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THIS DOCUMENT CONTAINS THE 
MANAGEMENT PLAN 

FOR UNCONFfNED OPEN-WATER DISPOSAL 
OF DREDGED MAIERIAL 

PBASE fl (NORTH AND SOUTH PUGET SOUND) 

HOUND SEPARATELY 1S THE FOLLOWING SUPPORTING TECHNICAL APPENDIX: 

DISPOSAL SITE SELECTION 

ALSO BOUND SEPARATELY IS THE 
FINAL ENVIRONMENTAL IMPACT STATEMENT -

UNCONFINED , OPEN-WATER DISPOSAL 
SITES FOR DREDGED MATERIAL, PHASE 11 

(NORTH AND SOUTH PUGET SOUND) (NEPA/SEPA) 
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F.XECUTIVE SUMMARY 

n,, .s r •:t• ,t l t'l,t1t.-1 i n i. t hn l i udi c ~s of Phase 11 o f the Puget. Sound Dredged 
r11s 1•<::,1-1L A111dysis (PSDDA), a compreheni:;ive study of unconfined dredged 
materj,1l dit.1posa.l in deep waters of Puget Sound . The study has been 
tmderlukt::11 as a. cooper a bl ve ef! ort by the U.S . Army Corps of Engineers 
(Cucµs) \ '1.:-i . h1111i r ~,nmental Pn ,tec tion Agency (EPA), and the State of 
w~s l.i 11g t11· n...- imrtmP.11ts or Na lnn1l Resources ( ONR) and F.ro l n gy (Ecology). A 
111au-1gt·llle11 1 pl::in. ttir Lhr: 11h ase If a rea (No rlh and Soulh Puget Sound) is 
µrt1sen le·i ...,i1ich jJeol i fies se P,Ci:ed oncoofined, open-water disposal sites, 
evalu<1 t. i.,,11 proc:,;,lures 1 0 1 d n 5ed material being considered for disposal at 
the~e ,'Pl1•« a ml , .. : te man:.gemenl considerations including environmental 

1110n l Lu r 111,,,. 

The C'orp« EJ'A, DNR, c1.n J Eco logy began the PSDDA study in Apr.il 1985. The 
study w.,~ .:! 4-1/ '-year-long effort , conducted in two overlapping phases, each 
ahoui ) I /'J. yea rs in length. Af'- shown in figure 1, Phase I covered central 
l'11g, I '-tn11,u! , iri.~l,11\ iog the Sound's major urban c enters, Tacoma, Seattle, and 
1-n ,e11 I' ll.it-• Il , i11 itiated in April 1986 , covered the north ;:md south Sowid 
,.r, ;i~, 11 l1 1cH rig () JymplA, Pnrl Townsend , Port Angeles, Anacortes, Bellingham, 
,111'1 ,1the1 lrwalicns o f drec1 i ng activity. Draft Phase I documents were 
!Jlt.J'a',•rl 11,d il iscri.buted dming January of 1988 for public review and 
nm1111f~nl. Tt• r• l ina l Phai:;e I documents were released io June 1988. The draft 
I'll ,,;1• r l 1nc1lll1,•11ts we re relP.ased for public review in March 1989. This final 
rep1) 1 t ,11,rl dr"c ,ropany:i ng f inJ l Environmental Impact Statement reflect full 
ron'> r.th:. ·1L ion h y Lhe PSDDA agencies of comments received du.ring public 
rucel i11g.c r n 11,1t1, tn<l i 11 April 1989 and those submitted in response to the draft 
,loc 1t1!le11 ls 

Ma11 •,· , I en•1•11 t ,; ,, r tl1~ l'SDDA pr ogram are applicable to both the Phase I and 
l'lici,i. I Rt •:!,1:.- Some l'i1anges were made to t he c ommon elements through the 
Pi1,11,, i I r•r H t!/,c; wh 1 ch reflecl the most current intent of the PSDDA agencies. 
Ill,• P , 11,11,geu .tre Jl!l•,;en l e cf in this document (se-e chapters 5 , 6, 7, 8 and 9). 

PUGF.T SOLIP>Jll NAV 1(;.A'I'l t)N ANU Dfil::_!)GIN~ 

~fovi~ .1 t 1 1111 w,11, •~11 v ~ o f rug;:, t Sound have played a vital r:ole in the region ' s 
l'cmrnrn i r ,t,,v,. I 1,mr 11l :md growth. Combined Port of Seattle and Port of Tacoma 
1,,. t iv i Ly ,., , .tu,•·: , ,ver 70 ,000 j obs and an annual business volume of nearly 
$ .'1 I, 1 11 1<111. l'l,r•r, ,u·e Ji, p, rt d istric ts serving the region. Some 50 mile s o f 
nw.•1g:1Li,m 1·!,:i11111.: l s , ahout .;() miles of porl tenninal ship berths, and more 
1 '1 ,, 1 .,,,,, s111n l l h<>at ltarbors must be periodically dredged to maintain the 
, e>111111•·r ,·i ,ii a 11d n-:r rea t 3 onal services provided by these facilities. Over the 
per io,1 1c1 lll - 19W>, a n estimated 24 .8 million cubic yards (c.y.) of sediments 
v.er e I en1ov•1d f rom Puget So u.•d harbors and waterways by various dredgers. 
1bl's• , ,wl11ded private developers and public entities (e.g., Federal and State 
.:igenr" i l f, p:1?"I •: , and local ROVe rriments) respons;i.ble for funding and 
11r1d,-!J' 1 ► it,r{ ,l 1~drdng pr o jeo:Ls . To place this activity in some perspective, 
ptrilld1, 1r edg i 11g for nai, ig~tion improvemer,t and maintenance projects occurre d. 
ln nl)lv ;,, eslt111&ted 0 .08 ptrcen L or less t ha,1 2 square miles of the total 
:.. , ',nt •111,11f• m,J.:- .!'1n1 a rr> au'!a n f Puget Snund. 

ES-I 
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PllC,ET ®IJND UHEDGEJ) MATER1A1, DJ.SPOSAL 

Jlrstu.r i..c Pta c t ic~. Dur ing early development of Puget Sound waterways. dredged 
maler i .:d wa~ often us ed as a convenient sourc e of fil l material for associated 
lL·H bo,: anti terminal improvemen'ls. This practice has continued, but at a much 
lesser r~re in recent years, as public policy has been to protect 
environmentally important tidal ateas, wetlands, and marshes. Consequently , 
nea rs bo11:: d isposal options are limlted. Upland disposal i s quite costly and 
m,1y a lso have adverse environmental impacts. In the fu t ure. for many 
p ro j e~'. ls , dis{Josal i .n deep anri r elativ ely deep marine waters is ex pected to be 
.q pref e r r:-ed op t i o n for enviro,,n;ental, a s wel l as economic, reasons. 

Puhl ic L11 r o11FJ.oed. 0-1te.n-~I Disposal Sites. Until 1970 , dredged mated.al 
di~l"JS .JI 1 11 Puget Sound was discharged at sites general ly s elected by eac h 
dredge1. J\L Lhat time, disposal site designation guidelines were formulated 
bv an jnteragency committee cha ired by DNR, and more than 10 specific public 
mu l t.i11St.'t disposal si tec we re established. Nearly all unconfined, open-'rlater 
disposal h~s s ince occurred at the se sites. In the 1970- 1985 period, about 
9 mil 1 i n11 , . • y. o r approxima t.eJ y 36 percent. of the total material dredged was 
rel easel1 at the des ig11ated disposal sites with most of the remaining material 
used as an economic s ource of landfill even though much of it would have been 
acceptable fo r open-water d ~sposal . When compared witb the 250 to 300 million 
c .y . of " 1-·diment tha t were disc harged by the rivers flowing into Puget Sound 
over tllis s ame pedod , it can be c oncluded that only about 3 percent of the 
total anrtual sedimen t loading was due to dredged material disposal. 

Key Rerui l a t o.o _filJLhoritie~. Section 404 of the Federal Water Pol lution 
Contro l Ac t (FWPCA) Amendments of 1972 established a pern1it program , 
adudnii:;t ,:r e d hy the Se c retary of the Army. This program is used to regulate 
t he discharge o f dredged material into waters of the United States. It also 
1s used Lo specify di s posal s ites in accordance with Section 404(b)(l) 
r:,ddel Ines devel oped in interim final form by EPA in 1975. The Guidelines 
,·nnr1•11 Ll'-1 ted ou s pec ifying the too Ls to be used in evaluating and testing the 
:irup,qcL of dr edged o r fill ni::ite rial discharges on waters of the United States . 
Ju L977. the FWPCA was subs t antially amended as the Clean Water Act (CWA). l n 
1980 , El-'/1., ln conjuncti o n with t he Corps published final Guidelines for the 
spe<'it-it:rJUon o f d isposal sites for dredged or fill material. These specify 
l h~ t t lH1 dJ.s posal of dredged material must not result in an "wiacceptable 
;idv-rrse Lmpact" L o aq\latic ecosystems. Simultaneously, proposed rules for 
l•!S Li1q~ rcquiceroen ts we re published. Although final rulemaking has not taken 
pla1·e , Lbe Le!,ltug r e q,li.r:emf>nts and procedures have been i mplemented by the 
Corps as a mnt t e r o! policy. 

Congress g r a n t ed Lo the Stat es the responsibility for certifying under Section 
/41) 1 of lite CWA t ha t a proposed discharge, resulting f r:om a project described 
ln a !'orps public notice is <:ued under Sec tion 404 of the CWA, will comply wi t h 
the apµ licable provisions of the State and Federal water quality laws. This 
cerlifiraLion is required for any Federal activity, and from any applicant f o r 
a rLderRl pe rmit t o conduct any activity, whic h may result in any discharge 
i111 l) S\,11 e wa t ers . Compliance with Sec tion 401 also ensures that any such 
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discharge will comply with the applicable provisions of Sections 301, iO~, 
303 , 306, and 307 of the CWA and relevant Stale laws. 

Dred&ed Material Research. Considerable nationwide research has been 
accomplished since the early 19 70' s through the Corps' Dredged Ma. te r l .d 
Research Program (DMRP) io assessing the environmental effects of dr, ,ti;;ed 
material disposal . Ih~ s researcb bas been usec.1 by ttie ,,; r ~>s ir. ,u . 11 i;; 

decisions on dredged material disposal. ll'mP haa shcwu that most dtt<lgc<l 
material i s suitable for open-water disposal and can havP many henefirfal 
uses , including fish ond wildlife habilat development. ft., part o1 l11P. DMHP, 
studies were conducted in Elliott Bay and elsewhere in ~uget Sound. Pu~PL 
Sound examples of beneficial u .,, e of dredged material io<.lude J1::tly lsl .. 111d a" 
Everett , clam habitat deve l opment at Oak Bay Canal, and a beach feeo P.10Hio11 

control project at Keystone Barbor on Wbldbey Island. 

SITUATION LEADING TO PUGET SOUND DREDGED DISPOSAL ANaLrsIS 

Past Dredged Material Evaluation. Until 1984, Puget Sound Jredged materi~l 
sampling, testing, and test interpretation requirements were e,:;tabl islu•cl un :-, 
project by project basis. EPA and the Corps, in cooperation with Ecologr, 
assessed non-Corps dredging projects . The Corps conducted the evalu.ali\•n r-; tnr 
fedecally authorlze<l Corps navigation projects. (For lhe purposes ,I n: . 
report , federally authorized navigation projects include Corps projetl< 
authorized under various River and Harbor Acts as well as all other Pde rally 
operated channels such as .Navy, U.S. Coast Guard, NOAA, etc.) 111 the:; <.:.tse o1 
Corps navigation projects , Seattle District developed testing procedure~ for 
each project in cooperation with Ecology and EPA . These proceJures, ,levelop~•• 
progr8Jmlatically for Corps projects, were also required, as approrr -dte, fo t 
non-Corps permit applicants. 

Case-by-case evaluations did not provide local authorities with suffic:it!nl 
Bssurance that aquatic resources at the disposal sites were being adPtjuHtely 
protected. The Puget Sound ares is unique relative to other regions nf Lhe 
Nation in that local governments also play a key role in dredged mat~daJ 
disposal through their shoreline uster programs under the State shoreline 
permit process. Local jurisdictions can condition or restrict dredging and 
dredged material d i sposal . 

The lack of fully consistent evaluation procedures, or specific obie• Live 
decision criteria led, in part, to the establishment of interim dispo~al 
criteria by EPA and Ecology for the Fourmlle Rock disposal site in SPr1t tle" s 
Elliott Bay in 1984 and the Port Gardner site near Everett in 1985. The 
Fourmile Rock criteria became a condition of the local shoreline permit i1,sv1 , t 
by the city of Seattle and the Port Gardner criteria a condition of the d cy 
of Everett permit for the existing Port Gardner site. Snbseq\tently, l,1 t 0 a::i. 
Ecology developed the Puget Sound Interim Cdtecia ( PSIC) to ensure lhal the 
other Puget Sound disposal sites did not experience similar problemi:. Th<>se 
criteria have been used in the interim pending development of region;. I 
Sound-wide guidelines for dredged material disposal. 
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Closure of Disposal Sites. The Fourmile Rock and Port Gardner disposal sites 
were closed in l98ll, due io pa rt to public controversy assoc iated with use of 
these particular locations. While the Fourmile Rock site was reopened in 
1985, iL closed again in June 1987, when the shoreline permit for the site 
expired. The Commencemen t Bay site closed in June 1988. New Phase I area 
disposal sites became available in October 1988 at Commencement Bay and Port 
Gardner, and 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. As of August 1989 there were no disposal sites 
available in the Phase II area. Former sites , located at or near Admirality 
Inlet , Bellingham Bay, Bellingham Channel, Padilla Bay1 Skagit Bay, Steilacoom 
and Port Angeles were all c losed by May 1989. Until the new sites, identified 
through t be PSDDA process , have been permitted by local shoreline 
jurisdictions , dredgers in the Phase II area will either have to find their 
own site and obtain a separate local shoreline permit for disposal or 
transport dredged material foWld suitable for unconfined open-water disposal 
Lo a Phase I site . This condition creates uncertainty with regard to future 
dis posal of dredged material in the Phase II area, and highlights the urgency 
of having shoreline permits for the new sites, if maintenance of navigation 
channels is to continue. 

f.l>get Sound Pollution and Contaminated Sediments . 'fbe past practice of 
discharging untreated or only partially treated industrial and municipal 
effluent into Puget Sound, combined with potentially harmful chemicals from a 
variety of other point and nonpoint sources, has resulted in the degradation 
over time of the water and sediment quality in some areas of Puget Sound. 
Increasing scientific evidence about the harmful effects of pollution on tbe 
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 lbe Sound's ecosystem. Recent efforts to establish better regulatory 
control of pollutants at their source have resulted in general improvements in 
water quality. Additionally, ongoing planning and cleanup actions by the 
Puge t 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 contaminated from past waste discharge practices. This is because 
potentia lly harmful and persistent chemicals tend to bind to the sediment 
particles and settle to the bottom. While considerable improvements have been 
made, more remain to be accomplished . 

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

The PSDDA study has recognized the requirement for dealing with contaminated 
sediments. However, the study focus has been primarily on disposal of the 
majority of dredged material which is expected to be found relatively "clean," 
and therefore acceptable for unconfined, open-water disposal at designated 
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public multiuser sites. These are locations where any dredger can dlspose nl' 
dredged material, provided that the material has been evaluated and dis posal 
approved by the appropriate regula tory agencies. A separate sLudy by t be 
State of Washington i s underway which is addressing the specific i-eq11i, (•ment '
of dredged material found unacceptable for disposal at t he PSDOA des 11►.o :1 t 1.:d 
s ites. 

PUGET SOUND DREDGED DISPOSAL ANALYSIS (PSDDA) 

Environmental and economic considerations are both m-ajo r faci-o.:, s np11orl lng 
the need for long range regional planning as a lasting. effective sol u t ion fn r 
dredged material disposal problem5. No longer can diRposal alternat i •.?.s be 
planned independently for multiple projP.ctR in A givPn eri'•a , Regiona I dredge<I 
material disposal management programs offer greater opportunities for 
environmental protection, reasonable project costs , and greater publi c 
acceptance than total case-by-case decisionmaking. A dredged material 
di sposal management plan for unconfined, open - water disposal was completed i11 
J une 1988 for the Phase I a rea. A plan for t he .Phase II area has a I s ,1 lw~n 
developed through the PSDDA study. These plans are unique to the Pus" L fi f 11n1d 
area because the data supporting many elements of the plans are Puge t Scunrl 
based . Also the plans reflect the social values of this region an~ p•1 

responsive to the t.mique role, from a national persper.tive. of l c)c :d 
goverrunent in the management of open-\.l'ater dredged material disposal sit.roe;. 

Study Goal and Objectives. The goal of PSDDA is to provide publicly 
acceptable guidelines governing environmentally safe unconfined, ope1,-wa l e r 
disposal of dredged material, thereby improvfog consistency ant! pred.;,. tahil i • 
in the decisionrnaking process . Public acceptability involves consideration of 
a wide range of factors. Among these are technically sound evaluation 
procedures and practicability, whi ch includes cos t effectiveness. Study 
objectives are to: (1) identify acceptable public multi use r unconf :in1HI, 
open-water disposal sites; (2) define consistent and objective evaluat i on 
procedures for dredged material to be placed at those sites ; and (3) f onnulat ~ 
site use management plans that will ensure adequate site use controls and 
program accountability. 

Study Limitations. The PSDDA Federal and State agencies have identified 
disposal sites and site management plans on ly for unconfined, open-wale~ 
disposal . Locations for conventional upland/nearshore sites and confine~ 
disposal sites (confined aquatic or upland/nearshore) have not been 
specified. There are several reasons for this. First, disposal in Pug~t 
Sound waters principally involves Federal and State authorities while di spos" I 
on land (especially for contaminated material) is very much associated wi t h 
local government decisions regarding land uses. And second t he St a t ~ cl 
Washington, in a study initiated in 1988. is addressing confined di. s.pobal 
options and assoc iated testing procedures, building on the work done through 
PSDDA . 

An evaluation comparing the potential impac t of dredged material dispos~l Ln 
Lhe i mpacts of other water-related activities in Puget Sountl is alsn l1t y1111rl 
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th~ scope of this study. However, due to the limited areas to be dredged and 
the conditions imposeo by regulatory agencies , dredged material disposal at 
u11confit1ed, open-water si tes has very littl e potential for affecting the 
overall ecosystem of Puget Sound. This conclusion is supported by information 
derived from the PSDDA study and presented tn study documents. 

PSDDA PHASE II {NORTH ANJLSOUJII fUGET SOUND) 

Study Ftndinu. The following ore key finding,; of lhe 0 SDDA sludy for the 
Phase II area: 

• About 7.2 millior rubH" yards (c.y.) of holtom sedi ments could be 
removed from Phase II ar-ea harbors and waterways over the period 1985-2000 as 
rompare<l t o the 7.9 million c.y. removed between t he yeara 1970 to 1985. 

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

• The PSDDA goal and study objectives are met by the Phase II plan. 

• Specific project by project evaluations, to be made under the Section 
406(b)( l ) Guidelines and Section 401 Water Quality Certification review, will 
establish actual dredged material volumes that can be placed in unconfined, 
open-wate r.- disposal s ites. However, through the year 2000, based on PSDDA 
projections and estimates, about 6.2 million c.y . of future Phase II area 
dredged material is expec ted to be found acceptable for unconfined, open-~ater 
disposal. This compares with 3.2 million c .y. of dredged material actually 
placed in Phase II waters over the past 15 year s. In the past, not all 
acceptable material was placed at publ ic open-water disposal sites. Much was 
used for landfill or other beneficial purposes. This ia. anticipated in the 
t uture, too . 

• The PSDDA disposal s i tes can accommodate the projected volumes of 
acceptable dredged material well beyond the year 2000. 

• More extensive dredged material sampling and testing will be required 
thc1n i11 l he past, as wel 1 as irnpr oV'ed disposal site management, including 
increased pe rmit compliance inspections and environmental monitoring of site 
imparts. Overall , the cost of dredged material disposal is anticipated to be 
highP.r titan it was prior to tbe establishment of the EPt\/Ecology interim 
critet: ia, but less than that experienced under the interim criteria. More 
dr.-edged material is expected to be found acceptable f or unconfined, open- watet 
disposal under PSDDA evaluation procedures as compared to the interim 
criteria. Other disposal options, including confined aquatic capped, 
oearshore, and upland disposal are generally much more expensive because of 
greater handling and transporl requirements , and the increasing difficulty in 
securing acceptable site locations. From a regional standpoint , the reduced 
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disposal cos t s are expected to more than compensate for increas eJ cos t s of 
sampling, testing , and disposal site management. 

• Environmental consequences were considered as various e lemen LL, 11 r l lw 
management plan were addressed. This is reflected in the disposn l site 
locations, as well as the disposal guidelines chosen for site mnnage,r:i>n l . 
Envii:-onmental impacts result1ng frnm di.spotia l a t the iae,1Li.f.i 0 ,1 s 1t t! rt' nor 
expected to be significant, 66 disc ugse d ln the PSDDA Phase II Envi, 011nw11t.il 

Impact Statement (EIS) . 

• The Phase II plan fully complies with the Clean Water Ac t and i Ls 
objectives to restore and maintain the envi ronmental quality of th~ NaL IL'11' .. 

waters. It is also in consonance with all applicable Stale and Federal li!w::-. 
and Lhe PSWQA-adopted 1987 Puget Sound Water Quality Management Pla11. 

• Indian treaty fishing rights have been addressed and prop<> rly prntectrd. 

Management Plan. Key elements of the PSDDA managemen t plan fn, · lhf' r,,;:i,..'? 11 
area are: 

• Public Multiuser Unconfined, ~ter Dis.p.os~L.Sites. riw r,111 1ir 
multiuser w,conf1ned, open- waler disposal sites bave been seleitPrl 1o1I " 1PI 
partially satisfy the future drE'dged mate r i al disposal needs ol Lhe Ph:wc 1 I 
area. Because the Phase II are a contains only a (ew urban and inlln~t I l:il izeol 
centers ot development where significant waste discharges have 0crurr Pd, iW"'1 
85 percent of this area• s future dredged material may be f OWld ar.cephlJ k I 01 

unconfined, open-water disposal. This compares wi th about 70 Lo 80 p<>1- enl 

anticipated for the l'hase I area and 90 to 95 percent nationally. 111i: 

estimate of acceptable material for the Phase II area is based 011 existing 
data, primarily surface sediment chemlsLry, which tends to indicaLE: higher 
contamination levels than exist in deeper portions of the dredging p1 Ism .. 
Actual volumes may be more or less. and wil 1 depend on test resuJ ts ·rnd 
subsequent evaluations by regulatory agencies. Unacceptable material will 
need to be confined in aquatic capped, nearsbore, or upland facililies. For 
some projects; the high cost of confined disposal may preclude their 
undertaking. This has a potential for adverse economic and soda] impnc l s a .n 
many projects are important to local communities as well as the region. 

All the disposal sites in the Phase I area are located in nondispersivP 
environments where bottom currents are very low. Dredged matet ial pl"' •·•I .-.L 
these sites can easily be monitored ss the mater1al will Lend Lo stay ou 
site. In the Phase II area it was not possible to locate all disposal ~iles 
in nondispersive environments. Three of the Phase 11 s 1 tes are \ occ\ t1::,l it1 
very higb current or dispersive eovirollDlents where dredged material is 11\..ely 
to be swept from these sites within several tida l cyc les. Mon1 tor1n~ oi 
dispersive sites, except for disposal mound formation, is not practica l. 

Nondispersive unconfined, open- water disposal si les have been ~elect.:c<I i:1 tli11 

Nisqua.lly Delta region between Ande rson and Ketron Islands, ancl in P, 11 ingh.m1 

Bay. Dispersive sites have been id1?ntifierl in Rosario Strai t, ;1111'.i 11Pc11 Pnr1 
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To~nsend, and Port Angeles. A dispersive site, considered near Point Roberts, 
was dropped due to potential conflic ts with the commercial trawl fishery in 
lhat area. The nondispersive sites vary in size primarily due to bathymetry. 
Tbe BeJ lrngham Bay site has a 260-acre poteotjal bottom impact area and the 
Anderson/Ketron Island site a 318-acre impact area. Each nondispersive site 
includes a 900-foot radius. 58-acre surface disposal zone within which all 
dredged material roust be released. The dispersive sites range in size from 
650 acres at Rosario Strait to 8&4 acres at Port AngeLes ~nd Port Townsend. 
Each of the dispersive sites includes a 1,500- foot-radius. 162-acre surface 
disposal zone within wbicb all dredged material must be released. 

The Phase TI disposal sitr- s we:-e located~ to the maximum extent practicable, 
in areas with few important biological resources and human use activities. In 
Rosario Strait, the center of the disposal zone is located about 2 nautical 
miles south of Reef Poi nt on Cypress Island in water 230 feet deep. The 
center of the Port Townsend disposal zone is located approximately 10-1/2 
nautical miles northwest of Port Townsend in water about 360 feet deep. The 
center of the Port Angeles disposal site is located about 4-1/2 nautical miles 
north of Port Angeles is about 430 feet of water. In South Sound, the center 
of the selected disposal zone is located mid way between Anderson and Ketron 
[slands iTI water about 440 feet deep. The selected site in Bellingham Bay is 
located about 3-1/2 nautical miles southwest of Bellingham in water about 100 
feet deep. 

• Evaluation Procedures. Comprehensive dredged material evaluation 
procedures governing sampling, testing, and test interpretation (disposal 
guidelines) have been developed through PSDDA to ensure that conditions at the 
disposal sites are consistent with site management objectives . The evaluation 
procedures are intended to be used, as appropriate, in support of assessments 
of specific projects conducted under the Federal Section 404(b)(l) Guidelines 
and under the State of Washington guidelinea used in evaluating projects for 
Section 401 Water Quality Certifications. At the two Phase II nondispersive 
sites, procedures will be the same as currently in use for the Phase I 
nondispersive sites. For the three Phase II dispersive sites a modification 
of the Phase I evaluation procedures is proposed which results in a more 
restrictive guideline. This was deemed appropriate because of the inability 
to accomplish the same degree of monitoring as is possible at the 
nondispersive sites. 

• ~i~ment flans. Disposal site management plans have been 
formulated to address navigation and discharge conditions of disposal permits, 
and subsequent disposal site environmental monitoring. The Phase II 
monitoring plan is intended to ensure that acceptable conditions at the sites 
are not exceeded and to provide a basis for any necessary adjustments to site 
management plans. 

Al~en1ativ~. The EIS accompanying this report describes and evaluates the 
selected and alternative disposal sites. A No Action alternative is presented 
which would continue use of the PSIC by Ecology and EPA for dredged material 
disposal. This alternative would result in very limited unconfined, 
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open-water disposal in the Phase II area of Puget Sound due to both the 
application of the PSIC and the discontinuation of public multiuser disposa l 
sites. 

The No Action alternative could result in no dred&iOi for some proje• ls :,s 
other disposal options may be cost prohibitive . Social impacts coultl include 
lost employment and reduced property values. Some advenie env I cornn~•1l ctl 
i mpacts may also occur during the construction of new facilities, even h, 
t hose areas where marine facilities can be relocated to waters accessiblP to 
navigation without dredgi ng. 

Environmental Analysis. The aisposal sites were selected based on can~ I 11 I 
consideration of a nwnber of factors, including biological resources, hU111;.m 
uses, physical parameters, and haul distances from dredging projects The 
selected sites are in l ocations where significant adverse environmental 
impacts to the quality of the human environment (per the NationaJ 
Environmental Policy Act (NEPA)) are not anticipated, and human use ronflir. ts 
have been minimized to the extent practicable. 

The environmental i mpacts associated with disposal site use based on tht
proposed dredged materi a l evaluation procedures were also examined. fhe 
selected disposal guidelines will not result in Wlacceptable ad11erst 1,1p, Ct; . 
A full discussion of the envi.ronmental 1.mpacts associated with rbe 
alternatives is contained in the EIS. An EIS was prepared to "enc.:ouragt a1;<1 
facilitate public involvement in decisions which affect the quality ur lite 
human environment" (40 CFR 1500.2.). 

Implementation. The Corps and EPA will share, with the Stat.e of Wat ,u11glou. 
responsibility for implementation of the .PSDDA management plan for Lhe 
Phase rI area. DNR and Ecology, as well as Pierce, Clallam, Skagit and 
Whatcom Counties will perform the non-Federal functions. DNR will obtai11 
shoreline management permits from the counties for t he selected sites for the 
maximum possible period (currently 5 years). Responsibility wlll be shared b 
DNR with the Corps for site management~ with DNR generally perf.ormiog c hemirnl 
and biological environmental monitoring of the nondispersive sites. Baseline 
studies of the oondispersive sites will be accomplished by Ecology. Ecology 
will also use the appropriate PSDDA dredged material evaluation procedures as 
a basis for Section 401 Water Quality certification determinations• and 1H 11 
work in conjunction with Seattle District Corps in including Phase ll data 111 
the dredged material data management system established as part of tit> phei;P I 
management plan. 

The Corps and EPA will use the appropriate aspects of the PSDDA evaluation 
procedures to guide their respective activities under Section 604. Also, ll,n 
Corps will be generally responsible for physical monitoring of boti, the 
dispersive and nondispersive d;i.sposal sites and developing and mainlalnrng a 
dredged ma terial data management system for Puget Sound that is intended Lo 

meet Lhe needs of all the PSDDA agencies. 
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Implementation of PSDDA evaluaLion procedures began for Phase 1 area projecls 
during tit~ faJJ of 1988 and is e..~pected to begin for Phase 11 area projects by 
the fall of 1989. The selected Phase II disposal sites are expected to be 
available for use by the winter of 1989, after approval of shoreline permits 
by local governments (Whatcom, Skagit, Clalla and Pierce Counties) and Ecology. 

Advance identification of the PSDDA disposal sites was accomplished concurrent 
with public review of the Phase II draft documents by EPA and the Corps under 
subpart I of the Section 404(b)(l) Guidelines (40 CFR 230 .80). Under this 
action a determination has been made that the selec.teo lbase II disposal sites 
are suitable for future rlisposal of dredged material. The fEIS contains the 
final dete rmination of sui tability . 

Review __a.ncl a&vi&i.ons. The PSDDA agencies recognize that the state-of-the-art 
of dredged material testing and test interpretation continues to rapidly 
change. Accordingly, provision is made in the Phase II management plan for 
annual assessments of the data obtained through the regulatory actions on 
specifi c dredging projects, as well as the information gained from 
environme11tal monitoring of the disposal sites after they have been in use. 
ThesP assessments combined with assessments resulting from Phase I disposal 
projects, will be conducted by the PSDDA agencies with opportunities provided 
for participation by other interested agencies, organizations, and private 
citi zens. The assessments will provide the basis for appropriate revisions to 
the PSDDA management plans. Sediment evaluation procedures, site 
environmental monitoring, and cost aspects of tbe plans will be reexamined. 
One resul l may be a reduction in the level of testing and monitoring, if thal 
is possib le without compromising the environmental mandate of the CWA and 
applicable State authorities. 

St~(U QQ...c ume11.ta. The primary Phase I PSDDA study documents include this 
reporl Lontain ing the management plan for the Phase 11 area, a technical 
appendix which provide detailed information in support of the plan elements 
-involving disposal site selection, and a FEIS focusing on tbe alternative 
rlisposal sites considered for the Phase II area and probable impacts 
associated with their use for dredged material disposal. 

• Man~g_ement Plan Report - Unconfined Open-Water Disposal of Dredged 
fuL~ti.al Phase II (North and South Puaet Sound) . Ibis document describes tbe 
s tudy authorities, backgroWld, goal, objectives, and planning process which 
resulted in the PSDDA management plan. The plan is presented with expanded 
coverage given to major program elements. A discussion on the implementation 
of the management plan is included. 

• Di~&l Site Selection Technical Appendix - Phase It (North and South 
Pt!&et -5ouruLl . A detailed description of the disposal site selection process 
is provided along with information on the existing disposal sites and 
al t ernative sites considered. 

• FinaL Enviuimru:ntal Impact Statement (NEPA/SEPA) - Unconfined. 
Open-~aLer_J)japosal Sites I.Qr Dred&ed Material. Phase II. (North and South 
f>yget _li9und.1. This document presents and evaluates the selected Phase IJ area 
Wlconfin~d, open- water disposal sites and alternative sites considered. 
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PUGET SOUND DREDGED DISPOSAL ANALYSIS 
PROPOSED MANAGEMENT PLAN FOR 

UNCONFINED, OPEN-WATER DISPOSAL OF DREDGED MATERIAL 
PHASE 11 {NORTH AND SOUTH PUGET SOUND) 

DRAFT REPORT 

CHAPTER 1. AUTHORITIES 

L .1 StvdL.A_\lthru:..iU- Th 1.s chapter presents t ne s pecific authorities by which 
t he Seat t le District, U.S. Army Corps of Engineers (Corps ) ; Region X, 
Environmenta l Protection Agenry ( EPA); Washington Depar tment of Natural 
Resource s (ONR); and the wasbington Department of Ecology (Ecology) are 
part ici pat ing in the Puget Sound Dredged Disposal Analybis (PSDDA) Study. 

1 .1.1 Fe~ AuthoritieB- The Corps has regulatory authority over waters o [ 
t he Un i ted States. This includes dredging and disposal of dredged materials 
i n 11avi gable waters of the United States, such as Puget Sound. The Corps' 
authori t y to issue or deny permit applications stems from Section 10 of the 
River aud Harbor Act of 1899 and Section 404 of the Clean Water Act (CWA) 
( Public Law 92-500, as amended). Section 404 authorizes the Secretary of the 
Army, ac ting througb the Corps, to issue permits for the discharge of dredged 
0 1 fill material inlo waters of the United States. These permits specify 
di sposal s lles for dredged material determined to be suitable for discharge 
into wate r-s of the United States in accordance with the Section 404(b)(1) 
Gu idel ines (discussed below) . Section 404(b){2) of the CWA allows the Corps 
lo issue permits otherwise prohibited by the guidelines, based on 
ronsideration of the economics of anchorage and navigation. The public 
i n t,_ r est review process used by the Corps provides for consideration of a 
numbe t o l fac tors in permit and project decisions. Permit decisions will be 
based 0 11 an evaluation o f probable impacts, including cumulative impacts, of 
the proposed activj ty and its intended use on the public interest (33 CFR 
120. '). Via this weighing and balanci.ng process• a permit decision is 
in f l ue o C"erl by broad considerations. For activities involving Section 404 
~ib~har ges , a permit will be denied if the discharge that would be authorized 
by such a permit would not comply with the Section 404(b)(l) Guidelines 
(sub jec t Lo the Section 404(b)(2) exception). 

EPA, in conjunction with the Corps, develops guidelines for the implementation 
a11J use Qf disposal sites Wlder Section 404(b) of the CWA. EPA is authorized 
hy !ier l i11a 4011(c) of the CWA, after notice and opportunity for public 
lu-a ringi;, to prohibit or restrict the use of a disposal site whenever it 
c1e re rmi nes that the discharge of such materials will have "unacceptable 
adverse impac ts'' on municipal water supplies, shellfish beds and fisheries, 
wildl i fe, or recreational areas. 

Tht: overa ll guidelines for specification of- disposal sites for dredged 
materia l a re Lhe Section 404(b)(l) Guidelines (40 CFR Part 230), which require 
-Jnsiderati on of nwnerous fac tors prior to allowing disposal of dredged 
materia l i n wa ters of the United States. Subpart G of the Sec tion 404(b)(l) 
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Guidelines provides guidance for evaluation and tesllng of dr:etlged m:1Le1 fa] It, 

be disposed into waters of the United States. The studies undertaken tn 
develop the PSDDA evaluation procedures were based primarily on the ,-,;.-, I 11n1 i111, 
and testing requirements of tbe Guidelines ( see chapter 5 of the 1:'lms» t MPH l 

The National Environmental Policy Act (NEPA) r equires all f e deral age,wiei. '" 
assess the environmental impacts of major Fe,Jeral actions sig11if1ca11tlv 
affecting the quality of the human environment and to consider al 1 re.isC1nabl • 
alternatives. The Coastal Zone Management Act (CZMA) (Public Law 92.-°ifH) 
requires that Federal projects be consistent to the maximum exten t 
practicable, with the State's coastal zone management program. For 
non-Federal projects, full con5lstency is required. 

The integration of environmental considerations into the plann ing 1Jro1·,•:.;s 
concurrent with the eva1U8tioo of economic, social, and technological aspecl::. 
o f a proposal or plan is called for by NEPA. The procedural requiremr:nts of 
these laws specify the documentation and disclosure of this integrated 
assessment when recommending or proposi ng an agen cy artion (u11l1•s~ .su•·h 11 t 11111 

is of minor consequence to the environment and i s c a tegod r.al l y exc I wJ.-,,l f t om 
this assessment). The extent of the documentation is dependen t on l hP t\Pgr" 
of potential adverse environmental effects resulting from the proposal. Per 
NEPA , an environmental impact statement (EIS) is required "in every 
recommendation or report on proposals for legislation and other maj0r l't·•l~ni I 
actions significantly affecting the quality of the human envi ronmenl" (4U r r H. 
1502. 3). The term "significantly" requit·es consideration of both "c(,11 text" 
(affected region, affected interests, and l ocality) and ''intensity" (1leg1ee~ 
controversy, persistence, geographic extent, etc. of effects) ( 40 CFR 
1598.27) . EIS's may be needed for specific project proposals, or may he 
prepared for broad Federal actions (such as the adoption of progr ams that 
affect larger geographic areas (i.e., a large water body such as PugPL 5ound). 
or that generically involve many similar actions (40 CFR 1502.4)) . 

NEPA includes ''planning to avoid and minimize adverse effects" as one. aspect 
of "mitigation." The PSDDA agencies sought to avoid and minimize any 
potential adverse effects of the Management Plan for the Phase II area t hrough 
careful development of plan elements . Consequently, the Phase 11 plan 
elements are, in part, mitigation features of dredged material mana~,~me11l :In 
Puget Sound. They are consistent with the goal of environmental proti>dinn 
and the objectives of the CWA. Mitigation that reduces the probable adverse 
impac t to less than significant levels can be a basis for deci<l i11g lhnt m, F 1 

is not warranted (as long as the mitigation is an i ntegral part of llw 
original proposal), though NEPA rules discoura~e this approach. 

The decision to prepare environmental impact statements f or the Phar1•· I ,ml.-\ l I 
study areas was not based on an a priori determination tnat the result i11~ 

adverse effects would be "significant." It was recognized that the 
environmental impacts will depend on where disposal sites are l ocated anc1 th•· 
disposal guidelines tbat will be used in disposal site managemenL. 
Accordingly, the agencies partici.pating in the PSDDA study agreed Lr, 1,n .. par, 
impact statements to 11encourage and facilitale public involvernenT in lle 1·i~Hll1 
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whi C' h affec t the quality of Lhe human environment'' (40 CFR 1)00.2). The PSDDA 
plan of study notes t hat an EI S will provide "the basis for subsequent 
implemen t al i on actions" by the PSDDA agencies (see chapter 9) . 

The Secllon 404 Guidelines also allow advance idenlification of areas suitable 
(o r no t suitable) for dischar ge of dredged ma terial (40 CFR 230.80). Exhibil 
B o{ the DEIS contains a Public Notice: "In1tial Determinat.ion of Suitability 
I n r Disposal o f Dredged Ma lerial 1.n waters of Norlh and Soulh Puget Sound,'' 
it.sued under Lhis authority by the Corps and EPA. 

l.l . 2 St_aL_g_AuthQrities. The State of Washington 's a u Lhoriti es related to 
dr.,dged ma terial d.isposal aC'e l)Otb regula t ory and propi:ie tary. The State's 
regulato ry authority stems trom the CWA and CZMA , and from the State Water 
Pollution Control Act and Shore! ine Management Act (SMA). 

Congress granted to the Sta tes the responsibility for certifying under Section 
liOl of t l1ie 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 
LhP appl icable provisions of State and Federal water quality laws. This 
eer t lficotion is required for Federal activities, and from any applicant for a 
Fede ral pe rmit to conduct any activity, which may result in any discharge into 
State wate rs. Compliance with Section 401 also ensures that any such 
d i scha rg~ will comply with the applicable provisions of Sections 301, 302, 
303 , 306, and 307 of the CWA and relevant State laws. 

In particular, Section 303 of the CWA provides for establishment of State 
~a t cr quality standards . The existing State of Washington standards reflect 
t he St a t r ' s policy to maintain the highest possible standards to ensure the 
pu d l} of a ll waters of the State. This public policy, as enunciated ia the 
Sta t e 's Wa ter Pollution Control Act (90.48 RCW), was established to protect 
public bPa lth and public enjoyment of the State's water. The standards 
r~n,,gnize t he need t o protect the purity of water for wildlife. birds, game , 
f 1Sh a nd o ther aquatic life and for the industrial development of the State. 
Tn these ends the State requires the use of all known available and reasonable 
methods by industry and others to prevent and control the pollution of the 
water s of the State of Washington. Consistent with this policy the State of 
Was hi ngton exercises its powers, as fully and as effectively as possible, to 
retain and secure high quality f or all waters of the State. 

The Stale o f Washington's Water Pollution Control Act designated the 
Oepa C"tmen l of Ecology as the agency for carC"ying out all State 
respons iH ti tles of the CWA as amended. Pursuant to Section 303 of the CWA, 
Ernlogy has established water quality standards for the State (WAC 773-201). 
Among o the r requirements, the standards do not allow the discharge of toxic or 
rll:" 1 Pt e rirn1~ ma Lerial which may affect the natural aquatic environment. 

Eco l ogy es tablishes guidelines for State and local administratioo of the SMA 
(RCW 90 . 58 ). Ecology ensQres that permits lssued by local governments are 
1·011sisten t with the intent of the act. Issuance of a shoreline permit also 
enables l::C-o logy to certify a project's consistency with the CZMA. 
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The State's aquatic land proprietary authority is administered by DNR ( Rt:W 
43.30 and Title 79). DNR manages tidelands and bedlands of Puget Sow1d, 
including the disposal sites. Regulations for designating State-o"iued :,11.f'ttlt i, 
land sites for open-water disposal and proprietar-y use fees have be"'1, 
es tablished in WAC 332-30-166. 

DNR designates acceptable disposal sites, secures a local shoteline. p.-,np 
(also providing CZMA consistency) for use of each site, issues indivutual 11st 

authorization to each disposal site n.ser (other than LhP. Corps) . anti 111auage!; 
s ite use. Site designation has been historically accomplished ht a11 
interagency siting committee established and c haired by DNR . The Corps 
participates on this cofllllit tee and has generally utilized the SLate-de~dgrmlPtl 
si tes for Federal dredging projects. Corps approval of disposal site use 
depends on a finding of compliance with the CWA SecUon 404(b)(l) Guidelines. 

The State Environmental Policy Act (SEPA RCW 43.21c) requires consideration uf 
environmental impacts of t aking "actions11 as defined by the regulations. 
Policies set forth in SEPA provide fat· a systematic, interdisr ipl im11 y 
approach to decisionmaking which might impact the environment. rn addil i(m, 
evaluations should ensure that environmental values wil.t be given appt opt i a t.:t.• 
consideration along with economic and technical considerat1ons. The rs~nA 
Phase II Management Plan is subject to SEPA . 

1. 2 Corps of En&ineers 404(b)Cl) Procedures and_Policies. 

1.2.1 Qyerview. Navigable waterways of the United States h8ve and will 
continue t o play a vital role in the nation 's development. The CCHiJS, 111 

fulfilling its mission to maintain, improve, and extend these wat e rways, ~s 
responsible for tbe dredging and disposal of large volumes of sediment each 
year. Nationwide, the Corps dredges about 230 million cubic yards (,·.y.) ill 
maintenance and about 70 million c.y. in ne'W dredg ing operations annu.11 ly al ,1 

cost of about $450 million. In addition, 100-150 million c.y. of sed1menLP 
dredged by others each year are aubject to permits issued by the Corps. h1 
accomplishing its national dredging and regulatory missiont the Corps has 
conducted extensive research and development in the field of dredged material 
management. Regulations, policies and technical guidance prepared and used h, 
the Corps are based on operating experience and results f r om extensive 
research programs. Federal expenditures on dredged material research havP 
cumulatively exceeded $100 mi l lion. Corps policy is evolving as dredged 
material research provides a better understanding of the env; roumenLFt I impa, L 

t hat can be anticipated from dredging and dredged material djsposal . .bi~tit,g 
Corps national policy is reflected in the final rule for Corps operal ior1 and 
maintenance dredging of Federal navigation projects published April 2'1 , l98f' 
(33 CFR Parts 209,335,336,337, and 338) and in the final r1Jl.., fnt lhc Cnqn 1 

~egulatory program published January l2, 1987 (33 CFR Parts 120-110) 

The following discussion s wrmarizes standard Corps policies with i-el{arri t,;, • tu 

disposal of dredged material. These policies provide for the least i D~t!y 
alternative , consistent with sound engineering practices and appropt1 1 p 

environmental quality standards (see Management Plans Techniral App••mlii: 



(MPTA) r,,r a more comple t e presentation of t his policy). The detai ls of the 
dredged material tes t ing and t est interpretation guidelines are i nc luded in an 
exhibit to t he Evaluation Pr ocedures lechnical Appendix (EPTA). 

I .2.Z C9r_ps Authorities and Responsibilities. The Corps has regulatory 
responsibility for all dredged ma terial disposal a c t ivities that occur within 
waters ot t he United Sta t e s . The Corps responsibility involves review of some 
10,000-30 , 000 permit applica t ions each year as well as appropriate maintenance 
of , and improvements to , the 25 ,000 mile congressionally-aut horized Federal 
navigation system serving 42 of the 50 stat es . 

Section 1104 of t he CWA requires t he Corps t o evaluate the proposed discharge 
of dredged material into wa t e r s of t he United Sta tes i n accordance with the 
Section 404(b)( l ) Guidelines. Requirements of other Federal laws may also 
apply. 

1.2 3 ~~tion 404{b){l) Compliance . The Sec t i on 404(b)(l ) Guidelines require 
rompliance wi th several condit i ons prior to allowing disposal of dredged 
material in wa ters of the Un i t ed States. Compliance r equires the avoidance of 
"I.Illacceplable adverse effects' ' to the aquatic environment . The Guidelines 
specify the following four conditions of compliance ("restrictions on 
discharge" per 40 CFR 230 .10 ): 

l . The r e is no other prac ticable alternative that woul d have less adverse 
impact on t he aquatic environment . 

2. The dis posal will not result in violations of applicable water qua l i ty 
standards a fter conside r at ion of dispersion and dilution (40 CFR 230 . lO(b)(l)), 
toxic effluent s tandards, or marine sanctuary requirements, nor will it 
jeopardize t he cont i nued existence of threatened or endangered species . 

3. The di sposal wil l no t cause or contribute to significant degradation 
of Lhe waters of the United Sta tes. 

l1. All appropriate and prac ticable steps have been taken to minimize 
polential adverse impacts of the di scharge on the aqua t ic environment . 

The findings of compliance with condition No. 3 are to be based, in part, on 
•·evaluation aod testing" of the proposed dredged material disposal on the 
aquatic environment (40 CFR 230.11 ) . Per the Guidelines (40 CFR 230 .61), 
specific eva luation procedures , including chemical and biological tests to 
determine compliance with the Guidelines and State water quality standards, 
ace used by the Corps. 

The Corps' f i na l decision on any proposed dredged material disposal a c tivity, 
however, must be based on a broad public i nteres t rev iew which not only 
considers i nformation derived from chemical and biol ogical tests , but whic h 
also consLders an eval uat ion of the probable impac t 1 i nc luding cumulative 
impacLs of t he proposed ac tivity, on the publ i c i nterest. In addition, 
embodied wi thi n this. public interest r evie w1 i s a Cor ps r equirement to ensure 
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that the substantive conce rns of over 30 Federal environmental laws, Exer~ul\vn 
Orders (EO's), etc., are properly addressed , whenever applicable. Thes~ 
i nclude the CZMA, the Marine Protect.ion, Research, and Sanctuaiies A• 1, the 
Endangered Species Act, the Fish and Wildlife Coordination Act, FO t1• 1111J 

(Protection of Wetlands ) and EO 11988 (Floodplain ManagemE>nl). Wh il to r•,H'h o 
these Federal Statutes (including the CWA) is generally " resourcP specit i.- " i11 
regard to environmental protection, the Corps public inter~st revjew 
necessitates full considetatioa of all relevanl information betort! rPrnir•, ing n 
decision . The benefits which reasonably may be expecte d to accrue (r11111 lhi:? 
proposal must be balanced against jts reasonably foreseeabl~ d~tri1 ~11,~ Al I 
factors which may be relevant to the proposed activity will be •.:onsid~n:d. 

The Corps' final decision will reflect the nalional concern £01 both 
protection and utilization of important resources . As such, the Corps ts 
neither a proponent or opponent of dredging projects, but considen; lhl" med t s 
of each on a case-by-case basis. 

l. 2 . 4 Corps Policy. The Corps • as agency policy, ulllizes a s L&.11dar,1 
philosophy and process in evaluating proposed dredged material di spnsa l 
activities relative to the general public interest. This process is int~nd~d 
to meet environmental requir ements at the leasL cost , within a consist~ral 
national framework. Tht: standard provides a rP.ference point for Corµ t iel<I 
offices in addressing reglonal issues of dredged n1aLerial managem,,nl ILt, 
intent is to ensure a necessary level of national consistency in the 111nmw1 !11 
which individual proposals for dredged material disposal at·e eval uale<I It•. g., 
testing procedures) and undertaken , while also ensuring a necessary l••v1 I o f 
flexibility by the Corps field offices Lo account fot region-specjfic 
conside rations. Significant deviations from national testing and t!VJl1mtio11 

guidance require consideration of cost, utility of information and fuJ l 
technical explanation aod documenta tion in the Section 404(b)(I) evnlunlion. 

For Corps operation and main tenance projects, il is the Corps responsibility, 
in developing dredged material disposal alternatives , to consider all tacets 
of the dredging and disposal operation , including technically appropriate test 
and evaluation procedures, cost, engineering feasibilJty, overall 
environmental protection , and the ''no dredging" option. The al ternal1 ve 
selected by the Corps will be the least costly alternative, consistent with 
sound engineering and scientific practices, and meeting applicable Fe•l1-•ral 
environmental statut es. This is viewed as the Corps' "Federal standat •'" 
(51 Fed . Reg . 19694). 

The following paragraph& SUD1Darize the manner in which the Corps implemen t s 
its national policies in evaluating permit proposals and FedP.ral prc•y•cls. 

a. Permit Activities, The applicant for a Section 404 permit ~, 11 
receive guidance from the Corp& as the permitting authority (40 CFR 230.bJ) 
concerning appropriate tests and evaluation procedures that wiJ I be :-q pl ie,l ' , 
material proposed for dredging. This guidance will be ia compliane~ i., ti, 1111 

Secti on 404(b)(l) Guidelines. 
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b. Gorps ~r..oJetts. for Corps projects, the Corps is required to use the 
Sec. tlo11 401.t(b)( l) GuideliHes to determine the appropriate test and evaluation 
procedures tor delineating the least costly, environmentally acceptable 
disposal al ternative as well as to demonstrate compliance with applicable 
State water quality standards. 

The Corps submits its find ings concerning projeet compliance with the 404 
Guidelines and State water quality standards to the State via the Public 
Notice process along with a request for Water Quality Certification. The 
~ertification request also includes relevant information to demonstrate 
compliance with applicable State water quality standards. 

TIJ~.: r.o ps Publ le Notice and Finding of Compliance or Non-Compliance with the 
Section 40l1(b)(l) Guidelines, serves as a point of reference in any subsequent 
coordinatton with the Stale concerning additional requirements or conditions 
which Lhe State may require for Water Quality Certification. The Corps' 
IJistrict Engineer has the necessary discretionary authority to develop 
~<ldition~l evaluative information requested by the State. The legislative 
record for the CWA provides congressional recognition that Federal project 
~osts may be increased in some instances to mitigate reasonable and 
technically appropriate State water quality concerns. However, if the 
District Engineer determines that a State's requirements are inappropriate, he 
may request that the State or project sponsor fund the additional costs 
associa t ed with any such requirement. Io such cases where the State or 
project sponsor agrees to fund the additional costs, the District Engineer 
must also determine and appropriately notify the State and project sponsor 
that such additional costs may affect the continued economic viability of the 
Corps project in question. In the event that the State or project sponsor 
does oot agree to fund the additional cost , the District Engineer may defer 
dredging while determining if the dredging project is economically justified 
and is in the public interest . 

This .guidance serves as a consistent national framework and reference point 
for Corps field offices which must also address regional issues in dredged 
rnalerial management. In applying the process to different projects or regions 
of the country, it is necessary to detail specific testing procedures and 
adopt inlerpretation guidelines, as appropriate. Corps fiel d office 
evalua tions must be generally consistent with the national procedures, 
def.:ns1t>lr· lo light of research results and scientific judgment, cost and time 
pffective, and of direct use in Section 404 decisionmaking . 

1.J 5.18Le of Washiniton Procedures and Policies on Dred1in1 and Dredged 
Material Disposal . 

l .3.L Overview. ln Washingt on, dredged mater ial disposal is addressed by 
severa l programs at the State and local levels. These include State 401 Water 
Quality Certification1 State water quality and dangerous waste laws. the Stale 
SMA and local shorel i ne management plans, State Hydraulics Project Approval, 
:-itate prDprietary management of State-owned aquatic lands, and by the Puget 
Sound WalP.r Quality Managment Plan. The PSDDA plan treats these programs as a 
unified hody of Slate policy . 
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1.3.2 Guidelines and Policies. The policies which cover t he discha1ge of 
dredged material are the same as t hose for t he discharge of any mate1-ia I i n t i• 
State waters . These policies a r e specified i n the S t ate of Washiogt1)11 Wnlc1 
Pollution Control Law RCW 90 , 48. 020 and the Water Resources Acl Pl l971, 
RCW 90. 54.020. 

RCW 90. 54.020 (3) reads, in part , '"fl\e quality of the naturnl euvi run11v •1il. 

shal l be protected and , where possible, enhanced as fo l lows: 

(b) Waters of the state shall be of high quality. Regardl..:s~: <1f Lh~ 
quality of the waters of the state , a ll wa stes and other mate1lals amJ 
substances proposed for entry i11to said waters shall be provided with ,, II 
known, available, and reasonable methods of trea tment prior to entry. 
Notwithstanding that standar ds of qua lity established for the watec~ • J t lw 
state would not be violated , wastes and other materials and subslances shall 
no t be allowed to enter euc b waters which will reduce t he existing quality 
thereof, except in those situations where it is clear that overricliug 
consl derations of the public interest wlll be sel'ved." 

Current guidance and polic i es wi th r egard to the evaluat ion o t sed1.me•H ~ Lti ,,,. 
d redged are embodi ed i n the doc umen t s described below. 

a. Gui del ines f or l ssu1.n& Wat er Quall.ty CertificatiJll.R for u£.~dgrng u1•<l 
Dis c h~rge of Dredged Material Department of Ecology. 84::1). Ihis d1:1~11mt.!nL 

descri bes min imwn evaluation and testing procedures and guidartt:e for ••v••rnll 
proj ect r evi ew. 

b. Puiiet Sound Interim Sediment Criteria CPSISC) for Dredge Ma t.,.~.jal , 
August 1985. The interim criteria we r e s pecifically deve l oped fur nppl ical io11 

in Puget Sound. The criteria established minimum chemical and b toliJg t 1·a I 
s ampling and analysis requirements. The criteria also establ ished a 11umt>r1 1•;1I 

standard by whic h to make determinations on the suitability of dredged 
sediments for di sposal in t he llllconfined, open-water disposal siles. 

c. Protocol for the Use of Pri or ity Poll utant Data to Determlne_ 
Compliance with the Dan&erous Waste Regulation. Thi s pr otocol provides 
methodologies for evaluatin g data from chemical analysis of marine sedlmenls 
t o determine if additional testing under dangerous waste regulations i~ 
requir ed. It is reserved t o t he p rofessional judgmenl of t he prujeLt tt?·.ri-:wer 
to de ter mi ne if the data indicates the guidelines s hould be appl Led to drr.rtg,, ,I 
sed i me nts. However, it is the policy of the State that, if so warrant ·•I l,y 
t he a ppropr iate t ests , ma cine sedimenta including dteclged materl~l t~\ ~ • 

~lassified as a dangerous o r hazardous waste 

d . SMA Gui delines . WAC 173-16-060 06) "Urcdging.~ Loc u1 i;,ovtnnmc-11Ls . ,, 
to control dredging to mini mize damage to existing ecolog ical values a11d 
natural resources of both the a r ea to be dredged and the a r ea (or deposjl ot 
dredged ma t erial. Iden tification of in-water disposal sites a,~ Lo I• • 
i den tified coopera t ively by l ocal and Stale agencies. Local gover11ml•11L~ I, ,, 
adopted indivi dual shoreline managemenl plans and ordinances in FiUf'l"~r t 11' 
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this polity. A model loca l shoreline management element has been proposed 
thro11gh PS ODA to provide consistency io bow cmnmunities treat dredged ma teria1 
disposal (see exhibit B). 

e . Fuget Sound Water Quality Manaiement Flan. In 1985 the State 
legislature established a Puget Sound ~ater Quality Authori ty (90.70 RCW) to 
develop, adopt 1 and oversee implementation of a Puget Sound Water Quality 
Plan. The plan has several objectives including: 

(1) Long and short term goals and objectives for water quality 
management in the Sound. 

(2) An analysis oi laws, regulations, programs, and policies 
affPcling water quality with recommendations for improving these. 

(1) Better coordination of Federal, State, and local efforts 
a[fe~ting water quality. 

According to statute, the plan is to address a broad range of pollution 
management issues which includes dredged material disposal. The final plan 
was adopted in December 1986 and implementation began in January 1987. For 
marine sediments the Authority directed Ecology to establish a classification 
system for sediments that cause observable adverse biological effects and to 
develop programs for management of dredging and dredged disposal. In October 
1988 the PSWQA adopted a 1989 Puget Sound Water Quality Management Plan, which 
builds on the progress made in carrying out the first plan. 

fmplemenLalion of the PSDDA management plans and designation of unconfined 
dredged material disposal sites are part of meeting the specific requirements 
of the legislation requiring adoption of the PSWQA plan (90.40 RCW). The 1989 
PSWQA plan adopts by reference, key portions of the June 1988 PSDDA Phase I 
Management Plan. 

I .3 Proprielarv Regulation of Open-Water Disposal (WAC 332-30-l66). T11is 
regulation establishes State policy on disposal site selection, proprietary 
use ~uthorization, and use of disposal sites. These regulations are 
administered by DNR and will be updated to implement the PSDDA management 
plans. 

1.4 Inte&rnt_fon of Federal an.d. .state Roles. Section 404 of the CWA provides 
for specl[ication of disposal sites and an evaluation of the material to be 
rlisrharged at a specific disposal site. The manner in which the Federal 
guidelines are iroplemenled is described in section 1.2 above. 

The CWA also provides in Section 401 an opportunity for the State to evaluate 
disrharg~s into State waters which are being permitted by a Federal agency. 
TIie primary method of evaluation is through an appropriate demonstration that. 
the d ischarge will meet State Water Quality Standards. This State 
responsibility takes into account effects on the water body and toxic and 
deleterlous effects on aquatic biota. For discharges of dredged material, the 
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State has taken the approach of evaluating dredged material to prevent th~ 
reintroduction of chemicals at levels which show indications of unacceptable 
adverse biological effects. Disposal sites in Puget Sound are selP.~tP<I 
thr ough the procedures prescribed by DNR to avoid or mi nimize effec ts on 
important environmental resources. 

The rol es of State af'd Federal regulatory agencies in management nf ilrrdgfd 
mat erial overlap in certain respects. For this reason, PSDDA agenc~es soughl 
to develop a single dredged material evaluation and disrosal sit.'-' 
identification program which is consistent with both State nod FederJ 
requirements. However, there can be, and are, some differences i n St a t e 
objectives and Federal objecti ves for dredged material management regqrd1 ng 
test procedures and data interpretation 1.n determining the acceptahil1Ly ol 
dredged material for unconfined, open-water disposal. For example, State 
water qual ity objectives under State law can be different than under Federal 
law , and the Puget Sound Water Quality Plan contains specific sediment quality 
objectives for Puget Sotmd. Testing requirements need to be r e sponaivL Lo 
both Federal and State laws and objectives, 

The PSDDA Phase I and Phase II plans, while recognizing differences hetween 
State and Federal objectives, nevertheless seek to ma.--cimize use uf prq..-, ,lurt-~ 
and decision tools which meet objectives of l>0th . The result i s dl!lJH Eeal ~1 • 

locations which are acceptable under both State and Federal authori Li 'S 11,,J 
dredged material evaluation procedures which have only minor technica l 
differences between the State 401 and the Federal 404 approaches. The-.c min, , 
differences allow incorporation of testing needed to evaluate sedime11'" 
toxicity questions while maintaining national consistency o f Federal 
evaluation . 
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CHAPTER 2. BACKGROUND 

2.1 _lntroduction. This chapter provides background to PSDDA including a 
desc ription of the study area, issues and concerns which led to the study and 
study scope l imitations. The relationship to other ongoing Puget Sound water 
quality planning efforts and Indian Fishing Treaty rights is reviewed. 
Finally, the study documents are identified and briefly described. 

2.2 £tudy Area DescriptioQ. 

2.2.l ~eo&r-filillic Divis iorui. As shown in figure 2.1. Puget Sound is one of 
three general hodjes of water comprising the broader Puget Sound Region. 
Roughly separa led from each other by shallow submerged ridges called sills, 
lhe three divisions consist of the Strait of Juan de Fuca, the Strait of 
Georg3a, and Puget Sound proper, extending south from Admiralty Inlet near 
Porl Townsend to Budd Inlet at Olympia. 

The Pug~t Sound djvision can be further segmented into four basins= The 
central basin which lies between Admiralty Inlet and the Tacoma Narrows; the 
Whidbey basin between Whidbey Island and the eastern mainland; Hood Canal; and 
the southern basin which extends south of the Tacoma Narrows. 

2. 2. 2 Pli_rurn_ I_L~. This report and the accompanying final environmental 
impact statement (FEIS) present the study findings for the Phase II area of 
PSDDA as shown in figure 2.l. This area encompagses north and south Puget 
Sound, which includes the Olympia, Bellingham, Anacortes, Port Townsend, and 
Porl Angeles harbors. Tbe Phase I area (central Puget Sound) was the subject 
of a separate report and EIS (June 1988). 

2. 2 .3 Phy_sical_ Feat .i.uzea. The Puget Sound Region was formed by global 
tec lon~c processes. giving rise to such major features as the Cascade and 
ulympic MoW1tains ranges which flank the basin to the east and west, 
tespectively. However, the shape of the inland sea that now floods portions 
o( this region is largely the result of more locallzed and relatively recent 
glaciation. Repeatedly during the last ice age, ice pushed southward from 
British P.oiumbia through the Strait of Georgia and over the Puget Sound 
Region, lhe last such advance occurring about 10 , 000 years ago. 

Puget Sound is an estuary where seawater from the Pacific Ocean mixes with 
freshwaLer from a large number of rivers . In some areas of the region, annua l 
precipitation approaches 100 inches. The average annual flow of freshwater to 
the Sound is about 45,000 cubic feet per second. 

The Whidbey basin accounts for most of the total freshwater discharged into 
Puget Sound. Over 60 percent of the Whidbey basin freshwater discharge is 
from the basin's largest rivers: the Skagit, Snohomish, and Stillaguamish 
Rivers. The central basin accounts for less than 20 percent of the total 
freshwater input to Puget Sound. The largest source for this basin is the 
ruyallup Rive r, but significant flows are also received from the Green and 
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{}uwamish RiverR. The prin,ipal river entering the southern basin is the 
Ni i;;q11a l l y, conLr ibu ting a little more than 10 percent of Puget Sound's 
freshwater input. Another 10 percent enters Puge t Sound via Hood Canal 
through rivers draining t he eaE t slope of the Olympic Mountains and from small 
str-eams on the Kitsap Peni nsula. Annually about 18 million c .y. of sediments 
are released i nto Puget Sound by Lhe rivers and streams. 

The unique diversity of Puget Sound waters , f rom deep, open water to saltwater 
and freshwater marshes, creates numerous productive habitats that support rich 
populations of shellfish, finfish, marine mammals, birds. and wildlife. 

2..2.4 Soci_al and Economi<;_featlll:~- The physical nature of the Puget Sound 
Region makes the region wel l suited for the harvest of natural resources and 
Ior water-dependent commerce and industry. The region 's beauty and diversity 
attract recreation, too. Well over half of Washington's population lives in 
the Pu.get Sound Region, and about 2.2 million reside in the metropolitan 
corridor of Tacoma, Seattle , and Everett. 

Wh 11 e harvesting na t.ural resources has been and continues to be a major 
segment ot the area's economy, service and high technology industries have 
grown in importance . Waterborne commerce and water-related industry also 
remain important factors in the economic well-being of the Puget Sound 
Region. According to the Puget Sowid Water Quality Authority's (PSWQA ) 1986 
S~~~e Qf the Sound report, marine shipping alone may support as many as 
100,000 jobs at this time. In the 30 years between 1953 and 1983, total 
annual t1.mnage of maritime shipping on Puget Sound more than doubled, to over 
50 million tons . Most of this increase can be attributed to an expansion of 
internat ional trade , .representing a doubling of total tonnage since 1968. The 
PSWQA cites a forecast that soggests foreign cargo movements could increase 
from 26 million tons in 1983 to at least 40 million tons by the year 2000. In 
addit1011 to shipping, more than 200 small boat harbors in the area meet the 
needs uf conunercial fishing vessels and pleasure craft. 

2.J D~~gin&-fill~redged ~aterial Disposal. Dredging is necessary to 
maintain waterways and harbors used for shipping and boat traffic , as well as 
[or new port and marina construction . .Beyond navigation improvement projects 
carried out by the Corps, Puget Sowid ports, maritime industries, other 
Federal and State agencies, municipalities, and private companies also perform 
dredging and dredged material disposal. The continued need for dredging and 
the djsposal of dredged materials is evident from Federal and State permit 
applications received monthly for such projects in navigable waters. 

Since iuitlal development of the cities and industries in Pugel Sound, the 
vol ume and extent of dredging has grown proportionally with the development of 
waterborne commerce and recreational boating. Dredging and disposal of 
dredged material has been a co1J1t11on and longstanding prac tice, producing large 
volumes of dredged material each year. This includes new port and harbor 
cons ltucLion and maintenance dredging. The latter ensures continued safe 
water depths for existing shipping channels and dock areas . Historically, 
most of lite dredged material was deposited on uplands or in nearshore tidal 
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areas as fill for harbor developments. As areas near the dredging at Livi Ly 
have been filled or have become unavailable due to land use conflicts.~ 
greater portion of dredged material is being discharged into thP Sou11d. 
Public policy, as reflected in recent 1·egulatory decisions, has been t q 

increasingly prote·ct environmentally important tidal areas• wetlands• m111 
marshes. 

The Duwamish Waterway Project, in Seattle, is an example of the diff 1c11 lly i,1 
securing acceptable upland disposal sites. One of the Corps' largesL ongoit'!; 
cllannel maintenance dre dging projects, the Duwamisb Waterway rhanged f1,i111 

upland to open-water dis posal in the 1970' s . Open space in the urb,m aod 
industrial environment of this waterway has, in the last 20 years, dimin lshr.>rl 
to the point where n earby upland disposal sites are now largely nune;xi~lt•11t. 

The lack of acc eptable upland disposal sites in most urbanized an·as is v iew"f/ 
by the ports and the regulatory agencies as a significant concern, whirh i s 
being addressed by a separate follow-on study to PSDDA. That study is d• rd lop, 
with the need for public multiuser confined disposal sites (see paraR r.111h 
2.6.'4) . 

As shown in table 2 .1, of tb.e 7.9 million c.y. dredged between 1970 :i11d l'18"1 
from the Phase II area, approximately 36 percent was dit-charged at eig111 
DNR-operated unconf ined, open-water disposal sites located in Admiralty 111lel, 

Bellingham Bay, Bellingham Channel, Padilla Bay, Skagit Say, Dana Pas~~~• , 
Port Angeles and Steilacoom. These vere public multiuser disposal sites 
requ1n.ng a DNR permit for their use . The balance of the dredged ma u-r i .-'I I w,,,; 
p rimar ily used as a convenient source of fill for harbor development . 
Following implementation of the stringent Puget Sound Interim Criteria (l'SIL'J, 
a significant percentage of material considered for unconfined, open-wnter 
disposal, was rejected for this disposal option. For the affected proJe< ts, 
dredgers were forced to find their own confined disposal site or noL p11wP.ed 
with the dredging project . 

Vo lumes dredged by the Corps, the ports, and others each represent a~oul 26, 
40, and 34 percent of the total during this period, respectively . Of this 
material, the Corps and the ports each placed about 70 percent of their 
dredged material in upland and nearshore sites, while other dredgers p.lared 
only 34 percent in upland and nearshore areas. These figures suggest Lh,1 1 

dredgers other than the Corps end ports have relied more heavily on 
unconfined, open-water disposal. perhaps due to fewer opportunities t o, l .. 1111 

development projec ts. The Bellingham Channel site, located near Ana., 0rt.•·~ 
was the mos t heavily used site \ receiving approximately 39 percent 0£ Lh,, 
tota l dredged material discharged al ONR designated Phase II area disµ•H n 
sites. 

The projected total volwne to be dredged bet~een 1985 and 2000 is 7,187,UOO 
c. y., or about 9 percent less than the total dredged during lhe previ1111~ 
15 years (see table 2.2). A 15-year planning horizon was used , as it 
encompasses all known major navigat ion projects and is a forecasting p••r i r t1 

that could be established with reasonable certainty. Most of the pn 1•~rt ,1,I 

dtedging c ould occur in six areas: Olympia Harbor, Swinomi.sh Channel. 
Bellingham Bay, Fidalgo Bay, Lummj Bay. and Purt Townsend. A sig11i!. ira11L 
portion of this dredging volume wH 1 be from r.tumnel maintenance by I he {'r)rp~. 



TABLE 2.l 

PUGET SOUND DREDGED MATERIAL INVENTORY 
PHASE II AREA (NORTH AND SOUTH PUGET SOUND) 1970-1985 

ALL VOLUMES ARE EXPRESSED IN CUBIC YARDS 

A . Tota l s 

To al Volume Dredged 

T ta I Vo 11une D · sposed to Unconfined 
Open Wat.er 

Total Vol ume Disposed at: 
• DNR Sites-North Sound 
Admirally Inlet 
Bel 1 i.ngham Bay 
Ilell ingnam Channel 
Padi lla Bay 
eort Angeles 
Skagit Bay 

DNF. Sites-Soulh Sound 
Dana Passage 
SteUacoom 

Other Open - Water Locat · ans 

B. Project Ty pe 

Total Volwne 
Dredged tc.y.) 

Total V lume 
Oisposed to Unconfined, 
Open Water (c.y.) 

Tola ! Volume 
Disposed pland or 
Nearshor (c.y.) 

Corps of Engineers 
Pr ' t 

615,000 

l ,485 ,000 

2-5 

7,900 000 c.y. 

3,253 000 c.y. 

165,000 
766 000 

1,147,000 
1 3,000 
168,000 
lZ3 ,QQQ 

2 552 ,000 

141,000 
lJ~.QQQ 
376,000 

325 000 

Port 
.Projects 

c .y. 
c,y . 
c.y. 
c.y. 
c.y. 
c.y. 
c.y. 

c.y. 
c.y. 
c.y. 

c .y. 

3 167 000 

901 000 

21266,000 

Other 
Projects 

2,633,000 

1 737,000 

896,000 



Approximately 1.5 mil lion c.y. for Lummi Bay is associated with the pn•posed 
construction of the Lummi marina project which would not involve 11se (If n 
PSDDA disposal site. However, this project has been included to pres,•111 a 
total future dredging volume for comparison with historical dredging 
stat istics . As t he construction dredging volume will be used to tow-Ln1cL .i 

land base for sboreside facilities, this volume has been exclut.led I 1 111 l111p111 I 

analysis associated with future discharges at the PSDDA dispo<:a1 s1 l • fuL111, 

maintenance dredging for the Lummi Bay marina is, however 1 experted Lu tF.-u11L1 

in the use of a PSDDA disposal site. 

The costs of maintaining and constructing navigable waterways irt Pugel So,mu 
waters have risen over time. (ncreaaed costs are due to a variety uf r:H Lor·s, 
but two of the more important in Puget Sound ai::e: (1) the rise in i.:c,sls fur 
dredging and disposal of dredged material and (2) costs for environmenlal 
evaluation of the material. An analysis p resented in chapte r 5 of the Phase 
MPR and section 5 of the Phase I FEIS reveals how environmental tes ting rosts 
and project costs have changed since 1974 in the Puget Sound regio11 Th'" 
trend of average testing costs from 1974 to l987 is illustrated in f 1gu11: 2." 
for selected projects using the Elliott ~ay Fourmile Rock disposal ~ile r~r 
some or all of dredged material disposal. The costs presented here w~re not 
adjusted for inflation (e.g. 1 normalized to a base year), but are report~J ~r. 
3Ctual costs for the year in which they were incurred. Testing rosls lJ•'t''>="'d 
1974 a nd 1984 were very low, averaging less than $0.0l per c .y. of 111.Jlf. 11:., l 

dredged. Part of the reason for the low testing costs was Lhe I act LllAI wld 1, 

dredged material was an environmental issue in Puget Sow1d, the only rrol I em 
area of concern was potential waler column effects . Most of the tesliHg 
undertaken was to assess the availability of chemicals of con cern to Lhn W3L~ 

column. However, the main reason for the low project-s{>ecif ic cosls 1s Lltal 
several Large dredging studies were conducted during this time per iori i 11 1 rays 
Barbor, Commencement Bay, and elsewhere in the Nation which address~d ma11y oI 
the specific questions about dredging and water column effects . Fiu1I wgs f 1.11111 

these studies were applied to all projects in the region, and r educed Lhe ne•• 1 
(or project-specific testing and testing costs . 

Following adoption of the Fourmile Rock Interim Criteria in 1984, 
project-specific environmental testing costs rose sharply , as sho..,.n 111 flgur" 
2. 2. By the time the Fourmile Rock criteria lfere developed, the focur. of 
sediment evaluation had shifted from water column effects to potentiftl ~J f,;_-L L.:. 

related to the dredged material itself• particularly from ch€micals Lita L migh t 
be associated with the material to be disposed. Tbe Fourmile Rocle c1 ite1ia 
required an intensive sampling scheme (one core for every 4~000 c .y. 1, a.11rl 

both chemical and biological testing. Material from two Seattle Harbo r 
maintenance dredging projects were tested under the Fourmile Rock 11:teria. 
Environmental testing for these two projects resulted in costs of $P.LR P"''" 
c .y. (upper turning basin) in 1986 and $0. 75 per c .y. (WesL Walet way\ iii 1 h / 
(figure 2.2). ' 
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TABLE 2,2 

P'HASE I I AREA 

TOTAL PROJECTED DREDGING VOLUMES (CY) 

15 YR PROJECTIONS (1985-2000 

SQutb Sowid North Stau.1d 

500,000 2,370,000 

22-5 ,000 1,459,000 

0 he (Pdvate , 
DOT) J/ 

Municipal, 
612.000 2.021.000 

TOTAL 1,337,000 5,850,000 

Tgtal 

2~870,000 

1,684,000 

2 6 3 00 

7,187,000 

1/Forcast by Corps for existing and proposed Federal navigation projects. 
l/Forecasts by Puget Sound Port Districts. 
J/Assumed to be equal to permitted dredging volumes over period 1970- 1985. 
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TABLE 2.3 

NORTH SOUND (1) 
PROJECTED DREDGING VOLUMES (CY) 

BY SPECIFIC DREDGING AREAS WITHIN THE NORTH SOUND STUDY AREA 
15 YR PROJECTIONS (1985-2000) 

Dredging Site 
Total irrJ& 

Swinomish Channel (2) 1,179,000 b.00,000 123,000 

Bellingham bay 756,000 360,000 b ,000 

Blaine 350 000 350,000 

Fidalgo Bay (3) 768,000 60,000 140,000 

Lummi Bay (4) 1,553 000 550,000 

San Juan Islands cs) 165,000 

Poet Angeles (6) 285,000 104,000 

Port Townsend 422,000 377,000 

Admiralty Inlet 7) 121,000 

Whidbey Island (8) 107,000 

Rood Canal (9) lii .OOO 

Olhe1 

r, % , O!JO 

11 , \)[II 

',118 ()[HI 

1 , () Ill 

L .,,,oon 

LR l 01,1 

.'i'i.000 

I '2 I , 'ff l 

101,oon 

lf.1-/4 QOU 

TOTAL 5 850,000 2,370,000 1,459 000 :t. , Ull OUll 

(1) North Sound study area includes all Puget Sound study area waters and 
shoreline north and west of the Phase I study area to Po L Angel es 
Waters involved in the PSDDA study do not extend west of Por t Angeles. 

( 2) Swinomish Channel dredging area includes the Swinomish Cba11nel n<l ::ikagi l 
Bay. 

(3) Fidalgo Bay dredging area includes Fidalgo bay, Anacor es and rad1 LP U:i '· 
(4) Lummi Bay dredging area includes Lumrni Bay and Lunvni Island. 
(5) San Juan Islands dredging area includes Orcas, Shaw, Lopez an Sn .Juan 

Island. 
(6) eort Angeles dredging area includes Por Angeles and Sequim Bay. 
(7) Admiralty Inlet dredging a-rea includes Keystone Harbor and othe1 lrP1I i11 

areas along Admiralty Inlet. 
(8) Whidbey Island dredging area includes Cresenl Harbor, Oak HaL·bor, cinrl 

other eastern side of Whidby Island north of the Phase 1 study a1ea. 
(9) Hood Canal dredging area includes all of Hood Canal and Port Cam le. 
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TABLE 2.4 

SOUTH SOUND (1) 
PROJECTED DREDGING VOLUMES (CY) 

BY SPECIFIC DR.EDGING AREAS WITHIN THE SOUTH SOUND STUDY AREA 
15 YR PROJECTIONS (1985-2000) 

Dredging ite Projected Volumes 
To tal Corps Por ts 

Olympia/Budd Inlet 1 ,037 ,000 500 ,000 225 ,000 

Tacoma Narrows (2) 86 000 

Slelton/Oakland Bay 67.,000 

flickering Pass (3) 104,000 

Leilacoom ( 4) 43 .000 

TOTAL 1,337,000 500,000 225 000 

Other 

3121000 

67,000 

104, 000 

4 000 

612 000 

( l) Sou th So und s t udy area includes al l Puget Sound waters and shoreline sout h. 
of the Ta coma Narrows Bridge. 

2) Tacoma Narrows dredging area includes The Narrows south of the bridge , 
Hale Passage, Henderson Bay, and Carr Inlet. 

( Pickeri ng Pass dredg i ng area includes Pickering Pass, Peale Pas·s, Case 
It11et, and Henderson Inlet. 

(4 Steilacoom dredging area includes Steilacoom and Nisqually Reach . 
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Several ease studjes were considered in order to estimate the costs of 
conduc t ing testing under PSDDA (for details , see Phase 1 MPR chapter 5). The 
projects se lected were all from the Seattle area and included three projects 
from the Duwamish River. The case studies indicate t hat PSDDA could result in 
a change in testing costs relative to costs associated with testing under the 
Fourmile Rock criteria. Testing costs under PSDDA were estimated from the 
case studies t o range from a high of $1 .00 per c .y. to a low of $0.26 per 
c.y. When compared with actual costs for the case study projects, PSDDA 
testing costs ranged from an increase up to 34 percent or a decrease by as 
much as 32 perceol , depending on project-specific attributes. 

Through l•'cb ruary 1989 five drF-t.Jg ing pro jects bad been evaluated using the 
rSDDA dredge d material evaluaLLon procedures. The sampling and testing costs 
averaged, on a per project basis, about $0.60 per c.y. (unit cos ts varied frow 
$0.10 to $1 .75 per c .y.) . The proiects ranged in size from 7,000 c.y. to 
535,000 c.y . and were located in both high and low concern areas. Some 
projects were subject to both chemical and biological testing, while o thers 
only required chemical testing. 

As wilh testing , cost data on dredging and disposal from the Seattle Harbor 
(Duwamish River) maintenance project were used to determine trends in these 
costs f or Lhe Puget Sound region. Cos ts associated with dredging and disposal 
are illus Lrated in figure 2.3. Average dredging and disposal costs have 
generally risen since 1975, going from about $1.00 per c.y. dredged to over 
$3.00/c . y. This increase in costs reflects a number of factors, incll,lding 
inf lation, a large increase t or equipment, manpower, and fuel costs, and lack 
of available disposal sites. Th~ trend under PSDDA should be to lower 
dredging and disposal costs over those experienced from use of the interim 
criteria (FourmiJe Rock, Port Gardner , PSIC). This is because more material 
is expected to be found suitable for unconfined, open-water disposal. 
However, the costs wider ESDDA will exceed those experienced prior to the 
interim criteria. 

2 . 4 rnues l.Cm:g;~:1;:n.L]&..!Mling to Study • 

2.4.l Water Quality I ssue.a. The perception of Puget Sound as a relatively 
pris t i ne water body has undergone reconsideration in the years slnce l978. 
The histo r ic practice of disc harging Wltreated or only partially treated 
inuustrial and munic ipal effluent into Puget Sowid, combined with input of 
cbell1ica l s from a variety of other point and oonpoint sources I resulted ln the 
degradaLion , over time , of the water and sediment quality in portions of Puge t 
Sound. lncreas ing scientifi c evidence about the harmful effects of pollution 
on the es t uary has served to heighten public and agency concern about the l on g 
term env i, ournental health of the estuary and the impact that various 
1ctLvities can have on the Sound's ecosystem. Research conducted by NOM 
indicates Lhal tumors and ot 11er biological abnormalities found in some fish 
tmd shel 1 fis h, especially in the urban/industrial areas near Tacoma, Seattle. 
and Everett, may be linked to the chemicals in harbor sediments. 
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Recen l and ongoing efforts to improve regulatory control of c hemicals at theic 
source have resulted in general improvements in water quality. Concerns 
remain, however , that because chemicals tend to bind to the particles and 
settle t o the bottom, the sedinients in certain portions of the Sound may 
persistently contain high levels of potentially harmful chemicals. Dala 
indicate that chemicals that have entered the major harbor areas near 
population and industrial centers, have accumulated over t i me i n a variety of 
shoreline areas including navigation channels and vessel berthing locations . 
Furthermo-re , oceanographers estimate that 60 to 80 per~ent of the water 
flowing ou t of the central and south Sound on outgoing tides is recycl ed back 
into the system. Most chemic~ls released into the Sound appear Lo never leave 
and generally accumulate 1.n 1 ne bottom sediments. 

The fact Lhat chemicals are often found in the bottom sediments oE shipping 
waterways has raised concerns about disposal of dredged materials removed from 
waterways. These concerns have prompted agencies and the public to reassess 
drndged material disposal, which can involve the relocation of sediment- bound 
chemicals from a navigation channel to the disposal site. 

Because information on Puget Sound disposal sites was inadequate and impacts 
nol well documented, public pressure was exerted in 1984 and 1985 to severely 
restrict or to prohibit dredged material disposal in Puget Sound, Through the 
Stat e of Washington SMA , several local governments imposed stringent conditions 
on r enewal of shoreline development permits governing unconfined . open-water 
disposal at public multiuser sites located within thei t jurisdictions. These 
permits are obtained by DNR. which in turn make DNR and Ecology accountable 
for ensuring that dredged material does not cause unacceptable adverse effects. 

PSDDA study has Cocused on unconfined, open-water disposal of dredged 
material, ao activity lhat must consider the potential presence and effects of 
sedimen ts containing chemicals of concern . To place this activity in some 
perspeclive , peciodlc dredging by the Corps of Engineers of Federal navigation 
projects and dredging by others of Federal and non-Federal projects occurs in 
an estimated 0 .08 percent or less than 2 square miles of the total 2,500 
square mile surface area of Puget Sound, In the 1970-1985 period, about 9 
million t.y . or approximately 36 percent of the 24.8 million c.y . of material 
dredged was disposed at designated unconfined, op7n-water disposal sites 
located within the Sound (Phase I and II areas) • .l This can be compared to 
the 250-300 million c .y. of sediment that were discharged by the rivers 
flowing into Puget Sound over this same period. 

2.0 . 2 Dredged Material Di~,QQ__s__al. In the State of Washington, major actions 
affecting marine waters, i ncluding dredging and disposal activities, require 
(at the minimum) coordination with and review by four Federal agencies (Corps, 
EPA, Fish and Wildlife Service (FWS), and National Marine Fisheries Service 

i/Tue Phase 11 area contributed 7.9 million c.y. or about one-third of the 
total mn lerial dredged in Puget Sound during this period (see table 2.1). 



(NMFS)) and four State agencies (Ecology. DNR, Department of fisheries (WUF) 
and Department of Wildlife (WDW)). Local county or municipal governments are 
involved through the State Shoreline Master Program. 

Applicants for permits require approvals from the Corps under Section 4011 of 
the CWA, and Ecology wider Section 401, "Water Quality Certification 11 CZMA 
consistency, administered through city and county implementation re11uiremP.nL,; 
of the State CZM program with review and approval by Ecology, is al so requii.-,· 1I. 
DNR coordinates disposal site selection and issues approvals to indi vidu/'\I 
projects for site use. A Hydraulics Project Approval is also required for 
disposal from the WDF and WDW, 

Disposal oE dredged material into open water has been a common, long sLundinR 
practice throughout the State. Until 1970 , open- water disposal twcurred with 
minimal regulation regarding location , quantity, or quality . In the early 
1970 1s, DNR created the Interagency Open Water Disposal Site Evalu.ati<>n 
Commit lee (Interagency Committee) to ''advise" DNR in developing gui<lf'I ines ft', 
selection of disposal sites in State waters and in the selection of 1'approved " 
sites . Federal participation in this Interagency Committee was a r esult o ( 

informal policy rather than specific requirement or agreement. The Corps was 
represented at meetings of tbe Interagency Committee and generally cooperated 
with tbe "advisory" recommendations of the committee. Use of t hese :-1ppriw.,rl 
sites has been the convention: projects that did not use the approv,~d S) tPS 

typically faced greater scrutiny and were less likely lo be perm1tlco by Lhe 
State and, hence, the Federal Government. 

The Corps , EPA, and Ecology traditionally have determined the techn iral 
suitability of the material to be discharged through their wate r quality 
authorities and expertise, relying on the Corps public notice procedure (or 
notification of an activity and to obtain public and other agency teview . DNR 
has relied on EPA, the Corps, and Ecology to assure that dredged material 
placed at DNR sites would not produce unacceptable adverse effects. lo the 
past the Corps developed and implemented (in cooperation with Ecology and EP\) 
testing procedures for its navigation projects to determine the acceptability 
of dredged material for open-water disposal, Similar procedures were requjred 
of permit applicants. Such testing was typically requested of applicanls by 
EPA with informal coordination with Corpe specialists. 

Ecology developed its 401 certification program during the mid- to l a t e-1970 '~ 
W1der the authority of the CWA and ultimately assumed a joint lead rnl~ wi Lb 
EPA and the Corps on testing and evaluation requi rements associated w:th 
permit applications. In 1977 and 1978 , Ecology in cooperation witl'l Clther 
State and Federal agencies. developed water quality controls ( regulations 
implemented pur suant to their 401 certification authority) for <.\redglng i.U l<l 

disposal activities in Grays Harbor, as part of the Corps' Long Range 
Maintenance Dredging Program for that estuary. These regulations were 
formalized and issued as ''Water Quality Guidelines for Dredging in l nne1 r;niv.., 
Harbor and Lower Chehalis River, 11 and became a nt0dification of State w:1l<·r 

quality standards. Use of these guidelines were reflected in Corps p~rmi L 
decisions as State or EPA co!Mlents oo the activiLy. Many of the requl1ements 
and evaluations specified for Grays Rarbor were informally applied lq 11Lher 
State waters (e .g., Puget Sound) by Ecology and E~A in their permit Leviews. 
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By Lltf: 1980 's .it was acc epted that i.t was necessary to meet EPA and Ecology 
wat~r quali ty requirements {through water quality testing or monitoring, 

rnnv1 tanc.:e with established EPA water quality criteria. and State water 
c1uality s tandards, etc.) . For i.ts own projects , the Corps continued to be 
responsible for testing and evaluation of water quality concerns (including 
sediment quality) . Due to the number of Corps projects and the need to 
coordinale witb KPA and Ecology, considerable exchanges of data and expert 
knowledge occurred. Frequently, the results of Corps s t udies were used to 
refine EPA and Ecology testing requirements and decisionmaldng. A beneficial 
outcome of this cooperation was the realization that the t raditional 
definition of "water qual i ty • oncerns" needed to be expanded t o include 
conside1aLion of potentiF1l se,b.ment effects. 

Th~ mounting evidence in the early l980's of pollution problems in Puget Sound 
focused. attention on the sediments containing chemicals of concern in the 
urban/industrial harbors and navigation channels. Although the sediments 
l'nl\taiued these chemicals as a .result of inadequate point and nonpoint 
pnll 11 tio11 control, the public perceived the continuing practice of open-water 
d isposal uf material dredged from industrialized waterways to be a possible 
source of pollution io and of itself . Evidence that sediment chemistry was 
elevated above other areas at the Fourmile Rock disposal site in Elliott Bay 
was highlighted in the extensive media coverage of Puget Sound water quality 
issues that took place in 1984 . Because no environmental monitoring had been 
performed at the existing disposal sites, there was little actual field data 
with which to respond to Lhis concern. Also, agency agreement was lacking on 
the validity of the concern. Accordingly, public pressure was exerted to 
severely restrict or prohibit dredged material disposal in Puget Sound. 
fr~ditional water quality evaluation procedures alone were no longer 
considered sufficient for assessing the potential for pollution-related 
impa.cls ill lhe disposal sites. Development of management techniques to 
address dredging and disposal concerns were just being initiated and local 
governme1,ts were responding to the concerns of their constituents by imposing 
stringent conditions on renewals of open-water site permits. Since these 
disposal si tes could not be used without a local shoreline management permit, 
the lmpac l on dredging and disposal was immediate. The two most used disposal 
sites , Founnile Rock in IHI iot t Bay and the Port Gardner site near Everett, 
were c! l osed iu 1984 . Fourmile Rock was reopened in 1985 and closed again on 
1 une 7, 198 7. 

Al tbe request ot the city of Seattle, EPA Region X developed i nterim cri teria 
tot use of the Fourmile Rock disposal site in 1984. In 1985, £cology 
developed interim criteria tor the Port Gardner disposal site , in ~espouse to 
a requesL from the clty of Everett. These criteria. while never formally 
"adopted" by EPA or Ecology, were used by those agencies to evaluate projects 
p1.oposin11, disposal in Elliott Bay and Port Gardner. The Corps participated in 
a technical advisory capacit·, during development of the criteria. While the 
Corps did not formally concur with the criteria. the criteria were cousidereu 
~y the Corps on a case-by-case basis. 
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The interim criteria for the Fourmile Rock site were formalized as a condi Lfo11 
of the shoreline management permit issued by the city of Seattle Lo DNR ft,r 
use of the site . These criteria were based on a "nondegradation" pol i Iv ( se• 
chapter 5) and were envisioned as temporary measures, until regionall v 
acceptable guidelines could be developed. Reports by EPA and lhe L'SWQA 
prepared in 1984, called for a regional study of dredging and r:lredg~t.l matP:.1 

disposal. In August 1985 9 the State adopted interim criteria foe L111:.
remainder of Puget Sound that were based upon the interim criteria dtafled f11• 
the Port Gardner disposal site. Since the mid-1980's, and until 1988, the 
Fourmile Rock, Port Gardner, and PSIC were used by EPA and Ecnlogy t1, 
determine acceptability of dredged material for open-waler disposal. 
Following completion of the Phase I FEIS in June 1988, the PSDDA a gen, it•!; 

began applying the PSDDA dredged material evaluation procedures Lo drPd~in~ 
projects proposed for the Phase I area. 

2. 4. 3 Establishment of PSDDA. The oeed for dredging coupled with thr! 
following problems led to PSDDA: 

• Recognition that all three of the existing DNR dis.g.o.Q.Sll &it~s in 
Central Puget S0W1d could be closed by Jwie 1988. Two of the sites wP•~ 
closed when t he study began. While one of the sites reopened, i L ,· I oM:<1 ag.a i 11 

in June 1987 when the local shoreline permit expired. 

• Uncer tainty with regard to proper disposal site locati.o.n.s. llhjf't..Lrnob 
were raised about the proximity of the existing Port Gardner a11d Fminnil1 Ro I· 
disposal sites to residential, publ ic recreational, and valuable aq1ti1LJ1 

resource areas. 

• Lack of consistently applied dredged material evaluation pr.2.cedures. 
While the Section li04(b)(l) Guidelines have provided guidance and d1.reclion 
for Puget Sound dredged material evaluation, they have not been inlcrpreLed 
and applied on a consistent basis by the various regulatory agenr ie6, 

• Lack of disposal site manasement plans. No overall disposal r.jL~ 
management policy has existed in the past, with few site-use complian,'e 
inspections and limited environmental monitoring of site conditjons 
performed. The lack of monitoring has contributed to public concerns a bout 
the discharge of dredged materials. Without monitoring data it is ,Ji (Lin, I l 
to determine a ctual disposal effects . 

In August 1984, the Regional Administrator for EPA Region X asked tit•• f'or 
Seattle District to undertake the lead in a Sowid-wide, programmatiL EIS 011 

dredged material disposal. The request was supported by the Govf;!rnor of l 11,c. 

State of Washington, the Director of Ec'oiogy, the Commissioner of Puhl i1 Lau,I 
for DNR, and many others, including the PSWQA irl the form o f l ,,. rttcn Fi Rn •I 
personal contacts. 

In December 1984, the Corps, EPA, Ecology, and DNR began a perioct al i 11\.:••or; i • 
technical discussions to develop a joint study plan. The culminat:.iun 1.t LI•" 
efforts is the PSDDA Plan of Study, agreed to by the agencies in Ma n •h I r18~ . 

which established the basis fot" this cooperative effort. 
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2. , , Sludy Limitations. The PSDDA Federal and State agencies have identified 
dispnsAl sites and site management plans only for unconfined , open-water 
disposal. Locations for conventional upland /nearshore sites and confined 
disposal sites tconfined aqua t ic or upland/nearshore) have not been 
specilied . There a re several reasons for this. First, disposal in Puget 
Sound ~aters principally LnVolves Federal and State authorities while disposal 
uu lancl I especially for contamjnated mate ria l ) is very much associated with 
local l!:overnment dec i sions regarding l and uses. And second , the State of 
Washington, in a study initia ted in 1988, is addressing confined disposal 
options and associated testin~ procedU-res, buildin.g on the ~ork done through 
PSDDA . This confined disposal stU-dy is an element of the PSWQA's 
Comprehensive Waler Qua lity Management Plan ( see paragraph 2 . 6.4). 

An ~val11c1tion comparing the potentia l impact of dredged material disposal to 
th!:! impa(;ts of othe r water-t'ela t ed activities i n Puget Sound is also beyond 
Lhe scope of this study. Howevet , due to the limited areas t o be dredged a11rl 
LI~ conditions imposed by regula t ory agencies, dredged material disposal at 
unconfined, open-water sites has very little potential for affecting Lhe 
overall e<.:osystem of Puget Sound. This conclusion is supported by information 
dttived li:orn the PSDDA stU-dy and presented in study documents . 

lltedg~d mate rial disposal c~sts associated with con fined disposal options were 
assessed on a programmatic basis for purposes of the PSDDA Phase I 
a 1 tern a ti ves analysis ( see Phase I FEIS). This was done to estimate economic 
impacls associated with di fferent biological effects conditions considered for 
w1coo( luPd , open-water disposal s ite management . In some instances, material 
rieemed unsui l ab le for open-water disposal must be confined if the projec t i.s 
L11 be undertaken. As confined disposal can be 3 to 10 times more expensive , 
some prc,jects may not be economically feasible if required t o use confined 
disposal , an<l will nol be dredged. For Federal maintenance pro j ec ts the Corps 
mny nol dredge it economically and env ironmentally acceptable disposal sites 
are no L available. Any significant increase in cos ts due to new dredged 
matei-idl inanageme11L requirements e .g., testing, monitoring, etc . could result 
111 marginal projects being held in abeyance. 

Nol addressed , or precluded by PSDDA 1 are possible benefic ial uses of dredged 
material such as habitat development, parks and recreation, capping of probl em 
serfimenls , s hore line erosion control , or use as construction fill. Obvi ously 
iJ ti ig11 i fi,~a 11 t amow1t of the dredged material foU-nd suitable f or unconfined • 
op,n-waL,_r dispos,d could be put to beneficial use. The reader is referred tn 
the U. S Army Gorps of Engineers Manual EM 1110-2-5026, 1'Beneficial Use of 
(uedgt:d Materlal", for information on beneficial uses. 

Also , n111Lt::1 l;,il thal may be dredged solely for lhe purposes of contaminatitm 
, I ·,lllup , •··~ ·, Superfund pr ogram act i ons , was not addressed in the PSDDA s tuclv 
, 11e , iu p.q , L, Lo an assumptj on thal lhe sediments t o be removed by cleanup 
p1ograms would nol be acceptable for unconfined, open-water disposal in Pugel 
Hound (se,~ paragraph 2.o.3). However 1 in general . all dredged material found 

11itablf for rlisposal at a PSDDA site i s likely to be allowed al that sit e. 
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2.6. 1 fyget Sound Estuary Program. PSDDA was initiated as a re!aLed, !Jut 
separate, element of the Puget Sound Estuary Program (PSEP) wb id1 be11,.111 In 
l984. Administered jointly by t he EPA and Etology, PSEP has lir1u lwn pt i111.11y 
purposes : 

• Identification of water quality problems, 

• Promotion of cleanup actions through EPA/Ecology programs, as ~t•ll as 
efforts by others . 

PSEP is working t.o increase basic understanding of tbe complex Puget :--11,m,1 
estuarine ecosystem and to separate real from perceivecl environment;il 
problems. ResourrP.R Are being focuned on the significant ~au!Jlt!nl are,1f; . 
Source control and action plans for major urban embayments have been 
identified as meriting priority attention. Tbe activities of PSEP atP hein~ 
coordinatt:d through the PSEP Management Committee that is co-chaire<l hy EPA, 
Ecology, and PSWQA . Since the establishment of PSWQA, the PSEP prog11tm hos 
gradually been integrated to the overall effort to iroplemenl the FSWtJA plan 

(see paragraph 2.6.2). A number of common interest technical aelivil i,~s "''"" 
jointly funded through PSEP and PSDDA. 

2 . 6. 2 bru_Sound Water_QwilLJ\.l_tb.QJ'ity __ (PS_H_Q/\). In adclitlu1 to ""' r: H' 
program , PSDDA has been clos ely coordinated with the PSWQA. In May I 1~'1. l11 
PSWQA was directed by the State legislature to prepare a compreh1>11sivf• 
Sound-wide c l eanup plan. A plan, adopted by PSWQA in December l Q86, 111 opns1•J 
various actions to control and prevent pollution Sound-wide . Arcord 1 0 •o 
legislative mandate, the plan contaios recommendat ions addressing a \ 1dPt I/ , 

pollution related issues inc luding nonpoint source pollution manegemenL. 
industrial pretreatment of toxic wastes , dredged material disposal m,maiemcnl, 
and the protection , prese rvation, and restoration of wetlands, w i l d lt I• 
habi tat , and shellfish beds. (For detailed information about compreh,,nsivP 
pollution control efforts, see the 1987 Pug~t;_S_oun~t;._e_r __ Q11aJiL_y J1~n,:1gg_ment 
fun (PSWQA, January 1987) and the Final Eovh:.onm1!ntal Impact_statemeuL and 
Revised Preferred Plan (PSQWA, December 1986). Also see the 1989 Puget Soun,1 
Water Quality Management Plant (PSWQA, October 1988) for an update o~ prog1ams 
identified in the 1987 plan and a discussion of issues that could nol li<" 
addressed in the 1987 plan . 

A key issue addressed by the PSWQA in their Puget Sound Water Quality 
Management Plan is the evaluation of dredging and disposal of dredgeil materi I 
con taining chemicals of concern. The plan presents a preferred slral ~~y w· •, 
alternative programs. PSDDA is acknowledged by PSWQA RS the appropd i-tF- nu. , , 
fo r dealing with unconfined, open-water disposal o[ dredged maLPrial. PSWrA 
i ncorporated the PSDDA Phase I area plan inlo the 1989 PSWQ/\ Wal· Ql1~11 ,,v 
Management plan following the completion of the final PSDDA EIS. The l'S[il/A 
Phase II area plan is e~pected to be similarly adopted by PSWQA. (Als0 ~ee 
chapter 3 for further discussion of PSWQA and ils adopted poti, i.,s fL11 •Ir ,t~ t•I 
material management .) 
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~.u .J Q_omm_fill~nt_]ay - SUQerf_urul. In support of Ecology's Commencement Bay 
Sludies and cleanup activities at the nearshore/tidal flats Superfund s ite , 
the Corps ' Waterways Experiment Station developed a decisionmaking fr-amework 
for determining what materials are acceptable for various types of disposal. 
The decisionmaking framework considers potential contamination problems in the 
deepwater , intertidal, and upland areas. The Commencement Bay effort provide d 
a useful mode l from which to develop dredged material eva luation ptocedures 
fo r PSDDi\. 

See patagraph 2.5 regarding the separation of dredging and disposal activities 
re~uired as Superfund actions from the normal navigation dependent dredging 
and disposal activities Lhat are addressed by the PSDDA study. 

2.6.4 t-11..1,l tiu_ser~on.f.ined Disposal. PSWQA has mandated that Ecology undertake 
a feasibility study of multiuser confined disposal sites as a necessary 
r.omplement to the PSDDA study. The Ecology effort, which began in 1988, will 
build on the work done by PSDDA. 

2,7 Appllci!bility to Other Areas. While the PSDDA plans are consistent with 
all applicable Federal laws they are W'lique to the Puget Sound area because 
the data base used in establishing the plans are derived from Puget Sound 
sediments and marine organisms. Also, the public expressions considered in 
making decisions on the alternatives are reflective of this region's social 
values. Another aspect by which the region differs with all other regions oi 
Lhe Natic>o is the role that local governments play in dredged material 
disposal. Through the State of Washington shoreline master program shoreline 
pe rmit process, local jurisdictions can condition or restrict dredging and 
dredged material disposal. 

2.8 Iuui@ Fis_l1ing Treaty Rights. Because dredging and the open-water 
uisposal o( dredged material takes place io waters where there are Indian 
c·,,mmerdA 1 fishing ac tivities• Indian Fishing Treaty Rights have been given 
specia l allention by the PSDDA agencies. There are 14 Puget Sound treaty 
tribes that are recognized as sovereign tribal entities with fishing rights a l 
all "usual and accustomed grounds and stations" in Puget Sowid and the Strait 
of Juan de Fuca (as defined in United States v. Washington [384 F. Supp. 312), 
known as the Phase I Boldt Decision). 

t\mong those fishing rights protected by treaty is an wirestricted right to 
fndian I 1shlng activities within reservation boundaries and a "right in 
common" to harvest the fisheries resources in "usual and accustomed'' fishing 
areas hi i;Lo r ically used by Indian tribes. 

ln U.S . v. Washin&..t..Qn, Lhe treaties were interpreted to grant treaty tribes n 
right to hai:-vest a share of each run of anadromous fish that passes through 
triba l fishing areas, including salmon and steelhead. Included wit bin the 
ln:aties a r e rights to harves t for ceremonial and subsistence purpos'es wi t hin 
these areas . 

2-19 



The following tribes possess a4judicated fishing rights in or a round the 
alternative disposal sites studied by PSDDA in north and South Puget Sound: 

Nisqually Tribe 
Squaxin Island Tribe 
Jamestown Tribe 
Port Gamble Klallam 
Lower Elwba Klallam 
Swinomisb Tribe 
Suquamish Tribe 
Tulalip Tirbes 
Puyallap Tribe 
Lummi Tribe 
Nooksack Tribe 

The following tribes are not formally recognized by the Federal Gover11mc11 t a, 
this time for the purpose of receiving services from the U.S. Rureau 111 lnd l.111 
Affairs, though may additionally possess fishing eights to be recognhe ,I l 11 

the future: 

Samish Tribe (area unknown) 
Skykomish Tribe (area unknowu) 
Snohomish Tri be (area unknown) 
Snoqualmie Tribe (area unknown) 
Stillicum Tribe (area Wlknown) 

In general. commercial fishing activity of the Indian tribes is concenlratei 
from July through January of each year, with target species varying d11ring 
this period. Typically fishing begins in the summer with chinook sa Lmon and 
ends in winter with steelhead. The bulk of the commerc ial calch valu•~ is 
usually associated with the coho salmon fishery, which peaks in Late summer 
and early fall. Specific fishery efforts in the Phase II areas of d isposal 
activity are described in the FEIS as is the treatment of Indian Lrealy 
fisbiog concerns. 

Indian treaty fishing rights have been fully taken into account in the 
development of the PSDDA plan (see FEIS section 2.04) . To ensure triuDl 
input, coordination was maintained throughout the PSDDA study wi th Jn~ iau 
tribes . Participati on in work group meetings, direc t contacts with ln1l iv ltluo11 
Lribes, and special meetings with tribal representatives, as well as PX.r llanF£ 
of correspondence, were used to identi fy t r ibal concerns that were address•••! 
by the study team as reflected in the study documents. 

2. 9 Study Documents. The primary PSDDA Phase II study documen:s ind wI,: : 
report containing the management plan, a technical appendix which provides 
detailed information in support of the management plan, and a FEIS fo C' nsing 1111 

the a lternative disposal sites considered fo r the Phase rr area. 

• Marulgement Plan Report - Unconfined. Open-Water Dispqaal of Dredged 
Material._ Phase U (North and South Puget Sound}. This document des, tit,.," tl11 

study background, goal, objectives, and planning process which 
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resulled ln the PSDDA managemen t plan. The pla.11 is presented with expanded 
r•ove rage given Lo major program elements. Also inc luded is a d iscussion on 
plan implementat ion. 

• Qis~-Li.i~~ ~<.ilin Technical Appendix - Phase lLlNorth___arn;l Sov.th 
PugeL_____S_.owdl . A detailed desc r l ptLon of the disposal site i dentification 
proc ess foe future dredged material disposal is provided along with information 
nn the Pxis ting disposal site and altematjve sites consi dered. 

• fj11~nvicqnme11JJ!.L.Im~act Stat~ent (NEPA/SEPA) - Unconfineg, 
QQen-W.ater_ J2is..1ms.a.LW...e.a ffil- Dredged Material. Pnase r;. (North ..a.nd South 
Pugel Souudl. This document L•reseots aud evaluates the selected Phase Jr 
area , unconfined, o pen-~ateL disposal sites , and alternative sites considered. 
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CHAPTER 3. STUDY GOAL, OBJECTIVES, PLANNING PROCESS , 
AND MANAGEMENT PLAN 

3.1 Goal. The goal of PSDDA was to provide publicly acceptable guidellues 
governing environmentally safe unconfined, open-water disposal of dredged 
msterial, thereby improving consistency and predictability in dredged mater i a l 
management. Public acceptability involves consicieration of a wide range of 
factors. Among these a r e scientifically sound procedures and practicability, 
which includes cost effectiveness , and the extent and permanence of beneficial 
and/o r detrimental effects. PSDDA , whil e specific to the Puget Sound region, 
ls intended to be responsive to the CWA goal to "restore and maintain" the 
integrity of the aquatic environment and be complementary and in compliance 
with Sectioo Li 04(b )(l) Guidelines . 

3.2 Objective.Ji. The objec tives of PSDDA were as follows : 

a . Identify acceptable, unconfined, open-water disposal s i tes. 

h. Define consisteut and objective evaluation procedures for dredged 
material Lo be placed at those sites. 

c. p·ormulate disposal site management plans that will ensure adequate 
controls and public accountability. 

'file fi.rst objective involves locating disposal sites in Puget Sound that are 
both envit·onmentally acceptable and economically feasible fo r unconfined 1 

open-waler disposal. The second objective seeks to establish a basis f or 
displ1Snl tlecisionmaking that is scientifically sound and consistent. This 
includes chemical and biological testing requirements for dredged materials 
allfl es tat, Lishing ~de lines that allow a determination to be made on the 
s11i tability of material for disposal in Puget Sound waters. 

Data generated i n accomplishing the first two objec tives contributes to the 
third objec tive : developing a management plan for each of the open-water 
disposal sites . The site management plans define the roles of local, State~ 
and Federal a gencies , and address such matters as permit reviews, monitoring 
of pe rmit compliance , treatment of permit violations, disposal site use 
restrictions , monitoring of environmental impacts, responding to unforeseen 
1;ite disposal effects , plan updating, and data management. 

LJ Pl<-rnoi n_g froc~_ss. The PSDDA planning process generally followed lhe Pla n 
ol Study (PUS) a dopted by the Corps, EPA, DNR , and Ecology in March 1985 . Tile 
study goal, objectives, scope of effort, organization structure , tentative 
work plan , and budgets are contained in the POS. Also key agenc y 
1111dersta11dings are set forth in the POS regarding the basis of participalion 
in PSDD/1. The public , other Federal and State agencies , local governments, 
Indian tribes , and various interests were given an opportunity to comment an<l 
inf l uenre Lhe scope of t he study through responses to a public meeting notice 
and a nolice of intent to prepare an EIS that were issued in April 1985. 
l:iludy organization and coordination/public .involvement are further desccibed 
below, 
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3.3.1 Organization. The organizational structure of PSDDA consisted of four 
key control elements as shown in figure 3 .1. These were the Policy RPvif'w 
Committee (PRC), Technical Steering Committee (TSC), three Techuic~l W11 1k 
Groups, and a Study Director. 

The PRC was chaired by the District Engineer of the Seattle Djstrict , Corps , 
and included t he Regional Administrator of EPJ\, Region X, the D:i r ec tnr o l 

Ecology, and the Commissioner of Public Lands f or DN!L This committ~•! 
periodically me t with the Study Direc tor t o r eview study progress and ,le;:il 

with major policy issues. 

The TSC provided oversight of Lhe study, g~v1ng c lose review of progre ss anrl 
products. It also acted as a liaison with the PSEP Management C:orruuit Lee. 
During the major work act.t.vities of Phase I o f PSDDA, t he TSC met ne;;id _v 
monthly with the Study Director. 

Three technical work groups, corresponding to each of the three stl1d~ 
objectives, had responsibility for the technical studies and analysi..i, l&Mlitt p., 
to the PSDDA findings and program elements . These inc luded: Lhe Di !' p l!Si.\ I 
Site Work Group (DSWG), the Evaluation Procedui:-es Work Group ( EP\.IC), a 11,l Lhi,, 
Management Plan Work Group (MPWG). All four of the principal agenci es !,ervt'•i 
on tbe work groups. The Corps cbair-ed the DSWG and the EPWG , ;;ind flNTl , IJ;, 1 - .. , j 

the MPWG. Representatives of other State and Federal agencies, Corp:, 
professionals from other than the Seatlle District office , Pugel Sou11d pm t :.. , 

Indian tribes, environmental organizations, and private citizens also pn1v i cl r•d 
important contributions during work group sessions, which were conducted 
nearly monthly during the first year o f the s tudy. A numbe1· ot consult i 11 ~ 

firms and Federal research laborator ies also partic ipated in the s t 11•1y th nrn,,,li 
con t ractual arrangements/agreements. 

The Study Director, the fourth element in the PSDDA organization, inle rfar.e,l 
with the PRC, Tse. and the work groups in carrying out overall managemen t 
responsibilities. The Study Director and the work groups constitnLe rl ihe 
study team. 

The Corps shared with DNR the lead responsibility for preparing the Phase Il 
EIS to ensure compliance with both Federal and S tate regulations. F.PA is a 
cooperating Federal agency and Ecology a cooperating State agency f{ir thi ~ 
j o int document, 

3 .3.2 Coordination/Public Involvemen t. Publ i c involvement procedures o f NFPA 
and SEPA were followed to ensure that issues of concern to the publi, w~re 
properly addressed. The PSEP mailing list of over 2 • 500 was used tn in fotm 
inter-ested agencies, organizations, and individuals of study activiti es 
through newsletters and public meeting notices. Articles on PSDDA wer ~ a l5tJ 
included in the PSEP "Puget Sound Notes," a periodic newsletter . 

During May 1985, the PSTIDA agencies held six public EIS scoping mee t i uhs f or 
the Phase I area. These were conducted in Seattle, Everett, Tacom11. n l vmpi,1 , 
Belli.ngham, and Port Townsend. In June 1986, the PSDDA agenc ie~ co11•!1w LP•l 
three public EIS s coping meetings that f ocused on the Phase 11 area- n,ese 
mee tings were held in Olympia, Port Angeles and Bellingham. Each of Lhe thr• 1-> 

3-2 



I 
DISPOSAL SITE 
WORK GROUP 

- POLICY REVIEW 
COMMITTEE 

TECHNICAL STEERING 
COMMITTEE 

LJ STUDY DIRECTOR ,...._____ __ -----J 

EVALUATION 

PROCEDURES 
WORK GROUP 

Fi gure J. l Organizational Structure 
Puget Sound Dredged Disposal Analysis 

l 
MANAGEMENT PLAN 

WORK GROUP 



work groups conducted a number of working sessions, sharing tech11i r.al 
information and giving participants, including citizens , representali ve~ ,.f 
ports, Indian tribes, environmental groups, local governments, and 11LliPr 

Federal and State agencies, opportunities to make reccmuneodations 01 1 ~,JI k 

group outputs, Routine work group meetings, as well, have been ope,, Ll, pi111 I i 
participation. 

Several newsletters, containing updates on the status of PSDDA and iuformali n, 
on study findings, were published. The first newsletter included comments and 
issues raised at the May 1985 public meetings and the PSDDi\ responses Thtc 
second issue released in April 1986 contained preliminary study f ind111gs l c,1· 

the Phase I area. A thi rd newsletter was distributed in Januar-y 1988 lo 
advise the public of the availability of the draft Phase l documents ,11ld oI. 
the two final Phase I public meetings scheduled and held ill Feht·uary 19H8. /I 

fourth newsletter was diatributed in early April 1988, providing preliminary 
findings for the Phase II area and notice of the three public workshnp!, I\Pld 
in late April on these findings. 

A major display on dredging was included as part of an ongoing l'11get 51 ,1111d 
exhibit by the Seattle Aquarium. A "PSDDA" infonnation brochure has lwE-" 
available to the public attending the exhibit, and to those visiting Lhe 
Federal Center South offices of the U.S. Government. Three puhlit: wn l·slu .. ,p!=: 
were held in April 1988 on the Phase II preliminary findings were cn11•lui Led i 1 

Steilacoom, Port Angeles and in Bellingham to obtain pubU c comment~; on l ltes, 
findings. Three public meetings were conducted in April 1989 on thn Phns,: TI 
draft Management Plan Report and DEIS. 

PSDDA has been coordinated closely with t.he PSEP and the PSWQA . .10111 L i un<l · 11g 

of common interest technical studies was accomplished with both of these 
prograrqs. Also, the PSDDA study director and others of the study tt1um W•·c-e 

members of advisory committees established by PSEP and PSWQA. SimilArly, 
staff involved in the latter two programs attended PSDDA work grnup sp;.•s ions . 
Other coordination has included, but was not limiled to, the followi11►: 

Federal 
U.S . Army Corps of Engineers 
U.S. Environmental Protection Agency 
National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 
U. S. Fish and Wildlife Service 
U.S. Navy 
U.S. Coast Guard 

State of Washington 
Department of Natural Resources 
Department of Ecology 
Department of Transportation 
Departmen.t of Fisheries 
Department of Game 
Depar tment of Commerce 
Department of Social and Health Seivices 
Parks and Recreation Commission 
Puget Sound Water Quality Authority 
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lndiau J'.rib.~§ 
Uuwamis h T1ibal Off i ce 
James town Klal lam Tribes 
Lower Elwha Triba l Counci l 
Lummi Business Council 
Muckleshoot Indian Tribe 
Nisqually I ndian Community 
Nooksack Indian Tribal Council 
Norlhwesl Indian Fisheries Commission 
Poi ii t No Point Treaty Cound 1 
Port Gamble Business Commjttee 
Puyallup Tcibal Council 
Sauk-Suaittle Indian 1ribe 
Sknkunu.sh Tribal Council 
Srnal I Tribes of Weslern Washington 
Squaxin I s land Tribal Council 
SLi llaguamish Trlbal Council 
Suquamish Tribal Council 
Swinomish Tribal Council 
Tulalip Board of Directors 
Upper Skagit Tribal Council 

Local_Qgy~rnmffil.1 
San J ua n County 
Mason County 
Thurs too County 
Island County 
Jeffer:son Coun ty 
Wh:-ltcom County 
Kitsap County 
Snohomish County 
Kiog Counly 
Pierce County 
Clallam County 
SkagiL County 
City n( Bel lingham 
Uity ,,t Everet t 
CiLy of Seattle 
City o f Auar.ortes 
<·1 ty of Tacoma 
City llt Olympia 
Ci ly 11£ Port Ange les 
Associa t ion of Washington Cities 
Assoc iation of Washington Cowities 
Puget Sound Council of Governmen ts (PSCOG) 
Mun icipali ty of Metropolitan Seat tle (Metro) 

t_or t s 
PorL of Edmonds 
Porl <>f Bellingham 
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Ports (con.) 
Port of Ever ett 
Port of Seattl e 
Port of Skagit County 
Port of Anacortes 
Port of Port Townsend 
Port of Tacoma 
Port of Port Angeles 
Port of Bremerton 
Port of Olympia 
Washington Public Ports Association 

O~J.i.ll Public Organizations 
Washington Environmental Council 
Puget Sound Alliance 
Greenpeace 
Friends of the Earth 

Exbibi t C of the Phase II FEIS contains public comments recieved o.n thn tlr t\l, 

EIS and the repsonses by tbe l'SDDA agencies. Exhibit D of the Phase 11 FEl S 
contains other pertinent correspondenr.e from the Washington Departmen t of 
Fisheries (WDF), Luromi Tribal Fisheries, Port of Port Angeles, Port o flr1r t 
Townsend, Port of Olympia, Port of Anacortes , Port of Bellingham and -'"11'1 •111:-. 

other interests including commercial and sport fishing groups. The WIIF' was 
instrumental in the selection of the Bellingham Bay site. Lummi Tri ha l 
Fisheries continues to oppose any disposal site in Bellingham Bay. A 1.1,1, ia I 
meeting was held with WDF in June 1989 to resolve WDF concerns over Lli.: 11111 1 

Angeles and Port Townsend sites . 

3 . 3.3 Consideration of the State of Washington Puget Sound Water __Q_µality 
Authority's Plan . The Puget Sound Water Quality Plan, adopted December 17, 
1986, was carefully considered by the PSDDA agencies in developing the PSDD/\ 
Management Plans for Phase I and Phase II. The contaminated sediment an<I 
dredging program of the PSWQA plan contains a sediment program goal "to red1.we 
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 remov:ing 
conlaminated sediments." The PSWQA plan, as modified in October 1988, :1lsn 
adopts the following policies which are to be pursued by all State ~ld Into\ 
agencies in actions affecting sediment quality. including rulemaking seLt u,,-: 
priorities for funding and actions . and developing permit programs: 

a . "All government actions wi ll lead toward eliminaling tht
presence of sediments in the Puget Sound basin that cause 
adverse effects to biological resources or pose a seriou~ 
health risk to humans. 

b. Programs for management of dredging and disposal of 
sediments should result i n a m;:t reduction in the exposure of 
organisms to adverse effects. 11 
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< • Scd im~nt cleanup programs (which may include capping in 
plat;P) shall be undertaken when reasonable to reduce, with 
Lhe i ntent of eliminating, the exposure of aquatic organisms 
lu sed1ments having allverse effects." 

''I/The intent of this policy is that dredging and disposal 
,·onLribute to the c leanup of the sound by allowing 
unconfined, open- wa ler sites to have only low levels of 
111ntamination and Lo dis pose of more contaminated sediments 
tn a manner that prev, 'lts continued exposure of organisms to 
adverse effects . Fo1 proposals where dredging will expose 
r~mtaminated sed1menls, project-specific mitigation measures 
m[1y be required .'' 

In developing these policies, tbe PSWQA formalized a long term goal of "no 
obs~rvable harm to the Pugel Sound ecosystem from human-caused 
cuu Lam i 11.J ti on." The PSWQA plan emphasizes pollution control of all sources as 
Lhe means of achieving this goal and thereby preventing future contamination 
nf maJ"inP ~ediments. Development of guidelines for dealing with existing 
con tamination 1s called for by the plan. 

Dredging and dredged material disposal is one of over 10 key features of the 
PSWQA plall. However, the relative importance of dredging and dredged material 
disposal, in Lerma of water quality i mpacts , i s considered by the PSDDA 
c:1gencies an.d the public to I.Je less thao many of the other featur es such as 
n onpoint source pollution control , shellfish protection, and municipal and 
iurlustria l disc uarges . 

The relationship of the PSDl)A management plan to the PSWQA goal and policies 
is disc ussed in the releva nt sections of the FEIS . 

l . 4 M~_g_ement r1an. The PSODA Phase II management plan consists of all 
e lements of dr~dged material management required for unconfined, open-water 
disposal. These are: (a) disposal sites, (b) dredged material evaluation 
procedur es , ( c ) disposal site management, (d) disposal site environmental 
monitnri11~, and (e) dredged material data management. The following chapters 
debcribe in detajl the various elements of the management plan. Chapter 9 
presents liow Lhe plan will be implemented, including the roles and 
1e~ponsil,i lities of each of the four PSDDA agencies. 
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CHAPTER 4. SELECTED DISPOSAL SITES 

t1.l lnlroQJ.1.CLi.on. This c hapter describes the public, multiuser sites 
s••lf'rle<l [or unconfined, open-wa ler disposal i n the Phase II area. The 
disposal si t e i dentification process is presented in the FEIS and is described 
in detail in lbe Phase II Disposal Site Selection Technical Appendix 
(USSTA) 11 , which also provides information on the historic unconfined , 
open-waLt> r disposal sites managed by DNR. These previously designated sites 
111 Lhe Phase II area were considered but not selected for continued use 
because Lhey did not mee t si t e selection guidelines. Figure 4.1 shows the 
Jo(;at1011 of Puget Sound dredged material disposal sites. 

Fish, shellfish , wi l dlife, and other resources were considered in the disposat 
site selection process. Impacts on the resources are assessed in the Phase II 
FEIS. 

4.2 ~ ledfill ~ II Area Un.Q..onfined. Open-Water Disposal Sites. One o f the 
selerted disposal sites is located in south Puget Sound and the other four are 
located rn nor th Puget Sound areas (figure 4.1) . The south Puget Sound site 
JS in the Nisqually Reach between Anderson and Ketron Islands. The north 
PugPt Sow1d s iles are in Bellingham Bay, in Rosario Strait, near Port 
Townsend , and near Port Angeles. 

1w0 of Lhe Phase I I disposal sites are located in low bottom current or 
nondispersive environments. The remaining three sites are in high energy, 
highly dispersive areas . A typical nondispersive PSDDA disposal site consis ts 
ot three e lements (figure 4.2). The target area (A) and the disposal zone (B) 
lie within a l arger area in which long-term bottom impacts would occur (area 
I'), designa t ed the disposal site . Tn the nondispersive sites the disposal 
ltarges should open within the target area to ensure dredged material is 
released within t he disposal zone . The zone allows for some difficulties in 
maneuvering. For dispersive sites, the target area. and the zone are the 
-.rune . Assumptions and dimensions for generalized nondispersive and dispersive 
sites are described in the tallowing paragraphs. 

For a nondispersive site , the disposal site boundary is the limit of the 
horizontal spread of material over a period of repeated dumps of dredged 
1naterial after release withia the disposal zone, with allowance for flood and 
ehb Liclal currents. Figure 4 .3 s hows computer study results based on a 
lypicRI si te located on a flat bot tom in 400 fee t of water with two 
directional tidal currents of 0.5 knot. 

L/ Prepared by the Disposal Site Work Group (DWSG). 
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For a di persive site the disposal site circumscribes the measurable limits 
0 . 02 inch) horizontal spread for a series of dumps of dredged material 

released wiLhin the dlsposal zone . Assuming two direction currents, an<l based 
on a water depth of 400 feet and an averag·e current of 1 knot, computer 
sturlies indicate an ellipse impact area wi h a. long- axis of 7,000 feet as 

hown in fig ure 4.4. However, as currents can be from any direction at the 
dispersive sjtes 1 a circle with a diamete of 7,000 fee t has been chosen fo r 
lhe Port Angeles and Port Townsend sites. At the shallower Rosario Strait 
site he si te boundary i defined by a circle with a diamete r of 6,000 fee . 
Hgure 1.4-. "i shows the s ite dimensions for the three Phase lI dispersive sites 
and table 4.1 summarizes location., shape and dimens-ions. 

TABLE 4 . 1 

PHASE II AREA 
SELECTED AND ALTERNATIVE DISPOSAL SITES 

Disposal 
Site Disposal 

Dimensions s·te 
Latitud~ (Diameter) Area 

iL D M'n Ft 

Ni qually 
Anderson/ 47 09.43 122 39.40 442 4400 X 36'00* 318 

Kelron lsland 
Devil I s Head 41 09.06 122 45.61 238 4200 318 

eilin ham Bay 
ele·ted l18 42.83 122 33.03 96 3800 260 

Alternate l 48 l.il .83 122 33 .. 60 98 3800 260 
Alternate 2 48 43,82 122 32.50 95 3800 260 

R sar·o .'trait 
S I e · ted 48 30.88 122 43. 4-8 230 6000 650 
Alternate 48 30. 70 122 42. 73 230 6000 650 

T'o t Townsend 
·ete, ed l~B 13.62 122 58.95 361 7000 88l1 

Al erna e 48 15. 28 122 55.60 361 7000 88-4 

Poi 
h8 11.68 123 24.86 435 7000 88li 
48 13. 20 123 25.65 445 7000 88/1 

"'T1is s ite is oval, the rest are circular. 

~.'.!.l Des_ni tum of Nondispersive Disposal Areas. The PSDDA Disposal Site 
Work Grou identified several criteria to differentiate nondispersive from 
rlispersive disposal areas. The presence of sandy mud (10 percent sand and 90 

e~cent mud) or finer grained material (mud) was considered indicative of 
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potential low energy areas. Current records were also conside red. Zones of 
siting feasibility (ZSFs) were established that met guidelines designed t o 
protect natural resources and human use conflicts . (Additiona L illforma Lion op 

guidelines used in selecting these nondispersive areas is given i n Phase II 
DSSTA. ) Based on these da ta, alternative nondi spers ive sites we r e t ,Je L1l j t ie1l 

in the Nisqually region of south Puget Sound and in Be llingham Day. 

a. ,5.Quth Sound; Anderson/Ketron I s land ZSF 2. The Anderson/Ke lroo 
Island ZSF is located midway between these two islands (figur e 4.6). The 
boundary configuration was drawn so that the ZSF foll ows t he ba t hymetr1r. 
features of the bottom, which ensure disposed dredged mate rial wil l be 
restricted to the site . This was selected as the preferr ed 'ZSF for S1H1t.h 

Puget Sound . The selected disposal site is located at the nor t h en d o f the 
ZSF, with a depth of 442 feet MLLW at the center of the disposal zon~-

b. South S0W1d; Anderson Island/Devils Head ZSF 3. The ZSF bouncl>1ry i s 
located at the south end of Drayton Passaget between Devils Head and Trehl e 
Point, and extends into Nisqually Reach (figure 4 .7) . Thi s was the a lte111a l.
ZSF for south Puget Sound. Conflic ts with herring and groundf i s h n :•so1111 ,... ~ 
were the reasons a site was not selected at this location. 

c . North Sound; Bellin~. The sou t h ZSF ( containi ol,! 11I L 111;. , · v, 
site A-1) is located between Portage Island and the mainla11cl (l lgur •• 1, .81 
This ZSF was located to avoid navigation lanes , utilities , a n d marine l it. I, an ,1 
shellfish resources. Originally the locati on o f the pre fe rred sile, 1L w~s 
found to conflict with established bottomfish trawl areas. The deplh •.; of u 11 
the Bellingham Bay ZSF' s are approximate ly 100 feet MLLW. 

The northeastern ZSF (containing alternative site A- 2) is l oca ted nea r s out h 
Belli ngham. The Belliogh.all) Groundfish Trawlers Association s ugg~sled llti li ZSP 
as an alternative to the south ZSF as it had less potentia l f or ronlli t: Ls wir !i 
trawling activity. It was, however, ultima tely rejec t ed because of tii gher 
crab and shrimp resources than in t he sout h ZSF. 

The selected site, located midway between the two alternative s i tes and is 
approximately 0.9 nautical mile west of Post Point, was ~ecommended hy lhe 
Washington Department of Fisheries (WDF) (see exhibit D of the Phase 11 DElS 
for WDF letter of 19 July 1988). The site move was intended to minimize 
potential conflicts with bottomfis b trawlers who operate i n the vicinj t y o i 
the southern site (A-1). Na t ural resource s in t he s elected sile arP 
comparable to those i n al t ernative si te A- 1. The selected disposal ci•, i . 
c l oser to denser populations of Oungenesa c rab t ~an t he soutbe Ln s il t', 
However, to minimize potential impac t s on crab, WDF also proposer! a !,l lP- u.'i P 

r est r iction which would prohibit disposal opera t i on s f rom November I 1 '1 1·011 gli 
Feb r uary 28 eac h year . This 4-month restriction is 1 n add :i LiOTI t o t It• nlnm, I 
3-month dredging closure period that extends from Marc h 15 t o June 15 Pac h 
yea r wben salmon and steelhead smolts are outmigral l ng. Accor<l1ngl ; to 

mi nimize potential impacts t o Dunge ness crab and shrimp res ource s during 
r. ri ti cal spawning and migration periods the PSDDA agencies have estah 1 i ,.,,,.,,1 ., 
7Y:i-month disposal site closure period (NoV'ember 1 t hrough J une 1_; ) . 
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4. 2. 2 Description of Dispersive Disp~. Disper sive ZSF' s in die 
north Puget Sound and Strait of J uan de Fuca were selected based on 
cons iderations for marine shellfish and fisheries resources and human ui-P 

concerns . For these areas , it was not possible to locate nondLc;pen,ivP ZSI· •., 
due to significant resource conflicts in nearshore waters. Further of fs llorP, 
nondispersive conditions were violated. Dispersive ZSF' s we re 1·ate<I w 1, 11 

regard to erosive current speeds which would rapldly movP and disperse rlr~~gP1! 
material away from the disposal zone (see Phase n DSSTA). Highly di.1.1pcrs i "t 

disposal sites were identified in Rosario Strait, near Port Townsend and neat 
Port Angeles. 

a. R.Qsario Strait. The not·thern border of the Rosario St rail ZS! is 
located about l nautical mile south of Cypress Island (figure 4.9). This 
location was adjusted slightly to the north and east of the origfoal s ih~ In 
avoid a cable crossing area. The selected site is locate<i in Lhe eentt'-r of 
t he ZSF, while the alteniative site is located approximalely 0.5 nauli ral mil•· 
to the east . Both sites a r P. located in about 230 feet (MLLW) of water . 

b. ~rt Townsend. The southern boundary of the ZSF is 1 o, a L ,, d 
approximatel y 4.6 nautical mi les from Por t Townt.end . The hotlom Lopog1 w11y "' 
this site i s highly variab le. The depth at the center of the ZSF ii-. 
approximately 420 feel (MLLW) (figure 4.10). The preferred disposal s J I,.. ·1. 
located along the southwest bor der of the ZSF in about 361 feet c. t 1'fat •· r. ~, 
al t ernative disposal site is located along the eastern ZSF bordr;r al l:lilo! ~am•• 
depth. 

c . Port Angeles. The southern boundary of the ZSF is located :ib01TL 4 
nautical miles north of Port Angeles ( figure 4 .11 ). The eastern one-1v1 H of 
the originally circular site was eliminated to provide a buffer between the 
ZSF and a popular bottomfish trawl fishery in a rocky outcropping an·1-1, ,·a 11 , ,I 
the Rockpile, located to t he northeast. The prefer red dispbsal site is at tl1, 

southern tip of t he ZSF in about 435 feet of water. The alternative rlisposal 
site is closer to the ZSF center at a depth of 445 feet (MLLW). 

4 . 3 Disposal Guidelines. The Phase I disposal guidelines wi 11 be used for 
the Phase II nond i spersive sites . For the Phase TI dispersive sites a more 
restrictive guideline will be followed as environmental effects monilorin~ i~ 
not prac tica l at these l ocations due to high currents. The c.hedged m.rL ... r i.il 
evaluation procedures used to assess the technical suitabili.Ly tJi the mate, i 1

1 

for unconfined, open-water disposal are designed to ensure t.haL unarcepLaLl 
adverse effects will not result from dredged material disposal . Ch"~tr, ~ 
{ table 5 .1) and exhibit A describe the disposal guidelines. 

Project evaluations, a s t:equired under specific Federal and State author it i, •~. 
will establish actual dredged material volumes t bat can be placed I I\ 

unconfined, open-water disposal sites. However, based on tbe selected 
disposal guidelines, and best-available sediment chemistry data , a11 ,~st imt1l iail 
4.7 million c .y. of fu ture dredged material could be found acceplabl,-: l•n 
unconfined , open-water disposal through the year 2000 (about 83 percu1t if 11, .. 
~. 7 million c.y. that might be considered for d{sposal at the Phase 11 ·,r~a 
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PSDDA sites).l/ This compares with 3.2 million c.y. of dredged mater ial 
actually placed in Phase II waters over the past 15 years. In the pa~l not 
all acceptable material was placed at public disposal sites. Some wa s \IRecl 
for landfill or other beneficial purposes. This is also expected tu lw L11w 
in the future. 

l/ Lutnmi Bay Marina initial dredging (1,470,000 c .y.) would be expect~d to b 
:Hll Lable for d isposal at a PSDDA site. If thls volume were incl uded. U1~•1t 

abuoL 85 percen t of the total Phase II future dredging volume {7 ,187 , !JOO , .y . 1 
would be sui.table for w,confined open-water disposal. 
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CHAPTER 5. PSDDA DREDGED MATERIAL EVALUATION ROCEDlJRES 

'>- 1 1._gJrodvctioJl . The evaluation procedures for determining Lhe su1 tab il ily 

ot sediment fo uneon ined open-water disposal represent. a combination of 
hest available t sts and gu1delU1es based on curre nt knowledge. They we re 

u•commended by the Eval uation ocedures Work -roup ( E.PWG) and adopted b y the 
PSDDA agencies. This combjnat1 n of tes sis cos~ tent w~th applicable 
reg,datory requirements wbich spe•ify thal no Slllg e tes can appropriately 
;,id re.ss all assessmeut need~. Annual evaluations are b1.ing ma de of permit 
rlerisions, state- of the-a rl s, 1entifi tes t ing me ho t. and regulatory 
i;;ui(k•Lincs.~ and result s of th ,, site e vironmental monitoring program in order 

n ensu, e hal Lile mnsl e11v irunmentally appropriate and ost ~f f ee.Liv 

11,111 Li..1n p - ·euu es are being employed for dredged materia l management in 

I ugel Sounrl. Th is chap t er srnmnarizes updates in hase II of t he PSDDA study 
lo Lhe Ph s . I dreclged material evaluat ion procedures (Phase l Evaluation 
1110,- edwP.s Tec-hnical Appendl.Y- (£PTA, 1988)). The procedures d"scussed inc:lu,de 

plys1cal, -h•rn1r L, c1nd biological tests, and sampl ing and disposal guirtelines 
1ised by rPgul.:itvr-y agencies in ma king decisions on suitability of dredged 

ma erial fo r uncon f ined, open-water disposal. 

Th PSDDA Phase L and II evaluation procedures, including disposal gui deline 
values hat wLll be applicable with the completion of the filing of the Phase 
II Federal Record of Decision, a e presented in exhibit A of this Phase II 

Management Plan Report (MFR). All of tbe policies and procedures presented in 
Llr Phase T MPR and supporting documents are applicable to the Phase II area, 
•xr ·p l as exp1 idtl. modified herein. This chapter reviews changes to the 
PSDDA evalua ion procenures. Testing procedures are similar for the 
dir:.pe siv and lhn nondispe ,s jve sites; however, for the dispersive sites a 
differenL interpretive guideline ls used (see section 5 . 8 . below). Adopted 
· hange are expected o be issued as revi sed pages to EPTA (19 8). 

r, Ide '> . 1 snmmar i ze U1es1;1 e lemen Ls l>y topic. 

l'aragra h 

TABLE 5.1 

MOOTFir.ATlONS /CLARIPICATIONS TO PSDDA EVALUATION PROCEDURES 

---------------------

-~ Adjus tments lo PSDDA screening and maximum levels (SL and ML) and 
human health (bioaccumula ion) lists: Nickel, pentachlorophenol, 
di-n-octyl -plithalate, butyltins, compounds associa ed w th Clean 
Water Ac t 304(1 )-listed pulp and paper plants, and 
polychlorinaled biphe nyls . 

).J Clarification of bioassay tes ing proceduress and performance, 
and luterpretive guidelines for: larval solid phase (bivalve 01· 

echinoderm) test, the 10-day juvenile infauna! species sol id 

phas acute hi 1 assay (Neanthes arenaceodentata) test, Mic rotox, 
and sta isti al interpretation of biological tests . 
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TAB Lr.. ~ • J ( con . ) 

5 .4 Clarification of recOJ11Deudet.l procedures and 1 imits oJ •IP.t~c uon 
for organ-i e C""fflll>O\,tnds. 

S.S Cl arificalion uf metaJs E>1Ctraction procedures and af:socialed 
liinitR of dF!teclJ.on 

'-,. n Clarification of am-phi poet hioassay reference slRl ions and 
performance Ftand~rds. 

5.7 Sampling plan t.l arificaliuos .: recency guidelines , archiviug 
c;edim<=:nts for post-dredging .,11rfac:e e valu;:itions, and r1~lnis 

t, s 

-, I~ 

5 .10 

, .11 

i !lt '"'' I ion. 

U1s?Prsive ,;:it v- disposal gniuellne. 

Areo rankings fw, t'has,• l T area 

Star u.r. oi Lhf" chronic 1,•iblethal test. 

Ciari.firation of sediment bold ing times tor cbemic;i I analyses and 
bioassa_v.s . 

Paragraphs ~.2 lhr~ugh 5.7 and paragraph ~.ll modify or clarify existing 
Phase l evalliatiun fPuced JLPS aur.l ~up ~pplicab1e to the Phase Il ;uea. 
P0n:1graphs ':>.8 anrl :,.9 are lt11iquely applic-able l() the PSDDA Phase Tr .:11ea. 
Paragraph 5.10 discusses slalus of an is~ue that merits the c-onlinuinR 
atte11Lion of thP> l'SDPA ::ige111 ieb. 

5 .2 Adjwitmenls to PSDDA scre,>ui11g and maximunJ levels (SL and ML) and 
human hraltb (bioaccumulation) lists: n icke1, pentachloropheool, 
drsen.i c, antimony. di- u-octvl pblbalale , butyltillB. compQw1ds asso
c i ated wilh Clean Wat er Al''- '.}()/1( I )-listed pulp and paper pla11 Lt· <ill'\ 

polych1orinaled biphcnyls. 

The PSDDA agenc ,.s have adj•Js ted qurm,• of I he /lbase l screening aud maximw11 
level values a 1HI h•1mc1n healtl, (bio.'lcr;um11l t1t 1011) triggers in light of 
information rec!:'·ved during Phnst:: JJ studies based on the expanded PHgel Sound 
naLabase, exp~rlen ·P. gained throt~gh initial PSODA LestiT,g, and :in i11de1•e,1d~11t 
review of tht 1.n-ote,·t:ivP.nt>s& n f thf' P~,DDA guidelines. 

a .Backz~ow11. As desr,. i !Jed in tt,P Phase l MPR (section 'i ". 2 >, , h~ 
PSDlrA agencie, .t,h ptPd a ti•-?ieu ,.r •·rl1~1!d material Les ling apptort h in, uq,, 
11illng rHl ai-:s.-f:~rnent <>f chtcmi rAI inl t1ilPtt1<"ln result111g in a rletPrmin~1 ic,11 



whet 11!:!r liinl ogical Lesting of Lhe malerial is required. Assessmenl o t 
•ndtah1l ity of the material f or unconfined open-wat.er disposal is based on 
rP.~1dts of tl1e rt,e rnic.Jl LL>sting and any cequicerl l,iologic<1l testing . Amoug 
11Ll11~ t .s1,tH'!'es of in[orn1alinu I the PSDDA agenc ies considered sediment quality 
va lue~ der ived f~om the 1986 Puget Sound Da~abase to guide decisions on the 
need tor c hemical and biological t esting. 

Uuring development of PSDDA, tlifferent approaches \'fere _onsidered and assessed 
to determine the reliaLil i ty of selected se,hmeut -lW':tl-1. y values in correc lly 
predi,;ting toxicity in the Puget Sound sediment6 Da t aoa:.e. 

During Pnilse I, the PSDDA agtncles compiled a list of sediment chemistry 
val ues (see l~PTA [1988 } diap ~ct 11-7, in particular sections IT-7 . 3 and 
U-7.4. f(,r description of lhis development) that were the most reliable 
1n lnes available a t that thne. A single set of chemical values (one for each 
chemical of co11cern) was found not to be simultaneously sensitive (to identify 
.d I loxh sediments) a11d eificient (to ensu.r1= that only toxic sedimen ts were 
ir1enlilted) . For this reason, environmental protection was embodied in a set 
nf l9we1 V<.llues (screening levels or SL's), while cost efficiency and 
cu•Jironmc nlal protec.:.t ion were ensured by a set of higher values (maximum 
levels ,11 ML's) (EPTA (1988), p. II-94). Reiiance on multiple values assure 
that these obiectives o f dredged material management are met. 

An SL ifi defi ned as a concentration of a chemical of concern below which there 
is no r ~ason to believe that dredged material disposal would r-esult in 
unacreplable adverse effecls. SL's are used as guidelines for determining 
when hio logical testing should be required. Thus, for dredged material with 
rhemical eoncentrations below the screening level values, biological testing 
i s nol required to determine material suitability for unconfined, open-water 
disposal. 

An ML is deCi11ed for eadi chemical of concern as a threshold concentration for 
,.-;ll Ii t:11emit·a l 11f concern, above which tbere is reason to believe that the 
mater ial would be unacceptable for unconfined, open-water disposal. Tbe ML 
tiets the u pper limit of c hemical concentration for which the standard PSDOA 
tiiul\,gira l tesls provide a sufficient basis for regulatory decisiorunaking. 
Use o f Lhe SL and ML values in testing of dredged material is described in the 
,Jt.tar hed draft exhibit A, figures A-1 to A-3, and EPTA (1988), section 2.4. 

The l'St1n.A flgcncies derived ML 1 s for most of the chemicals of concern by using 
Llie I '18(1 I>ala'bat,;e value for the highest Apparent Effects Tht."eshold (AET). The 
AET approach is described 111 EPTA (1988) 11-7.2.2. The four biological 
inoi~alors used are amphipod, larval sediment test, benthic infaW1al index, 
and Micro tox. Because a range of biological indicaters are used, there are 
lowesl (most sensitive species or measure) and highest AET (least sensitive 
r.p<!c ies Ol measure). The rationale for using the highest AET is discussed in 
F.PTA (Lgss. l~~- ~i_t.) . SL's were derived as follows: 
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Set the SL to 10 percent of the ML, provided that the value equal s Pl 

exceeds the average concentration for the chemical in Puget Sllund 
reference areas, and the value is less than the lowest. t\ET delerrriir1eo f o r 
a range of biological indicators. 

For a subset of the chemicals of concern, there are bwnan heal th concc t ,1s 
i:-elated to biological arcumulation o r magnifil"at:iof'1 of the con1"c11I rn' ;i!.. 11111 n { 
the chemic.al s which could be consumed in sea food. The deri va tin11 o t Uw.c;e 
values and calculation of a trigger value for sediment bulk chemistry which 
sets a requirement for nwning bioaccumulation tests are discussed i11 r, l'TA 
(1988) on pp . II-6.4.l and 11-8.3.4. 

b. New Information Gained During Phase II. Reliability ol tht' sedime1 
quality values was assessed by applying the values to the expanded Database 
for Puget Sound sediments and determining their performance in predicting 
impacts on chemistry alone which are confirnied by biological measures. The 
assessment of reliability is contained in the following report: 

Report i. Barrick. R. • L. Brown, and s. Becker, 1988. Sediment Qua U Ly 

Values Refinement : Volwne II-Evaluation of PSDDA ..S~dlmenL Qua_l.iLy 
V~. Report prepared by PT! Environmental Services, Inc., for EPA . 

The SL vR.lues have been shown to be environmentally protec tivP, and L111• Ml 
valut:s to be efficient predictors of biological responses in sedimeuls. Tlii s 
reliability check confirms the appropriateness of these cbemi, al rlisr•,,sa l 
guidelines in Puget Sound regulatory applications. 

PSDDA SL values predicted from 92 to 100 percent of tbe stations exb~LL LJn~ 
adverse biological ef fee.ts i.n the added surveys. Physical chararleri stir~ id 
sediments/habitat (such as high proportions of fine grain sizes or phys i t ,\l 
disturbance of bentbic communities by waves) and chemical analysis prol1 l ems in 
the surveys (resulting in higher-than-acceptable limits of delection o r 
chemicals which were not analyzed) were considered to be the mosl signif ica n l 
contributors in the stations which were llil.t correctly predicted by the PSDDA 
SL. The report concluded that PSDDA SL values do not need to be mod if ie<l l.1 
enhance their environmental protectiveness. 

PSDDA ML values are used as guidelines for identifying contaminaleri ~edimenlb 
that are likely to be unsuitable for disposal at unconfined, open- water, sites 
based on chemical data alone. Depending on the results of each s.i.p_gj e 
biological test or ecological indicator considered. 77 to 100 percen t o l h~ 
additional stations predicted by current FSDDA ML values to have adve 1-sP. 
bio logical effects in the additional surveys actually exhibited such ef [er: t:; . 
At s tations where amphipod and benthic infaunal data did not demonstrate .,1 I 
of the adverse effec ts that were predicted by ML values, 72 percenl sl\Clwed 
adverse impacts in at least one biological indicator. When ill biological 
indicators are considered, an additional 72 percent of the "single- indicalor 
unpredicted" stations are correctly predicted. The newly-derived highest AE: 
values from the expanded 1988 Puget Sound Database are 100 pen~ent p1edict i ,, 
for oyster larvae and Microtox , 85 percent predictive for amphipod b i o ass ~ys , 
and 91 percent predictive for tbe benthic infauna! depression indicaL,,r. The 
report concluded that an enhancement in predictiveness of ML values is pos s ible 
wilh revisions Lo update the ML list. from the 1988 highesl AET. 
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Int u rmati on from a second r eport has also been considered by the PSIJDA 
a~er 1es in deteruuning whether to update SL, ML. ~nd uioaccwuulation trigger 
v:ll 11es. The report is: 

fleport ii. U.S. Department of the Navy, 1989 (Junel. Environmeril.fil_ 
Asses~ent __;_J~1 .. em.enLJ. Carrier Ba t tle Group Bomeporting in the Puget 
SQµnd Ar~~ ~am.i..ng_ton llic~. Appendix £. AILW~ss.ment of fQ.1.epti_al 
CJtt·oniJ;;... S .. 11.lu!tl,J.1..aL~s Related to &J.ement l Qf l~ Jl, S. Navv Everett,_ 
HO!lll:POrt_ PtQkc;_t. Prepared by Parametrix. Inc., and E.V.S. Consultants, 
Inc. Principal author· for Appendix E: Dr. P. M. Cha pman. 

As l;j pottion o f this r ep,H t, the PSDDA SL's (and to a lesser extent , ML's) 
were examinPrl ft>r prolec- tiveuess using a risk-based asaessment b ased on a 
\,

0 i<lr•-ran1nng literature review of chemical-specif :ic effecls. 

Buth ar.ute toxic aJ1d chronic sub lethal effec ts of the PSDDA SL' s and ML' s we re 
••nn iderC'ii, l,ut the emphasib was on the latter ef fee ts which generally occur 
ii i lnwer l eve l s than acu.Le toxic effects. Equilibrium partitioning was used 
to ~tim"'' e Lhe mi,nimMm sediment bulk c hemical levels that would produce a 
responsf-' 1..n the aqueous phase, and the sediment bulk c hemical levels were then 
compared Lo t he PSDDA SL's and ML's. 

The: cepor l warns that results predicted from equilibrium partitioning may 
differ {rom r ea l i zed responses due to unconsidered factors such as pH. 
reducing s tate , salinity, and the synergistic effects of combined chemicals. 
Also , seoimenl- pha~e bioavajlability of a toxicant (particularly metals) may 
differ from, and is usually less than, its bioavailability when dissolved in 
Lhe a queous phase. The c urrent literature cons i sts of many more reports on 
aq1J1..;011s phase (dissolved) c hemical responses than sediment (solid phase) 
responses by organisms. 

Repo rt ii con cl udes that, for 42 of 58 PSDDA chemicals of concern for whi~h an 
~q,d I ib rium partitioning coefficient could be found or calculated, the PSDDA 
Sl.'s are protective of acute toxic and chronic sublethal effects to marine 
s pt:dt?s at Lhe disposal sites, with one exception. Excluding that exception, 
rhe equilihrium- parlitioning-der{ved sediment concentration always exceede d 
lhe PSDDA ML by a factor from 2 (in alpha-chlordane) to 109 (in 
l, is I i-elllylhexy 11 phthalate). (The exception is l • 2 ,4-trichloroethene and it 
is ,uns.i,Jered below in subparagraph c(7).) Since most SL's are 1/10 M.L, SL's 
we n. exceeded hy an order of magnitude greater than that stated. 

t . Adjustm.en ts t~....SL'~, ML 's Bioaccumulation Triager Values. and Listing__ 
of Chem_i c"' ls of C.o.ocern ..fQr.... Limited Areas and Other Chemicals. The PSDDA 
agencies have ronsidered adjusting all of the ML's which have changed as a 
res1il L of new data in the 1988 Puget Sound Database or because of quality
,1ssurann: adjus lmenls (elimination of other datasets) to the Database. At 
this Ume, t he agenc ies decided to modify only those ML 1 s for which experience 
St)pporls a nee d [or change . Other ML values for which AET have changed as a 
ces,dl o f new data and new analytic techniques will be addressed during the 
1990 PSDDA Annual Review Meeting . 
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The first six chemicals of concern listed below will be modified. Tlle seventh 
is considered, but not proposed for change; and tbe eighth and ninth 
subparagraphs deal with chemicals that will be treated as other Lhan general 
chemi cals of concern . 

(1) Nickel was not used in the calculation of reliabilities o SL'5 
and ML I s in report i, because nickel occurs above the SL even in n: f i:i nmee 
areas for which no biological effects have been observed. This 01..l·111 renc~ 
suggests that it is primarily (although possibly not always) a 
naturally-occurring mineral which is not well correlated with obsei"Ved 
biological effects. This is not to say that nickel is no t potentially a toxic 
substance in Puget Sound , howe,.·er. 

In the PSDDA list of chemicals of concern (June 1988 EPTA, pages 11-207 and 
11-209) another compound, pentachlorophenol (PCP)~ was also based on a 
preliminary AET. (A preliminary AET is assigned to a chemical for which no 
stations exist io the Databaae that show biological effects wtth a chemical 
concentration higher than the AET.) PCP was not assigned an ML, and the f.I. 
was set equal to the preliminary AET. 

The PSDDA agencies will treat nickel lo the same fishion! remove the lUrrent 
ML of 120 parts per million (ppm) dry weight basis- /, and set the SL \:qn;;J to 
the highest AET from the ~988 data base (a total acid digesl value oi 
140 ppm). The result of this change would be that, though nickel could 
activate PSDDA biological testing requirements (and any toxic effects would he 
discovered in the biological testing), it would only do so when it was present 
a t levels higher than background levels in Puget Sound. Also , lacking an ML. 
nickel would not be considered in the tier 2 decision path leading t t Lhe 
dredger option for special biological testing of sediments (see figure A. l, 
MPR exhibit A). The sediment bioaccwnulation trigger value for nickel would 
be changed from 43 to 1,022 ppm in accordance with the equation given ln EPTA 
(1988) on page II-73 for a compound with only an SL. 

(2) The second modification is pentachlorophenol, mentioned above, 
for which a defined highest AET is available in the expanded Puget Sound 
Database. The SL would drop from 140 parts per billion (ppb) (dry weight 
basis) to 69 ppb, and the ML would be 690 ppb. For comparison, the mean 
reference area concentration is 33 ppb. This change would result in a 
requirement for biological testing of dredged material when l evels of PCP 
exceed the new SL, and consideration of this chemical in tier 2 decis ions 
leading to the dredger option for special biological tes t ing . It woul~ ,1t~o 
result in a lower (504 versus 1,022 ppb) sediment chemistry trigger value toe 
bioaccumulation. For more infonnation on PCP, see pa~agra.ph (7), below. 

1/ Throughout chapter 5, the convention is adopted that sediment solids {dry 
weight basis) and tissue solids (wet weight basis) are reported as parts l' r 
million (ppm), equivalent to mg/Kg, and parts per billion (ppb), equivalent Lu 
ug/Kg. For water, lhese are given on a volume basis (e.g., mg/Lare ppb). 
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{3) The third SL modification is di-n::0cty.l phlhalate, in which case 
L11e highest AET has gone down from 69,000 ppb to 6,200. Phthalates are not 
used to "fail" dredged material (see EPTA (1988 ) , page ll-209, note c) , 
theref ore this change should no r affect volumes of dredged material that would 
be found suitable for disposal at PSDDA sites. There is no bioaccumulation 
trigger value for di-n-octyl phthalate. 

(4) The fourth modification is antimony. for which the lowest AET in 
the 1988 Puget Soillld Database is 150 ppm (dry weight bas1a ), and the highest 
A~T is 200 ppm. This compares with the former highest AET of 26 ppm, which 
cesulted in the current PSDDA l'IL of 26 ppm , and an SL of 2.6 ppm. The PSDDA 
SL for an t..imony is below the mean r efer ence area value of 0.38 ppm. Report i 
recommends that PSDDA update t he antimony SL and ML to the 1988 values. The 
PSDDA agencies have decided to change the SL and ML to 20 and 200 ppm, 
respectively, at this time to avoid possible conflic ts with other Puget Sound 
programs. The change woul d also adjust the bioaccumulation trigger value for 
antimony from 19 to 126 ppm. (The derivation of this value follows the 
formula given in footnote .a of table II.6-2 on page 11-73 of EPTA (1988).) 

(5) The fifth modiflcation is silver , for which the highest AET has 
rhanged from 5 . 2 to 6.1 ppm in the 1988 Database. For similar reasons to 
Lhose given for antimony, the ML will change to 6.1, but the SL will remain at 
1.2 ppm because this ts the mean reference area value, and there is no 
defined lowest AET in the 1988 data base . This change would adjust the 
b ioaceumu1ation trigger ~alue from 4 to 4 . 6 ppm. 

(6 ) Argnic will also be updated for reasons of programmatic 
consistency. The current arsenic SL and ML are 70 and 700 ppm, respectively. 
HowE.ver, lhe new lowest AET is 57 ppm. This violates the rule that the SL 
should be less than the lowest AET. The SL only would be changed (to 57 ppm) 
t,ecause the highest AET has not changed. Io comparison 1 the mean arsenic 
concentration in Puget Sound reference areas is 7.2 ppm. The guideline value 
for bioaccumulatlon would change from 511 to 393.1 ppm (see table A.8 in 
\!Xhibit A). 

(7) The sixth chemical considered is l,2.4-trichloroelhene (also 
ralJen tricnlo roetbylene). The ML for this chemical was based on the 
equilibd um partitioning approach (PSDDA. 1986 . Development of Sediment 
~aJili Value~ tor Puget Sound. Volume 1, Prepared by Tetra Tech1 Inc. and 
Resource Planning Associates for PSDDA and the Puget Sound Estuary Program). 
This publ ication states (p . 34): 

''The sediment-water equi libriwn partitioning approach • . • involves 
plausi ble assumptions for estimating interstitial water concentrations 
of hydrophobic pollutants based on sedimentary concentrations . The 
toxicological assumptions req~ire validation by comparison of 
(:a lculaled sediment quality values to observed site-specific 
biological effects.'' 
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The question cons idered by PSDDA was whether the information in Report ii, 
above provides better toxicological :Information than presently ava i la!-1 I e i 11 

the p rogram relating to sit e-specific environmental effects. Report 1i stateR 
(on page 159): 

"Although toxicity information for trichloroethene was found I or on 1 v 
f reshwater organisms, it is interesting t o note tbal a conce11trat11m 
of 1 ug/L trichloroethene resulted in reduced growth in black mollies 
(Poecilia sphenops)(Loekle et al., 1983). At t his concentration ana ~ 
calculated Koc of 2.49 , a sediment concentration of only 2 'i 11g/Kg 
(ppb) could produce an aqueous conyentration of 1 ug/L .... A 
sedimeo~ concentration of 2.5 ug/L / is well below the PSDDA screening 
limit sZ/ for trichloraethene (160 to 1 ,600 ppm). Any marine species 
which is sensitive to trichlaroethene at a concentrat ion of 1 ug/L nr 
lower may not be protected by the PSDD..A screening limitE;." 

1 /This should be 2.5 ug/Kg (ppb) 
2/The values cited are the SL and ML. 

The i nformation presented relates ta a norunarine and nonlndigenous spe1• ies 1nd 
is o lder than the 1986 marine acute cri terion of 200 ppb, which was the h'lsis 
for the PSDDA ML. Ecology 'B report on Contaminated S~diment Ccit~i~ 
discloses that trichlo:roe.:hene is rare in PuS"E!t Sound sedimentt>, 8n(i assP.sst~ 
che calculated results of art.ifically excluding it from sed1me11l quality 
values in the P-uget Sound Database. Removing trichl oroethene resulted in no 
change in the reliability of the sediment quality values as a who]e. r,, nllwr 
words , the data currently in the Database on t richloroethene do not con tr ib11t• 
ta the identification of biologically impacted stations. Accordingly, the 
PSDDA agencies have decided not to modify the trichloroethene SL or ML at this 
time . 

( 8 ) The PSDDA agencies bave decided to add lilltyl_tin_s to the PSDDA 
list of chemicals of concern for special "limited'' areas , and to ident 1 fy an 
interim SL and bioaccumulation trigger value. Tributyltin (TBT) is the mosl 
toxic of the butyltins. Butyltins' source in the marine environment is 
largely from use as antifouling agents in marine paints. TBT is also used tn 
a lesser degree in certain industrial processes as a slimicide and 
plasticizer. TBT's dist ribution in Puget Sound is not well known. 
Tetrabutyltin, TBT, di-, and monobutyltins may be present in Puget SaJnd 
sediments at levels of potential ecological concern. However, TBT is lllo11~111 

to be present at significant levels primarily io inter- and subtidal areas aw1 
channels in urban bays and to a lesser extent in nonurban bays near mari11~1-
and shipyards where boat painting or other maintenance is performed 

PSDDA guidelines provide for designating a ''chemical of conLen1 in li111i t ed 
areas." Chemicals of concern for limited areas are described in EPTA (1988) 
( page 11-85). and presently include guaiacols, chlorinated guaiacals , and 
chromium. These compounds have no SL or ML values because of limited 
information. Testing for these compounds is only required if regulatory 
agencies determine there is a reason to believe that a prospective dr~dgrng 
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area ha::: a likelihood of their presence in signifi.cant concentrations. PSDDA 
a_gencies bave adopted the butyltins as chemicals of concern in limited areas 
such as in lhe vicinity of active vessel maintena.uce. For tbe most toxic 
form, TBT, l'SDDA agencies havf' adopted an interim SL based on equilibrium 
par t loning, which is desc r ibed in the follow ing paragraphs. TBT data derived 
from PSDDA testing will be reviewed at least every 2 years i n view of the 
source control and tbe potential for in-place degradation i nto less toxic 
forms. As with any of the PSDDA chemicals of concern, lBT could later be 
dropped i E evidence shows t his to be warranted . 

New information was gained ducing Phase II. EPTA (1988), pages II-85 to 
iJ-87, discusses what was known of TBT during Phase I. During Phase II. PSDDA 
produced three reports ano evaluated another. 

Report iii . Varanasi, U. et al., 1988. Analysis of Butyltins in Pµget 
SID,md Sediments-Initial Survey. (Report prepared by ~ational Marine 
Fisheries Service f or PSDDA.) 

This report describes chemistry results from limited sampling areas in 
Puget Sounrl and Lake Washington . The areas sampled were suspected of 
having high 'I'BT levels, including navigation channels near marinas and 
s ha llow intertidal zones a djacent to boat maintenance facilities. TBT was 
found in shallow areas within and near marinas, and some elevated levels 
of the chemical occurred in areas with evidence of boat maintenance 
activity . 

In EPWG's discussions of the report, it was stated that the techniques for 
c1uantitative analysis of TBT appear to be adequate for water, sediment, and 
tissues, and are within the reach of commercial analytic laboratories' 
instrumentation. The chemical assay technique cited in the report and the 
PSDDA baseline study is the specified preferred met hod for l.lSDDA. Analytic 
per-sample sediments testing costs for TBT are approximately $200-300 
fodw"ling laboratory quality control costs, based on current experience. This 
represents a potential cost increase of 5 to 10 percent for those samples in 
which TBT testing is required. 

ReporL tv. Cardwell. R. 1989. Aquatic Ecolo&ical and Human Health Risk 
Ass~$filllent of Tributyl tin in Puget Sound and Lake Washington Sediments. 
Report prepared by Eovirosphere for the Corps. 

This reporl Lnterprets the data found in the above report using 
equilibrium partitioning and a number of other evaluative techiques. 
Recommendations in this report are: 

• PSDDA s hould adopt TBT as a chemical of concern in limited areas for a 
limited period of time. Laws and current practices are beginning to limit 
use oE TBT paints in the marine environment. Substantial degradation of 
in-place 'rBT to less toxic species of butyltins or to inorganic Ho should 
occur wilh time. TBT should be periodically reevaluated to see if it is 
ne~essary to continue special testing. 
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• For routine monitoring , a 48-hour sediment test using Pacific oyster 
larvae or a 96-hou.r test u.sing a mys id would be suitable, based 0 11 these
animals' high sensitivities to TBT. 

EPWG considered that TBT and other butyltins would probabl y co- occur wlth 
other PSDDA chemicals of concern in paints, copper, cadmium , ~inc~ and orgari 
chemicals. When such covariance occurs, the environmental protec tivlty r,f 
current evaluation guidelines should be relatively good . However, t hete is 
very little information in t he Puget Sound Database from marina or ~oat 
maintenance areas. Current PSDDA tests include the recommenrled tEst speci~s , 
a sediment test using larvae of the Pacific oyster. (The echinoderm larval 
sediment bioassay, alternative t:o tl1e oyster larvae sediment test, is also 
expected to be sensitive to TBT.) 

EPWG undertook the following steps arriving at an interim SL and 
bioaccumulation trigger for TBT. 

• Step l. Environmental levels wece examined at additional sites ,u:'.O•md 
Puget Sound, 

New information also came from the following reports: 

Report v. Puget Sound Dredged Disposal Analysis. 1988 (December). 
Baseline Survey of Phase I Disposal Sites Report. Report pre pa '"ed by PT! 
Environmental Services for Washington Department of Ecology. 

Report vi. Crecelius, E.A., D. Woodr uff, and f-1. Myers. 1989. 
Reconnaissance Survey of Sediment Quality, Contaminants in Fish Ti.5Jtu.JL. 
~nd Prevalence of Fish Disease in Non-Urban Areas of Puget Sound. Puget 
Sound Notes, Spring, 1989. 

As shown in the following table, TBT was found in four non-u.rban bays to r l'lflR•:! 

from Oto 37 ppb dry weight, while urban bays and PSDDA baseline st~d ies of 
disposal sites tested showed 1-400 ppb. 

In addition, Report vii, below, indicates that the Port Townsend and Cap SantP 
marinas have elevated TBT levels (92-872 ppb at Cap Sante), whereas ou ls1 d~ 
the marinas, levels were generally below 30-40 ppb. 

Report vii. Crecelius, E.A., T. J. Fortman, S.L. Kiesse~, C.W. Ap ts. an , 
O,A. Cotter. Survey of Contaminants in two Puget Sound Mari™. Rep~rt 
prepared by Battelle for EPA Reg1on X. 
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TABLE 5 . 2 

SEDIMENT CONCENTRATIONS OF TR1BUTYLT1N IN PUG T SOUND. 

~it 

Commencement Bay 
Port Gardner 
Elliott Bay 
U•e Inlet 
Lig Harbor 
Pnr Angeles Kbr 
) k Harbor 

TBT (ppb, 
dry wt, as 
Sn) 

1.2-
L. -3.3 
3.5-400 
3-lO 
17-3/ 
2.5-2 
0-10 

l/ Most were 4 ppb . 

No toxic"ty: -
Tox ·city: ... 

1 I amphipod -
amphi pod -

2/ amph'pod - muE;se 
amphipod -
amphjpod 
amph1pod 
amphipod -

2/ Approximate ly seven stations >100 ppb. 

ource 

Report V 

" 
+ J./ 

Report iv 
fl .. 
" 

/ Thes~ mussel larvae data were reinterpreted from the PSDDA Phase I Baseline 
sLud1es 1 ltbou h by the lhen-current standards they were considered to have 
tailed p rfarmance limi s. (For information on new standards for performance 
o h la val sediment test, se section 5 . 3 of this document.) With that 
quali i~ t'on, he highest TBT sample with correspond'ng toxicity data at 180 
ppb is a non-hit, but lowe level values at 45 and 96 ppb are toxicity hits. 
Th se d,-i a are consisten with the statement in Report iv that bivalve larvae 
are ho gh o e more sensitive than crustaceans. 

• Step 2. Professional judgment decisions being ueed in dredged material 
evaluat1on in other areas of the country were reviewed. 

lrofeas1 na1 judgmen calls for initiating biological testing generally occur 
L• twee11 0 ppb and 100 ppb (Sandy Lemlich, San Francisco District, Corps, 
person~l commun 'cation). 

• !Hep J. An equil ibriurn partitioning equa ion normalized to total 
or nic ca r on (TOC) was used to calculate interstitial water 

on ent r tions of TBT relat've to sediment-bound TBT. Interstitial water 
cone ntral1on values were lheo compared to the EPA acute and chronic 
arlvlsory v lues for water to suggest an interim SL. 

Th e'lui libriwn parti ioning technique and assumpt"ons used for its 
.~ppli,., 1011 ace described in Report iv, above. 

11 re · sonab le values ai:-e assumed for the equilibrium partitioning coefficient, 
K . . and for total organic carbon content, equilibrium pai:-titioning indicates 
Lbat Im I k sediment concentrations of TBT should be less than 40 ppb to tay 
below rlissolved concentration of 0.531 ppb (ug/L). This value is the acute 
E.PA wa r quality advisory value which would protect 951 of species 
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Based on this information. a value of 30 ppb will be used as the interim SL 
for TBT. Thus, in limited areas of concern, where TBT is found to be greatPr 
than 30 ppb, biological testing would be required . There are no '1F.1ta that 
presently suggest an ML for TBT or an SL for other butyltins. Also, applyhp; 
tbe ''SL only" rule for human health described in EPTA (1988) , p. Il- /i )\ thP 
associated bioaccumulation trigger for TBT would be 7.3 * 30 = 21Q ppb TherP. 
is, at present, no information available to provide an jnterpretive gHl~eljnc 
(health index) in PSDDA for human health effects. Bioaccumulatioo values will 
be interpreted using best professional judgment and current informatiou (for 
examples of suc h interpretations, see EPTA (1988)). 

(9) Compounds specifj c to disctiaries from kraft paper miJl.a.;__ 
~achlorophenol {PCP). tetrachlorophenol, polychlorinated_qiP.enzodi~xip_s 
(PCDD) and polychlorinated dibenzofurans {PCDF's). 

The PSDDA evaluation procedures are revised to address compounds in areas 
which the State of Washington is designating (or will designate) as Clt!,rn 
Water Act 304(1) listed pulp and paper mills. This section of the Acl deals 
with discharges of toxicants and the description of the waterbodies affected 
by the discharge. There are two presently considered for listing in Pu?,Pl 
Sound , the Simpson plant which discharges into Con:mencement Bay and thr> 
Weyerheueser plant i.n Everett , which discharges into the Snohomish Ri r 'T'h, 
fo llowing sub paragraphs deal with the individual compounds or class<>s nf 
compounds. 

Chlorinated Phenols. ru is already listed as a routine chemical of concern 
for dredged material testing under PSDDA, and has been reconsidered h, U 6ht 

of the expanded Puget Sound Database (as discussed in paragraph 5.2 of Dcafl 
Phase II MPR). Although field information on PCP in Puget Sound is limited, 
the proposed Phase II establishment of an ML, reduction of the SL and 
bioaccumulation testing trigger together provide a means for addressillg the 
environmen t al and human health risks of this chemical of concern. 
Accordingly, no fur t her change is proposed. 

Tu..trachlorophenol is a suspected pulp mill effluent discharge chemical which 
has been found to co-occur with FCP and is a potential precursor chemical to 
PCDF's and PCDD's. The latter two classes of compounds are of concern beca1.1s'" 
they are list ed as human teratogens and carcinogens. (As desc r ibed b~low, 
PCDF's and PCDD ' s are proposed to be addressed by PSDDA. ) Since 
tetrachlorophenol has not been listed as a chemical of concern in any 1F th!? 
compendia of se~i.ment chemicals for Puget Sound. and since the PSDDA 
evaluation procedures are directly addressing the co-occurring chemicals PCP. 
PCDD's and PCDF with the proposed revisions. there appears to be no reason I J 

add tetrach l oropbeno] to the list of chemicals of concern 

Polycblorillated Dibenzodioxios and Polychlortoated Dibenzofu.rans . £CDD's and 
fe.~ meet several of the PSDDA requirements for listing as chemi.cals of 
concern in dredged material. They are documented t o be highly toxic, aLe 
persistent in the environment, may bioaccumulate in animal tissues, and a,e 
listed as human teratogens and carcinogens. EPTA (1988, p. 11-87) outlioPd 
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Lhe reasons for not including these compounds at that time on the list of 
general c hemicals of concern, although nonchlor inated Eu.rans were included in 
the lhl of chemicals of concern. At the time, analyses for PCDD's and PCDF's 
in Pugel Sound did no t i ndicate their presence in several sediments otherwise 
rontaminated with high levels of PAB'a and heavy metals, The concern for 
toxicity was addressed i n par t by the demonstrated sensitivity of the PSDDA 
sediment quality values (SL and ML). Tha t is, there are very few toxic 
stations i n all of Puget Sound that are not correctly identified by the 
disposal guidelines for chemicals of concern (see E.PTA, 1988, section 
lJ-7.2 . 3 . 3 ). This, combined with the apparent absence of these chemicals , 
high tesling costs and uncer tain analytical me thods, led to the dec ision in 
Phase I not to include Penn• ~ and PCDF's on the list of chemicals of concern. 

EPlA (1'188) acknowledged that human health concerns for these chemicals are 
noL f11lly addressed by the toxicity data. Recent data from kraft paper mills 
operating in Puget Sound indicate that .PCDF's and PCDD's are measurable in 
fish tissues col lected near the points of discharge. It is possible that 
sediment~ in these same locations may also contain measurable levels of these 
chemicals, although no sediment data were currently available from near the 
discharge points. 

New informa tion from EPA's (1989) National Bioaccumulation Study indicates 
concentrations of dioxin at or below 10 ppt in fish tissues near pulp mills in 
Puget Souud. There are numerous congeners of PCDD's and PCDF's with a wide 
range of toxjci ties. The toxicity equivalent concentration (TEC) is the usual 
means of expressing the realized toxicity. TEC sums the toxicity of the maoy 
congeners to equivalents of the most toxic congeners, 
2,3 ,7,8-tetrachlorodibenzo-para-dioxin. TEC values from 7-1,000 ppt have been 
used as advisory levels. The revisions to the PSDDA evaluation procedures 
deal with potenlial human health concerns near the discharges by examining the 
bioaLcur11ulalion o t the compounds into Macoma c lams after their exposure to 
sed~~nt. Should high levels {e. g . , levels approaching the advisory level for 
pregnanl women of 25 ppt) of. the compounds be observed, it would be 
~ppropdate to consider human health effects of the material. 

It is i mpor t~t to note that regulatory agencies are actively working to 
cont r ol and eliminate the discharge of these chlorinated compounds into Puget 
Sound and other Washington waters. Ecology and EPA are reviewing information 
Lo determine whether these compounds are present in the sediments and, if they 
are. to veri f y roncentratioos and distribution near known discharges from 
kraft pulp and paper plants. 

Due to the lack of information on sediment levels of the compounds, it is not 
proposed Lo add them to the general list of chemicals of concern nor to the 
list of c hemicals of concern for limited areas at this time. Both 
designations of chemicals of concern .imply measurement of sediment levels, of 
which measurements are still exceedingly expensive and difficult; moreover, 
ther-e is limited national laboratory capacity available for analyses. Also, 
the po Len Lia L for sediment concentrations of PCDF 's and PCDD I s to result in 
tissue concentrations of marine organisms is being intensively studied by the 
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Corps and EPA, but resul ts are no t yet available t o assist in interpretation 
of sediment data. The PSDDA annual review process provides the a ppropriate 
avenue for dealing with the new information resulting from these ongoing 
studies. 

Pending definitive sediment data and definition of poten tial bioaccwn11 I.at ion 
relationships, it is proposed that dredging projects proposed for areas 11 111 
the near vicinity" of a Clean Water Act 304(] )-listed kraft pulp mil 1 
discharge will be required to conduct a 30-day bioaccumulation test u~ing thP. 
Macoma bivalve, with tissue analysis for PCDF's and PCDD's . The detinltitm 11t 
"in the near vicinity of a discharge" will be detennined on a case-by-case 
basis by consensus of the PSDDL regulatory agencies a f ter review or 
information on effluents , tidal currents and distribution of other compounds 
which move in the particulate phase (as would PCDF's and PCDD's). 

Bioaccumulation testing of sediments where PCDF's and PCDD's are found or 
suspected in sediments provides direct evidence of potential tissue 
concen trations that could result from sediment and water exposure to tltese 
compounds. Chemistry data on tissues will be reviewed to determine 
suitability of the sediments for uncoufined. open-water disposal. Information 
is emerging rapidly on bu.man health risk levels for seafood tissue 
concen trations of these compounds. Tissue concentrations will be asse~srd 
using the best available information, including the. risk analysJ.s <1pJ,, 0a~ Ii 
used with the PSDDA chemicals of concern and, once available, the prP.d ic I i ~·e 
model for bioaccumulation of PCDD's and PCDF's currently being prepared by a 
joint Corps-EPA study (Dr. Victor McFarland, Corps' Waterways Experiment 
Station , personal communication). This model resembles that used £01 PCB '6 
(see paragraph (9 ) below) . 

The use of M~ bivalves in b ioaccumulation testing offec-a two important 
advantages relative to other test species. First , this animal feeds in dlrecl 
contact with the sediment, allowing a more di rect exposure to sedimenl 
chemicals than either a mobile species or a sessile, filter-feeding organism. 
Second, unlike fish, bivalves have low ability to metabolize chemicals of 
concern, which facilitates direct detection of significant chemical levels in 
their tissues. Although there is no definitive study that relates bivalve 
bioaccwnulation to fish bioaccumulation, these features of Macoma indicate it 
is an adequate surrogate for potential fish bioaccumulation. 

( 10) f.Ql.v~l.Q..dnated Bipheny ls {FCB) lli®c!;Wll.\.llati.o.n__ Trigg_er Val•)• • 
The PSDDA evaluation procedures address human beatb risk by requirinK Lhat 

bioaccumulation t esting be conducted when a specified concentration ("trigb,:,. 
level" ) is exceeded in the sediment for any of the human health chemjcals of 
concern identified in EPTA ( 1988 ). The tissue concentrations resulting fro,., 
the bioaccumulat ion test ing are interpreted using guidelines developed Ly 
application of standard EPA risk assessment procedures . Using these 
procedures and the resulting tissue guideline, the excess human health risk 
from PCB's in sediments deposited at PSDDA sites will not exceed a level "f 
10-5 (1 in 100,000). This level of risk is considered acceptable and doea no~ 
merit revision. However , in light of recent information about the potential 
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b1oavailab i l i ty of organic r.:hemicals in sediments, t he t rigger level for PCB's 
has been r econsider ed to r eflec t the organic carbon content of the sediment, 
which is very importan t to the bioavailability of PCB'& , 

The r i s k analysis procedures us ed in PSDDA are detailed in EPTA (1988) section 
11-8 .4. The hwnan heal t h risk analysis conc lusions for PSDDA sites are neces
saril y different from those derived from other programs \such as Commencement 
Bay t, uperEund ) dealing with shallow, nearshore e nvironments. ln shallower 
a reas, [ish are more abundant and more availabl e for harvest. Different 
exposure r outes occur in deep- wat er sites . PSDDA s ites were also selec ted to 
avoid fis hery areas and high r oncentrati ons of bot t omf1sh and shellfish. The 
PSDDA risk analysis utilized available data regarding s horeline human 
consumpt ion ra t es fo r boLtomt ish and the potential home-range of flatfish 
populalions. Conservat ive asswnptions were made t o addreas the potential 
l>ioava i labi lity of sediment PCB's at PSDDA sites . To add a margin of safety, 
Lhe al l owable chemical concentration resulting from the risk analysis was 
lurlher reduced by about one third in defining the PSDDA tissue guideline. 

The PSDDA agenc ies have concluded , based on the following calculations, that 
Lhe cur rent PCB tissue guideline of 1,790 ppb (dry weight basis) provided in 
the PSDDA evaluation procedures are protective of human health, Howevert as 
showo below, the trigger value is now normalized to total organic carbon (TOC). 

The me t hod used to derive the TOC-normalized bioaccumulation testing trigger 
level for t.otal PCB' s is provided in the following citation. 

Repor l viii. U.S . Army Corps of Engineers , Waterways Experiment Station. 
1987 (March ) . Environmental Effects of Dredging, Technical Notes. 
Simplif igd Approach for Evaluating Bioavailability of Neutral Organic 
Chemi cals in Sedimegt . Publication EEDP-01-8. Vicksburg, MS. 

The method calculates a steady-state and worst-case "whole body" 
bloaccumul a tion potential (WBP) relating the tissue guideline (which is based 
on tis sue lipi d content) to the concentration of PCB's in sediment; it then 
tlerives a trigger level for PCB's in sediment. 

WBP = 1. 72 * (Cs/fOC) * fL 

Where: 
Cs= s ediment chemical concentration (dry weight) 
tor.= decimal fraction total organic carbon content of sediments (dry 

weigh t ) 
f L = decimal fraction lipid content of animal tissue (dry weight) 

C'.'s will va L·y by sediment as will organic carbon content of the sediment. The 
tissue guide l i ne derived from the previous risk analysis was 2 ppm wet weight 
including the safety factor described in EPTA (1988, section II-8 . 4). 
Although fL will vary by animal and tissue. a conservatively high value of 3't 
lipids was assumed based on Commencement Bay RI/FS data indicating flatfish 
muscl e tissues range from 2.1% to 3.1%~ 
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Rearranging this equation. 

Cs/fOC = WBP/(1, 72 * fL) 

The left-hand tennis now the trigger value on an organic ca1bon and dry 
weight basis. 

Using a WBP of 2 ppm wet weight and an ft of 31. the following trigg~r lP.vet 
is obtained: 

Cs/fOC = 2 ppm /(1.72 * .03) = 38.76 ppm 

Rowiding down (to add protectiveness), the bioaccumulalion tr igger is 38 ppm 
total PCB's on a carbon-normalized basis. This calculated trigger value is 
equivalent to the former trigger value of 1,790 ppb (dry) at about 70% soli•ls 
and 3% carbon , both reasonable values for Puget Sound dredged material 

Material disposed on the PSDDA sites will be reviewed for Loxic1ty d111 ing 
environmental monitoring, and bioaccumulation testing will he performed as 
indicated in 7.3.2.c of this report. 

5.3. Clarification of bioassay testing proce!duree, performanc.e stanJa.:, 
and i nterpretive guideline& for: larval solid phase (bivalve i>t 
echinode.n1) test, the 10-<lay juvenile infauna] species solid phase 
acute lethal bioa.ssay (Beootbes ~tA) test, Microtox~ and 
the statistical interpretation of tests, 

Several of the PSDDA bioassays are considered below based on the experiences 
gained since June 1988 with application to approximately six projects, EPWG 
discussions, and public input. The tests include bivalve (e.g., oyster) or 
echinoderm larvae as test organisms. the juvenile iofaunal bioassay 1 and lhe 
Microtox bioassay. 

a . li~Attay Decisionmakina Flow Chart. A flow chart clarifying and 
summarizing the PSDDA guidelines is displayed below. This chart and some of 
tbe terms (e.g., 404. 40l tests) are fully explained in exhibit A of this 
document, but it is reproduced now for reference in the following dii::c:u,;~ ;011 
of biological tests. 

b. Bivalve and Echinadenn Larvae Solid Phase Biousror. The June l98~ 
PSDDA procedures allow use of either oyster, mussel, or echinoderm la:·vae 
(EPTA (1988), pp. II-69, 70 and 11-62). The PSDDA agencies have expended 
considerable effort since lhen to solve some problems which were noted nurini 
application to proposed dredging projects. These problems are ch~rattPrLZ~ I 
by low survivorship even in t~e seawater control due to bad spawning ~uccess, 
and in the reference sediment bioassays due to physical entrainment of larv~~ 
in exposures to fine-grained sediments, causing mortality not related ~ 
c hemicals in the sediment. 
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TABLE Co.,ttol Limi1s. Amphipi,d and Juvenile lflfaunal Specie• mortality 5 0% absolute. LarYal Sedlm,,;nt 

Tes I T tinid mortality plus abf'lotmahty in Seawater Conlfo must be .:550% of T initl•I Seawater Control. 

TABLE 2 Reference limll11, Fot i!I Teals.,::;'20 Over Control. In the Cn of th Amphipod, >20% may be Accepted 
by the PSDDA Agencies on a CHo--bv-CaH BHi~ for Sed' enls witti High Fines. 

QU/1,LITY COl'lmoL CHECKS 

INTERPRETI VE CHECKS 

SINGLE HIT 

rwo HIT 

f...-
lt. P,o,ll,-1 

a1o.e ... ~. IND•• , ,, 
-• QC Llf!>lk• E•c-dad? 

(S.., T.o.t,lso I M>d 21 

for Each 
r .. ,s"°""""'· 

w • i Of "104"• B....«uop 
St.or. Sign,!. o..,.., Rel.'.? 

M/1,TERIAL IS SUITABU; 

l'Ofl UtfCOfff'!NW 

OPEH-WATEfl DISPOS,lL 

DAl.11\FROfol 
fHAT 8~SAY All'E 

HOT ,'CCFPTAN f FOIi 

OECIS A1<.JNG 
(Hell• :ti 

THAT BIOASSAY 16 

A NON-HIT, AND IS HOT 
COtlSOERE:D FIJPTHER. 

MATERIAL IS UNSullABLE 
FOR IJHCONFIHED 

Of'£H-W.-.TER OISPOSAL 

MATERIAL IS UHSUTABL£ 
FOR UNCOHANED 

Of'EH-W,;J£11 DISPOSAL 

NOTE 1 Al thi Step in the Flow Chlirt, the 404 Bioasuvc are Amphipod and Juvenile Infauna! Specie•; lhe 
401 Bioassays include Those Teats Plu• the Sediment Larval Bloasuy. The 404 Water Column Blvalve 

larvsl Bioassay Is Nol in Thili Flow Chart [Micro\olt, a 401 Teat, Enters in a Laler Step (two Hit)]. 

NOTE 2 If any BioasHy Fails QC Limit•, it GeneraHy Must be Rerun, Onlen the PSDDA Agencies Decide lo 

Interpret Suitability Based on Reirur,lning Teat Results. 

NOTE 3 Generally a Single-tailed Student's T comparison of Mean T■at Sed. ,_ponse ve1su& Mean Reference 
Sed. response (Ho: they are equal), alpha level of 5.05 

NOTE .4 This decision block refers to Nondlapersive Sites (Commencement Bay, Port Gardner, Elliott Bay, 
Anderson -Ketron la. and BeHinotiam Bay). For Oisper•J~e Sites (Port Angeles, Port Townsend and 
Rosario Str•its),The Single Hit rule Is >10% over Reference and Slatlalfeally Significant for lhe Amphipod 
and Juvenile Infauna! Species Teat, and >15% over Reterance and Statistically Significant for the
Sediment La,val Test. 

NOTE S(This applies lo Noncfispersive Site, and the Two Hi1 case).Mic,01011 is an additional 401 Test that Must 

be Considered al Tm Point. Mlcrotoi Reaults of the Test Sediments Mu•t be Statistlcally Signtticanl hom 
Reference Results ar,d >20% Below Control Reaponse to Count n a Htt 

Figure 5.1 Summary of Biological Testing Requirements. 



The Pacific oyster and the blue mussel are spring and sun:mer spawnets, bul niay 
be induced to spawn out of season. During 1988 , there was considerable 
unexplained difficulty in getting adequate survivorship of fertilized e~~s fo1· 
testing using the oyster. The mussel and Lhe echinoderm larvae were 
substituted with some success. 

Poor survivorship in ref~rence area sedimenl tests suggeste~ thP. phyRi<al 
effec ts were problematic. Reference sediments are taken from areas ol PttgP.t 

Sound thought to be free of pollution sources and having sediment chemical 
concentrations at or below the SL values for chemicals of concen1 Th• V am 
used to c l osely match grain size with dredged material in order Lo separate 
biological responses to chemicalt. from responses to physical factors (t-,! JA 
(1988) II-6.2 and table 6.1). Several of these bioassay species are thought 
to be sensitive to fine-grained sediments. 

As described below, the concept of a "sediment control" is not meaningful whE-n 
applied to a planktonic larval stage. For PSDDA larv~l ~erliment tests, 
therefore, only a seawater control will be run. (This is a c-bau~e fron, 
previous requirements.) 

Information has been compiled by the PSODA agencies on reference areas (sPe 
section 5 . 6) and on availability of spawnablc? adults of both tl c l,1va 1 r ,r .. l 
echinoderm larvae for use by laboratories. 'I'he PSDDA agenci~s r;oudut: t' d an 
expert workshop on the sediment larval test on June 15, 1989, and, as~ r~sult 
of this workshop, have identified appropriate exposu1.e temperatures a1 d 
species, a calendar of availability, and means of identifying anrl ind11rin~ 
s uccessful spawners at all times of the year. This in(onnal ion i-esul t 111~ fr ni 

the workshop is available for permit applicants and their contract 
laboratories from the Corps. 

Briefly . the larval sediment test consists of the following steps. 

(1) the collection or acquisition of spawnable individuals ot the 
s pecies to be used; 

(2) preparation of the individual~ to spawn; 

(3) spawning and fertilization check of the gametes; 

(~) co llec tion of seawater for use in testing; 

(5) preparation of the seawater negative control (no toxicantE add• r! ) 
and positive control series (several concentrations of a st~nrlard 
toxicant such as cadmium chloride); 

(6) preparation of the reference sediment and test sediment vessels 
by shaking 20 g of sediment in l L of seawater~ 

(7) a period for settling of the sediments to form a layer at hl' 
bottom; 
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(8 ) inocul al10n of the fertilized eggs or developing embryos foto the 
seawaler negative contr o l (the count taken at this time is called 
Tl11lt l,d) ; 

( 9) a set period for exposure of Lhe organisms, which is 48 hours for 
the bivalves and between 72 and 96 hours depending on the echinoderm 
species used; 

(JO) measuremenl of water quali ty during exposure ( temperature, 
dissolved oxygen kept above 4ppm, e t c) 

( ll) terminatfon of the test once it 1a expected that the 
Lransformation v. the embryos has occ11rred to a distinct larval 
endpoin t (the count taken of survivors and abnormals at this time is 
ca lled Tu

11
,,

1
); and 

(12) the enwneration and interpretation of the results. 

S~nMsis of changes recommended by EPWG and Sediment Larval Test Workslu2.p. 
These chan&es represent departures from, or clarifications of the EPA 
RecolJ![llende_g_____l'___r_Q to...c.Q.li requirements. These changes are presently only PSDDA 
programmatic requirements . It will be up to the Puget Sound Estuarine Program 
(PSEP) to determine whethet to adopt these changes . 

Speci~ use~ pv.11-_il9_bjJit3~ ~nd readiness to p~oduce good spawn . The problems 
with determining which species to use. when they are ripe for spawning, and 
whal crn1sti tu tes a good fertilization response were addressed in the workshop 
by developjng calendars of availability, lists of reliable sources , and 
guidelines for responsiveness. These are available on request from the PSDDA 
agencies. (Note that the Corps is a one-stop source of information for 
biological and c hemical testing.) 

~~ Qt se_pwater to be used in testing. It was recommended by the experts t hat 
seawater for test ing be less than 8 hours old at the time of inoculation 
replicates and preferably collected from deepwater or offshore water to avoid 
organic contaminants. (This is not an additional reporting requirement unde r 
PSDDA, but instead a recommendation to laboratories to improve performance .) 

t:1inimwn Number of_OJ'gWJ~.....t~t. The minimum count for larvae in the 
replicates should be 100 living larvae. All volumes counted should be 
r~ported. Pceviously, this was unstated in the PSDDA documents and the 
R~CJLllll!Lenqed Pxoto~l~. 

l'erf...ormanc~ _J_imiL&l.!Ml.elJ.M. The larval test is different from all other 
hioassays usP.d in t-esting sediment due to the potentially high ''normal " 
1T1ortal ity during the exposure process. This is because larval stages have 
higher unexplained mortalities than do juveniles or adult stages of any 
urganlsms, perhaps due to more a c tive metabolic transformations during growth. 
1n considPration of this and discussion with experts, the PSDDA agencies have 
r onr 1 uded that 50 percent mortality plus abnonnality in the seawater negative 
1• 1,nt1·ol from T, 11111 ,, 1 to Tf l,..,..

1 
should be t he absolute quality control limit; 
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however, it is anticipated that mortality of less than 30'.t should be 
achievable much of the time. Previously, the comparison for control l1mits 
has been done using the sediment (negative) control (usually clean beach r.anr\) 
Tfinal over seawater negative control Tintu

4
t, Also , 301 mortal Uy relative Ln 

TinLt ia t in the sediment control vessel and 01 abnormality were the quality 
control limits. This has not been a useful comparison and is 1J.oneceSEiiHY 
because of two changes, namely the correction for mortality to th~ sea'\ol8tf>r 

control at TClnal' and the increased settling time (both of these are 
summarized in the following paragraphs) . For PSDDA, it will noL ht oe<'essarv 
to run a sediment rtegative control, and control limits will derend tJrily 11po11 
seawater negative control. 

Time and conditions of test exposure. The larval tests were previously run <1l: 

stated temperatures and times according to the Protocols. However, the 
experts noted that the local blue mussel was being run at too high a 
temperature and that the echinoderms did better at lower temperatures for 
longer times . Accordingly, the PSDDA agencies have determined to run the 
larval sediment tests near the optimal temperature of the lar\'ae in order tu 
avoid st.ressing them. "Target" time and temperatures are: oyster ( 20°C', 
48h), blue mussel (15°C, 72h), sand dollar (12°C, 72h), and purple sea urchin 
(12°C, 72-96h). It is recommended that a duplicate, sacrificial seawater 
negative control be run, l'fhicb 16 used for measuring population devel11n111en to 
the desired larval stage (end point). Thus, the test exposure period rc111ld I." 

variable, although the PSDDA agencies anticipate that it may be p0s~ih1,, to 
achieve a standard time soon. 

Adjustments for control mortalities dunn& the testing. Partly as a resuJ 1.. of 
running the test for different times as stated above, "resetting'' e r 
normalizing mortality to the final count in the seawater negat ive control is 
required to accommodate differential mortalities arising from the differing 
times of exposure between separate runs and separate test species. !hat is, 
the seawater negative control Tfinal count will be used as the lOOt 
survivorship basis for test interpretation instead of the Tlnh lal count as was 
done previously. Normalization of control. reference and test data to Tu,..,\ 
in the seawater negative control will mitigate the problem of mortalities over 
the T Jnitlal count; the performance limit is addressed in the "501 control 
limit rule'' described above. 

Definition of "normality.'' Recognizing that vadous regional laborat,)ries 
have been using slightly differing versions of what constitutes an "abnormul " 
larva at the end of the testing pedod, PSDDA and PSEP cons-ldered the ,nnr .. 
specific definitions of nocmality presented at the Workshop: 

.Bivalve: 

• An uninterrupted shell must be formed arowid the margin; any indication 
that the shell cannot close (e.g., chips or knobs) is abnormal. A 
judgment call may have to be made about open shells or shells seen ir, 
other than side vie~. Empty shells whicb are complete count as nunnal, 
because they developed successfully to the shelled slage , no matter what 
happened thereafter. 
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• Must have a straight hinge by terminAtion of experiment. Should larvae 
not have reached Dor prodissoconch l stage by the end of the exposure 
ti.me (set by the dupl icate sacrificial control vessel) they are considered 
abnormal. 

Echinoderm: 

• Clearly invaginated, vith arms of pluteus distinet by the time that the 
duplicate sacrificial control has developed to plvt~us . 

This specification could r e•ult in 10ffle laboratori~s counting larvae as 
obnonnal when they previously 1'1ould have considered tbem normal. l'be PSDDA 
agencies will provide laboratories, on request. a aeries of photomierographs 
or drawings that illuatrate the proper interpretation. 

Adoption of o 1tandard 1ettlina time for sediments in the yeuels. Problems 
~ere noted due to fine eediments which remain in auapenaion until after t he 
inocu la t i on of the eggs/embryo■ , cauaing them to be precipitated to the bottom 
of the sediment-containing veaeela through physical entrainment or attachment 
of sediment particles to them. Tbia can result in loues to the population 
measured at Tfinal' and a conclusion that mortality ia occurring due to 
chemical to,cicity in the reference and tut sediment treatments when in feet 
the mortality is due to phyaical effects. Because of theee problema and the 
suspected influence of 1ediment "conventionah •" such •• anrnonia and sulfide, 
causing toxicity Wlrelated to the presence of chemical• of concern, the PSDDA 
agencies require a standard ~-hour aettling time for the eediment slurry in 
all s ediment vessels prior to inoculation of the fertilized eggs for all test 
species. (This vas previously unspecified in the Becomended Protocols. and 
prac ti ti oner& of the teat uaed • variety of times.) The change 1h.ould improve 
co~parability of test results and minimize problems. 

Scorine of Normal. Healthy Larv4e and Abnormoh. Previously in the PSDDA 
program , t he mortality and abnormality measures were aeparate measurements, 
interpreted separately. However . in recornition that tbe abnormality measure 
could have a large "hidden" component repreeeiited by abnormal larvae that have 
ce~sed swinlning and are in the 1ediment layer, alternative interpretations 
were suggested in the Workshop and coneidered by EPWG. lbree alternatives 
~ere con&ide~ed . (1) Count abnormal, aa animal• that are not 1oing to 
survive , so will be scored as dead. In other w0rd1, the abnormah vill be 
counted, but interpreted· •• nonliving organbma. Thu.s, tbe meaaure of eucc-.ss 
becomes "healthy living larvae in the water over tbe sediment that. have 
managed to change into the reeorni&able 1tage (D-■haped larva for bivalves, 
armed pluteua for echinodenns) and are not abnormal. 0 (2) Count abnomals in 
tt,e ■ediment layer. Abnormala are usually the only UviDa larvae found in the 
eediment layer, but counting abnonnah in the ■ediment would not be feasible. 
(3) Convert the teat into an elutriate te■t (that i1, uae a aediment extract 
only , no aediJDent in ve11el). Insufficient information ia available to 
conver t this aolid-phue test into an elutriate teat becaue intercatibration 
vould be necessary to allow uae of the result■ in the Puget Sound Database and 
assure compatibility to former testing data, A re1earch proposal baa been 
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formulated which could provide the needed intercalibration, ilnd has been 
included with other Puget Sound reaearch proposals . The FSDDA agencies 
decided to adopt the "normal and heal thy" larva concept as the sing l e ,nea,;urr 
for the sediment larval test. 

fSDDA agencies also considered "hetber there is • need to adj.ust t he tut 
interpretation for dredsed material to maintain the present degree of 
Bensitivity. The concern is that, beca\Ue currently the two ~easure, Are 
independent, a;ubtra~tin1 abnomah fr01n 1u..rv.ivore in the water column would 
significantly diminish the allowable mortality under the guideline.s. There i s 
no logical reason to increase the •ensitivity of the aediment larval t eat , 
which vas shown to be highly 1en1itive aod environmentally protective in EPA ' s 
Bioassay Intercomp,arhon and in the Sediment Quelity Values JJ,efinement. Volume 
JI; Evaluation of the PSDDA Sediment Qu.ality Ya.lues h·eport i, cited above). 
The effect on regulatory interpnt•ti.on of the new method of •eoring living 
larvae wu checked againtt ■everal dredcing proje.ct data aet,. Using both t he 
single- and multiple- bit rules and interpretins per the nondispersive gui de
line, very similar reaulta were obtained with the nev scheme of normal i zing 
the combined measure of mortality and abnonnalit7 to tbe •eawater control a t 
Ttinai· However, it was recogni~ed that bigh levels of abnormality a,socioted 
With marginal •urvivorahip could cauae a bit to be ■cored under the new 
scheme, when the material could have been a "non-hit" under the former 
interpretation . To date in the program, bish abnonnality ha, generally be~n 
found when correspondingly high mortality has occur red. 

Upon careful consideration, the PSDDA. regulatory agencies have concluded that 
is appropriate to combine the mortality and abnormality measures, and to 
maintain the present interpretive fre.mewor~ for the larval •ediment test. 
Accordingly• the nondbpenive guideline for the ndiment larval test woul d 
follow figure 5.1 &1d be: 

• reference 1ediment ~20l mortality over aeawater control et Tfin• l' and 

• 1inclc bit rul.c: teat ,ediment ~301 over reference aediment and 
statiatically significant (and >201 over seawater control; or 

• multiple hit rule: te,t aediment 1teU1tically aigniflcantly different 
from reference (and >201 over seawater control. 

For the diaperaive auideline, wbere <•• propo•ed in tbe draft Phaae I I HPRj a 
single hit aay fail a aediJDent• and• bit occur, when the teat aediaent 
r eeults are >101 over reference mortalitie, &ad atati1ticall7 diffe re"Ot a s 
well•• >201 over condrol , there ia a much lar1er potential for abno111al itier. 
to cause failure of dred1ed material by adoption of the new counting • cheme. 
Accordin1l1, the PSDDA a,eaci•• bave cb&naed t~• diaper•ive ruideline for this 
test only from 101 to 151 for the t e1t over reference limit for the a i ngl e-hit 
rule. lbe lanai teat b.a.1 • sreater inherent nobe than the othe r te1tt due 
to the large number of delicate animal•, and ao tbe miuimU111 detectable 
diffe rence h greater. The diaperdve 1uideline for all other te1t1 re.ma ins 
lOt over reference. Fi1ure 5.2 illu1t ra~es tbe larval ■ediment test. 
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FIGURE 5.2. 

londi&persive Guidel nel/; Heal thy Survivor h.ip in Sediment Larval lest 
ingle-Hi t ) 
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Seawater 
Control 

Reference Sedimen t Te t Sediment 
No>20l (Ab10lute) No>301 (Absolute) 
over Seawater Cont r ol over Reference 

1/The d ispersive guideline differs: maximum interval between refere"lce and 
test sedimen t fo r t he ed iment larval t est, the maximum interval is 151. For 
the s.mphi pod and the juveni l e inf&u:na spec i es it i, 101. 

Cl.Arif i cat ion of reportin1 reguiremcota on po■ itive control and percent 
~ The Recorqnended Protocgla require• running of a 1tandard toxicant, o 
positive control. This i1 al10 required under PSDDA, and reporting of an LC50 
1 n important crou-checlc on reapon■ ivenesa of the t.e■ t 1pecie1. The 
calculation method used'to determine tbe LC50 ■uat be 1tated in tbe laboratory 
deta sheet s. Sodium pentachlorophenol 11 a standard toxicant atated in the 
Recomcnded Protocols . However, it i1 • potential bwu.n health ri1k in 
handling and is di1couraged for rea1on1 of 1afaty. Cadmi'ln chloride or 
silver chloride are less difficult to handle and aafer and are recommended. 
Resul s a r e required to be reported in term• of the metal ion, Di2,t •• weight 
of the whole •alt. 
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Reportin& of Pore Water. It hu beeri hypothesized that the mixing of the 
original sediment pore water into the larger volume of water a ccounts for the 
majority of the toxicsnt& in solution to which the larvae are exposed during 
this test. In other words, the sediment, were thought to be an Wlimportant 
source of soluble toxicants efter 1ettling. For lhis reason, the arnow1t of 
dredged material pore water ( approxirllated by the percent water measure 
reported for each sediment as a part of the conventional tests) will be 
considered by the PSDDA agencies during annual review evaluations o[ th~ 
sediment larval bioassay. 

c. Saline Extract Microtox Teat. This test require, clarification of its 
interpretation under PSDDA in vl ... w of recent experience,. Existing PSDDA and 
Recoumended Protocols •pecificatiooQ potentully disqualifies many Puget SoWld 
reference sediment, from being uaed in this test for comparison ln regula tory 
decisionmaking. 'nle Phase I MPR (pages A-18 and A-23) states that a 
significant response for the 1aline Mierotox te1t ia a decrease in the test 
response (EC~0) of 20 percent (or 1DOre) below reference material EC~0, and 
further states that the Recounendcd Protocols' quality assurance/qUJ.llity 
control procedures apply to the Microtox test. The Recommended Protocols 
state that there must be a determination of • dgnif icant dose-responr.e 
relationship. However, man1 reference area 1ediment1 are non-toxic in the 
extraction range, and, therefor e, do not ■he~ the required signif~cant 
dose-response relationship. It is often not po1sible to make tht compariaor. 
called for by PSDDA. The proposed change follows: 

• First the dose-responsivene&s of the saline test extract and reference 
extract would be determined using the Becoamendcd Protocol1 5pecificat1on for 
linear dose-response statistical significance. If there is ru2 signifi~ant 
dose-responsiveness of the te•t 1ediment extrac t , the test result would be 
considered a "non-hit.•• (However• •bould the refe-rence and t~st sediment mean 
responses at the highest concentration of extract be atatiatically different, 
this will be reported.) 

• lf there i• a ■ignificant do1e-reapon1ive relation1hip established for 
the test sediment, five replicates of the bighut tOt')centration of the test 
sediment extract and five of the highest reference extract would be rWl. (It 
should be emphasized that tbe five replicate• may be run with the dilution 
series, resulting in addition of onl7 tlllee replicatea at the highest 
concentration to the te1tiag requirement lovever, if the additional 
replicates have to be run irt • 1cpar1te extraction aeriea, five 1hould be run 
together; becauee, owing to-'tbe tiae-critical oature of the te;t, the former 
run may not be atati1ticall7 comparable. ) ae,ulta •hould be expree1ed as 
blank-corrected percent decrea1e of lumino■ity. 

• The mean of the reference and te1t valuea ould be compared. ~nd if 
they are 1tatistically •ignif icant ·(alpha ~ 0.05), • light depru&ion of 201 
or greater below the reference re1ponse would reault in a reading of a "hit" 
for the test sediment. (Thi1 201 critical re•pon1, is the 1ame level of 
difference that was adopted in Pbaae t.) 
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d. Stru;.isti_gtl hypottu!sis testing of bioassays. Recent experiences have 
jndicate<l a need for clarification. 

ru testing dredged material as management units which are to be characterized, 
the critical comparison b0 ing made is of the mean response to lhe test 
sedJ ment from the management unit against ~he mean response to reference 
sediment . The hypothesis is --

II Mean te8t response is equal to mean reference rcoponoc. (EPTA 
(i988) indicaten an alpha level of l ess than or equal to 0.05.) 

The most app ropriate t est l s single-tailed Stude11t s T test. Testing for 
homogeneity of vaciauces will be necessary before making this comparison, 
using Cochran's C-test. If variances of either test or reference are filrr.Q, a 
Mann- Whilney nonparametric test should be used. If variances are nonzero and 
not homogeneoL1s 1 the data should be transformed (arcsine-square root is used 
tot percent mortaility da ta) and retested for homogeneity. If still 
nonhomogeneous , an approximate T test should be used. 

Multiple comparison testing (e.g., ANOVA) is not appropriate in this case 
because the management units are being individually characterized, and the 
additional variation from other units, even should they be adjacent to the one 
being tested, is not germane to the comparison. In other words, we are not 
attempting to statistically compare the between-management-unit differences . 

e. Qrganic Extract Micro tox. The organic extract Microtox test was 
reviewed by EFWG, which recommended that the saline extract should remain the 
sole PSDDA M_ic rotox test. The other PSDDA tests represent a direct exposure 
of Les t organisms primarily to soluble metal s and relatively polar organic 
toxicants dissolved in a saline medium. similar to the saline extract Microtox 
l~st. However, the organic extract Microtox test measures a different group 
of sediment-bound, organically soluble toxicants whose bioavailability to 
sediment-dwelling animals is not well understood. The PSDDA agencies do not 
have sufficient information at this time to undertake a rigorous comparison of 
the results of the organic extraction to the saline extract test or other 
PSDDA binassays . which would be highly desirable in order to evaluate these 
tesl results i n the regulatory program. 

r. ModHi~ti_on_Qf the Org~n_um__J,lsed in the InfaW1al Spedes_LSe__e__d__C_l_am_L 
BiQlll;llHiY • EPTA ( 1988) ( II-67 through II-71 , and exhibit E-11) states that the 
preferrerl species for the 10-day acute juvenile bivalve bioassay is the 
geouuck (PrulQQe g.eruu:ruu1), but that the native littleneck clam or Pacific 
oyster may a lso be used. The intent was to have a representative infaunal 
org,:1nis111 , preferably indigenous and commercially important. However, research 
and proj~c t-related experiences during Phase II and the implementation of 
Phase T surfaced problems (unexplainable mortalities in i!ll treatments, 
including control and reference sediments) with the geoduck test. Also, it 
was recognized that there is no standardized protocol for the geoduck 
bioassay. Accordingly, the the test has been removed from the required PSDDA 
regulatory bioassays. An alternate organism such as tbe native littleneck 
s eed clam could still be used. However, there is no reason to believe this 
s pecies would be free of the problems besetting the geoduck t est. 
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Although it is not an indigenous infaunal filter feeder bivalve (as is the 
geoduck) , the cultivated polychaete worm, Neanthes arenaceo.wm~, bas been 
adopted as the required PSDDA 10-day acute toxicity test. The species ltas 
been used in a regulatory program in California, and has been subject ~f 
research by the PSDDA agencies, so it is known to be a workable test . Thi~ 
or-ganism is a juvenile burrowing infauna! deposit feeder, and has been 
identified by PSDDA as a promising candidate organism to emplov in a ful:urP 
chronic sublethal test. The Corps has funded an acute lethal test 
demonstration using this organism to assure a workable protocol. 

Report vii. Johns, D.M. 1989 (July). Test demonstration of a 10-day 
fuliln..~ acute toxicity tetil.. Prepared for the Corps by PT[ Environmentnl 
Services, Inc. 

t!fil.mthu represents an infaunal niche found in Puget Sound. Moreover~ 
~~ has been used as a 10-day acute lethality bioassay in the Los Angeles 
area. (Although it is here called Neantheq arenaceodentata, the cultivated 
population of~ from Los Angeles appears to be an as-yet-unnamed new 
species based on a different number of chromosomes from the Atlanti c U.S. 
species . Virtually all of the physiological information in the Litera~ure ls 
ascribed to this Los Angeles karyotype.) 

Tbe following paragraphs briefly e\JlilJlarize the testing protocol and 
interpretation for Neanthee are~den.tAta. (Los Angeles karyotype). Lt 
should be emphasized that the protocol Is still being developed, a11d will 
doub tless be subject to change. The worms are available from Dr. Donalr J 
Reish, California State University at Long Beach, and information is ava1.Jable 
from the Corps, Seattle District. regarding their culture. 

The exposure system for Neanthes is the same as for the amphipad test, as 
detailed in report vii. It consists of a I-liter vessel with an internal 
diameter of approximately 10 cm, which will contain sediment at a depth of 
approximately 2 cm overlaid by clean seawater to a depth of approximately 
10 (additional) cm. Before adding the sedilllent to the container, ils 
interstitial water salinity is adjusted by mixing with seawater to yield a 
final salinity of between 28 and 35 parts per thousand. Gentle aeration is 
provided via a micropipette. The vessels are loosely covered to prevent 
evaporation and atmospheric contamination. The vessels ace kept in ,-.:m~la1, l 
low light in a water bath at 20 degrees C :t 1 degree C, The control sediment 
is clean sand (e.g., West Reach on Whidbey Tsland, similar lo the amph{poc 
fillepoxynius test). 

The age of the test organism should be 2-3 weeks postemergence (tlial l~, fr,,m 
the time that color in the coelom indicates the juvenile ~Orffl has b~gun to 
eat). The preferred handling treatment is to ge~tly pipette the juvenile 
worms into the test vessel; a paintbrush may also be u.sed, taking care not to 
dry the worms. Ten juveniles are placed in each vessel at the start of the 
experiment, with five replicates of each treatment. control and referenc~. 
The polychaetes are not fed thrQughout the exposure period. Static rene'°"al 
will be used, consisting of changing one-third of the supernatant seawater 
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vol~~e by ge tle decanting t the end of the fourth and sevent h days. Water 
qualit is measured d ily and should not exceed the follow ing limits: 
d · ssolved oxygen (lower than 4 mg/1), pB (between 7.9 and 8.3), salin ity 
(28-35 ppt). It i5 recommended for highly enriched ~ediments that ammonia be 
measured in the supernatan t water in two le t cediment-vessels without wonns: 
one at the start and the other at the end of the experiment, and that the 
concen ration not exce d .o ppm of amm plus annon um . 

The duration of the test is 10 days. A the e.rmination of the experiment , 
the test vesseli ' con tents re ca efully loa ed f e f ro~ the 1edilnent by 
immersing the sedimen t in -e 500 um sieve '.:..I nd ·t _n in a pan of seawater. 
The surviving organisms are countedi it may be ecessary to ex.amine the tubes 
fo survivors. The wo _ s are aggressive, and living worms should r•spond to a 
poke from a paintbrush bristle. 

Data w·11 be presented as: raw survivorship in control, reference, and test 
edimen Si statistical significance of each test mean versus the reference 

sediment mean (alpha~ 0.05); list of water quality parameters. The 
performance standards and test interpretation given in figure 5 . 1 and exhib it 
A. 

. 
S.4 Clarification of recomnended procedures and limits of detection for 

organic compounds. 

Lo~ limits of dete c tion (LOD's) are important for PSDDA data for consistency 
with associ ated programs such a, the EPA's Sediment Quality Database.l/ With 
some anal ytic techniques currently in use in the Puget Sound region, 
recommended limits of detection (LOD's) ate not routinely achievable and may 
app oac or exceed the SL's. 

The rationale for PSDDA to adopt the 986 EPA Recommended Protocols' LOD's was 
to achieve precision at the low concentrations of chemicals encountered in 
Pug~ Sound reference areas, However, the means by which the LOD's were 

1/The Recommended Protocols for Me1tutina Selected En~w™ntal Yariahl.CL 
~ (EPA, 1986) uses the term "Limit of Detection" in the manner 
used in this chapter of the MPR. At this time of writing, an update to the 
Recorm1ended Protocols is undergoing peer review, and would change the 
definition after- its adoption. In the proposed change, the term "Limit of 
Detection" would be based on the variability of the blank response in the 
analytical procedure, or upon the variability of the signal-to-background 
response when there is no detectible blank response. The proposed new term 
!<Required Quantitation Limit" approximate& vb.at ia meant by LOO in the current 
~end~d Protocgla and in PSDDA. It is the meJCimwn concentration of an 
analyte that may be reported without qualification•• an eatimated quantity. 
Tbe Requi red Qualification Limit ia based on the loweat concentration of the 
initial calibration curve, the amount of aample typically extracted and the 
final extract volume of the method being used (R. Barrick, pers comm.). 

2/ Experience indicates that less than 3.5 mm ( tarting length) worms may 
not be retained on a 500 um sieve. Either request a larger cohor t of worms, or 
use a smaller sieve, or check recovery with a known number of worms prior to 
the experiment:. 
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PHASE II MPR 
CHAN:;E PAGE 
2/2/90 

adopted , that i&, as a ranse of 'preci1ion for cl aase& of organic compounds, 
failed to acknovhdge that in aome compounds the PSEP LOD', may exceed the 
PSDDA SL. PSEP ' s LOO '& for •~ivolati le compouods ( from EPIA, J une 1988, p. 
lI-108) are: for 1ediment1 (dry wei ght ) , 1-50 ppb ; and f or tis sues (wet 
weight), 10-20 p.pb. Table 5 . 3 (below ) U lu•trates that t he EPA Con tract 
L~oratory f.rograrn (CLP) •cope of work ~e t hod1 may f ol low t his r ecofll'tlendation 
but still result in LOD ' s above the SL ' s . I t should be noted tha t this table 
was set up to illustrate known problems vi t h the cited t ecb.nique ; a& explained 
below, most other chemical· compounds measured i n PSDDA do not have such 
anal ytic problems in CLP. 

TABLE 5. 3 

SELECTED CLP LOD ' S AND MODIFIED CLP LOD 'sl/ AND PSDDA SCREENING LEVELs.21. 
Pa r ts per billion. 

Phenols 

Pen t achlorophenol 

Chlorinated Hydrocarbons 
1 ,4-di chloro-
benzene 

1 , -2-dichloro-
benzene 

1,2,4-trichloro
benzene 

Hexachlor obenzene 

Miscellaneous Extractables 
Benzyl alcohol 
Benzoic acid 
Dibenzofuran 
N-nitrosodiphenyl-

amioe 

CLP 

1600 

330 
330 

330 
330 

330 
1600 

330 

330 

Modified CLP 

250 

50 
50 

50 
so 

50 
250 
50 

50 

Current PSDDA 
Screening Level 

69 

26 
19 

6.4 
23 

10 
216 
54 

22 

l/Araki, Roy 1988. Major Conc;e[Ds of the Mancbes·ter Environmental Laborator · 
gn__tbJ:_Use of the Puaet Sound Guidelinc1. 
l/£xhibit A, table A.8. 

CU i s a method which is in common use at local laboratories beeau.ae of its 
use in solid waste characteriza t ion . Modified CLP i s a variation which 
i ncreases by 2-3 times the amount of sample t hat is extr acted fo r ana lysis, 
and also concentra.tes the_ ~tract t o leu vol ume. !oth inprove the 
detectibility of organis compound•. Another method, stable isotope dilutioo , 
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whjch is more precise and expensive than the foregoing, is described in the 
proposed revis ions to the Recommended Protocols. For those compounds wi th 
stc:11Jle isotopes, t his techni que will readily achi eve PSDDA SL's. Regulatory 
agencies have been informing pe rmit applicants about the possible problem of 
.achieving SL's while us ing some standard CLP methods fo r the listed 
compounds. A particular LOncern has been r a i sed for s t anda rd CLP methods for 
organ ic extrac tables which , during the dehydration step before addition of the 
extrac t ing solvent, could l ose some of the more volatile extractable compounds 
( e . g., EPA ext rac tion me thod 3550). Laboratories shoul d no t e that the 
Recommended Protocols suggests adding matr ix spikes~ dehydration s t eps. 
This can r esult in a quality cont rol failure under PSDD.A . Ma trix spikes 
shoul tl be added before dehydration to correct f or pos s i ble losses . 

The PSDI1A agencies have concluded t hat it is recommen ded Lhat LOD' s meet 
Rec_Qffi!Tlended Pro tocols' s pecified ranges, but t ha t ana lyses of specific organic 
compounds are !:~!l\!~ to result in quantitated or detected values belo'li the 
SL (or each compound. Stable isotopic dilution is strongly r ecommended for 
compounds for which a s t able isotope is available, a l ong with the assoc i ated 
11ual ity .'lssurance and quali t y (QA/QC) control specifications in t he 
RecO!!!ID~n.d_e._ct Pro tQ..C..QJ..s. The modified CLP method is acceptable, providing 
specified LOD's (at or below SL's) and quality assurance steps are met. An 
i mportan t quality assurance step for PSDDA is the running of an analytic 
sediment reference material for which all extractable organics have been well 
characterized. 

A concern has been raised t hat high prices are being asked by local 
laboratories to reach LOD ' s consonant with the SL's. The cost analyses given 
in EPTA ( 1988 ) a sswned use of stable isotope dilution. 

5.) Clarification of Metals Extractiou Procedures and Associated Limits of 
De tee t.ion • 

For chemical tes t ing of s edimen t samples, metals must be extracted prior to 
quaotitaLive analysis. EPTA (1988) (pages II-104, 11-107 and table II.7-2) 
recommends the 'Total Acid Digest (TAD) method for extraction using hydro
fluoric acid and aqua regia . All mineral-bound metals are made available for 
instrumental analysi s. However, a second technique, the Strong Acid Digest 
(SAD) , is als o allowed. For this procedure, the sediment is digested using 
nitric ac i d and hydrogen peroxide, then refluxed with nitric or hydrochloric 
acid. The SAD procedure does not break down all mineral (matrix) components. 
TAD has a n advantage of being more reproducible among different laboratories, 
but i t a l so has some disadvantages. 

A,I van LAges o E the TAD; 

• rompar abilily among data sets is improved (Le . , variable extraction 
effi ciency due to variable grain size 01· sediment matrix effects is 
e limioa t ed); 

• refe rence materials can be included as an element of quality assurance 
(not always comparable with strong a c id digest because metal 
ex tra ction is incomplete); and 
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• potential loss of volatile metals during digestion is minimized by 
using an enclosed digestion c hambet'. 

Advantages of the SAD: 

• matrix interference during atomic absorption (AA) analysis ls less o 
a problem tban for total digest; and 

• laboratory safety is improved (i.e. , digestion bombs and hydro( luorir 
acid, which are used for total digest , are not used for strong atld 
digest) . 

EPA ' s Reco:nvnended Protocols reco1m1ended LOD'sl/ based on the SAD method, which 
were adopted by PSDDA (see EPTA (1988 ) p. II-107, table II.7-2 and table 5.Li 
below). These LOD's are achievable with the SAD method but may not always be 
realistically achievable with the TAD method. (The reasons for thls are 
matrix interference problems and method-imposed sample sh;e 1 imitations {n the 
TAD protocol . ) I t is important to note that these metal LOD's in question ~i-• 

generally well below the PSDDA SL 1 s . The problem is one of being able to 
detec t metals in Puget Sound r eference areas. 

As part of t he first annual PSDDA review, the most recent program dat.,, W<iB 

examined to determine whether t he recommended TAD method should be rel~ { n11d 
and what the associated quality control and 10D's should be. Consideratfous 
included adopting the SAD method at the recommended LOD's. adopting th~ TAD 
with higher LOD's, and modifications to TAD technique that could lower the 
LOD ' s. 

Discussions with several local laboratories have indicated that the 
futc,Q_rnmended Protocols' LOD' s may be approached and achieved for most of these 
metals if the sample size extract is increased and quality control is 
inc reased using reference materials. 

The decision was made to strongly recommend the TAD method with the f ollowing 
modifications: 

• extrac ted sample size would be increased from 0.2 to approximately n.~ 
g.ams to provide a stronger signal; 

• reference materials s hould be run using the matrix m,atchiog terhniqu · 
for quality control; and 

• the associated LOD's foJ: this technique must fall within a factot rif 2 
o f tne Recommended Protocols' LOD ' s cited in table s. i, and in Phase 1 l,l'T/\ 
(1988). 

The use of SAD will be discouraged . However, the dredger may still propo&P 
its use provided that equal or better performance and quality assurance 
comparable to the TAD protocol is achievable by lhe testing laboratory. 

l/See footnote on page 5-27. 
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TABLE 5.4 

ACHI EVABLE LIMITS OF DETECTION FOR METALS IN SEDIMENTS BASED ON THE 
TOTAL ACID DlG.EST1ON TECHNIQUE (RANTALA AND LORING, 1975) 

Routinely 
Metals Achievabl e LOD ' s 1/ Cur r en t PSEP LOD' s 

mg/kg dry wgt mg/ltg dry wgt 

Antimony lJ l. O 0.1 
Ars e n ic 3/ 2. .5 0.1 
Cadmium 3/ o. 25 0 1 
Copper I t. O 0 l 
Lead 3/ 0. 5 O.l 
Nickel u 0 .5 0 . 1 
Silver '!) 0.15 0 . 1 
Zinc 2/ 1.0 0.2 
Mercuc·y 11/ 0.01 0.01 

l/Persona l communication, Dr. John Lunz, SAIC, 1988. 
2/ML set by TAD in 1986 Puget Sound Database~ 
3/ML set by SAD in 1986 Puget Sound Database. 
4/Cold Vapor AAS technique (PSEP Protocol for Metals) 

PSDDA SL(as modi-) 
fied in Phase I I) 

20 
57 
0.96 

81 
66 

140 
1.2 

160 
0.21 

Three metals , arseni c , cadmium, and lead, have 1986 SL's and ML's based on the 
~AO method (Labl e 5 .4). A concern has been raised that the TAD method could 
y·eld a fa l se positive result for these metals. That s, the metals could 
exceed SL' s or ML's due to the higher extraction eff'ciency of the TAD when, 
had ~AIJ been used, they would not have exceeded the values. The PSDDA 
baseline s t u dy (Report v above) compared metals concentrations in sedimen ts, 
and confi rn1ed tha l TAD has a higher e:xtraction efficiency than SAD for the 
kirtds o( sed i ments i n Puget Sound. Many of the method-imposed differences 
wer Le$S han 301 and fell within the analytical variability set for the 
~ethod of quantificat i on . Because the usual limit for precision relative to a 
eferen ·e mate r ials or standardized reference sediments is 301; it is believed 

this shoo]d be a chievable with SAD in most cases. However. some were outs i de 
of this range , and the report notes that matrix effects at the low end of the 
concentrat i on ranges (below the SL) may result in lower TAD-estimated 
concentrations than SAD fo r lead and arsenic. In ·recognition of this 
informaLion; PSDDA agencies will cautiously evaluate results of analyses near 
be SL and ML concentrations for these three metals. 
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. . 6 Clarification of amphipod bioassay ref r n ee slalions antl p rfnnnance 
standards. 

PSOD/\ specifies a maximum allowable moral ·ty of IO't 'lbsnl11lt>) in tl11• or1tr•.-r1 

sedime11 and 201 (absolute) in the re erence sedimenl ov"' · the t:l111ln1l 

sedim nt for th amphipod test. That ht when cm rol mt1rt11li Ir•: 1•;. 

or when the reference mortal les ex ·e d 20 ov r ,.ont <' Lhr 

to be rerun. hou.ld here be. for example, a 101 mortality in h ccm , 
treatment , the bsol 1t mortal y in the reference trea m •nt (·an 11L ;,.,. ,.t·d 
30%. However, 't is not possible at his tim for PSODA lo , out ide11 y 

spe i y o th dredger all sampling loca ion of chemic I ly and 
to ico ogically "clean'' re erenr.e se imen s. Rerunninp If r f nf't• Ii ,1 · :;;iy 

would dd signific an e pense and deloy s . Bighe marl liti ~ rtrr111 :1o•i ;:i,• 

repo, l rl from ~um Pi~ l Sowtd r le en·~ areas . 

P DDA • en i r atternp ing o olve he pro lem by wn mPa11:., Fi .... I lhPy 
·1 tl1m iling i fn rma 'on to b t er ~fine ref ren e t m,. l/rf>dr,Pr- 1 t1ri1 tin 
lliol l)gic·al testing crP sked to provi<le referenr~ s dtion f.il i 111! 11, 

I n , ud s Lh;:i r,•, · may h he t du·ument ◄?d .. , , 1H1 J. I• •d•·1;i1 pr "I. 

re h1:i ng ask cl L run rhemis ry n etence .u as a w•:11 .it: iiol,,r,i,·: I 
t. s., Thin.I logy and EPA have lilso fund d A -• f•n•1111 11 , . •.111,I _\' I 1,h 
sumrn..u i z s d l a ro d Pu t S011n, • 

Ecolo y and EPA have r cently located nd chem·cally nd b 
rhar r. erize<i hall wand arcessibl reference are~ 1on1LPrl in C:an lnl t 
(ourth of Raft r 1 nd) near Kopachuck Sate Park. Chemic: r• 
on this area itir i ca e j is unpollu d and ha a rang ot fr 1,m 

<101 Lo nearly 951 fines. A rap·d me ho of field-estim in rLent fines 
Its lso be n devised, whicl can be done in a small boa and r equir. l'i-20 
mlnu e per samp T uses wet siev'ng f collected SPdimen s hrou ,h h 
standa d 63-mi ron mesh sieve used for d y s1evin d ezmim.• percen 
lol1n d by ob~a•rving tled volumes of fine A calihr.tt"rm curve 
prepared for h ...,.et-to-dry conver ·011 so that. iL should be possible Lu 

se{Hm n in h fi l . Bearings by t ti 1111 /1 ng:it11rl , 
_ompass , ran radar r adings. nd LORAN-C H n s of p it i.\ u 11R n 
avail. 1 • ti ji; possible or visit pac ieul .. 1· .c; tinns. 

'flie m an of cesolvin reference area 1ems if: l t•o11s i,le1 
relating Pug Sound efer ce are 0 h mphipt P.S t, 

onsi ring h n es to he quail. y £'On rol of he ·es T lC foll 
has rt!r ntly be n pu lish d: 

Rep rt ix. Pastorok R. A. 
. Read and R. C. Barrick. 

R. Sonnerup, J. J. ,ccen • M. A. Ja(' i:on I.. 
19 9 (J e . rerformaoc Area S andarrls f~ r 

PI et ound Refer nc Areas. Draf 
rvlces Inc. , to Ecology. 

epo t submit! ed by PTT li:nvi1001ueolal 

x.imined daln from 12 poten ial reference a in t"'tal . urvP.yq. i\ 
1,H1 e u nt .tn p rc-enl mortaliti s was obs rved. Fo, xarnpl , lh,11 •h 11...,.y 

,, morlllity. Pn L u.!lan har 10- 37't. Samish Bay hA<I 20 '~7t. auil s,,quim 
- 7 1 w di Lrlbut n of man mnrt;il'ly '1'\l11t• ·xhi ,i erl , 1J10.H} 



mode al 11-13%, a secondar y mode at 23-251, and a 95th percentile of mean 
reference area mor t a lity equal to 43%. Case Inle t, Samish Bay and Possession 
Sound exceeded the 95th pe r centile. 

Th i s wide .range of morta l i ties could be explained by the hypothesis that the 
morlality r esults are strongly influenced by some other fac tor than chemical 
Loxi ci ty in reference area sediments . The r eference below supports this 
hypothesis: 

Report x. Dewitt. T. H. , G.R. Ditsworth ~ and R.C. Schwartz. 1988. 
Effecls of natural sediment f eatures on surviva l of the phoxocephalid 
amphipod, Rhepoxynius abr.QJlfil. Mar . Environ . Res . 25:99-124. 

Thi~ report i ndicated t hat the cause of amphipod death is reference sediments 
with a preponde rance ot fine-grained particles i s probably due to physical 
events such as interference with respiration and feeding mechanisms and not 
chemicals ln the s edimen tary pore water. It derives an empirical equation f or 
pre rl i<:liug maximum mortal i ty t hat may be expected (at 95't confidence) to occur 
without chemical toxicity in the range of 0-lOOi fines. At 101 fines, a 
maximwn of 22% mortality could occur in the reference material; at 50'1 fines~ 
approx ima tely 33'1; and at 98% fines, approximately 46l. 

Th~ PSDDA agencies have considered the following options for the interpretation 
of tbe Rhepoxynlus reference and test performances. Fitst, th.e elimination of 
a performance s tandard was considered. The comparison of test sediment 
mortality to reference sediment mortality is the critical determination made 
dudng t l1is test, and it would not be appropriate to allow unlimited mortality 
10 refe r ence sediments. Second, PSDDA considered raising the allowable 
moclallly t o the maximum 95'1 prediction limit of approximately 461 across all 
grain sjzcs. This has the same problem as removing the limit. The third 
uplion was t o i nterpre t the amphipod test using the 951 prediction limit. 
This would be difficult, for every increment of percent fines would have a 
~1ffereal as sociated reference l i~it ; also, it is not clear how precise the 
t<"laUonshi p i s. The fourth option considered was to disqualify the arnphipod 
Lest above a particular percent fines, interpreting the results of the testing 
based on t he remaining bioassays. However, experience ta date in the PSDDA 
program is t hat the high "nontoxic" mortality only occurs occasionally in 
fine r grain s ize sediments. The fifth option was to remove the limit for 
having to r e run the test, but to give a maximum allowable value of 251 
mortality i n the reference sediment for the sake of the comparison to test 
sediment (thi s was the option presented in the draft MPR). 

The PSDDA agencies have decided that 201 (the former control limit) will be 
re t ained, b ut if it is exceeded, will not necessarily result in having to 
rerun the amphi pod test. In that case, percent fines will be examined and 
predi~ Lions from Report x t a ken into account with other published information 
avai I ab I e. A determination will be made whether significant toxicity has 
occurred in the reference sedimen t. Should the PSDDA agencies determine that 
it has, t he amphipod test should be rerun. 
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Also 1 PSDDA strongly encourages a close grain size match between reference and 
test sediments. The location of a reliable reference area mentioned above 
should make this feasible. It is adviseable to use the Raft Island reference 
area or others where ther e is information available on ranges of mot tali 1.J 
expected. 

By gaining better knowledge of Puget Sound reference areas and pertotm~nre uf 
the test~ it is anticipated that physical factors interfering with the 
interpretation of the amphipod t esc will be minimized . 

5.7 Sampling plan clarifications: recency guideli nes, achiving sedi.meots 
for post-dredging surface elevations, and debris reporting 

Recency ,iuidelines. A flow chart is presented as figure 5 . 6 and in exhib i L A 
to clarify the relationships of the recency guidelines. I t does not represent 
a change , but instead clarifies statements made in different parts of EPTA 
(1988). 

Project sampling to assess post-dredging aurfaces and archiving for an~ly~is. 
EPTA (1988, page I-14) and the Phase I MPR (page A-12) are not totally 
consistept with regard to this subject. 

Firs l , this requirement is primarily for areat: that have groun<hrnter 
contamination, such as occur in some high-rao'ked areas. The concern IE; 1 lust 
the surface left exposed after dredging would be more contaminated than th" 
previous surface. No archived samples would be required for example i1 
dredging done in order to construct a trench for laying a pipe, since 
sloughing would quickly cover the exposed surface . 

Second, archiving in tbis case would only apply for subsequent analyses lo 
organic semivolatiles and metals, and the holding time for mercury would oe 
relaxed in this case. This is needed because of the relatively shod hnl<ling 
time for the organic volatiles and mercury specified in the ~Q..llllil.e.fille_A_ 
Protocols: the holding time for volatiles (l4 days), mercury (28 days), and 
sulfides (7 days) would otherwise constrain the dredger to do chemical 
analyses on the archived samples before the results of the other tests ar«' 
known. The longest chemical holding ti.me before analysis based on Lhis 
c larification would be 6 months due to limits for holding of particle size, 
total solids• and metals analyses (aiological testing would not be requi - Nl 
o f these sediments since the comparison being made is to pr~dredging .. ~ .H.t,1 
levels.) 

Reporting of debris on t!uLproject site as part of the saropling_plan. The 
PSDDA agencies have determined that debris occurring at the project 1h eJti iuc 
area and wbich is of a s i ze that could cause fouling of fishing neLs shoul" I~ 
reported as a part of the proposed dredging and disposal operating plans (see 
sections 6 .1 and 6. 2. 7). The means of removing debris from the dredged 
tna te rial wi 11 be explicitly addressed by the dredger. This is an added 
requi~ement which will assist the PSDDA agencies Lo determi.ne that debris 
removal has been accompl ished. 
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5.8 Dispersive Site Disposal Guideline. 

Disposal guidelines at the nondispersive sites (Bellingham Bay, 
Anderson/Ketron Island) are the same as for Phase I (Phase I MPR, June 1988) 
and as modified by the Phase II MPR. However, at the dispersive sites 
(Rosario Strait, Port Townsend, and Port Angeles)t monitoring disposal site 
cond i tjons and disposal practices is much more difficult and costly because 
the dredged material rapidly moves offsite due t o energetic currents. 
Uilution and dispersion should quickly r educe the concentrations of chemicals 
from dredged materials discharged at these sites, thereby reducing the 
potential for adverse b iological effects. The PSDDA agencies considered the 
difficully in predic ting the fate of t he material at dispersive sites. 
Because of the very high cost of field verification studiest a more 
1·e~trictive guideline was established for the dispersive sites. Table 5.5 
s ummarizes the Dispersive Guideline. 

5.9 Ar ea Rankings for Phase II Areas. 

PSDDA uses a rea rankings t o establish sampling and compositing schemes for 
rharacterizing sediment chemistry and biology. Exhibit A, table A.l, has been 
expanded to include initial area rankings for dredging areas in the Phase 11 
area. 
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TABLE 5.5 

COMPARISON OF DISPOSAL GUIDEL[NES FOR Pff SE II SI 

Chemical 

Biological 
Test Species 

Performance 
Guidelines 

In terpretive 
Guidelines: 

Two-bit 

Single-hit 

Nondispersive 

A in Phase 1 (modified by 
Pha e II) 1/ 

As in Phase 1 (modHied b 
Phase TI 1./ 

As in Phase I (modified by 
Phase II) Ji 

As in Phase I (see figure 
5.1) 

Fa 8111phipod, 'uvenile 
infaunal species or sediment 
larval bioaseay: any one 
bioassay mean re·portse 
statistically significant, 
greater than 20% over 
control and greater than 
301 over reference 

Ui spersi·, 
G l.lL1 " 1 11..,_ 

As in nond'spersive 
guidelinP 

As in nonrlbpersi e g, i cle-
1 ine excep MicrPlox not 
used 

As in nondispersive 
guideline 

As in nonrliape sive 
u1del in 

For am hipod an ·u•r• ,1J 
infau.nal pecies a~y 
one b-ioassay mean re ponst 
stat1s icaJ ly sigt1J. h.a11 , 
greate than 201 ver 
control, and ~eater trum 
1ox over x-ili_~•- , 
for larval sediment test, 
as above, but r at~ than 
ill ovek reference 

1/The chemical changes a.re specified in this chapter, section 5.2 . 
.2/Tbe addition of Neanthes as the tes for ju enile infauna] spec i f!!i has 

also been made in this chapter, section 5.3. 
J/The two changed performance or quality control guideline are~ ; n1.111ip d 

(section 5.6) and edimen larval section 5.3). 

5.10 Status of the Chronic ubletbal Tes . 

Chr onic sublethal effects may no result 1 morta ty to an organ sm bu' 
instead produce changes to the gan·sm dudng its life (e g., beha1.·oral 
changes or growth depression) or to its reproductive success (e.g., reduce 
numbers of fertilized eggs or effects on the next generation of the 
organism). This section deBcribes what has been done ·n develop•ng s, ,!, 
te st but noes not propose a uew test for use a. this ilne· prospectiv 
regulatory application of a specif ·c bioasssy 's currently being djscuS,P< 
the PSDDA agencies. 
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a. Need for _a_ T~~ . The need to consider chronic sub lethal effects from 
d1emicall:: wb lrh could be pr esent in sediments proposed for open-water di sposal 
1s idenLified i n the 404(b)( l ) Guidelines and in State laws. 

b. CQililde ration of Chr onl..Llublethal Effects in the_iSPQA £valuation 
PtQ~~u~~~ - During Phase I PSDDA chemical l y-caused chron ic sublethal effects 
of dredged ma t erial at di s posal sites were considered ( EPTA (1988): ES-13 and 
14, II- 74 , and TI- 218; Phase I MPR: 5-7 an d 5-10) . The definition of "minor 
adverse e f fec ts" on biologi cal resources due t o chemicals of concern in 
sediments pr ovi des that some species at the disposal site could be affec ted i n 
Lhe l ong term, but t hal only s ub lethal effects a r e anticipat ed . Additionally, 
ErTA (l988) (ES-16) states, "A.quatic effects associa ted with disposal of 
materlal under Site Condi l. ion II guidel lnes could include sub lethal effec ts at 
lhe disposal s ite and potentially a small (though not s ignif i cant) increase i n 
the mortality of the more sensitive. but less abundant, benthic infauna (e.g. , 
crustaceans). " 

Although the PSDDA agencies bel i eved that the chemical and biological tests 
addressed these stated biologi cal effects conditions, they determined to seek 
a chronie s ub l etha l test to assure that these effects were measured. No 
reliable and ava i lable chronic subletbal tests were found during Phase I that 
could be used t o assay potential chronic sublethal effects of dredged 
material. Accordingly, PSDDA agencies concluded that further efforts should 
be spenl during Phase II in developing such a test. (The efforts are given in 
d , below. ) 

Currently, PSDDA evaluation procedures permit some assessment of chronic 
subl ethal effects through the existing suite of sensitive a cute toxicity 
hioassays a nd bioaccumulat i on tests. EPTA (1988) (II-74) states, "Pending 
developmen t of aa appropriate sublethal bioassay, assessments of sublethal 
effects of dr edged ma t eri a l will depend on the other biological indicators 
already recommended as evaluation tests: abnormality in the bivalve larvae 
md eddnoderm embr yo bioassays • sublet.ha! effects in the Microto.x bioassay • 
anrl u.se of Apparent Effects Thresholds • • • based on benthic infauna! 
abun~ance for i n s i tu s ediment s ( i . e., at the dredging site). While none of 
lhese indicators i s adequate to i ndependently assess the effects of concern, 
they combine to provide a weight of evidence that is useful in the interim i n 
,. hara1.Leriziog po ten t ial sublethal effects." The Phase I MPR (5-10) states 
" .. the proposed s uite of biological tests, in concert with the chemi cal 
disposal gu idel ines, are considered the best available at this time, and fully 
adequate to assess the poss ible effects of sediment chemicals of concern.'' 

c. Results of a recent. independent review of the protectiveness of PSDDA 
&1!..llle..lines for chronic sublethal effects. Recently a report was published 
that sugges ts t hat the PSDDA sediment quality values are generally protective 
t> r man.ne species as regards chronic sublethal effects at PSDDA sites, but 
-. lso highlights the lack of a chronic sublethal bioass ay. Report ii, 
described unde r sec tion 5 .2, proposed a conceptual framework for chronic 
sobletha1 e(fects at PSDDA nondispersive sites . 
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The framework interprets the intent of the PSDDA agencies in dealing with 
chronic sublethal effects based on discussions with PSDDA representatives. 
The framework follows in paraphrase: 

(1) Chronic sublet hal effects definitions are nume10us and cl.1-ff:icul t lo 
agree upon. To PSDDA, t he meaning iS-~ long-tP.rm arul suhleth..il P{lerts 

(2) During site use, onsite physical effects due to disposal (<lretlged 
material falling and smother ing) are ~onsiderably greater than potential 
chronic subletbal chemical t?ftects. Non-mobile fawta w1 l 1 be bur i1:d by 
dredged material and full recolon ization of the site will not be likely 
until after the ~ite is pe1111anently closed. During ioar.tive periods, 
chroni c sublethal effects may occur to organisms , and at·e allowed unrler 
Site Condition II (the nondispersive guideline). 

(3) During site use, the PSDDA agencies intend that neither non-mob.:i le 
organisms living near the s:ite nor mobile predatot' species visitiu~ the 
site sbould experience chronic sublelhlll effects due Lo cl1ftmi1 al~ tiispos~d 
on the site. Au example of such an widesirable effect is ,~nncerous 

lesions caused by bioaccumulated chemicals iu bottomfish feeding on 
benthic organisms at t he site. 

(4) When the site is closed (perhaps afler qQ-50 years), Ll1P. PSIUA 
agencies intend that recol onization of the sile could occur by benthi c 
species to a bottom community thal is withiu the range of natuLal 
variability of regional unlmpacted bottom coD1111unities; and that n0 m,,t,1',; 
visiting species would suffer effects as l.ll (3) . 

This framework will provide the basis for discussions at the second PSDDA 
annual review meeting. 

The report analyzed a specific projecl which is proposed for disposa1 ~ta 
Phase I PSDDA s i te, and determined effects per the framework. On the bosis of 
assessment of benthic cormnunity composition et toe dredge and disposal sites ; 
a wide-ranging literature review of dredging effects including ecosystem, 
community, organismic, tissue-level, cellular and subcellular effect~; 
equilibrium-partitioning calculation of soluble toxicanta from sediment; u\11 
best professional judgment, the report concluded that the project wuuld not 
cause more than minor adverse effects 1 including chronoc subJethal ePecls on 
biological resources due to sediment chemicals. It also ccinr.lude<l that 
effects would be withi n the proposed conceptual f~amework. 

PSDDA chemicals of concern were specifically examined for potential effects, 
and categorized a ccording to a contaminant classif1caLion (McKay, n. l988. Ori 
l ow , very low, and negligible concentrations. EnviI~rL Tox1col. Ct1e111. 

Z:l-3) . Thia claasification offers PSDDA agencies a useful tool to prioriti ze 
c hemicals of concern for consideration in the annual review process. 
Contaminants may be categorized Jn three categones which itidicate severity "1~ 

potential environmental effects: .d.i§!'.w,iy~a, which exert oonselec live or 
narcotic effects due to the1r quantity instead of any poLent biochemi,·al 
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proper t ies ; dis tributive§, which are biochemical agents with marked effect 
whl ch have minimal or no effec ts at low concentrations; and directives, whic h 
are of sufflcient potency that they may cause severe reactions even at low 
concentrations. Directive chemicals tbat are based on known chemical activity 
amidst the PSDDA chemicals of concern comprise most of the high molecular 
weight polycyclic aromatic hydrocarbons (PAB's) , hexachlorobutadiene, and 
n-nitrosodiphenylamine. Distributive chemicals are lead , PCB's, hexachloro
benzene, t he phthalate esters, and the pesticides. The majority of the 
remaining chemicals are disruptives, although most of the low molecular weight 
PAH's and several of the high molecular weight PAH's may be insufficiently 
haracterlzed to classify at this time. 

The t'eporl examined the protei.1tiveness of PSDDA chemical criteria for chronic 
sublethal effects. Both acute toxic arui chronic aublethal effects of the 
PSDOA SL ' s and ML' s were considered, but the emphasis was on the values from 
the literature that show c hronic and subletbal responses, and which generally 
occur at lower levels than acute toxic effects. Equilibrium partitioning was 
then use<l Lo estimate the minimum sediment bulk chemical levels that would 
produce a chronic sublethal response in the aqueous phase, and these levels 
were then compared to the PSDDA SL ' s and ML's . 

the repo1t con eludes that, for the 42 of 58 PSDDA chemicals of concern for 
which no equi libri um partitioning coefficient could be calculated, the PSDDA 
SL 1s are protective of marine species against both acute toxic and chronic 
sublethal effects at the disposal sites, with one exception. Excluding that 
exceptio~, the equilibrium-partitioning-derived sediment concentration9 exceeded the PSDDA ML by a factor of from 2 (in alpha-chlordane) to 10 ( in 
bis[2-ethylhexyllphthalate ). The exception is 1,2,4-tricbloroethene, a 
directive chemical. (The information on this chemical is reviewed in section 
~.2. which notes that it is rarely encowitered in Puget Sound sediments and 
Lltal Lhe Puget Sound Database manipulations have implied tbat, when it is 
f ow1d , it did not contribute to the statistical identification of Puget Sound 
impac ted areas, i mplying that iL is not acting as a singular toxicant in the 
dataset.) 

Regarding existing PSDDA bioassays, the report notes a diversity of opinion 
amongst exper ts on the ability of the existing PSDDA tests to predict chronic 
sublethal effects : some experts felt that some information on chronic 
sublethal effects could be determined by the acute sediment toxicity tests, 
while others s La led that a wider range of tests are needed. Specific 
c rilicisms inclu<le<l: (1) there is a lack of pertinent information on 
11rJlrective" chemi cals such as PAH's, whose effec ts are more likely to be seen 
in long- term exposures; (2) there are few measures in the suite of tests which 
may be interpre ted for chronic sublethal effects in an ecological (e.g., 
henLhic community) mode; and (3) there are a wide range of chronic sublethal 
e ffec ts thal are not addressed by the present PSDDA tests (e.g., growth and 
reproduc tion) . 
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This independent review supports tbe PSDDA agencies' conclusions regarding 
chronic sublethal effects stated in (b) above~ allowable chemical levels take 
those effects into account and appear to be consistent with the selet Led 
biological effects condition, ex!sting biological tests i:onsidet s ome ( hut ,1c,l 
all possible) chronic aubletbal effects and H is still desirable tf, dev c lo1 "' 
test to measure chronic sublethal effects. 

d. Status of Devel,gpm~nt of Chronic Sublethal 'fest. The PS.ODA agenc i &. 
as stated above, recognize the need for a chronic sublethal lest. Ilespite th2 
efforts made during Phase II (which are summarized in the next p~l'a~raph ' . ,10 
regulatory test is available for assessing cnronic sublethal effects. A 
promising organism and an interim protocol for test development have been 
selected as the result of Phase 11 studies and an ex-pert workshop helti in l a t e 
February 1989 by Ecology. Research is currently being performed La f1-1ther 
develop the test, and it is hoped that it will be available for use in a 
regulatory mode when consistent results are available from local laboratories 
and when interpretive guidelines are documented and agreed Lo . 

The PSDDA agencies agree on the need for a test 1 that Lhe selected organ iRm 
(N~anthes arenaceodentata) is the best available one at this time, a nu tlilt il 
is worthy of further research. Ecology ls evaluating tbe abilily of t lr(> lt;i ft 
protocol to provide consistent informatlo1, and hae ;:, taled Lha t i L 
cons idering application ot the test on a preliminary, case- by- c.a se bus ls un n 
its CWA Section 401 authority. The PSDDA agencies have not yet agreed thu t 
the test may be interpreted in a regulatory app.lication. lt1e pi-esent. seL u1 
sensitive acute lethal bioassays will continue to be used as surrogat" 
indicators for chronic sublethal effects 1,mtil the lest has been ful j 

developed and appropriate disposal guidelines formulated in n rde ... L11 muke 
decisions on the acceptability of dredged material for discharge at the PSDDA 
disposal sites. 

e. Events Relatini to Chronic Sublethal Test Deye~riug ~has~ 
ll, PSDDA funded test developmen t of two high-potential species to ohtain a 
chronic sublethal bioassay. 

Report xi. Jobas, D.M., 1988 
Sublethal Test Demonstration. 
Services, fnc. 

Three tests were performed: 

Puget Sound Oredged Disposal A11al vs h 
Prepared tor the Corps by PTT Envi r omne 11' n I 

• A 20-day biomass increase test was d orm nslng t h~ p") lychaP t e U~antill:'.6 
arenaceodentata. (The 20-day duration was selecceu to arri, c at a 
clear dose-response.) 

• l4- and 20-day biomass tests were attempted using AlnRel~ abdita, a 
tube-dwelling amphipod. 

• A 28-day reproduction test was attempted with &llW_iii_ca. 



Neanthes arenaceodentota and Ampelisca abdita vere choaen because they were 
the focus of s ubs tanti al s cientific research; neither are indigenous to waters 
of the Facific Northwest. fi . arenaccodcntata i s from Cal ifornia and has been 
used for regulatory decisions i n a 10-day acute lethal bioa&say but not in 
chronic bioassays with c subletbal endpoint A, abdita has been used in the 
Puget Sound region; it is f rom the Atlantic Coa1t (Harr.-ngansett Bay, Rhode 
Island) and San Francisco, Cal i fornia . 

.fest results indkated t hat Neanthe& bioman i ncrea e abowed best 
dose-responsiveness to s ediments . For this reason, tbi, test vas considered 
the mos t promising of th~ potential tests. 

!his report was reviewed by the PSDDA EPWG and nati onal biological testing 
exper t s . The report compares the Los Angeles karyotype of ~eanthc1 in terms 
of biomass increase e t t he end of 20 days of gr owth in a test eediment to that 
in a reference sediment. Because biomass change is & aensitive parameter1 a 
thoroughly documented testing method (protocol) was 1een to be needed to set 
limits on facto rs (such as feeding rate and water quality) not related to 
sedimen t chemicals that could influence bio~esa incTease during the test ~ A 
need was identified for further information en the variability of the organism 
response as it affects tes t precision within a aingle laboratory and between 
laboratories. Also, some reviewers felt that the ecological relevance of the 
t est required fur ther investigations. 

A framework f or test development (Hardy and Wakeman. 1988) was subsequently 
developed by the Corps and discussed by EPWG. On January 5, 1989, the 
framework wes presented to IPA; and Ncanthcs was identified as a research 
prjority. Ecology and EPA convened a national experts' Yorkshop on February 
28 and March 1 1 1989 to discuss steps to be taken in te1t development and to 
identify r esearch priorities in refining the Ncanthc1 test. Experts agreed to 
a list of issues to be dealt with prior to e1tabli•hing a protocol for further 
test development. At the pre,ent ti.me, thia protocol is being used for 
determining the growt~ response of the organism to a variety of factors . 
Concurrently, literature reviews on the use of bioma•• measures as estimators 
of chronic sublethal effects ia being carried out. lesulta from these two 
research ef forts should be available in fall 1989. At that time, the PSDDA 
~gencies wi ll review the results and determine whether further work is needed 
before the test can be considered for use in a regulatory context. 

5 .11 Clarifications of sediment ho14i.n1 time• for chemical analyses and 
bioassays~ 

Chemical hold in& times. EPTA (1988) (page ll-58) does not fully detail the 
holding times and conditions for sediments prior to chemical analyses civen in 
the Recommended Protocols. What follovs i• a clarification to assist 
laboratories to avoid exceedance of chemical holding time1. (It should be 
noted. that programs such as Superfuad may differ in •tatutory requirements 
from this specification . ) 

Particle size: sediments 1hould be stored at 4•c for no more than 6 
months. 
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Total solids, total volatile solides and total organic carbon : sediment s sh~uld 
be frozen at -20°C for no more than 6 months. 

Total sulfides and ammonia nitrogen: sediments should be stored Jlt li•c 
for no more than 7 days . 

Metals except mercury: •ed~ents should be frozen a t -2o •c io~ Di;; 11Jou 

than 6 months. 

Mercury: sediments should be frozen at -2o•c in tightly sealed glass (oot 
plastic) containers for no mor~ than 28 day& (Note that a specia l 
holding condition for mercury is used in tbe case of archived project 
sediments for assessing post-dredging aediment gu.rface conditions 
described in section 5 .7.) 

Volatile organics: 1edintents should be stored at 4•c for no more than 14 
days. 

Semi volatile organics: sediments should be frozen at -2o•c for no more 
than l year . 

Bioloeical holdin& times. £PTA (1988) (page l_ 581 recommends th_t biolot ·~el 
tes ~ing begin not later than 6 weeks after collection , and that the sMpl~s be 
stored at 4•c under ni trogen gas. In contrast, the Recommended Protocols 
ind icates a holding time f or sediment (no abnosphere specif ied) in lhe dark at 
4°C for a maximum of 2 weeks. 

The PSEP Recommended Protocol1 were des i gned to maximi%e the quality and 
comparability of data generated within the Puget Sound region by various 
investigators. PSDDA procedures were select ed for a tiered regulatory 
evaluation process. The PSDDA evaluation process takes into account data 
quality needs for making an environmentally protective regulatory decis~ou. 
and requires biological testing only ~ben there i& a demonstrated reason to 
believe that sediments are potentially toxic . PSDDA t hus enables dredgers to 
limit testing to the minimum required for project evaluation. However lhis 
would not be possible under the Recom:oended Prgtocols specification for 
maximum biological holding time, since typical turnaround times fo~ .analysjs 
of sediment chemicals is at least 3 to 4 weeks. 

The PSDDA agencies will continue to consider new information to Assure that 
the holding time recommendation does not result in false conclusion& from 
biological testing , Som.,e d~t• indicate that toxic;ty may increase or decreesc 
during holding. However. recent research conducted by the Corps' Waterwnys 
Experiment Station for the New York District, ~eaguring the acute lethal 
response of the mysid. Hysi~dQ~h b.Ahi&, as well as chemical bioaccwnulation 
in the polychaete Nereis yircns, examined tbe effect& of sediment storage on 
sediment toxicity. Three tes t sediments od one reference oediment wer_ 
evaluated at O, 4, 8, 16, and 40 wee•G after collection. Dotn for test 
sediments were compared to -data f or the reference sediment. The results 
indicated that the t oxic i ty of the test sediments relative to the reference 
did not significantly cban1e for sediments stored et 4•c for up to 16 ~eeks 



(Henry Ta Lem, Corps' Wate rways Experiment Station , personal communication, 
Ju ly 1989). Therefore. at this time there is good reason to believe that the 
PSDDA recommended maximum allowable sediment holding t ime of 6 weeks should 
not substan tial Ly affect the toxicity of prope rly stored sediments . Also, the 
PSDDA agencies are sponsoring further testing with the PSDDA suile of tesls n~ 
weJl as the li_~~..n..~ 20-day biomass increase test that will further check the 
foregoing conclusion. 
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CHAPTER 6. DISPOSAL SITE MANAGEMENT 

~.l ln lroduc~iQn. This chapter discusses the disposal site use requirements, 
the permit process for gaining access to the disposal sites, permit compliance 
inspections, and agency roles lo disposal site management . Environmental monl
todng is niscussed in chapter 7. For a typical non-Corps dredging project, 
Lhe dredger (permit applicant) must apply f or permits from t he Corps and the 
Sta te. State permits include Washinglon Depa1·tment of Fisheries' Hydraulic 
Proj.,<"t Approval, Ecology' s Water Quality Certification, and DNR Disposal Site 
Us .. Aulhotiza tlon (which incorporates the local shoreline requirements). For 
~er La in nou-Corp::; Federal p,..ojec t s , not all of these State permits may be 
re~uired. Pennils , if gr~lted, are conditioned to appropri a te disposal site 
use t•·qu:ireruents. Once permits have been granted the Corps. Ecology ancl DNR 
cu1H.luc l inspecti ons of dredgiug and disposal activities to ensure that those 
ni-L:ivit i es are in compliance with permit conditions. 

Tn addition to describing management procedures for Phase II sites, this c hap
le t con la111s updates to the .Phase I Management Plans Technical Appendix (MPTA) 
l Tune, 198H). These updates relate to navigational controls for positioning 
($erlion 6.2.3) , debris removal (6 . 2.7) , and methods (section b.4.1). 

fhe lol lowing clari fies requirements for dredging permits . The dredger or per
mi l app l icant requesting Section 10/Section 404 permits is required to develop 
nn rl provide four project-specific documents: a proposed sampling and analy-
1,ls 1'ilan (Lhe requlremenLs for which are described in Exhibit A), a proposed 
uredging o perati ons plan, and a proposed disposal operations plan. The pro-
1msecl sampling and analysis plan specifies actions which will be taken to 
di-i i_11e and c haraclerize dredged matedal management units. This plan will be 
•t"iewed a nd approved by the PSDDA agencies, who will later check the comple
L1on of Lite ac tions and compliance with the specified quality control measures . 
l'he latt1•1 two plans , whic h are desc ribed in the following paragraphs, spec ify 
t lie dreclger 's proposed operational controls for timing of dredging/disposal 
111<1 deuris hantil i11g. They will be reviewed and may be modified by the PSDDA 

<1gl.!uc ies ( Geology and the Corps for the dredging plan, the Corps and DNR for 
the dispo,;a L plan), and will incorporate modifications specified as permit 
1•1111ll i tions. Navigation posl tioning plans will also be required and must be 
,tppruved prior Lu the operalior, . Together, these plans will govern operations 
plans dut ing dredging, transport, and disposal activities. Compliance 
insp~Llloos will confirm the adherence to the operating plans and permit 
l'lllld i Li ()ll i;. 

rtH· 1H·,1po<:r.d dredging operations plan wil J be submitted to Ecology and the 
1',11J1s , ;uul musl describe: {a) final dredged material management units; 
ti,) µ roposed positioning methods (see section 6.2.3, below) to meet the dredg
i11g pos i Lioning performance standards (plus/minus 2 m) and to assure that man
,1~ernent u11its are treated as such; (c) debris identification, including 
11111 ·tating <lefiniLion of debris (see functional definition in 6.2.7) 1 results 
111 .1 prP.!11 edging debris investigation, proposed handling of debris encountered 
1luring d redging. and (d) proposed timing for dredging (e.g., day. night, or 
:.l, Ii). The prect redging debris investigation could logically occur during the 
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sampling and analysis phase. A dredging/disposal journal is ali::o req,ured 
during operations, which records debris encountered , means o( ha nd l itlg i t. -,11d 
fate ( e .g .• to a construction landfill). 

The proposed disposal operations plan wi 11 b e submit t~tl t o t he Cv r ps .;n(i UNI< , 
and must desc ribe: (a) debris handling a t disposal site (see s ec t iort 6.2 .7, 
below and Exhibit C f or details); and {b) the pto posed timiug till cl i, p1> ,,ii. 
(DNR 's site use autho r ization requires name of ope r a lor ano n ameh 1tmlrer r1I 

disposal equipment, barge capacity , and disposal schedule.) 

After approval of the permit, but before beginning the disposal o peraLio11 , the 
permittee will provide a navigation positioning qual:ity-contro l pl;m l o I he 
Corps and DNR for approval, which will specify the pos iti oning metho <l Lo hP 
used. 

6.2 Disposal Site Use Requirements . Unconfined, o pen-water dispos a l s jtes 
will be managed in a ccordance with the following general site use r e qul r e me n ls 
whic h are d i s cussed in rnor'e detail i n lhe Phase I Ma nagemenL Plans TPt:bnical 
Appendix (MPTA) (June 1988) . The management plan fo r eacl, of the f Ive l'hu' ~ 
II disposal sites is presented in exhibit C to the Phase II MPR . 

6 . 2.l Target Area/ Disposal Zone - Nondispersiv:e-5i~ - In nrdPr • • ni i nimi · 
the area of disposal site bottom impac t., d i s posal o peratio11s ti,,ve 'f"d'I ,, i 
surface target area with a 600-foo t radius. Allowing fot posi t irH1111g , t rtr, 
this results in a 900-f oot-radius sudace dispos a l zone wit h in whi, h ,111 
dredged material must be released. See figure 4 ~2 for di s posal si t• • 
parameters. 

6.2.2 Target Area/Disposal Zone - Dispersive Sites. At the d i spe rs i ve ,-, :i Lt!s , 
the target area and disposal zones are the same having a 1, 'WO-fool r:1di11s. 

6.2.3 Navigational Control&. Accurate position ing of rlispos al opP rn t ions i~ 
critical to the success of the environmental monitoring p~ogram. Dlspor.nl ~i ~~ 
users should refer to navigation charts for navigation aids and terrain f ea
tures available for positioning. A study of positioning methods and subse
quent discussions with site users resulted in findings that some of lbe 
current pos i tioning methods (visual sighting and standard radar ) can not rP.li
ably achieve accurate positioning . Used together, Lo r an-C a nd v;1rhlol1 , s• , 
radar should generally be capable of providing positioning with Llw de.i:,: i, ~u 
level of accuracy at Anderson/Ketron Island and Be l l i n 51:ham Bay . ll11w~v'!r. • ll 
accuracy of positioning equipment may vary depeodlng on tt11? dis po~r.1l flt ' t! ~, l 
how equipment is installed and ope ra t ed . Thetefo1e, d isposal sj L~ user~ - u~I 
s pecify a positioning method whic h demonstrate s Ppera ti onaL l!apabil ity lo 
position a ccurately with electronic or other approved methods . The navi,.,:1 L1 •J1 
positioning plan will be reviewed and approved by the Corps .. nu DNR prrn , 0 1) 

si t e use. Should field vetificati on of the method selec ted dcmou&L r ate iL t~ 

inadequate, alternat.e me thods may be required. This a l so applies lo a ll Ph;ise 
I sites except Elliott Bay. 

VTS coverage includes Porl Angeles, Port Townsend, Rosario Strai t s sit.?s 111 

the Phase 11 area, and Elliott Bay in the Phase I area. At these sites. 
dredger s mus t contact the U.S. Coast Guard Vessel Traffic Serv i ce ( VfS) to 
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ven f y lh .. 1 r- p_,siliot1 in t be disposal site during the disposal operations. 
The al.Jove positioning protocols may be revised in the futur e as experience is 
gaJne<l . Urt:!dge1s seeking use of PSDDA disposal sites should consult th~ Co t·ps 
and/or DNTI for current positioning requirements. 

The PSDDA Phase I Section 6 .2. Z, Navigation Controls. is superseded by the 
above gui<lance. 

6. 2 . 11 Noise Controls. Uisposal operations will be required to meet t he State 
noise standard (WAC 173-60) . 

t.>,Z.1'i 1'in1ing Res t rictions . Dredging activity is genez-ally prohibited by WDF 
regulations from March \ 'l through J une 15 eaC'h year (general period of salmon 
and steelhead smell out-111 , gration) . Dredging ac tiv.1.ties could also be limited 
or prohibited during other periods ot the year in those areas where sensitive 
lifo stages of fish (other than salmon) or shellfish species occur such that 
J1•eug i ng durlng lhese pedods would have unacceptable adverse impacts . Timing 
t·t11H: erirn invulve such commercially important species as PacifLc herring (during 
spnwnfog/egg laying stages) and Dungeness crab (dudng egg incubation and juve
nile development periods). Other dredging projects in unique water quality 
~reas may have timing restrictions if these areas are considered likely Lo 
experiene:1~ seasonal reduc tions in water quality t ha t could be exacerbated by 
rlr~dging aC'Livities . However , these restrictions often increase dredging 
rosts or impact dredging effectiveness. Such restrictions could impact cer
Lain projec ts by increasing costs to the point where dredging is no longer 
j ustified. Accordingly, dredgers are encouraged to seek definition of pos
sible restrictions early in the process so that potential economic impacts are 
j dentified. While no other programmatic time restrictions apply to use of 
I'SIJDA disposal sites , concerns have been expressed by Indian tribes about 
potential con tlicts between disposal site users and tribal fishing in those 
ureas . TLme restric tions and other conditions will be applied to individual 
pl'njects as neederl t o p revent si te-specific conflicts. Rowever, these restric
l i rms w i 1 I be considered on a case-by-case basis and dealt with when appli-
c·an Ls seek Sec t ion 10/404 permits. See FEIS section 2 for further discussion 
on this ism1e. 

li. :. .6 Bottom Dum.tt Ba!,;_&_~- In general, only bottom dump barges will be allowed 
lo Ufi~ PSDDA disposa l sites in order to minimize water quality impacts. Other 
types of il11mping, such as direct slucing or pushing material off flattop 
ha1 ge1-,, n~i:;ull in greater dispersion of material. 

6. 2. 7 Debris and Floa~{;\bl_e_s~m.QY__a__l . Debris is defined by the PSDDA agencies 
as maLeria l Uuit could cause interference with articular uses. Floatable -
debris comprises material, such as ogs, tat could cause navigation hazards 
or solids, such as plastic or wood chunks, that could foul beaches . Nonfloat
ab1e debris comprises materjal that could reasonably be expected to cause con
fl lets with bottom-net or tr-awl fishing . Because functional definitions of 
debris are used, dredged material, if consolidated into large chunks, could 
; ~se l f he considered debris if, for example, it could snag nets and thus 
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interfere with fishing act'vities . The contractor must include wlth the p10-

posed dredging operations and disposal operations plans , the method <or 
methods) that will be use to remove debris or, if needed, tl, break l:H~t: 
chunks of dredged mateda up, and this could include physically forcing 
material through a sieve r screen. A predredging investigation of s1tP 

performed by the contrac or aod reported in hia proposed dredging ope1 ·1t innt 
plan will disclose possi le debris on the site, and may J.oclu ie ,.11.: t ion!i 
described in paragr aph of exhibit C. Dredging site inspections will be 
made by the Corps and Eco ogy to ensure that the contractor is in compl iaoc ,_ 
with the approved operating plans, and that identifiable nonf lQatable debris 
are removed prior to discharge at unconfined open-water disposal sites. Float
able debris will be either removed at the dredging site or picked oul ol the 
water at the disposal site. The size of debris which must be removed will be 
specified in Corps 404 permits and contracts which address the debris that 
could be encowitered during dredging. The dredg ing contractors are required 
to maintain a daily journal of activity, which shall include description of 
the handling of debris encountered during dredging and disposal. CompJ 1anc:e 
inspectors may review this journal . 

6 . 2. 8 Other Conditions. While not anticipated at this time, additiona 
project or permit-specific requirements may be specified on a C"1SP-l,y-,..11<.e 

besis and imposed as a specific condition for disposal of the ind1viou~1 
Section 404 permit, Section 401 Water Quality Certification, nr ONR sll"' us• 
permit. 

6. 3 Overall Permit Process. The overall permit process for cl redging anrl 
unconfined, open-water disposal is shown in figures 6-1 and 6-2. Figure 6-' 
shows the process for a non-Corps applicant seeking a pennit to dredge and 
then dispose at an unconfined, open-w~ter site. Figure 6-2 shows the process 
for Corps projects . Shoreline permits for disposal site use are obtained by 
DNR (see 6.3.1 and 6.3.S below). 

b.3.1 Local Shoreline Manaaement Pennita,. Local governments have regulatory 
authority over use of unconfined, open-water disposal sites through the State 
of Washington Shoreline Management Act (SMA). The act establishes a locally 
based permit system guided by local shoreline management master programs aud 
overseen by Ecology. The $MA, adopted in 1972 by the State of Washingtm. 
resulted in a State program for the management of the State's coaslal r~so u~~es 
with attention given to the envjronmental, economic, and social impacl of 
resou rce utilization. Section 305 of the 1972 federal Coaslal Zone Management 
Act {CZMA) (Public Law 92-583) provides for the devel r)pmen t o( Stdte lllortag ~ment. 
programs . The local shoreline master progranls az:e p;:,n. 1)f the State ut wash
iagton Coas tal Zone Management progran1 1 originally approved 1o U76 by the 
U.S. Depar tment of Conmerce. 

Pierce, Skagit, Whatcom and Clallam Bay counties will use t heir existing shore
line management master programs to evaluate DNR's applications for shorel ·n~ 
permits for the proposed Phase II Sltes. These appli caLinn6 will seek µermit~ 
for the maximum possible period ( currenlly S years). 
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AfLP. r reviewing all th~ Puge t Sound master programs, t he PSDDA agencies coo-
c l11d~d lhat the r e was a need for consistenc y among local j urisdictions in the 
treatment of dredging and dredged material disposal . Accor di ngly , suggested 
model s horel i ne master progr am policies and r egula t ions f or unconfined, open
wa ler dredged material disposal were developed in cooperation with interested 
s hore line j ur isdictions. The model language is con t ained in exhibit 8 to this 
repor l . The suggested master program polic i es a nd regulations have been 
r e l ated t o the PSDDA managemenl plans. A maximum pennit period of at least 
5 yea r s i s contained in t he model pol i c i es and regulations which are recom
mended for adoption and use by each juri s dict i on. 

6.J.2 Sect ion 10/ 404 P~~mi..!;, . Corps r es pons i b ility Lo regulate disposal of 
dredged 01 f n 1 maleri a1 i n the waters of the Uni ted States is mandated by 
~Pction 404 of t he CWA. The purpose of the CWA i s to res t ore and maintain the 
~hemicat, physical, and biological i n tegrity of waters of the United States. 
The Corps also regulates dredging under Sec tion 10 of the River and Harbor 
Acl. The cev iew process for Sec tion 404 and Sec tion 10 pe rmits is shown in 
figure 6-2 . 

EPA, i n r•onjunc tion with the Corps, develops guidelines for the implementation 
an d use o f di sposal sites under Sec tion 404(b)(l). EPA is authorized by Sec
tion 404 (c) , to prohibit or restrict the use of a disposal site whenever it 
dete rmines thal the discharge will have "unacceptable adverse impacts." EPA 
also r eviews and comments on Section 10/404 public notices issued by the Corps. 

6.3,3 £gc tion 401 Certification. Shoreline Management Act Oversight . Ecology 
has the responsibility for the State of Washington for certifying compliance 
with Sectlon 401 of the CWA. This certification is required for any applicant 
of a Federal pe rmit to conduct any activity which may result in any discharge 
into navigable waters lying within the State of Washington. The i ssuance of 
water quality certifications for non-Corps and Corps projects is shown in f ig
ures 6-1 and 6-2, r espectively. 

Ecology a l so establishes State- wide guidelines for State/local administration 
of Lbe Sl'.11\ , Ecology ensures that permits issued by local governments are con
sislent wi th the intent of the act. Ecology will encourage local governments 
Lo adopt t he PS DDA model shoreline management master program policies and regu
lations . Pe rmits issued by local governments for unconfined. open-water dis
posal wil l be r eviewed by Ecology for conformance with State guidelines. 

b.3.4 Hydr...aulics P~s;J;._App.r.o.xa.J.. The Fisheries Code (RCW 75.20.100) and 
State ~egul at i ons (WAC 220-100) establish the hydraulic project approval (HPA) 
process . The purpose of the HPA is to protect fish life. Through an inter
agency agreement with the Washington Department of Wildlife (WDW), WDF admin
iste~s mos t HPA's in saltwater areas. The Corps Section 404 public notice, 
11ltl\ough 11o t intended by the Corps, is accepted by WDF and WOW as the appli
~a t ion f o r the HPA . The general permit process is shown in figure 6-1. 
Responsi~i lily f or en~uring compliance with the HPA lies with WDF. 
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6.3. 5 Disposal Site Permit Activities of DNR. DNR is the proprieLor 11 f 
State-owned aquatic lands. In tbe past, DNR has used an established site 
selection procedure and issued open-water disposal permits. Sites were 
selected with the advice of an advisory c-omrnittee, the lnteragency O(Jen-lfatc1 
Disposal Site Evaluation Committee. This cotmnittee is composed of repre
sentatives of Federal and State resource agencies and meets when needer!. 8ee 
chapter 9 for a discussion of future agency coordination . 

The DNR siting guideline5 will be a.mended to be consistent with the P5DDA ~H.,. 
selection process (see Phase I DiE,po..al Site Selection Tech11ic~l Appf-'t1dix 
(DSSTA) June 1988). 

DNR. concurrently with the public review of the Phase II draft do~uments , 
applied t o Pierce , Skagit, Wh~tr.om and Clallam coW1ties for disposal site 
shoreline permits. DNR is the lead agency for compliance with the State of 
Washington Environmental Protection Act (SEPA) requirements associated witb 
these permits. DNR will manage all sites and ensure compliance with siLe use 
requirements. The local shoreline jurisdictions will acL on Lhe ONR :ippli 
cations based on the final EIS for the Phase ll study area. 

DNR will continue to issue dredged material disposal permits ~or ear·h indl 
v_;_dual, non-Corps disposal operation. The application proces - i.s 1>bo;;11 i.11 
figure 6-1. These permi ts will be granted for the term of Lh,1 proje, t but 
generally no longer than 2 years. This evaluation wi 11 allow VNR to au 1nst 
site use to mee t revised dredged material evaluation procedu1es u1 sit~ use 
requirements as they are developed . For Corps proje.cts having local i::pon<:ors 
(rnost projects), the project sponsor will be required by DNR to ohLa1r1 ~ VNF 
pennit. 

6.4 Compliance Inspections. PSDDA disposal sites were selected anrl Lhe 
evaluation procedures formulated in recognition of the needs of both envi
ronmental protection and waterborne commerce. Compliance with the PSDDA plan 
is required to ensure that both these needs are met. This will be accomplisheJ 
through spot checking of dredging and disposal site activities. 

6.4.1 Methods. The dredging operation will be inspected to ensure that only 
suitable material is taken to the unconfined, open-water disposal sites. Pre
dredg i ng sediment evaluation will determine the hnrizontal and vPrt ir:1 ·,·,1 r, 

of materials which are suitable for unconfined open-water disposal A visllcil 
tnspection of the site will be made to assess the potential for debris ~11 

inspection plan will be written for each dredging operation ~ither by tll'! r rp" 
for Corps projects1 or by Ecology for non-Corps projerta. Oetails of what will 
be contained in the inspection plane are described in Phase I MPTA (.June 1 n113, 
Inspections during dredging will be carried out by the Cotps for both Corps a~d 
non- Corps projects; the latter to ensure compliance with Corp:; <,ect1on 40I~ r-~• 
mit conditions. Ecology will alao conduct inspections of both Corps and non
Corps projects for compliance with their 401 Water Quality Certification. The 
Corps and Ecology will coordinate development of their respective 1nspPrt;on 
plans and inspections to avoid unnecessary duplication of effort. Cc,pieR of 
the inspection pl~ns will be exchanged and provided to DNR. 
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Disposal harge positioning and other conditions of site use will he checked by 
both ONR and the Corps_ for Corps and non-Corps disposal activities Compliance 
inspection at a particular disposal site will depend on the methods used for 
positioning at that site. At Phase I and II s ites covered by VTS, VTS will be 
the primary means of checking barge positions. These site are Port Angeles, 
Port Townsend, and Rosario Strait in Phase II and Elliott Bay in Phase 1. 

Compliance inspection at other sites will be performed by radar from shore or 
othP.r mP~ns adequate to verify the position and t ime of rli&posal. Dependlng 
on the verification methods selected , disposal site operators may be required 
to retro-fit barges with dump sensors, to provide and carry standard position
ing transmitters, or to provide other evidence of positioning accuracy. 
Effor ts wjll be made to minimize c.osts to disposal site users while meeting 
lhe need to positively verify barge positions. Operators should contact the 
Corps or DNR for current information on disposal site positioning monitoring 
requirements. 

All non-Corps disposal site users will be required to submit records of site 
use to DNR. The Corps will provide copies of Corps contractor inspection 
reports to DNR. The Coast Guard will submit records to DNR of activity 
reported to VTS. These records will be used by the Corps and DNR in verifying 
compliance, and in tbe preparation of the annual PSDDA reports on disposal 
site use. 

6.L, . 2 ~elation Follow-Up. Violations of permits issued for dredging and use 
of unconfined , open-water disposal sites may involve the dredging operation, 
the presence of debris in dredged material taken to the disposal sites, posi
tion1ng al the sites, or other special conditions of site use. Each agency 
has its own authorities for responding to -violations (see Phase I MPTA). Any 
violations discovered by DNR, Ecology, or the Corps, through their inspection 
process , will be reported to the other agencies. Each agency will take appro
priate action consistent with their own authorities and responsibilities. The 
agencies may elect to perform disposal site checks, or have the dredgers per
form such checks, to confirm the absence of obstructing debris. 
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CHAPTER 7. DISPOSAL SITE ENVIRONMENTAL MONITORING 

7.1 N~ed_fQ_r_An_d__Qb_jec t ives of Environmental Moni tor1na. The primary func tion 
ot environmenta l monitoring is to ensure compliance wi th the Section 404(b){l ) 
Guidelines and to field verify Lhe PSDDA predi c tions of si t e conditions foll ow
ing disposal. Moreover , monitoring will provide the dat.a to allow d i rec t 
response lo a gency and pub lic questions r e garding s .1. t e c,,nd i tions and envi 
ronmental i mpac ts. 

Th1s rhapler pn~sents t he key fea tures of the overall proposed PSDDA monitor
Ing plan for Lhe .Phase I I disposal sites . The Phase II sites i nclude two 
r11Jndispersive s:i t es (Bel ingham Bay in north Puge t Sound and Anderson/Ketron 
Islands i11 soutb Puge l Sound) as well as t hree dispersive s ites ( Rosario 
Straits, neat' Po rt Townsend and near Port Angeles , all in lhe north sound). 
Th£' rnunitoring p lan for nondi spersive sites is de si gned t o veri f y t hat no 
•1t1;H••·epl.il> l e adve r se e ffec ts have occurred within or beyond the d isposal si t e 
and o assure tha t dredged material disposed at tbe site s gene rally remains 
wi Lhiu Lilt:! cl lsposal sile boWldary. Dispersive sites will be periodically 
mouilored lo es tablish thaL t here is no significant long-term mounding of 
d .. edged matecial r esul t i ng frnm disposal. Details o f the environmental 
monitodng anticipated for t he Phase II area are contained in exhibit D. 

F'or Lhe noudi spe r"sive disposal sites the monitoring plan is designed t o add r e s s 
well-defined objec tives o r questioos that directly relate to verHlcation that 
1111arrepL1bl 1: chemical and phys i cal impacts have not resulted from dredged mate
rial disp()sal. These questions are: 

• Does l he de pos JLed d~edged material stay onsite? 

• ls t he blol ogi cal effects condition for site management (Site Condi
ti on 11) exceede d al Lhe s ite due t o d i sposal of dredged material? 

• ALe unacceplable adve r se effec ts, due to dredged material disposal, 
o r. rur1 ing to biol ogical r es<>urces offsite? 

Under th1• d isposal gu i de lines adop t e d for Phase l, and the Phase II nondis
persi ve sites , "minor e ffect s on biological resources , " due to chemicals of 
coocem 1 are allowed at the disposal site. This allows c hronic sublethal 
biological ef f ects ons i t e . 

Due lo Lhe de l a y i n l nitiatjng use of Phase I PDSSA sites and to new informa
Liou un envitonmenta i monitot ing costs, s everal c hanges are being made in 
Phn~~ t mon itoring also . These c hanges are made in the proposed schedule f or 
•.:11v i.ronmenta 1 mon i Loring and are described in section 7 . 3 .1. 

7.2 Scope No11c:ll.sp_e rsive __sH..e__s . Given the assumption that disposal will be 
LtmiLPti to dredged ma l e ri.a l Lhat i s consis tent with PSDDA disposal guidelines , 
,•11vlronmc11 ta l mon l l o ring during actual disposal operations is no t considere d 
to r.., ,.,._., Pssary. In a dd ll i o11 to supporti11g biological informat i on, this 
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decision is based on field studies that document a very small loss of fines 
and associated chemicals to the water column during disposal prior Lo impact 
on the bottom (see Phase I Evaluation Procedures Techni cal Appendix (EPTA) and 
Phase I Disposal Site Selection Technical Appendix (DSSTAJ June lY88). ~tu~i~c 
have also shown that conventional pollutants (t:.g., sulfides, TUC, and tcta. 
volatile solids) should not be a significant problem either, Consequt11Lly, 
water column and surface monitoring, as well as beach monitoring, will 1111L hi• 
Wldertaken. Instead, the mooiloriog will focus on the b~nthlc enviionmP.nt on 
or near the site, As tne disposal sites are all located io 1c,w energy a11d low 
current areas, offsite impacts are not expected. lfowevec , uftsil.e 111n11 lto1·ing 
will be conducted to verify these expectations. 

Significant numbers of mobile species are not anticipated at the active dis
posal sites. Onsile benthic communit ies are expected to be buried to varying 
degrees following disposal of dredged material. Full recolonization of the 
disposal sites is not expected during active use of the sites since continued 
disposal operations will tend to cover any recolonizers. Partial recoloniza
tion will occur each year during periods when dredgin~ operatln11s a,~ 
restricted (due to fisheries closures), however, these recolonizecs wnuld be 
buried once disposal operations resume. Permanent recolonization nf Lhtc i-. i lPf 

is expected once the sites are no longer used for the disposal of d1ed~ed 
material (Dt!xter et al. 1984; Rhoads and Germano, 1986). Prior t.:, l hat . ime 
th~ sites are not expected to provide sufficient prey to altrai..t ,i\,IJitjo,ol 

mobile species beyood the tew that were observed during site idAnlif i al 1011 

studies. 

The environmental moni toring element of the Phase II management plan 1111.!l udF-~ 
a predefined management response strategy for nondispersive d1&po6a , t tc 
dealing with how monitoring data are to be used and interpreted• i.e.• "trig
gers" for appropriate management action. These actions may include additional 
sampling at the site ("verification sampling"), adjusting the evalual ion pro
cedures used t o assess dredged material, or modifying use of the site. 

Based on t he questions set forth in paragraph 7.1, and utilizing acc-epted pro
tocols, the monitoring plan specifies monitoring techniques, stations, and 
frequency for each of the Phase 11 nondispersive disposal siles. The key 
field analysis concepts used in the monitoring plan are: measuremen t ol 
gradients , comparison to established guideline values, comµarison to hl.'!i~ ir r 
conditions , and comparison to nearby benchmark areas. Gradient meas,.11 1::ments 
assess parameters do-wncurrent from the site looking for evidence of olfnit~ 
movement of dredged material of chemicals of concern from that mat.eri 11. ~erl 
iment ch.emical values and bioassay responses will be compared to Lhe PSDDA 
guidelines to verify that acceptable conditions continue at lhe sites 'I his 
analysis will serve as a check of the sampling aspects of the disposal g11id~
l1nes, i.e. , characterization of the dredged mat~rial. Also, dnalys1s of 
onsite dredged material will help provide a "field reason to believe," basis 
for deciding when additional site studles are necessary. 

Compa1 ison of offsite conditions to baseline conditions measured prior to di:;
posal w:ill be done to verify that no unacceptable changes have occurred due. 10 
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dredged material disposal. Changes in parameters onsite and offsite will be 
compared to nearby relatively undisturbed areas (benchmark stations) to deter
mi ne lt changes are due to other sources or natural fluctuat ions . 

The most intensive monitoring will occur during the first few years of site 
use. This will allow for early response should unexpected adverse impacts 
occur. Future monitoring effort may be l essened if monitoring indicates no 
significan t e(fects have occurred, (Le . , PSDDA evaluation procedures are 
producing the expected r e sults). Field studies will be ~onducted during the 
same season each year (i .e., during late spring ). Int~nsity of monitoring may 
<liffer from year to year depen•ling on the volume of dredged material disposal 
1Jur1ng tile year at the s ite . A tentative schedule of monitoring studies has 
heen eslabli,;hed for the sites, but this schedule may be adjusted if insuf
fident 111aLerial is deposited at a. site to warrant full study. 

7 l Gene1 al_~.lt.o.d.n~..£1.an - Nondispersive Si.tu., The general monitoring 
pl Mt f H Lhe nondis persive sites consists of several types of fie ld studies, 
ea~h vary(ng in intensity and frequency, and field measurement techniques. 
I1 lus trn ted i n tab le 7 .1, the various categories, parameters, and techniques, 
and their relation to the monitoring questions, are described in following 
paragraphs. 

7.3.l Monitoring Categorie6. The monitoring plan for the nondispersive sites 
will be accomplished in two separate steps: a baseline study before disposal 
lakes place and periodic monitoring after disposal occurs. Due to delays in 
initiating disposal site use under Phase I, the currently anticipated envi
rorunenLal mo1Jltor-ing schedule for Phase I sites has been revised . Table 7 . 2 
contains the currently anticipated schedule for baseline studies and envi
ronmental monitoring for all Phase I and II sites. The following paragraphs 
discuss environmental monitoring for both Phase I and II nondispersive sites. 

a. Ba$_~ll11.e. The purpose of the baseline is to document conditions 
P.xlsting at and around the disposal site and at benchmark stations prior to 
.J isposa L of dredged material. The information will serve as a basis for 
, omparison of postdisposal conditions at the site, allowing an assessment of 
disposal i mpac ts. Baseline data have been obtained for the same chemical, 
bio- l ogical , and physical parameters that will be assessed during 
postdis~osal monitoring. 

Baseline studies of the non-dispersive sites were completed during the spring 
of 1989. While biological activities occur year round at the disposal sites, 
spring months are normally the time of high biological activity. This is when 
new recruitment occurs to the benthos and demersal predators experience higher 
feeding rates. Accordingly, the spring is the time in which most benthic 
impacls ran be expected and, therefore, it serves as the best period for 
rherking site condilions. Future monitoring will always occur during this 
same season to allow a comparison of data for trend analysis. The monitoring 
activity co iuddes with the normal dredging closure specified by the 
Wiishington Department of Fisheries to protect outmigrating salmon and 
slee lhe::id smolts (March 15 to June 15). 
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b. Partial Monitorin&, The purpose of partial monitoring 1s to verify 
that the dredged material is staying onsite and that acceptabJe conditions 
continue at the site, A minimum number of chemical stali ons will be sampl ed 
to determine chemical characteristics of the sediment. A map o1 the Jispt;&,d 
area moWld and spread will be produced by using sediment vertical prof il it.g 
camera (SVPS) imagery. In addition, SVPS biological data will provlde a 
general impression of biological impacts on ann off site. ParLiAl monitor1ng 
addresses two of the thiee key monitoring questions (see table 7.1). 

c. Full Monitodne;. The purpose of full monitoring is to determine if 
the physical, chemical, and biological parameters, documented duriug the base
line study, have changed Full monitoring freouency will vary hy site and 
disposal volume. However, hill monitoring o[ a disposal site will be con
sidered after l00,000 c.y. of dredged material have been placed there. RP cen t 
analysis suggests that measurable depths of material will not occ,.u- on the 
sites until at least 100,000 c.y. has been placed at the sites. Verification 
of the appropriate trigger volume will occur during monitoring o( high volume 
disposal sites in the Phase I area. 

Currently, two full monitoring studies are believed to b~ necessary within Lht• 

first 5 years of site use (depending on volwne placed at each site) to estab
lish whether unacceptable impacts are occurdog on or o(f site F•Jl J rn 11i
t oring addresses all the q•.iestions discussed in paragraph 7. l I also see ta ,.e 
7 1). As the PSDDA agencies gain information from the lni tial moui to ring 
efforts and from developments in the science, monito ring nee~s will be reap
praised. A current monitoring schedule projection will be maintained by DNR 
and be available to the public on request. 

7 • 3 • 2 Monitodni Parameters - Nondispersive Sites. Three general groups of 
parameters will be measured during baseline and monitoring: physical, chem
ical, and biological. They employ different sampling tools and stations. 

a. Physical. The purpose of physical measurements ts to disreru ll1t~ 
areal extent of the disposal impact area. This will be accomplished through 
stratagic placement of SVPS stations. 

b. Chemical. Chemical monitoring stations will be sited based upon lite 
results of the physical measurements. The purpose of chemical measurer1,:,nt.: ,., 
to document the presence of chemicals of concern on and off sjte due lv dredg"'1 
material disposal and establish if they a.re causing unacceptable adverse 
impacts, This serves as a check on the sampling and analys:is of thF- drerl~wg 
site sediments and helps to answer the questions: (a) was the dredgeo mat~
rial properly characterized and (b) has the site management condition h•"'en m,,.1-
Bioassays will be conducted at some of these stations. 
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TABLE 7. l 

RELATIONSHIP OF lCEY HONITORIH(; QUESTIONS TO 
TYPES OF MONITORING, PARAMETERS, AND TECHNIQUES 
USED IN TH£ PHASE 1 AND PHASE II ENVIRONMENTAL 

MONITORING Pl.AN FOR NONDISPERSlVE DISPOSAL SITES 

Monitoring Qu~ction 

Material Site Management 
Stay& Condition Not 

On&ite? Exceeded? 

Types of Monitoring : 
Baseline X X 
Partial Monitoring X X 
Full Monitoring X X 

Parameter: 
Physical Mapping X 
Sediment Chemistry-Onsite X 

-Off site X 
Sediment l!ioassay-Onsi te X 
Infauna} Tissue Chemistry 
l:1faunal Abundance 

Techniques: 
Box Cores X 
SVPS l/ X 

l/Sediment vertical profiling 1y1tem. 
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Biological 
Resources -
Unaffected 

Qffsitd 

X 

X 

X 
X 

X 



f'HASE l PU'.l< 

CRANGE PAGE 
2/2/90 

UBL£ 7.2 

ANTICIPATED SCHEDULE tOR BASELINE STIJDIES AND 
ENVIRONMENTAL MONITORING AT EA H 

DISPOSAL SITE OVER A 15-YEAR MONITORING PERJOol/ 

llf.ASt U ?HASE I 
FISCAL Bellingham Ander1-0n/ Port t1 iott Conmen cement 

YEAR Boy JCetron 

1988 
1989 

1990 
1991 F 

1992 
1993 

1994 
1995 p 

1996 
1997 

1998 
1999 F 

2000 
2001 

2002 
2003 

2004 p 

-= 'Buel ine 
F ~ Full Monitoring 
P • Partial Honitorin 
Ph• Physical Mon torin 

F 

p 

h Gardner Bay 

B B 
J 

F F 

l'h 

Ph p 

Pb p p 

1/ Moni orin1 effor Iv 1 only t k plac f r th 1ite ve b@en 
nd volumes are 1ufficien tor aeon bly expect hat o serve.be changes 

be present. Dispersive aite• (Port An elea, Port TO'lit'l'll nd, and Rosario 
will receive physical monitoring only This t b al o 1how e•i ed 
monitoring schedules for Pba1e aite , don updat d volumes antic ·p 
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c. Biolo~lcal. The purpose of biological measurements is to augment chP.m
ic-al meas1trements by documenting benthic organism responses to the presence of 
cnemtcals in their environment. For the disposal £lte , bioassays will be used 
to check the site management condition . Biologica l tests of offsite stati ons 
will measure biological responses through bioaccumulation tests and a check of 
benthic infauna abundances, These responses will be compared to baseline 
and/or along a gradient Lo determine if there is an unacceptable impact from 
dredged material disposal. 

Measurements will be made on the bioaccumulat ioo of toxic chemicals in the 
bo,Jy tissue of sessile bentbic organisms such as worms and clams that have 
been Lakeo Erom the gradient and bench mark offsite stations. Bioaccwnulation 
examines the relative exposure of these organisms to chemicals in the sedi-
111e11ts1 overlying water , and suspended particulat e matter (nephe loi d layer), 
;1111.) the rel at j ve uptake of those chemicals. Chemical levels in tissues of 
benthic species have implications for the health of the measured organism, and 
fur Lhe negree to which the contaminant levels may affect tissue residues of 
predalors. 

d. Oftpi te_J!enc_hmark Station&, The purpose of offsite benchmark stations 
is to determine if differences in chemical and biological measurements. noted 
during munito r i.ng of the disposal sitet represent natural or background varia
tion at a similar depth and substrate within the general area, In general, 
samples from these stations will be archived, and analyzed only if sufficient 
changes occur at tbe other monitoring stations to warrant a check of the 
11ffslle benchmark station data. 

7.4 Da~a....b_o.alysis , Interpretation. and Response - Nondispersive Sites. 

7.~ .l lut.J;odutliQil. Management of the nondispersive disposal sites will be 
hased upon analysis and interpret at ion of the field monitoring data, and upon 
subsequent agency administrative decisions. Monitoring data will be analyzed 
eithe r thr-ougb an evaluat i on based on the PSDDA dredged material disposal 
guiclelines or- a statistical comparison of the monitoring data to baseline data. 
Intei:pn:tation of the moni toring results, in terms of ecological significance, 
will requlre an understandiug of the data evaluation procedures, and profes
sional judgment. r,, addition to data analysis and interpretation, site man
agemenL actions will depend on the degree of environmental r isk and other 
•·01,side1at ions , e .g., feasibility. 

Stat.lstics will only be employed in the data analysis phase, solely to identify 
where observed differences between monitoring data (obtained subsequent to use 
of Lhe site for dredged mal~rial disposal) and bas.eline data (obtained prior 
to site use) are potentially significant when conaidering the methods used, 
Lbe variability of the parameters measures~ the nwnber of measurements made on 
each parameter, and the magnitude of the observed differences . Statistics 
consider the accuracy and precision of the monitoring methods in indicating 
whet:her:- Lhe observed differences at the disposal aite warrant further profes
sional evaluation . Statistical significance does not imply e cological sig-
nif icancr-> ; professional judgment is essential in interpreting monitoring 
iMlirnt irms and ct>commending site management actions. 
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Statistical indicators used in data analysis are often developed by applica
tion of statistical power analysis, a widely applied environmental planning 
tool for considering the relationship between parameter variability, the 
number of samples t o be taken, and the statistical confjdence desired ln the 
resulting data. The statistical triggers used in the monito1·ing plau are 
determined primarily by the variability of the parameter being measured and 
the work effort (number of samples) allocated by the monitoring plan. They 
represent mi nimum differences that should be observed before additional da,. 
interpretation (to consider ecological significance) 1s conducted. 

Several study participants suggested using differences between monitoring and 
baseline data that were substuatially smaller than those shown in the monitor
ing plan for determining if a condition of concern exists. However, the power 
analysis indicated that these smaller differences would not be possible to 
measure without substantially more samples and analysis or significantly 
reducing Lhe desired confidence level (see Phase I MPTA, June 1988), Conse
quently, the study participants agreed that the statistically derived dif
ferences were the best possible, given the current level of moni todnp ei fort 
proposed . 

7 .4. 2 ~. Onsite monitoring on the oondispersive siles wiJ l Le 
limi ted t o verification that the site managemenL conc:titlo11 ~•as 11ot heen 
exceeded. This will be cone through analysis of onsite sedime11t. (.;he1111r.F.il 
concentrations and bioassays. If the site management condition js being 
exceeded, tben disposal guideline adjustments will be considered . 

Analysis of the monitoring data for offsite checking and development ol P 

management response to the findings is a more complex process t hat ~,..,rlude~ 
both statistical procedures and professional review of the data. Each step in 
t he three-step process can be posed as a question tha t must be addressed before 
moving to the next step in the decision making process. The answer to each 
question determines whether further evaluation of the monitoring data is 
required. The question associated with each of the decision making steps ls: 

Step 1: Are the values for the parameters measured during monitoring dif
ferent from the values f ound during the baseline? 

St~: If differences (or exceedances) are found, are they due to tlP. 
disposal of dredged material or due to other causes (changes due too litr 
chemical sources or due to natural variation)? 

Step 3: lf the <Jif ferences ( or exceedance&) are due to the disposal or 
dredged material, what type of management action is warranted based on au 
assessment of the ecological impact associat~d with the changed conditions? 

The first step in the process would be to determine whether the values observed 
during the monitoring effort (partial or ful l monitoring) differ from the 
values found during the baseline (step 1 in the site management process) 
Depending on the parameter being evaluated, one of several methods would be 
used to determine if t he monitoring data are different from the basel i ne 
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values. Sediment chemistry and SVPS data used to determine if the dredged 
materia l has spreatl beyond Lhe disposal site would be compared to data on 
s~dimonL characteristi cs gathered during the baseline for stations at the site 
pedrneler line located approximately 1/8 of a mile beyond the site boundary, 

Offsite chemical concentrations and bioassay results at other stations would 
be compared to baseline values for sediment chemical concentrations and 
toxicity (bioassays). Data on benthic body burderu:: and beothic abundance 
would be st~ti~ti~ally rompared to the baseline da ta to dete rmine if differ
ences between tbe data are supported . The interpretation guidelines for all 
of these comparisons is presented in the Phase I MPTA, exhibit It June 1988. 

Tf ~omparisoo o f the mon1Loring data to the baseline data does not indicate 
lhat any offslte changes have occurred since disposal a ctivity began. then it 
r an be ,Pasonably assumed that dredged material discharged at the disposal 
si les is staying onsite. However, if any of the data are found to differ from 
Lh~ basr. liue values then a question arises as to whether the differences 
vbherved arP due to dredged material disposal or due to other factors affect
ing Lhe <lisposal site area (step 2 in the site management process). Exhibit I 
of Phase I MPTA (June 1988) describes how this question will be addressed. 

7. Li. 3 Resp.Q.n.§e. If the changes observed in the vicinity of the disposal site 
arf.: co11c:luded not to be due to disposal of dredged material, then no manage
menl aclion would be required. If 1 however, analyses of the data suggests 
thal changes around the disposal site may be due to dredged material disposal, 
then best professional judgment would be applied in evaluating the ecological 
sjgnificao ce of the observed changes (step 3 in the site managernent process). 
The vadety of management actions that might be appropriate at t his ti..llle could 
inclL1de ( in order of increas ing significance): 

• analysis of the remaining archived samples for the other monitoring 
p.:irameters to de termine the extent and the ecological significance of the 
••h;rnges: 

• uffsite investigations to verify the presence of dredged material and 
Lu determine the extent and ecological significance of the effects; 

• program adjustments , such as modification of site use or amendment of 
clisptis~J guj delines to bring the site management into CWA requirements of not 
allowing 11narreplalil1? adverse impacts; and 

• IMjcir program responses such as site relocation or mitigation at the 
existing sile. 

Any action, however, must be based on a careful evaluation by all the PSDDA 
agencies of the monitoring results and an interpretation of these findings 
relative t o potential ecolo~ical significance. 

I ."> Appli_Q!tion___p_f_ Dilution (Mixing) Zones - Nondispersive Sites. The State 
Water Pollution Control Act (RCW 90.48) enunciates the policies, authorities, 

7-9 



scope, and enforcement programs to protect waters of the State. Provisions of 
the act allow for promulgation of rules and regulations relating t1) slandards 
of water quality and for substances discharged therein. includin~ :,edime11ll'-

The State water quality standards (WAC 173-201) provide for dj 1 utic 11 (m1x i ,1l• I 
zones when the standards cannot be met. For purposes of comp I i'inrr: "t'-l th t l1,, 
State water quality stAndards, the dilution zone of each PSDDA d isposal ~it~ 
will include the site itself and the adjacent area out Lo the pet im,~u~,· 1 i111: 

used in environmental monitoring. The State water quality re r ti I ital i<m ( ~e, 
tion 401) and/or modif icc1tions (WAC 173-201-035), for each pro iPr I il.' .1, ,tecl a 
permit for disposal at PSDDA site, will contain standard language describing 
the dilution zone. 

7.6 ld.e..ntification of Concerns That Warrant Monitoring - Disper~iv~_ ~iLes. 
Dispersive sites are located in areas o f high bottom currents where dredged 
material placed at the site is expected to be rapidly transferred offsi t e. 
This precl~des practical monitoring f or chemically caused biologic,il eFre~Ls 
Accordingly, a more restr;c tive disposal gui r1Pl ine has been propris'.?d I 1,L LIi• 

dispersive sites. However, each dispersive site .,..111 be moniLored , using 
precision vertical soundings, to detennine if l ong-te rm mo u11:Hng of Ii retJged 
mat':?rial is occuring which could impact conIUercial trawling that mi~ht 1Jrcur 
at these sites. 

During baseline, vertical soundings over continuous transerts werP 111;u1P al I lar> 

site at 100-meter spacing. The transects began and ended 100 meteth ouLsid~ 
the disposal site. The information will be maintained at Lhe Corps nl 
Engineers . During monitoring, the same transects will be rerwi u s~ng Lhe sw, 
type or quality of equipment as used in baseline. Tbe Corps of Fngrnl!erc i 11 
compare t he baseline profiles to the monitoring profiles to determine if a 
significant change bas occurred. See exhibit D for details on th~ rnoui taring 
of dispersive sites . 

7.7 Agency Responsibilities. Costs. and Funding. Environmental mo11 itorin~ 
baseline of the oondispersive disposal sites was established by Ecology with 
$223,000 appropriated from the State gene.cal fund for this purpose. The C()q.1s 
has accomplished baseline studies of the dispersive sites at a cost of 
$25,000. The Corps and DNR will be jointly responsible for subsequent env i ro11-
mental monitoring. Monitoring studies will be coordinated to minimize costs , 
assure propel'.' temporal sequencing, and data compatibility. Envi rnnmP11tal mor -
to ring reports produced by the Corps and DNR w i 11 be exrl-iang_ed and prov, •I•. I 
EPA and Ecology for technica 1 review From these repnrts, Fco 1 l'l'J vi I I pr q1r1 1 • 
a summary report that will be the basis for the periodic review hy th1> P~Dr//\ 
agencies, affected local governments , and orhet interesled ~~rties o! Jj s1 ,sn I 
site monito ring (see chapter 9). 

The Corps will generally be reaponsibie for the costs of physical monitoring 
nf both dispersive and nondispersive disposal siteaJ currently estjmated ~L 
$18-6,900 (inclusive of baseline monitoring) for the 15-vear periotl. rmR 1>i.ll 
generally be responsible for conducting chemical and biologic-al monilari1 f 
Ll1e cost of whicb is currently estimated al $527 ,000 for Lhe 15-year period 
F\md i ng of environmental monitoring is discussed in c ha pter 9. Basel i IIP 

studies and subsequent monitoring will be accomplished within ava1labJe f11nds . 
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CHAPTKR $. DREDGED MATERIAL DATA MANAGEMENT 

8.1 lnlrQ..q~c__t;_.vm . This chapter describes how data, collected in i mplement i ng 
ll,e 1:'SDDA Phase I and 1 I management plans, will be managed through an overall 
(la ta management system . Data on sediment quality are curr_ently collected and 
stored through a variety of mediums from elaborate computer systems to simple 
paper files. Several major studies have utilized microcomputer systems. while 
sediment data from every<lay processing of dredging proJecL permit applications 
have been assembled in paper files. 

1'he PSDDA s tudy has gene ra terl considerable data in developing sediment evalu
ation procedures and the extensive gathering of biological and physical data 
on preferred and alterna t ive disposal sites. Implementation of the PSDDA 
plans is producing much more data and a requirement for i.nunediate data analy
sis. Tins further supports the need for an overall dredged material data 
management system. It is the intention of the PSDDA agencies that da ta be 
~ollec t ed and stored in a format that is useful to as many users as possible, 
wit.ti the data easily accessible to all interested parties. 

Annual reviews are being conducted by the PSDDA agencies and other interested 
parties n[ 2..lJ elements of the management plans based on the environmental 
monitoring data collected for each of the selected public multiuser uncon
fined, open-water disposal sites, and the data generated from implementation 
of the dredged material evaluation procedures. Consideration is being given 
to costs a nd environmen tal effects associated with the plans as well as new 
findings resulting from nationwide and Puget Sound research. The intent is to 
e:1sure appropriate management adjustments are made on a timely basis, consis
tent with adequate supporting information and sound scientific considerations 
(see chapter 9 for further discussion of the annual review and update of the 
PSDDA plans ) . 

8.l Da1a M@g.&ef!!enJ. _ _J)b jectiv-es . Some of the data resulting from the PSDDA 
program will be immediately analyzed with the results used in administrative 
derisions . This includes sediment test results and environmental monitoring. 
Othei data , such as disposal site use logs, will be stored for documentation 
or later long-term evaluations. The objectives of data management are to: 
~a) tacilltate the PSDDA management plans and (b) provide the means for anuual 
rev iew and update of the plans. 

As t·egulatory agencies and project sponsors are interested in the costs 
ussociateJ with dredged mate r ial evaluationsi per~it applicants are being 
asked to also provide information on sampling and testing costs incurred. 
This 1•<,1-.I rla La will become part of the overall data management program and be 
readi ly cons idered during annual program reviews. 

k.3 Dredged-11.a.t~riu Test Vat~. Dredged material sediment test data, obtained 
hy tile C:o rps for Section 10 and 404 permit applications and by Ecology for Sec
tion 401 water quality certifications, is being maintained by the Corps on a 
cu1npuler s ystem developed subsequent to completion of Phase I. Cost data on 

8-l 



sampling and testing is also being collected and maintained on Lhe system. 
The Corps will prepare an annual report s1J1TD11arizing data for dredged material 
tested over the previous dredging year (which ends on Marr·h 15). SediJT1Pnt 
quality data from environmental monitoring of the disposal c;it~.R w1 l I d~u bi? 
maintained on the Corps computer system. See paragraph 8.6 for relatt!<l sPcli
ment quality data management acti.vities bv EcoJ o~y. 

8 .4 D.reddng a.ad Disposal Permit Coroplianc~~- Dredging site inspect lo11 
plans and permit anrl water quality certification compliance findings collecteJ 
by Ecology and the Corps during dredging site inspections are being sent to 
DNR as they are developed. DNR is storing these data in a hard copy file 
along with disposal site use p,;'!."mit compl -lance f j_11drngs obtained by ONR and 
the Corps. Compliance findings and operational stat us are being stored by DN"R 
on a pcroonol computer for octivc projects. DNR will provide un onnu~l permit 
compliance report to the relevant local jurisdictions, other PSDOA agencies, 
and otber interested parties. 

8.5 Environmental Monitodns. DNR and the Corps share envi1orunentc:1J monitor
ing responsibilities in recognition of each agency's defined regulalnry 
responsibilities and requirements. DNR is generally responsible for l>iol\}
gical and chemical monitoring, and µrovidJng that datR to the Corp!'! for inpul 
to the PSDDA data management system. The Corps ii:i genera ly r~ _poosi 1 'e: fo-r 
physical monitoring, including the collectlon ant.I analysis ut phy!.i~a l ,I · : 
and inputing these data to the PSDDA syslem. 

The environmental monitoring data is being maintained in a computerizPcl ~y~tem 
which allows statistical manipulation of the data for trend analysis. Tech
nical reports will be prepared by the Corps and DNR for their tespecli ve 
monitoring activities, for each disposal site, within 2 months after field 
data have been collected and laboratory work completed. These repot·ls will 
summarize the field data, analyze the significance of the data io relation to 
t he monitoring objectives and draw tentative conclusions as to whethel or uot 
the data suggest a basis for concern based on ecological significance. Copies 
of the reports will be provided for technical review to the other PSDDA agen
cies. Ecology will prepare an environmental monitoring summary report based 
on the Corps and DNR technical reports. The summary report will be part of 
the annual review of the PSDDA plan with copies of this report made available 
to the PSDDA agencies and other interested parties, e.g . , Puget Sound 1ndian 
tribes, ports, local shoreline jurisdictlons, etc. (see chapter 9). 

8.6 Data Management System. The Corps is responsible for developing an main
taining the computerized information management: system for the clata desc.ribeu 
in paragraphs 8.3 and 8.5 above. 1'he ott,er PSDOA agencies have acr:~sE- to Lhis 
system. To ensure greatest possible utility, the system has heen planneri cm t1 

cooperative basis through a PSDDA agency reprei;enl!il1.ve data mc.1•1ag~meI t wo_k
ing group. Interagency agreement has been documented in an exchange of let
ters among the PSDDA agencies which set forth: (a) the scope of the system 
(b) quality assurance (QA) require1nenls for data entered into the sys Lem 
(c) data input and output formats, (d) responsibilities for data anal ysis. 
(e) system accessibility, (f) agency responsibilities, and (gj other 
appropriate aspects of concern to the PSDDA agenc1.es. 
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The Corps PSDDA database system is real time, accessible to the other PSDDA 
agencies, in a (ormat compatible with Ecology's data management system and, to 
Lhe exlenl teasible , also compatible with the Puget Sound Water Quality Author
ity's (PSWQA) system. The Corps will perform a QA check of all sediment test 
dala resulting from project evaluations prior to entering these data into the 
PSDDA data management system . Stored PSDDA sediment test data will be provided 
Lo Ecology for updating sediment quality values used to compute the Apparent 
Effects Threshold (AET) values which are employed in setting the screening 
level (SL) and maximum level (ML) values for the PSDOA evaluation procedures 
<see C"hapter Sand exhibit A, and the Phase I Evaluation Procedures Technical 
Appeudlx (EPTA) sec tion 11). Ecology may also use other Puget Sound sediment 
dalil that meets QA check<1 for updating the AET values, including that result
ing trom the Puget Sound Ambient Monitoring Program (PSAMP) and other programs . 
As parl of Lhis update, Ecology will assess the need for changes in the sedi
ment qualily values used in the PSDDA evaluation procedures and present this 
assessment along with supporting dat a and analysis to the other PSDDA agencies 
ns part of the annual review of the PSDDA plans. 
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CH.APTER 9. PSDDA IM~LEMENTATION 

Q,I Gene-tiL.l. Re__guj~~~- Individual and cooperati ve actions will be requi r ed 
hy tile Corps , EPA, DNR, Ecology, local governments, and o thers Lo implement t he 
l'SDDA rnanagme n l plan fo r the Phase lI area as is being done f o r the Phase 1 
a1ea. Many aspects of thes e plans relate t o individual actions under Sec tions 
404 and 4f)1 of the Clean Wa t er Act. Some aspects , par t i C\~larly dredged mate-
t ial Lesting , test interpre tati on , and determination of acceptability for 
uncunfined, open- water d i sposal , are higbly technical and complex and, there
fore, require considerable expertise for proper evaluation. Accordin gly, 
technical expertise , r equired for project analysis , wil l be contributed by 
each of Lhe regulatory ~genci es and the annual rev iews of the dredged material 
evaluation procedures will be a cooperative undertaking by all four PSDDA 
agencies. 

rlose conrdina t ion will a lso be necessary to implement the PSDDA plan f o r t he 
Phase 11 ar ea as has been the case for the Phase 1 area. New scientific 
information i.s continually being developed on Puget Sound water and sediment 
qualily, on the toxicity of various chemical s of concern, and on appropria t e 
Lesting pc-otoco ls. These fac ts, along with the recognition that agency 
personnel changes will occur, require established communications procedures. 
Dredged mater i al management activities needing interagency coordination 
include t he following: 

• Review and process ing of permit applications for dredging and dredged 
material dis posal. 

• Application of dredged material evaluation procedures to determine 
testing ~nd test i nte rpretation for specific projects. 

• Cunside rali on of adj ustments in dredged material evaluation procedures. 

• Use o E public multiuser unconfined, open-water disposal sites. 

• Envi r onmental monitoring and consideration of adjustments t o disposal 
sile environ.mental monitoring . 

• Considerati on of new disposal sites and/or changes in existing site 
1 oc;,i Lions or boundaries. 

9.2 Role~ and Re~ ponli.b_ililfil. The various roles and responsibilities of 
eaLlt of Lhe f our PSDDA ag,encies, for implementation of the Phase II managemen t 
plan, are di s cussed in the f o llowing paragraphs. These paragraphs also apply 
to the Phase I ar-ea as they reflect the current intent of the PSDDA agencies. 
lmplemenlation i s pred icated, where appropriate, on the availability of 
required f unds . 

9.~. L Corps of E~gjpeer~ . The Corps will: 

9-1 



a. Consider, in conjunction with EPA, PSDDA sedimea evaluatiou proc-e 
dures, incll1ding disposal guidelines, in specifying dredged material samp l 1t1g 
and testing requirements for Section 404 permits. 

b. Cooperate wiLh EPA and Ecology when processing applications J,ir 
Section 404 pennits. 

c. Provide Section 404(b)(l ) dredged material evalQation repo ts on Corps 
dredging projects to Ecology and EPA prior to making disposal dec is ions. 

d. Develop a. d,redging and disposal operation inspection plan (see June 
1988, Management Plans Techn c l Appendix (MPTA)), for each Corps dr d ing ancl 
disposal project and provide a copy to Ecology and DNR prior to iniliatio11 of 
dredging. 

e. C mply with all appropriate disposal site use requirements see 
chapter 6) when the disposal s te is being used for Corps dredging pro je t •~ 

f. Inspect each Corps and Corps permitted dredging and disp sa r OJe· 
in a similar manner as Ecology and DNR inspect non-Corps dredging and d n .~irnl 
projects (see MPTA). 

g. Adv se Ecology and DNR of any viol ations to he Sectlon ~U 11 p,rmil by 
Corps and Corps permitted dredging contractors. Also advise Ecology and D~TI 
of any actions the Corps regards as being required because of the v olatinn{ 

b. Provide to DNR the disposal site use reports on Corps and Cor-p'·
permi tted dredging projects. 

L Prepare by· September of each year the annual summary report or d1 edge 
material sampling and testiog conducted and for which quality assuran ce has 
been passed, by June 15 of that year for Section LO and 404 dredging aud 
dredged material disposal project actions (permits and Corps proje -s (ex'sL
ing, and proposed that are Wlder study)) and Sec ion 401 water quality cert i i 
cations. Reports will include data on the costs of sampling and tes ing. 
Information will be provided for each public multiuser unconfined ~ upen~water 
disposal site. 

j. Conduct physical enviromnental monitoring st dies of the disposal 
ites and coordinate these with DNR b'ological and ch mi~al env i ronmPn al 

monitoring studies. Input the physical monitoring dat to the Corps rl La 
management system. Prepare within 2. moo hs of the completion of the moni
toring studies a technical report on physical monitoring or each disp saJ 
site for that monitoring event. Relate he new monitoring data t da · from 
previous monitoring events. Provide these reports o EPA DNR and Ecnlogy 
for technical review. Review environmental monitoring and disposal sit use 
repor s prepared by DNR and Ecology. As part of the annual PSDDA plan revi w 

and update (seem. below) present Corps proposed disposa l 9 te managemenL 
l' hanges. 
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k . 111 umjunc t ion wllh EPA, ONR, and Ecology, review the sedjment quality 
values and biolosical tebt6 used i n tbe PSDDA dredged material evaluation 
pro,edurts , and assess Lht need for c hanges i n u~se procedures babe~ on 
envi 1unmenla l monitoring data , other pertinent environmental i n formation, 
e . g . , r.tology's expanded sediment quality dal<1 management sys tem, new r esPn r c-11 
finrlings , etc. , a nd cos t considerations (including dredgi ng a nd dredged ma le
c ial disposal in add i tio11 to sampling and t esciog) . As part of the annual 
PSDDA plan review a nd updale present Corps propose~ change6 to the eva l uation 
procedures . 

1. Develop and mainlotn ~ central i zed computer data bc&ed system f or all 
p~rtiuent ~ec tion 10, 401, and 401 dredged material sedimen t quality data and 
physic-al, c-hemical , and l, o loglcal basel ine and environmen tal monitoring da t a 
col l eLtt-d for each public multiuser unconfined, open- wa ter disposal site. 
Mak~ Lile rlata and the computer system acce ssible t o EPA, DNR, and Eco logy. 
Th~ data wi l l a lso be made avai lable to others subject to reques t processing 
req,d remenls . 

r11. c:onven~ in Fe br uary of each year the annual PSDDA plan rev i ew and 
update m1. .. eting , prepare the meeting record, and distribute by May the 
noLificaLion t o inte rested parties of agreed upon changes t o the plan. The 
Corps will implement those plan changes, if any, that are in agreement w{th 
appl1Lal:lle Co rps po lic i es a ,1d wilhin its authorities, responsibilities. and 
funding capabiliti es. 

9.~.2 Environmenta l -Protec tion Agency. EPA will: 

.,. Consider , in con j unc tion with the Cor ps, PSDDA sediment evaluation 
proced~res , includi ng disposal guidelines, in specifying dredged material 
sampling and t es t ing requirements for Section 404 permits. 

L,. Review Lhe annual swnmary report prepared by the Corps on dredged 
material sampl i ng and testing for Sec tion 10 and 404 permits and Section 401 
walet qualjLy certifications. 

t'. Heview Section 404(b) (l) dredged material ev aluations for Corps 
proje~Ls in coope ration with the Corps and Ecology . 

d. Review Corps , DNR, and Ecology environmental monitoring and site use 
repm ts. 

e . In c:onjunc t ion wi th t he Corps, DNR, and Ecology, r eview the sedi ment 
qua Ii ty values a nd bj ological t ests used in the PSDDA dredged material 
P.va111nlion procedures based on the considerations identified in paragraph 
9.2 . 1 .k. above . As part of the annual PSDDA plan review and update (see f. 
hel"w) ptesent EPA proposed changes to the evaluation procedures. 

f. l'ar l icipate i n lhe annual PSDDA plan review and update meetings. 
lmplemenl those agreed upon plan changes, if any, that are in agreement with 
applicable EPA po l icies and are within its authoriti es, responsibilities, and 
funding cap;iiJilities . 

9-3 



9. 2. 3 Department of Natural Resource5 . UNR will: 

a. Amend WAC 332-30-166 to be consistent with the disposal Ri te sPlection 
and management process developed through PSDDA, including revising tlte fe!.! 
schedule and interagency coordinating committee. 

b. Notify existing dhposal site pennittees that their exuH ing DNR pec
mits will have to be amended prior to use of the preferred disposal sit~s. 

c. Acquire local shoreline management permits for preferred uncontined, 
open-water disposal sites for the maximum period permissible (currently 
5 years) . 

d. P~t[o.t•tu dispos1:tl 1:dLe utJer !J~rmil (DNR) cumpliai,ce l11t::pec..:Llu11s. 

e. Enter into formal agreement with the U.S. Coast Guard fo r continued 
use of the VTS (Vessel Traffic System) for verifying proper disposal barge 
positioning at the Port Ange les, Port Townsend and Rosario Str;iit pref•.!ne,J 
disposal sites. 

f , Establish Lora:n-C coordinates for use by disposal barg~ operators a 
all Puase II disposa l sites. 

g. Continue use of the current DNR data management system for trarkinR 
disposal site use and share this information with all interested partiP.s. 

h. Review lhe annual sumrnary report prepared by the Corps on dredgetl 
material sampling and testing conduc ted for Section 10 and 404 permiLs and 
Section 401 water quality certif ications . 

i. Conduct chemical and biological environmental monitoring studies of 
the public multiuser unconfined, open-water disposal sites and provide thesP 
data to the Corps for input to the Corps data management system . Prepare 
within 2 months of the completion of the moni toring studies a technical report 
for each disposal site for that monitoring event. Relate the new monitoring 
data to data from the baseline and/or previous monitoring events As part of 
the annual PSDDA plan r e view a.nd update (see 1. below) present DNR prc•posed 
disposal site management plao changes. 

j. Prepare annual site use reports and providt: to PSD1'.>A ag~uci<>F 1 l,,c..i l 
shoreline jurisdictions, and others. 

k. In conjunction with the Corps, EPA, and Ecology, revi~w the sedimPnt 
quality values and biological tests used in the PSDDA dredged mat~rial 
evaluation procedures based on the considerations i,lentified i.n paragraph 
9.2.1.k above . As part of the annual PSDDA plan review and update presen L DNR 
proposed changes to the evaluation procedures. 
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1. l 'arL i.cipate in thP annual PSDDA plan review and update meetings. 
lmplemen1 ll1ose agreed upon r,l an c hanges, if any, t hat are in agreement wi th 
applica~Ie DNR policies and wi thin its authorities. responsibllities, and 
fun<iillg l'apabilities. 

Q,2,4 Qe_MLtm_en.t; 0,_f_ _E_c.2l.9_g,y. Ecology wi ll: 

a. Adopt, Lhrough regulation or as a gency guidelines, PSDDA dredged 
rnale rial eval uation procedures as a basis f or Section 401 water quality 
r.e rt ific~Lion delerminatioos . 

b. r:onduct baseline s tud•es a t each disposal site in conformance with the 
PSDDA mnnitorlng p1a11 and Lransmit data to Corps for entry into Corps dredged 
material data ma nagement sys tem. Provide these data to DNR for comparison 
willi re~111ts from subsequent environmental monitoring studies. 

nevelop dredging opera tion inspection plans for non-Corps projects and 
,ourdiaale with the Corps to assure inspection plans are similar to those for 
Go r ps projects . 

d. Conduct oosite inspections of Corps (per the Corps developed inspec
tion plans) aud non-Corps dredging projects and report results to the Corps. 

e. Jn conjunc tion with the Corps, EPA, and DNR, review the sediment qual
lty values and biological tests used in the PSDDA dredged material evaluation 
pro,edures and assess the need for changes in these procedures based on the 
1unsirlerati.ons idenlified in paragraph 9.2.l.k above. As part of the annual 
P~flflA pl,m review and update (see i. below) present Ecology proposed changes 
to the evaluation procedures . 

f. Rev i ew DNR and Corps disposal site ~se and environmental monitoring 
l ~•( 1,n i ca I reports. 

g. Prepare within 2 months of receiving the Corps and DNR technical 
m<.111 L l<Hi11g 1·epurts a summary report on the physical t chemical. and biological 
Povironmental monitoring studies which assesses the effectiveness of the 
environmental nioniloring plan and the need for changes in management of the 
p1d.Jlic multiuser unconfined, open-water disposal sites in accordance with the 
p1ocedures contained in exhibit D to the MPR. Provide this report, at least 
I month prior to the anuual plan review meeting, to the Corps, EPA, DNR, and 
otli~r lnLeresle<l parties, e.g., local shoreline jurisdictions, Indian tribes, 
ports, etc . As part of the annual PSDDA plan review and update present 
Ecology proposed disposal site management changes. 

h. Assess ne ed for c hanges in dredged material evaluation procedures based 
,111 C'l, rps eva lu~tion procedures and monitoring reports, on DNR monitoring and 
disros~I site use reports, Ecology environmental monitoring summary report, 
an ,l o llier relevant regional and national sources, e.g., PSEP, PSWQA, WES 
research, etc. Propose appropriate changes to evaluation proceduras which may 
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be more or less restrictive than procedures in effect at the time of the 
annual ceview. Present analysis and proposed change& in a management µlan 
assessment repo r t a t 1,eas t 1 month before annual review meeting. 

i. Participate in the annual PSDDA plan review and uptla te me~t ings. 
Implement those agreed upon plan changes, if any , that are i n agreemf:ut witli 
applicable Ecology pol:i ciea and within its e.uthod H P.S, res pons• I i l i L i.1::i:;. n,111 
funding capabilities . 

j. Assist local governments i.n amend:lng their shoreline management masler 
programs to be consistent with PSDDA-recommended model shoreline maste r pro
gram elements for unconfined~ ~pen-water dredged material dispnsal ( Gee 
exhibit B) . 

9.2 .5 Local Shoreline Jur i sdictions. Clallam, Whatcom, Skagit and Pie1 ce 
Counties a r e asked to: 

a. Use PSDDA program documents for reviewing di!;posal sitf" sho1~lir1P 
permi t applications submitted by DNR for the selected disposal sites . 

b . Issue shoreline permits to DNR for the Gelected disposal sites for the 
maximum periods possible (currently 5 year,:) \otilh an option fnr ;, 1-vr•-i· 
ext.ens ion . 

c . Amend , as soon as practicable, local shoreline management mBsl er 
progr ams t o be consistent wi th PSDDA reco11IT1ended model shoreline ma~tcl 
program elements for unconfined 1 open-water dredged material <lisposP-1 <~~~· 
exhibit B). 

9.2.6 Other fo.t:erested Parties. Interested Puget Sound ports, Indian tribes, 
and other or ganizations wi ll be given an opportunity to participate ln the 
annual reviews of the PSDDA plan and have access to techni ~al data/repo rts 
resulting from environmental monitoring of the permitted disposal sites. 

9.3 Au..t.horities. Basic authority and responsibility for decisions on the 
disposal of dredged material will rest with the Seattle District Engineer, 
Corps; the Region X Administrat or, EPA; the Commissione r of Public lands, 
Washington DNR; and the Director , Washington Ecology. Each agency ~J•l c~tLy 
out its roles and responsibilities as defined in paragraph 9 2, under e:ti:.t in~ 
authorities. 

9. 4 Annual R~iew and Plan Ugdate. As noted above, an annual rev i.e· \ i 11 I ,~ 
undertaken by the Corps, EPA, DNR, and Ecology of the PSDDA plan to a~sess 
impacts and the need for plan revisions based ou both environm~n tal anil 
economic conside rations. Other interested parti~s will be given an 
opportunity to participate in the reviews (see 9.2.6 above). Scientists and 
other dredged materia l experts may also be invited to partic ipate. If thes ! 
reviews establish that changes t o the pl&1 are appropriate, then tlle changes 
wil 1 be made by the above agencies with all interested parties nolif ieil o f t11~ 
c hanges. All plan changes wi 11 be subject to the approval of the heads q.1 ll1 • 
c1bove agencies. 
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11 . ', l'rog cam Funcliog. With i mplementation of the PSDDA Phase 11 plan, ongoing 
rlredged matc£ial r-~gu1aLory func t ions of the agencies will continue f or the 
Phase J plan. 

Historically , the Corps and EPA have used FPde ral appropriations for admiois
Ltring <l t~dged material disposal permits and compliance efforts. The Corps i s 
expected t o i ncur a small permi t adminis tration and compliance progr am cost 
increase above the level currently being e."<perienced f or the Phase 1 area. 
Ecology wi l l similarly experience a small inc rease in costs for permit admi o
istra l ion and will continue t o fund its program from the State general fund. 
fhe ,1,ajnr ne w program cos ts a f':,;oc iated wi th Phas e J I are fo r t he environmental 
baseline and monitoring studi,,s . The Phase II environmental baseline studies, 
esLimaLP,l to r-o sL $248 ,000, were funded by Ecology ($223,000) and the Corps 
( $.:!.!:> , 00()). 

Environmenta l monito ring responsibilitie s will be shared by the Corps and DNR. 
The Corps will be respons ible for physical disposal site monitoring consistent 
with F'ecleral requirements under Section 404. The cost for physical monitoring 
of Phase tr s i tes is currently estimat ed at $186,900 (exc luding inflation an d 
adminislr~tive costs) over 15 years. 

DNR wJ 11 be responsible for chemical and biological monitoring. These costs 
are t·urrenlly e stimated at ~bout $527,000 (excluding inflation) over 15 years. 
DN R wil l cover i.ts administration and environmental monitoring costs through a 
romblnaliou of general f und requests and user fees. Expenditure of State gen
eral fwvl money for this pur pose is appropriate since most sediment contamloa
tjon was caused by upland runoff and sewage discharges rather than the marine 
industries doi ng the dredging. 

The 1Q87 l e~islature authorized ONR to establish fees for management of dredged 
111;iledal disposal. Fees are limited t o amowits necessary to cover the costs of 
d-i:c:pr,sal site management. The 1987 legislature also appropriated $193,000 to 
supplement t he r evenues during the FY87- 89 biennium. A similar amount was 
,1ppropriated for the FY89-91 biennium. 

DNR disposal s ite fees will be based on current projections of disposal 
, 1lumes and revenue s and on the availability of State general funds. In 1988, 
PNH eslah l i s hed PRDDA Phase I disposal site user fees at $.40/yard. It 
.lppears that, if the c urrent- level of State general fund support is continued 
thro11Rh the FY93-95 Biennium, fees for PSDDA Phase II sites could be set near 
tl11• P l 1aS1" I l eve l. 

IJNJI wi 11 mlo pt r egulations establishing Phase II fees prior to implementation 
111 PhRRP I I. The basis for the fees and a spec ific fee structure will be 
annoLrnced and submitted for public review prior to adoption. Fees will be 
.,d i11s Led periodica lly based on the availability of general fund money, actual 
tl'H•r IP~ rev e n11e s ;ind moni t nring costs 1 and on updated projections of disposal 
v11l1.unes. 
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9.6 Economic Costs. The PSDDA Phase II plan will also have an economic 
impact on the private ijector, Puget Sound ports, and others performing 
dredging activities. Even though sampling, testing, and test in terpreta·. ion 
costs are expected to rise for some projects over costs experienced in thr: 
past, the overall impact is expect ed to be lower costs for dredged maLcri~l 
disposal as more material is expected to be found acceptable for unconlined. 
open-water disposal tban under the Puget Sound Interim Criteria O•sic;) (see 
chapter 2). The PSIC was governing open-water disposal in north and sou LI, 
Puget Sound prior to the completion of Phase II. Alsot the resolution by the 
PSDDA study of issues associated with unconfined, openwater dredged material 
disposal, should reduce costly project delays. 

9. 7 Dispute Resolution. The Corps, EPA 1 DNR, and Ecology will continue tr, 
roordinate their respective activities in carrying out the Phase If plan. 
Resolution of any differences regarding elements of the plan will be pursued 
through involvement of the four agency heads 1 if need be. However. each 
agency must carry out its responsibilities in accordance with its own 
authorities. There is no intention through development of tl1~ PSDO,\ pla11 Lli:1L 
tuese authorities be diluted, delegated, or infringed upon. 
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EXHIBIT A 

PSDDA DREDGED MATERIAL EVALUATION PROCEDURES 

PHASE I AND II AREAS 

These upda ted procedures tor s ampling and evaluating dredged materials for 
determining th.e s u itdbility of disposal in unconfined, open-water sites 
were prepared with participation from the Evaluation Procedures Work Group 
(EPWG) . Significant contributions were made by: 

John Wakeman, SeattJe Distr ict, U.S. Army Corps of Engineers, EPWG Chair 
Frank Urabeck , Seattle District, U.S. Army Corps of Engineers 
David Kendall, Seattle District, U.S . Anny Corps of Engineers 
Keilh Phillips , Washington Depar tment of Ecology 
Jim Thorn ton, Washington Department of Ecology 
David Jamison, Washington Department of Natural Resources 
Catherine Krueger, U.S. Environmental Protection Agency 
Jt,hn Malek , U.S. Environmental Protection Agency 
Justine Smith, Seat tle District , U.S. Army Corps of Engineers 
Joan Hardy, U. S. Army Corps of Engineers 
Scolt Becker, PTI Environemntal Services, Inc. 
Mike Johns, PTI Environmental Services, Inc. 
Robert Pastorok, PTI Environmental Services , Inc . 
Jack Ward , Baltelle Northwes t 
Riclr Ca rdwell, E.nvirosphere 
Paul Dinnel , Uni versi ty of Washington 
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EXHIBIT A 

PSDDA DREDGED MATERIAL EVALUATION PROCEDURES 

This exhibit describes t he PSDDA dredged material evaluation procedures, 
inc l uding sampling, chemical and biological tests, and disposal guidelines 
(tes t i nterpretation). In particular, sampl ing and ana l ysis guidelines and 
c hemica l and biological di sposal guidelines are present ed. Further details 
are prov ided in the Phase I Evaluation Procedures Technical Appendix (EPTA) 
along wi th the technical basi s for thes e guidelines. A separate user's manual 
for regul atory agencies, port planners and private consultauts for use in 
plann ing dr edging projects is being prepared by Ecology , and will be available 
in 1990 . 

Changes may be reprinted as "change pages " to the Phase I (June, 1988) EPIA. 

A seri es of flow d.1.agrams of the proposed PSDDA evaluation procedures for 
rleter·mj 11ing the suitability of dredged material for Wlconfined, open-water 
disposal are presented in figures A.l, A.2, A.3, A.4.a, A.4.b, and A.5. The 
d iagrams provide informat ion on guidelines used for decisionmaking needed when 
testing_ dredged material for aquatic disposal. Figure A.l outlines the 
overall tiers of the evaluation procedures and highlights the test sequence. 
figur es A.2 through A.S outline the recommended disposal guidelines to be used 
in i n te r preting test results. Figures A.4.a and A.4.b expand upon figures A.2 
and A.3 regarding specific interpretation pursuant to Section 401 reviews. 
Pigure A.5 summarizes the guidelines and interpretive limits that are the 
PSDDA tes t ing requirements with the completion of the Federal Record of 
Decision f or Phase II. 

L. Review of Available Data on the Project Area. Ao initial assessment of 
Pxisting data (tier 1) is called for in the Section 404(b)(l) Guidelines to 
de t ermine i f there is a reason to believe that material in the proposed 
project contains chemicals of concern. As part of this determination, 
p~rtinent data available for the project area are reviewed. This review 
in c I 11des information supplied by the dredger and information developed by 
PSDDA agencies about the general dredging areas in Puget Sound. Available 
data from past dredging projects concerning the number and proltimity of 
chemical s ources to the major dredgin8 areas was reviewed during the PSDDA 
sLudy, 

Where r ~ords l;lre complete. or where available data can be used to reach a 
deciaioo , t!;!sting is not required. For the many areas where this information 
is noL available, sediment chemical testing is needed to specifically 
determi ne if the sediment contains chemicals of concern . 

A key consideration in determining whether available data are adequate for 
project review is the recency of the information. With older data there is 
increas ed potential for a "changed condition" that could alter its validity, 
Data mus t be sufficiently recent to be considered representative of the 
ma t erial to be dredged. Acceptable recency is based on the number and 
opei·atiug status of contaminant sources oea:t the area to be dredged , on 
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(, ) BIologicat testing may still be required If there la rea son l o bel1e11 e that the sediment 1s highly anom 101.1~ 

aod may represent a significant environmental risk even t hough all chemkals ol concern are below 
sc reening levels lor unconfined open-waler dlsposa l. 

\2) Sta ndard t ier 3 biologlcat testing can still be conduc t ed w flen only a single ch mic a o l cone r n ex ee 
!he maximum level by 100% Biologlc•I tes ting of mat eri al wi th c em cal levels ab ve maximum le 
rs a llowed u an option ol lh• dredqer(see footnot 6) 

( 3) Th e larval species can be us.,d in ei ther a sedlmen lo11tlc l 'f bioassav ( l or Secllon 401) a ,d/or In a w, r 
col umn bloassy (for Sect ion 404 ) The sediment lar11al est l s r equit ed oNtuioeve r brnlog1cal 1u1mg 1s 
necessary , the water column larval lest i s only r qui1ed when water coturnn eftec1s a, e or co1 c rn 

( ~) M1croto11 lest ng Is required only lor non -d lspeT$l ve sI Sec t1on 4 re v i ws I I I s no r e-qutrP.d 1 or 
non d ispers i ve si te Section 404 valu a t ions . nor fo r elther 401 nor 404 evaH.i allons al cHspars1ve Ill' 

(5) The chemical s,creenlng level that determines when bloaccumul ton testing is required fs hi gher than 
tor o ther blologlcal testing. 

(61 Spe ci al blolog cal tesling unde1 the ' Dredger Opllon· wm include add1t lonal 1 mor e seos1 t 111 e sublelna1 
bI ologlcal t es t s ( see EPTA). 

FIGURE A. 1. PSDDA testing equence. 
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(I) The sedlmen toxici\y larval test (for Section 401 reviews) is conducted whenever biological tes iF1g is requir 
ed The water column larval test (for Sectlon 404 evaluations) is done only when water column effects are 
o concern 

12) M,crotox test ing ,s required only for Section 401 reviews at non-dispersive s,tes: it is not required 

tor Section 404 evaluations 
13) The chemical screening level that determ nes when bioaccumulation testing is required is higher than for 

other biological testing. 
(4) "Statistically Significant" requires both a statistical difference from reference and total mortality response 

that is greater than 20 percent (absolute ) over control. 

Figure A.2 PSDDA disposal guidelines> Non•Dispersive Sites 



~-.....•-
~. fCl'Uls .,.,.. ....... , - ----,~ - .. ..-s. 
i-1111•1 

-.nJUl. ■ -aMJ&.11.1 --OP'i.J+;Wl'TD~ 

(11 The sediment toxicity larval test (f0< Section 401 review~I is conducted whenever biologic.al testing rs. U!Q1J 11 
ed. The water column larval tNt (for Section 404 ev.iluations) 1s done onl when watrr 1:olumn e le ts ,., 
of concern. 

(2; Microtox testing is not required 
(3) The chemical screening level hat determ s wh n bioaccumula ion es ting " r otm- 1s hrghl"• th -n ' " ' 

other biological testing. 
14 I "Statistically Significant' requires both a sta listical d1ffenH1ce from ,etert>nc 3nd o al mortali v r sponse 

that is greater than 20 percent (absolute) over control . 

Figure A.3 PSDDA disposal guidelines, Dispersive Sites 
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(11 The sed11nenI larval test (for Section 401 reviewsl Is conducted whenever biological 1es1ing Is required. The water column larval tes1 
lfor Section 404 evaluahonsl is done only when water column effects are of concern 

12) M1cro\o~ testing Is required onty !or Section 401 reviews; ii is nol required for Section 404 evaluations. 

13! The chemical screerung level that determines when bioaccumulallon testing is required is highe, than !or other biological testing, 

14) Sta11i.11cally Sigrnricant" IequIres both a statistical difference from reference and total mortality response that is greater than 20 
percenl (absolute) over control 

Figure A.4a Section 404 and Section 401 disposal guidelines tor 
Non-Dlspersl\le Sites. 
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f ) The sediment larval test (for Section 401 reviews] 8 conducted whenever blOlog,cal leslir.g 1-. r ;.med. The wt.ter coIur-,n larv21 ,,.~, 
(for Section 404 evaluations) Is done ooly Wilen waler column effects BTB m coocem 

f2) M1r.rol0)( testing is not required 

(3) The chemical screen ng level that delerm nes when bloaccumulatloo le.sting is requ·red 1s higl'lef than IOI' (Jther b,olog,cal testing 

(41 "Statistically S gnificant" requir&s both a stallstical ditt rence from relerence and total mortality response that 1s greater than 20 
percent (absolute) over cootml. 

Figure A.4b Section 404 and Section 401 disposal guidelines or 
Dispersive ltes. 
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TABLE 1 Conirol Limit • , Amph1pod nd Juvenile lnfaunal Speeiu mo lallty ~ 10 abt.olule. Larval Sediny;nt 

T s final r,,o, " • n ,n eawalet nlrol t oP T inltJal ewaler Control. 

TABLE 2 Refe rence Limi ts, For 
by the PSODA Agenci 

Tesl•;_20'1(, Over Con 101 In the ca .. at 1M n'lphipod, >20% m•II be- Accep ed 

OVALITV COIHROl. 

CONTROi. 

t WO Hlf 

lillATERIAl IS SUITABl 

FOA OtfCOHflNED 

OPEH>WATEFI DtSPOSAL 

e-by-Case B • I ~ edlmen • with Hl9h Fines. 

DAlA 
fHAT 810.-.SS 'I' RE; 

HOT ACCE-Plll.Bl.E f 

IOMl,lA IHG 
jNote '2) 

T IIIOASSAY lS 
Ai NOH-HIT, ;.pl) IS HOT 
COHSDERE.O FUFITIER. 

MATEftlAl IS IINSUTA&.E 

FOA WICOHANED 
Of'EH-111/ATER DISPOSAL 

MATERIAL IS u,,tsu. l/118L 
fOR UNCOWIED 

OPE W/1.TER ~ 

NOTE I Al !his Step In the Flow Chart, lh• 40.t Bio.nays are Arnphipod •nd Juvenile Infauna! Species; the 
401 Bioasuys include Those Teat• Plu• the Sediment L rval Bioasuy . The .t04 Waler Column Bivalve 
Larval Bloauay Is Not n This Flow Ch«t (Mic:roto.x, • 401 Teat. Enter• n a Later Step (Two Hlt)). 

NOT ? IP any 6ioasuy Fail• OC limit5-, ii Gener ly Must be Rerun, Unless the PSDOA Aoenciea Deoide to 

lnte,prel Suitability Based on Remaining Teti Reaulls. 
MOTE 3 Generally a Single-ta led Studenl"s T compartson of Mean 1i al S.d. rHponae versu• Mean Reference 

Sed. re$ponae (Ho: they a,e equal), alpha level of :S.05 

NOTE 4 Th s decision block ,elera to Nondiapersive Sites (Commencement Bay, Port Gardner, Elliott Bay, 
Anderson -Ketron la. and Bellingham Bay). F01 Dl•pera'I'!'• SltH (Port AngelH, Port Townsend and 
Rosario Straita),The Sin9le Hit rule Is >10% over Reference and StatJatlcally Signlflc11111 f01 the Amphipod 
and Juvenile lnlaunal Spe cies Teal, and >15% over Refer nee and Statlatically S\vnlflcant for lhe 
Sediment La1val Tes;I. 

NOTE S(Thi• appllea lo Nondiapers;lve Sitea and the Two Hit c ae)-Mlcrotox la an additional 401 THI that Musi 
be Considered at This PolnL Microtox Resulla of the Teal Sedimenla Must be Statl■ llc11lly Significant from 
Relerence Results and >20"/. Below Control Response to Count as a Hit. 

Figure A.5 Summary of Biological Testing Requirements. 



whether the sediment is c lose to t he s ediment- water interface, and or1 how weJ l 
previous samples desc r i bed the cur ren t conditions at the project site. Th., 
recency guidelines allow the use of information for the project area to be 
valid for a period of 2 years f or dredging surface sediments in Rreas willt 
ongoing, active contaminant sources, In all other areas (i.e . , sue rnc•. u1 
subsur face sediments (as de f ined in chapter 5), and with or without sourCP1'J, 
it is r ecommended that data be considered valid for a period r,f 5 t er 7 y,,ar<: . 

The recency guidelines do no t apply when a known "changed" condition has 
oc c urred (e.g . , accidental s pil ls or new discharges ha ve occurred since-- Lf11, 
most recent samples we r e obtained). FigurP. A.6 provides a flow r.har-l 
describing the recency guidelines. These guidelines are not considered firm 
rules that cannot be exceeded , but are intended t1> af>s1st the , •?&111 dln, y 
process. 

In order to fac ili tate t he review of available project data, and to determine 
sampling and test i ng requiremen t s (if a pplicable), dredging areas in central 
Puge t Sound have been assigned an initial ranking based on the potenl I. I 
degree of contamination tt.at could be found in the area 11s1ng PxisLlng 
informat ion. Four possible rankings may be assigned to a cln~dgiog M".1: 

high , moderate , low-moderate , and low. In that order, these rank in~4 
r e present a s ca le o f decreasing concern for potential contamination :tnrl" 
concomi ttan t r-educt.ion 1.n .i.nforma.ticm. sampl inK, nnd anal17s1:> , •q, ,, rr,e, tr

The ranki ng sys t em was based on two factors: 

a. The number and kinds of contaminant sources (existing or liistot.i, ). 

b . The available l n fonuation on chemical and biologiccil tespons~ 
characteris tics of the s ediments . 

Characteristics of high ranking a r eas inc l ude many known contaminant sources, 
high concentrations of chemicals, and/or signif icant acute toxicity in 
sed1.ment bioassays . Characteri.stics of low ranking areas include .tew or no 
contaminant sources of con tamina t i on , low chemical concentrations (typically 
below a level predicted t o result i n significan t acute toxi city ), and no 
significant response in biological tes t s. S~ficient data must be available 
Lo characterize the chemical and biological variable of concern for bolh high 
and low ranking a reas . 

A moderate ranki ng i s as Rigned to areas for which data are not availnhl.,, 1 

are i ncomple te . When a low ranlcing may be indicated for An area, but 1 llf 11:1· 

a r e i ncomplete to confirm thE: ranking a ranking of •• low mr dLra':.P" ic 
ass igned. in contrast, when a high ranking is indicated foe an area based 
u po n prel i minary data . the area receives a "high" ranking as a oro~" '- t :._ve 
measure. There is no ranking of ''high-moderate.'' At l other areas are ! r1nkerJ 
"moderate" except for a few very well-chdn,ctedz~d arl?as {bee eod of liil>l f; 
A- 1). The basi s f or area rankings i s f ur t her described i n EPTA . 
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SAMPLING DfPTH 0•4· 

For s urfac e aedimenl 

data CQllec led in the 

l•a I iime increment_ .. 

AMP ING DEPT~ BELOW 4· 

ror &1.tbsurtac dtil• 

c:ollec led in th la11,I 

time Increment... 

Guideline i. five 

lo -.ev n ye--.. 

Gu deline I• five to uven 
years, and poulbly longer. 

cency guide ne5 

not •pply. 

Gu delin i two year•. 

Figure A.6 Recency Guidelines Flow Chart. 
r his Ind cates the length of lime that sectun.nl data may be used f0t full ch•acte,atlon of an area Of • project. 



TABLE A. l 

INITIAL AREA RANKINGS IN THE PHASE l 'fUOY AREA 
(RELATIVE TO POTENTIAL FOR PRESENCE OF CHEMICALS OP CONCERN} 

PHASE I AREAS: 

High Rankings: 
East Waterway, Everet Barbor 
Intertidal areas of Snohom· sh River up to upper turning basw 
Mukilteo 
Edmonds (except at C evron tanks) 
Kenmore 
Outer agle llarbor (south of the creoso e plan ) 
Salmon Bay 
Lake Washington ship canal 
El Hott Bay 
Duwamish River (except ,,1pper turning basin) 
Sinclair Inlet 
Commencement Bay (except M waukee Wa erw y) 
Lake Union 

Moder te Rankings: 
Sub tidal area of the nohomish River ( thco h upper turning basJ.n J 
West Port Susan (near Cavelero Beac ) 
Ferry terminals Clio on and Gedney ls and 
Chevron tanks near Edmonds 
Pott Madison 
Kingston ferry t ermi al 
Upper terminal basin of the Duwamish River 
Lake Washington (except Kenmore) 
Dyes Inlet 
Ferry terminal at Fauntleroy 
Gig Harbor 
Upper portion of Quartermaster Harbor 
Ferry terminals at t>oin Defiance and Vashon Island 
Milwaukee Waterway. Commencement Bay 

Low-Moderate: 
Inner Eagle Harb 
Outer Quartermaster 
Port Orcnard 

f reo e plan ) 
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T B ,;- A. 1 

PHASE ll AREAS: 

lligh ankings: 
Olymp ·a H r bor /,L I,(~,- BudrJ Inlet inc udin Ea.Fl t. Ray M r'na 
Shell n 
Bellingham Harbor f om the cemen plant to he o ts poaal site and from 

th land J Waterway to Pos Foin 
Por Angeles ins i de the hr· rbor 
Pnr Townsen d south I e ,r p in t and souch o marina 

R nkiugs: 
ex· sting tueling 
existing marinas 
ferry erminal s 

Townsend marina 

and ship berthing r ons truct ion 
xc~pt t hose sta ted a s high rank 

1 th the exception of Key6tone 

M , ,, r· l, 

All 
All 
All 
Por 
Por 
Gaps 

Ange les Squalicum Boat Harbor 
nte Waterway 

Anarortes waterways, marinas and Guemes Channel 

L w-Motl rate Rankings : 
Lummi. 
RPy ne F rry Terminal 
Al 1 other unidentified areas (except for low rank) 

Low Rankings: 
l'lai11e (e)(cept ntarin ) 
0 k Bay :haonel 
S loomish Channel 

acilities 

I/ ni"" t) l ympia Ha rbo Nav · ga tion tmprovemen t Pro jec including the turning 
basin, is ranked as moderate and low-moderate in the entrance channel, high in 
lll souLhern end of the turning basin, and the rest of the project is ranked 
low-mod e. lnformation is curren ly unavailable to rerank the overall 
Ulympi area. Se he following reports. 

V:u anas i, u. , e al.. 1989 . Summary Report for the Olympia Harbor Navigation 
Jm1ixove1T1 oL l:'roject • .1.2.8.8: ediment Characterization and Microtox Assays. 
H port pr p 1 1-'d for the Corps by National Marine Fisheries Service. 

V;i ana 
f t U1 

I l h 

1 u., et ~1., 1988. ~1,ll11mary Repo t~l Characterization 
Ot ym ia llarQQ.t:. Navigation Improvement Project 1988. Report prepared 
torps by N tional Marine Fisheries Service. 

111 ial okin s ass igned in the Phase I tudy area of PSDDA are shown in 
La le A. L. There re few active dredging areas in central Puget Sound that 
c 1 be an ked initially a 11 low' 1 or ''low-moderate." Dredging in Phase I areas 
typically is rn areas w th many sources of contamination resulting in many of 
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the areas being ran~ed high. Additionally, past data collection efforts 
focused on identifying contamfoated areas. Refinement of the lnitia] Mnkln~B 
is allowable within a bay, within a project, and even within a dredg~ , uL 
(e.g., subsurface sedlments only) based on the results of sedirnePl-spnrifjc 
tests. 

To summarize, review of existing data from a proposed projerl inc ludes 
information provided b~· the dredgeL that is &pec ifi.c Lo (or n ~a r •1 v) the 
project and information on the general project area that is embodi.erl iu the 
a r ea's ranking. Due to lack of adequate past data, many proiects will TP'111 1ri• 

chemical analysis to provide the basic infonuation needed for the project. 
Chemical or biological testing may not be required if existing data are 
sufficient to determine that dredged material disposal would not tesull in 
unacreptable adverse effects. 

2. Small Project Exceptions. For small projects, the cost of testing must bP 
balanced against the environmental risks posed by a very small volume nf 
dredged material. Very small projects often provirle 1itl1e ree1soc l 11 t,diev~ 
that unacceptable adverse effects are possible . As & result, the proposed 
volwne of sediment to be removed at a dredging site, if wwsu.:J.lly s,11all. c~11 
obviate the need for testing. 

To clearly define what constitutes a small proj e~t, two key qurli f i, 1'0 "'f!•" 
devPloped. First, intent i onal partitioning of a dredging prOJPr ti) , ,,c ni 
avoid testing requirements is not acceptable . Second, recog111 dni., I ill 
multiple small discharges can cumulatively affect the disposal s lte, "p1·oj~ct 
volumes" are defined in as large a coolP..xL as possJble. One example d lids 
latter qualifier is recurring maintenance dredging of a small marina where: 
"project volwne" would be the swmned volume over the permit life (otten '.> 

years). Another example is multiple-project dredging contracts where~ single 
dredging contractor conducts dredging for several projects undet· a swgle 
contract or contract effort. Again, the "project volwne" ..,ould be summed 
across all projects (as ~ould any sampling and composlting efforts prior Lo 
testing). 

For very small projects in low, low-moderate, or moderate ranked areas, 
volumes for which no testing need be conducted, are shown in ta~le A •. In 
the absence of specific, conclusive evidence of unacceptable material , 
projects with these or lesser volumes would be categorically cou::- idt'u•d 
suitable for unconfined, open-water disposal. For l o...- ranked areas, the "no 
test" volume is equal t o the dredged material sampling unit (i ,P.. , 8,00() 
c .y .). For low-moderate and moderate rankings, the ' 1 11, test'' volume t.f 50> 
c.y. is representative of the capacity of smaller bar~es ln use in Pu~e t ~n11t1rl 
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TABLE 

"NO TEST" VOLUMES FOR SMALL PROJECTS 1/ 

Ar ''No Iese'' Volume 

Low Less tl:\.an 8,000 c .y. 
Low-Mo era le Les than 00 c .y. 
Modera t Less than 500 c.y. 

l/Sma1 I proj cts ha 
th se lis ed may dispo 
wi ho11t tesLing unless 

he material is unacce 

involve total vol umes of dredged ma erial less than 
e o f tbe material a unconfined , open-water sites 
specific , conclusive evidence exists demonstrating that 
t.ab l e . 

Fot small proj ects (less than 500 c.y.) located in high ranked areas, some 
esting w·11 b r equired. The dredger will have the option to conduct ei her 

a singl chemical analysis for all chemicals of concern (without Ute required 
Q/\/Q(' replication), or to conduct acute bioassays (amphipod only) on a single 
sample (without chemistry, but with appropriate bioassay replicates). For the 
rh mistry option , the proposed "maximWI1 levels" would be used as "acceptable/ 
unacceptable" values . The dredger would still have. an additional option to 
c nduct biological test i ng as described in chapter 5 if the material exceeded 
Lhe ML valuP.s. 

l·or smal L projects above the "no test" volume but less than 4,000 c.y. (except 
fr ptoj c t areas an ked low), if biological testing is needed, only a single 
;icute bi assay (amphipod only) would be required per table A.3. For projects 
in low ran ked areas that exceed 8,000 c.y. and require biological testing 
11 s ii no chemical test results• the full biological testing protocol will be 
followed. This is because low ranked areas are not expected to ekceed the 
chemical "screening levels,' which is one of the reasons why the "no test '' 
vol ume was set so h'gh rela ive to other area ratings. 

L Tcst111.g Tif;;r9 . When available information (per tier l) indicates the need 
[ c fucl\1e r sampli ng and anal ysis, the following sequence of sedill!ent t esting 
we ul I be p . r'focmecJ . This seguence influences both sampling and testing. 
Tie in of Le5ts can reduce costs by efficiently allocating resources for 
lesting u Lierio.g also has the disadvantage of extending analyses over a 
lu11gt:r p'!r1.o l , potentially resulting in project delays and increasing other 
p jec -1elated costs. 
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l 
Low 

Ranking 

Low-Moderate 

oderate 

R'gh 

TABLE A.3 

REDUCED TESTING REQUIREMENTS FOR SMALL PROJfCT 
ABOVE ''NO TEST" VOLUME 1/ 

Vo 

Les t~n 8,000 c .y. 

Greater ban 500 but 
less tan 4,000 c y. 

Greater ban 500 but 
less than 4,000 c .y. 

Greater han 500 bu 
les that 4.000 c •. 

Re..q1 j re Ri u~i ''6 

No ·01 1r.11l <>s s 1\, ll· .. ~t1 

Sin~le acu e i 8ss~y 
(amphipod) 

Singe acute b1oass y 
(amphipod) 

Single AC~ lc bioa. ay 
(amp i pl r \ 

1/"No test" volumes are defined in ta le A.2. 
2./C h.em·c 1 tests are equ.ired of all sucl roiec: Rinl i,-,,1 t 

li t dare require 1.f che ical results in icate hat he• ,ed 
·ontains chemi cal cone ntrations above the screening level~ 

Biological tes ing of sedi ent to assess poten ial enthic (sedimen t. 1r1• 

and/or water column effects is required only when chemical concentration arP 
~ithin a certain range (e.g. between the screening level and maxim~n I 1), 
although the option exists to biolog'cally test s dimenls with r-hemi•-..i 
concentrations above the .maximum level. As;. a r sult, sedim n L 'it 'ng i 
conducted in two tiers, one for chemical ests and one or biologi al (&nd 
rela ed) ests. 

4. Sampling Requir t . This section details the elements of, and rules 
for devising, the sampling and analys s plan equired during h 404 permit 
process. The numb r of S8.1.11ples to be aken and the n,uober of ~nal 
conducted for characterizing any giv n project should f i · _nl I' 

tor an adequate environmental assessment of -- proj ct· well a6 be 
co.st-ef fective. Minimum ssmplins an analysis ~uidel 'uec; 
evaluation wer defined. The gu del 'ne specif•, in.? 

mate ial that can be represented by Rio le swt1pl and y ;, 
They are considered "min11num" guidell es ln l tlie ,JredseL 
regulatory agencies may req ire ddi ional $ampl Ro ani!lY 

The max'mwn volume of sediment that may be represented by a siagle sediment 
sampl is presented ·o table A.u . Sample mav be a·ned a I un 

diffe ent methods, including grabs and co es· and a l':ingl c:ore ( ·"1·, 1:! f '? 

ln length) may be divided into eeveral amples e.g., thre sample 
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feet in length•. for pu, j ec t s in areas ranked lcw or· Jn,-moderate , a single 
seu1 m~11L s ample wi ll Lie Lake11 tor every 8,000 c . y. of material to be dredged 
above ,\lld below the 4-Ioot depth. For projects in areas ranked moderate or 
higll, a single sedimen t sample wi ll be taken for every 4,000 c .y. of matei-ial 
lo lJe drP.dged . 

ln determining t he number of a nalyses that would bt re<'1Jired for 
cha ract~rizing proiec t sedimen Ls, the concept of '"dredged material management 
11011 s" was used . A management unit is the smallest volume of dredged material 
for whil.11 a separale disposal decision can be made. Thus, a given volwne of 
se,llmeol can only be cons iden::d a management unit i[ it is capable of being 
dredged and managed sep«ra te Ly from all other sediment in the project. 
ThPr~Eor1, the de~ ision on acceptabil ity o r unacceptability of material f or 
mwonfine d, open-water disposal is made on individual management Wlits 
iudt>peutlently of olher management units within the project . 

Se•..: lite Phase l MPR Chapler 5 (paragraph 5.6.3) and EPTA (paragraph II-5 .2 .4) 
for n discussion o f limited sampling and analysis that may b e undertaken by a 
dredg~r fo r partial characterization of project sediments in order to achieve 
i lnwer ranking for purposes of reducing the requirements of full 
charac l erizatioo. 

fable A.5 presen t s lhe maximum volumes of sediment associated with a 
managemeut unit that may be characterized by a single analysis based on area 
ranking a nd depth. For example , i n a high ranking area with less than 4 feet 
, ul ,teplh , one analysis is required for every 4,000 c.y . of material to be 
dredged. In an area with a low-moderate ranking and below the 4-foot cut 
dPJ th. 011 ly one analysis is required for every 48,000 c.y. o f material to be 
d 1cdgerl . 

IJ is i!J1r,o rt~nL to no..1~ tbat the 4-foot cut need oot be carded tlu:®gb......t.Q. t..h.e_ 
aCLua l di e.d_gi11g _Qt~n. The 4-foot c ut is used solely as a guideline to 
tstahlish the minimum number of required samples and analyses. In developing 
<\ s.1mpltng a nd compositing plan, and defining dredged material management 
11nits, ll is imporlant Lo ensure that dredged material acceptability decisions 
he fully reflective of the dredging plan, i.eq that the mana&ement wiits be 
Lrnly__'._'Jr_ed..geabl.~." 

Typi~ally , several samples will be composited to provide the material for a 
single analysis . The number of samples that can be composited for a single 
analysis i s presented in tavle A.6. In an area with a low ranking and at less 
than a 4-foo t cut, each analysis can represent a composite of six samples. 
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Area Rank 

Low 
Low-Moderate 
Moderate 
Righ 

Concern 

Lu 
Low-Node rate 
1'iu t::rate 
High 

MfNIMUM SAMPLING GUIDELINES 
FOR DREDGED MATER JAL 

Maximum Volume of Sedimenl Repre ented 

Volume Above 
4 Foo t--.e..u.t ~ 

8,000 
8,000 
,. ,ooo 
li,000 

TABLE A,S 

c .y.1_ 
Vol Wile Be i,1w 

4 OOL (,ul lie ti. 

8 oou 
8,00 
I. 1 f)fJL) 

4 no 

DREDGED MATERIAL MANAGEMENT UNITS 1/ 

Surf ace Sediment 
-Foot (Above Cut Depthl 

48,000 
32,0lO 
16 000 
4,000 

Sub surf a, e ::,e,Jinnm l 
4-Fou t J.fu? I OlL.CUL Dt!JI 

,. ,000 
I :.!. , 000 

l/Each managemen uni is the volume of sediment that may b cha a~ P.nze<I 
by a single analys is . 

TAB E A .6 

SEDIMENT ANALYSIS REQUI~EMKNTS 

Maximum Volume of Sediment Represen ed 

Abo e 
~~i_ng 

Lo 
Low-Moderate 
ode rate 

l1 h 

Volume Above 
4-Foot Cut Depth 

48,000 
32,000 
16 000 

4 000 

Volwne Below 
4-Foo C Dep h 

i.S.ub.s11rface Sed 1J&ru. 

72.,000 
8 000 

24,000 
12 .000 
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TI1e minimum number of samples and analyses required for a project will be 
determined prio1· to initiation of sampling . A sarnpl iug &\.heme would be 
developed based on information on the projec t submiLLeu b} the dredger during 
the initial review process. The sampling plan shtJuld be dt"e-oped in clo&e 
coordination with Corps, EPA, and Ecology r epresentatives . 

A proposed compositing scheme s hould be devc.oped during ~h~ predredging 
planning process . Typically, compositing w.1. U foll ow tt.e sLheme outlined; 
however , special circW11stauces may warran t changeo. Chimges in sediment type, 
horizona, or l onoca of material may indicate o d1ftor~ncc in oediment which 
the dredger may wish to have analyzed s eparc1 ely. i\ny cuch L-hange in 
compositing would be detailed in a formal r epo1·t ot 1.ue sampd.ng and analyses 
program. 

Several requirements and recommendations for accomplishing the salllpling, 
compositing and analysis plan are part of the PSDDA procedures . Station 
location for sampling will require high positioning precision due to the link 
between sample locations a nd the need for construction-level detail in the 
dredging plan. Precise station positioning allows the dredging contractor to 
discretely remove different management units (e.g ., repeatable accuracy to 
within ~2 m). Protocols for positioning were developed by PSDDA in 
conjunction wjth the EPA Puget Sound Estuarine Program. 

Sampling with either a coring device or a grab sampler is allowed, though 
coring is needed if sediments below a 4-foot cut depth will be dredged. A 
gr ab sampler can be used for collecting sediment for surface management 
units. The core section splits (when compositing) may vary from the proposed 
L.-foot cut depth if a visual layer between apparently contaminated 
(unacceptable for unconfined, open-water disposal) and clean (acceptable for 
unconfined , open-water disposal) material is seen at great er tbao the 4-foot 
depth. In such a case, the apparently contaminated material should be 
characl erized without mixing with the c leaner material. 

When a dredging project is in a high ranked area and there is no evidence of 
groundwater contamination, the surface left exposed after dredging could be 
more contaminated than the pr evious surface. The potential need for this 
analysis is discussed in EPTA (1988) , page I-14. If the after-dredging 
surface is such that it ~ill rapidly be covered with material similar to 
pre-dredging material, as when dredging is being done to develop a short-lived 
trench Eor a pipeline, this would not be a concern . However, in the case when 
the after-dredging surface is determined by the PSDDA agencies to be a 
roncern, the coring that extends l foot into the project overdepth will be 
collected and archived for possible future analysis to evaluate the chemical 
concentration in sediments that will become the bottom surface after 
dredging, Archiving in this case would be used only for subsequent analyses 
to characterize the semivolatile organic compounds and metals. Based on the 
chemical holding times listed in the EPA fu!commended Protocols and discussion 
i11 chapte i 5, the longest holding time before chemical analysis would be 6 
months since the holding time for mercury is relaxed. Chemical analyses alone 
will be used to compare the potential post-projec t surface material to the 
surface material. Biological testing will not be required of the archived 
sediments, 
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- - -
chain-of-custody procedures enable the samples to be followed from collect.ion 
through analysis to final disposition. Documents needed to maintain proper 
chain-of-custody include a field logbook, sample Labels and chain-of-custody 
records . The minimum information required in a sample tracking log i.nclude.s 
sample identification number, location and condition of storage, date and time 
of each removal of and return to storage , signature of the p~r~on removing onl 
returning the sample , reason for removing from storage, and final disposil:IJn 
of the sample. 

5. Chemical Teat_s. Chemical analysis includes both the measurement of 
''conventional" sediment parameters and the measurement of concentradons of 
chemicals which PSDDA has identified as being of concern in dredged material 
because of the potential for wiacceptable adverse effects. 

''Conventional" parameters are required to be measured to furlher characterize 
the sediment in the management unit and to provide information to aid in 
interpreting chemical and biological tests. Conventionals that will be 
measured include: 

• Total volatile so1ids. 

• Grain size distribution. 

• Total organic carbon. 

• Percent solids. 

• Total sulfides. 

• Manganese. 

• Alllnonia. 

See EPTA for a discussion of the use of data from measurement of conventionals . 

Chemical testing, when required, will generally involve analysis for 58 
chemicals of concern (table A.7). Table A.7 a1ao presents the guideline 
values for each chemical. Use of the former and current guidelines val tes is 
discussed in section 6. The list of chemicals of concern for dredged material 
was developed based on a review of man-made chemicals discharged iuto Puget 
Sound. The chemicals of concern generally have the follo~ing charactet1st1r_ : 

• A demonstrated or s~pected effect oo ecology or human heal tt1 ( 1 e ., 
the focus of chemical concerns is on ultimate biological effocts). 

• One or more present or historical source~ of sufficient magniturle Lo be 
of concern (i.e . , a focuit on widespread distribution anri high concentralior 
relative to natural condition&), 
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hase II MPR 
Change page 
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TABLE A , 1 

SCREENING LEVEL (SLl u MUM u; L (ML) 

Chemical 

Metals (ePM) 
Antimonf' 
Arsenic: ' 
Ca dmi um:!1 

CopperV 
Z.,ead~ 
Mercury 
Nickell/ 
Sil ver~1 

Zinc?! 
Tri.butyl tin' 1 

OrganJcs (PPB) 
LPAH Total 
Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
2-Methylnaphthalene 

HPAH Total 
Fluoranthene 
Pyrene 
8enzo(a) anthracene 
Chrysene 
Benzofluoranthenes (b+k) 
Benzo( a )pyrene 
Indenojl,2,3-c,d)pyrene 
Dibenzo(a ,h)anthracene 
Benzo(g ,h, i)perylene 

GUIDELINE CHEMl TY VALUES 
{Dry Wei liz } 

l.994 £ 

SL 

20 
57 

0.96 
81 
66 
0.21 

140 
1.2 

160 
0.03 

610 
210 

64 
63 
64 

320 
130 

67 

1,800 
630 
430 
450 
670 
800 
680 

69 
120 
540 

200 
700 

9.6 
BlO 
660 

2.1 

6.1 
1,600 

6,100 
2,100 

640 
630 
640 

3,200 
1,300 

670 

51,000 
6,300 
7,300 
4,500 
6,700 
8,000 
6,800 
5,200 
1,200 
5,400 

2/Value set by the total acid digest extraction method in the 1986 Puget 
Soutid database. 

3/Value set by the strong acid digest extraction method in the 1986 Pugec 
Sound da tabase. 

4/Tributyltin is on the list of chemicals of concern fo~ limited areas only 
(See chapter 5.3.) 



Chemical 

Chlorinated Hydroc rbon~ 
1,3-Dichlorobenzerte ~/ 
1,4-Dichlorobenzene 
1,2-Dicblorobenzen 
1,2 , 4-Trichlorobenzen~ 
Hexachlor obenzene ( C-B) 

Phtbahtes 5/ 
Di~ethyl pnthalate 
Diethyl phthalate 
Di-n-butyl phthalate 
Butyl benzyl phthalate 
Bis(2-ethylhexyl) 

phthalate 
Di-n-octyl phthala e 

Phenols 
Phenol 
2 Methylphenol 
4 Methylphenol 
2,4-Dimethylphenol 
Pentachlorophenol 

Miscellaneous Extractables 
Ben2yl alcohol 
Ben2oic acid 
Dibenzofuran 
Hexachloroethane 
Hexachlorobutadiene 
N-Nitrosodiphenylamine 

Volatile Organics 
Tri chloroethene 
Tetrachloroethene 
Ethylbenzene 
Total Xylene 

TABLE A. 7 (con.) 
1994 Values 

SL 

170 
26 260 
19 350 
13 64 
23 230 

160 
97 

1,400 
470 

3,100 
6,200 

120 1,200 
2 72 

120 1,200 
29 50 
00 690 

25 73 
400 690 

54 540 
1,400 14,000 

29 290 
28 220 

160 1,600 
14 210 
10 50 
12 160 

5/No ML has been esta.bli5had for these compound~ ( ee Pase I ·pr) 
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Chemical 

Pe5t. c es 
Tot. l DT 

drin 5/ 
Chlordane 5/ 
Dieldr·n 57 
Heptachlor 5/ 
L1.ndane E,_/ -

o al PCB's 

TABL . , (con.I 
1994 Va es 

SL 

6.9 
10 
10 
10 
10 
10 

130 

ML 

b. 

2,50 

~/No ML is established for these compounds. 

• A potential for remaining in a toxic form for a long time in 
the environment. 

· A potential for entering the food web. 

The list was pared down from the 129 priority pollutants and 30 
hazardous substances, plus the many anthropogenic chemicals found 
by NOAA in a study of Commencement Bay sediments. 

In addition to the standard chemicals of concern, there is a 
limi~ed list of chemicals of concern that need to be measured for 
dredging projects located near specific pollution sources. These 
chemicals include: 

Guaiacols. 

Chlorinated guaiaco s. 

Chromium. 

r -, tetra-, and pentachlorobutadienes. 

Butyl tins 

Butyltin testing is indicated in areas near boat and vessel 
maintenance and construction. (See also chapter 5.c. (7) of draft 
Phase II MPR.) An interim SL of 30 ug/kg has been established for 
tribu yltin (TBT) 

Chromium appears to derive largely from the natural erosion of 
crustal rocks into Puget Sound, but localized sources of chromium 
also exist (e.g ., plating industries and some chemical 
manufacturing facilities). 
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Tri-. tetra-. and pent,i.chlorobutadienes are nonpriority pollutants that havP 
been detected at highly elevated levels in certain areas of Puget Sound (e.g., 
Hylebo$ Waterway in Commencement Bay). Because standards are generally 
unavailable for these compounds, they are recommended for analysis onlv wh~re 
chlorinated butadienes are suspected to have a major source. 

Guaiacols and chlorinated sua.iacols are mea.su.red in a1·eas where ltraC - pule, 
mills are located. Only guaiatols will be measured near sulfite pulp mills 
(chlorinated guaiacols are not expected in processes that do not involve 
bleaching) . 

The PSDDA evaluation procedur~& further addr~ss compounds 1n areas which the 
State of Washington is des i gnati ng (or will designate) as CleaJI Wa ter Act 
304(1) listed pulp and paper mills . (This section of the Act deals with 
discharges of toxicants and the description of the water bodies affected by 
the discharge . ) At the present time, there are two such mills considered for 
listing in Puget Sound: Simpson, which empties into Coumencement Bay and the 
Weyerheueser, in Everett. ~hich empties into th~ Snohomish Ri,cr 

kecent data from kraft paper mills operating in Puget Sound (EPA s l Q89 
National Bioaccumulation Study) indicated low bul detectible concerit rat 1ons of 
polychlorinated djbenzodioxins (PCDD) a nd polychlorinat~d dibenLtfura• ~ 
(PCDF's) in fish ti6&Ues collected near th~ poinLS of discharge. Jc if 
possible that sediments 1.n tbese same l(l cations may also contain measurabl e 
levels of these chemicals, although no sediment data were currenlly &va1lahle 
from near the discharge . PCDD 's and PCDF;s meet several of the PS.ODA 
requirements for listing es chemicals of concern in dredged ma t erial. They 
are documented to be highly toxic, are persistent in the environment, may 
bioaccumulate in animal tissues, and are listed as human teratogens and 
carcinogens. 

Dredging projects proposed for areas in the near vicinity of a Clean Water Act 
304(1 )-listed kraft pulp mill discharge will be required to conduct a 30-day 
bioaccumulation test using the Macoma bivalve, with tis~ue analysis for PCDF ' s 
and PCDD's. These chemicals are not added to the general list of chemicals of 
concern nor to the list of chemicals of concern for limited areas because 
designations of chemicals of concern imply measurement of sediment levels, end 
those measurements are difficult to interpret. Potential human health 
concerns will be addressed using this direct evidence of potential tissue 
concentrations that could result from seditllent and water exposure t o thest 
compounds and in seafood . Should substan tial levels of the compoun~£ b~ 
observed io the elem tissue, potential for biomagnification ~t the PSDDA &itf;s 
will be considered by the PSDDA ageucies 

Sediment sampling and chemical testing procedure& for aedimentb ~o be used are 
generally those swmtarized in the latest version of Recomeoded Protocols for 
Measurine Selected Environmental Variables in Puaet Sound, prepared for 
PSEP. Metals, organics, and mos l sediment conventional& testing protoccl~ 
will be those recommended by the PSEP for chemical analyses on Puget Sound 
sediments, Measurement of particle size will follow the techniques indicated 
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in tlu R<.-\.lflllll"'n<le<.l !'rot r"'ols but is specified to ,-~qoire a Number 230 (62.5 
um mesh) sieve to be used in the determination of percent fines. (The 
American Sndety for Testing Ma ledal s (AS1M) l':ieves do not usually include 
this mesh size.) Ammon l a anal y•ds should be conducted according t o EPA/Corps 
protocols. for polychlorinated dioxins and~ rans , the hig11-resolution gas 
chromatograph/mass spectromecer method s hould be used. Si,ce dio~io-analysis 
methodology is changing, rhe d, edger should ~onsult o.th .he PSDDA agencies a t 
the time the sampling and ana lysis plan is being diecusseu . Reports submitted 
rletailiag chemical tests ~ ill report detection limits and report quality 
assur·ance/qu111ity control as , •tailed in t he following PSDOA (1989) report: 
Puget Sound Dr~<.lged Pi tipoHl ',1alyili Guidance MamJ.i\li Dat LQuality 
E•. a 1 oat.i rm f Qr..-.frOl'O~M Ur~c;:!.l M~rial Disposal Pr_Qj.e,cts Prepared for the 
!'orps and Ecology by PTT Environmental S~rvices Principal author: Lucinda 
Jacobs. 

u. t:hem ... cal Disposal GuisieJ Ln_e~. Chemical concen trations wi 11 be compared t o 
Lwo chemical guideline values presented in table A.7. First , a lower 
"sGceP.ning level" (SL) has been defined for each chemical as a guideline to 
identify c hemical concent ra t ions below which there is oo reason t o believe 
tllal dredged material disposal would result in unacceptable adverse effecls. 
for dredged material with chemical concentrations below the SL values, 
biological t es ting is not required to determine material suitability for 
um:onf ioed , open- water disposal. Second, a h.igher ''maximum level" (ML) has 
Let.:n ,lef ined for each chemical which corresponds to the concentration of a 
r:.hemica1 in dredged material above which there is reason to believe that the 
material would be unacceptable for unconfined, open-water disposal. 

When dredged materiAl chemi,als of concern exceed the ML values, the dredger 
hAs two options at this poiiit. First, he may elect to accept the indication 
,,t hr• ML and conclude that the material is unsuitable for unconfined, 
11pP.n-w,!Le r <llsposal. Biological testing is not required for this decision . 
r( t:he dredger elects the second option, then additional, special biological 
lest1ng is requjred as described in Phase I MPR chapter 5 (see paragraph 
5 . 4 .2). 

For ,ath management unit, the SL and ML guideline values will be used t o 
determine whether biological testing is needed before a decision is made on 
the suilab ility for unconfi ned, open-water disposal. Four potential 
intetpretalions are possible: 

~- All r.hemic~ls are be low their SL's; no biological testing is needed; 
u, .. managernenl unit is considered suitable for unconfined, open-water disposal. 

b •ine or more c hemicals are present at levels between SL and ML, 
<tt:l.mlard binloRical testing (see figures A.l , A. 3, end A.4) is needed . 

1 . A single chemical exceeds ML by less than 100%. (i.e. , less than twice 
LIie ML value) , standard biological testing is needed. 

d . A ~ing le chemical exceeds ML by more than 100% (i .e., twice the ML 
v~1ue) o r lwo or more chemirals are above the ML, no biological testing is 
ne~d~d; Lhete i~ ~ea6on t o believe the management unit is unacceptable for 
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Wlconfined, open-water disposal. However, the dredger has the option to 
a ccept the indication of the ML or conduct biological testing as described in 
the Phase I MPR chapter 5. 

7. B...io.loaical Tes ts Proposed Under PSDDA. Ideally, b ioassessmen l ot the 
potential effects of dredged material disposal would indu,le a dcteru = 11n .. i m 
of the short- a nd long-term effects of environmental exposuces of ei:otosic·a1 ly 
important species found near the disposal sit.Pt" a reprcsentat1ve samvl~ ol 
t he material to be dispo~ed. ln practice, such bioasses6ment is Ii 1. t:ul t tt, 
simulate in the laboratory and i6 never achie11ed. Limitations on technic:1J 
abilities to develop laboratory exposure environments and ti>sls wit.h h,,nt:tiic 
species found near dispor.al sites, and prohibitive cost:: in tiJnc and money to 
conduct such tests, malce6 the.,.., efforts unrealistic. Conseq11'!ntly, the 
approach most often adopted 1~ ~o expose representative marine spe~ies for 
relatively short periods of time (10 days in acute toxicity ; 30 days fur 
bioaccumulation tests) t o different phases (primarily solid phase) of whole 
sediment samples of the dredged material . In some cases, the species used in 
the assessment is comnonly associated with benthic coJTmunities in and around 
the disposal site. More often than 'lot, l ow<>ver , the species used arr• 
surrogates not found in the area of the disposal site As u iesull, 
laboratory assessments are sevet'al steps. removed ("remote") from con,Jitio•u; 
that will occur in lhe field. Because of the remotene&S o[ the tects relati'II.! 
to tl\e potential effects a• the disposal si.te, the ecol~glcal 1Meni11~ f , he 
test r esults cannot be fu 1 1y estimated e.l prev'?nt. The,·ciore, •1m,J;I tr i• 
ntrrpretive guidarce is bas~d en a statistical interpret3tion ~t th~ LcsL 

results , addi tlonal pro feeslona l judgmcmt is required to d\.. r~_n,i 1~ •w 

biological test results might relate to effects al the disposal site. ro 
a~sist regions of the country in developing and ioterpretinp Lloassays 
relative to dredged material evaluation, the Corps and EPA produced P 

technical guidanc e manual which provides guidelines for evaluation (EPA/rOE, 
1977) . This manual is being revised and is currently in a late draft tage. 
Once final, any signlf1cant changes introduced will be considered f or the 
PSDDA program during the annual review process. 

The biological testing reconmendat ions developed by PSDDA have been des igned 
to address both whole sediment toxicity and potential water column effects . 
Testing includes evaluation of sedim@ot toxicity using lhe followtng 
organisms: amphipod species, juvenile infauoal species , bivalve {oyster nr 
mussel specieB) or echinoderm (&and dollar or ur:chin speciei-) larvne in 11,, 
sediment test, and bioluminescent bacteria ( the Microtox tesl used fo, CWA 
Section 401 requireme11ts) (figu,..es A.2 and A.3). TLe reroIIlll~rdP.cl tests nlcf 
allo1.. for an evaluation ot pol'!ntial wateC' column ~ffP.cts •1Sln& biv<1Lve la ·v:1"' 
in a different b loasaay, wben warranted. 1\11 of the proposi:d t.r.<JLn hav, VtH:!1, 

previously condui-ted on dredging projocls within Puget Sot1.n,-I. S1,cciC:ic-
oe tails on the reco1J1Dended biologics l tea ts a.re provi<le!l in Phas,! 1 f.PtJI.. 

ln. several cases, the protocols used ..,1th the bioass,qs are dcat..tit,ecl by £PA . 
found in the PSEP report Reconraended Protocols for Conoucting Bioassa:a Q!!._ 
Puru S9und Sedim~ For th" amphipod. sediment l:h ~1 . ;ird ·1 r"''" ('~ ., 
the P&EP prolocols describe field collection and proces~inb me l1ods . QA/Q~. 
and data reporting procedures. General protocols we1e prav1ded for C1tld 
colleclion of sudidal test sediments and for general QA/QC' procedure$ lhat 
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~q1µly Ln all sP.di 111~n l J,i.nassay"'. F" r those sedime nts l.o woi.ch Microtox is t o 
be use,!, use o [ the sa!J.ne e.'kt t a ct method is required . Pro tocols for the 
l~1vu l wa l e r column test we re modified from those described in the ocean 
disposal implementation manual, and are dee• r 1bed in secti on 5.2.b of this 
docWTient. A s tandardized uiethod for expos ~ng the juvenile infauna! organism, 
tile polycha e te Neanthes ar.~eodent.ata, 1.s des c rib e d in ~ec tion 5 . 3 . d o f .t h is 
docume nt. 

When requiredJ a bioaccwnula tioo t est will be ci:mcl1~ct"',1 ul'ling an adult bivalve 
from Lhe:: genus Macoma. f he exposure duration wi. U be 30 days after which a 
rbe111ical ana lysis wil l be mad!.! of the tissue re sidue Lo determine the 
concentra tion of selected c hemicals of human health concern The 
hi1Jaccumulation test will only be conducted on t hoAe dredged materi als 
proposed for dredging in wb:i.ch tbe sediment chem is try l evels are above the 
spe1:ified PSDDA guide l ine values PSDDA has established ( table A.8 ) . When 
required , t his test will be conducted on no more th.an one- half of t he analyses 
(composited samples) for any given project. Bioaccumulation data, when 
required, will be used to interpret potential effects to human health . 

~landard pr o tocols for the bioaccumulation t est are not currently available. 
Procedur es developed for the test will be based on bioaccumulation bioassays 
conducted with dredged material over the past several years. Protocols for 
tissue digestion and chemical analysis will follow the PSEF-recommended 
procedure s . 

For the amphipod and the juvenile infaunal species biological tests, both a 
rontrol and a reference sediment will be run. {For the Microtox and larval 
sediment t est, no sediment control is required.} The control sediment wil l be 
front the collec tion site of the amphipod. The control sediment is intended to 
provide an estimate of test orga nism general health during the test exposure 
period. In the sediment larval and Microtox tests, this measure is provided 
hy a sea water negative control and a zero-concentration sediment extract, 
r~spectively. The reference sediment will be collected from one of the 
suggesled r e ference sediment collection sites and should be compatible on a 
physical and grain size basis with the dredged material. The primary purpose 
of the rete r ence is to determine the response of the test organisms to 
sedlme () LS o f phystcal characteristics similar to the proposed dredged 
maleria l. !:ipecific reference sites are listed in EPTA and are further 
discusse<l i n section 5.6 of this document, and the need for closely matching 
grain sfae in f i-ne-grained sediments for the amphipod test is emphasized 
l herei n . Fo r dcedged material with relatively coarse-grained sediments, the 
dtedget can opt to rely solely on a control sediment (acting as both reference 
and co11 Lro L). 

Quality control limits for control treatment. For the juvenile infaunal 
speci es , l arval sediment tes t , and amphipod acute bioassays that meas.ure 
percen t mortality, (that is. for all PSDDA bioassays exce pt Microtox), both 
lhe con l eo l and the reference have test quality control or performance 
standards t hat must be met. In the amphipod and juvenile infaunal species, 
control mo rlality over the exposure period must be less than 10% 
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(absolute). This represents a generally accepted level of mortality of tes t 
organisms under control conditions 1 where the bioassay (in terms of t esL 
organism health) is still considered a valid measure o f effects of the tesl 
treatments. If control mortality is greater than 101., the bioa ssl'y must he 
repeated. For the larval sediment test , the per formari ce standard for seawote1 
negative control mortali ties during the t est exposure period is 50% because 
these more delicate planktonic larval populations have been seen to e)l.per ·1a n1 , 
larger variability in laboratory se ~t ings . 
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TABLE A. 8 
SEDlMENI CHEMISTRY GUIDELINE VALUES FOR BIOACCUMULATlON 

(CHANGES ARE uNDERLlNEu) 

CJl.emical 1988 V&lu~ •' ~i.u:rmit iAl ~ 
Metah (ppm dq· weight) 

Antimony h 146 

Ar-senic 511 507.l 
Mercury l.~ 1.5 
Nickel 4.3 1 ,022 
Silver 4 M 

Oq;anic CompoWldS ( ppb dry weight) 
F"luoranthene 4,600 4,600 
Bepzo (a)pyrene 4t964 4 , 964 

t,2-Dichlorobenzene 37 37 
1,3-Dichlorobenzene 1,241 2,,/ 1 ,241 
1,4-0ichlor obenzene 190 190 

Dimethyl phthalate 1,1681.I 1 ,168 

Di-n-butyl phthalate 10,220 1./ 10,220 
Bis(2-ethylhexyl) 
phlhalate 13,870 1/ 13,870 

Hexachloroethane 10,220 10,220 
Hexachl orobutadiene 2.12 212 

Phenol 876 876 
Pentachlorophenol t,02.2 ~ 3./ 
Ethy 1. !.!nzene 27 27 
N-Njtrosod iphenylamine 161 161 
Hexachlorobenzene 168 168 
Tributyltin lli !i/ 
Trichloroe thene 1,168 1.168 
Tetrachloroethane 102 102 

Total DDI 50 50 
Aldrin 37 l/ 37 
Chlordane 37 l/ 37 
Dieldrin 37 1,/ 37 
Heptachlor 37 Z.I 37 
Total PCBs 1,789 la~, 

l/Concent ration = O. 7 " (Ml.-SL) + SL; When the concentration of any chemical 
is above t hi s value, a bioaccumulation test mu.at be conducted on the 
sediment. As a result'. of information received during public re.view of the 
Phase I documents, several of the SL and ML value1 have been updated (eee 
table A. 7 for current values). The older SL and ML values -were uaed to 
calcula t e these bioeccumulation sediment guidelines, vbicb vere left unchanged 
pending development of additional information end annual review of the PSDDA 
program. 

l/These chemicals do not have an ML value. Therefore, the concentration= 
((lOSL-SL) "0.7) +SL• 7.3 * SL. 

J/This chemical now has¥ iefined AET in the 1988 Puget Sowd Sediment 
Quality Da tabase, and an ML ia now defined. aa deacribed in chapter S, aection 
5.2.c.(l) , so that the bioaccumulation value may be calculated. 

~/Tributy ltin, PCDD'& and PCDF's may require bioaccumulation testing, but 
a~e not on the general PSDDA list of chemicals of concern. 

~/Thi6 value is normalized lo Total Organic Carbon. 
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Quality control limit1 tor reterence ~rcagzwu. ror Luc ~uAuw,aA D~~LACb 
test, the perfonnance standard for the reference ia not more than 201 
(absolute ) mortality over control during the exposure period, When mortality ( 
exceeds 2oi over control in a reference 1ediment exposure in the juvenile 
infaWlal species and larval sediment test,, or for the Microtox test, when the 
light diminution is greater than 201 over tbe control (gero-dilution) 
treatment, the biousay must be rerun withe new sediment sample from s 
reference area. For the emphipod te,t , if mortalities in the refereoce 
6ediment exceed 201 (ob~olute) over control. the PSDDA agencies will ~e~ide 
whether the test must be re-rWl usin& best professional judgroent and the 
latest available info.rmo.ticn on Puget Sound reference area,. (The amphipod, 
Rhepoxynius abroniu&, bas been recently 1bo,m to reepond ~o high percent fine& 
in sediments by exhibiting higher than 20% IDOrtality even in clean. reference 
area sediment.s. See aection 5.6 in tbie documeot for further information.) 

8. Biolo&icol Response Di&po1al Guideline,. The response of test organisms 
exposed to the tested dredged material repreeenting each management unit will 
be compared to the response of theae organiams in both control and reference 
trea tmer.ts during the determination of whether the material is suitabl for 
unconf i ned, open-wa ter diaposal. 

A determination of a "atathtically dsn,ificant" response, as descd0ed in 
EPTA (1988) and detailed in section 5.2.d and fig~re A. 5 of this docurnet1l 
involver- two condit ions: Hut, that the total 111ocLality in the leJ;tt>d 
d.edged material managemen t unit must be greater than 201 (absolute) o-.·er th~ 
control results. end second, that the re1ultc of e ata istical compsri on 
between mean test and meen reference reeponaea must &how significant 
difference at the alpha level of~ 0.05. For the latter determination . th0 

appropriate method is a statistical aingle comparison which involves (a) 
testing using Cochran'& C-test for homogeneity of variances in the test a nd 
reference treatmeotsi (b) if they are non-zero and nonhomodeneous, 
ercsin-square root tran1formation of tbe data followed by retesting for 
homogeneity of variances; and Cc) performance of a comparison test based on 
whether the tes t data are (or have been transformed to) homogeneous 
variance,. Should the variance• be zero, a nonparametric test (the 
Mann-Whitney U-test) is appropriate. Once variancea are homogeneous. a 
single-tailed Student' ■ T comparison i1 used to test tbe null hypothesis that 
the mean response& are equal. lf they asay D.121: be made homogeneous through 
transformation of the data, an "approximate T" test should be u6ed to test the 
null hypothesis. (Nonparametric tea ti ae.y alao be used, but have leer; 
statisti cal power. ) 

The interpretation of blolo1ical teat re1ult1 differ li htly betw~en th 
Section 404(b)(l) evaluation and tbe Section 401 water qU11litJ certification 
review (figures A,4a and A. 4b). The reeom:neaded di6pOb6l 4a!dellnes 1 

inc luding both minor difference, between Section• 404 and 401 a,; well a1 the 
combined ••net effect•" a.re deecribed below. 

a . test Interpretation for Section 404(b}C1) EvaluotiooG, Noodispersive 
Guideline. l\!o hit: when both tbe amphipod end the juvenile intau.nal apec1ec 
show "statistically significant" (1ee above paragraph for definition) acute 
toxic response relative to that of the reterence auple, the materials are 
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judj? ti ln he wHl• ceptah le for w,c-onfioed open-w •t~r di.• r"~"'l Single hit· 
Alternatively, the amphipod or juvenile infaunal 6pecies respon6e alone may 
set~vt: Lo indicate material unsuitability. If the dredged material total 
mortal1Ly in either of these tests is signi ficantly greater than the total 
mortality in the ceference (more than 30l ~b~olute), and if the dredged 
material test result is "statb,tically si~ificant" relative to reference, the 
materiaJ is considered •1nacce1a able for I onfine,.~ ope,,- •ater disposal. 

Dispersive Guideline. TwQ_b_it: As ab~vP for thP. ~r-dispersive guideline. 
Srng.!,_e hit : Either the amphipod or ju"enile infaunal species response alone 
may se rve to indi r,ate m~ Prial unsuitability. When the dredged material mean 
mortal it v of either is 1.igniticantly greater than the "'""n mortality i n the 
r-PtPrence (more t-han 101 absolute), and when the dredged material te.st result 
is ''statistically significant" (see iotroductory paragraph above) from 
1·eference. the material i s considered unacceptable for unconfinPd, open-water 
J isposa 1. 

Interpretation of the water column larval test requires an assessment of the 
possibi lily of unacceptable adverse effects occurring in the water column, 
although experience gained i n the Corps' Dredged Material Research Program 
suggested that these effects are seldom seen. The appropriate assessment is 
des~ribed in Lhe EPA/Corps (1977) Implementation Manual for Ecoloaical 
Eyqt~tio_!LQ_f Dred&ed M.11terial Disposal in Ocean Waters Fursuant to Section_ 
103 of Lhe Mru-i~ Protection. Research and Sanctuaries Act of 1972. Appendixes 
B, D, and ti. The assessment is done by statistically comparing the larval 
survival after 96 hours in the seawater control to survival in the dredged 
material suspended phase exposures, including the consideration of initial 
mixing that might occur at the disposal site. (This statistical comparison 
rJoes not require the coexisting condition of "test response greater than 20'.f. 
,,ver c-on t col" described in tbe paragraphs above. See the Implementation 
Ma~ I . ) Dredged material will be considered acceptable for unconfined, 
npen-w;i t.ec- disposal only if the test results and initial mixing cal culations 
( af tee 11 hours) indicate the that the ''limiting permissible concentrat ion" 
(LPC) would not be exceeded. The LPC is the concentration of the dredged 
materia l s uspended phase which, after allowance for initial mixing, will not 
PXceed a toxic ity threshold defined as 0.01 of a concentration shown to be 
acutely toxic to 501 of the larvae (Lc50). In other words, the larval test 
will indicate that the material is suitable for unconfined, open-water 
disposal if one one-hundredth (0.01) of the LC50 is not expected to be 
exceedPd after 11 hours of mixing at the disposal site. Appendixes D and H of 
the lmplem~n_tati.o~ provide further details on data analysis and 
i11Lerpre lal ion to be used with the water colwnn larval test conducted pursuant 
to Section 404 ecological evaluations. 

for llw hioaccumulation test, the results are compared to guideline values to 
determine exceedance of allowable tissue residue concentrations. If tbe 
~0-day hioaccumulation test results in tissue level6 greater than the PSDDA 
targ~L Lissue concentration values, tbe sediment is considered unacceptable 
h)r unconfined, open-water disposal. 
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b. Test Interpretation for Section 401 Water Quality Certif icatLon 
Reviews. Nondispersive Guideline. Two hit: If any two of four acute tests 
(amphipod. juvenile infaunal species, sediment larval. or Micr otox bioassay~J 
show "statistical significance" (including being )201 over con trol responi;e) 
in the critical measure (mortality in the flrst tltreat light diminulion in t'11.. 

last) relative to the reference sample results, c.he matEnal is jlldgt. i to bl::' 
unacceptable for unconfined, open-water diapoea.1 Single hit: Tile Jnvenile 
infauna! species. emphipod , or ;;ediment larval mortality response alnue ruay 
serve to indicate material wiacceptability. If the dredged mat:erial mean 
mortality in any one o f these three tests is more than 301 (absolute) greater 
t han the mean mortality in the reference and the test material cesponse is 
" statistically significant 11 relat ive to reference, the mat.er1al is considere-d 
unacceptable for unconf ined, u .. m-water dispt'Sl\l Mici-otox 11hits11 are def med 
as test response statistically different from reference and >20% light 
diminut ion over reference. The Microtox test results are not uoed to judg~ 
material acceptabili ty per se. However, Microtox may be used in combination 
with t he j uvenile infaunal species, larval sediment* or tbe amphipod tesL to 
determine acceptability f or unconfined, open-water disposal . 

Di spersive Guideli ne. Two hit· If any two of three tests Camphlpod, ju\'f_n1l f! 

infaunal species. or sediment larval biossays) show "statisLically 
significant•• toxic response relative t o the reference sample resulls, the 
material is judged to be unacceptable for unconfined, optff-Wuter a: .. p"f ' 
The Microtox t est res.ult ls not used in thit. guidel;.ne to eva1UJLt. ni;n~.dt11 
acceptability. Single hit: The Juvenile infaw1al species, amph pou, ot 
sediment larval mortality response alone may serve to iudicRle mate, .,t 
unacceptability . When the dredged material mean mortality in the juvPnile 
infauna! species or the amphipod test is more than 10% over the mean 11,c rtality 
in the reference, and the test material is "statistically significant' (set 
introductory paragraph for explanation) relative to reference , the material is 
considered unacceptable for unconfined~ open-water disposal. In the la1·va 1 
sediment test, when the dredged material test response is more than lS't over 
the reference test response and "statistically significant" from ceference , 
the material is considered wiacceptable for wtconfined, open-wat er disposal . 

Interpretation of bioaccumulation test results are identical to those 
described f or the Section 404(b)(l) evaluation. 

c. Tue ''Net Effect '' of Combined l'est Interpretati.Qn. Sec.don t,t)i. • c,d 
Section 401 interpretations of biological tests are identical for the 
amphipod~ juvenile infaunal speciesl and bioaccumulat:ion. The two €.'Valuat: Of 
differ in the method and interpretation of lhe larval sec1111enl test, wi t.h 
Section 404 evaluations employ a larval test th.r.t .reflects water cc,lumu 
effects (if required) and the Sec lion 401 e valuationb JSe Lhe lac-vd l I _ol: frl 
sediment toxicity. The Microtox test results are only used in the Secli011 401 
assessment as corroboration foe- "atatistlcallt liig~i.( c.anl resul L -' m10~ h<>r 
test. 
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lhe PSDDA l.i io logiral response guidelines for acceptabihty of material for 
unconfined, open-water disposal combine Section 404 and Section 401 
1·equirements. Since all requirements must be met before dredged material can 
be discharged in Puget Sound waters, the dredger will be interested primarily 
in ''net effec t" of t he combined requirements. These are desc ribed below. 

Illust_;;:at~qn.. u..Uhe two biL..c.rute, At a nond i s pers1ve site, should any two of 
the four Lests (amphipod , juvenile infauna! species sediment larval, or 
Microtox bioassays) show "s tatistically significoni;.' response relative to th.e 
reference s ample results the material is judged to be unacceptable for 
unconfined, open-water dieposal . (At dispersive sites, the Microtox test is 
not requited . ) Fo r example, for either nondispersive or dispersive sites the 
f1il lowing tes t results would indicate that the management unit is unacceptab le 
for unconfined, open-water disposal: 

J~iJe in.faunal species 
mru:.ralili 

(mean =9S% confidence interval) 

con tro 1: 

ceference! 

dredged material : 

5 :tS't 

10 :!:6'%. 

30 :t10% 

amphipod mortali t~ 
(mean :951 confidence interval) 

control: 0 :t01 

reference : S :tS% 

dredged material: 25 :t7'1 

The 98% confidence values in these illustrations represent statistical 
significance at the alpha { 0.05 level. In tbis case, the dredged material 
test resul ts are 25% (absolute) over control for bo~h the juvenile infauna! 
species and amphipod. exceeding the "20t (absolute) over control" guideline, 
anil Lhe rnnges for the confidence intervals do not overlap9 indicating they 
~re significantly different. 

llh1~ t (9.t.i,Qn___Qf the sin,gle-hit case. The amphipod, juvenile infaw:1al species . 
ir sediment larval mortality response alone may serve to indicate material 

1msui tab i lity. At a noodispersive site, should the management unit mean total 
morlali Ly of the arnphipod or the juvenile infaunal species any one of these 
tests is greater t han 30% (absolute) over mean total mortality in the 
reference , and if the test material is ''statistically significant" relative to 
reference , t he material is considered unacceptable. For example, the amphipod 
bioassay may indicate that dredged material is W1acceptable for unconfined, 
open-water disposal as follows : 

i.tlfa1J.11filJpecies 
J1,1venil~bivalve mortality 

<mean z957o confidence interval) 

control : 

1~eference : 

dredged material: 

5 ±51 

10 ±61 

1U ±10'.t 
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amphipod mortality 
(mean ~95'.t confidence interval) 

control: 

reference: 

dredged material: 

0 :!:O'X. 

5 :t5'%. 

50 :!:lOl 



In this case, the juvenile infaunal species teat did not indicate any 
significant acute toxicity, but the amphipod test showed 45% (absolute) highe: 
mean mortality than the reference and a "statistically significant" di! ferem:':: 
which included being greater then 201 over control. Thus, the material 
exceeds the "301. over reference" guide 1 ine The ma tedal would also have 
failed the dispersive site guideline, which is more restrictive (no greaL0 r 
than 101 for the amphipod and juvenile infaunal species: no gre11 Let l h"n 151. 
for the sediment larval test). If the dredged material amphJt>od t < pons,:- l1.Jd 

been 21'%. with a :5'1 confidence interval it would be (a) >20% over contrul 
mortalities; (b) statistically different from reference aod (c) mor~ lhan 151 
over reference, and hence would have failed. 

As stated in paragraph Sa intecpretation of the ~ater column larval test 
requires an assessment of the possibility of Wlacceptable adverse efferts 
occurring in the water column. The water column larval test will ind1cale 
that the material is acceptable for unconfined, open-water disposal if one 
one-hundredth (0.01) of the concentration resulting in 50% mortality of the 
larvae (Lc50) is not expected to be exceeded after 4 hours of mi.xin~ >lt Lhe 
disposal site. 

The Microtox test result alone is not used to jud&e material_.a..c._~~~ilillLy ~t_ 
m:md.ispersive sites, and is not reguired in dispersive _tl_!.__e~. 'Rowe, er • t nw1 
be used at nondispersive sites in combin.'ltion with the other tests tt 

de termioe acceptability for unconfined• open-water disposal . "or purpC'l&t ' = o t 
corroborating other test results, a significant re&ponse fo saline-ext1. 
Microtox is defined as a significant dose-response relationship of the dredged 
material (in the sense used in the EPA Recomm~ ~~JJi: determi,1e,1 by 
performing a linear regression on log light diminution veraU&. log conc.entration 
and testing for significance of R2 ), (b) "stat is tically-signif icaut" 
difference of the means of five replicates of the highest concentration o[ 
extract in the reference and of the dredged material which mu.st include a 20t 
(absolute) diminution io the mean dredged material response below the mean 
reference material response. Fo1· example, the following data would he 
indicative (per CWA Secti~n 401 assessments) of an unacceptable dredged 
material: 

Microtox test result..& 
(percent light relative to blank in 
most concentrated sediment extract) 
(mean ~951 confidence interval) 

control: 

reference: 

100 ~2 

90 ~ 

dredged material~ 45 ~10 
(and a statistically significant 

dose-response as shown by the 
dilution series) 

amphipod ID<U"ta.li..tY 
(percent, absolute) 

(mean :-95'1 con!idence interval 

coo trot : 0 =0% 

refecEhc:e: 

dredged t:laterlal: 
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In t h is ,~ase , th~ dredged material test results are 25'1 (absolute) over 
, ont r o l for Lhe amphipod \exceeding the "20'1 over control" guideline ). and are 
SO% belo'<I' Lhe r e ference value for Microtox (exceeding the 11 20'.t belown 
gl1i deline ) . Both tests a re statistically different from ref erence. 

Fo r the bioaccumulation t es t , the results ar~ compared to guideline values to 
determi ne exceedance of a l l owable tissue r esidue concen trations. If the 
30-day bioaccwnulation tes t results in tissue levels greater than the targe t 
tissue concentration values in table A. 9. the sedime.~t i& cons idered 
unacceptable for unconfinect, open-water disposal. Foe several of the 
chemical s listed i n the t~ble, hi gh guideline values suggest that exceedance 
of t he gulde l rne i s unlikely . However, insufficient data a r e available to 
allow rleletj ng these chemicals from the list at this time . It is anticipated 
t hat dredged material bioaccumulation testing will provide sufficient 
infqrmation i n the near future to allow reduction of the list of human health 
rhemicals of concerns. 

d . The Role of Statistical Significance. The use of statistics in the 
data analysis phase is to identify whether observed differences of the contro l 
or refe r ence treatments compared to the dredged material sample treatments are 
signi f icant. Statistics are primarily applied in the initial data analysis 
stage of the PSDDA disposal guidelines. Statistical significance is used to 
determine if observed dif ferences are "potentially real" when natural 
variabili ty of the parameters being measured is considered. Statistics 
i.:011sider the accuracy and acceptability of the bioassays in indicating whether 
t he observed differences warrant further professional evaluation . However, 
statistical significance does not imply ecological significance and 
prot_~~s_i onal juc;igment is essential in interpreting bioassay results. 

Analysi s of Lesting data consists of a comparison to guideline values that 
w~ie d~v~loped using statistical significance as a clear indicator that 
tox1~ity was evident in the results . However, ecological significance is not 
always deno t ed by the statistics in the initial data analysis step . The 
s111.>sequen t data interpretation step requ;i.res both an understanding of the data 
evaluation procedures and professional judgment in determining the ecological 
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TA.BLE A.9 

TARGET TISSUE CONCENTRAT ION VALUES 
FOR CB!MICALS OF CONCERN TO RUMAN REALTR 

Chemical 

Antimo11y 
Arsenic 
Mercury 
Nickel 
Silver 

Mete.l 

Organic Compounds 
Fluoranthene 
Benza(a)pyrene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Diethyl phthalate 
Oi-n-butyl phthalat 
Bis(2-ethylhexy l} phthalate 
Hexach loroethane 
Hexachlorobutadine 
Phenol 
Pentachlorophenol 
Ethylbenzene 
N-nitroaodiphenylamine 
Hexachlorobenzene 
Trichloroeth.me 
Tetrachloroetbene 
Total DDT 
Aldrin 
Chlordane 
Dieldrin 
Heptachlor 
Tot-al ECBs 
Other!/ 

Tiasue Gui.sle..l..io -11 
(ppm ) (~et we1ght b 1i~ 

5, 00.0 
lO.l 2/ 
1.0 3_1 

:w.ooo.o 
100.0 

8,400.0 
1.2 

300 0 
300. 0 
300 0 

300,000.0 
JU,000.0 

S ,000. 
9f! U 

180.0 
3,000 .0 

900. 0 
600. 0 

2,845.0 
180.U 
127 . 0 

27 .o 
41.0 

1. 2 
8,7 
O.lib 

4. 2 
., .0 

],/Development of the tisa\1 uide ne d iu fJ>T.A. Th~ u'1;L. ,, 
result from an exposure analysis that t1 1 tra~cr r If 

chemicals of onc:ern from the disposal te o humans via &e&.f om1 
consumption. The estimated lo1f potentlAL. his tran r s1 _l !) n 
relatively high tissue valuee for interpw..a,t.ian of lab tests. 

Z/Adjusted based on reported ratio of inorganic to organic arsenic (Te tra 
Tech, l986a). 

J/Adjusted to ttie FDA act ion evel. This co .rects a clei · cal er 01 n 
Phase I EPTA and MPR. 

~/Butyltins polychlor1neted dibenzodioxio and dibenzofurans are addit1ona 
compounds for which bioaccwnulation testing could be used. In the case of 
butyltins. no guideline bas been derived at present. For the others 1 there 
are a variety of measures. The ~SODA agen ies will use the most current 
guideline for these. 
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significance ot Lhe test results . Management of unconfined open-water 
disposal may be furtber i nfluenced by administrative considerations of factors 
such as size of the proposed discharge, tt,e degree of environmental risk that 
the dis,.:harge may present, and other projec t specific features. 

9 . R_gportin_g_ ~ir~ats . Following sampling , tPsting, and data evaluation, 
the dredger fo r a permi t application appl icant must submit a formal report of 
Ute r esults t o the Corps. EPA , and Ecology fort.heir review. The report must: 

a . idenli fy any deviations or changes from the proposed t esting plan, 

b . ~uclude appropr ~ate plan and side view drAwings tn show where core 
samples were collected and the sectioning of the cores which ~as undertaken. 
and 

~. present resul ts ~f chemical and biological analyses, including 
required QA/QC . Chemical and biological analyses summary tables must be 
lnrluded . (No te: The table formal will be formalized after a "user manual" 
ha6 been completed by Ecology (expec ted in 1990). This standard table will 
assist projec t review and data management . ) 

10. ~9tJ~st Results in Permit Decisions. The PSDDA evaluation procedures 
will be appl i ed and considered as appropriate under Sections 401 and 404 on a 
projecl-specific basis. In applying the procedures to spec ific projects, if 
the permitting agencies depart from the technical reconmendations of the 
disposal guidelines , the permitting agencies will document the technical 
rationale for this departure. 

11. R.evi~f EvalWltiQn Proce~. Because the procedures contain several 
features that have not received full implementation in a regulatory program 
prtor to PSDDA, annual reviews of the evaluation procedures will be undertaken 
to establish if these procedures need to be further modified . In many cases 
during development of the procedures, data were not sufficient to fully 
r esolve key issues, or to fully judge tbe impact of the proposed procedures. 
Consequently, the annual review process is es sential to incorporate what is 
learued from i mplementation, allowing appropriate adjustments to be made. 

A number of topics of concern have been identified for specific review 
following i mplementation of PSDDA. These are detailed in EPTA. 
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EXHIBIT B: 

MODEL SHORELINE MASTER PROGRAM ELEMENT 

UNCONFINED, OPEN-WATER DREDGED MATERIAL DISPOSAL 



MocMl Shor-e 1 ine Master Progr E 1 t 
Unconfined , Open- ater Dredged Mater · 1 Oi posal 

Po 1 ici es 

A. Selection of unconfi ned, open-water dispos 1 s ·te should follow 
the process developed in the Puget Sound Dredged o· sposal Analysis 
CPSDDA) and incorporated ·nto DNR WAC 332-30-186 Open Water 
D ' sposal Ue • 

B. Unconfined, open-water disposal of dredged ■et•r;a1 should occur 
at the ______ disposal site, as identified in the final 
Puget Sound Dredged Disposal Analysis report and adopted by th• 
Wash;ngton Departaents of Naturel Resources and Ecology 

c. Oue to the necessity of managing unconfined, open-water dredged 
material disposal on a regional basis, the 
disposal site w·11 serve several jurisdictions. HONever, the 
character and total volume of material deposi ed on the site fr011 
all sources shall colftPlY w;th the standards conta;ned in the final 
PSOOA report. 

D. The quality of material dumped at the ______ disposal site 
shal l meet the standards established in the final PSOOA study for 
unconfined open-water disposal and adopted by Ecology. 

E. Due to the need for long-term management of open-water disposal 
s tes , a pub 1 i c agency 11ay acquire an exc 1 us i ve pera,i t for-
managing use of the ______ disposal site. 

f. The long term environ11ental iMpact of disposal at the 
________ site shall be monitored by the shoreline 
management permittee. The permittee shall provide for long-term 
env · ornnen ta 1 mon i tor i ng ~md any necessary rented i es . Per; od i c 
reports on site use and environmental illJ)act shall be subMitted to 
the _______ Planning Department. 

Regulations 

, . Unconfined, open-water disposal of dredged Material shall only 
occur at sites identified through the process defin.ed in the final 
PSOOA Study document and incorporated in DNR WAC 332-30-166 Open 
Water Disposal Sites 

2. The ------- disposal site shall be ■■naged in accordance 
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•1th tM final '800A ~udy docuMnt nd ubsequent r vis ions. 

3. Ganerel Per■it Procedures 

A, To •••~r• th1t dredged teri disposal operat ions ■re 
consistent with th11 progr , nod sposa l of dred~ 
••terials ■Y occur et the ________ di po i c 

unless ■uthortzed by I shoreline .. nageaent per■ 1t. Federal 
use of the ite .ust be found to be con it nt to the i•u• 
extent practicabl Nith the provisions of thi9 Sore in 
M■n1ge11ent · st r Progra■ and , by r fer nee , Mith th fi nel 
PSOOA report. 

8 It shall be the responsibility of the per■it holder to essur 
t~•t dispos 1 of dredged ■ateri ■ l and ■enageaent of the 
disposal site coaply Nith th per■it conditions and with the 
PSOOA report. 

c. Review of epplfc1tions for u • of th• disposal s1 hal 
based on the criteria and guid lines establish throu 
final PSDO tudy. 

3. Exclusiv Use P r its 

A. An exclusive per■it for use of the______ 1 
site ■ay be i sued to public agency wh 
■aintains total •anag nt control of the site. ency 
shall be responsible for managing the site in accord nee w;th 
the teras of the shore11ne perfflit. 

e. Yearly status reports hall be required of the agency. Th~ 
reports shall state th quantity of aateri 1 dU11ped , 
characterize th• quality of the material, end review any 
other factors necns■ry to deter■ine continuing co lianee 
With the shoreline ••nage nt substantial developmen p rm . 
When such a per• t has been i ssued, no other shoreline 
permits will b ;ssued for use of the s;te w thou per is n 

of the site nag 'ng gency . 

c. Th• ter for exclu tve sit ■an• 

public agencie will b fi • years 
option, unless• shorter terM i r u d y he agency 
However, if onger per it t rms are allowed by the Oep rt n 
of Ecology . th per it t rm s~ 11 be ndefini i 
indefinit ter• shall be contingent on in pection nd 
environmental ~onitoring progrus teblished in accord nee 
with the final PSOOA r port ta en ure that viron nt l 
imp•cts are as predicted. 
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EXHIBIT C 

DISPOSAL SITE MANAGEMENT PLANS 
FOR UNCONFINED, OPEN-WATER, DREDGED MATERIAL DISPOSAL SITES 

PHASE II AREA - NORTH AND SOUTH PUGET SOUND 

These management plans were prepared by the 
Management Plan Work Group whose members are: 

Steve Tilley, Work Group Chairman, Washington 
Department of Natural Resources 

Paula Ehlers, Washington Department of Ecology 

John Malek, U.S. Environmental Protection Agency 

Bob Parker, U.S. Army Corps of Engineers 

Dr . David Jamison, Washington Department of 
Natural Resources 



PSDOA PHASE II 
Ot~POSAL SJ TE MANAGEMENT PLANS 

1. Anderson/Ketron Is1 ands 

1. 1 Disposal Goals 

The goals of Anderson/Ketron Islands disposal site management are to 
ensure that appropriate dredgea materials are pl~ced accurately , in accordance 
with any project requirements and that long term environmental impacts of 
disposal are known to bt Jcceptable. 

1.2 Future Dredged Material Disposal Volumes 

The total volume nf dredged material projected to be sent to the 
Anderson/Ketron islands disposal site is between 217,500 and 785,000 cubic 
yards over the next 15-year period (Table l}. The wide variation is due to 
the possi bility of a large project in Olympia. For planning purposes, it is 
assumed that 217,500 cubic yards total will be sent to the site. Vol ume 
during the first four years is projected at a low level due to the lack of 
firm near-term projects (Table 2). 

1.3 01 sposal Target Area 

The disposal target area is a circle with a 600 ' radius centered at 
Latitude 47 degrees 09 <43' and Longitude 122 degrees 39.40'. This area will 
be specified in all permits issued for disposal at this site. The 600' radius 
is an achievable positioning goal given the methods specified for this 
disposal site in Section 1.4 below. However, it is recognized that intricate 
positioni ng of tug and barge combinations is difficult. Disposal must not 
begin until at least some part of the barge is within the target area and end 
before the entire barge leaves the target area. This margin for error is 
built into sizing of the 900 ' radius surface disposal zone. Disposal will be 
acceptable if some part of the barge is within the 600 1 target area. However , 
the entire barge must be within the disposal zone throughout the time of 
dredged material release. 

1.4 Navi gation Controls 

Disposa l s ite users will be required to provide disposal site plans 
hefore receiving Corps and DNR permit approvals. The plans will demonstrate 
the users have the capability to position accurately with approved methods. 

for large projects~ it may be desirable to establish a buoy at the site. 
This would be done in consultation with affected fishers, pilots, boaters, 
Federal and state agencies and others . 

1.5 Debris Control 

Pre-dredgi ng testing nf dredged material shall include an assessment of 
floatable and non-floatable debris hazards (defined as hazards to navigation 
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or other significant beneficial uses ) likely to result from dredging. The 
assessment may be based on the following types of information: 

a) Interviews with dock owners and users familiar with types of ca)go 
handled that could have spilled in the dredginq area. 

b} Test dredging to confirm presence of log debri s. 

c) Side-scan sonar of dredge area to confirm presence and aer1al ijxtent of 
log debris. 

d) Diver observations of dredging area. 

e) Review of previous dredging records in the area which may be 
representative of types and relative amounts of log debris encountered. 

If the site assessment indicates the presence of log debris or other 
debri s hazards , the contractor' s dredging plan shall include methods of 
separating debris before open-water di sposal. Screen1ng may b2 acccmpl~shed 
by a clamshell dredge operator retrieving debris from the barge hopper Jf 
this can not be done effectively , the contractor shall propo~e other rrelhod•, 
such as passing material through a steel grid {e.g., 24" x 24" mesh). The 
contractor shall maintain a daily record of debris encountered, 1ne ,11,l 
record should describe the operator s name, size, '-YPe, aml mel110!.l of 
disposal. 

1.6 Si te Use Reporting 

Disposal site users wil l be required to compl ete the ONR Site User Lv~ 
(Figure l) for each use of the disposal site. Copies of the site use records 
shall be submitted to DNR at least once per month. Copies of the records 
shall also be retained on the tug for one month. 

1.7 Compliance Inspection 

Only dredged material meeting the PSOOA guidelines may be disposed of at 
the si te. Compliance will be ensured through pre-dredging testing of dredged 
material and through inspection of dredging operations. 

Dredging site inspection plans for non-Corps projects will be p,-epared 
by Ecology . The plans will define inspection necessary to assure thP qu.i,lit•, 
of material sent to open-water disposal and compliance with the contr1c~o -• 
approved plan for debris removal . Ecology and the Corps wi ll coordinate 
inspections for compliance by non-Corps projects and the rorps will ,nspe:. 
its own contractors. Copies of all Ecology and Corps dredging site inspecl10n 
plans will be forwarded to DNR before dredging begins. 

Prior to permit issuance , dredgers will be required to submit disposal 
site use plans covering positioning, debris handling, timi ng and other site 
use factors . DNR and the Corps will periodically inspect non-Corps projects 
for compliance with these plans (as modified by permit conditions). 

C-2 



-

TABLE 1 
E I MATtO VOLUME BY ITE OVER NEXT FlTTEEN YEARS 

Port Port Anderson/ 
Ange e Townsend Rosario Bell · ngh am Ketron ls. 

Total Volume 285, 000 687,000 J.801 000 l 18 J500 785 000 

Adjustmen (142, 000) 1 (528 000 2 (486,000) (631,000) 4 (567,500) 5 

AdJUS ed To al 43 ,v J 159 000 1,3 5,000 550 500 217,500 

Ave Annual Vol. 9,533 10,600 87,66 36,700 14,500 

Halt ol total deducted to allow for projects where matertal may be more 
economically placed elsewhere. 
2Proposed port marina expansion (373,000) and half of balance (45,000 + 
121 000 + 144,000) deducted to allow for projects where material may be more 
~conomically placed elsewhere. 
Proposed Blaine expansion (350,000} and an additional 136,000 are deducted to 

allow for projects where material may be more economically placed elsewhere. 
The latter figure is half the non-Swinomish Channel balance. 
~Lumm, Bay maintenance (80,000) and half of the balance (1,101,500) deducted 
o allow for projects where material may be more economically placed 

elsewhere. 
5Prooosed West Bay improvement (350 1 000} and half the balance (435,000} 
deduced o al low for projects where material may be more economically placed 
el ewhere 

ABLE 2 
ANNUAL VOLUME ESTIMATES OVER NEXT FIFTEEN YEARS* 

Port Port Anderson/ 
Year Angeles Townsend Rosario Bellingham Ketron Is. 

1 ( FV 90) 
2 230t000 
3 11 000 12,231 10,000 26, 192 16 731 

11,000 12,231 10,000 26,192 16,731 
5- JS (Annual) 11,000 12,231 117,727 26,192 16,731 

TOTAL 143,000 159,000 1,315,000 550,500 217,500 

The fi ·s two years are based on known projects. The remaining years (except 
at Rosar10) have been proj ected on an even -flow basis. Volume at Rosario will 
be heavily impacted by the Corps 1 Swinomish Channel dredging which has been 
spread over years 5-15 in this table. 
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FISCAL 
YEAR 

1988 
1989 

1990 
1991 

1992 
1993 

1994 
1995 

1996 
J997 

1998 
1999 

2000 
2001 

2002 
2003 

2004 

TABLE 3 

ANTIC IPATED SCHEDULE FOR BASELINE S UOI ES ANO 
ENVI ONMENTAL MONITORING AT EACH DISPOSAL SITE 

OVER THE IS -YEAR M NITORING P£RIOD 1 

------ Phase II - - - - - - - - - - - -Phase I - - · ------

Bellingham Anderson/ Dispersive Port Elliott Commencement 
Bay Ket ron Is. Sites Gardner Bay Bay 

B B B 
8 B B 

.,. F F 
F f 

F F F 

Ph 
p p 

F 

p p 
F Ph p 

p p Ph p p p 

B : Baseline Monitoring 
F : Full Monitoring 
P: Partial Monitoring 
Ph; Physical Monitoring 

1Mon·toring efforts will only take place after the sites have been used and 
volumes are sufficient to reasonably expect that observable changes will be 
present. Dis persive sites (Port Angeles, Port Townsend, and Rosario Strait) 
will receive physical monitoring only. This table shows updated anticipated 
monitori ng schedules for Phase I sites. 



The Corps will i nspect disposal site positioning and debri s removal for 
Corps projects and keep disposal site use records similar to those kept by 
dredgers for non-Corps projects. Copies of these records and of Corps 
inspection reports will be periodically sent to ONR. 

1.a Site Use Restrictions 

There are no blanket restrictions on disposdl site use for no ire or 
navigation impacts at the Anderson/Ketron Islands disposal site. How~ver, 
individual permits may be conditioned for these or other factors. 

1.9 Environmental Monjtoring 

The Anderson/Ketron Islands site 1s in a relat,vely flat, generally 
nondispersive area with a depth of 442 1 at the center of t he disposal zone. 
The area is subject to weak currents. In general, commercially important 
marine invertebrate resources are scarce or absent within the site and are 
usually concentrated up-slope in shallower nearshore areas. Tidal currents 
should not significantly alter the disposal site configurati on Jnd bo1tom 
slopes may help confine the disposal mater1a1. Therefore , the site r,11·ms an 
ellipse 4400' by 3600 ' with the long axis or1ented with the t urrent 

Table 3 summarizes the estimat~d f1ft'?en -yP.ar mon1toring schedule fol· 
the Phase II area disposal sites . As shown , the Anderson/Ketron Islar1rJ-; c., tr 
is anticipated to receive full monitorrng in 1997 and part ial mun LD, mg ,r 
2004. 

2. Bellingham Bay 
2 . 1 Pi sposal Goals 

The goals of Bellingham Bay disposal site management are to ensure that 
appropriate dredged materials are placed accurately, in accordance with any 
project requirements, and that long term environmental impacts of disposal are 
known to be acceptable. 

2.2 Future Dredged Material Disposal Volumes 

The total volume of dredged material projected to be sent to th,• 
Bellingham Bay disposal site 1s between 550,500 arid . 181, 'i00 cubic ynds t''.'"'I" 
the next 15-year period (Table l) . The wfde var1ation is ou~ to the 
uncertainty in several major projects . For planning purpoSP,S, it is ass11meli 
that 550,500 cubic yards total wil l be sent to the s le lTab le 2). 

2.3 Disposal Target Area 
The disposal target area is a circle w1th a 600 1 radius centered at 

Latitude 48 degrees 42 . 83' and Longitude 122 degrees 33 .03' This a,• \n 1 
be specified in all permits issued for disposal at this site. The 600 rad1us 
is an achievable positioning goal given the methods specified for thi s 
disposal site in Section 2.4 below. However. it is recognized that intricate 
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positioning of tug and barge combinations is difficult . Disposal must not 
begin until at least some part of the barge is wi thin the target area and end 
before the entire barge leaves the target area. This margin for error is 
built into sizing of the 900' radius surface disposal zone . Disposal will be 
acceptable if some part of the barge is within the 600' target area. However, 
the entire barge must be within the disposal zone throughout the time of 
dredged material release . 

2. 4 Navigation Controls 

Disposal site users wil I be required to provide disposal site plans 
before receivi ng Corps arid 0Nf{ permit approvals . The plans will demonstrate 
the users have the capability to position accurately with approved methods . 

2.5 Debris Control 

Pre-dredging testing of dredged material shall include an assessment of 
floatable and non-floatable debris hazards (defined as hazards to navigation 
or other significant beneficial uses) likely to result from dredging. The 
assessment may be based on the following types of information: 

a) Interviews with dock owners and users familiar with types of cargo 
handled that could have spilled in the dredging area . 

b) Test dredging to confirm presence of log debris. 

c) Side-scan sonar of dredge area to confirm presence and aerial extent of 
log debris . 

d) Diver observations of dredging area. 

e) Review of previous dredging records in the area which may be 
representative of types and relative amounts of log debris encountered . 

If the site assessment indicates the presence of log debris or other 
debris hazards, the contractor's dredging plan shall include methods of 
separating debris before open-water disposal. Screening m~y be accomplished 
by a clamshell dredge operator retrieving debris from the barge hopper. If 
this can not be done effectively, the contractor shall eropose other methods , 
such as passing material through a steel grid (e.g . , 24' x 24" mesh). The 
contractor shall maintain a daily record of debris encountered. The daily 
record should describe the operator's name, size, type, and method of 
disposal . 

2. 6 Site Use Reporting 

Disposal site users will be required to complete the DNR Site User Log 
(Figure l) for each use of the disposal site. Copies of the site use records 
shall be submitted to 0NR at least once per month . Copies of the records 
shall also be retained on the tug for one month. 
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2.7 Compliance Inspection 

Only dredged material meeting the PSDDA guidelines may be disposed of a 
the site. Compliance will be ensured through pre-dredging testing of dredged 
material and through inspection of dredg ng operations. 

Dredging site inspection plans for non-Corps projects will be prepare 
by Ecology. The plans wil define inspection necessary to assure .he quality 
of material sent to open-water disposal and compliance with the contractui ~· 
approved plan for debris removal. Ecology and the Corps wt 1 coordinate 
inspections for complian e by non-Corps projects and the Corps will inspect 
its own contractors. Copies of al Ecology and Corps dredging site inspection 
plans will be forwarded to DN before dredging begins. 

Prior to permit ssuance dredgers will be required to submit disposal 
site use plans covering positioning, debris handling, timing and other site 
use factors. ONR and the Corps will periodically inspect non-Corps projects 
for compliance with these plans (as modified by permit condi ions). 

The Corps will inspect disposal site positioning and debris removal fo1 
Corps projects and keep disposal site use records similar to those Yer uJ 
dredgers for non -Corps projects Copies of these record and of Corp· 
insp_ction reports will be periodically s nt to DNR. 

2.8 Site Use Restrict ions 

Due to potential impacts on Oungeness crab, the Bellingham Bav s·te wil I 
be closed between November 1 and February 28 each year. Add 1ti onally , the 
fisheries closure between March 15 and June 15 each year would eff Livel 
limit disposal of dredged material to between June 16 and October 31 each 
year. 

A portion of the Bellingham Bay site is w thin a designated explosiv s 
anchorage area. According to 33 CFR 110.230 "Fishing and navigation by 
pleasure and commercial craft are prohibited within the area at all times when 
vessels which are anchored in the area for the purpose of loading or unloading 
explosives display a red flag by day and a red ligh by night, unless special 
permission is granted by the Captain of the Port. 1' The Coast Guard has 
approved use of this site during periods when explosives ve~ els ar~ ot 
anchored. When any vessel is anchored 1n the explosives anclorage a ea, 
disposal site users must contact t e Captain of the Por ,~d receiv~ 
permission before using he stte (letter from J.R. Fel on, Cap~ain ~f h ror 
of Puget Sound to frank Urabeck, October 7, 988 ~ee fxhib"t O of Phase I I 
FEIS). 

2.9 Environmental Monitoring 

The Bell "ngham Bay site is in a relat1ve y flat, generally nondispersi e 
area with a depth of about 96' and is sub·ect o sluggish tidal cu Te11t~. 
Crab and shrimp resource abundances were found to be lowest between uly 111 

October when dredging and disposal would be ~llowed . 
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Ta~lD 2 summarize~ the estimated fifteen -year monitoring schedule for 
the Phase 11 area di sposal s i tes. As shown , the Bellingham Bay site is 
anti cipat~d to receive full moni toring in 1991 and 1999 and partial monitoring 
in 1995 and 2004. 

3 . Port Townsend 

3.1 Disposal Goals 

The goal s of Port lnwnsend disposal site management are to ensure that 
appropriaLe dredged materials are placed accurately. 1n accordance with any 
project requirements, and that long term environmental impacts of disposal are 
known to be acceptable. 

3 2 Future Dredged Material Disposal Volumes 

The total volume of dredged material projected to be sent to the Port 
lownsend disposal site is a range of 159,000 to 687,000 cubic yards over the 
next J5-year period. The wide variation is due to uncertainty about a port 
marina expansion in Port Townsend . For planning purposes, it is assumed that 
159,000 cubic yards total will be sent to the site. Volume during the first 
four years i s projected at a low level due to the lack of firm near-term 
projects (Table 2). Actual volumes will depend on actual dredging projects 
and results of ch~mical and biological tests. 

3.3 Disposal Target Are3 

The disposal zone (and target area) is a circle with a 1500' radius 
centered at latitude N 48 degrees 13.62' and Longitude W 122 degrees 59 .95 ' . 
This area will be specified in all permits issued for disposal at this site. 

The 1500' radius is bel i eved to be adequate for average conditions at 
the site A barge travelling at 2 knots (3.4 ft/sec) relative to the water 
and, withal knot current, travelling 3 knots relative to the bottom (5.06 
ft/sec) would cross a 3000' diameter circle in 10 minutes. In some cases , 
wind or current conditions at the site could require adjustments to stay 
within the 3000' circle or delaying disposal if conditions are extreme. 

3.4 Navigati on Controls 

The offici al positioning aid for the Port Townsend disposal site is the 
Coast Guard Vessel Traffic Service (VTS). All site users must contact the VTS 
and oblain posit ioning confirmation before initiating disposal. However, 
Loran-C coordinates will be provided to aid operators in positioning. 

3 5 Debri s Control 

Pre-dredging testing of dredged material shall include an assessmeht of 
floatable and non- floatable debris hazards (defined as hazards to navigation 
or other signi ficant benefi cial uses) li kely to result from dredging. The 
assessment may be based on the following types of information: 
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a) Interviews wi th dock owners and users familiar with types of cargo 
handled that could have spilled in the dredging area . 

b} Test dredging to confirm presence of log debris. 

c) Side-scan sonar of dredge area to confirm presence and aerial ~Jtent of 
log debris. 

d) Diver observations of dredging area. 

e) Review of previous dredging records 111 the area which may be 
representative of type and relative amounts of log debr•~ enr.ountered. 

If the site assessment indicates the presence of log dPhri~ 01 other 
debris hazards , the contractor's dredging plan shall include methods of 
separating debris before open-water disposal. Screening may be accomplished 
by a clamshell dredge operator retrieving debris from the barge hopper . If 
thi s can not be done effectively, the contractor shall propo~ ot~e, mPthod~. 
such as passing material through a ~teel grid (e.g., 24" x 24h mesh). lhe 
contractor shall maintain a daily record of debris encountered. The da1 ly 
record should describe the operator's name, size, type, and method of 
disposal, 

3.6 Site Use Reporting 

Di sposal site users will be required to complete the ONR Site u~p 1,,g 
{Figure l) for each use of the d1sposal site. Copies of the site us ~ reco1ds 
shall be submitted to DNR at least once per month. Copies of Lhe te~ords 
shall also be retained on the tug for one month 

3.7 Compliance Inspection 

Onl y dredged material meeting the PSOOA guidelines may be disposed of at 
the site. Compliance will be ensured through pre-dredging testing of dredged 
material and through inspection of dredging operations. 

Dredging site inspection plans for non-Corps projects will be prepared 
by Ecology. The pl ans will define inspection necessary to assure the ,~u, , 1 } 

of material sent to open-water disposal and compliance with the contrdcto1s ' 
approved plan for debris temoval. fcology dnd the Corps wil l coordina,e 
i nspections for compliance by non-Corps projects and the (orps will inspect 
its own contractors Copies of all Ecology and Corpi dredging site in~pett1un 
plans wi ll be forwarded to ONR before dredging begins. 

Prior to perm1 t issuance, dredgers i 1 be req1 r .. d t ... suhmil ~ po , l 
s ite use plans covering positioning. debris handling, timing and other s,te 
use factors. DNR and the Corps will periodically inspect non-Corps projects 
for comp 1 i ance with these p 1 ans ( as mod If· ed by pernn t • ond it 1 ons) 

The Corps will inspect d1sposal site pos1t1on1ng and oebri~ removal for 
Corps projects and keep disposal site use record~ similar to those kept by 
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dredgers for no11 Corps projects. Copies of these records and of Corps 
inspecti on reporls will be period ically sent to ONR. 

Disposal site positioniny accuracy wil l be verified for each use by the 
Coast Guard Vessel Traff ic Service (VTS) . Site users wi ll be required to 
contact the Coast Guard before disposal to confi rm position ing and to report 
the tug, barge, and skipper's names , DNR permit number, and the time dumping 
begins. Site users must dlso report the t ime disposal ends . The Coast Guard 
will contact any vessels which appear to be making improper use of the site. 
This could include improper timi ng , lack of permits, use of improper 
equipment, or inaccurate pos it ioning. If improper use is discovered, the 
Coast Guard will: 

a . Tell the operator why and advise them to stop; 

b Record the rype of improper use and ask the source and yardage of 
mat er ial and name of project employer (if disposal has already 
occurred); and 

c. Notify ONR immedi ately or on the next working day. 

The Coast Guard wil l maintain a record of all contacts with vessels 
using the disposal site. A copy of the record will be sent to DNR weekly . 
DNR will provide the Coast Guard with the following: 

a. A statement of any site use restrictions for which violations 
could be identified through VTS; 

b. Names and permit numbers of all tugs and barges authorized to use 
the site; and 

c.. Work and off-hours phone numbers for emergency contacts in case a 
violation is discovered in-progress and advice is needed . 

3.8 Site Use Restrictions 

There are no blanket restrictions on disposal site use for noise or 
nav1gat1on impact s at the Port Townsend disposal site . However, individual 
perm1ls may be conditioned for these or other factors . 

3.9 Environmental Monitori ng 

The PorL Townsend Disposal Site has a site center depth of 361'. Due to 
strong current s in the area , dredged material is expected to be moved off the 
site within a few days. Therefore, physical monitoring will be conducted to 
verify the absence of mounds on the bottom but no biological or chemical 
monitoring will be performed. Table 2 summarizes the estimated fifteen year 
mon1toring schedule. 
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4. Port Angeles 

4.1 Disposal Goals 

The goals of the Port Angeles disposal site management are to ensure 
that appropriate dredged materials are placed accurately, in accorddme with 
any project requirements, and that long term environmental impact~ of dis~o~al 
are known to be acceptable . 

4.2 Future Dredged ~aterjal Disposal Volumes 

The total volume of dredged material projected to be sent to the ~ort 
Angeles disposal site is a range of 143,000 to 285,000 cubic yards over the 
next 15-year period. For planning purposes, it is assumed that 143,000 cubir 
yards total will be sent to the site. Volume during the first four years is 
projected at a low level due to the lack of firm near-term projects (Table 2) 
Actual volumes will depend on actual dredging projects and results of chemical 
and biological tests. 

4.3 Disposal Target Area 

The disposal zone {and target area) is a circle with a 1500' radi us 
:entered at Lati tude N 48 degrees 11 68' and Longitude W 121 de~rpec 2i 86' 
This area will be specified in all permits issued for dispos31 at thi ~ s1t e 

The 1500' radius is believed to be adequate for average conditions at 
the si te. A barge travelling at 2 knots (3.4 ft/sec} relative to the water 
and, withal knot current, travelling 3 knots relative to the bottom (5.06 
ft/sec) would cross a 3000 ' diameter circle in 10 minutes. In some cases, 
wind or current conditions at the site could require adjustments to stay 
within the 3000' circle or delaying disposal if conditions are extreme. 

4.4 Navigation Controls 

The official positioning aid for the Port Angeles disposal site is the 
Coast Guard Vessel Traffic Service (VTS). All site users must contact the VTS 
and obtain positioning confirmation before initiating disposal . However, 
Loran-C coordinates will be provided to aid operators in positioning 

4.5 Debris Control 

Pre-dredging testing of dredged material shall include an a5ses~mer1t o f 
floatable and non-floatable debris hazard~ (defined as hazards to navigation 
or other significant beneficial uses) likely to result from dredgin~1. fhc 
assessment may be based on the following types of information· 

a) Interviews with dock owners and users familiar with types of cargo 
handled that could have spilled in the dredging area. 

b) Test dredging to confirm presence of log debris. 

c) Side-scan sonar of dredge area to confirm presence and aerial extent of 
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log debris. 

d) Diver observations of dr~dging area . 

e) Re~1ew of previous dredgi ng records 1n the area which may be 
representative of types and relative amounts of log debris encountered. 

lf the site asses sment indicates the presence of log debris or other 
tJ~hr I!> hazards, the contractor 's dredgi ng plan shall fnclude methods of 
separaling debri s before open-water disposal. Screening may be accomplished 
by a clamshel l dredge operator retrieving debris from the barge hopper. If 
this can not be done efr~ct ivel y, the contractor shall propose other methods , 
such as pdsSing material through a steel grid (e.g., 24" x 24tt mesh} . The 
contractor shall maintain a daily record of debris encountered. The daily 
record should describe the operator's name , size, type, and method of 
disposal. 

4 6 Sile Use Reporti ng 

Disposal site users will be required to complete the DNR Site Use Log 
(Figure 1) fo r each use of the disposal site. Copies of the site use records 
shall be submi tted to ONR at least once per month. Copies of the records 
shall also be retained on the tug for one month . 

4.7 Compliance Inspection 

Only dredged material meeti ng the PSDDA guidelines may be disposed of at 
the site. Compliance will be ensured through pre-dredging testing of dredged 
material and through inspection of dredging operations . 

Dredgi ng s ite inspection plans for non-Corps projects will be prepared 
by Ecology. The plans will define inspection necessary to assure the quality 
o~ material sent to open-water disposal and compliance with the contractors ' 
approved plan for debris removal. Ecology and the Corps will coordinate 
inspections for compliance by non-Corps projects and the Corps will inspect 
its own con tractors. Copies of all Ecology and Corps dredging site inspection 
plans will be forwarded to ONR before dredging beg ins. 

Prior to permit issuance, dredgers will be required to submit disposal 
sile use plans covering positioning, debris handling, timing and other site 
use factors. DNR and the Corps will periodically inspect non-Corps projects 
fo1 compliance with these plans {as modified by permit conditions). 

The Corps will inspect disposal site positioni ng and debris removal for 
Corps proJects and keep disposal site use records similar to those kept by 
dredgers for non-Corps projects . Copies of these records and of Corps 
inspection reports will be periodically sent to DNR. 

Disposal site positioning accuracy will be verified for each use by VTS. 
Site users will be required to contact the Coast Guard before disposal to 
confirm positioning and to rP.port the tug, barge , and skipper's names, DNR 
permit number , and the time dumping begins . Site users must also report the 
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time disposal ends. The Coast Guard will contact any vessels which appear to 
be making improper use of the site. This could include improper timing, lac~ 
of permits, use of improper equipment, or inaccurate positioning. If improp~1 
use is discovered , the Coast Guard will: 

a. Tell the operator why and advise them to stop; 

b. Record the type of improper usP and ask the ~ource and yardagP of 
material and name of project employer lif dbposal has ~lready 
occurred)i and 

c. Notify DNR immediately or on the next working day. 

The Coast Guard will maintain a record of all contacts with vessels 
using the disposal site. A copy of the record will be sent to DNR weekly 
DNR will provide the Coast Guard with the following: 

a. A statement of any site use restrictions for which violation~ 
could be identified through VTS; 

b. Names and permit numbers of all tugs and barges authorized to use 
the site; and 

c. Work and off-hours phone number s for eme,gency C(j t1 tacts 10 t.a~i. 
violation ,s discovered In-progress and advice is ne~ded. 

4.8 Site Use Restrictions 

There are no blanket restrictions on disposal site use for no ·~e or 
navigation impacts at the Port Angeles disposal site . However. 1ndiv1dual 
permits may be conditioned for these or other factors. 

4.9 Environmental Monitoring 

The Port Angeles Disposal Site lies at a depth of about 435'. Due to 
strong currents in the area, dredged material is expected to be moved off the 
site within a few days. Therefore, physical monitoring will be conducted to 
verify the absence of mounds on the bottom but no biological or chemical 
monitoring will be performed. Table 2 summarizes the estimated f fteen yea, 
monitoring schedule. 

s. Rosario Strait 

5.1 Disposal Goals 

The goals of the Rosa~io Strait d1sposal site management are LO en)u1e 
that appropriate dredged materials are placed accurately, in accordance with 
any project requirements, and that long term environmental 11npads , f 1r •1.1 1 

are known to be acceptable . 
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5.2 Future Oredaed Malerial Disposal Volumes 

The total vol ume of dredged material projected to be sent to the Rosario 
Strait disposal site is a range of 1,315,00r ~o 1,801 ,000 cubic yards over the 
next 15-year peri od {Table 1) . The variati III Is due to un( i;!rt ainty of the 
proposed Blaine expansi on dnd other minor pt oJ~cls. For pl anning purposes, it 
i s assumed that l,315i000 cubi L yards tot al will b; ~ent to the site. Actual 
volumes will depend on actual dredging proj ~~t ~ ano usu .. s of chemical and 
biological tests. 

5.3 Disposal Target Area 

The disposal zone (and target area) i s a circle wi h a 1500' radius 
centered at Latitude N 48 degrees 30.88' and Longitude W 123 degrees 43.48'. 
Thi s area will be speci fied in all permits issued for disposal at this site. 

The 1500' radius is believed to be adequate for average conditions at 
the site . A barge travelling at 2 knots {3.4 ft/sec) relative to the water 
and. with a 1 knot current , travelling 3 knots relative to the bottom {5.06 
f t/ sec) would cross a 3000 ' diameter circle in 10 minutes. This is adequate 
time lo empty a barge. In some cases, wind or current conditions at the site 
could require adjustments to stay within the 3000' circle or delaying disposal 
if condit ions are extreme . 

5.4 Navigation Controls 

The official positioning aid for the Rosario Strait di sposal site is the 
Coast Guard Vessel Traffic Service (VTS). All site users must contact the VTS 
and obtai n positioning confirmation before initiating disposal. However, 
Loran -C coordinates will be provided to aid operators in positioning. 

5.5 Debri s Control 

Pre-dredging testing of dredged material shall include an assessment of 
floatable and non -floatable debris hazards (defined as hazards to navigation 
or other sign ificant beneficial uses} likely to result from dredging. The 
assessment may be based on the following types of information: 

a) Interviews with dock owners and users familiar with types of cargo 
handled that could have spilled in the dredging area. 

b) Test dredging to confirm presence of log debris. 

c) Side-scan sonar of dredge area to confirm presence and aerial extent of 
log debris . 

d) Diver observations of dredging area . 

e) Review of previous dredging records in the area which may be 
representative of types and relative amounts of log debris encountered . 

If the s ite assessment indicates the presence of log debris or other 
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debris hazards, the contractor's dredging plan shall include methods of 
separating debris before open-water disposal. Screening may be accomplished 
by a clamshell dredge operator retrieving debris from the barge hopper . If 
this can not be done effectively, the contractor shall propose other methods, 
such as passing material through a steel grid (e.g ., 24" x 24" mesh). The 
contractor shall maintain a daily record of debris encountered. The daily 
record should describe the operator's name, size, type and method of 
disposal. 

5.6 Site Use Reporting 

Disposal site users will be required to complete the DNR Site Use Log 
(Figure 1) for each use of the disposal site. Copies of the site use records 
shall be submitted to DNR at least once per mo~th . Copies of the records 
shall also be retained on the tug for one month . 

5.7 Compliance Inspection 

Only dredged material meeting the PSDDA guidelines may be disposed of al 
the site. Compl1ance will be ensured through pre -dredging testing of dredged 
material and through inspection of dredging operations. 

Dredging site lnspection plans for non-Corps projects will be prepared 
by Ecology. The plans will define inspection necessary to assure the quality 
of material sent to open-water d;sposal and compliance with the contractors' 
approved plan for debris removal. Ecology and the Corps will coord inate 
inspections for compliance by non-Corps projects and the Corps Will inspect 
its own contractors . Copies of all Ecology and Corps dredging site inspection 
plans w·11 be forwarded to DNR before dredging begins. 

Prior to permit issuance, dredgers will be required to submi disposal 
site use plans covering positioning debris handling, timing and other site 
use factors. DNR and the Corps will periodically inspect non-Corps projects 
for compliance with these plans (as modified by permit conditions) . 

The Corps will inspect disposal si e positioning and debris removal for 
Corps projects and keep disposal site use records similar to those kept by 
dredgers for non-Corps projects. Copies of these records and of Corp 
inspection reports Will be periodically sent to DNR. 

Disposal s1 e positioning accuracy will be verif"ed for each use by VTS. 
Site users will be required to contact the Coast Guard before disposal to 
confirm positioning and to report the tug, barge, and skipper's names, ONR 
permit number, and the time dumping begins. Site users must also report the 
time disposal ends . The Coast Guard will contact any vessels which appear tu 
be making improper use of the site. Th's could include improper timing, lJck 
of permits, use of improper equipment, or inaccurate positioning. lf improper 
use is discovered, the Coast Guard will: 

a. Tell the operator why and adv 'se them to stop· 

b. Record the type of improper use and ask the source and y rdage o 
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niateri ,d and name of project empl oyer (1f d1sou al has alrea1h 
occurred) ; dncl 

c Notify ONR rn1medj ately or 011 t l•f-' nPxt wurkrng d~v 

The Coast Guard \'1 1 It Maintain a recr,rcl of ifll con lcl s with vessels 
using the disposal site ~ copy of t ha rP -or d ~11 be to ONR weekly . 
DNR will provide the COi:1:>L Guard w1th thP. follc., no9 

a. A statement of any site use r est11ctHir1s ror wn , 11 v101dt1on5 
could be ident ifi ~d through VTS; 

b. Names and permit numbers of all tugs and barg~~ authorized to use 
the site; and 

c. Work a~d of nours phone numbers tor emergency contacts in cas2 a 
violation is discovered in-progress and advice is needed. 

5.8 Site Use Restrictions 

There are no blanket restrictions on disposal site use for noise or 
navigation impacts at the Rosario Strait disposal site. However, individual 
perrnits may be conditioned for these or other factors. 

5.9 Environmental Monitoring 

The Rosario Strait site is located in the most energetic area of all 
disposal sites. The water depth is 230 1 at the center of the disposal zone. 
Due to strong currents in the area, dredged material is expected to be moved 
off the site within a few days. Therefore, physical monitoring wtll be 
conducted to verify the absence of mounds on the bottom but no biological or 
~hPm1ral monitoring will be performed. Table 2 summariies the estimated 
tif teen year monitori ng schedule. 

Revised 8/15/89 
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EXHJBTT D 

ENVIRONMENTAL MONITORING PlAN 
FOR UNCONFINED, OPEN-WATER, DREDGED MATERIAL DI~POSAL STTES 

PHASE i AREA - NORTH AND SOUTH PUGET SOUNu 

This Environmental Monitoring Plan was prepared with partici pation from 
all Work Groups of the Puget Sound Dredged Disposal Analysis . Significant 
contributions were made by the following staff: 

Dr. David Jamison, Washington Department of Natural Resources 

Keith Phillips, Washington Department of Ecology 

Frank Urabeck , Seattle District , U.S. Army Corps of Engineers 

Dr . David Kendall, Seattle District, U.S. Army Corps of Engineers 

Eric Nelson, Seattle District , U.S. Army Corps of Engineers 

August, 1989 



ABSTRACT 

Th1s document present~ an env\ ronmenh l monitoring plan for the Puget 
~0und Dredged D1sposal Analys ts CPSDDA> Ph 1 ~ I J unconf1~ ~j open-water 
dtsposa l sites for dredgr.f'i materi al dtsposa . The Phase I s ites Include two 
nond sperstve sites <Bel llrJham Bay and A rso,tt~ on 1 nds in South Puget 
Sound) as well as three -q~pers1ve sites tl?osar,o Sti-ahs, near Port Townsend 
1nd near Port Angeles). 'he mon1tor1ng plan ~or nci,df•oer 1v .. sHes is 
designed to veri f y that no un~rcep table adver e fffects t,~ve Jc curred wtth1n 
or beyond the dispo,a l - - a1 1 10 assure tha , dr 0 dqed material disposed at 
the sites rema1n~ ~\thin the disposal si te boundary. Olcoers1ve sites wtll 
only be monttored to es tablish that mater1a1 does rot bul lJ up after dtsposal 

Three types of mon ~or1 ng efforts are described for nond1spers1ve sites. 
lnc1ud1n9 a baseline survey of t he sites to establ1sh cond\t1ons prior to 
Initiat ion of disposal activ i ty. as well as partial and full moni tor ing 
efforts which wi ll be conducted following open1ng of the sHes . Full 
monitoring is an intensive f ield evaluation of condit\ons wtth\ n and beyond 
each di sposal s ite boundary , wh\le parttal mon\tortng Involves a less 
lnt~ns\ve mon itoring effort. Partial monltortng will occur when disposal 
activity at the di sposal sites Is not great enough to warrant a fu ll 
evaluation of area condtttons . Partial mon1tor1ng w111 be sufficient to 
establ lsh If unexpected conditions are developtng due to dredged mater ia l 
dtsposal . 

Parameters mea sured dur1ng nondtsperslve monHortng Include disposal 
s ite physica l characteristics, chemical and b1olog1cal analys is of the dredged 
mate1 ial present on site, chemical reconnatssance outside the disposal site 
bounda1y, and determinati on of benth1c abundance and b\oaccumulatton In 
bP.nlhic speci es located down-current f rom the disposal sites . Disposa l s ites' 
11hyslcal charac teristics wilt establish the limits of dredged matertal has 
~pread, whi le the other parameters are Intended to determtne the chemt cal 
toxicological properties of the materia l disposed at the open-water sites, and 
assure that dredged material ts not 1mpact1ng resources outside the disposal 
site boundary. Physical mon1tor1ng only w111 be done at d1 spers1ve s1tes. 

In add i tion to presenting a general monitoring plan for the two Phase II 
nondispersive s \tes, s ite- specific plans are presented. S1te-spec1f1c 
adaptations are needed because of special considerations associated with the 
proximity of other contam1 ~ant sources to the disposal sites and/or location 
of down current resources. S1te-spec1f1c mon1tor1ng plans for the three 
dispers ive sites are also presented . 
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1. INTRODUCTION 

The Puget Sound Dredged Disposal Analys1s (PSODA) is a four and one-half 
year study of dredged material disposal in Puget Sound initiated in April 
1985. The study is being conducted jointly by the Corps of Engineers (Seattle 
District), Environmental Protection Agency (EPA), and the Washington 
Departments of Natural Resources and Ecology. PSDOA is being conducted in two 
phases (each about three and one-half years in length): Phase J covers 
central Puget Sound and Phase II (initiated in April 1986) cove(s south and 
north Puget Sound . 

The objectives of PSODA are to locate sites in Puget Sound for 
unconfi ned , open-water disposal of dredged material, define evaluation 
procedures for determining when dredged material is acceptable for discharge 
at these sites, and prepare site management plans (Including permit and 
monitoring requirements). Responsibility for accomplishing these three 
objectives was assigned to three interagency work groups (Disposal Site Work 
Groups (DSWG), Evaluation Procedures Work Group (EPWG), and Management Plan 
Work Group (MPWG)), who work under the direction of the PSDDA Study Director. 
This Exhibi t describes the environmental monitoring plan for the Phase II 
study area (north and south Puget Sound). 

All work groups contributed to the development of the Phase rr 
monitoring plan. OSWG and EPWG determined the environmental monitoring 
requirements, with DSWG focusing on requirements for evaluating physical 
placement and effects, and EPWG placing emphasis on requirements for 
evaluating chemical effects of dredged material disposal. MPWG addressed plan 
funding and implementation. 

This document describes the environmental monitoring plan (including 
baseli ne conditions that must be established prior to initiation of disposal 
activity) for the PSODA Phase II preferred di sposal sites. The monitoring 
plan is expected to be implemented in the spring of 1989 when basel 1ne studies 
would be accomplished. This would allow the new Phase II sites to be 
available during the fall of 1989. 

The primary functions of the monitoring plan are to ensure compliance 
with the Section 4O4(b)(l) guidelines and to field verify the PSDDA 
predictions of site conditions following disposal. Moreover, monitoring will 
provide the data to allow direct response to agency and public concerns 
regarding site conditions and environmental impacts. Finally, environmental 
monitoring data forms the basis for the annual review of the need for changes 
in the evaluation procedures. 

The monitoring plan presented in this report covers both nondispers1ve 
sites and dispersive sites. for nond1spersive sites a five -step process is 
set forth as was done for Phase I, taking into account disposal site 
characterist ics and the dredged material that will be allowed for disposal at 
these unconfined open-water sites (see Sections 2 through 6} Development of 
the process proceeded from a general consideration of potential impacts of 
dredged material disposal at the nondispersive sites to detailing of 

0-4 



sitP.- -specifil tncr,ltori ng pl'ograms and data interpretation guidelines . An 
es~imat( of cost ~ of tonducting baseline studies and monitoring is contain~d 
in Section 9 Steps taken in developing the plan were: 

l.ldent1fi cat1on of concerns that warrant mon1tor ing 

(Section 2) . 

2.Developmeoi of testable hypotheses to address uonitoring 
concerns (Section 3). 

3.0esign or J g~neral monitoring program (types of data to be 
collerle<l, tool s used to collect data, frequency of collecti Jns, etc.) which 
will gather sufficient data to test the hypotheses (Section 4). 

4.Definiti o, of site-specific monitoring require1.1ents to address 
the effects of concern identified in Step I (Section 5). 

5.0evelopment of a site management strategy and data 
inter pretat ion gu idelines (Section 6) . 

At the dispersive sites the monitoring plan is considerably less 
complex as only verification of dispersion is needed . Becau~e no monitoring 
for chemical induced biological effects will occur, the dredr1ed material 
released at these sites will be required to pass disposal gu ,delines more 
restrictive than allowed for the nondispersive sites (see Chdpter 5 of MPR). 
Basel ine surveys and monitoring approximately every five yea1·s for di sposal 
mound formation are part of the Phase II monitori ng plan (seu Section 7) . 

As new information is developed during the PSOOA monitoring 
program, the Puget Sound Water Quality Authority ambient moni toring program, 
and other studies, both here and in other parts of the country, elements of 
lhe monitoring program may be changed to reflect the most appropriate 
techni que . 

2 IDENTIFTCATION OF CONCERNS THAT WARRANT MONITORING - NUNOISPERSIVE SITES 

The quality of dredged material that will be accrptable for 
disposal at the preferred PSDDA open-water nondispersive sit~s influences 
monitor i ng requirements. "Site condition II 1

' has been selected as the 
preferred biological effects condition for site management al the unconfined, 
PSDDA Phase I Management Plan Report {MPR) and Final Environ~ental Impact 
Statement (FEIS). By definition, Site Condition II could re5ult in "minor 
adverse effects, due to chemical s of concern in dredged mater·ial, on 
biological resources" at the disposal site {EPTA, 1988). Mi nor effects are 
def ined as potential chronic sublethal effects, but no significant acute 
toxicity with in the site, or its dilution zone. Because onl; acceptable 
sed iments will be discharged at the disposal sites, the aggrEgate condition of 
each site is expected to be substantially better than allowec under the 
proposed management condition. 
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For details on the mon1tor1ng concerns, please review Exhibit I of 
the Phase I MPTA . 

3. DEVELOPMENT Of TESTABLE HYPOTHESES TO ADDRESS MONITORING QUESTIONS -
NONDISPERSIVE SITES 

Please refer to Exh1btt I of the Phase I MPTA (1988,. 

4. GENERAL MONITORING PLAN - NO~OISPERSIVE SITES 

Please refer to corrected Exhibit I MPTA (1988> 

5. SITE SPECIFIC MONITORING PLANS - NONDISPERSIVE SITES 

The general monitoring plan Is adapted to each of the Phase II 
sites based on phys1ca1 and b1olog1ca1 cond1t1ons at the site, anticipated 
annual loading, and prox1m1ty of potent1al contaminant sources to the disposal 
site . The combined sampl1ng and analysis plan for nond1sperslve as well as 
dispersive sites are shown In Tables 3-8. 

s.1 Bel JI ngham Bay Disposal sae <Figures 2 a-c> 

The Bellingham Bay site i s 1n a relatively flat, nond1sperslve 
area with water depth of 96 feet wtth weak northwest to southeast currents 
<DSS TA, 1988). 

The benchmark stat1on nearest Bel11ngham represents a monitor of 
the urban env,ronment . Another benchmark stat1on l\es south of the s1te and 
is situated so as to represent natural cond,t1ons \n greater Be llinghdm Bay . 
The third lies between the site and near shore urban activ1t1es . In all 
cases, each off-site benchmark chemistry station \s paired with an off-site 
benchmark b1ologtcal station . 

four gradient lines were sampled dur\ng baseli ne. Bottom cunP11ts 
are such that a dominant d\rectton cannot be determined prior to disposal. 
The SVPS photos and b1oaccumulat\on samples were analyzed. The benth \c 
abundance samples from the gradient that most likely represent the current 
d1rect1on were analyzed and the rest of the benthic data were archived (see 
Table 1). Chemical samples were taken from one stat1on on-site and four 
stations around the per1meter (Figure 1) . 

Partial event n~n1torlng \ncludes one on-site chemistry station 
and four perimeter stations . In add1t1on. sediment from tile three benchmark 
chem1stry stations w111 be collected, bloassays conducted but sediment to, 
chemistry analysis w111 be archived. 

Sampling dur1ng full mon1tor\ng will 1nclude collection of 
sedi ment and b1olog1cal organisms from all stat1ons as outl\ned \n the general 
descr1pt i on of full monitoring (see Exh\b1t l of Phase I MPTA <1988)) 
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Af'\a 1 vs 1 c. \-Ji 11 be urnoucted on a 11 samp 1 es co 11 ect.e~ except for those co 11 ec • ed 
from the b~r,chmark chi::tuhtr·y and biology stat ions. These sampl es were 
archived. 

Crab tissue from the s i te ~il l be obtained prior to si te use to allow 
monitoring of bioaccumulcH.1on duri ng foll monitoring. 

5.2 Anderson/Ketron 1~14nds Ui sposal Site (Figure 3 a L) 

The Anderson/Ketron Islands di sposal s,te 1_ 1n ~ relatively flat 
nondispersi ve area with currents that ire moderate and tend to flow north to 
south at depth (DSS TA ~88). The average depth aL the site is about 420 
feet. 

Only one be~chmark s tation will be established at the site based 
on baseline information Its purpose is to represent natural conditions in 
the area. Four benchmark stations were sampled during baseline. Using SVPS 
data to find comparable sediment grainsize relati ve to the disposal site . 

Two gradient lines were sampled during baseline. Bottom curren t 
data from t he disposal siting studies indicate that the domi11ant bottom 
current is t o the south . However, a northerly gradient was i ncluded in case 
physical measurements during partial or full monitoring shows material is 
moving in a northerly direction. Both gradients were analyzed for SVPS and 
bioaccumul ation {see Table 2). The benthic abundance samples were analyzed 
from the gradient along with the dominant current direction. The other will 
be archi ved. Chemical samples were taken from one station on-s ite and four 
stations around the perimeter (Figure 1). 

Partial event monitoring includes one on-site chemistry station 
and four perimeter stations . In additi on, sediment from the benchmark 
chemistry station will be collected, bioassays conducted, but sediment for 
chemistry analysis will be archived. 

Sampling during full monitoring will include col lection of 
sediment and biologi cal organisms from all stations as outlined in the general 
description of full monitoring (see Exhibit I of Phase I MPTA (1988)0. 
Analysis will be conducted on all samples except for those collected from the 
benchmark chemistry and biology stations . These samples will be archived . 

6. DATA INTERPRETATION AND DECISIONS ON SITE MANAGEMENT - NONOISPERSIVE 
SITES 

Please refer to corrected Exhibit I MPTA (1988) . 

7. IDENTIFICATION OF CONCERNS THAT WARRANT MONITORING - DISPERSIVE SITES 

Dispersive sites are located in areas of high bot tom currents 
where dredged material placed at the site is expected to be dispersed. 
Therefore, the only parameter that can be measured at the sites is the 
physical si tuation on site . The monitoring question therefore is whether 
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material placed at the disper ive sites remains on site or disperses. Each 
dispersive site will be monitored using precision vertical soundings so as to 
detect mounding of dredged material on the bottom wi hin the target parameter. 

8. SITE SPECIFIC MONITORING PLAN ANO DATA INTERPRETATION OISPER IVE sr1E_ 

8.1 Rosarjo Strait (figure 6) 

The Rosario Stra ts e s ocated two nautical miles south of 
Reef Point on Cypress Island n 3 fee of water. 

During baseline, vertical soundings over continuous transects will 
be made at the site at 100 m ter spacing. The transects will begin and end 
100 meters outside tie perimeter of the disposal site. The information will 
be maintained at the Corps of Engineers. During monitortng, the same 
transects will be rerun using the same type or quality of equipment as used 1n 
baseline. The Corps of Engineers will compare the baseline profiles to the 
monitoring profiles to determfne if a significant change has occurred . 

8.2 Port Angeles {Figure 4) 

The Port Angeles stt is located approximately four and one -half 
nautical miles north of Port Angeles in 435 feet of water. 

During baseline. vertical soundings over continuous transects will 
be made at the site at 100 meter spacing. The tran§ects will begin and end 
100 meters outside the perimeter of he disposal site. The information will 
be maintained at the Corps of Engineers. During monitoring. the same 
transects will be rerun using the same type or quality of equipment as used in 
baseline. The Corps of Eng·neers will compare the baseline profiles to the 
monitoring profiles to determine if a significant change has occurred. 

8.3 Port Townsend (Figure 5) 

The Port Townsend site s located ten and one-half nautical miles 
northwest of Port Townsend 1s 360 feet of water. 

During baseline, vertical soundings over continuous transects will 
be made at the site at 100 meter spacing. The transects w1ll begin and end 
100 meters outside the perimeter of the disposal site. The information will 
be maintained at the Corps of Eng·neers During monitoring. the sam~ 
transects will be rerun us ng the ame type or quality of equipment as used ,n 
baseline. The Corps of Engineers will compare the baseline profiles to the 
monitoring profiles to determine if a significant change has occur1ed. 

9. ESTIMATED MONITORING SCHEDULE AND COSTS 

A proposed 15-year monitoring schedule is summar ·zed in Table 9. 
This schedule assumes there wi l be sufficient use at both nondispersive and 
at least one dispersive disposal iite in the firs five years to require f11ll 
monitoring at each site w·th'n that period. Disposal activity forecas ed for 
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the Bell1 nqha~ (1 , ~,te 1n~icates that a suffic ·cnt vo ,um~ of material w'll be 
d1sposea in t he f1rs t year of site use to war rant full mon1toring. Disposal 
activity at the other nond1spers ive si te is ~orecasted t o be low enough that 
full mon 1 or ing would , IL be 1equi red unti , probably, tht fift h year of si te 
use . However, actual dis,,osal ~olumes mav vary significantly from 
projections. 

If vol ume~ ~r~ ton low to wa·rant cost-eft~ctive moni tor ing, 
init ial monitoring may be delayed . 0ccH10ns Oil monitori ng wil l be made by 
the Department of NaturJ1 Resources and the Corps ~r fn~i neePs , in 
consultation with EPA or I Ec,logy, based on 1c ual s te use . Based on a 
r ecent revi w of model t\:f anu veri fication data, it appQars that measurabl e 
l evels of mater ial may not _~e present on si t e unti l af t e, 200, 000 c. y. have 
~ d ~t_ noodmer..s.ive... sil.es.. However, to be conservati ve t he PSOOA 
agenci es wi ll cons ider ,nonitori n actions after at least JOO 00 . a e 
been placed at t he sit~ Ver if1cat i on of t e a ro riate tri er volume will 
occur during monitoring of hi gh volume dis osal s· ase I area. 

The monitoring schedule for the nondispersive sites also assumes 
that no evidence of impacts are found due to dredged materi a· off-site and 
that chemical concentrations and toxicity on-si te or wi t hin the dilution zone 
do not exceed guideline levels. If any of these conditions exist after the 
first f 1ve years of monitoring (following at last one full monitoring effort 
at each si te) then the monitoring schedule might have to be altered. 

Estimates for the costs of the proposed PSODA monitoring plan are 
based on 1988 price level s for sampling , analysis, boat t ime, and monitoring 
program administrat ion. The state costs of monitoring for each disposal site 
are presented i n Table 10. These estimates include 20 perce~t agency overhead 
and management, and 15 percent contingency . Inflation was not considered in 
t he calculat i on of cost s. Cost s are projected over a plan hor i zon of 15 ye~rs 
fol lowing t he mon1toring effort sequence presented in Table 9. The costs 
presented i n Table 10 include costs of conducted Steps 1 and 2 i n the si te 
management process . However, they do not incl ude f unds for conducting 
extensive s ite surveys i f unacceptable impacts due to dredged material 
disposa l are found (i .e., Step 3 in the site management process ) . The 
potential need for funding extensive s ite investigations wi l l be evaluated 
when at least one full monitoring effort has been conducted at each site . 
Feder al costs are presented in Table 11 . 
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TABLE 1 

SUMM RY OF ANALYTICAL !~ II 
KOPOSEO T JNOERTAKEN A fl E BEL SITE 

Baseline ull Study 

Gn-site Chem; stry 1 I 3 

l)n-s e ,assays l l J 

-e 1 liPt r C emi s ry 12 

t?ncllmar Chemistry 3 3 ?_/ 3 2/ 

BencnmJr Bioassays 3 3 3 

Bent os Abundance 15 1/ 0 15 

Bentho Body Burden 24 0 6 

~nctima~k Benthos 15 a 15 2/ 
Abundance 

Benchmark. Bentllos 6 0 6 2/ 
Body Burden 

VP I 67 54 71 

1/The number a station sampled during the baseline will be greater than 
11 wn (see Figu re 6a) but only those stations from the gradient that is 

along the primary direction of movement will be analyzed. The other gra
dien s will be archived. 
2'5amples will be archived and analyzed only if results of on-site, peri
meter, or gradient monitoring station data require testing of benchmark 
s ation samples. 
3/Includes tu percent repl1cation of selected SVPS physical monitoring 
stations and nree SVPS stations at each benchmark site. 

je 
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TABLE 2 

SUMMARY OF ANALYTICAL REOUfREMENTS 
PROPOSED ro BE UNDERTAKEN AT THE ANDER ON/KETRO LAND r rT 

Base1 1n Partial Full .., IJlj 

On-site Chemistry 1 1 

On-site Bioassays 1 3 

Perimeter Chemistry 4 4 12 

Benchmark Chemistry l 2/ I 2/ 

Benchmark Bi oa; ssays l 1 

Benthos Abundance 15 1/ Li 15 

Benthos Body Burden 12 u () 

Benchmark Benthos 5 u 5 i./ 
Abundance 

Benchmark Benthos 2 u 2 2/ 
Body Burden 

SVPS II 50 54 65 

1/The number of stations sampled during the baseline wil l be greater than 
shown {see Figure ), but only those stations from the gradient that is 
along the primary direction of movement will be ana1yzed. The other gra
dients will be archived. 
2/Samples will be archived and analyzed only if results of on-site, peri
meter, or gradient monitoring station data require testing of benchmar 
station samples. 
3/Includes 20 percent replication of selected SVPS physical monitoring 
stations and three stations at each benchmark site. 
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r Lt , ;J •t-'L HjL, !<l:..l}J fRflv[}Jr _., 1 I)/ IJ 1:.LJ:~ 

i ~sal ~i te 

MJnltorfng Bell i ngt 1am 
Par 1 ter Bay ~rson/Ketron 15lart(1 '11 S I";; iv r 7 l To I 

Dredged f1lterial Stabil icy 
SVPS 2/ 57 ~ 0 tl7 
Sonar-transects 0 l) f:6 66 

CXl-site Sedinent Conditions 

On-site Chemistry 6 u l. 
and Bioa Sqy 3/ 

Perin-et.er Ctemisb'y ~ 24 24 0 48 

Off-site Biological Condition 

Benthic .4rondarx:e 5/ ro (45)11 3) (15)1/ 0 ~ (60)_!_/ 
Bent.hie Boey Burden 6/ 24 12 ll 36 

Beochmrl< Stations 
Ct-enistry Stations 

Cteni stry and Bi oasSq)I ~ 18 6 LI 24 
Biological Stations 

Benthic ftoondance 6/ 15 5 0 20 
Bent.hie Boqy Burden ij 6 2 0 8 

1/NUTber5 in parentreses are sarrples to be archived for future analys1s. 
2/NIJTber of SVPS safTl)les taken. Th? ruroer of 5afll)les includes 20 percent repl icauon of selected stati ns. 
1"/Minirrun nurber of box core ~les req.iired. Each box core will be subscJll}led (upper 10 on) to provi<i! suf icient sedi
irent for chemical analytical req.iirerrents and t.o conduct the three bioass~s. 
4/Minim.rn nurt>er of box core sall)les req.Jired. Each box core will be ~led {upper 2 to provide sufficient sedinenl 01 
analytical req.iirerents. 
5,Mininun nurber of box core sarples req.iired. Al 1 ~les will be sieved, fixed in preservative and stored until the irst 
full rronitoring effort. A that tiTIE, toose saJll)l~s taken frrni the selected gradient stations will be analyzed. 
6MiniJTU11 rurt>er of box core SOOl)les req.Jired (see Footnote 5.) 
?/Vertical sonar transects will be IT5~ of each dispersive site at 10011 interval s. 
de 



r-bni tori ng 
Parareter 

Dredged M3teria1 Sta.btl i tY 
SVPS 
Sonar transects 

0,-sit.e Sedinent r.onditions 
On-sit.e Cll81Tistry 1/ 
Ch-site Bioas~ iJ 
Peri net.er Chffilf stiy y 

Off-site Biological Condition 
Benthic fbmdaoce 3/ 
Benttric 800,y BUY""CEn 4/ 

Bercllrark Stations 
Ctamcal Stations 

Chemi stry 1/ 
Bioas~s T/ 

Biologica.l Stations 
Benthic Pbundaiu 3/ 
Benthic Sooy Burden 4/ 

TMLE 4. IWIJ...YTICA REQJIREJ.INTS FOO BASEUNE 

Be 11 i nghcrn 
Bey 

61 
0 

1 
1 
4 

15 5/ 
24 

3 
3 

15 
6 

Dis sal Site 

Arxierson/Ketron Island 

SJ 6/ 
0 

1 
l 
4 

15 ?f 
12 

l 
l 

5 
2 

Di 

0 
fi6 

0 
0 
0 

0 
0 

I) 

0 

0 
0 

rsive(7) Total 

117 
66 

2 
2 
8 

30 
36 

4 
4 

20 
8 

1/Each cherri stry sarrpl 1s c sed o SlX sutx:ooposites (each represen ·ng a single bo core) fran each tati o11 yrid. 
2i'Sedi1TE11 for each bioassa.y is a cCJTµJsite of six. sUbcorpJsites (each represe?:nting a single bo core) trcm ea h st t10n 

qrid. 
J/Eac11 oo core wiil analyzed separat.ely. re are f ivP replicates "r tot,ons 
4/Eac I slation will · analyzed separately. Ti~re are oo replkotes '" s tation. 

/ ~ grar:lient ,rill be analyzed d.lring baselire, all others wil I be arcl11ved 
Glfl 11 yt'OUps of SVPS stdtion ( ::hree repl kations each) will be u to ~1 ate a single l>eoctoork sr.a-·,0,1 . 

✓e 1 dl sona tr,,n l I» ITBte of each dispersive 1 a 10011 111ter"ll'als. 
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T/IBLE . Ni UN(1 I IfU-fJH.:i r PAAflAL !-U /11 1 H~I-

Dis sat S1 te 
M:>ni tori ng Bellingham 
Pararreter Bay Mderson/l<etron Isl and Disp:-rsive(6) 

Dred~ t¾iterial Stabilit;y 
SVPS 2/ 54 54 0 
Sonar- transects 0 0 0 

On-site SediITEnt Condi tions 

On-site Cham stry 6 6 :J 
and Bioassay 3/ 

PeriITEter Ctanistry ~ 24 24 0 

Off-site Biological Condition 

Bent.hie Abundaoce 0 0 0 
Benthic B<>cb' Burden 0 0 0 

Beochmrl< Stations 

Ctenical Stations 
Cteni s try and Bi oassqy §.! 18 (18) 1/ 6 (6) 1/ 0 

Bi logical Stations 
Bent.hi e .Abundance a 0 D 
BentJ1ic Boqy Burden 0 0 0 

1/NIJTDers in parenthesis are ScU'Jl)les t.o be an:hived for future analysis except for b10ass~-. of fresh sed1,,ent. 
2,'1-JUTber of SVPS SiIJl)les taken. ne rumer of 5afll)les irrludes 2U percent replication of sel ~ted station,. 

fot<1l 

r -
0 

l? 

a 
a 

24 .!./ 
(J 

0 

"!Minirrun rurber of box core sarples req.iired. Each boX core will be subsanµled (upper 10 oTil to provici:? sufficient se<Ji
nent for chemical nalytical re(J.lirarents and to conru:t ~ three bioassays. 
4/Minirrun rurber of box core S<lll)les re(JJired. Each box core will be sarpled (upper l. on) to provi~ sufficient sedi1rent Tor ana lytica 1 re(J.I i rarents. 
5/MinilTUll rurber of box core Scllllles reQ.Jired Eacl1 box core \'1111 be subsal1l)led (upper 2 an) lo provi fficient P<1iiren 
for chenical analytical req .. drerents and to conduct bioassays. Bioassays for the refereoce stations will be cond.1cted using 
fresh sedirrents. rte sedinen SiJlllles for chemic.try will archive<! (frozen for crrorical anal.v-si l mtil res1 1lts of n ri 
si t.e chem stry are CCJlll l et.e. 
6/Vertical sonar transects will be rrnci! of ch dispersive site at lCOn int.ervals. 
de Pe.v / /9/PE 11): R TS 



TMLE 6. A'JPLYTICJIL REQJIROOfTS Fffi PAATI.DL MlHTOUNG 

Disposal Site 

r-tini tori ng Bellirqan 
Par<11e ter ~ fnierson/Ketron Is 1 and Dispersive(3) Total 

0~ Material Stability 
SVPS 54 54 Ll lCB 
Sonar ansects 0 0 0 0 

Ol-sit.e Sedilll!f'lt Conditions 
Ch-site Ctenistry 1/ 1 0 2 
Cn-sit.e Bioas~ 17 l 1 0 2 
Perineter Cheni s11)' y 4 4 0 8 

Off-site Biological Cond1tion 
Benthic At:unc:bnce 0 0 0 a 
Benthic Boqy Bu 0 0 a 0 

Bercmarl< Stations 
Ctenic 1 Stations 

Crenistry y 2 2/ l 2/ 0 3 21 
BioasS&Y 1/ 2- l 0 3 

Biological St.at1ons 
Bent.hie /lb.mdaoce 0 u u 0 
Benthic Bum:--n 0 Ll 0 

s tes 1eact1 rep~st?n 1119 J s1119le "E) !) l J. 
data. 
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ona tran ts 

Crl-si t.e SedilTE!lt Condi t ions 

On-si t.e Ciani stry 
and B1oassey 3/ 

Perirreter Ctenistry 4/ 

Off-site Biological Condition 

Benthic .obundance 5/ 
Bent.hie Boqy Buroo1 §.! 

Benclffllrk. Stations 
Ctenical Stations 

Ctsni stry and Bioas.sey 6/ 
Biological Stations -

Bent.hie ,6b.lndarce 7 / 
Bent.hie Boqy Burden ~ 

fM I 

1 l ngl011 
B~ 

71 
0 

18 

72 

15 
6 

18 (18) Ji 

15 ( 15) 
4 (6) 

Di sal Site 

rson/Ketron I:. 1 and 

65 
u 

18 

72 

15 
6 

6 (6) 1/ 

5 (5) 
2 (2) 

lJ 1 t Sl t.-(9) 

u 
e6 

u 

Ll 

0 
0 

0 

0 
0 

1/NUTfiers in parentreses are to archived for future analysi s except bioassqys of fresh sedinent. 
7tl.hnber of SVPS s~les taken . The rurber of 5allllles iocludes 20 percen replication of selected s 
1"/Mininun ruiner of box core saTl)les re<J.i ired. Each box. core will be sub led (upper 10 on) ~, p 
ct8Jrical analytical req.ri rsients and to conciJct ti'e ttiree bioas5<Ws. 
4/Minim.tTI 111J1ter ot box core sall)les reQ.J1 red . Each box core will be bsan led (u r 2 ,Jn) t..t , vii 
analytical reQ.Ji reients. 
5/Ninim.,n n..rroer of bo core sall)les Q.Jired. 

~ tal 

Jo 

14'1 

12 

24 (24) 1/ 

( '>Q) 
8 ( ) 

1f r ,, 

6/MinilJUll nurber of box core safll)les req.11red. Each box core 11 be subScTrvled (upper 2 cm} to µrovi · sutfic1 nt 
chemical analy ical reQ..Jirerents and to co t bioasSqys. Bioassays for the re a s i\ 11 be ca,LLcted using res 1 

sedrnents. Tre scd11TEnt S<'fll)les or istry will rctnved (frozen for clanical dnalysisl un il re~ults of 011-sit 
are cooplete. 
7MiniJTlJT1 numer of box: co sal1)1es re ired. All es will ::.1 ed, ti.c:ed in preservat v 
ironitoring effort. At tha tirre, trose sarTples tak fron the leced gradient s~tions will be 

and to, t<l llll l ti i r~t ul1 
nalyzed. 

8/Mininun rurber of box rore ~les re ired 11 tissue "" les ·1 i be frozen until ti firs 
tit , Sdll)les t.aken mJTI the selected gradlent s t1 ns will be analyzed. 

full rroni nny error t. At tat 

~ertica1 sonar t.ransects will rm of each dispersive site nt 100n in rval5. 
R ''I 9/9/00 Tl 

d 
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f'tbni t.ori ng 
Parc11eter 

1-\:lterial tabi lizy 
SVPS 
Sonar transects 

D1-s1te Sedi1 t Conditions 
tll-si te Cteni stry 1/ 
On-site BioasS<O' '[/ 
Peri,reter Osiristry Y 

Off-site Biological r.onctitiCll 
Benthic Aoondarce 3/ 
Beothic Boqy Burden 4/ 

Ben:mB rt Stations 

Ctenical Stations 
Cterristry ~ 
Bioas5c"\Y 

B1ological Stations 
Bent.hi f.bJnda e 5/ 
Benthic Boqy Bu 5/ 

Silll)le i C 
ach ioas ay sac 

Tf&..£ 8. 

Belli~ 
¾' 

71 
0 

3 
12 

15 
6 

3 
3 

15 
6 

YT I CA.. REQJ l S FCR FLU IOJlT 

Dis sal Site 

Plrl?rson/Ketroo Island 

65 
0 

3 
3 

12 

15 
6 

l 
l 

5 
2 

Dis rsive(6) 

a 
fij 

0 
0 
0 

0 
0 

u 
0 

u 
0 

s i t.es ( each represent· g a s rng le core 1 
..,__,,.,..,.,~.,..,s,tes {each rep sen ing ~ sir le 

Tot.al 

136 
fi6 

6 
6 

24 

l) 

12 

4 
4 

8 

tii ion ~-·id 
_.:1cl ti1Jn 
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CHANGE P 
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ABLE 9 

ANT I CJ PATED SCHE UL- FOR BASELJt' - TUDIES AND 
EN VIRONMENTAL MO TOR IN<.i ..ilSPOSAL SITE. 

OVER THE l~-YEAP MONJTO , ruoo1 

__ ._ _ _ _ 
Phase II ------ - - - . -P ase ) - - - - - - . . . 

f!SC AL Belling , m Anderson/ Oispersi ve Por Elliott Comme ncement 
V[AR 

1988 
1989 

1990 
1991 

1992 
1993 

1994 
1995 

1996 
1997 

1998 
1999 

2000 
2001 

2002 
2003 

2004 

Bay Ketron Is. Sites Ca n r Bay Ba11 

B 8 B 
B 8 B 

F F F 
F 

F F F 

Ph 
p p 

F 

p p 
f Ph p 

p p Ph p p p 

8 • Baseline Monitoring 
F • Full Monitoring 
P • Partial Monitoring 
Ph• Physical Hon1tor1ng 

1Monitoring efforts will only take place after the sites have been used and 
volumes are sufficient to reasonably expect that observable changes wi11 be 
present. Dispersive sttes {Port Angeles, Port Townsend and Rosario S ra it) 
will receive physical monitoring only. Thts table shows updated anti cipated 
monitoring schedules for Phase I sites. 

APPENDIX D 



CHANGE PAGE 
2/2/90 

FISCAL 
YEAR 

Buel ine 

1988 
1989 

Monitoring 
1990 
199 

1992 
1993 

1994 
1995 

1996 
1997 

1998 
1999 

2000 
2001 

2002 
2003 

2004 

Total 
Monitoring 

TABLE 10 
ESTIMATE OF STATE COSTS FOR BASEL NE AND MONJlO ING 

OVER 15 YEARS FOR PHASE J AND JJ I HS 

- - - - - ,· Phise 11 - - - - - - - -Phase 

Bell tngham Anderson/ Dtsperstve Port Elliott 
Bay Ketron ls. Siles1 Gardn r Bay 

Sl35,000 Sll0,000 
$125,000 S 98,000 

U4S,0OO S,104,000 
S142,000 

S14S,000 S104,000 

S 46,000 S 46 ODO 

s111,000 

S ~6 ,000 
Sl42,000 S 46.000 

S 46.000 s 10,ooQ S 46,000 s 6.000 

$376,000 SlSl,O00 SJB2~000 S3 6,000 

------
Co!TVTiencemen 

Ba)' 

1~4 ,000 

Sl 7,0u0 

Sl47,000 

S 52,000 

)9 ,oou 

1Cispersive site physica1 onttoring costs 111 be paid or by the Corso En91n r 



F[SCAL 
YEAR 

1988 
1989 

1990 
1991 

1992 
1993 

1994 
1995 

1996 
1997 

1998 
1999 

2000 
2001 

2002 
2003 

2004 

rota, 1 

TABLE 11 

EST IMATED FEDERAL COSTS OH 
PHY ICAL MONI TORING 

Bellingham 
Bay 

Anderson/ 
Ket ron Is. 

D1s ersive 
Sites 

S 25,000 

$16, l 00 

$ 25,000 
$13 ,200 

$15,100 

$16, I 00 $ 25,000 

$13,200 $13,200 S 25,000 

$58,600 $28,300 $100i000 

Total 

S 25,000 

$ 16.100 

$ 25 1000 
$ 13 200 

$ 15,100 

$ 41,100 

5 51,400 

$186,900 



CORE SAMPLE (SUBCOMPOSITE) 

CHEMICAL STATION ( 1 ON SITE, 4 OFF SITE) 

FIGURE 1. BASEUNE CHEMICAL STATIONS FOR BELLINGHAM 

AND ANDERSON/KETRON ISLAND SITES 
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DIS~ OSAL SITE 

PERIMETER LINE 
CHEMICAL STATION 

BENTHIC BIOLOGICAL STATION 

0 0 .5 1 
I I t l 1 l I 

SCALE NM 
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BENCHMARK CHEMICAL STATION 

BENCHMARK BENTHIC BIOLOGICAL STATION 
SVPS STATION ASSOCIATED WITH BIOLOGICAL STATION 

(SVPS STATIONS FOR MAPPING THE DISPOSAL SITE 
MOUN ANO FLANKS ARE ALSO CONDUCTED, BUT 
ARE NOT SHOWN) 

FIGURE 2a BELLINGHAM BAY BASELINE SUAVE Y 
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BELLINGH BAY 
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0 DISPOSAL ZONE 

0 DISPOSAL SITE 
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48° 41 

BC BENCHMARK CHEMICAL STATION 

0 0 . 5 

SCALE NM 

\ 

BS BEMCHMARK 8ENTHIC BIOLOGICAL STATION 

(SI/PS STATIONS FOR MAPPING THE DISPOSAL SITE 
MOUND AND FLANKS ARE ALSO CONDUCTED , BU T 
._RE NOT SHOWN) 

FIGURE 2b BELLINGHAM BAY PARTIAL MONITORING 
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SCALE IN NM 
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0 DISPOSAL ZONE 
0 OISPOSAL SITE 
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■ CHEMICAL STATION 
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• BEN TH IC BIOLOGICAL STATION f POTENTIAL DIRECTION) 
BC BENCHMARK CHEMICAL STATION 

98 ■ENCHMAAK ■ENTHIC BIOLOGICAL STATION 
X SYPS STATION ASSOCIATED WITH BIOLOGICAL STATION 

(SYPS STATIONS FOR MAPPING THE DISPOSAL SITE 
MO UND AND FLANKS ARE ALSO CONDUCTED, 8UT 
AA£ NOT SHOWN) 

FIGURE 2c BELLINGHAM BAY FULL MONITORING 



McNEIL 

(jJ 

ANDERSON ISLAND 

LEGEND 

0 DISPOSAL ZONE 

0 DISPOSAL SITE 

1: 1 PERIMETER LIME 
■ CHEMICAL STATION 

BB 
BC 

e BENTHIC BIOLOGICAL STATION 
BC BENCHMARK CHEMICAL STATION 

122°38' 

0 0 .5 

SCALE NM 

BB BENCHMARK BENTHIC BIOLOGICAL STATION 

X SVPS STATION ASSOCIATED WITH BIOLOGICAL STATION 

(SVPS STATIONS FOR MAPPING THE DISPOSAL SITE 

MOUND AND FLANKS ARE ALSO CONOUCTEO, BUT 
ARE NOT SHOWN) 

FIGURE 3a ANDERSON/KETRON I LAND BASELINE SURVEY 
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0 DISPOSAL SITE 

' , , PERIMETER LINE 
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FIGURE 3b ANDERSON / KETRON ISLAND PARTIAL MONITORING 
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88 UENCHM4RK BENTHIC IIOLOGICAL S TAHON 

X SVPS STATIO ASSOCIATED WITH BIOLOGICAL STATION 

(SYPS STATIONS fOR MAPPING THE DISPOSAL SITE 
MOUND AND FLANKS ARE ALSO CONDUCTED , BUT 
ARE NOT SHOWN) 

FIGURE 3c ANDERSON/KETRON ISLAND FULL MONITORING 
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FIGURE 4 PORT ANGELES BASELINE SURVEY AND MONITORING 
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FIGURE 5 PORT TOW NSEND BASELINE SURVE V AND MONITORING 
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FIGURE 6 ROSARIO ST. BASELINE SURVEY AND MONITORING 



GLOSSARY OF TERMS AND ABBREVIATIONS 



PUGET SOUND DREDGED DISPOSAL ANALYSIS (PSDDA) 
GLOSSARY OF !ER.HS 

Amphipods. Small shrimp-like crustaceans \for e¥ample, eacd f l eas). Many 
live on the bottom, fe ed on algae and detritus, and serve as food for many 
marine species. Amphipods are used i n laboratory bioae5ays to test the t oxic
ity of sediments. 

Apparent Effects Thres~old. The sediment cooc~otration of a cootalldnant above 
which statistically sigoi fie-mt biological effects would always be expected. 

Area Ranking. '111e designation of a dredging a:rea relative to its potential 
for }\aving sediment chemicals of concern . Rankings rang~ from ~lov~ potential 
t o ~high" potential, and are used to determine the intensity of dredged mate
rial evaluation and testlop that migh t be required. 

Baseline Study . A study designed to doclllllent existing environmental con
ditions at a given site. The results of a baseline study may be used to 
document t emporal changes at a site or document background conditions for com
parison wi th another site . 

Bathymetry. Shape of the bottom of a water body expressed as the spatial pat
tern of water depths . aathymetric maps are essentia.ll.y topographic maps of 
the bottom of Puget Sound. 

Benthic Organ1sll19. Organisms that live in or on the bottom of a body of water. 

Bioaccumula tion. The accumula tion of chemical compounds in t he 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 laborat ory test used to evaluate the t oxici t y of a material 
( commonly sedlments or was tewater) by measuring behavior al~ physiological, or 
lethal responses of organisms. 

Biota . The animals and plants that live in a particular area or habi t at. 

Bottom-Dump Barge. A barge that disposes of dredged material by opening along 
a center seam or t hrough doors in the bottom of the barge. 

Bottomfish. Fish that live on or near the bottom of a body of water, f or 
example, English sole. 

Bulk Chemlcal Analyses . Olemical analyses performed on an entire sediment 
sample, wi thout separating ~ater from the solid material in a sample. 

C'.app1og . See confined aquatic disposal. 
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Clamshell Dredging. Scooping of be bottom sediments usiog a mechanical clam
ahell bucket of varying 11ze. Commonly used in over a wide variety of grain 

1zes and calm water, the 1edime11t is dumped onto a separate barge and towed 
to a disposal site vheo diapos og in open va er, 

Code of Federal Regulations. The co pllatlou of Federa re 
by Federal agencies through a ru.l k ng proces . 

ation ad pt d 

Compositing. Mixing edimenta from different s ples to produce a composi e 
sample for chemical and /or biological t~ tin . 

Confined Disposal. A disposal me thod that isolates tbe dredged material rom 
the environJDent. Confined di posal may be n aquatic car hore, o upl n. 
environments. 

Confined Aquatic Di1posal (CAD). Confined disposal in a water enviroWDeot. 
Usually accompl shed by placing a ayer of aedimeo over rial hal has 
been placed on the bottom of a vater body (1.e cappiog). 

Con talll.inanc . A cheaical or biological eubatance n a fo or in a quan it 
that can hann aquatic organisms, consumers of aquatic organisms, or users o 
t he aquatic environment. 

Conta&inated Sediment. 

Technical D ftni 100: A a~d ent tbAt contains mea urable leve so 
contatrloaots. 

Management or Common Definition: A sedi ent that contains suff1c1ec t 
coaceotration ( s) of che ca a to produce wiacc ptable a.dveue enviro e al 
ffects and thus r eq uire reatr1ction(a) for dredging and/or dispos 1 o 

dredged mate ial (e.g., is unacceptable fo unconfined, open water dispo al 
conveatlooal and/&bore disposal 1 re u1 in confine~ a ), 

C oventiooal Nearshore Disposal. Di posal at a site where dr dged ma erial ts 
paced benind a dike in wate r along the a orel1ne, with the foal elevatio o 
the fill bein above water. ~Cooveotiooal- disposal additionally ans that 
epecia~ contaminant controls or restrictions are no needed. 

Conventional Pollutants. Sedimeo 
been routinely measured in asesal 
organic carbo , etc. 

parameter sod cbar ct~rl t cs at av 
sediment qual· y. Thee ioclud~ eul d s, 

posal. D1spos 1 at a site crea d c~ od wav !ro 
-----------~t_h_e_dredged m.arerial even ually dr e. Upland sitPS 

o confine olids and to allow sur ac ~ter from t e 
to be releae d. ·conventional" disposal ddit1onallv mans 

o tam.loan control or r r ct ans are not ne ded~ 



De;:,ositional Anal ys t-.. A sc1eotlfic inspection of the bottom sediments that 
1deot1f1es where na t u,al sediments tend to accu~ulate. 

Depositional Area. An W1derwarer region where aaterial sediments tend to 
accumulate. 

Disposal. See confin~d ~1sposal, conventional nearshore disposal, conventional 
upland disposal, and un{onfined, open-water disposal. 

Disposal Site. The bottom area that receives discharged dredged material; 
encompassing, and lar~er thaa, the target area aod the disposal zone. 

Disposal Site Work Group . The PSDDA work group that i 1esignating locations 
for open-water unconfined dredged lll8teria1 disposal sites that are 
environmentally acceptable and economically feasible. 

Disposal Zone. The area thaL is within the disposal site that designates where 
surface release of dredged material will occur. It encompasses the smaller 
target acea. (S~e also "target area" and "disposal site ... ) 

Dredged Material. Sediments excavated from the bottom of a waterway or water 
body. 

Dredged Material Management Unit. The maximum volume of dredged 111aterial 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 b.igher che'lllical contamination concern (see ~area 
ranking"). 

Dredger. Private developer or public entity (e.g., Federal or State agency 1 

port or local government) responsible for funding and undertaking dredging 
projects . This 1s not necessarily the dredging contractor who physically 
removes and disposes nf dredged material (see below). 

Ored~. Any physical digglng into the bottom of a water body. Dredging can 
b,, done with mechanical. or hydraulic machines and is performed io many parts 
of Puget Sound for the maintenance of navigatioo channels that would otherwise 
fill with sediment and block ship passage. 

Dredging Contrac t or. Private or public (e.g., Corps of Engineers) contractor 
or operdtor who physically re.moves and disposes of dredged material for the 
rl~edger (see above). 

D:=pv~s. Site ~ork vroup. The PSDDA work group that is designating locations 
f~: open-wa ter unconfined dredged material disposal sites that are environ
mentally acceptable and economically feasible. 

Ecosystem. A group of completely interrelated living organisms that interact 
vith one another and With their physical enviroD.lllenL. Examples of ecosystems 



-, ,---• -~~ ~-~ ..... ~,. AD ecosystem, aucb as Puget Sound; can 
be thought of as a single complex system. Damage to aoy part may affect the 
vhole. A system such as Puget Sound can alao be thought o! as the 8WII of many 
interconnected ecoeyateu 1uch 11 the rivera, wetlands, and bays. Ecosystem 
is thus a concept applied to variou1 acalea of living coaaun.ities aad stgnify-
111.g the 1oterrelatiooah1p1 that must be con11dered. 

Effluent. Effluent is tbe water flowing out of a coota1oed disposal facility. 
To d1atinguish fros ·nmoff" (aee belov) due to rainfall, effluent usua.lly 
refers to water di1cMrged durioa the diapoaal operatioa. 

llutriate. llle extract reaultiug fr011 111.ixing water aod dredged Mterial io a 
laboratory ~est. The resulting elutriate cao be uaed for cbe.mic&l and bio
logical testing t o uaeaa potential. water column effects of dredged material 
disposal. 

Entrainment. The addi tion of water to dredged aaterial during disposal, as it 
descends through the water column. 

Environmental Impact Statement. A document that discusses the likely signifi
cant environmental impacts of a proposed project, ways to lessen the impacts, 
and alternatives to the proposed project. EIS'a are required by tbe National 
and State Environ11ental Polley Acta. 

Erosion. Wearing nay of rock or aotl via gradwa.l. detachant of soil or rock 
frapents by water, wind, ice. and other mechanical aod cbuiical forces. 

Estuary. A confined coa•tal water body vhere ocean vater ta diluted by 
inflowing freah water, and tidal airing occurs. 

Evaluation Procedures Work Group. 'r.\e PSDDA work group that la developing 
cheaical and biological testins and teet evaluation procedures for dredged 
aaterial assessment. 

Gravid. Having eggs, aucb as fem.ale crabs carrying eggs. 

Ground Water. Underground vater body, also called an aquifer. Aquifers are 
created by rain which soaks into the ground and flo~s dovo until it collects 
at a point where the ground is not permeable. 

Habitat. The speciftc area or eoviroo.ment 1D which a particular type of plant 
or animal lives. A.n organiem'a habitat provides all of the bas!c requirement~ 
for life. Typical Puget Sound habitat• ioclode beaches, aarsbes, rocky shores, 
bottom sediments, mudflats, and the water itself. 

Hazardous Waste. AJjy solid 1 liquid, or gaseous substance vhich, because of 
its source or measurable characteristics, .a classified u~jer State or Federa: 
law as hazardous, and ia subject to apecia1 handling, eh1fp1ng, storage, and 
disposal requirements. Waahiogtoo State law identifies tvo categories of 
hazardous waste: dangProus and utremely hazardous. The latt~r category ia 
more hazardous and requires greater precautions. 
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Heppe-:- ~t,edf-~. A hydraul le suction dredge that is used to pkk up coarser 
gra1 o sediments (auch dS ssnd), particularly lo less protected areas with sea 
svell. Dredged l:1Atf!Pla1s ar~ deposited 1o a large hol::11og taoK or "hoppE " on 
the same vessel, sod then transported to a disposal site. The hopper dredge 
1& rarely used io Puget Sound. 

Hydraulic Dredging. Dredgtog accompli&hP~ by tbe eroa1v force of a water 
suction and slurry prc•c~as , re1iuirl11g a pwnp to move th vater-auspended sedi
ments. Pipeline and · opper drPdges are nydrauU 1 • dg.-

H draul1cs Pro ect A to~al. lCW 75.20.100 Appr~val from the Washington 
partment o Fisheries ..in ~ash.logtoo t>eps rc111eot of Wildlife for the use, 

diversion, obstruction ,r ~h ~ge in the oatu:~l f~o~ or bed of any river or 
stream, or that "'111 11 any dalt or fresh waters 01. the State. 

Hydraulically Dredged Material. Hatertal, usually sand or coarser grain, that 
is brought up by a p1p~liot. or hopper dredge 'Ibis material usually includes 
slurry wa tet'. 

Hydrocarbon. An organic compound composed of carbon and hydrogen. Petroleum 
and its derived compounds ~re hydrocarbons. 

Infauna. Animals living in the sediment. 

Intertidal Area. The area between high and low tide levels. The alternate 
vettlng and drying of this area 1118ke• it a transition between land and water 
organisms and c reates spectal environmental condition•. 

Leachate. Water or other liquid that may have dissolved (leached) soluble 
materia ls, such as organic salts and mineral •alts, derived from a solid mate
r-la}. Rainwater that percnlates through a sanitary landfill aod picks up con
taat1oant s 1s called the leachate from the landfill. 

Local Sponsor. A publjc entity (e.g., port district) that sponsors Federal 
oavlgatioo projects. The sponsor seeks to acquire or hold permits and approv
a.: !:; for tiisposa l of dredge,; material at a disposal site. 

lA~a.n C. AD electronic system to facilitate navigation positioning and course 
p:oct1ng/t rack1ug. 

Management Plan work Group. The PSDDA work group is developing a management 
plao for each of the open-water dredged material disposal s ites. The plan 
w:ll define the roles of l0ca.l, State, and Federal agencies. Issues being 
addre~sed 1oclude: permit reviews, monitoring of peniit compliance, treatment 
c: ;-enntt v1 nla t1oos. moo1tor1ng of environmental impacts, responding to 
u7:f, re r.~--en efferts of disposal, plan updating, and data management. 

~ne:-ial RPlease Screen . A laboratory test proposed by PSDDA to assess the 
r ~tt-?n t ! ,d for loss of fine-grained particles carrying chemicals of concern 
tro~ tht- d laposal 8 1 te during disposal operations. 
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Mechanical Dred~inf, Dredging by digging or scraptcg to collect 'redged mat ~
rla.la. A clams el dredge is a zechanical dredge. ( See ·hydraw ic dredging.") 

Metals. Metals are naturally occurring elements. Ce.rtain metals , such as 
mercury, lead, nickel, zinc, and cadmium, cao be of eavirocmeatal on~er-n whe 
they are released to tbe evironmeot in unnatural amounts by mac' s a~ttvlt1e6 

Hicrolayer, Sea Surface Hicrol&yer. The eitremely tb1o top layer of vat~~ 
that can contain high concentrations of natural and other organic substances. 
Conta.m.inants such u oil and grease, many Upopby11c ( fat or oil associated ) 
toxicants , and pathogens may be present at much higher concentrations io the 
:microlayer than they are in the vater colwim. Also the mi~rolayer is bio
logically important as a rearing area for marine organisms. 

Micr~tox. A laboratory test uelng luminescen t bacteria anJ meaaurlng light 
production, used t o assess toxicity of sediment extracts. 

Molt. A complex series of events that results in the per1odic shedding of the 
skeleton, or carapace by cx-ustaceans (all arthropods for rhat matter) Holt1ng 
is the only time that many crustaceans can gro~ and mate (particularly crabs). 

Monitor. To systematically and repeatedly aeasure sometl:rl.ng 1n order to detect 
cba.nges or trends. 

Nutrients. Essential cbemicaln needed b' ~laota or animals for grovth. 
E.xcusive amounts of nutrients can lead to accelerated grovth of algae aoo 
subsequent degradation of water quality due to oxygen depletion. SOGe 
nutrients can be toxic at high concentrationa. 

Overdepth Material. Dredged material removed from below the dredging depth 
needed for safe navigation. Through overdepth ls 1oc1deatally removed due to 
d redging equipment precision, its e,;cavat1on is usually planned as part uf th•· 
dredgi0g project to ensure proper final water depths Coarmoo overdepth 1s 
2 feet below the needed dredging line. 

Oxygen Demanding Materials. Hateri&la auch as food vaste and dead plact or 
aniaal tissue that use up dissolved oxygen in the water vhen they are degradeJ 
through chemical or biological processes. Chemical and biolog1ol ougen 
demand (COD and BOD, respectively) are d1fferent measures 11 f bo1o1 much oxygen 
d emand a substance bas. 

Parameter. A quantifiable or meanurable cbsracteristic of aomethiug. Por 
exa~ple, height, weight. sex, and hair color are all para~eters that c~n bP 
determ.1oed for humans Water qua~ ity parameters tncl udt>. rempe;ature . pH. 
sal!.nity, dissolved oxygen coo,:entratioo, and many otheri_;, 

Pat~ogeo. A disease-causing agent, especially a virus, bacteria. or fungi. 
Pathogens can be present in municipal, industrial, and nonpoiot source dis
c ha :-ges to the: Soun.d. 
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Permit. A vr.r •n warran t n r llcense 1 granted by , n lJthnrlry, .11llowing d 

partl t ular a c tivity to take place. Pena1ts requii:ed tor dredging and disposal 
of dredged material in~lude thP U.S. Any Corps of &\gio~ers Sectloo 404 
permit, the Washillgt()O State Department of tsheries tfydre~ltcs Permit, the 
d ty or county Shoreline l.levelopment Pera1t 1 and the Wbah fngtoo Department at 
Natural Resources Site Us<, D:lenosal Pera.it. 

Persistent. Compounds chat ~re not r eadjly dear6ded by n abJr al physical, 
chemical• or biologJ cal pr,oc:eases. 

Pesti c ide. A general t , · , ur d to der.cribe a o~ .-1.>u11t11nce, usually chemical, 
used to destroy or cont I ot gliili&fDS (pests). PesticideP include herbicides, 
tnsec tl c ldes . ~lg1 c 1dea , aod fungicides Hany of these ~~Latances a.re 
manu fdc t ur-ed anc1 are not naturally fouod in the environment. Ot.bere, such as 
pyrethrum, are natura] t•ntins which are extracted from plan ta and aniraals . 

.e!!· The degree of alkalinity or acidity of a solution. Water bas a pH of 
7.0 . A pH of less than 7.0 1ndicatea an acidic solution, ands pH greater 
than 7.0 indicates a basic ,olution. The p8 of water influences many of the 
types of chemical reactions that occur 1n it. Puget So\.Dld waters, like most 
marine waters, are typjcally pH neutral, 

Phase 1. The PSDOA study is divided into tvo, 3-year long, overlapping 
phases. Phase I covers tbe central area of Puget Sotmd 1.oc.ludiJlg Seattle• 
Everett , and Tacoma. Phaae I began in April 1985. 

Phase II. The PSODA study ts divided into two, 3-year long, overlapping 
phar.es. Phase II covers ~he north and south Sound (including, Olympia, 
Bellingham, and Port i\ngelP.s}--the areas not covered by Phase I. Hood Canal 
t s not belng considered for location of a disposal site. Phase U began ln 
Apr i1 1986. 

Pipel ine !Jredge. A hydraul l e dredge that transports slurried dredged material 
by pump1ng lt via a pipP. (See '"hydraulic dredge".) 

Po 1nt So1Jr ce. lncatlons where pollution comes out of a pipe into Puget So und. 

PoJychaete . A marine worm. 

Pul yrhl~rinated R1phenyls. A group of aanmade organic chem1cals, iocludiog 
a bout 7f diffe r ent bur closely related compolDlds made up of carboo1 hydrogen, 
anrt chlo r lne. Jf released to the environment, they persist for long per lods 
o f time and can concentrate in food chains . PCB's are not water soluble aod 
ar•2 1.u~Pf' C- ted to c;1 11se Ci'lncer Jn humans. PCB's are an exa mpl~ o I an organ i c 
l , , X t , llrt : • 

roJyrycl t c (Polynuclear) Aromatic Hydrocarbon. A class of complex organic 
compounds , some of whlch are persistent and cancer-causing. These compounds 
an! formed from u,e combust!oa of or~anic material and are ubiquitous in the 
environment. PAH's are commonly formed by forest fires and by the combustion 



out, highway runoff, and oil discharge. 

Priority Pollutant s. Substances listed by EPA under the Clean Water as 
tozic and haYing prio 1ty for regulatory controls. The list includes toxic 
ae.ta.ls inorganic contaminants such s cyanide a.nd arseok • and a broad rao 
of both natural and artificial organic compounds. The 11 t of priority pol
lutants includes sub tauces that are not of concern n Puget Sound, and a so 
does not include all known h nafu.l co pound . 

Pu et Sound Water 
eg s ature in 

and enhance the ~acer 
plan in January 1987. 

An agency created by the Waehlagton State 
elopirig a comprehensive pl n ta protect 

ound. 'Dle Authority dopted its first 

lange Markers. Pairs of markers ~h1ch, when aligned, provide a known bearing 
to a boat operator. ho pairs of range markers can be used to ftT pos1t1oa at 
a point. 

B..egional Administrative Deel ions. A term used in PSDDA to descr1b dec1s1ooa 
that are a aixture of ■(ientific koowl~dge and adaln1s rative judgment. Thea~ 
regioowide policies are collectively made by ,all regulatory agencies vith 
authority over dredged teriaJ. dispos l to obta n Sound-wide cooaistency. 

Regulatory .Agencies . Federal an State age~cies tbat regula dr dging and 
dredged material disposal in Puget Sound, alon,g v1tb pertinent laws/pena 
include : 

U S. Army Corp of Engine rs 

o Uver and Harbor Aet of 1899 (Section 10 permits) 

o Clean Water Act (Section 0~ permits) 

U.S. Environmental Protection Age.n y 

o Clean Water 4ct (Section 404 p t"lllits) 

Washington Departmen of Natural Reso rces 

o Shoreline Management Ac (1 te use permi sJ 

Washinton Department of Ecology 

o Clean ·acer Act (Section i.Ql cerli jca· lo::is . 

o Shoreline Mana e.ment Act (CZMA coos1~teoc rle rmlna in~) 

Washington Department of Fisheries 

o Hydraulic pproval 
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\,,ashJ ugLon Dei;c1nm• ct of ',Hldlif e U'ormerly Wac:hinetoo Departioent of Gaap) 

o Hydraulics PTo}ect Approval 

Local shore.line jur!rHlktion e .g., City of Seattle Cl Ly of EveretL, 
Pteree County 

o Shoreline perm!L t o oon-Feder~l dredger/DNR 

U.S. f ish and WildlJ t~ Se 11ce (Key reviewing agency) 

Naliorw l Marl ne ~ i s he1ies Service (Key reviewing av~nr y) 

The Resource Conservat ion and Recovery Act. The Federal l aw that regulates 
solid and hazardous was t~. 

Resp1rat ioo. The metabolic processes by which an organism takes in and uses 
oxygen and releases carbon dioxide and other waste products. 

Revised Code of Washington . The compilation of the lawe of the State of 
Washington published by the Statute Law Committee. 

B.u:noff. Runoff is the liquid fraction of dredged materials or the flov/seepage 
caused by precipitation landing on and flltering through upland or nearshore 
dredged material disposal si tes. 

Saimon1d A fish of the family Salmoniidae. Fish in th1e family include 
salmon and trout. Many Puget Sound. eal.aou.ids are an.adroaous, spending part of 
rt...eir life cycles 1o fresh water and part in urine waters. 

Sediment, Material suspended io or settling to the bottom of a liquid, such 
as the s~nd aod mud that make ~p much of the shorelines and bottom of Puget 
Sound. Sediment input t o Puget Sound comes from natural sources , such as 
ezosloo u f s oi ls and weathecing of rock, or anthropogenic sources, such as 
forest 1>r agricul tural practices or construction activities. Certain contacr
ir.aats lend to collect on and adhere to sediment particles . The sedimeocs of 
some areas around Puget Sound contain elevated levels of contaminants. 

S! ce toodjtioo. The degree of adverse biological effects that might occur at 
a disposaJ sit~ due to the presence of sediment chemicals of concern; the 
d1v1dtng Hut::- bet1o11:: t' n "acc~plable" {does not exceed the condition) and 
•unaLceptable" (exceeds the site condition) adverse effects at the disposal 
s:: te. v lhc.r plit ,s ~ t!S ui,ed to describe site condition include "biol ogical 
c-r~ctl> c.uncii Ll nn for s ite management" and "site management cooditioo ." 

::i ,J t (.heck.1u~. lnspect1un 6 on .a random basis to verify compliance with pemlt 
na<qui cementa. 



State Environmental Policy Act. A State law ioteoded t o ■1n!mize eovironmentaJ 
damage . S£PA requires that State ageaci~e and local gove~ts consider 
eoviron11eotal factors when making dectaious on activities, aucb as development 
proposals over a certain si ~e. As part of this process. envtronm~ntal docu
ments aucb as El S' a are pr epared and opportunities fo r public comment are 
provi ded. 

Statisti call y ~1gn1f1caot. A quantitative determination of ~,e atatLlitical 
degree to which two measure■e~te of the eame parameter r.au be shown 10 be dif
ferent~ given the var1abil1 ty of tbe m.easurements. 

Subtidal. Refers to the aarine environment below low tide. 

Suspeoded Solids. Organic or inorganic particles that are suspended to wa ter, 
The tei:-- includes sand , mud, and clay particles as well as other solids sus
pended in t he water column. 

Target Area. The specified area oo t he surface of Puget Sound for the dis
posal of dr edged aater i al. The target area is witbin the disposal zone and 
vithio the di sposal site. 

Toxic. Poisonous, ca rc1nogel11c, or otherwi•e direc tly banuul to life. 

Toxic Substances and Tozicante. Cheaical substances, such Al pesticides. 
plastics, de t ergents, chlorine , and 1nduetrtal vaates tnat are poisonous, 
carcinogenic, or otherwise baraful to life if found io sufficient 
concentt'atioos. 

Treataent:. Chemical , biological, or mechanical J,rocedures applied t o an 
industrial or munic i pal diacb.arge or to otber sources of contamination to 
remove . reduce, or neut ralize cont a~ioants. 

Turbidity . A measure of the amount of material suspended in the vater. 
Increasing the turbidity of the water decreases the amount v~ light that penP
trates the water column. Very high levels of tu r bid1t.y cao be barm.ful t o 
aquatic life. 

Unconfined, Ofeo-Water Disposal. Dlec~arge of dredg~d mater_dl into an 
aquatic envi ronment, usually by discharge at the surface, wHhout restrJclionc; 
or coilfioemeot of tne 111.aterial once it is released. 

Variable Range Radar. Radar equipped with ~arkers which allav measurement of 
beari~gs and distances to tcno~n targets. 

Vt:s~el Inffic Service (VTS). A netwo-rk of rddar c:overag'=' h r port:. of P11gc-t 
Sour.1 operated by th~ Coast Guard to coot rol ship traffic ~ost commercial 
vessels are required to check in, comply vi th VTS rules. and report any change 
in move ment . 
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Volatile 5ol1ds. The a:Jterial in a sediment sample that evaporates at a giv,•n 
hig b temperature. 

"ashJngtou Administ rative Code. Cont ains all State regulatloos adopted by 
State agencies through a rulemaking pr oces s. For example Chapter 173-201 WAC 
contains water quali t y st~ndards. 

Water Quality Certificatloa. Approval given by Yashlngtoo State Department of 
Ecology which acltnowledges the compliance of a aiDr.harge vttn Section 401 of 
the Clean Water Act . 

Waterways Experiment Station (WES) . Cor ps of Engineers fCorpe) research 
facility located in Vi cksburg, Mississippi, that performs research and s uppo rt 
projec t s for the various Cor ps distric ts. 

Wetlands. Habltat6 wbere the influence of surfac~ or ground wa ter has resul ted 
in development of plant or animal communities adapted t o such aquatic or 
lotermittentl y we t conditions. Wetlands include tidal flatsJ shallow eubtidal 
areas, swamps. marshes , we t meadows, bogs , and similar areas. 

Zoning. To designate, by ordinances , areas of l and reaerYed and r egulated for 
specific land uses . 



A!T. Apparent Ufecta Tbre■bold, 

en. Code of Federal leauJ,ation1. 

Corpe. U.S. u.7 Corp• of lqineera. 

CWA. The Federal Cluu Watar Act, prevloul1 UOWD •• the federal Water 
Pollutiou Control Act. 

DEIS. Draft !D-Yiroueutal lapact Stateaeat. 

OHRP. Dredged Material Reaearcb Pro&rQ. 

DNR. Wa1hingtoo Departaent of Nat~ral leaource1. 

DSS TA. Dt1po1al Site Selection Technical Appeodiz. 

DS~. Diapo1al Site Work Group . 

lc:oloa,. Waabi03to11 Depa-ctaent of koloa,. 

lli· Envtro1U1eotal Iapact Stateaent. 

IPA. P.nvironaental Protection qency. 

! PTA. !valu.atlon Procedure• TechaJcal Appendiz. 

El>WC. !valuation Procedurea Vork Group. 

PVP. Pield Verificatiou Pro1r••· 

RPA. Hydraulic• Project Approval. Rew 7S.20.100. 

ML. Muiaua Level. 

MPT.A. Ma.o.age■eut Pla.aa TechnJ.cal Appendix. 

tCP1«;. Kanaaunt PllUl Vork Group. 

NEPA. National Envtro1111ental Pollc1 Act. 

PAR. Polycyclic (Polynuclear) Aroutlc Hydrocarbon. 

PCB'•• Polychlor1oated &ipben7l1. 

PKP. Propoaed Haoage-■fflt Plan. 
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p DA P\i1 Sound Dred ed D1•po■al A.Daly1i ■ • --
SE;P . Pu&el Sound !atuar P'roar••· 

PSIC. Puget Sound lur d■ Crlterh. 

PSWQ_A. Puget s ater QualitJ Au bori y. 

lAD'• legiooal Ad int trattYe Dec1•1001. 

• The Reaourc Coa atton and I cov r, Ac • 

CW. viled Code of Va•biqtoo . 

SPA. State !nY1~o eotal Policy Act . 

SL Screen1 Level 

SHA . Shoreline Hangeaeot Act. 

WAC. Wa ah1ngtoa Ad■1niatrat1ve Code . 

WES. Wattrvay1 bperi■ent Station.. 

401. Section 401 of tbe Clean Water Act. 

04. Sec loo 404 of the Cle.an Water Act 

4MR. The Four-aile lloek DNI clhpo1al 11te 1D. llltott lay . 
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