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ADJUSTMENTS TO THE U)87 PUGET SOI'IYD
IryAIER QUALITT MANAGEMENT PII\N
ADOPIED SEPTEMBER 16, [N7

The Puget Sound Water Quality Authority made some diffrcult decisions at its
Septernber 16 meeting and adjusted the Puget Sound Water Quality Management
PIan. Because the [rgislature did not adequately fund the Department of
Ecology to do its tasks in the hrget Sound plan, the Authority has delayed,
reassigned or reduc€d some parts of the plan until full funding can be
obtained. This action resulted in a series of adjustments to plan programs and
target dates to make best use of available funding until such time as additional
firnding becomes available. At the same time, the Authority reaffrrmed its
commitment to the plan as a whole, and stressed the need to fund all of its
programs.

This document presents specific language and target date changes to implement
those adjustments to the plan. The document also include s minor adjustments
to plan programs and target dates to reflect delays in starting up some of the
programs in the Puget Sound Plan.

The funding shortfall caused cutbacks in toxics-related programs, in particular
the programs for municipal and industrial discharges, contaminated sediments,
and stormwater, in order to retain money for other plan programs. The toxics
progams would have been funded by the permit fee bill that failed in the 1987
kgislature. Since most of the budget shorffall was in the Department of
Ecolory's budget for implementing the plan, cuts focus€d on Ecolog/s respon-
siblities.

For additional information, contact the Authority at 464-1320 or 1-8fi)-54-
SOIIND.
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NONPOINT SOURCE POLLUTION

NP-2. Guiileltnes for Watershed
Action Plans

NP-8. Education

NP-10. Evaluation of On-Site
Regulations and Programs

NP-11. Property Transfers

NP-14. Cost-sharing Program

MB-1. SMPAmendments
for Marinas

MB-2. Model Ordlnances for
Hookups for Llveaboards

MB-6. Intensive Surveys of
Boating Areas

SHELLFISH PROTECTION

SF-2. Restoration and Protection
of Commerclal Shellfish Beds

NOTE: In the text, underlined lanquaqe is new language; deleted language is
lh€*or.t.

Target Date: Preliminary guidelines to be published by June 30, 1987. Final
guidelines to be published by December 31, 1987. Nonooint handbook to be
oublished bv March 31. 1988.

Tarset Date: Prosrams Submitted to Ecolosy bv Januarv 1. 1989,

Target Date: Interim orooosals July 1, 1988 and final report November 1. 1988.

Target Date: tr9&7 Resubmit to 1988 Irgislature

The Washineton Cons€rvation Commission E€ologtr, with assistance ftom
Ecolosv the.\trfadriigto+Goaserrrtkm€enrnisdoa, shall conduct a study and
design a program, legislation, or constitutional amendment to establish a cost-
sharing program for animal keeping, pasture management, on-site systemg or
other situations where BMPs are required by priority watershed action plans

Target Date: Revised guidelines by Juty-1984 January 1991

Target Date: Programs amended by Juty-1990 Januarv 1992.

Eeoteg DSHS shall draft a model ordinance requiring slipside pumpouts ("sewer
hookups") or oth€r means of sewage disposal for liveaboards at public and
private marinas, ...

Target Date: Jenuary-l [!al 1988.

Eeolag/ DSHS. with assistance from DEI{S Ecoloqv. if rvailable. shall conduct
at least two intensive surveys of boating areas per year during the boating
s€ason to determine the extent of contamination by boats and to provide
information for use in the boater education programs. The zurveys shall
include water and shellEsh samples and boat counts

Target Date: First survey in summer of 1988 (FY 1988).

Ecolory, in cooperation with PSWQA, DSHS, and local governments, shall
continue and erlpand its existing Shellfish Protection Program, to be
implemented under the nonpoint priority watershed program (NP-61-a). The
objective of this shellfsh program is to reopen closed/correctable commercial
shellfish beds and protect openftigh threat cornmercial beds. The program
provides that:
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SF-4. Recreational
Shellflsh Program

SF-S. Annuallnventory

SF-7. Public Involvement
and Education

Shellfish Program Mqior Public
Actions for Authority Revien

MUNICIPAL AND INDUSTRIAL DISCTIARGES

P-2. Crlteria for Classiging
Sediments Having Adverse Elfects

P-3. Dilution Zone Criteria

P-4. Permit Fees

P-5. Proccdures Manual and
lnternal Technlcal Asslstance

a. Orrrent Ecology/local govemment shellfsh projects shall be treated as

early action watersheds under the r€vi*d nonpoint program, and future
Ecology shellfish grants to local governments for shellfish protection
shall be integrated with the nonpoint program.

DSHS shall expand and coordinate its investigations program with Ecology
and local governments and shall begin retesting of sites failing certifica-
tion and sites being addresscd by local shellfish protection projects This
information shall be transmitted as soon as available to Ecologl and the
appropriate local governments and agencies,

The Authority shall roriew during the plan revision process the success of
state and Iocal agencies in controlling identified and potential sources of
shellfl sh contamination.

Target Date: Ongoing.

Target Dates: Submit scope of work to PSWQA by July October 1, 1987. Begin
implementation of strwey and testing of recreational areas by October 1, 1987.

Adopt regulations by July 1, 1988. Start restoration projects by July 1, 1988.

Target Date: First inventory distributed by July November 1, 1987.

Target Date: Program to begin by Jul October l, 1987.

1. Restoratiory'protection program for commercial shellfish beds (SF-2,-NF-5)

b

c.

Target Dates: Interim sediment er*erk g1!1!g!j6 are to be proposed for
adoption by June 30, 19E8. Final adoption of the initial criteria shall be
completed by Deeember-34:[9Et June 30. 1989.

Target Date: Final adoption of rules by Deeember-?L4988 December 31. 1990.

The Authority shall submit resubmit proposed legislation to the {9&? 1988
Legislature amending RCW 90.48.460 and directing Ecolory to assess permit fees
on all permitted dischargers statewide (including industrial, municipal, and
federal) to recover the cost of administering the NPDES and state waste
discharge permit programs. ...

Target Date: Subnit Resubmit fee legislation to *9&7 1988 kgislature. Begin
assessing expanded permit fees by July 1, 1988. Submit feasibility study of the
variable charge by March 31, 1988.

Target Dates: Complete interim procedures manual by Eeeember-3&-198?
June 30. 1988. Complete final procedures manual by June-30 December 31.
1988. Establish internal technical assistance team by Marebll;-198&Jan 1.

uu.
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P-6,-7,-8. Effluent Llmlts and
Monitoring in Permits

P-11. Enhanced Requirements
for EPA-issued Permits

P-14. Inspectlons

P-15. Study of lndepenilent
Verificatlon of Self-monitoring

P-18. Ailopt Enforcement
Guidelines

P-19. Cross-Tralning for
Inspectors

P-20. Search for Unpermitted
Discharges

P-21. Felony Pmvisions

P-24. Certifi Industrial
Treatment Plant Operators

P-26, Publtc Outreach

CONTAMINAIED SEDIMENTS AND DREDGING

S-2, Program for Unconfined
Open Water Disposal

S-3. Unconfined Open Water
Disposal Sites

P-6 Target Date: MarohSl June 30. 1988

P-7 Target Date: This element shall become effective no later than J€firary
31 June 30. 1989-the date that ambient sediment quality criteria become
effective (see element P-2).

P-8 Target Dates: Include reopener language in all permits issued or reissued
after March 31, 1987. Complete monitoring guidelines by Dee;rber-?1;-198?
June 30. 1988. Submit report on "option B" by Deeembcr-$;-1987 June 30.

9&E Include monitoring requirements in permits issued or reisued after
Mar{h}l June 30. 1988. Submit list of high priority permits and schedule for
completing modifications by Marc{r}h-198&Julv 31. 1988.

Target Date: This element shall apply to Ecolog 401 ccrtifications issued
after Deeember-1!.t987 Aoril 30. 1988.

Ecolopv shall ensure that resrlts of insoections are oromotlv made available to
oermit writers. Ecoloev shall ensure that discharse permits are modified as

necessarv to incomorate aporooriate monitorins reouirements or effluent limits
to correct problems identified throuqh inspections.

Target Date: Submit study by September 30, tr988 1990.

Target Date: Eoolegrand PCHB to submit enforcement reporB by December
3t, t987. Ecolorsr to submit an enforcement reoort as soon as resources permit
but not later than December 31. 1989.

Target Date: Establish the program by July-t-1988 Januarv 1. 1990.

Target Date: Implement search for unpermitted discharges by January 1, 1988

1990. Submit report on exempted hazardous waste discharges to sewers by
June 30, f988 U0.

Tareet Date: Resubmit to 1988 IJeislature.

Target Dates: Board adopts qualification standards for industrial operators by
Deeember-31r1988 June 30. 1989. Ecolog adopts implementing rules by
S€pt€rnb€raer089 Aoril 30. 1990.

Target Date: Establish position by Deeembor-}bi[98? Seotember 30. 1988.

Target Dates: Adopt Phase 1by Septembe+-l987 Aoril 1. 1988. Adopt Phase 2
by September 1988.

Target Dates: Begi?bas+inlstudytyfulf +9&7:-€ompletebasline€tudy-by
Jub-f 989.-Begirmonitodng-Octebor-,:t987
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S-4. Sedlment Dlsposal Standards Taxg€t Dates: Adopt interim standards by MrySeotember 1, 1989. Adopt final
standards by lvlorch Julv 1, 1990.

S-7. Guidellnes for
Remedial Actlons

S-8. Investlgadons ol
Contaminated Sedlment Sltes

STORMWATER AND COMBINED SE1WER OVERFI,OWS

SW-3. Technlcal Manuals on
Stormwater and Eroclon

SW-4. Guldellnes lor S\[-1
and SW-2

I.ABORATORY STJPPORT

Ir1. Laboratory Certlflcatlon
Program

WETI.AND PROTECTION

W-1. Crlterla Development and
Program Plannlng

Targ€t Dates: Complete guidelines by January 1, {990 1991.

Target Dates: Complete ranking system study by June f, 1988 1990. Complete
priority list by December 31, 1988 1990. Complete initial site inventory by
October 1,1989 1990.

Target Datcs: Complete erosion and sedimentation manual by June December
30, 1988. Complete detcntion/retention basin manual by Ee<omber-30;{988
June 30. 1989. Complete BMP/treatment manual by June-30 December 31. 1989

Target Date: The guideliries and the model ordinances are completed by fune
December 3O 1989.

Target Dates: PSWQA submits legislation to the 19E7 kgislature. Ecology
completes draft certification program plan by Apri[30 Auqust 1, 1988,
Certification of labs begins by Jeuary April 1, 1989.

With Ecolog as lead and with assistance from DNR, a prerrvation program
shall be prepared which consists of the following:

Detailed criteria for selection of wetlands to be preserved, including
representative wetlands of various types.

Evaluation of techniques and mechanisms for preservation of wetlands,
including ac4uisition by purchas€, exchange, or gift, and use of innovative
mcthods such as conservation easements and transfers of development
rights.

Description of wetlands which have been identified by DNR as having the
highest priority for preservatiorq but which have not yet been acquired
through early actiorL together with the costs and the appropriate
m€chaniffiis for presewing them.

+ An-andysi+of apprqxietoagieneie+,Go-aaquire-and managediffercntfpes
oF*etland+

This reoort shall include written concurence ftom DNR with the wetlands
oreservation oroeram and shall b€ submitted to the Authority for review

1.

2.

3
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1V-2. Identlflcatlon of Wetlands
to be Preserved

W-3. Wefl anil Preserradon

EDUCATION AND PIIBLIC INVOLVEMEhIT

EPI-2. Fundlng ?or Model
Educatlon and Public
Involvement PmJects

Technical assistance in developing the program shall be provided to Ecolory by
the Departments of Natural Resources, Fisheries, and Wildlife. Close coordina-
tion with the existing DNR Natural Heritage Program shall be maintained. A
working group shall be formed by Ecology consisting of wetland scientists,
wetland specidists from governmental agencies, and representatives of Indian
tribes, landowners, developers, consewation groups, and industry. The

@ertise and advice of this group shall be used to develop innovative ap-
proaches to wetland preservation and to assist in making a broad range of
potentially interested individuals and organizations aware of the wetlands
preservation program. This group shall continue to provide assistance through-
out the implementation process.

Target Date Report submitted by Joauary June 1, 1988.

With Ecology as lead and with assistance from DNR, the wetlands to be
preserved shall be identified andrldred. Documentation shall accompany this
identification describing the size, location, physical and biological character-
isticg and functions of the wetlands and demonstrating how the list of priority
weflands was chosen. Wildlife and Fisheries shall provide technical assistance.
Public workshops shall be held to provide education and to encourage partici-
pation by a broad spectrum of the public in the selection process The
identification and docum be iointlv submitted bv Ecolosri and
DNR. The Authority shall review the selection and associated documentation
of wetlands chosen for preservation.

Target Date: First set of important wetlands identified by January Auzust 1,

1988. RoCriigef aAll classes of !uq@!AE!wetlands !g!en1!Eg(by July 1, 1989

With DNR as lead and with assistance ftom ottrcr stat€ agenci€s, the state
shall take actions necessary to preserve and protect in perpetuity those
wetlands idcntified under element W-2 For each wetland an appropriate state
acencv will be identified to undertake oresenration and orotection actions
This is a multi-year, phased program in which specific sites are protected as

funds become available. Early action is taken to acquire important wetlands
such as salt marslrcs already identified through the DNR Natural Heritage
Progam and important remaining wetlands of the Snohomish Delta"

DNR shall provide technical advice and limited staff support to any agency,
organizatio6 or private party wishing to take the lead in presewing any site.
State preservation actions should coordinate with and complement preservation
programs of private organizations such as The Nature Conservancy and Trust
for Ptrblic Lands.

Target Date: Initiate acquisition for most important sites on Jtnuary Auqust 1,

1988. Other sites acquired as funding becomes available.

Target Date: PSWQA issues guidelines by July Sept€mber 1, 1987, Initial
tunds m,arded by Ootebo++Decelgb4lt 1987.

7



EPI-8. K-12 Funding for
Teacher Training

LP-2. Department of
Personnel Support

LP-4. Enhanced Local
Enforcement

Target-Eat6t-SP+begin+fr irdiig*rcr*shepsrn-Novembe * *,-19ff I :

LEGAL AND PERSONNEL SUPPORT

LP-1. Attorney General Support Target Date: The Attorney General rqrorts results of his review to the
Authority by Srytenber October f , 198?.

PSWQA shall support teacher training programs related to the Sound by
providing funds for release time for teacher worlshops lhroughj@gdgl
education proerarL Ther$perfu*enC€ntofftrbHelnetfu€tio+(EBl)*holl
eoexdinate*isarogromsnd-dlocate,thearcneyraong-thep*ogramsc*ose+to
pre*letheworlashopa

Target Date: State agencies report to th€ Authority and the Department of
Personnel by Eopternber November 1, 1987.

Target Date: Program established by Jtly-19&7 Aoril 1988. at which time the
final rule for the Watcr Oualitv Account should be adooted,

8
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Janurry, 1987

To the covernor and trlcnbera of thc t{aehlngton Statc Lcgt3laturc:

It ts f,tth grGat plcaeuro that nt prralnt you wtth thG 1987 Pugct
Sound tfater Quaflty tlanagerGnt Plan. In lrlay of 1985 you cnactcd
lagtalatlon r.-eutbortzlng thc Pug.t Sound lfatcr Qualtty
Authorlty and gravc ua en elbltloug landate--to prcparc end adopt
the flrat colpnahcnelvc plrn for w.ter qualtty protoctlon ln
Prrget Sou^ad. tlrle plan rcprcacntr ovcr . y.ar of bard rorl on
thG lrart of our Advlaory Corrlttca and Sclcatltlc RGvlcr Panal ,
our ataff rnd the gtaffs of !.ny fcderal , BtatG and local
agcnclaa, rnd bundrade of cttizcug rtro part.lclpatcd ln our
plannlng procGas. nc .rr plcaccd to rcport tbet thle plan raa
rdoptod unan{lourly. llc bollsvc that thlo plaa tr nr poctttvc
docu^BGnt prcrcrlbtng tbc nasdcd rctlons for the nalntgnrncc and
cnhancsrcnt of Pugrt Sould mter gurllty. o

lla asl your ruDlrort ln achlcvlng thc goela of thc atatutc and of
thla plan .o thet, through our etqnrdghlp, PueEt Sound rtll
rete n a rctourcr of unPar lcl r c r and dlvcrstty.

/fi
thcrlnc llctchcr Eldrldgs llarJ r.la Rc
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thr^; br^l
th

llorbgr

T

J r Sharl Tonn
l,lclber
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r

r rn Boy
/;.;*)

rry 1r1alB Andrca atty RlnlLor
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I(ETFII{DINGS

Executive Summary

This document is thc 1987 hgpt Sound Watcr Quality Maugcment Plan;
adoptcd Uy thc Rrgpt Solmd Watcr QualityAuthority according to itr statutory
mandatc in RCW90.70.

The document is organizcd into seven chaptcrs the rtion plan is contained
in Chaptcr 5. Chaptcrs 1 through 4 providc an introduction, brkground
information on thc resourccs and condition of hrgct Sound, demographic
analysb, and a $mmary of thc cristing laws ard programs atrecting Puget
Sound. Ch4tcr 6 discusscs procedures to ovcrsee compliance with the plan.
Clupter 7 ouflinco thc "unfinighcd agenda"-issres to bc o/aluated in the
preparation of thc 1989 rc,'/ision of thc plan. A glossay, a list of acronyms,
and a copy of RCSrgOrc, tho itaEtc cstablishing the Authority, arc provided
at the ond ofthe docuncnt

Key Endings on which tlrc plan is based include:

Watcr and pollutants are recirculatcd within Pugct Sound, and some inlets
atld bays erycriencc only limitcd tidal cxchange.

Toxic contarninants bind to particles and setfle out in the sediments.
High conc€ntrations of toxic contailrinanB hav€ becn associated with
adverse biological cftcts in wban brys. Tdic contanrinant conc€ntra-
tioru in scdiments ln thc c€ntral basin and rural brys ac muclr lower but
are still dcrratcd orcr lwels found prior to industrialization in tlrc Puget
Sound region

Nonc of thc knom sourccs of toxicants is adcquatcly controlled.
Wastewatcr trcatment can transfur a toxicant to another location or
medium.

Sccondary tcatmcnt is an effoctitre way to rcmove toxicimts ftom
municipal rwage and some industrial proccsces, although the cost of
upgradiqg to sccondary is a aignificant problcm for marry jurisdictions
around ttc Sound.

Pathogens pose a threat to human hcalth through cating shellfish or
snimmiry in water contanrinatcd with pathogcns. None of the sources of
pathogens is adequaEly conholled.

o

o

o

o

o
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o Corventional pollutantq espocially orygen-depleting $bstances and
mrtricnts, arc not q[rcntly a gencral problem for hrgct Sound alt]ough
there arc localiud problcm area& Historical data shoq, that conventional
pollutants can be a problcm ifpoint sourccs are not propcrly locatcd or
adequatcly trcatcd.

o The rate of habitat loss tom corrersion of rctlands to other uscs has
decreased in thc last 15 years as the result of regulation. However,
there continucs to bc incrcmcntal lcs of some cstuarirrc wpflands from
deirelopment and a signifcant pcroentagc of inland wetlands ar€ not
adcquately protected"

Wat€r quality prograrns are inadequately funded to accomplish legislated
goals

Therc are existing progarns to deal with point sourccs, dredging, and
shorclinc development ProDlems are associatcd with inadcquatc imple-
mentadon of thcsc programs Ncither norpoint pollution sourccs nor
terrcstrial wpdands are rcgulated by a coordinated and clcarly dcfined
instihrdonal francwork for crwironmental protection

hrblic involvtarent, cducation" trainin& and teclurfual assistance are
ncccssry for efioctive programs to oontol both point and nonpoint
sourccs, but gcrcralty harrc notbcen a highpriority for funding

I-and usc patterns carsc difiercnt sourccs and contaminants to be
importmt in diftrfuE ar€8sof thc Sound, although thcrc are manl/
problems in common throughout thc basin

Perhaps most signifcant of all is the frct that population projections shocr
that between 800,fl)0 and 6n6 millisn mq16 pcoplc may live in the hrget Sound
basin by theyer ZXX), increasiry thc Orcab to Puget Sound'swatcr quality.

Ftndly, dcspitc thc problems cited, thcre arc significant srcccss storics where
watcr qualityhasbeen improrcd arond thc Sound. Industrial and municipal
pollution control luve had dramati;ally positirrc cffects, and the banning of
certain toxic chcrnirls ard restrictions on otlrers havc begun to be reflected
in the lowcr rates at which tlpy are *cumulating in thc bottom sediments of
the Soun0 Indiyidual and local cfiorb havc also @un to reducc sources of
norpoint poltution in some arcas.

The purpose ofthc plan is to restore and protect biologitzl health and
diversity of hrgct Sound. Tlrc statcgt for achicving that puryose is the
protection and qnhancement of thrcc rcsources: tlrc Soundt watcr and
scdiment quality; its fish and sbellfish; and itswetlands.

Each of thc programs in tlre plan is prefaced by a probl€m dcfinition and a
goal addressing thc specift purposc of thc program. Cost €stimates and target
dates arc also givcn for each program.

o

o

o

o
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NOMOINT SOTJRCE
POLLIMONCONTROL

SHELLI'ISH PROIECTION

MUMCIPAL AND INDUSTRIAL
DISCHARGES

CONIAMINAIED SEDIMEI{TS
AND DREDGING

Key fcatures of thc plan:

"Nonpoinf'pollution sourc€s arc lm€rous and dispcrscd, including all the
forms of contamination that cntcr the watsr in runofr and from boats
Individually, sourccs mry be insignificant, but takcn tog€ther, they can have a
substantial eftct onwater quality.

The plan requircs locally dctcrmirrcd and implernented norpoint pollution
control action plans in priority watcrshcds "Early action" priority watemtreds
will be selcctcd in thc ncr tcrm bascd on nominations and including some
existing slrllfish protcctiom projccts. Iatcr, local iurMictions will dctermine
priorities by ranking all waterehcds within county area& All juridictions
within wetcrsh€ds will participatc in the watcrehed projects; dl jurMictions
within countie will participatc in watershcd ranking Involvemcnt of the
public is required. Thc nonpoint sdrrccs to bc addresscd in priority watcr-
sheds include on-sitc scptic systcm$ farm practiccs and stormwatcr, as w€ll as

othcr sourccs. Thc prioritywatcrshcd ryprorhwill be complcmented by
countywide actions to prcycnt norpoint pollution problcms-.an education
program and an ccramination of how water guality considcrations affect land
use d€cisions, with partiqilar attcntion to on-sitc s€wag€ treatment

lncal efforts will be augmented by scvcral state govenmcnt program& A
boaters task forcc will tacllc pollution problcms ftom boats. Sc,vcrat initi-
ativ€s arc furcluded that dcal with on-site sewage trcatmcnt, including a
proposal to cnsure drat on-sitc sFtcms arc functionfug Plo,pcrly at thc point
of propcrty salc. Thc Authority cndorscs thc Timber/Fish/Wildlife proccs-an
ctrort to modiry forcstpractica regulation bascd on an agrecment negotiated

W industry, tribes, environmcntdist$ and agemies.-and has not scparatcly
adoptcd an action program addrcroing water quality impets of forcst prrtices.

In addition to an cmphasis on shcllfsh protection in thc priority watershed
approdr to norpoint pollution, thc plan includcs an aggressive program to
bctter protcct rccreational strcllfidrin& including pblic education and irrolve-
ment, and requires pcriodic tcating for tqicants in shcllfish aswell as the
morc common bactcria tcstin8

The plan rcErires a srbstantid ghengttrcning of the stat€ D€partm€nt of
Ecolog/s rcgulation of point source* furcluding contollirU toxicants in
pcrmitB, increasiry thc frequency of inspections (ittcluding unannounced
inspoctions), aggrcasircty lccking out ulpcrndtEd disclurgeq rcquiring more
completc discharge monitoring, using ccrtificd laboratorics, and implcmenting
prctrcatmcnt rEquirfiEnts. An cryamion of thc cristittg cfiorE to clcan up
urban bayswill complcmcnt thc rystemfu imprwcmcnts in thc point source

regulatory program. Incrcaccd dischargp pcrmit fccs ac propoced to fund a

sigrrificant portion of the improvemcnts in the program.

In addition to source contols rcErircd in other programs, the plan includes
gods for scdiment quality and drcdging and disposd program$ and requires
standards for dredged matcrial disposal, a feasibility stu@ of multi'user

xi. PuBct Sound WaEr (ludlty M.nat3ncnt Plsn
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disposal sitcs fon contaminated scdincnts, and m cryansion of targctcd cfforts
in urbanbays to furcludc amcthodtal program of ftrding and reryonding to
high levels of scdiment contamination wtcrcrrcr thqr occur in thc Sound. The
plan lays out closc coordination betwecn thc Authority and the Puget Sound
Drcdged Disposal Anatynis (PSDDA), aod calls for later cramination by the
Authority of the rrccd for local golernmcnts to conform their shoreline
p.rograos to thc PSDDA dredged diryoul program.

The plan requires stormwater control programs in all thc cities and other
urbanircd arcas in thPugct Sound basin,phased in otrcr thc n€rt l3years
Programswill cmphasize gourcc controls and best managem€nt practic€s rather
than cnd+f-pipc hcsmsil In addition to thc urban stormwatcr programs
aimcd at cxisting urbanizcd arcas, dl jurisdkiions are requircd to control
quanti$ and ryality of stormwarcr Aom nerw de rclopment and to cruurc tlut
€nisting stormwata control qntems ac adcquatcly maintaincd and operated.
Stormwater comidcrations arc also intcgfad with thc nonpoint program,
wlr€rc atormwatcr is orrc of thc pollution sourccs addressed in priorig
watersHs, Tcclmical eq*istancc, imluding manuals ard model ordinanocg will
bc provided Uy ttc Oeprtmcnt of Ecology. Thc plar incorporates Ecolog/s
currcnt program of guidclirrcs and othcr efior6 to addrcss combincd scwer
ovcrflovis.

Thc plan proposcs alaborato4rcertiftationprogram des@cd by the Dcpart-
ment ofEcologl, and rcquircs a plan to assur€ adequate laboratory capacity
for an cffective wat€r quality control program.

Thc plan fududes a statc-lad vedad praGryation progren, includfury
acquisitio& aryncntcd by cnhanocmcnt of local rcgulatory programs. Ttr
statc-levcl progranwill ur a ry$cmatic qprorch to idcnti&wcdands to be
prcscrrc0, and wfll bc dcdgncd to com1llcmcnt sinilar cfiorts of privaE
organizations. Thc local regulatoty programEwi[ Dc guidcd by regulations
darcloped by thc Dcpartmcnt of Erologl. Thcywill be rcinforccd W assisting
local gwernmcnts with rrsqrccs for inprorcd enforcemcnt of local shoreline
maBter programs and otlrcr requiremcnts.

Thc plan requires rwisions of contirgcncy plans and follmr-through on the
work of Ecolog/s Oit Spitl Advisory Committee. Contingcncy plan revisions
will bcbascd on a qpill rrsporre polkrywhich ryccifics Emlog rcsponsibilities,
rolcs of reryonse pcrsomcl" *atrng larclS coct rccovery damagc asscssorcnt,

local gounmcnt prtkipatio4voluntecr assistancc, and othcr itqn&

Thc plan calls for m intcr{gry committcc to rccommend a comprclrcnsive
monitorirry program to thc Authority, This committec, including citizens,
aischargs$ scicntisq and othcr norgorernncntal reprcsentatitles, aswell as

thc vrious gtatc, ftdcral, and local arncicsfurchtcd io monitoriry progruns,
has alrcady bcgun work and will rcport to thc Authority in srmmcr 1987. The
C.anadian golernmcnt has also agr€cd to participEtc in thc committee.

MOMTORING
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Thc plan establishcs a Committcc on R*arch in Pugrt Sound to develop
rccomncndations on rcsearch pfurifics, Etoch[cs to r€t rescarch and funding
prioriticq and data and information management strat€gica. Tlrc program also
includcs an annual mcctinS to disrss rcscarch relatcd to hrgpt Sound.

The plan places hcary cmphasis on cducation and public involramcnt It
addresscs the long-tcrm nccd for a coordinatcd stratc$r. It also includes an
immediatc cmphasis on education and public irvotvemcnt, through a grant
program, rcgufu€ments associatcd wi0r spccific plan elements, and a variety of
othcr means. Coordination and lar* of duplicationwill be empharized by using
an advisory group to d6,Elop thc long-tcrm sEat€St, publishing a directory of
water quality programs, ad implcmcntlg othcr specific proposals

Ttrc ptan calls for phascd imptcrncntation of recent lcgislation that requires
local houschold hazardou waste plans, irrcludfg xcclqatrd implementation of
programs in a fts countir:E In eddition, cducation is required, foosing on
locd plans and on lcss-toric alternatives for household products

Thc plan addresses the necd for adequatc stafiand lqal support at both tlp
state and local lcvcls in order to carry out tlrc Rrget Sound plan. The plan
requircseraluations oftlrc nccd for stat€ agpncypcrsonncl and attorn€,y
$pport and assistancc in thc slrcrt tcnn At thc local lcwl, it calls for
fnancid asEistancc to support argncntcd cnforccmcnt of rcquircments for
shorclirc protcctiou on-sitc sc:wqe rystems and othcr laur and rcgulations
r€lated to watcr gality.

Thc plan is reompanicd bycost cstimatcs for crh of tlr programs It also
includes a discussion of rcmc of thc potcntial rsvcnuc sourccs to fund the
plan, imludirg thc statE vatEr qualiry mount (cigalettc til), permit fccs, thc
state gencral fuid, and local furding;

Thc cost of thc plan in tbc FY 1988-19E9 bitnnium is $366 million Ovcr six
years, the projectcd public aector cost is 0119 million Costs ttsc not boen
estimatcd after FY 1992, although thc programs are desigrrcd to continue. The
target dates and cost cstimatcs in tlrc plan takc into ecount thc nccd to
phasc in prograns ovrr time"
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Preface

nE Wislaturc fubtlut Puget Sannd atd relatd inlatd marinc watcnvays of
Washt tgtor. stob tqrxfint o writp ad upmllcled nesoluee. Aiclt and
varid ruqe of nurtne ag@ririlnS cwttping an intq*Wrden| J{,ruitivc
conuntnal ecosysten ruille il thcsc shcltercdwaten. Rlltdcnb of this rqton
aioy a way d W cattud arwnd tlre vatel,t 6 F4get fuut 4 f€afralng
accessible rccna{totul oWomnilfu* wdu4lass Wt fg,dllties and water
tanqottatton sysums, lrane* of ,?totirE [ood EsuxeA slptzlinc-olented
W Ws t{ota@afut natsnks, torlrieol iruplaccable aesil$ics and
other activitieA all of whtch to twtu dqrce dcpendupn a clean andheahh
Itutilurcsqnc.

TrE Wisl4tuE furrhet fus llrat tlc can,sqrmees of carclcss hutbaruling of
fiis nswcc hary bcat dnmati<nlll tl,4satd h irrlandwaterarays asdoted
wtth ol&r and mae dieruie.ly datel@ areat of tlu twtlan Recent Epotts
coflcemfug dqradatton of watar qufity wtiltilz ilritt t$o,'s ntfun mrfuynenu
misr alanntng prariHfrti?.i of AnAr arytiaticn q Wet Sourrd ard drwr
state wateraryys. Tlux aaatples anphasbc tlut the caste degqatkn of
aaudc rwuecs, rphac sch rcSorution is palrlb/r,, gtatty qrrd ilp coats
of rusponstblc prevruatiott

TrE Wislofrirx declarw tlut the dfuatid, q ilu fuSA Solrord resrurue
canics a custdial AWtam ofuwyW U, Tlu peopk of fie state luve
t E w,iqu qpotut ttt! b Fwvc tlu gtfi q rrM"" @t uMeulhg d the
n*dls of ttwttenlivc stileddip, tlu tcclnical loranldge ntddlor con*ol
of aqaaatUq ond tlu obligqttol, to ttndalqkc eeh cofifroL

Thc legislatwe fufiho fitrds tlut tlu bry nurnba of panmental entlttes
tlut now dut tlu watq WoW of Wa Saurd t aye dtuax intowb tnd
finilen jwfsficttotrswhich cantut a@wtety drcss tlu amulattv€, wittc-
rungbg inpas whkh cmtdbute to tlu degdattot q tuga build, It is
thqelore t uNlW Siltc s*of Wadiilgtonto oeote q Wk attilyt*th
adqwu rcwuees to bvbp a cmfena*vc ptan fot wotq qulity pto-
tc(,ton h Pryct W to b lnplautd bt cdt,/4,8 sde ud lual gwm-
mo$48f'neks.

--<xccrpt from thc 19t5 lcgislation crcating thc hrget Sound Watcr
Quality Authority (RC11, 90.70.001)
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Chapter L:
Introduction

Puget Sound is recogrized worldwide as an extraordinary natural resourc€.
Tlr region's 29 million residents cnjoy boating berhcornbing, and other
activities on thc Sound's watcrs and beaches Its dccp wat€rways support
international commeroe, abundant commercial and rccreational fishcrics, and
varied wildlife habitats"

Preservation of thc Sound's abundancc and bcauty requires carefirl management.
A steadily inocasing population in thc region has led to urbanization and
industrialization of many nearshorc areaE In thc patt€ro of older American
wat€rways vG are witnesirry early sym.ptoms of inadeEratc management of this
valuable resource.

But we in thc Pugct Sound region are fortunate. Wc harre detected thesc
problems compratively early. Wc have &ced and ovcrcome similar problems
before, whcn municfal waste was fouling kkc Wasttirryton and when pulp mill
efluent nas damaging some of our bays Moreover, we do not face the same

magnitudc of difficulties confronting older, more developcd regions in this
country-such as Ctcsapeakc Bay, Boston Harbor, or Narragansett Bay-yet we
can draw on tlrese for valuable lessons Wc carr recognize that it is far easier
and lees crycnsftrc to prcvcnt d€gradation than it is to correct it (when
correction or restoration is cvcn possible). We can also scc the price to be
paid whcn thesc problems arc ignored.

In recogrition of thcsc lcssons and in reryonse to inccasing indications that
our Sound and its rcsources are facing scrious ttueats to their well-bcing the
1985 Washinglon Statc lrgislaturc passcd ESSB 3828, rcstruchring the hrget
Sound Water Quality Authority (PSWQA) and charging it with dcveloping a,
comprehcnsirrc management plan for Rrget Sound and its related waterways.r

' Thc prwious PSWQA was cstablished in 1983. It consistcd of 21
members 4pointed by the governor and was charged with identifying pollution-
related thrca6 to Puget Sound marirrc life, cvaluathg pollution thrcats to
human hcalth, and funtestigating thc necd for coordination among agencies

rcsponsible for protectinghrget Sound water quali$. Among the recommenda-
tions in its 19&4 annual report was thc call for 'a long-range coordinated
plaL.to prot€ct and improve watcr $ality throughout thc Sound."

1-1. Pugct Solmd WrE Qurlity MaDagcmont Plen



Introduction

In €stablishing the AuthoriB, thc Legislature found:

"that Puget Sound and related inland marine watervays of Washington state
rcpresent a unique and unparallelcd resource..."

"that ttte cons€quenccs of careless husbanding of this resource have becn
dramatically illustrated in inland watenrays associated with older and more
cxtensively developed areas of thc nation...'

"that the costs of restoration of aquatic resourceq where zuch restoration is
possible, greatly cxceed the costs of responsible pres€n/ation..."

"that utilization of the Puget Sound rcsource caries a custodial obligation for
preserving it -"

and

"that the large number of govemmental entities that now affcct the water
quality of Rtget Sound have diverse interests and limited jurMictions which
cannot adequat€ly address thc cumulative, wide-ranging impacts which con-
tribute to the degradation ofPuget Sound."

The principal responsibility of the Authority is to develop, adopt, and oversee
thc irnplemcntation of the Puget Sound Watcr Qudity Management Plan. The
plan is to include:

o lrng- and short-term goals and objectives for water quality management
in thc Sound;

o An assessment of the Sound's resouroes;
o An anatruis of laws, regulations, programs, and policies affecting water

quality with recommendations for improring thesc;
o Priorities for water quality managcment and cleanup activities;
o Ways to assure local government-initiated planning for Pr,rget Sound water

quality protcction; and
o Better coordination of federal, state, and local efforts afrecting water

qualrty.

The legislation also specifcdly requires the plan to address nonpoint source
management industrial pretreatm€nt of tqic wastes, dredge spoil disposal, and
the protection, preservation, and restoration ofwcflands, wildlife habitat, and
shellfishbeds

The planning area dcfned by thc Lrgislature includes h.rgct Sound south of
Admiralty Inlet (including Hood Canal and Saratoga Passage); th€ waters north
to the Canadian border, including portions of th€ Strait of Georgia; the Strait
of Juan de Fuca south of the Canadian border, extending westward to Cape
Flattery; and all thc land draining into thesc waters. There are 12 counties in
the planning area Tlrc terms'?uget Sound," "Puget Sound basin," "Puget
Sound rcgion," and 'the Sound" arc used interchangeably in this doorment to
refer to the planning area (see Figure 1-l).

1-Z Pugct Sound Watlr Quelity Managcmcnt Plan
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IntroduotioB

TIIE PI,ANMNG PROCDSS

Rerognizing thc magnitude of the problems conftonting thc Sound, the
Lcgislature commissioned thc hrget Sound Water Quality Authority to engage in
a continuing planning proccss through 1991. The Authority is to revise the
plan cvery tro yeam, evaluating progress toward previous goals and addressing
additional concerns A "Statc of thc Sound" rcport is also reguir€d ev€ry two
years. Thc lcgislation requires state agencies and local governments to
€ryaluate and incorporah @plicable provisions of the plan into their policies
and activities The Authority is to propose funding mechanisms, propose new
legislation as needed, and oversce the implementation of the plan.

The Puget Sound Water Quality Authorig consists of seven memb€r$who w€rc
appointed by Governor Booth Gardner in Juty 1985. In addition, thc Director
of thc Department of Ecologl and the Commissioner of hrblic Iands serve as
ex-officio membcrs" Thc Authority holds official monthly me€thgs in difierent
locations around the Sound, listening to local governments and citizens, Thc
Authority was assisted in the prc,paration of this plan by an advisory commit-
tee and ascic"ntific rerricwpancl who6e m€mbcnw€rc cttosen to r€present a
spcctrum of c4pertise in thc issue arcas and to include local government,
business and industry, statc and fedcrat agencies, hibeq scientists, and public
interest group$

Thc Authority's first task was to establistr thc scope of the initial plan. The
agency hcld a scrics ofpublic meetingp throughout ttrc region to idcntiry what
the public viemed as tlrc most prcssing problems facing thc Sound. These were
augmented with the opinions of thc advisory committee and though reiriewing
prwious shrdies and reports. From this pool of information and with the
spocinc mandetes ftom thc legislatiorl thc Authority ado,ptcd a set of prelirn-
inary goals for tIrc plan and a range of issres to be analped in detail. These
major issuc areas includcd: point amd nolpoint sourccs of pollutiorl contami-
nated sediments and dredging and weflands

The Authority thcn investigated ttrc chosen issue areas to idcntfi the atent
of problems, thc qistfuA instihrtional and regulatory framework, the anrrent
state of knowlcdSp, and strortcomfurgs of the cxisting systcm for managing
water qudity. Thesc irvcstigations rcmlted iqnine issue papcrs which ouflined
altcmatirrs for problem solving in each areaz

The isoc papcrs were then widely circulated for commcnt fur April, May, and
June 1986. In addition to monthly prblic Authority meetingr, the Authority
hcld puHic forums in each of thc 12 Pugct Sound countics to solicit commcns
on the issuc p4ers and on tlr scope of thc environmental impact statcment
(EIS). Written commcnts werc errcouraged as well. Thc issre papers were

2Tlres" in luded papers on Combined Scwer Overflows, Monitoring;
Industrial Prereatm€nt, Nonpoint Sorce Pollution Industrial and Municipal
Dischargps, Crntaminated Scdiments and DredgirU; Habitat and Weilands
Protection, Responsc to Oil Spils, and hrblic Involvement in Watcr Quality
Polirymaking. Oil spiltswcre not spccificallywithin th€ initial scope of
review, but aftcr tfu.arco,anchoage oil ryill in Port Argelcs Harbof, the
Authority electcd to undcrtake a casc study of cleanup r€sponsc.

1{. Pugct Somd Wetcr Qudity Mrnagomcnt Platr



Introductlon

rwiewed by federal, stat€, and local agencies and officials, the advisory
committee, the scientific review panel, and by public and private intcrest
groups Thesc comments assisted the Authority in formulating proposals to
consider in the draft plan.

In July 1986 the Authority issued its first State of ttrc Sound Report. This
rqlort rwiewed the stafus and condition of Puget Sormd's rcsources and
current and foresceable trends in watcr quality of Puget Sound. It emphasized
the importancc of looking alrcad bccause of the strong tie between population
growth and wat€r gality.

On September 17, 1986, the Authority released the draft 1987 Puget Sound
Water Quality Management Plan and environmental impact statement. The
document described a "prefcrred plan" and alternatives and provided eatensive
information and analysis.

Ovcr 30 letters were received commcnting on the draft plan/EIS, and about
275 Wople testified at the 13 public hearings held on the draft plan/EIS
throughout tho Puget Sound region-

The plan elemen$ that generated thc most comment pertained to nonpoint
sourcc pollution and municipal and industrial discharges, but all components of
the plan rec€ived at least some comment. Some of the major ttrcmcs of the
commenters wer€:

o An e&ression of general support for the plan or for cleaning up hrget
Sound but with qpeciEc suggestions for changes in strategies or for top
priority items

o The need to better identiff problems, s€t priorities and clear objectives,
and evaluatc the cost<ffectiverrcss of solutions

o The need foreducation and public support.
o The need for realistic deadlhes and a clariflcation ofthe responsibilities

of various entities
o Concern ov€rth€ costs and sources offinancingto carryout the plan.

The Authority responded to the public comments by proposing a revised
preferred plan, which was issucd on Deccmber 10, 1986, as part of the fnal
environmental impact statemcnt Ttrc rwised proposal dealt with the majority
of the conccrns €xpress€d during thc comment period.

On December 11,1986, thc Authority adopted this final plan. It addresses the
identified problems in a comprehensive manner and lays out an ambitious but
feasible agenda It calls for action by all of us who live and work in the
Puget Sound basin, It incorporatcs a heary emphasis on prwenting problems
rather than rcsponding after damage has ocqrrred. It recognizes that only a
long-term program ofwise and comprehensive management will protect Puget
Sound for ftrture generations

1-5. Pugct Sound WatGr Quality Menagcmant Plan



Chapter 2z

The Puget Sound Basin

III{TR.ODUCfION

PROCESSES OT'THE
PUGEf, SOT]I\D BASIN

ESTUARINE CIRCUIATION

The Rrget Sound basin is a complex system composed of a large fiord-like
estuary, numerous bays, sub-basins, and straits cormccting thc estuary to the
Pacific Ocean. Sculpted by tcctonic and gl&ial activity, this basin is drained
by over 10,0(D rfuers and streams One of the world'8 most productive
temperate forests lics bctween thc Sound and thc mountairu that surround it
Below thcsc forests, the Sound itself snpports a rich diversity ofplants and
animals, ftomvaluable slrcllflsh to abundant marinc mammds

Esharine circulatioru thc hydrologic cycle, and sedimcnt dynamics are the
major processes that mov€ mrtrienb, sediment particlcs, and contanrinants
tluoughout th€ Sound. In turrl tlrey influcncc the productivity of thcsc waters
and the fates of contaminutswithin them

The movcment of out0owing urrfrce watcr in thc Sound is influenced by tides,
fresh water, winds, t€mpcratre, the topography of thc botto4 th€ slupe of
the surrounding shorelines, and thc prorpertics of the adjacent ocean watcrs.

Thc general circulation pattern in thesc waters is charactcristic of partially
rnixed esuaries: it consiEB of two laJrcrs of uratcr in which thc less salty,
dens€r water in the up,pcr layer f,ows seaward, and tlrc salticr, heavier
seacat€r in the lowcr laycr flons landnard. Ttr tides of Rtget Sound flood
landward and ebb semrard twice a day, recirodating the sufacc layer and
driving this circulation pattern.

Variations on this general circulation pattern arc created by sills, inlcts,
channels, and other local conditions Massive glacial deposits heaped in
mounds on the bottom of thc Sound crcatc slullos, arca& knorm as sills, which
divide the Sound into wnreral zub-basins and influence its circulation. At
these silts, strong mixing o€cun and some of the outf,owing rurftrc water can
be recirculated. For instance, at the sill at Admiralty Inlct up to two'thirds
of the outflowing water may become a part of thc decper layer where it will
flow soutlmard instead of eriting to ttle Pacifc

This recirculation of watcr means that contaminants may not be rcad$ flushed
out of Rrget Sound as was once believed. This is partiailarly tnrc of contam-

2-1. Pugct Sound watcr Qudity ManaggE Dt Plan
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IIYDROLOGIC CYCLE

inants that do not stay in solution or orspcnsion. An cf,perimental computcr
model desigred by tlre National Occani: and Afrnoryhcric Administration showed
that of 4{X} parccls of water disctragcd to East Passaga.-between Vashon
Island and Dcs Moincs (sec Fipre 2-l)-almost half were still south of
Admiralty Inlct after three months" After sh and O months respectively,25
and fivc perc€nt remained. Many of thc inlets and bays of Puget Sound, Buch

as Carr, Henderson, and Budd, hae limited mixing urd cxchange. Thus
contaminants inhoduoed to thcsc watsrs arc not readily carried out.

Frcsh water can both nurh[e and harm the watcr quality of Pugct Sound. It
creates thc highly productive estuarine conditions found here and, simuttan-
eously, it carrics contaminants from thc land to thc waters of the Sound.
Freshwater entcrs thc Sound ton thc following sourc€s:

o Precipitation falling as rain or snow
o Rivers and streams flwing into firc Sound (urually fed by melting snow

or glriers)
o Groundwatcr

Various locationswithin the R4et Sound basin reccivc between 16 and 96
inchcs of precipitation crh ycar, Eoducing an armual artrage fr€sh wster
inflow of 45,fi)0 cubk feet pcr secord. Approximatcly thrce{uarters of the
yearly prccipitation occurs in thc cool season ftom Octobcr through March
when thc predominant winds are from the south. During this time soils around
the Sound can become saturated withwater, and their cepacity to proccs
wastes from scptic tanks and manurc qrplications is rcduced. In the summer
thc high pressurc systcor of tlrc north Pacific Occao movrs northward,
rwersing thc wind diroction and rcducing the amount of precipitation the
Sound receivcs.

As rain falls and snw rnclts at highcr elerations, water soaks into thc soil
where it rccharges thc groundwatcr ard helps to maintain a steady supply of
fresh water. @ntaminants Aom scptic tank eflucnt, pcsticidcs, lendfll
leachatc, and military wates havc cntcred the groundwatcr in scrrcral arcas
throughout Rrgct Sound.

Figure 2-2 illustratcs thc cstimatcd ar/crage anmral runofffor the major rfue$
that flow into thc Sound. Thc largcst f,ows comc ftom tlrc rivers on th€ cast
sidc of thc Sound whllr arc fcd by thc Cascade Mountains and Motrnt Rainier.
On thc wcst sidc of thc Sound, thc Olplpic Momtains fued morc than tcn
rivers which flow into thc Sfiait of Juan de F\rca and Hood Canal. North of
thc planning arca thc Frascr Rivcr in British Columbia contnlbutcs more fresh
wate( to thc Straits of Gcorgia and Juan de Flca than all of the Ptrget Sound
rircrs combincd, and has a major inftrencc on thc circulation in the Strait of
Georgia

The annual pattcrn of freshwatcr entcrirg from each rirrer aod stcanr
generally dcpends on its dominant sourcc. Thc flovrs of smaller rivers, such as

the Deschuhs, which do not drain high mountaing gienerally follow rainfall
patt€rns with maimum flo*s occurrirg during winter and rainstorms. Other
rirarq such as tltc Nisqua[y and most of the rfirerg in the north Sound, are

2-2 Prrgct Sound Wilcr Qudiry M.tr.tcmnr Plen
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Pug€t Sound Basin

SEDIMENTDYNAMICS

fed by snordelds and melting glaciers; the,y expcricnce peak flows from
snowmelt during the late spring and again during winter rainstorms. The
Frascr River cryerienccs peak ouput during June and July when meltwater
flows into it.

During peak river flovrs, massive arnounts of sediment are delircred to the
Sound where thcy are deposited. Thc Sound's watcrs becomc more stratified,
salinity is reduccd, and, in heavy rainstorms, contaminants are washed off the
land and into the rivers.

Like most estuarieq more scdiment entcts the Sound than lea'yes it Sediment
is released both through natural processes, such as weathcring of coastal bluffs
and river channels, and through human activiti€s such as forest practices (i.e.,

road building) and construction which can release unnahual quantities of
sediment. Some contarrinanB attach to scdiment particles and are transported
or depositcd with ttrrru De$ihls (dead organic mattcr) is also associated with
sediments and plays an important role in the food webs of hrget Sound.

Substantial amounts of rivcrine scdimcnt entcr Puget Sound. Sk rivers-the
Skagit, Snohomistu Duwamislx tuyallup, Nisqualy and Stillaguamish-<ontribute
65 billion pounds of scdimcnt per year. Some of the sediment carried by
rivers nerrer reaches thc Sound but is blocked by dams Much of the scdiment
that reaches tttc Sound is deposited at thc river mouths where it creates the
rich estuarine deltas of Puget Sound. Puget Sound's three largest ports arc
locat€d at riv€r mouths-the Port of Tacoma at the mouth of the hryallup, the
Port of Seattle atthe mouth of thc Duwamislu and Port of Berett at the
moutl of tlre Snohomistr. ConseErcntly, tlesc areas are routin€ly dredged to
maintain navigational channels.

Glacial deposits forming the slnrcs and btuft of Puget Sound also contribute
massive quantititx of scdiment to thc Sorurd. As with rivers, thc hcryier
material terds to settlc out closcr to thc source of sediment, and the finer
material is carricd furtkr out into thc Sound.

Many scdiment particles that are relcascd to hrget Sound are retained within
it. This occurs because particlcs settle out of the brackish surfacc laycr and
into the decper la5rcr whcrc thcy are caried tward th€ land. Bocause this
rttling proccs oocu$ so rcadily, scdimcnb tend to accumulate in Rrget Sound
and the shaits rather than being carried out to sca.

A major barrier to thc outward flow of sediment in Rrget Sound is the sill at
Admirdty Inl€t. This sill creates an underwater wall tiat recirculates wat€r
into thc decp layer carrying *diment partilcswith iL Other areas that are
deep and/or that crpcrience lw curr€nB also tcnd to accumulate sediments.
These areas include thc central basin, Budd Inlet, EXd Inlet, and Flliott and
Commencement Ba5ts. Estimatcs of sedimcnt accumulation in thc central basin
show that eprqimately 0.18 to 120 grams of scdimcnt accumulate each year
on one sguare centirnet€r of th€ bottom of Rrget Sound (one-twentieth to two-
ffths ofao turch).

2{. Putct Sound Wa&r Quauty Mrnagemcnt Plsn
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PWct Sound Basin

Tf,{BITATS AND BIOTA

OPET.IWAXER,AND TIIE
IIABITATS BENEAIII

Phytoplanldon

Oncc dcpositcd, scdimqrts can be rezuryended B ctnents, wavc actioo
biological activity, channcl dredging; m€chanical shcllfish harvesting; and other
human activities. This is espccially true of lightcr partidcs which are ne\rer
really deposited and instead form a cloud-like mass abore the bottom of the
Sound, moving around with thc currents. This movement redistributes contam-
inants and othcr particlcs that may be associatcd with thc scdiments
Conrerscly, the trapping ofsediment particles in parts ofPuget Sound means
that thc contaminants that are bound to them are not transported out of the
Sound.

About 2,0fi) miles of inland marirrc shores wrap around thc Sound creating a
wide diversity of habitats. Thesc include @osed rocky shoreg shcltered bays,
sand spltc and broad tidal f,at* Over 2fi) species offish and 14 species of
marine mammals live in Hrgct Sound. Thc San Juan Islands srppo,rt one of the
world's highest conccntratioru of brecding eaglec Shorcbirds aod waterfowl
stop at Rryet Soundl rich deltas to rest and fecd during thcir migratory
flights For centurics, r€sident puftE, rhinoccros auHets, and pi8eon
grrillcmots have ncstcd in thc blufr on Protcction Island.

Thc habitats of thc Pugct Sound basin can bc distinguhhcd by ttre txtent to
whkh ttrc5l arc saturatcd withwatcr: nonwetland terrestrial arcas; wetlands;
and thc decp/orpen water. Thc boundarics bctween thesc habitats are blurred
by the continual movcmcnt of water and life acros thcm. This movement is
cxemplifed by coho salmonwhich cmcrgc &om eggs in thc stullow streams of
the fores6 feed as jwcnilca in thc shallw cstuarine watcrs of Puget Sound,
and finally swim out to thc opcn waters as adults whcre thqr feed until
retuming to their natal strcams to giw birth to a mlw gsreration of salmon

Thc opcn waters of thc hrgct Sound basin providc critital fecding habitat for
thousands of org;anisms includirg maoy of Prrget Sound's comrncrcial fish
specics '?elagic" organisms swim or float frecly in thp opcn waters; "benthjc"
orgtanims Oottom dwcllcrs) lirrc on or in thc scdiments of hrgct Sound.

Primary inhabitants of thc openwatcrs imludc plUttoplankton and zooplankton,
and the pelagic fish $ch as thc baitEstr (hcrring; nuf smclt and sandlancc),
thc sslmonids, hakc, pollock, and cod. brger spccics of the pelagic realm
include marine mamals and birds srch as loonq Erebes, and aukleb.

Phytoplankton arc a major contributor to the food web in Puget Sound. Their
abundance and distribution follry thc scasonal variations in sunlight, mixing of
waters, and prcscnoe of fiesh water. Of thc annual 465 grasrs per square
m€ter per y€ar of carbon that plankton producc through photosynthesiq
approximatcly 80 pcrcent is gencrated from April to August when conditions
arc optimum for Erow0r in th€ top 90 fe€t of the water column. This ratc of
production makes thc main basin ofPug€t Sound onc of thc most productive
dccpwatcr esbarics in thcurortd. Phytoplankton bloomr in thc Sound
infucnce thc abunlanoc of zooplanlton, which feed on these blooms and, in
tuflL are eaten by thc 6sh and mammals of the Sound. Marry of thc smaller

2{. Pngct Sound Vatcr OEIity Mrn.gcmcnt Plan



Puget Sound Basin

Eggs anil larvae

Peloglc FIsh

imertebrates of the Sound relcase tlrcir cggs during ptqttoplankton blooms
whcn a fmd sourcc for thc hatching larmc is assurcd"

At cerhin timcs of thc par thc cggs and larvre of nurncrous organisrns can be
fomd driftingwith thc currents of the Soundwfure aomc of thcm arc oposed
to thc srfacc "microlrycr--the uppcr 50 mftronsof thc sca srftcc. Spccies
that come into contdwith thc microla5rcr in thcir early lifu cydcs include
cod, hake' English solc, octo,pus, Durryencss crab6, stnimp6, snailg seaurchins,
and worms. Somc of thesc lanre, nrch as thosc of thc Dungrncss crab, may
bc fomd in the rurfrce microlayu duringccrtain times of th€ daywh€n thsy
feed on thc brtcria that conccntrate hcrc. Thc microlay€r coDccntrat€s
organic compounds produccd by planliton as well as many organic contaminants.
Larvac of benthic org;anisurs such all marinc wormlr can also bc cryord to
contamination in sediments as they sctdc into thc bottorn Thus at carly
stages in their life cycl€s, wh€n tltey tsnd to be most wlnerable, thcse species

malrtrc @oscd to contaminants.

Thc pclagic fsh of Pngct Sound gerrcrally fecd ofthore in thc open watcrs
and entcr thc €stuarLrc waters ofttrc Sound to ryarm and to fecd asjuvcnflcs
lvlany of ttrcm arc mejor food sourcca for marine mammals and othcr pelagic

oryianisflis. Thsy also support thc commercial fishcrics of Puget Sound. Tabl€
2-1 lists thc cstimatcd anmral valuc of Prryet Sound fshcric&

TABLE 2.t ESIIMAIED UE4 VALI'E OF PUGEI SOTJND TISHERIES

Flshen AnnualVeluc

CommcrcidSalmon
Sport Salmon
Hcrriry;Smclt
Commcrdal Groundfish
Sport Groundfish
Commcrcial ShcllESr
SportShcllfish

s2Ii.Tmillion
28.8 million

3million
3.6 million
15 million
9.4million
3.6million

TOTAL $73.9 million

(Sotmcs: fulonwt and Mtlls, 1983; WDE D&a)

Although not entiretypelagiq salmon spend the majority of thcir tives in the
opcn watcrs. First harrrcstcd thousands of years ago by Norttmest Indians,
they remain thc most important component of thc commercial and sport fishery
in Puget Sound. Estimatcd avcragc annual (197+1978) total commercial salmon
catch for all fittc wccics mierating through thc Strait of fuan dc F\rca
(includins Rascr River stocks) is 1120fl) tons. In 19&4 thc salmon harvcst
accountcd for approrimatcly 6? pcrocnt of thc valuc of hrgct Sound's commer-
cial fistrcries Sport catch is estimated at 8fi) tons in thc Shait of Juan de
Rra and Oprqinatcly l60tom in thc mainbasin

2-7. P$ot Sdrndwrtcr (lu.lityMrtrr&ncut Pl,I



Puget Sound Basin

The salmon fislrcry would not be zurviving todry without the stringent
management m€aflres which limit catches for all species and frequently closc
entirc fslreries Natural runs of gpring chinook are nearly extinct. Coho, the
most abundant spccics in thc main basin and south Sound, are maintained by
hatchery propagation. Chinooh coho, pink, and chum salmoq as wcll as

steelhead trout, arc also artificially propagatcd in hatchcries and rearing pens

ttuoughout the Sound. While this cf,eates mor€ fisb it also intcrftres with the
natural gene pool and rnay influence thc tralth and viability of wild salmon
populations Dcstruction of spapning and rearing habitat by logging; dam and
lock construction, slroreline development, and urban runotr has had a negative
impact on the hcalth of the Sound's salmon.

Herring, a major souroe of food for hundreds of marine birds and mammalq is
the most important baitEsh species in Puget Sound. It once supported a sac-
roe fishery, a gerrral purposc fishcry and a recreational bait fishcry. In 1978
a significant declinc in hcrring stock was dctcctcd, and less than half of the
original stoc;k was estimatcd to bc prcscnt in thc Sound's watcrs. In 1980 the
Canadian gwcmment closcd th€ sa,-roe fislrcry due to lowpopulations of
survivfuUyoung The northcrn all-purposc trcning fislrcrywhichcentcred
around the San Juans and Bellinglum Bay was closed by ttrc Washington
Department of Fishcrics in l9&d and 1985 due to conccrns over lorr recruit-
ment, Surf smelt, anothcr baitfislr, support a small commercid industry
reraging 37 ton$ pcr ycar.

Groundfislu which are captured on or rrcar thc bottom of hrgct Sound, includ€
the hakc-pollock and cod, roclfish and sur$erchs, floundcr and sole, and
spiny dogfslu Thc majority ofEnglish sole are taken from thc central Sound
and Hood Canal. Cod and pollock ac fistrcd primarily in thc outer waters of
the Strait of Juan dc Fbca- Orcr the past Z) ]€arC thc total groundfish yield
has gone up to about 5,ffi0 tons pcr year. This is thought largely to bc a
reflection of rcw fishing habits induccd by ncw markets and possibly depletion
of othcr fishing stocks.

WETLAiIDS Wetlands irrcludc tidal iats, shallow subtidal ar€a& swarrps, marsh€s, wet
mcadovrs, bogs, and similu ercas. They also irclude kelp bcdg celgrass beds,
oyster and clam bcds) ad umrcgptat€d rivcrbatks and lakcshores"r

'Wetlands ar€ somc of thc most productive coost stcms in thc world. They
cycle nutricnts and makc thcm available to thousands of rpccics. Over 175

IFor the purposc of this plan the definition of wetlands uscd by the US.
Fish and Wildlife Scrvicc hasbecn adopted:

Wctlands are lands transitional betvreen terrestrial and aquatic systems

wlrcre the water table is usually at or near the surhce or thc land is
covercd by shallovrwatcr. Wcdands hat/e onc or more of the following
thrcc attributcs (1) at lcast periodically, the land sup,ports predominantly
hydroph5rtcs; (2) thc $bstratc is prcdominantly undraincd hydric soil; and
(3) thc srbstratc is non$ils fiid is saturated withwater or covercd by
stullowwatcr at somc timc durhg thc growing scason of each year.

2{, Pugot Sound Wetcr Qudity M.nsgonE Plan
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Ertuarine Wetlands

spccics of birds and marine mammals use sEtlands for primary feeding habitat.
In addition, over 140 species of birds and marnmals rely on them for brceding
grounds. Many species are nurturcd by wetlands during their critical life
stages bcfore they more on to oth€r habitats. Wctlands also serve several
other us€ful functions, including shielding shorelines from wave action, erosion,
or storm damage; storing storm and flood watcrs; recharging groundwateq
imprordng watcr quality through natural filtration and abaorption (such as for
storm\f,atcr runotr); prodding recreation areasr; and providing sccnic and
aesth€tic b€nefih.

Ranging ftom mudflats to kelp beds, the cstuarinewetlands ofthe Sound can
be describcd as rocky, sandy/cobble, or muddy habitats, each harring a charac-
teristic group of plants or animals adaptcd to livc in association with that t1rye

of substrate.

The majority ofthc roc&y intcrtidal and subtidal habitats are found in the
northern part of thc Sound. This cnvironmcnt is t5/pifi€d by ttre San Juan
Islands, submergpd mountain tops whkh tlrc glaciers scoured but could not
crumbla Specbs adaptcd to chaogirg tidcs and wave eryosue are character-
istic of this arca lhc largcst divcrsity of searccds in thc Sound grows in
this rockyzona Kelp bcds gow ofthorc, whcre they create a q6tcrr of
lryered habitab prwidfuU fmd, shclter, and spawnfurg and schooling areas to
numerous spccies includiry hcrrhg and sca wchins. During thc winter when
there are feryer p$ftoplantton blooms to nourish organisms, ttresc kelp forests
die down and decompose, contributing large amounts of detritus to the food
chain

atuwdylabbly habitatsrwhich are found throughout thc Sound, $p,port
many of the clams of Puget Sound-<ockles, manila, littlcn€ch horsc, and
buttcr clams, and zubtidal geoducks which burrow into ttrc mud bclow. These
burrowers filter ptrytoplankton and detritus &om the werlying waters
@ntaminants that accumulatc in tlreir tisue are often used as an indicator of
water quality.

"Ilnruddy/fine gmldbottom habitats, found mogtly at the heads of pro-
tected bays and ncar river mouths, suplrort numcf,ors spccies lhe.y are
feeding grounds for migratory birds $rch as snow gecsc, black brant, bufle-
heads, and shorebirds They are rymning grounds for zurf smelt and herring.
Ilrc,y arc critical habitat for jwenilc salmon which feed here and usc the area
to slowly ad4t to saltwater conditions Finally, ttrcy zupport thc strcllfish
indusfiy ofPuget Sound,

In this muddy habitat approximately 80 percent of thc total West Coast
hardshell clam population io grovm and harrrcsted. In the sudtidal regions (and
occasiondly in the intertidal zorrc) lie Rrget Sound's geoducks C,ommercial
tracts managed by the D€partment of Natural Resources producc an annual
yield of approximately five million pounds of gcoducks. Japanesc (also known
as Pacific) oysters, another major commcrcial specieC thrive in the quiet bays
of Rrgct Sound whcrc tlrg, gow on bits of shcll or racks on muddy tidal
flats. In 1982 their value was estimatcd to bc S7.7 million. Collcctiraln the
commercial production of all shcllfish from Puget Sound in 1983 was estimated

?r9, Putot Sound Wrt.r Q{rality MsnrycDcnt Plsn
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to be about 9,0fi) tom; thc rccreational amountwas $timatcd to be 1,0fi) tons.

Although it cannot bc mcasrcd in dollars, recreational hawestirU of htget
Sound's shcllfsh adds to thc quali$ of lifc that thc pcoplc of Rryet Sound
cnjolt

Eclgas, bns are anothcr critical rrdand habitat of tlp Souttd. Thcy anclror
thc substatc and urpport a diverr commmity that imludes 6slL crabs,
waterfowl, and shorebhde In additiou th,y re thc major pawning habitat
for herring; Primary celgrass bcds of htget Souttd includc Padilla Bay, the
Snohomish estuary, a contimrous band around Hood Canal, and arces elong the
Georgia Strait Lihc thc kelp and pawpcds, thcsc bcdg dic down in the winrcr
and contributc dctritus to thc food duin Thc major orEatrisms that are
hanrcsted commcrcialty from this habitat are Dungerrcss crabs whosc harvest

ranls fourthbchind gpoducks, o),stsr$ and hardshc[ clams

Sincc thc 1880s, human rctivity has convcrtcd ovcr half of the weflands along
the coast and rivcr banks of hrgct Sound to other uscs such as industrial and
residential dc\r€lopm€nt Figure 2-3 indicates the o\rcrdl changes in habitat
for several hget Sound river deltas Of approximatcly 22500 suwclrcd acres

of coastal wctland+ ncarly 14,0(X) acres-more than half-havc been diked,
6lled, and conwrted to othcr uscs. Dikirry for flood control and to accommo-
dste da/clopmcrt or agriculturc has occurrcd on ovcr 150,000 acrcs offlood
plains along six majrx rivers. In strcam corridors whcre pasturing is a primary
usc, there has been a 50 to 60 pcrcsnt loes of *rtlands In othcr farning
areas, srch as thc Skagit Vallc,y, locs is 90 to 95 pcrcent Find$, commcrcial
devclorpmcnt in area $ch as thc Grostt/Dnamislt and Puyallup rivEr basins
has climinated ocr 95 pcrccnt of thc arcas' original yetland& Whilc thc rate
of loss has bccn rcduccd @ la*r passcd in thc 19l0cr, prcscrvation or
cnhancemcnt of ttc rcmainiryttgtr Enliry haDitat prwidcd bywetlands is
oitical for maintaining the abundmc€ and divc$i$ of ryecics in Puget Souttd.

A contaninant is a srbstancc that is not natrally present in the cnvironmcnt
or that is prcsent in unnatural conccntrations or amqrnt$ and wttich can, in
sufEcicnt concsntratiom, advcrscly dtcr thc €nvironn€nl Thus, qrbstanccs

sudr as scdimcntg, nufiftnts, brtcris, and nctals that arc a nahud part of
thc ecosystcm can be corridercd contminantswlrcn human rtivity rclcascs
thcm in unnatEal amounts or conccnfiationE

Contaminants of conccm in hrget Sound include organic chcmicals srch as

PCBg and PAHs, inorgmic chcmiqls such as metals, biological contaminanb
zuch as pathogcns, urd scdimcnts. Many toxic chemicals pcnist in thc
enrrironmcnt forparswhilc biologitzl contaminanB arc more easily assimilated
and the GrMronmcnt Spncrdty recovcrs from thcir introduction. Toxicaotr can
poison thc marinc ccoststcm whilc pathogcns alt€r thc trophic stnrcture. In
both cascq human hcalth is at risk

2 thcre tm ir*toO" thc ftderal Ocan Watcr Act, fedcral Coagtal Zone
ManagffiEnt Act, and tlE statc Shorclinc Managpmcnt AcL

2-10. Putot SdDd WrEr Qurltty MmetGDcnt Ptl
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ORGANIC CHEMICALS

The effccts and fates of contaminants in Puget Sound are influenccd by the
interactions they harc with the Puget Sound errironm€nt Even bcfore
rcachirU Pugpt Sound, nonpoint sources and stormwater runoff arc influenced
by numerous factors including soil conditiong rainfdl pattcrns, and the
topograplry of ttrc land. Point source discharges, on the other hand, tcnd to
be more rcgularly discturged as the,y are controlled by such frctors as
production lorcls and are less influenccd by weather pattcrns and topography.

Once contaminants reach the watcr thcy undergo a multitude of ptrysical,

chemical, and biological interactions with thc watcr, scdiments, and biota of
hrget Sound. At this point it matters lesswtrether thcy arc point or nonpoint
sources as gcncrally thc same mechanisos opcratc on both sourccs Figue 2-4
describes some of these mcchanisms in hget Sound. Tlrc estuarirE system of
htget Sound is capable of assimilatfug; diluting or burying toxicants and
pathogcns to sone ertenl Unforfunatcly, thc complcrity of thc systcrn makes
it impossible to prcdictwith certainty the amounts that can be assimilated
withoutcarsing harm to thc Erstem.

Organic chcrnicals irrludc both nahral and synthcdc compounds containing
carbo[ ]vlany can bc tuic to lift, most are poorly undcrstood, and hundreds
of new orrcs are crcatcd erhyear. Many syntlrtic organic chcmicals are
kno*n for their resistarrce to decomlnsition or breahdown, thcir toxicity to
living onanisilts, and theh insolubility. Proccssfury of food, wood, and oil are
important sources of tlr€sc cbcmicals to Pugct Sound. Mary products us€d in
and around houscholG srch asclcaning agpnt$ arc toxic organic compounds
which make thcir way into the Sound through urtan nrnoff, municipal teat-
mentplant+ and possibly from scptic systems

Over 50 potcntially toxic organic compounds have been detectcd in the water,
sedimenf or biota of hrgct Sourd or its tributary riv6s Thc three groups of
organic chcmft:als whkh harc rec€ivcd the most study in hrget Sound include
polyfilorinatcd biphoryls (FGs), othcr chlorinated compounds, and arenes
(aromatic trydrocarbons). Common to all of thcsc compounds is thcir tendency
to accumulatc in thc scdimcnts of thc Sound, This is becausc thqr arc poorly
soluble and have a tcndency to adhere to ftr€-graincd particles containing
organic mattcr. In addition, thesc contaminants can concentratc in thc surface
microlryer whcre cgs and larvr of organisms may bc crposcd to th€m.

Synthctic orgianic matt€r in unnatural aurounts can also harm ttrc cnvironment
by prodding food for brctcria In thcir cffort to brcak dovm organic matter,
bactcria consumc lagc amounts of ox56en and thus limit thc amount of ox)gen
available for fistr or othcr organisns. Fish kills causcd by o46cn dcpletion
serc ci(rflrmon in parts of hgct Slound before cleanup mGa! lr€s were applied to
serage and pulp mi[ dischargps

Inorganic ctrcmicals are compounds that do not contain carbon. Most inorganic
c,hcmicals oocur natr[ally, ard mary are essential to life in ccrtain quantities
and chcmfual forms Ttry can bc harnful to life when prcscnt in larg€ enough
quantities or in chcmi(d forms not usally found in nature. Of mo$t concEm
in hrgct Sound are tlr hcary metals: cop,per, lead, zinc, chromium, cadmium,

INORGANTC CIIEMICALS
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Pugct Sound Basin

BIOI,OGICAL CONTAMINANTS

SEDIMENTS

SOURCES OF
CONTAMINAi\tTS

ars€nic, and mercury. Thcre is also increasing concem about organotin
compounds ftom bottom paints 4plied to boat hulls to prcvent attachment of
marine biota" Ttrcse compounds slough off boat hulls and into the water in a
dissolved form whcrc the,y are toxic to organisms, such as the larvae of
bivalveq at the loy, parts per tillion lorel.

Nutricnts such as nitrogen and phosphorous arc also considcred inorganic
chemicals Thcsc tend to be soluble, and, unlikc most organic chemicals which
bind to particles, nutricnts remain in the water column where ttry are diluted
and transportcd by thc receiving water& In areas with limited circulation,
nutrients can build up and cause orergrowth of algac which can rob th€ water
oforygen uftcn thcy die and decay.

Biological contaminants include living organisns such as bacteria, viruscs, and
protozoa Thc,y are a natural part of life and can be found in many warm-
blooded mammals including pcople. Howevcr, wlrcn persistenfly introduccd to
the €nvironmcnt B scwagc plants, storm drains, combincd sewer otcrflowq and
oth€r sourccs, thosc organislns can pread diseascs to humans and other
organisrns Thc prescnce of focal coliform bactcria found in human and animal
waste, has traditionally bccn uscd to indicate the presence ofpathogens in the
water. Becaus€ fecal coliform bacteria are bclieved to die relatively quickly
after tltcj' entcr marine watcrg thcir prescncc generally indicatcs an actftie
source of fecal contanination

Scdiments contain both inorganic chcmicals ftom croded rock and organic
chemicals Aom soil and organismq including detritus. Thc,y can be both a
contaminant thcmsclves and a vehicle for other contaminants. Although
scdiments arc a nah[al part of thc hrgst Sound basig excessive amounts of
sediment can harm animals, damagfug thek gills and other sensitivc tisues,
and canburyesgs or spmning gomds of bcnthic Wccie& They can also
cloud thc watcr, limitiq thc arount of light that rcaclrcs plants, thus
reducing photosynthesis

Relatiwly insolublc compoundg srch as PICB ad PAIIS, have a tendency to
bind with finc-grafurcd particles with a high organic content Bact€ria cen also

adhere to organic particles and na1, bc depoaitcd with thcm. Contaminants
bound to particles rcumulatc in parts of thc urban bays whcre the infuence
of frcsh water (from rivers, oufallq and otlrq sourcca flwing into the bays)
encourages thc sctding of parti{cs through a proccss known as flocculation.
Contaminants in scdimcnts in puts of thesc beys canbe up to a thousand
times more concentrated than thosc in thc water.

This plan addresscs contaminants that enter hrget Sound from industrial
discharges, municipal s€wag€ treatment plants, combirrcd scwer olerflows,
dredged material disposal, storrrwater runofi, nonpoint sourccq and oil qpflls.

Contaminants from "point sourccs" (zuch as industrial facilitics and municipal
trcatment plants) cnter thc Sound from known facilitics at discrctc points.
Contaminantg from "nor4rcint sourccs" enter as difrrsc waste streamlr trans-
portcd to hrgct Sound by nrfacc runoE rivers and streams, grounfivater, and

2-14. Pugot Somd Wrtlr Ouality MrnegomG Plan
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POINT SOTJRCES

Munlclpal Treatuient
PIants

atmospheric fallout. Nonpoint sourc.s addresscd in this plan include septic
system efflu€nt, agriculfural practic€s, forcst ptactic€s, stormwater runoff, and
discharges from recreational boats

The types of contaminants that enter hrget Sound and thcir distribution within
it are a reflection of ttrc land and water us€s that occur in the basin
Industrialized areas whcre material goods ae processcd and transported are
generally the most polluted areas of thc region. Thesc areas includc parts of
Seattle, Tacoma, EVerett, and Brcm€rton as wcll as numerous other citics and
ports (sce Figur€ 2-1). Most of the region's oil r€fineries arc found along the
shores ofthe north Sound, and it is here that tankers enter and anchor.
Other parts of thc Sound, zuch as ttrc San Juan Islands, tlre shores of Hood
Canal, and numcrous inl€ts in the south Sound, are prime recreational areas

for summer homes and recreational boatiry Dairics and srnall noncomnrercial
farms dot the lowland vallcys and rural ar€as of tlre basirl Each of these land
uses produccs duracteristic contaminaots which can cnter the Sound either
indirectly or directly and bc transported throughout it.

Table 2-2 zummarizcs the sourc€s that dischargE potentidly toxic substances to
Pugpt Sound. Ttte Pugct Sound Estuary Program has defined thcsc substanccs
as "pollutants of conccrn" based on the following criteriar they are hi8fily
toxic (in laboratory studies), tcnd to persist in tlrc environment, harre high
potential for bioaccumulation, measrred watcr column concentrations are high,
known sourcer crist, high corrcentrations are found in scdiments relative to
reference areas, or thcy exhibit widcspread distribution in Puget Sound.

Each day, approximately 650 million gallons of cf0ucnt are pourcd into Puget
Sound Aom about 400 permitted industid facilities and municipal scwage
treatmcnt plantE Point sources are locat€d thoughout hget Sound but tend
to be clustcrcd around tlrc Sound's industrializad, urban areas induding Scattle
(f6pcrmittcd discharges into Elliott Bay), Tacoma (36 into Commencement
Bay), Shelton (tcn into Oakland Bay), and Otympia (nine into Budd Inlet). In
additioq there is an unknown amount ofcfluent Aom point sourc€s that do
not have perurits

Originaty dcsigned to trcat human scwage in domestic wastemater, municipal
plants ar€ norr used to treat a variety of toxic chemicals ftom industrics,
busincsses, and households" Mctro's study of thc sourccs ard loadirgs of flow,
heaw metds, and organic toxicants at the Wcst Point seryage treatment plaot
found that industrial facilitics accounted for tlrc majority of thc mctals while
residences accounted for thc majority of th€ flow and ccrtain t1ryes of organic
chemicals"

Industrial efflu€nt that is discharged to municipal trcatment plants without
first being treatcd ma5' introducc chemicals into a syst€m that is gcnerally not
designed to treat them. Thesc chemicals can interfere with the sewage
treatment proccsses Also, thcy may not be removed by thc trcatment process
Thus, toxicants may enter Puget Sound with limited treatment

2-f5. Hrgct Sound Watcr Quallty Mana3curnt Plan
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T AB,[,E 2,2:, SOURCES OF FoLLUTA}IIS
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Puget Sound Basin

In aneffort to rcducc pollutant loadings from municipal plants, fcderal and
statc reErirements call for all municipal plcrts to prorride at least secondary
trcafinent by July 198E. EPA and Ecologt are negotiating final compliance
schedules for thosc primary plants that are unablc to convert to s€condary
treatm€nt by the deadlinc. (Scc Chapter 4 for furttrr discnssion)

Primary sewage tr€atment allows solids in the sewagp to stde out and also
sHms the top of the settling tank Much of the solids, oil, and grease--and a
portion of the pollutants-arc rcmoved. Thc liquid that rcmains is chlorinated
and discharged.

The solids that were removed arc referred to as primary sludEp. Somc of the
heary metals and organic toxicants found in the wastewat€r ar€ c4tured in
the sludgc. Sludge is most ftequently disposcd of in landflls. The use of
other management options is incrcasing; in particular, rylying sludg€ to forest
land as a fertilizer.

Secondary sewage treatment is an cxtcnsion of primaly f€atment It uses
microorganisurs to b,reak down thc organic mattcr lcft in thp wastcwater after
primary tcatnrcnt. Aswith prima4r treatment, thc efluent is then treld in
large tanks whcrc thp solids s€ttle out, producing more sludge, comparable in
quatity (in terms of conccntration of toxicants) to that produced in primarjr
fi€atment.

Of approximatcly 130 municipal discharges in the Puget Sound basb all but 2?
of thcm use sccondary treatlrenL Thc rcmainder anrrently rely on primary
treatnent plants, large scptic tanks, or land ap,plication of wastcwater. The
largest plants still operating on primary treafinent are the Metro's West Point
plurt in Scatdc and Troma's cenEal plant rvtich ourently disclurges into the
Puyallup River. Both of thcse plants arc in tlre proccss of being converted to
s€condary trcatm€nt

The reduction in pollutant loading ttut will r€sult from conversion of the
Soundt remaining primaq, teatmsnt plants to sccondary treatment is
signincant Figure 2-5 illustrates tlre estimatcd pcrent of contatdnants (from
thc water cfflucnt) that remain aftcr primary and secondtry trcatmcnt. Meho
has cstimated that implementhg s€condary tr€atment at its four primary plants
will reduce the total loading of suryended colids to Rrgct Sound by 16,00 to
185(X) ton9year and the total loading of toxicants by lfl) tondycar.

TWo thousand tons ofsludge are produccd each day by Eeatmcnt plants in the
Puget Sound basin This is expectcd to doublc in the next fewyears as
primary plants are corwertcd to sccondary heatrrent tcchnolosr. M€ho has
cstimatcd thal of the toxic metals introduccd to a secondry plant for
trcatment, an avcragc of 7 pcrcent will cnd up in the sludge and thc
remaining 23 pocent will bc discharged into hrgct Sound (Figure 2-5). A 1981

zuw€!, by Ecolo5, showed that the state's "mqior" munidpal treafrncnt planh
disposed of5E perccnt ofthcir sludgc at landfi[s, 16 perccnt by land applica-
tion, Iil perccnt by lagoon storagg 11 perccnt by irrcineration, and 2 percent
by othcr methods Thc qrrcnt trend in sludge managemcnt is to use sludge to
fertilizc crops, fores6 and grdcn landscqcs whcrrrcr it is srficiently
uncontatninated to do so.

2117. Pugst tbud W.Er Quality ManagGmcnt Plan
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Comblned Senrcr Overllouts

Industrlal Dlsc.hrrges

In serreral cities around the Sound, tlrc sarer system carries both sanitary
scwagc and stormwater. During hcary rainx many of ttrcsc scwer systems

cannot hold all of the stormwatcr and scwage that flots into thern Instcad,
pipes known as combincd sewer overiws (CSOs) slunt thc cxoess r f s€wage,
industrial wastcryater, and urban runoff untreatcd into Puget Sound or its
tributaries. During an avcrage rainfall ycar, approximately two billion gallons
of untreated cflucnt and stormwatcr entcrshrget Sound from thc 20 CSOs in
the Scattlc area. Although a compl€t€ inventory has not been conducted,
nearty 2fi) CSOs periodically f,ry into hrget Sound ftom the following areas:

Seattle (including Metro), Anacortes, B€llingham, Bremerto& Evcrctt, Marys-
ville, Mount Verno& Olympiq and Port Angcles Somc CSOs, such as the
Denrry Way CSO on Elliott Bay in Seattle, ovcrflow almost crlery timc it rains
Others, such as the city of Scattlc's Ftorida Sheet CSO, overflw only about
onoe wcry fivelcafs.

CSOs are usually located near ehorelirrc areas where thery can cause sludge
buildup, turbid watcr, ioating matcrial, and cxtremely high f€cal bactcrial
concentrations In the Puget Sound barin, only Metro and tlre city of Seattle
hat/e studied the eftcts of CSOs on thc water and scdiment quality. Mctro
investigations concluded that thc Dcnry Way CSO is a major source of hcany
metals and organic tuicants to thc adjrent scdimcnts, and that it has a
detrimental cffcct on thc organisms in thc arca" DurfuU CSO events fccd
colifom conoentrations up to 5,fi)0 timcs grcata tttafl th€ statc of Washington
water quality stardards for Oass A watcrs (14FC)/1fl1m1) havc bccn measued in
cfruent from thc Denny Wry CSO. Results of th€ Demy Way stndies indicate
that cfluent from other CSOs in PuggtSound which turrc not bcen shrdied
could be affecting thc waters, scdimcnts, and associatcd biota

Approximately 270 industid dischargers have NPDES permits to rel€asc treated
wastewatcr directly to Hrget Sound or its tributaries While eBucnt from
som€ of thcse disclurges has bccn imprwed throrgh new treatm€nt processes,

othcm contain complcr mixtures of lrcary mctals, toxic cftcrnicals, or othcr
harmful oompounds dcspitc ctrnent treatmenL An cstimat€d 170 additional
industries hold statc pcrmits to di*harge wzstewater into Pugct Sound
municipal *:wer systcms and are *rbicst to prctrcatment reguircm€nt&

Primay indusEies in thc hrgct Sornd rea include chcmicals and rclatcd
products, lumbcr and wood products, pcEolcum refning primary metals
marufacturing; meat and seafood proccssing; marine cargo, and transportation-
related fadlitieg such as acronautics and shipbuilding

Most of the majoJ pcrmits are hcld by oil rcfneries (cigh$, pulp and paper
mills (nirrc), aluminum and steel proccssingplants (two), and chemical compa-

3 Major munkipal systems are gpnerally dcfirrcd as plants that treat one
million gallons pcr day or morc, or a populatioo cErivalcnt of 10,fi)0 pcople.

Major industrial systcms ar€ thooc that score 80 points or more in EPA's
ratiry systcmwhichincludes srh frtors as thc potential for thc pollutants to
be toxic, the siz! aod typc of thc wastc streaol potcntial public hcalth
impacts, and whcther thc cfrucnt limits arc water quality or tcchnologl based.

2119. Pugct Sound WatGr Quallty Managoncnt Plan
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nies (two). Of thc apprqinately 4{J0 major and minor NPDES pcrmiE in the
Puget Sound basirg 30 perccnt arc for municipal scrviccs (i.e, clectrical
scrvlces, watcr nrppty, and scwagc Erstcms) and wer 40 pcrcent arc for the
manufacturing or proccssirg of foods and bqrcrages, relatcd products such as

vegctablc and aninal fats and oils, and p,reparcd fmds for livestock

Thc cities of Scattlc, Tmma, Hcrett, Bcllinglmn, and Olympia harc the most
facilitics with industrial pcrmiB Anacortcs, Brcmerton, Port Arryslcs, Belle-
rnre, and Slrclton dso have a signifcant number of permittcd industrial
facilities

Tovms near agricultural areas srch as Lyndcrq Auburn, SnohomislL and Mount
Vcrnon have milh chccsc, and furitrtcgctable proccssing plants. Fish hatch-
eries are formd throughout thc Sound. Finatly, hospitals, mcdical labg and
hcdth carc homcs, which are not normally thought of as industrica, contribut€
significant amounts of wast€s to thc municipd systcms of Pug€t Sound. In
Tacoma alone, therc arc wer 25 Elchfrilitie*

Thc typcs of contaminants discharged Aom industrial plants generally de,pend
on what is us€d in tlr frciliti* and hw the wastcs are trcatcd. Gencralln
industrics that profuoc organic wastcs c a blproduct of thcir prooess (nrch as
oil refnerie$ food proccssirry plants, pulp and paper mills, and somc chemical
plants) rely on biologicsl Ecatncnt Irdustries srch as aluminum planb,which
crcate inorganicreEtr, tend to usc physieUdrmft:al treatmcntbccausc Oreir
wast€s cannot be biologballybrokcn doun

Industrics usc about twu.thirds of the fresllwatcr uscd in thc hrgct Sound
rcgion. Most of thiswasttrratcr is dischrged into Pngpt Sound der the
manufrnufuU proccsr, and somc of it carries contaudnant$with iL EPA has
estimated that ryruinately half of a[ tdcants introdrccd to Puget Sound
mry cnt€r through tcgel dischargcs from pcrmittcd frilities Hwevcr, because
moet NPDES permits do not reflect all of ttrc tqicants dfucharyed by the
industries, it is not possible to dcfnc thc loadings ftom thc industrial and
municipal plant*

Reccnt investigations conducted by Ecology and EFA in Commerrcment Bay-a
Supcrfund sitc-hare slpvm that dldurges by major induetrics wi0r NPDES
permits are respondblc for much of thc ongoing pollution d€tectcd in thc area
Most of thc tqic contarninants found in thc efEuent arc not spccificdly
limitcd by thc frcilitie'NPDES pffmit&

Re$lts of thc studics found that Peffrwalt Chenical, Occidental Chernicd,
Kaiscr Aluminum, aod log sort yards wcre largely responsible for scdiment
contamination in thc Hylebo watcrvay whcre cldated levels of mctals, PAIIs,
PCBq and chlorinatcd hydrocartons were formd. Othcr sitcs whcrc contarni-
natcd s€dim€nts verc idcntificd included thc Sitcum Waterflry SL Paul
Watemay, CityWatsrvay, Whcelcr Osgood Watcrflay, and thc Asarco site. In
tlrc Sitcun watcrwry, thp Port of Tacoma orc dock and nearby storm drains
werc idcntificd as soutrcs of mctals, Thc Simpson Timbcr traft pulp mill was
found to bc a sourcc of pknolr and coppcr in thc St. Paul Watcmry. Storm
drainswere idcntificd a sourccs of contamhation to thc City ard Wheeler
Osgood Watcrvays" Runofi ftom the Asaco site was determirrcd to be thc
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DREDGED MAIERIAL DISPOSAL

OIL SPILLS

NONPOINT SOI'RCES AND
STORMWATER RI'NOFF

Stormwater Runotr

primary source of arscnic, othcr mctals, and PCBs in the vicinity. The cost of
idcnti$ing ttresc sources has amounttd to over $2 million. The cost to clean
up thc 1ll moot contaminatcd sites may excccd $65 million

Studies of thc pollutant loadings to Elliott Bay and the Dtryyamistr Rivcr
(conductcd by Harpcr€qrc for Mctro) concluded that 75 to 98 pcrccnt of th€
tuicant loadings could not bc attribut€d to knovfil sourccs nrch as upriver
nonpoint solrrccs, thc Renton scrage trcatment plalt, sourocs rcflectcd in
NPDES pcrmit data, ad combirpd ss$er q/crflow& Rescarchcrs attributed this
to arrariety of factors, including industrial runo8 spills, point sourceswithout
pcrmits, and/or dirhargcrswtrosc NPDES permits did not requirc them to
monitor or limit marry of thc toxicants in their efiuent

Corutruction and maintcnancc of navigational channels and docls requircs
dredging thc scdiments of ltgot Sound. This nccd is likcly to continue and,
with it, thc need to disposo of thc scdiments that are dredged. Because many
of the scdiments bclrU drcdgcd in hrget Sound are contaminsted, tlrcre is the
problcm of frding areas for safu diryosal. Of thc 17 million cubicyards
dredgcd befiueen 1970 and 1985 from Scatfle, Tacoma, and Ever€tt, approx-
imatcly 40 percent was dcpocitcd in unconflncd op€n wat€r disposal sitcs rlhe

remaindcrwasplaccd in uplarul and ncarslrore arcas Thc Formile Rock sitc
in Elliott Bay reccivcd rypruimatcly 70 percent of the material disclurgcd
into thc open watcr. Bocausc upland sitcs are bccoming more scaroc, pressure
to uEc opcn water sites hac incrcascd.

Duc to iBproximity to Alask+ Pngpt Sound, eryocidly the northern portions,
is uscd for thc storagc and tranE ort of oil. With this use come6 occasional
oil spillswhich can harm thc water quality and biota of thc rcgion Sincc
1982, whcn thc @ast Guard bcgan I computcri?rd databasg about 5(X) spills
pcr ycar of varying sizcs hat/c bccn documcnted in Washingtoru

Most reccnff,4proximatcly 240 million gallons of cnrde oil ryilled into Port
Argelcs Harbor when thc oil tantrru Arco.4nclwagc went aground. Thousands
of mainc birds dird. Thc lcssnotlrablc eftcts of this spilt are stitl being
erraluated. Tlre cftctr dcpcnd on mrmerous fectorg, imludirIg thc typc of oil
that is spillcd and thc condition of thc cwironment it cntcrc. Thc long-tcrm
cluonic efrccts of oil spills ac not yct well understood; tlr eftsB are
diffcult to detect and they harc not been thc subject of much rescarctl

Stormwatcr nrnofr can be considered both a point and a nonpoint source. Like
point sources, it is often chanrrclled to and evcntudly discturged into Puget
Sound or its tn:butarl, str€8ms though ditclres or pipcs. Runoff can bc viewed
as a nonpoint sourcc whcn it docs not flox, into ditches or pipcs or whcn it
flocts ovcr thc land bcfore rcaching pipcs.

2-21. Pugct Sound W[Gr (luruty M.tratcErnt PlaD
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Ilrc contaminants in stormwatcr runofi arc d€tcrmiocd W thc land uscs it
drains. Stormwater runoff from urban and urbanizing areas ischaractcrizcd by
a complex mixture of untreated contaminants that includcs suspended solidq
nutricnts, bacteriafuirurs, metals, and organic toxicants Resrlts of a year-
long monitoringprojcct conducted by thc Thurston Comty Hedth Department
in Henderson Inlet found that stormwatcr divertcd into the inlct ftom the city
oflaccy and adjrcnt urban areas showcd fecal coliform le\rels as high as

2,400 fecal coliformdml-more than 40 times the Class AA standards for thesc
watcrs Thcsc coliform levels contributcd to the cloeure of shellfstr bcds at
thc hcad ofthc inlct

Sampling conducted by Metro in thc Scatdc area found that avcragc storm-
watcr corcGntations crooedcd watcr quality critcria for cadmium, cop1rcr, lead,

nickcl, and zinc (Rccacllcrs cautiorrcd that thc mctals generdly did not
exist as frec ions-thc ch€tminl form most availablc for uptake by organisms
Thcy do, hovrwcr, bind to prti:lcswhich scttle to thc bottom wherc bcnthic
organisms can be qposed to them). Sourccs of these metals includcd fuel
combustion products, lubricant and fuel leakage, and tire and mechanical wear
tom motorwhicles.

Washiyater, spills, improp€r meintcmncc of industrial frilities, and illegal
dumpirU of houschold ard/or industrial wastcs also contributc toxicants to
runofr Mctro's Drymislr Industial Nonpoint Source Investigation idcntified
several storm drsi6 1s significant souroca ofheaqr metals and organic
toxicants to Eliott Bay. As derribcd prcvbusly, the Commenoemcnt @
sEtdics dso idcntificd storm drains as major sources oftoxicants contributing
to scdimcnt contaorination in thc bay. Ftsh kills in scveral Puget Sound
tributarics, including Wmdland, Kclscy, and Des Moincs Creeks, hre been
caurd by tuh matcrialswhichvcrc hansportcd ovcr the land and disctmrged
to th€ crccks throlryh storm drains Dcpcnding on thc type and int€nsity of
land usc, scptic systcms, forcst practiccs, and agricultural practices can also
contributc contaminsnts to Btormwatcr runoff.

Regardlcss of thc contamin mts it contains, sto[nrwater from all developed
areas can have a significant cficct on adjacent water bodies through flooding
and rcsltant streambcd scouing and haDiBt degradationwhichcan afrect
gatnon and othcr rycckrwto rely orr this habitat Pcriodic f,ooding is causcd
by thc imcascdvolum aod rtdocity of nrnofithet ccompanis furcrcasing
amrorntr of impcrvious srfaocs (rooB, parkiry lots, strccts) from derrclopment
ad decreard rrcgctation Rc$ilts of shrdics compari4g an utanized str€am

Qfdscy Crcckin Bcllsruc) with a lcasurban onc (Bcar Cloek) found that
organisms in Kclscy Cleek wcrc typcs that are mor€ tolerant of cnvironmcntal
degradation. Up to tluec-fourths of thc fish in Kclscy Creek had reryiratory
anomalic& Thc roscarchers concludcd that thc difierenccs were probably
associatcd with tlrc increased pcak fows in Kelsc,y Creek and tlre resultant
incrcasc in *dimcnt carrying c@acity and channcl instability. Other strcams
in Puget Sound have been similarly afiectcd by incrcased stormwater volume
and vclocity.

Forcst practkEs which may advcrscly afiect thc water quali$ and biota of the
Pugct Sound basLr include logging; road building and maintenance, and post-

ForestPractls
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Agriculture

On-slte Sepfrc $ystems

lmnrest activities ruch as slashburning; rcforestation, and lrcrbicidc ryplica-
tions. Itrcsc activitics can cau€ ircrcapd scdiroent load$ clcvated water
t€mperatres, chcmical contamination, gerrcration of organic dcbrig loss of
salmon habitat, and altcration of thc nahral sp€cies composition of thc
forests. Th€sc effects tuve been documentcd in rivers but not neccssarily in
the Sound i$clf I-og storage and rafting wtrkfi ocor in many of hrget
Sound's baj,s, inlets, and ports, limit thc amount of light rerhing bcnthic
areas. I.ogs can release large amounts of bark to thc watcr which can affcct
the benthic communities bclow and may, in ccrtain cascs, causc pcriodic
orygen dcpletion in thc adjacent watcrs. Several storagc sitcs in Tacom4
where contaminated slag ftom thc Asarco smeltcr was uscd as fill material,
release contaminants to adjaccnt watcrs

Roughly 1,0fl) commcrcid dairics and a grwing numbcr of snrall noncommercial
farms are found throughout Pugct Sound. Wlrcn opcrafng without adequate
mana&mcnt practkEs, thcse tarms can be sourccs of fccal colifoms, sedF
mcnts, nufients, and organic matcrids to hrgct Sound and its tributaries
Cattle acress to streams has dcstrrycd strcamside buffers and caused acccler-
ated bank eroeion in sc{,Eral ar€as throughout thc Sound, including parts of
Newaukum Crcck, hdc,y-Mintsr water$e4 and Woods Creek in thc SnohomiSh
watershed. As discrsscd in thc PSWQA Nonpoint Sourcc Pollution Issuc Paper,
there are numerous rivcrs and creckswhcre a probable link bctWccn agri-
culturd practices and elarated fucal coliform counb hes baen established.
Thcsc inclu& pare of thc Smistr, Skagit (Sonth ForD, Stillaguamis[ Saohom-
islt Whitc, SammamislL Puyallup, and Dcsclnrtcs Rivcrs and parts of Johnson,
Newaularm, Chimacum, South Prairig and Bakcr Crecks. Elcrrated fecal
coliform levels in scgmcnts of thcac watcr bodis harc violatcd tlrc water
quality standards for thc gtate of WashinSton" Pcriodicviolatioru of tlrcsc
standards increase th€ possibility that pathogens are prcsent and may causc
harm to humans

Approximatcly 30 pcrccnt of the hrman po,pulation in thc 12 countics srround-
ing the Somd rclics on on-sik scptic syotems for s€wagc treatmcnl This is
partiodaly Enc of rural areas qrch as Hood CauL Etd and Totten Inlcts, and
Vastron Island. New devrlqmcnts in unsewered areas atso usc on-sitc rcat-
ment. Older systcms desigrrd and installcd as tcmporry frilitils (to bc urcd
until an arca w8!l sowcrcd) nw furrtion as permancnt systcm& Bccausc thcy
were dcsigncd prior to orrent siting and &sign rcgulations, many of thcm are
now corridcrcd poorly 

"itd 
and luvE high hihnc ratc& In additioq cuncnt

regulations do not enzure ttEt ncw syst€ms will always bc propcrly sitcd and
installed.

Efruent &om qrstems that are inadequately treathg wastc creatc thc potential
for bactcria, viruses, protozoa worms, and toxic chcmicah Aom household
luzardouswastcs to entcr rrcarty aquiftrs and watcr bodies This potrntial is
increased by gleial soils, wtrichcan hatr a limitcd c4acity to absorb scptic
waste, and heavy rains wtridr saturatc the ground and reduce its capacity to
abeorb and process wastc, Improper design, comfiuctiou installatioru and lack
of maintenancc can also increasc thc potcntial for on-sitc systcm failurcs.
With an cstimatcd failurc rate of 35 to 5.0 pcrccnt, it is possiblc that between
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Recreatlonal Boatlng

Nonpotnt Source toarllng
Stuilles

13,466 *O 19,150 systcms in thc Pugct Sound basin ac failing at an!, givcn
mom€nt An furcstigation of thc systc,ms bordering Hcndcrsonlnlct srweyed
342 on-site sewage systcms during thc wintcr months and found that 82
p€rccnt of th€mwErc noticcablyfailing; Althoughtho amount of contamina-
tion from failing on-sitc rystcms has rcccivcd limit€d shrdy in hrget Sound,
they have becn identificd as contributirg to thc closrc offour ofPuget
Sound's commcrcial shcllfish beds Thcse closures are discusscd and iluetated
in thc scction on hcalth eftccts later in this ch4tcr.

Recreational boating contributcs nonpoint pollution from scwage, pctrolerm
products, aod antifouling paints trlcgal dischargcs of raw scwagc arc of
particular conoem in hrgct Sound b€cat8c of the thrcat to rccreational and
commcrcial strcllfishing Imp*ts cc potentially gcatcat at popular ovrrnight
anchorages and "destinatiolt" marinas, particularty in shallonr watcr brys with
poor tidal ftushing As with other nonpoint sources, attempts to determine the
contribution of pollution from boab lunc frcqucntlybccn irrconclusive.
Recreational boating ir a higlrly vaiablc, intcrmittent sourcc. Thc ability to
detect pollutants from boats can dcpcnd on thc prEscnoe of othcr sourccs, the
tide, and, most of all, dilution in thc recciving water. Nevcrtlreless, indica-
tions of problcms from boats havc boen found in Puget Sound. Violations of
water quality limits for fecal coliform brtcria harre becn attributed to pleasure
craft in Port Indlow and Eagle llartor following pcak boating weekends, and
violations of shcllfsh stardards for ft{al coliform bactcria harc been attrib-
utcd to rccrcational boatirg in sderd statc parks (Jrrcll @ve, Pc,nrosc Point,
and Squflin Islad). In addition, somc commcrcial shcllfsh bcds near marinas
or other hcarty boat tafic arcas harrc bccn dccertified or conditionally closcd
during thc boating scason duc to eitlpr rtual Glc,vatcd nrcas[cm€nts of fecal
coliform bactcria or Otc thrcat of bcal coliform contamination (scc Tablc 2-5).

Scveral studhs conductcd in hrget Sound tuve used ratcr quality sampling
and/or land usc modclg to dcscribc thc nonpoint sourcc loadings in the study
area Tlrese include imrstigations in Ncma*um and Bcar-Bans Crcck
watershcds, locatcd in King Count$ and thc Big Bccf Geclq Burle!,Minter and
Hendcrson/Eld watcrshcdlr locatcd in Ki@, Kits4/Pkrcc, and Thurston
counties rcrpcctirrcly. Cfhcsc sadicswelc dcscribcd in thc 1986 Statc of thc
Sound Report and thc PSWQA Nonpoint Source Pollution Issrc Prycr). Due to
th€ highcost of sarpling toxicurts ad attcmpting to link thcm to sot.trceq

most of thesc shrdics imrcstigatcd thc loadiryt of ftcal coliforms and did not
analyzc thc prccncc of tqicants.

AII of thcsc studics found that nonpoint sourae pollution from human rtMties
crcatcd clcvatcd contaminant loels, which in som€ casca violatcd watcr quatity
standards, cflrscd comncrciel shcllfsh Hs to bc closcd, and threatcrrcd public
hcalth. Rcs{ts of thc Nswa&tm Cloct sirdy indicatcd that durtug pcriods of
base flow, conccntrations of most polutanB wErE lowcst at a forcstcd site and
highcst at an urtan rdtc. DurfuE rainfall crrcnts, rcsearchas found that nrnofr
from an agrio{turd citc rsuntcd for 79 to ll2pcrccnt of th€ total contami-
nant loadirut and that it had ttrc higlrcst concentrations of phoryhoroug
nitrogeu bacteri4 and BOD.
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EVIDENCE OF CONTAMINANTS
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Shrdies conducted by the Department of Ecologr in Burlc,y Lagoon and Minter
Bay waterstrcds concluded that about tlu€c-quart€rs of thc stream areas
cxamincd in thc hrleywatcrshed and half of thosc in thc Mintsrwatershcd
contained levels of bactcria that violatcd thc water quality standads of ttrc
area- Although specific sourccs could not be hrced, in bothwatcrstrcds the
areas with the most dorclopmcnt had higher levcls of contamination Similarly,
a study of thc Bear-Evans Cloek watcrstrd concluded that as land use went
ftom forcstcd to rural to urbary'suburban, thc loadings of fecal coliform
bacteria would increasc up to 60 times Rcsnlts of the Henderson/Eld Inlet
study reachcd similar corrclusions. Researchers found that str€ams flowing into
Hendcrson Inlet violatcd watcr quality standarG 61 to9}prcr,nt of. thc time.
In contrast, violations in Eld Inlet a less populeted area, oocurred tnro ta ?5
perccnt of thc time. Thc sourccs of nonpoint pollution identifcd in Henderson
Inlct were stormwat€r runoff, norrcommcrcial farms, and failing or inadequate
on-sits system$ During heavy rainstorms whcn pollutants rcre rashed ofi thc
land, lcrels of brtcria incr€8sd up to ten times the avErage lwel.

Contaminanbwhich are often found in thcwat€r itself include nrtrients,
pathogens, organic matt€r, and somc toxicants Marry of thcsc contamfumnts
tcnd to rcmain in the watcr column whcre tlry can be widcty distributed by
mixing and cirorlation Howcr/cr, in poorly mixed arcas of thc Sound, zuch as
Budd Inlct and Hood Canal, nutrients and organic matter can accumulatc and
limit thc amount of dissohed orygcn arailable to other organisurs

Thrcc sourccs of data $ggest apotcntial problemin thewater column of parts
of Puget Sound. Ftrst thc data in thc EFA's Pollutant of Conccrn mafiix
indicatc that water colunn concqrtrations of arsenic, cadmiuq chromium,
coppcr, lead, mcrsury, nicJrd, zinc, and cyanidcs that exceed thc EFA chronic
efrects critcria (saltwatcr critcria to protcct aquatic lifc from duonic cfiec6)
harre boen obacrved in Puget Soud. Thc EFA acutc cfecb critcria hatrc been
exceedcd for arsenic, copper,lead, nic*cl, zinc, and ryanidcs Although these
comparisons arc madc with thc maimums rcortcd in thc matrir (medians are
not rc?ortcd), the dats indicatc thc cristcncc ofproblems

Second, sarplcs of suspcnded mattcr collectcd in thc water column by various
r€searchcr8 slrow elevations in ftrc metals (arscnic, coppcr, lead, siher, and
zirrc) and nurncrou orgiuric compounds in urban areas. Third, NOAA research-
ers havc plard Esh in cagcs nrgcnded in thcwater column, and these fish
hale shown uptake of toxk contaminants

Tracc mctal and oryanic chcmical conoentrations tcn to 10,0fl) timcs greater
than thosc in thc undertying watcr column luve bcen detected in thc surface
microlaycr. Marry eggp and larvac co,ne into contact with thc microlrycr
furiry ccrtain timcs of thc ycar. Pncliminary research by NOAA has found
that, in contGt to tho rural sitG8, ryprorimately half of thc urban bry
microlryer sanplcs rcsiltcd in incrcascs up to lfi) perccnt in flatEsh crnbryo
mortality and ryinal abnormalitics, aswell as decrcascd tsout ccll growttr
High concentrations of polyqalic aromatk lUdrocubons @AHs), ctrlorinated
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hydrocarbons, and hcavy mctals *tre found in many of the samples. Along
with metals and tqk chcmkals, nutricnts and bactcria can rcamulate in the
microlayer.

Although the high€$t concentrations of contaminants wcrc found in thc urban
bays and at thcir outcr cdges, rescarchers ar€ conoern€d that winds and
currenh could carry contaminatcd surfre flms to intertidal beach arcas wher€
other organisms could bc adrcrscly dcctcd.

The EFA Pollutant of Conccrn matrix indicates that thc follwirU ctrmicals
havc bccn detectcd in thc microlaysr at conc€ntrations grcatcr than that in
th€ wat€r column: cadmium, copper, lead, silver, zinc, naphthalene,
acenryhthene, f uorene, ptrnanthrenc, anthraccne, fl uorantlrcne, pyrcne,
benzo(a)antturccnc, chryscne, total benzofluoranthcncs, bcnzo(a)p]rrenc,
indeno(123pd)fyrene, dibcruo(a,h)antbracene, bcnzoGJr,i)pcrylcn€, total rcBs,
4,4LDDT, 4,&DDD, aldrfu, and 2-met$nryhthalerc. Although morc atudy of
the microlaycr is required, tIrc lirted compounds arc clcarty of concem sincc
mkrol4rcr contamination indicates current, rather than historical, sources of
toxicants.

Thc scdiments are thc repository for mauy of thc toxic contaminants dig-
chargcd into hrgct Sound. Scvcral lrundred synthctic orgBnic chcmicals have
bem identif€d in Puget Sound scdiments. Chemicals that have been ftequcntly
detccted S NOAA, EFA, Ecology, and Metro includc hcary mctals, polychlori-
nated biplrcnyls (P(tss), pesticidc$ and two clascs of organic ctrcmicals:
ptrnols and polycyctic aromatic lrydrocarbons (PAI{s).

Tbc EFA Pollutant of Conccrn matrix describes obscrvcd scdiment concentra-
tions of 4l pollutantr of conccrn and thcir ryparmt efrccts threshold (AET)
values. Thcse valucs are estimates of thp sediment conccnfation at which
adversc biological harm is rtually occurin& Of thc 41 chcmicals for which
there are data, {) havc been iound in recent scdimcnts at levels that cxcccd
some AEf vducs. (Ihc matrtr pcscnts four difierent AET valucs c.hich are
bascd onfour diftrcnt biologkal mcanres For 16 chcmfuals, mor€ than tcn
perc€nt of th€ sanplcc ercccded sonc AETvalucs and can be considcred to be
harmirU marinc lift. Ttrcac drcmicals are antimony, chromium, mcrotry nickel,
benzo(a)anthraccrrc, idcno (fp3)gnene dibcnzo (aJr)anthraccnc,
bcnzoGJui)perylenc, PCBq haachlorobcnzcne, 1,4-dichlorobenzcnc,4,C-DDT,
4-metSphcnol, N-nitrosodiphcrrylarnine, tctrehlorocthcn€, and cthylbcnzene.
In additiorl Metro has rc,ported cl€yatcd levels of PAHg, PCBq and mctals in
sedimcnts tom thc inland watcrs of r ate Washington, [:ke Union, and the
Ship Canal.

Tables 2-3 and24 and thc rcomparying Fieurc 2-6 describc our cutr€nt
understanding of tbc disfribution ard conccntration ofcontaminants in the
scdiments ofPugpt Sound" Scdimcnt$ n€ar thc hcavily industialized areas

have bcen identifcd as somc of thc mo6t contaminatcd sedimcnts inPuget
Sound. These aca includc parts of Eliott Bry (ce; thc Wcst Watcrray of
the lluwamish River) and Tacoma (c.9, Hylcbos lYatemay). Parts of Eagle
Harbo& on Bainbridgc Island at Window, arc highly contaminatcd with
lrydrocarbons bclicvcd to have come from creosotc which was uscd to trcat
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l.evels of Contsmlnants
ln the Blota

wood at a rrcarby plant Portiors of Everett Harbor and Sinclair Inlct have
received sufficicnt shrdy to identify them as arcas of high contamination but
not cnough to defirrc all of the major chemicals present, thcir distributiong
and thcir likely sourses. Bocause most scdiment samplcs hatre bcen collected
from urban areas, little is knovm about the less dareloped areas ofthe Sound
and the possible hansport of contaminatcd sedimenb throughout it. Int€r-
mediatc levels of contamination harre bcen found in central Puget Sound
between Scattle and Troma It is probable that watcr mqrcments have
carried contaminated sedimcnts to othcr areas in Pugct Sound,

Historical Eends in contanrination of cenhal Puget Sound by PCBs, PAHs, and
lead reflect industrial practices and pollution control €fiorts. PCBs show an
increasc during thc 193& and a corresponding docreasc during thc carly 1970s
whcn tlrcir manufacture was barmed. PAHs-derircd from thc combustion of
organic materials such as wood, coal, and oil-have natural sourc€s, but slash

burning ud coal buming b€ginning in thc 1880s incrcased their lwels in Puget
Sound. Thcir pr€scnoe in thc scdimcnts increased during the 1900s whcn the
use of motor oil and fossil fuels also increased. PAH conoentrations up until
thc 195G arc aprpruimatcly two to thrcc times the prescnt d4r concentrations
and more tl n 30 timcs the concqrtrations found in central hryct Sound
scdiments dcposited in thc 188(h Thc dccrease may bc due to imprwements
in industrial practices and conv€rsion from coal to clcaner-burning oil. L€ad
conocntrations hale also leveled ofi, and this trend may continue with the
itrcreasing use of unleadcd g;asolirc.

High conccntrations of ccrtain contaminants, tissue abnormalities, and changes
in species composition indft;ate that biota in thc urtan bays ofPuget Sound
are bcing adversely dcctcd by contaminant& EPA and othcrs lrave been
conccrned cnough about thc levcls of contanrinants in somc of tlr biota of
hrgct Sound that tlqr tnrc asscscd the hcalth risks associated with consum-
ing fish from thc urban bays ofPuget Sound.

Ttrc contaminante most oftcn dctccted in thc biota of hrgct Sound include
ccrtain polycycli; aromatic hydrocartons @AHs), halogenatcd trydrocarbons
(PCB$ DDT, and thcir breakdovm products), phthalatc esters (from plastics),
and mctals Residues of organic conteminants, snch as PCBs and DDT, have
bcen found to accumulatc in the body tissues of hrget Sound organisms to a
grcatcr degree tlnn metals do.

PCBs and DDT arc the most frequcntly r€ported compounds in the fisfu birds,
and marinc marnmals of hrget Sound. Although their use has been banned
slrc 19% tlrc,y are persist€nt tqic chcmicals that bioaccumulatc and are
generally not degraded. Avcrage conccntations of PCBs in biota collected
ftom thc Duwamish and Hylebos Watcrways hrve been ftom two to 66 times
highcr than those found in the samc organisnrs from the refercnce areas-Port
Madison and Carc Inlct Lcrrels of PCBs found in harbor scals ftom southem
Puget Sound are comparablc to thc hiShcst l€rrels obscrvcd worldwide (up to
750 ppm wet weight). Arreragc levels of DDT in the tivcrs of English sole
tom the tlylcbos and llnamish WaErflayr hav€ boen found to be fou times
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TABLE 2.3: DISTRIBUTTON OF CONTAMINAI{IS IN PUGTT SOUND SEDIMEI{IS
AVERAGE Conccnration in PPM (mg,/kg dry vrclght *dimcnt)

Altl Point
Bc[inghan Bay
Casc Inlot
Carr Ir ct

Crntr8l Pugct Sound
Dabob Bay
Dwramish Rivcr
Ertlc Harbor

EUioE 84,
&arrtt Harbor
HylcbG Watcrucy
Rusion-Point Dcfiancc

Sauish Bcy
Scquh Bay
Siinchir It Gt
Wcst Polnt

Arscnic
13
9
7!
3A

r&4
3.2

10.7
6

xt
10
39

flm

5.6
6J

25
&1

Irlrl
99

?0
16
92

Zfu.
3t

113
7E
l9

rm
E4

xto
98

3q)
89
ltu
E:X)

76
&!

36:t
76

ofi
ND

o01l)
rcB

0.m9
ND
ND

PAH

L4

Mcrcurv
0.042

Cooocr
90
0

49
&a

ND
ND

0.63
0.15

55
&3

[n
35

049
o.E2
0.(x

0.14
ofix)
034
0.16

056
0.a)
o32
6.6

0.(n9

I

x
6
o
63

9E
8a
tn

,ffi
36
6

3(Ex

.3
:tE

5
85
e,

15E
3E
86

lm

Ll
0.r3
LI

5m.16

tt:t
62

115
11,,4

0i2
0.16
7.?

rE.5

0.x,
ND

o.75

0rO
036
0t8
031

0.(r,1
0.(b6
t.gL
0r5

TABLE 2r4: DISTRIBUTIoN OF CONTAMINANE IN PUGET SOITND SEDIMEI{IS
MAiXIMUM Conccntradon h PPM (Eg/kt dry wight sdincnt)

Alti Point
Bc[i4hem B{y
Cae lnlct
Carr Inlct

Ccnrral Rrgct Sound
Dabo,b Bay
DrrvamidrRitilr
Eaglc Harbor

E[ion Bry
E/Gr€E Hsrbor
HylcbG Watcrwey
Ruston-Polnt Dcfiarcc

AE!&
31
t1
t2
3.8

l,lorcurv
0.66
1.69
o.12
0.10

Zjntp
39

,it5s
u

152
tc,a.

2ffi
X'E

687
10m
3d)

4m
81
6E

fi3
1{t

6.8,
NDI

PAH
oa6

0.11

15
ND

@
uu
51

ESE
0.034
0.m4
lID
ND

0.rc
ND

54
t2

0.@
oct
LO
05t

ND
ND

1.7
LM

Coorr
lA'l

4m
59

8.0

I4TI
15
6
B
13

6
?tn
lvL

fit
c2

1E0
6m

6
9.0

3m
m

u
5.6

57
zli

58
71

115
m4

16tt
111
2fi)

1{qD

0
I

w7
71

0.6
orx?
23
051

99
9itn

31
lE

113
u(m

ta
3.2

s2

fin
zgl
0r8

8.0
73

6t
x,

026

Sanish Bsy
Soquim Bay
Sinclair hlct
Wcst Foint

(Souroa: 1986 Statc of thc SdJnd Roport)

0I}t 033
ND

31
105
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Elfects of Contaminants
on the Biotr

higher than lorcls from the referenc,€ iueas" Although historical discharges are
the likely sources of PCBs and DDT, currently existing sourccs such as spills,
illegal dumping and leaching from disposal sites may also be r€leasing th€se
contaminants to thc Sound.

PAHs are an activc, largely uncontolled sourcc of contamination to PWet
Sound. Unlike PCBs and DDT, organisns usually comrcrt them to other
products tfuough metabolism and it is these products that can be carcinogenic
to marine organi$ns" Worms, clams, shrimp, and crabs, from Com.mcncement
Bay Waterways (especially Milwarkee and City Waterwrys), Eliott Bay and the
Duwamish Waterway, Sinclair Inlet, Eagle Harbor, and Mukiltco, have shovm
levcls ofPAIIs that are much highcr than levels found in othcr parts of Puget
Sound and which may be causing harm to thc biota.

Researchers with the Northwest Alska Fisheries Crntcr reocntty completcd the
first phasc of a study attcmpting to estimatc the uptakc of tuic chemicals by
jwenile C-hinook salmon migrating through chcmically contadnatcd eshraries
and to qraluat€ thc effccts of tlrc contaminanb on thc salmon. They found
that thc mean concentations of PAI{s (9EJ00 parts p€r billio$ dry weight)
and PCBs (3200 pats pcr billion, dry weight) in tlrc food organisurs eaten by
thc salmon ftom the Green River/Duwamish Waterway wcrc respectively 650
times and three times highcr than levcls in salmon ta&en Aom the Nisqually
River. Mean concentrations of bile mctabolites (13$ parts per billion, wct
weighQ of PAIIswcrc 24 timcs highcr in thc urban salmon than thosc from
thc Nisqually River. Thcsc resrlts indicetc that juvenile salmon are takhgup
contaminants durirg th€fu residence time in thc Duwamish and that their
hcalth and survival ac likcly bcing impaircd.

The tissucs ofbivalve shellfish and crustaocans, fistr livers, and birds takefl
ftom industsializcd arcas of hrget Sound (e.g; Duwamish River, Commcncement
Bay\Yaterways and Ruston shorclhe, Bcllingham Bry and inncr Everett
Harbor) harc slrcwn high concentrations of potcntially toxic metals qrch as
mercury, lead, and coppcr. Thcsc high concentrations arc gcnerally found in
areas of the Sound wherc sediment contamination is morc senere. In other
less dcrreloped areao of thc Sormd, srch as Carr Inlct and Discorcry Bay,
concentrations of these metals arc generally mudr lower.

Much of thc current knowledge of tltc cfrccts of contamination has bcen
provided by scdiment bioasays and by crardnation of EnglM solc, a fish that
fecds on organisms associated with thc scdiments and whorc eggl may come
into contrt with contaminants in thc surfacc nicrola5rcr.

Results of sediment bioassays conductcd by NOAA at 22 sites locatcd in the
threc urbanizcd cmbalments of Elliott Bay and the ltrnvamish Rivcr, Com-
menccment Bay and associatcd waterways, and Sinclair Inlet found sigtificant
biological impacts" Eightcen of thc 22 stations tesftd rcre comidcred to b€
capable of causing toxic cfrectg such as mortality and/or abnormaliti€s to
oyster lanrac. In thc srf srnelt bioassqE, 20 of 22 stations indicated some
evidence of tukity to surf sm€lt cggs and lawrc. Surf smclt are intertidal
spawners and hcnce spmning would not normalty occur ncar thc subtidal
scdimcnts wherc thqr verc tcstcd. Hovrcv€r, rescarclrcrs concludcd that Ole
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HEAITU EI'FECTS

Paoogens and Phyto-
planldon ln Shellflsh

scdiments from parts of the urban balrs could cause long-term developmental
effects such as reduction in hatchirg suooess, reduction in lawal survival,
and/or prematurc hatchin&

Bottomfish and crabs in parb of Rrget Sound lmrc been found to have
numerous tissue abnormalities including fin erosion, protnrding lumps of skin,
kidne, and gill lcsions, 8nd liver tumors Areas with the greatcst irrciderrce of
disease are thc Duwamish Estuary, Ellioft Bay, Commencement Bay, Eagle and
Eycrett Habors, and Mukilteo.

Tlmors hare been found in about fi\re pcrccnt of English solc from the urban
areas ofPugct Sound, and pre-tumors hsve been found in about 13 percent
In tIrc non-urban areas of the Sormd thcse fgures are appruimatcly orrc and
two pcrccnt reqrcctively. In laboratory tests pre-tumors generally de{ielo,p€d
into tumorq but not all neccssarily becanre tumors. Although a strong
association between contaminatcd scdimcnts and liver tumors and pre-tumors
has bccn establish€d in thc urban bqn ofhrget Sound, other conditions such
as nutritional imbalancc, genetic disordcrs, infections by microorganisms, and
other environmental strcsses may influcnce the prevalence of these abnormali
ties

Changcs in thc species composition ofbenthic organisrns in thp Sound's urban
brys harre includcd decreascs in the abundance ofbrittle stan (sensitive to
pollution) and increases in selcral mollusks and onc spoci€s of pob,chactc
(mor€ tolcrant of pollution). These changcs have been attributed to contami-
nated scdimcnts Sewer outhlls and CSOs have causcd organic enrichment
Other sources such as eills, storm drains, and industrid outfalls may bc
rcryonsible for spocies composition changcs carsed by thc prcsencc oftoxic
chemicals.

Consuming slrcllfsh contaminated with ccrtain pathogurs that can b€ present
in both point and nonpoint sources can cause gastroenteritis, nause4 diarrhea,
and lrepatitis Thc Departmcnt of Social and Health Scrvices (DSHS) tests tlre
water and shellfstt tissuc from commercial areas for the prescnce of fecal
coliform bacteria (which is uscd to indi:a& thc prcsencc of pathogens). They
considcr all areas closed to commercid harvcsting until tlrcy harre tested the
lo,els of fecal coliform bet€ria in thc shellfistr and adjacent waters. Ecologl
has estimated that currcnt r€strictions on oommercial strcllfish hanresting
reducc the usablc harvest by an amount worth approximately $3 million
annually.

StrcllEshbcdswithin ryproximatcly orrc-half to onc milc from a municipal
treafincnt plant oufall are automatically considered "prohibited" ar€as where
$ellfsh haresting po6cs a h€dth risk The cntire east shore of Puget Sound
from Tacoma to Berett is considered prohibited due to continuous contamina-
tion Aom sewer outfalls and industrial dischargc& (See also Ctr4tcr 4 for a
discussion of DSHS's strcllfistr classification system.)
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Cbemlcal C,ontanlnantg
rnd Herlth Rlskg

In the last four years, DSHS has rcstrictcd commercial strcllfistr harvesting in
scvcral primc growfury arcas lhcsc areas, aE well as other areas that have
been urneyed and classified are illushated in Figure 2-7 and listcd in Table
2-5. Nonpoint sourccs have bccn implicated as the causc for most of thc
rccent restrictions, indicathg an incrcasinS trcnd toward contamination of
shellfish beds in thc ilral arcar of hrgct Sound. This trcnd is related to
increasfug populatioms in tlrc area and associatcd land uscs

Pardytic strcllfish poironing also tbrcatcns the heflcsting of thc shcllEstl
resourcc of hrget Sound. Oftcn rcftrred to asPSP or (inconccdy) "rcd tide,"
it occurs throughout Pngct Sound durfug ccrtain times of thcparwlrcn a
particular pocics of ptrytoplanktonblooms and is ingcstcd by shcllfish. While
PSP is not tuic to stp[fislt it can kill tnrmanswhoeat qontatrinatcd

shellfsh. It is also thc prcqrmed caur of s6/eral fish and bird kills along the
Nortlffest coast and inAleska. PSP occun in maq,parB of thc wodd,
includirry SouthA&ica and Jqart" Itvae firat doqrmcntcd in hrgct Sound in
1793 when orrc of Vancouvcr's ctcry membes died from it and othcrs became
veryill

It is not tnown how human rtivity ma1, influerrc PSP outbrcaks. Howoler, it
is dcar that P{iP ontheats havc inqcascd and have prcad to areas of Rrgct
Sound whcre tfuT, prcviousty did not occur. PSP was not det€ctcd east of
Dungencss Spit until thc latc 196& and carty lyl(h. Sincc ttrcn it has sprcad
south, and, a ofthc summcr of 1985, thc onlywatcn that had ncver bccn
closcd for stplEsh ttarvcstirg duc to thc prescncc of PSP rprc Hood Canal
and sonth of thc Troma Narrowr. Thc PSP-producilU otrmirem has bccn also

been found in thc Nisqually lhlta and south of thc Narrom in Budd, Totten,
and Skookum Inlets"

Althongh hunan bcalthrislr Eom cating chcmicallysontaminatcd rcafood harre

notbccn fu[y cstablishe4 PCBg ad PAIIs-both st+cctcd carcinogpns'-have
boen identified as tho primary problem chcmicals in bottomfish and shcllfish
from contanrinated bays.

With possiblc risks in mind, coun$ and state hcalth agcncics har/c issu€d
public advisories to limit connrmption of fshand shcllEsh from the Com-
menccment Beywatcrway& inncr Elliott Bry and the lowcr lluwamistr River,
Eagle Habor, inrcr Everett Harbor, Budd Inlet, and thc Mukiltco fishitg pi€r.
All of thcsc afc locatcd ncar industrial arcas of Rrget Sound. Thc human
hcdth risk from eadng PcB{ontaminatcd bottomfish ftom thc Commcncement
Bqrwateffsys or thc Eliott Bay/Duvamish Rircr q/stcm hasbccn cstimatcd to
bc fre to 30 timcs grcat€r thf,r thc corrcsponding risk of eating bottomfish
from Carr Inlct fhis dsk is based on tla as$mption that fish are eaten 8t
thc ratc of approximately 65 gramsper dayanery dryfor T0ycars

Duc to thc lcvels of contaminants that havc bccn found in sornc of thc biota
ofRrgct Sound, EPA is currenffy in thc proccss ofcstab[stting hcal0t risk
associatcd with eatirE scmee4 clams, and the rcsidcnt blackmouth salmon
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TABLE 2.5: PUGET SOIJI.{D SHELI,J.ISH BEDS WHERE TIARVESTING IS RBSIT,ICTED DT,E TO CONTAMINAMON,

Dato Leation

PROruBrIE#

A50s Dlrcs Inlet, all
195& Sinclair Inlot
1950s Oatlaad Bay/Hammcrslry, vioinlty of Slrclton
195& Budd Inlct
196G Libcrty Bay, ca6t
19E1 Pon Susan, 1/3 ddoflae, loar Sdllaguamish..
l9El Budclt Lagoon, ell"
19E1 Mintor BE', all..
19&i Pcnn Coro, northtr
19&t Jarrcll Covc'
19E3 Mayo Cove'
1983 Van Gclden Covq'
19t l Glcn Corrc.
19E5 Quilccne Bay, nonh
l9Eii Hcnder8on ldct, south U4"
East Shorc of Pugct Sound, Tecoma to Ednonds$.
Hartstlnc IsLnd, northrr.
Irort Tff,nscndr"
\Ilnslmr"'
Applotrco Cotro, Kingston.'.
Port Gamblc, north.r.
Ilort Gardnor"t
Bcllingham Bey'rt
Soquin Bay, ncar marioa...

CONDMONALLYAPPROVED4

196(b
196&
1960s
19dh
t%2
1963
19E5
r9&i

Oalland Bay, Hammcrslcy, nortt
Squffi Island, nortb of statG part
Fort Su8sn, srst
Flluoc Harbor
Eld Inlet, south*'
Pcnn Covc, south
Flshcrman Harbor
Hcn&rson Inlct, south of ccntcl

Souro€: DSHS and Dcpartmcnt of Ecologr

Kttsrp
Ktrep
Mu
Thurston
Kitslp
Snohomistr
XltElp
XtErp
Ishd
Mrrm
Picrcc
Pbrcc
Plercc
Jcficrson
ThUIcte
Plorcr, Xing, $ro&omblr
[&sn
JcEcrson
Xlts p
Xitlap
fits.p
lhoholrh
Whatcm
Oellem

srd
st?
STP,milt
STP, Dc*hutcs Rivcr
marlna, tr Ep station
STP, dalry runotr
ndrPoint
Dmpdnt
sil?
boating
boadng
boldnt
E.rha, nonDolnt
nonpolDt
nonPolnt
STPs, indu!firl
$?
siIP
STP
STP
STP
STP, indultry, nonpoinr
STP, Eilh, nonpoiDt
boadng

lsutr

Ms
Mm
IdeDd
Plcrcc
Thurston
lCend
Jcficr:on
Thurscon

Causc

STP
boadng
STFS
boatint
mnpolnt
STP, mnpoint
bordng
Dcpoint

fDSHS oondders a[ watcrs olosod to thc conmcrciel hrrvGat of shcllfsh rmtil tbc Shnft*t S.nitdon Progran has survoyad
and classifrcd thcm. Oncc survoyed and classiflod, thcsc chsslicrtlonr mry ohmgo ar cordidons improvr G dctcrioratc. Thcrc arr
apprcimatcly 77 strcllfish arcas in Washlngton statc which DSI{li orn't ocrtify a vould &clinc rc4ants for ccrdfroadon duc o
contanination C.ommcrcial shellfstr harocting ir gcuoraff prohibltcd in dl .rca bsEd .dr.cent !o Errinrq sarrEr trrcatmant

an6, atrd othcr oudalls.

2OSHS dcfines Bgqgpl@ tlos,ing arcas as folto{E: a groldnt rr€a b olasdncd probibltcd if thcrs is no curront sanitsry
suNcy or if thc sanihry surucy or othcr Eonitcing progam &t8 lndlceta thrt fccd Eatcrlal, prthogpnb nicrmganhs, poisonous
or dclctcrious substanccs, marinc biotuins, or rrdlmuclidcs mry rcrh thc rrca in crcasslvE omoentrrtbna Thc taking of shcllfslt
for any human food purpccs ftm such rrcs ls prohibltod.

3s"rrag, t o"frr"n, plan .

4OS[S OcEnc,s ggBtudgndEjEplg&d groring arca s follcra growlng arcas thet rrc anbjcct to intcrmlEcnt Elcmblolodcal
pollution arc classified as conditionally approved. Thir Ation is volurtery .nd ls rsd q,ton ltc dltt biuty of an sr?r fa hen oEtlDg
shcllEsh for dlrcct markoting is afreotcd by a prodictablc pdludm arcnr Tho pdlutlm ovcnt Ery bc F€dcetcd upon thc
attelnment of an cstablishod performancc $anderd by f,ratcrlrtor tscahcnc hoilitbs dischargirry cf,uont, dircctly or indircctly, lnto
thc area. In oth€r cascs, tho sanitary quality of an arca mey bc aftctld by scasal popuhdon, nmpoint sourcc pollution, or
sporadic usc of a dmk or harbor facllity.

,Thcsc arc arcas wherc ccnifrcation has bccn rEqucstrd but vntcr qualty mmitorhS dau rcquhcd dcnid of tho NquGsL

..Thcsc sro thc gowint arcas listcd by thc Dcp.rtunt of Ecolo$/ in iE 19E{ l&!&blIgE9gEl!trttre as 'cl6cd/corrcotablo."
Thc dcpartmcnt nsy inclu& additional rrras in thh cat tory in l9&1.

...Thcsc atlas arc noa approvcd by DSIIS for dtclllish harvwt 8nd arE ScDcrdly locatcd ncar pcrsiBtcnt sowc.s of contaroination'
This li$ is not cshaustiw.
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Pugct Sound Basin

CONCLUSION This chaptcr har introduccd tho kcy characteristio of thc hrget Sound basin,
the kinds of contaminantr that arc releard to it, and their htcs" C€rtain
uses of thc land and watcrs of thc Puget Sound rcgion htroducc contanrinants
into the Sound ranging from discasc<arryLU organisms-known as pathogens-
to tqic chemicals, many of which do not ctrilt na$rally in thc ervlronnsnt.
Pathogcns contaminate shcllfish b€ds and pose hcalth risks. Etcvated lcvcls of
tqic chemicals are found in thc sea nrfacc microlayer, thc watcr column, and
scdiments in pats of thc Sound, cspccially in thc urban brys. Some of thcsc
contaminants arc hamfurg ttrc organisms that livc in Pugct Sound.
Understanding the contamination of thc Puget Sound basin dcpen&, in part, on
howwell we understand ttrc rcladonship betwecn this cshurinc ryatcm and the
us€s that srround it now or ma5r in the futurc. Thc bcttcr wo understand
this reladonship, tIrc morc lilcly it iE that vE can prevcnt fuhrrc lcttcls of
contamination as high as thocc now cdsdng in the urbm ba1,s of Pugpt Sound.
The following chaptcr disorsscs population growth and associatcd land uses
projectcd to ocou in thc Rrget Sound basin.
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Chapter 3:
Demographic Analysis

CI.JRRENT POPTJI,ATION
AI{D DISIBIBI.MON

GROWTH IRENDS AhID
DYNAMICS

Population gowth and its distribution can hane a marlad effect on the water
qldity of Pugct Sound. Thc atat€ lrgislaturc rerognized this frt when it
required the hrgct Sound plan to indudc "demogr4hic information and
asscssrncnt as it relatcs to fuhue watcr quality impacts on Puget Sound."

The 1985 population in thc Rrget Sound region was 2.9 million @urcar of the
Census estimates). fhis correponds to 65 perc€nt of the state's population in
only onc quartcr of thc state's land area Thc grcatet conccntrations of
people are fourd in King; Picrcc, and Snohomish counticE Metropolitao
areas-historically central cities and more recently both thc citieg and the
urbanizing suburbs-have acounted for thc majority of population. The spatial
distribution ofpopulation is shovm in Fieurc 3-1.

Since the growth ratc in the Rrget Sound region intcnsified in 19,10, population
has riscn at a rate of slightly less ttun one million peoplc errery 20 year*
Migratioru ome ttrc principal sourcc of population growth for thc rcgloq has
now been excceded by the birth rate.

Bctwecn 1970 and 1980 the population ofthe 12-countyPuget Sound region
increascd by nearly half a million..epronmately half of thc statcwidc gowth
(Figure 3-2). In the 1970s King, Snohomislu Piercc, Thrston, and Kitsap
countics grer by thc gcatcst amounB, addir8 110,00O ?4ffi0;73,0fi);47,fi)0;
and 45,0fi) resp€ctively. Jefferson, Mason, San Juan, and Skagit counties
experienccd thc least aholute growth+ach adding less than 13,fi)0 persons.

In contrast to absolute rlumbcrs, pcrc€ntagc increases wcrc partiorlarly large in
less populated countics B€tween 190 and 19E0 the population of San Juan
County more than doubled, ftom under 3,900 to morc than 7,8ffi. The next
fastest growing counties were Island County, with a 63 perccnt increase from
n,Wb 44,0(X), and Thurstoawith a 62 percent incrcasc from 77,fi)0 to
124,W.

Nattual amcnities such aB sccnery and recreadon hare becn important magn€ts

for thc gowth and derrelopmcnt of shoreline areas Together with risirU
income urd impro/€d transportation systems, they €nplain much of the gowth

3-1. Pugpt Sound Waoor Qu8llty Mrnagpmcnt Plan
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Domographio ArlaIFh

ofthe SanJuan$ Island County, southcrn Hood Canal, and othcr shorclirr
areas Growth in Tlnrston County in the 196& and 190s prirnarily reflectcd
tlrc cpansion of statc govcmmcnt
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POPULATION GROWTH IN WASHINGTON STATE
AND THE PUGET SOUND REGION, 1860.2M0

During tlrc 1970s unincorporatcd areas in thc 12 cormties of hrget Sound grw
faster than incorporated arcas Tlds revcrscd thc prcrrious pattern charactcr-
izcd by growth ofcitits ard loas ofpopulation or slow growth in rural arcas
Over twicc as marry pco,plc vcrc addcd to unincorporatcd arcas betwecn 19/0
and 1979 than to citics. Of thc lllhrgctSound countics, only Sksgit C.ounty
eryericmccd grcatcr gowth h incorporatcd than in unfurorporetcd areas With
the exccption of rclativcly high grwth in ninc citics (Bcllcrruc, Rcdmond,
Lynnwood, BellirUlun,Aubur& trGnt, Rcntou Edmondg and l-acey), thc
population of most incorporatcd areaa in thc rcgion rcmaincd stabla

Thc constnrction of bridgcE, frccways, and extcnsivc road systcms tkoughout
the region has grcafly cryantcd thc distancc pcoplc could commutc to work
As pcople commutcd to uftan jobs from sburban or rurd areas with largcr lot
size$ the arcragc population dausity in ubanized arcas dccreascd. The new
srburbs srpportcd thc bult of thc Ll million peoplc addcd to thc Rrgct Sound
region since 1960. In the saarc 5-ycar pcriod thc suburbs dso becamc thc
location of muclr of thc ncw ccrvftr industy cmploymcnt Shopping malls such
as Souttrccnter, Bellevuc Square, and thc Tacoma Mdl qpcarcd in prcriously
undeveloped arcas Thc east sidc of Lakc Washington was trandormed from an

arca of ryarscly dadoped vration homcs into a major bcdroom community,
and thc cntire Evcrctt-Scatflc-Thcoma corridor bccaap a metropolitan region.

$3, hgct thund w.&r Qudity M.Ilr&Ecnt Plan



Dcmographic Anal3nis

LI\I\D USE PATIERNS
AI\IDTREI\IDS

ECONOIVflC GROWIH
AI{D INDUSIRIAL
DEVEII)PMENT

Agricultural land uscs (cropland and pasturagc) oov€r from four to 25 pcrcent
of the main Puget Sound sub-basins. Approximately sh percent of thc basin
as a whole is in agriculturd us€. Throughout the Sound the a$eage derroted to
commercial farmlands has boelr declining" Tlrc most notable reductions hare
occurred in KtU; Thurston, Whatcom, SnohomistU and Pierce Counties.
However, thc numbcr of small norrcommercial farms, which are generally
betw€en one-half and fue acres in size, has been irrcreasirU for the last 20
years. Dcvelopment has been stimulatcd by road irnprwemcnts which allow one
or more hous€hold members to commutc to a job in urban area& Significant
concentrations arc found on the islands in thc oentral Sound, in the vicinity of
Marywille, Lake Stwens, and Momoc in Snohomish Couflty, on th€ Kitsap
Pcninsula in Thurston County, and on the plateaus abone the Snoqualmic
Green, Rryallup, and otlrr major riwrs on tlre east sidc of the Sound.

Forest land compriscs from 63 to 92 pcrccnt of each of the nfur Puget Sound
watersheds, totalliry ryprqimately rrrcn million mes. Although thc amount
of land managed for forcstry rcmains large, it has declined. It is estimatcd
that more than 200,00 acres of commercial forest land in Rrget Sound
countieswere co rcrtcd to othcr uscs durirry the 195G and 1960s,with40
perccnt to urban or industrid usc,20 percent to roads, and 20 perc€nt to
hrms and pasture.

Urban and suburban areas cover from onc to 24 pcrcent of the ninc Puget
Sound watcrsheds and ryproximately six p€rccnt of the land arca in tlrc ccntral
hrget Sound rcgion Best aailable cvidcnce indicates that intcruivc urban
land usc has approximatcly doubled sinc€ 1966, with thc urban land aea
increasing tom 337,000 to 651,0fi) acres

Gcneral land usc distribution in ttrc hrget Sound region is shown in
Figure 3-3.

During thc 1950s and 1960s an incrcasing number ofindustrieE located outside
thc central citics and major urban reas Ttrc Boeing Company, for cxample,
located most of its ncw fecilitic adjrent to Evcrett and in Kcnt and Auburn.
lvlany wholesaling and manufacturing 6rms sought to cryand onto larger tracts
of land than wcre arailable in older industrial area,s. Thousands of acres of
productivc frmlaod in thc Green, SammamislU and hryallup rivervalleyswere
conv€rtcd to industrial or housing usc*

Thc cconomic climate of thc area has been generally farorable since the
rcccssion of thc late 196G and early 19lft. Thc cconomic basc has @anded
and diversified. This has irrcluded the dwclopment of a larger service scctor,
eryanded forcign trade, and thc introduction and growth of busincss pecial-
izing in high tcchnology. Scnrice indusfry employment is now thc largest
single component in thc rcgional economyr accoruting for approximatcly one-
fourth of all jobs Much'of the darclopment in thc high technologl scctor has
occurred in south Snohomish County, Bcll€r/ue, flid Redmond.

The cryansion of port-related intcrnational commcrcc in recent decadcs appears
to be a long-term rathcr than a short-tenn change. It rcflects tlrc rapid

3-4. Pugct Sound W.tor Quality Mrn.gcEcnt Plm
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Domographic Anal5Tsis

THEFUTI,'RE

CITIESAND SI'BI'RBS

RT'RALIMPACTS

industrialization of countries on thc Pacific Rim and th€ir importance as

trading partners with ttrc United Stat6.

As new busincsscs have derelo@, naturd rEnurce industries have become les
significant portions of thc cmploymcnt pool. Acreage dwoted to agrioilture
throughout the rcgion has been in a stcady decline. Forcst industries have not
declined sigrificandn though tlrcy now rcprescnt a srnaller proportion of the
region's employmcnt

The next scveral dccades promir to be a period of relatively modcst grofih
for ttrc Puget Sound region. In absolutc numbcrs, howc,r/er, this will imply
greatcr wcrall population density and development. Forecasts suggcst that the
population will grow from a9 million in 1985 to bctwecn 3.7 and 3.9 million in
the year 20fi), an addition of Efi),0fi) to 1,fi)O0fl) rcsidcnts in 15 years This
rcpresGnts an rcragc anmral growth rate ofbetween 1.6 and 20 percent per
year. Employmcnt is projcted to eryand from 12 million in 1985 to 1.8

million inthc year 2000.

If futtue dcvclopment follorrc r€cont tr€nds, a numb€r of effects can be
cryccted:

With increasing urbanizatiorl thcre will bc an incrcasc in impervious surface
area throughout thc Sound and rclatcd cficcts on watcr f,ows and quality,

including higXrcr pcak runofi, hcryier loads of silt, and sheam crosion In
addition, watcr pollution, including toxic chemical contamination, has generally
incrpascd with incrcascs in land us€ dcnsity. This reflocts not only increascd
automobite usc but poltution associatcd with commcrcial and industrial activity.
Increasing urbanization will dso mem greater production of solid wastc and
scwagc sludgc that will reqtrire disposal.

A continuation ofpast land usc trendswill strain ttrc ability ofgovernment to
prwide marry basic scrviccs, irrludiqg thosc rclatcd to water qualiry. Studies
by King County, &tohomish County, and ttrc Pugct Sound Council of Govern-
ments indicatc that @cctcd future revenues will be inadequate to maintain
le\rels of scrvicc for such functions as surfac€ water manag€ment and handling
and disposal of solid wastc. TtE shift of population ryay from central cities
into less denrty populatcd arcas has a particuldy important €ffect on local
got emmcnts.

Thc continuation of low-demity residential devclopment will most likely imply
increasing problems from on-site sewage treatment (scptic) systems. Since
devclopment has for thc most part dready used the lands with thc fewest
naturd limitation& future developmcnt will have to be morc car€fully managed
if c,ver grcatcr problcms arc to be aroidcd. In att likclihood, more and more
arcas will bc considered "rrcar saturation" in terms of thc abiliry of soils to
accommodatc scptk systcms.

Small noncommercial farmswfll likewisc probablybe dweloped on landswhere
careful farm practices are partiortady needed. In the absence of more

:}{. Pugct Sound w!t!r Quslity Mrn.gomcnt Plan



Dcmographic Analyxis

INCREASED ATITOMOBrI.F- USE

HOUSEIIOU) HAZARDOUS
IryASTE

MI'MCIPALSEWAGE
IREATMENT

INDUSIRHL DISCHARGES

FUTT'RE USE OF MARJNB
WATERS

widespread use of bcst management practices (e.9, pasture managemcnt and
erosion control), small sfrcams are likety to carry increasing loads of pollut-
ants to the Sound.

If the present pattern of suburbanization continues, automobile travel will
likely increase, Grcatcr automobile usc in combination with increased impervi-
ous surfaoo ar€a suggests a geater potcntial for certain kinds of pollutants to
reach the Sound, furcluding nifrous oxides, PAHs from €xhausts, and a variety
of trace metals In ieccnt yearq tcchnological changcs and limitations on the
usc of leaded gasoline hare reduced thc airborne lead entering the Sound. It
is difficult to predict whether similar limitations will affect other pollutant
soufoes.

With increases in population and singlc family residenccg more houschold
hazardous waste can be @ccted from use of such products as paints, cleaners,
antifreezc, and fertilizers and pesticides used in landscpe rnaintcnance, This
could lead to a heightencd risk of watcr quality degradation

Regional population growthwill create the need for a rapid expansion ofwater
and sEw€r scrvjces. Reccnt four<ounty studies of ttrc Scatfle area indicate a
need to providc roughly 30 perccnt more water and sewer serviccs capacity in
thc next 2l years to accommodatc population growth- Non-sewered ar€as are
also expccted to increasc in population density but at lcrrels below which
sewering is economically feasible,

With an increase in population, a proportional increase can be @ected in
municipal sewage efruent How€v€r, actual pollutant loading will be dependent
on treatment technolog and managemcnt practices.

Pollution ftom new industries is very difEorlt to predict. Technological change
has played an important role in crcating and controlling pollution, as harre land
use policy and government regulations regarding disclrarge. Preliminary results
of a NOAA study indicate that a number of industries have reduced their
discharge of toxic chemicalc either as a result of technologl changes or
because of restrictions imposed by gwernmenl Notablc examples are the
reduction in discharges ofcopper, arscnig and lead from heary industries.
PCBr havc boen reducEd as a rcsult of a ban on their manufacture, and a
declinc in PAHs has been associated with the scritch ftom the usc of coal in
home heating

With a shift toward a more scrvicc- and trade-oriented *onomy, the total
amount of pollutantg of all varietix is likely to increase but at a slower rate
than would be expected if sigriflcant increases occurred in heavy industry,
agriculture, and other resource (e.g. forest produc6, mining) industries.

Washington Sea Grant pr€dicts that the number of rocreational boats will
increasc by approximately 45,0fi) by the year 2000. This forecast is bascd
upon €tp€ctations ofboth more people and greater disposable incorne per

&7. Pugct Sound water Qualtty MsnagcEcnt Plan



Demographic Analysis

capita trcrcasc in boating activitywill in turn increase the potential for
s€wagp dischargcs to thc Sound.

Increased maf,ine traffic, port calls, and volumcs of petroleum and toxic
materials are all likely to occur with incrcascs in population. The cxtent of
future pollution will be affected sigrif,canfly by improvements in vessel design
and spill conffol, cargo handlirg and spill response.

The Nary has proposed a ncw home port facility for construction in Everett.
This would mean added neal trafrc in the Sound. The proposal would
necessitatc erpansion of existing support facilities on Indian Island, Whidbey
Island, and Bremerton, with conscqucnt shorelin€ impacts.

3{. Pugct lhund Walrr Onllty Manatcmcnt Plan



Chapter 4:
Laws and Programs

INTRODUCTION

SOI.]RCES OFPOIIUIION

INDUSIRIAL DISCHARGES

Before onc can meaningfully discuss altemative approaches to enlmncing water
quality protection for hrget Sound, it is necessary to understand our qrrrent
efforts to prwide protection- Those efforts arc most formally embodied in
lac/s and governmentd programs which aff€ct wat€r quality. Thc l-egislature
recognized that understanding water quality lacB and proglams was important
in designing a strateg/ for protection, and required that this plan include an

identification and analysis of thosc laws and programs (See RCW 90.70.060.)

Understanding the legal and institutional context for Puget Sound water quality
protection requires (1) identifying lavr and progams that are "on the books"
and any pollution sources that are not addresscd by thosc programs; and (2)
evaluating the effectiveness of those Imn and programs that do exist.

A variety of programs conducted by various levels of government affect watcr
quality. In addition to regulatory laws, there are nonbinding policies or
guidelineq technical assistanc€ program& policies and practices for publicly
owned land, monitoring and rcscarch programs, fnancial grants and loans, and
public education progfams. All levels of government--federal, tribal, state, and
Iocal-arc involvcd in administcring these programs local govemment includes
not merely cities and counties but also ryecial purposc districts and go\rcrn-
ments such as sewer distrkts, conserrration districts, and Mctro. In short, a
bewildering number of laws and programs implemented by an arrry of govern-
mental units has evolvcd at lcast partiaty in reryonse to the divcrsity of
pollution sourccs. Table 4-1 zummarizes just the major ptogtams regulating
water quality in ttrc Puget Sound region.

Industrid and municipal discharges and other point sources are generally
regulated by the federal CXean Water Act (CWA), 33 USC 1251. This act sets

out a federal regulatory program to be administered by the Environmental
Protection Agenc!, (EPA) (with serreral ottrcr agencies hatring lesscr roles) that
may then bc delegated to gtat€s that have developed equival€nt or more
stringent programs Wastrington, which had an cxisting water pollution
regulatory program whcn the C:WA bccame law, was one of tlrc first states to

4-1. Pugst Sound Watcr Quality Mane&mcDt Plan



Iaws and hogams

TABLE 4.t SUMMARY OF MAIOR LAWS AIIECTING WAIER QUALITY IN PUGET SOUND

SOURCE:

Point - Nonnolnt

(1) Industrial Disoharge;

(2) Municipal Dischargc

(3) Industrial
Prctrcafinont

(4) Combined Sewer

Ovcrflors:

(5) Co aEinatcd
ScdiDcnts & Dr€ddnt

(O oil spius

(7) Marinm and

Rccrcational Boating:

(8) Forcst Practioos

(9) Stormwater Runofr:

(10) Houschold Hazardolr
Wastc:

(11) On-Sito Scwagc Disposal

(Soptic) $rams:

(12) Aglcultural
Practiccs:

REGTJI,ATION:

Federal

c.rvA (30r(c))

CwA (301(c);

cwA(301(bxlxB))

cwA(30a
(Fcdcrsl Protrcat-
mcot hogr.D and
Rcgutations)

cwA(301(c)

cwA(()4)
CC6p6FrDit')

cwAcERcIA
(Fcdcrd Rcgional
C.ontingcrry Plan)

cWA(312) (cors
Guard MSD I or III
d6rlccs)

[Bcst managomcEt

Facdccs in ForGst

Scrvicc contrac6l

tcw^(301)l

NPDES pcroit rcquircd
for largo faros

Stste

NPDES pcrmit qMrn
(Dclqa&d to &oh8r)

NPDES pcrmit syst€m

SGcoDdary ft€rGcnt
(Dclcgatcd io EcoloEr)

Dcl€gatcd to Ecolory

NPDESFrBitsys&n
RC"IV90.4Er4AlS

(CSO plamduc l/ffi)

WAC 332-3G166 @NR opcn uratcr

rtlspGal Fnrir); wAc 173-3{)r

(Ecologr dispcd stendards)

RC1V q).t18; Rcw 70.105

(Ecoher Continscncy PLn)

Rcllr 76.(B (Wa ForGst

hscticcs Act pllls ForG$

hacticc Board rcgulations)

INPDES poruit rGquircd for
stormwet r runofr by 19E9I

RC\t il.105 (Hazardous

Wasc Mamtcmcnt Act)

RCW (l.z); YrrAC 2l&96 (nlnimum
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a

reccirre this delegation. Under this delegation the Washington Departm€nt of
Ecology (Ecology) regulates and administers is own program with oversight
from EPA to assure compliance with federal program requirements,

The Clean Water Act set as a national water quality goal the total elimination
of pollution discharges by 1985, with an interim goal of naking all tlre nation's
waters "fistrablc and swimmable" by 1983. While both of these goals have
proved idcalistic, the theme of a steady reduction of pollutants continucs
throughout the rct and its implementation. For point sources this rcduction is
to be accomplistrcd through the National Pollutant Discharge Elimination

$ntem (NPDES). Under this system cach industrial and municipal dischargen
which dischargcs directly into surface waters must obtain a permit which
contains numerical emuent limits for their discharge. Indirect dischargers
(those discharging into semagc E/stems or underground waters) are not
required to obtain NPDES pcrmits Instead thsy are required to obtain a state
disctmrge pcrmit pursuant to Washingtort's Water Pollution Control Act, RCW
90.48. Regulation of groundwater is generally regulatcd under the Ground
Watcrs Protection Act, RCW 90.44. In addition, commercial and industrial
disclrargers are required by Washington's Pollution Disclosurc Act, RCW 90.5e
to report annually to Ecolog a list of materials used in processing and th€
amount of srast€s discharged into thc water, air, or any scwer $'stem.

Discharge limits contain€d in NPDES pcrmits are determined by thc 4plication
of two scb of standards: watcr quality standards and tectmologrbascd
standards Under the Oean lVatcr Act all of the nation's waters were to be
evaluated and aEsign€d classcs based on th€ir intendcd uscs (srch as drinking
water, shellfsh harvesting or swimrning). In Washinglon these classes are: AA
(Extraordinary), A (Bcellent), B (Good), and C (Fair). Numerical watet qultty
standardc were thcn set for limiting contaminant le{rels 6 n€c€ssary to
pr€s€rve or achiar€ th€ designated uscs fer cach clas& Washington law
prohibits ttrc degradation of a body of water below its designated usc. Ttr
Washington Dcpartmcnt of Ecolog is required to rewaluatc its water quality
standards and classes wery three years and submit the new results to EPA.
Ecologr is anrrently prcparing such an evaluation for srbmission in September
1987.

While watcr quality standards focus on thc intended quality of the recciving
waters, another set of standards, techrclog-based standtrds, focus on the
economic and technological ability of the dirharger to reduce its effluent
EFA hasbeen setting numerical technologr-based standards on an industry-by-
industry basis At this time EFA has set numerical technology-bascd efluent
guidelines for 52 industrid categories and for municipal sewage treatment
plants.

As part of the pollution elimination thcme of the CXean Water Act, the lorel
of trcatmcnt t€chnolog required is pcriodically tightened. The C\ilA sets

forth technolory lerrels with deadlincs both for EFA to establish mrmerical
values and for industry to comply with these limits. EPA has had considerable
diffculty neeting tlrcsc rcquirements and has not set th€ newest limits for
most industries.
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Every industry for which tedrnolory-based standards hav€ beefl sct must meet
these limits. If water quality standards and technolog-bascd standards differ,
the most rcshictive standard must be met. For industries for which
technology-based standards havc not been established, the permit writer (an
Ecology or EPA stafiperson) s€ts efluent limib usirU Best Engineering
Judgment (also callcd Best Profcssional Judgment) and the watcr quality
standards.

The permits dso includc awide range of r€quiremGnts for rccord lacpurs
waste handling and housekocping; and rcporting Permit holders must monitor
their dischargcs and scnd thc rcsults to the D€partmcnt ofEcolog in the
form of Discharge Monitoring R€ports (DMRs), which arc generally submitted
montlrly. All permit conditions and rcquircments are legally binding and
violation of arry of thcsc opcns the permit holder to civil or criminal liability.
Penalties are equdly applicablc to both municipal and industrial dischargers

The NPDES permit Erstem is a well-conccived and potcntially cftctive
regulatory structurc for controllirg point sourccs of pollution In its applica-
tion in Puget Sound, howa/er, wcakrcsscs are found in all phases of this
rcgulatory program. Thcre is no syst€matic program to dete.ct unpcrmittcd
dischargcs Discharg;e p€rmits typirdty includc limib on only a fem contami-
nants, generally thc corventional pollutants rather than the toxic pollutants.
EPA effiucnt standards do not cover all industries, rcquiring Ecologr staff to
rely upon Best Profcssional Judgment in developing limits for many pcrmits
State ambient watcr $ality standads inc,lude ryeciEc standards for only sh
parameters--dl conventional pollutants-d€ryit€ the cxistcrrce of EPA guidelines
for otkr pollutants. Prescnt stendafds do not include any criteria for
scdiment quality anon though contaminatcd sediments are a major concern in
Pugct Sound. Rcncwcd pcrmits hane sometimes included l€ss stringgnt cffiucnt
limits than th€ @ircd permits" TWenty-fo. ur pcrcent of mqjor permits and 53
perccnt of minor permits are cxpircd, in effect circumventing the revicw and
upgrade that is intended by the ftrc-year tcrm of thc pcrmit (limits in expired
permits remain applicab$.

Enforccment of thc NPDES pcrmit requirements is also wealc Despite the
development of Frolog/s morc stringent enforcemcnt policy in February 1985,
41 pcrccnt of major disclurgers stateryidc vere in significant noncompliance at
some time during the last six months of 1985. (EPA defines sigrriftant
noncompliance to bc instances of dischargcs that are 140 percent or more of
disclurge limits for comentiond pollutants and 120 pcrcent or more for
toxicants.) Many of ttrese noncomplying dischargers were not subject to
administrative orders or civil penalties. Municipal and industrial dischargers
ar€ not trcatcd consistently. Gencralln only industrid dischargers hatre been
issued pcnalties Erolory gBnerally schedules inspections in advancg raising
questions about the validity of ttrc insp€ctions. There is very littlc independ-
€nt verification by Ecology or EPA of sclf-monitoring reports.

Ecology has insutEcieat rcsourccs to effectively implem€nt thc NPDES permit
system. The agcnc/s 19&5 workload analysis shows that it has resour@s to
carry out only 24 p€rccnt ofneeded water quality enforcement activities.
Ecology recenfly adopted a pcrmit foc schcdule to recover th€ initial admini-
strative expensc of issfng statc and federal waste discharge pcrmib, btrt
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MUNTCIPAL DISCIIARGES

PRETREATMENI

these revenues go to tho statc's general fund, not necesarily to Ecology.
Moreover, these adminishative fees reflect only a small portion of the costs of
the already underfunded watcr qudity program.

Approximately two-thirds of the population of Rrget Sound dispose of waste-
watcr into municipal swer systcms The 192 Clean Water Act required all
municipal s€wage plants to install secondary treatmcnt by July 1, 1977. With
this requirement, the act also establishcd a fuderal grant and loan program to
assist statcs in paying for thesc new facilities Thc OilA allowed for grants
of up to 75 percent of project co6t$ The 1977 amendmcnts made arailable an
additional ten perccnt for innovative or altcrnative technologics. To make use

of arailable federal grants and assist localities in tlrcir treafinent plant
projectq state voters approvcd R€ferendum 17 in 196E for S25 milliorL Refer-
endum 26 in 1972 for 3187 million, and Referendum 39 in 1980 for $308 million
in plant constnrction bonds. However, the federal government in Ore 1970s
indicated that fedcral funding for sccondary treatm€nt in coastal areas was not
the highest priority. This occurr€d partially in reryonse to the reguest of thc
coastal statcs, including lVashingtoru that waiver provisions be added to the
Clean Water Act. In 1980 Congress, in a budget-cutting movc, rcduc€d th€
federal stmre of gruth to 55 perccnt.

Despite the largc amounts of funding potentialty arrailable, thc amount of
funding still rceded by local cntities was very largp, and marry localities found
it politically and financially difficnlt to rair the ncccssarytunding. Many
coastal municipalitics sought to arroid the required sccondary plant constnrction
by applying for rcncsrabl€ five-yeu waivers wder C:WA 301(h) added in the
1977 amcndmcnts. Thirty-two Rrgct Sound muni:ipalities souglrt 301(h)
waivers One waiver was granted. Thcn Ecologl, fottowing an Attorney
Gencral opinion, dctermined that state law did not pcrmit the fcderal waiver
and denied subsequ€,nt ryplications. For this and otlrcr r€asom,27 Puget
Sound teatment plants do notyet hat/c sccondary teatment, although most
are on compliance sclrcdulcs F\rnding and construction of the new plantg
however, remain significant hurdles to bc overcomc.

Because ofwidespread failurc to meet th€ deadlines for secondary treatmcnt,
Congrcss in 1981 amended the Oean Watcr Act to allow casc-by<ase €xtension
for secondary installation until July 1, 1988. Somc Puget Sound treatment
plants will not be able to meet this dcadlinc.

Gommcrcial and indushial discharges into sewer systems do not require an

NPDES permit. These discharges are regulated by statc dischargc permits
issued under RC:!V 90,18 and by a federal prctreatmcnt program established
undcr Scction 307 of the Oean Water AcL Thc prctreatmcnt program is
diffcrcnt from most Oean Water Act programs: while thc program and permit
issuing powers can bc delcgatcd to thc states (Washington reccived pproval of
its application on Septembcr 3Q 1986), the delegation can go beyond the state
lwel with major regulatory and enforcement furctions passing to the operating
municipalities.
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COMBINED SEWER
OVERFLoWS

Under the pretrcafinent program EPA has 6€t cfluent standards for industrial
categories in much the same way as technologt-bascd effluent guidelines are
set under the NPDBS prograrn Tlrcse are called catcgorkal stonfurds. Litstcd
industries must complywith the numerical effluent limits in th€se standards,
but as in thc MDES program tlrcs€ limiB are minimum standards. In thc
NPDES progam more string€nt limits may bc required based on the water
quality standards of the receiving water. In the pretreahnent program more
stringent limits are based on thc efrects of the €Eucnt at thc treatment
plant. The Clean Water Act prohibits the discharge into sewcr systems of
poltutans tlat will "pass through" or "interfere" with the operation of the
treatment plant. Limih bascd on thcsc dcfnitions are calledprohihttive
standads. Where therc are no categorical standardg prohibitive standards
sewe as ttrc basis for state discharge permit Iimits Also, Iimits may be sct in
the municipal NPDES permit to address pollutanB that may pass througlL
glving the plant op€rator a Er€tcr inccntive to police these standards.

Because the tr€atm€nt plant operators can best detect pass-ttuough and
interference problems and have a strong intcrcst in controlling them, the
pretrcatment program can bc delegated to thc scwer ffisdiction. flelegation
irrcludes regulating industrial dischargcrs, scttirg discharge limits for industrial
us€rs, and initid enforccment rcsponsibility. Sewer jurisdictionswithplants
that receirre pass-through or interfering pollutants and that also proaess more
than fve million gallons per day must derrelop pretreatment plans and apply
for delegation-unless thc state has chosen to asnrme all local responsibilitie*
Jurisdictions with smaller plants mry also bc required by Ecology to apply for
delegation. Jurisdictions with smaller plants not required to scek delegation
may still apply for it if tlrcy so desire.

To receive delegation a municipality must demonstratc to Ecolog/ that it has
the necessary power and ordinanccs to'pursue the program aims and that its
plan adeguately assurcs compliancc. Aggressive pretreatm€nt programs have
been establislred by two of thc major sewage treatment op€rators on thc
Sound, Metro and Tacoma

Violations of prctrcatmcnt progrnm requirements by industrial dischargers or by
the managing munlipali$ are punislmble by the same civil and criminal
pcnalties asundcr thc NPDES program.

Thc cffectirrcness of the industrial prctrcatmcnt program is limited b,y several
factors First, thc pretrcatmcnt emphasis has kn more on prevcnting
problems at ttrc sswage treatment plant itsclf rather than on ultimate watcr
guality. Sccond, EPA's categorical standards for prctreatment primarily
regulate tqic metals, with few controls on orguic toxicants Third, these
standards do not extend to many industries, and thc standards that do erist
are difficult to administer. Fourtlu both Ecologr and EPA arc ahort of stafr
and funds to adequately administcr and enforce the pretreatrn€nt program.

Section Z)1 of the CXean Water Act, 33 USC 1281, which authorized granb for
bcst practicable waste treatm€nt t€chilolog/, is applicable to combined sewer
orerflmr (CSO$. CSOs, howcvcr, reccived low priority in EPA grant pro-
grams. In Deccmbcr 1981 the Clean Water Actwas amcndcd to provide a

special grant fund for thc reduction and elimination of CSOs which discharge
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CONIAMIT.IAIED SEDIMENTS
ANDDREI}GING

into marirrc brys and €stuarics. Despite th€ difficulty of obtaining fedcral
grants, a numbcr of locsl jurisdictions on the Sound-including Anacortes,
Bellingham, Bremcrton, Everett, Otympia, Port Angeles, and Mctro.-h{vc
engaged in signiEcant constnrction programs to reducc thc number of CSOs in
thcir sewer sjrtems.

Regulation of CSOs at thc state lerrel bcgan in 1985 with the passage of an
amendm€nt to thc Water Pollution Control Act RC'W 90.48.48(F90 requires
local governnrents to dw€lop plans afld compliancc sclredules for thc gr€atest

reasonablc reduction of CSOs to bc achicrcd at thc earti€st possibl€ date.
Plans and compliance schcdulca ar€ to be complctcd and submitted to Ecolost
by January 1, 198E. "Greatest reasonable reduction," howgver, remains an
undefined term. Ecolog/s Dccember 1986 draft, if adopted, would define
greatest reasonable reduction to m€an on€ overflow €vent on a\r€rage per y€ar,

Before thc 1985 amendment to state law, the Washington Departments of
Fishcries and Game already had some rcgulatory authority ot/cr tlrc siting of
CSO disclurges through the Hydraulic Permits AcL In addition, DSIIS
ryrovcs all scwage, water, and drainage ptans How6rer, most CSOs w€rc
built before passagc ofthese regulations

Based on the bcst information arailable, therc arc rrcarly 2fi) known CSOq
owned by ten different municipalitics, that discharge to hrget Sound. Few
municipalities harrc studied thcir CSOs and th€ impact of th€m on water and
scdiment quality. Realization has been growing that stormwatcr runoffmay bc
as much a problem for tlrc water guality of Puget Sound as is scwage. Thus,
simple scparation of storm and sanitary sewcrs mry no longer bc thc solution

Disposal of ary dredged material in Puget Sound is subjcct to rcgulation under
the fedcral Oean Wat€r Act, the Washington Water Pollution Contol Act, and
othcr local, state, and federal programs The major fcderal regulation dredging
and disposal ofcontaudnatcd sedimcnts is containcd in Scction 404 of thc
Oean Watcr Act, 33 USC 1344. Ttte lm reguires afederal pcrmit for the
discharge of dredged or fill material into narrigable watcrs. This permit ("the
C-orps permif') is administcrcd by the Army Corps of Engineers. The Corps
pcrmit also incorporates thc rcquircmcnt of tlre Rivers and Harbors Act of
1899 to obtain a pcrmit for "constnrction of structures or thc €rcar/adon or
filling or other alteration or modification ofthe b€d or channel of the
navigablc waters of the US."

In conjurrction with thc Corps of Engineera, EPA has dey€lopcd guidelines for
thc speciEcation of disposal sites for dredgcd and 6ll material. No discharge
of dredged material is permittcd unlcss the guidelines arc met. If thc guide-
linca arc met, the Corps of Enginees oan approv€ disposd of dredged material
at a spocific site. The administrator of EFA has ultimate veto authority over
a Corps of Erginecrs decision to permit diWosal at a speciEc site.

The Corps circulates a public notice dcscribing thc proposcd disposal. Tte
public noticc goes to statc and fedcral resouroe agencieq the affectcd local
governmentg tribcq interestcd indMduals, and organized environmental groups
The list of resourcc aSerrcies includes EFA, U.S. Fish and Wildlift Service,
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OILSPILI,S,

Nationd Marinc Fishcries Scrvice, and the Washington D€partments of E@loSI,
Natural Resourceg Eishcries, and Game. Thesc agcncies rwiew and comment
on the proposed disposal, and some may use the Corps public notice to trigger
their own permit or revicm programs Gerrcrally, ttrc Corps does not issuc a
permit if any required stete or local aprproval is dcnicd. This can include
4proval Uy DNR for thc disposal site, by Ecolory through a water quality
certification, by Fishcries and Gamc through a hydraulics proj€ct approval, and
by ttrc aftected local gorcrnment through a stroreline dcrrelopmcnt pcrmit.

Disposal of dredgcd material in thc water or on the stroreline itself is also
regulated by local permits undcr shoreline master programs developed under the
Shoreline Management Act (RCW 9058). Upland disposal is regulated under
the fcderd Resource Conscrvation and Recovery Act (RCRA; a2 USC 6901),
delegatcd to Ecologt by EPA, and undcr the Washington Solid Waste Manage-
ment Rccovery and Rccycling Act (RCW 79.95). Planning for solid waste
disposal under ROll79.95 is delcgated to local government hcalth dcpartments.

Recentln the Corps of Engineers, DNR" Ecolog/, and EFA harre undertaken a

major study dcsigrcd to develop criteria for and select open wat€r unconfined
disposal sites in the Sound. This projel the hrgct Sound Dredgcd Drsposal
Analysis (PSDDA), is directty 4plicable to th€ contaminated scdiment problem.
In particular, the analysis of alternatives to unconfined open water disposal
will prwide ncccsssry technical information on methods for confned disposal
of dredged materid. The t€chnical studies for thc first phar of this two-
phase study were completcd in U86, and a draft environmental impact state-
ment for the frst phasc will be released in carly 19E7.

For open watcr disposal a functioning "Corps permit" proccss cxist* The gap
in the area of contaminatcd sedimcnts and dredging is thc lack of basic
standards for deciding what levcls of scdiin€nt contamination are acceptable.
Tlrcre is also a gq in thc availability ofupland sites for thc disposal of
material which cannot be disposed of in water.

As unauthorized discharges to public wat€rs, oil spills in hrget Sound arc
violations of thc federal Oean Watcr Act, Section 301(a) (33 USC lilll(a)), the
Washington Water Pollution Control Act, RC:W 90.48, and thc Hazardous Waste
Manag@Ent Act, RCIV 70.105, hrstant to thoec laws and thc fedcral
Comprchcnsivc Environmcntal Rcsponse, Compcnsation, and Liability Act
(CERCIA also known as thc "Supertund" taw),42 USC 9601, thc party causing
the pfll is responsible for clcaning it up and paying thc cocts of doi4g so;
limited public funds are available for clcanup if the responsible party is
unknown. Thc party is also required to compcnsatc tlre public (i.e" thc state
of Washington) for daomge to natural resources, such as fish and strcllfish"

Inrc nrblrct of oil spills in this plan is limited to an analysis of federal
and statc rcqonsc to oil *ills in marine watcrq as distinguishcd from analysis
of oil spill prcvention or oil ryills originating on land. Tlrc analysis is also

limitcd in that it focuses on the r€ryoilie to a ryecifc oil ryill-thc grounding
of. the,*xo Anchuage in Port Angeles in Dcccmber 1985. Th6 follos,irg
instihltional disctssion is accordiryly limitcd.
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MARINASAT.ID
RECREAIIONAL BOATING

Finally, the party is subjcct to the imposition of criminal or civil pcnalties
(e.g., fines) as punishmcnt for violation of the law.

The cleanup efrort by the responsiblc party is conducted pursuant to "con-
tingency plans" which are pre,pared by fcdcral and state agencies Thc
national, regional, and state contingency plans are complementary programs
that identify what is to be done by whom in the event of a spill. The U.S.
Coast Guard is the lead agency responsiblc for oil spill respolsc in Pugct
Sound, with stat€ and local govcmmcnts p€rforming a secondary rolc, In
practic€, two areas ofconfusion arc th€ us€ ofvoluntecrs and the role of
locat gorcmment in ryill responsc.

Sewage dischargcs &om boats and ships are regulatcd by Section 312 of the
fedcral Oean Vy'ater Act,33 USC 822, All commercial and rccreational boats
in Puget Sound with an installed toilet must have an apprw€d "Marine
Sanitation Dorice' (MSD) on board. Federd regulations promulgated by EFA
have establish€d three types of MSDs: TYpc I and Tlpc II MSDs aro treatment
dwices and llpc III devir:cs are nodischarge derriccs (holding tanks). Boats
under 65 fcct in length can install either holding tanks (Ilpe III deviccs) or a
Tlpe I devicc. Boats 65 fe€t and over must install either a Tlpe tr or Tlpe
MMSD.

Thc Coast Guard is responsible for enforcing tlrcsc regulations Enforccment of
compliance by recreational boats, hwever, is on a spot chcck basis looking
only to sc€ if thc lvlSD is installed. Enforcement of their actual use would be
difficult and has gerrcralty not bcen attemptcd. In additiorl neithcr the Clean
Water Act nor federal regulation reErires the installation of pumpout facilitics
at marinas" Discharge of ras, scwage is thcrcforc a common occurenoe.

Marina siting is regulatcd !y local got/crnment though ttrc Shoreline Manage-
ment Act (RCW 90.58) permit proccss In additioq arry dweloper planning to
coBtruct or €rpand amarina must sccrrre a C-orps of Engineerspermit and a
state lrydraulics permit issncd by ttrc Departments of Fishcries and Game.
Only new marinas arc requir€d to hat/e pumpout facilities. Either the Corps
permit or thc lrydraulics permit rnay be denied in order to protect the strcllfish
resource. Some local government jurisdictions have attempted to exercise
contol over pollution from cxisting marinas by prohibiting livcaboards. Siting
a marina in the proximity of a commercid shellfish are4 howorer, often leads
to prohibition of commercial shellfish hanrest by DSHS because of the potential
for contamination.

The issue of marinas and rccrcational boating is one wherc a regulatory
struchr€ has b€en put in place but does not worlc. To encourage the use of
pumpout stations they must be both convenient and relatircly irupensive. At
prernt they are neitlrcr. Ncither thc Coast Guard nor EPA has attcmpted a
boatcr education program aimed at getting boaterr to use MSDs or pumpout
facilities wherc the,y erist. In fact, EPA has announced that pollution from
boats is not of national significarrce, thereby pcrpchrating the belief of boaters
that their dischargps are not crcating problcms Discharges ftom rccreational
boats do cause localized problcms in htget Sound, but thcre arc no €risting
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FOREST PR,ACTICES

rcgulations that att€mpt to curtail olernight mooragp or other boating uses in
sensitivc arcas.

Forest practicca which arc conducted in national for€sts ar€ managcd by the
US. Forcst Scrvkc undcr thc Nationd Forest Manag€m€nt Act, 16 USC 1601-
1614. Timbcr harvestcrs and othr conEactorc arc rcquircd to abide by the
Forest Scrvice's "bcst managgmmt prrticcs" as a condition of th€ contract
bctween the operator and agcncy. Ttre promutgation ofbcst management
practiccs is thc product of nonpoint watcr qudity planning which is prescribed

R Socdon 208 of tlrc fedcral Oean \lratcr Act 33 USC 1251.

Forcst practices which are conductcd on state or privately owncd land are
regulatcd primarily by Washington's Forest Practices Act RCW 76.09. This law
and Washington's WaterPollution Contol Act (RC'W 90.48) constitutc an
integratcd rcgulatory schcmc whiclr cprcsly idcntifies water quality protcction
as onc of tlrc goals to be rhieved by forcst practftrc regrrlations (Sce RC:W
76.09.010, RCW 76.@.10, and RC'W 90.48.420.)

Gencral forest prrticc rcgulations (WAC Tide 222) and forest practicc watcr
quality regulations (WAC 1732(2) cstablish pcrformancc standards for activities
which mry degradc wat€r quality, srch as logging and road construction.
Pursuant to RCT, 76@.050 timber opcrators must submit notification or an
application to DNR bcdore cngaging in a forest practlrc and are requircd to
comply with forcst practic€ rcgulations. Thc statc forcst pr&tice laws are
administered primuilyby thc D€?aftmcnt of Natural Resources (DNR). The
statc Departmcnts of Ecologt, Fishcries, and Game, aswell aslocal govern.
mcnts, may pcrform monitoring; rcview, and advisory functions to DNR with
rcspect to vaious for6t pretic€s and pcrmit dccisions

Forest pracths havc thc potcntial for bcing afiectcd by E*tfuU rights of
Puga Sound Ldien tibcs. Thc tribcs claim a right to pr6,cnt dcgradation of
fish habitat, nrch as salmon spawning strlealg but thc extcnt towhich this
riSht will bc 4plied to forest practiccs rcmains to b€ determincd by litigation
or agreement bctwecn the tribes and federal and state govcrnments.

A gcneral lrck of information makes it difrcult to 6/aluatc the succcs of
thcsc forest practice progans in minimizing water quelity dcgradation. One
defciency in implemcntation is thc abscncc of adequate funding (at l€ast with
rcspcctto DNR and Ecolog) fur tull program implcmentation, particdarlyin
the cnforcemcnt arca. ThGrG is also agIccmcnt that whcn forest practirc
regulations are not followed, adversc water quality impacb can oocur. Uneven
county irrohement in forcst practioc pcrmit rodcw and thc potential for
imprt ftom ormulatiw eftcts arc two othcr possible limitations of tlresc
programs in prrtirc.

In Deccmber 19t6 participante in thc TimbcrfFistrAilildlifc Project reachcd an
agreemcnt afiecting commcrcial forcst land managemcnt throughout thc state.
Prthipants includc rcpresentatives from thc timber industry, c[vironmental
groups, Indian tribG, ard statc agcrrcies. Ttrc agrecnent which will bc
prescnted to thc Forcst Practis Board, hopes to lead to increascd protcction
for fish and wildlifc habitat, water ryality, and tribd culturat and ardreologi-
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cal sites while assurfuU a hcalff timbcr indusky. Continued, coopcrative
planning is at the octrter of thc agrccmcnt. Amor8 th6 kc,y clements ad-
dresscd by thc T/FAil agr€€ment are incrcascd protcction offis[ wildlifc, and
wat€r quality along steamsidc$ improvcd operating flcribility for forest land
managers bascd on site*pccific concerns, incrcascd ficld enforcemcnt of tlrc
Forest Practkrcs Act, ard a program to protect rqpurccs from thc risks
associated with abandoncd logging roads.

Althoughurban runoffhas traditiondlybccn considcred a nonpoint souroe, as

a result of a lawurit brought by the National Rcsourccs Dcfense Council
against EFA in 1976 urban runoff is now coming to be conridcred a point
source. Rrn rart to thc resdts of th€ lewsuit, rcviscd EFA rcgulations rcquire
dischargers of urban runofi to apply for an NPDES pcrmit W Docembcr 31,
1987.

In 19E3 Ecologl publishcd its 'Washington Statc Urban Stormwater Management
Plan" which constitutes thc urban stormwatcr manag€ment watcr quality plan
under Scction 208 of thc fedcrd Oean Watcr Act, 33 USC 128E. The plan
placed an emphasis on prcycntfuE rathcr th{r curiry ttrc cftcts of stormc/atcr
runoff. It also proposcd issring gqteral NPDES pcrmib to large urbanizcd
arealr rathcr than to WcciEc citkx or individual oufalls. Implemcntadon and
speciEc plaming of stormwatcr runofi rcmain with local govemmcnt, horcvcr.

Bellerrue, Poulsbo, Kent and King County all uscd their authority undcr stat€
lry to establistr stormwatcr utilities and chargc ratcs for stormwatcr scrvicc&
Ottpr local goverruncns, nrch as Snohomish C,ounty, howevcr,lrarc encoun-
tcrcd sigdftant public rcsistancc to thc establishment of yet another utility.

Local governments havc othcr lcgal toolg availabl€ to address the prcvcntion of
stormwat€r pollution. A common rnpthod for controlling incrcascd urban runoff
is a drainage ordinancc rcquirfutg ttt€ submission of a drainage plan with all
building pcrmit ryplitations. Thc purposc of thc drainagc plan is to assure
that tllc stormwatcr runofi&om thc dcrrclopmcnt is cquivalent to its prc-
darelorpmcnt drainage clur*teristica. Local gorcrnments can also conEol
gtormwater runoffW rwlewing sbdivision and platting applications and
rcquiring, natural drainage areas

Once channclcd into a sewage or storm drain systcm, or to a stream nettrorh
urban nrnofrbecomes a significant point sourcc of pollution It is likcly,
howcver, that thc same isslca of sEak permit standards and rcak enforcement
that wcrc discnsscd above in ttrc scctions on indusfrial and municipal dis-
chargeswill also apply to stormwater. Thc Oean Watcr Act amendmcnts
rccently vetoed by Prcsidcnt Rcagan would havc rcquircd ciths with popula-
tions orer 250,00 to obtain an MDESi pcmit for stormwatcr runofl It is
unclearwhcthcr heatmcnt of thc runofi cfruentwill be requircd. Treatment
tcchnolosr for stormwatcr is still in its infrncy, and municipdities fear that
the erycnsc of srch reguircmcnts mry rival secondaqr scflagc treatmcnt
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ON.STTE SETVAGE SYSIEM S

The handlirg and disposal ofhazardous household urbstances is rcgulated
primarily by the Hazardous Wastc Management Act, RCW 70.105. Under that
act local gwcmments (cities and countics) are rcguired to prepare a "local
trazardous waste plan" for approval W Ecology. But local plan preparation is
not required unlcso funding for that purpose is appropriated by thc Lcgislature
(RCW 70.105.270). Flrnding has nwer been 4propriatcd.

If a local plan is developed, it must include a system of managing houschold
hazardous suhanccs Thc plan must includc an asscs$ncnt of tlrc quantities,
t,?es, generators, and fates of ther substanccs. The plan must also include a
public involvement and education compon€nt.

Disposal of household hazardous wastes is exempted frorn various rcgulatory
programs which otlswisc address the environmental cfrocts of hazrrdous or
toxic wastes. For cxarrple, exenptions are provided in thc Federal Insecticide,
Ffrngicide, and Rodcnticidc Act, tlrc Resource Conscrvation and Recovery Act,
and the lYashington Statc Hazardous Waste Regulations.

Certain domestic practbes, such as disposing of uscd motor oil into a storm
drain or strcur, would violate other lauB, $rch es tlre statc or fcderal clean
wat€r acts. In practicc, however, enforcement against ttrcsc rtivities is not
practical.

Which laws, programs, and administative agerrics affect a particuliu on-site
scwagc (or "scptiC') systcrn depcnds on thc sizc of the systcrn. L,arge

"package" treatmcnt on-sitc qrstcms, gcncrating more than 145fi) gallons per
day, ce rcquircd to obtain pcrmits from and comply with regulations of thc
state D€partmcnt of Ecolot0r, (Scc RCW 90.48.110 and 1VAC 173-740.) Sl6tems
gencrating lcss than 145m gallons pcr dry but more than 35(X) gallons per
da1, regirc permiE ftom and conpliancc with rcgulations of thc statc Board of
Hcalth (WAC 2a&%). Ncw on-site sowagc systcms producing less than 3,5fi)
gallons pcr da5r must obtain pcrmits &om local govcrnmcnt hcalth agencies and
comply with local hcalth regulations These regulations can be no less
stringEnt ttrm thc minimun reguladons for such rystcms adoptcd by the state
Board of Health" The state Board of tlealth and local regrlatory arthority is
exercised pursuant to RCI[, 43.20. Laws regardhg drsposal of scptic tank
sludge ae discuss€d abovc.

Gerrcrally, ttrc prircbal thrcat to wat€r quality is perceived to be opcration of
the numcrous sm8ll, individual systcms, typkdly serving single-family resi-
derrces. State minimum gtandards for thcsc systcms ile designed principally to
prevent contamination of n[facc water, ground\ ater, and wells. The regula-
tions (WAC 2a&96) prescribe desigr and installation standards for scptic
rystems, addressirg critcria ruch as minimum lot size, the dcpth of drainfield
installation, soil type, and thc distamc of thc drainfield ftomwatcr srpply,
surfacc watcr, or public s€w€r systcm. Rcgulatory rcview occurs at the time
of installation of a nc,w syst€m and, for thme lots whth are located in
subdivisions, at thc timc ofsubdivision approval.

Howaner, most failing rystems wtrich degrade marine watcr quality wcre
installed prior to thc adoption of thcsc statc rcgulations in t974 nd are
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therefore gcnerally exempt from their ryplication. Flrrthermor€, thc historic
regulatory response to pollution uspected from failing systems has ben to
decerti$ shellfish beds or ctosc swimming beaches rather than to require
repair or abandonment of failed systems.

Anottrr institutional defichncy is a lack of adequate funds for state and local
health agencies. As a result, numerors regulatory functions, such as education
and enforcement, arc pcrformcd poorly or not at all.

In additioru existing rcgulations for sorall systems do not insure that scptic
systcms ar€ adequatcly maintained. Homeowners may pave over draffields or
fail to pump out scptk tank& The result is failure of thc septic syst€m and
potential water pollution.

Finalln efrectirc implementation of standards may also be compromised by the
substantial discrction excrcised by local health departmcnt stafi and public
officials

While local zoning (includhg shoreline master programs) may affcct th€
location of new commercial farms, zoning generally does not regulate agri-
oiltural practiccs NPDES permits for waste discharges are theoretically
requircd for a few major dairies, but dairieshave bccn effectircly cxempt from
the MDES permit process in practicc.

Although regulation of aSricultural prrtices is minimal, several programs €xist
which can afiect agrianlhrral prrtices in r€lation to water quali$. A number
of federal, state, and local agcncics prodde technical assistance to dairy
operators and farmers and assist implemcntation of "best management practices"
for their agrfrultural operations. Thcse practices include stnrctural actions,
such as construction of a manurc lagoog or procedures, such as storing
toxicants awry from surfacc waters.

The impchrs for dorelopment of bcst managcmeflt practices was S€ction 208 of
the federal Ctean Water Act 33 USC 1251, which reguired, among othcr thingg
watcr quality planning for nonpoint pollution sources Th€ stat€ adoptcd a
DairyWastc ManagemcntPtan in 1979 aspart of its Section 208 planning
proces& Local conrrvation districtc thc Cooperatirc Extension Scrvicc, and
thc fcderal Soil Conscrvation Scrdce arc principal agcncies which provide
technical assistancc and promote the use of best managemcnt practice&

Compliance with best management practice and participation in programs is
voluntary, and thc reach of tlrse programs is limited (as it is with regulatory
programs) Uy inadequatc fundin& Onc immcdiatc consequencc is a general lack
of information regarding thc nature and scop€ of wat€r quality problems
rcsulting ftom agricultural practices in Puget Sound.

Pesticide usc is regulatcd by the Wadrington Pesticidc Control AcL RCW 1558,
the Washington Pesticidc Application Ac( RCIIr 17.21, and the federal Insecti-
cide, Fungicide, and Rodenticidc Act (FIFRA),7 USC tl6, These laws prohibit
or restrict the use and application of ccrtain pesticides, mainly by requiring
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that ttrcy be used consistcnt with tlre manufacturer's label instructions, but
they do not nGccssarily prsvcnt advcrsc watcr qudity impacts.

Tlvo other laws act to control water guality degadation carurcd by agricultural
practiccs Tlrc fcdcral Food Sccurig Act (1985 Farm Bill) is a signiEcant
federal cnactmqnt that ban fcdcral assistance to famers who substantially
alter or drain wctlands Washington law (RCItr 36.70, RCW 35.63) requires
county comprclrcnsive plans to providc guidclincs for reduction of pollutants
atroctfulg Puget Sorurd which comc ftom stormwatcr runofi and drainage,
including thosc which originates in agricultural areas

In addition to laws and lnograms that pertain to thc control of sources of
water pollution (scc dirussion abo\r€), thcrc are also laws and programs
associated with two other goals of thc Pugst Sound Watcr Quality Act--
protection ofveflands and habitats and protection of shcllfsh beds (see RCW
e0.70.070(11).

Wctlands arc a valuablc rcsource for a rnrmbcr of rcasons, and disorssion of
wetland laws and prograns depends upon which partiailar value or function is
being considered. Thc institutional discussion ofwefland laws and programs
pres€:nted hc,r€ is confined to thc wildlife habitat and watcr quality functions
ofwctlandg

Approximately a dozcn federal and statc lavn relatc directly or indirccfly to
rcgulation or managenent of wetlands and hebitats. Section 4(X of the federal
Ctean Water Act,33 USC 1144, and the state Shorelinc Managpment Act are
perhaps thc two laws which afiord the greatest protcction to wetlands adjaccnt
to the Sound and its river tributarics. Scction 4(X regulates fi[ing of
wetlands through a permit program administcred by the US. Army Corps of
Engineers The program dirourages fillirU of smsitivc wetlande The
Shorelirrc Managcrncnt Act which is implementcd by ciths and countics,
authorizcs prohibitions on vcflmd development or uscs wtrich are inconsistent
with thc habitat and watcr quality functions of weflands. Each of thesc lmn
is discusscd in more detail elsewhcre in this cluptcr.

Servcral other lm aftct weflandg ed habitats. Tlrc fedcrd C,oastal Zrnc
Management Act requiree that fedcral permits and decisions bc consistent with
statc coastal zonc management prograns to thc muimum cxtcnt prrcticable.
Bccaus thc Shorclinc Managc,mclrt Act is Washinglon's coastal zone program,
the act has addcd Eignificancc as a rchkle for protecting vctlands from
actions which are lubjcct to fedcral decision-making

Section 10 of thc Riverg and I{arbors Act of 1E99, 33 USC 4(8, prwides
protection to wctlands and b€ach habitats becausc it requires a permit from
the Corps of Enginecrs for constnrqtion, drcdgin& and flling below tlre mean
high water lirE Fish habitats are thc object of preservation undcr thc statc
hydraulics projoct 4proral ([IPA) taq RC:W 75.20. That law authorizes the
state Deparfincnt of Fishcries or Gamc to deny or condition p€rmits for
proiects if fish habitat would bc jcopudized. llabitats of endangered species
such as thc bdd cagle and pcrcgrinc falcon can be protected under the federal
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Endangered Species Act, 16 USC 1531. The Fish and Wildlife Coordination
Act, 16 USC 651, the Coastal Management Act, 16 USC 1451, and federal and
state environmental policy acts (see discussion below) also pertain to wetland
and habitat protection.

Three additional sources of protection for wetlands and habitats are local
ordinances, tribal fishing rights, and state owlership of aquatic lands. Local
zoning, grading, and drainage ordinanceq such as those adopted in Island and
King countieg may be effective in protecting weflands and habitats. Puget
Sound Indian tribes claim a right to prevent degradation of fish habitat, as

mentioned prwiously. Th€ state of Washington owns aquatic lands, which
include some weflands and habitats. These lands are managed by the state
Department of Natural Resources and can be managed to enhance protection of
wetlands and habitats.

Protection and enhancement of habitats can be accomplislred by more informal
and creativ€ m€ans, such as through increased cooperation among agencies,
Indian tribes, private interests, and the public. For aample, the Deer Creek
Group, consisting of lil federal, state, tribal, business, and environmental
groups, was form€d in responsc to a marked loss in fisheries and deteriorating
water quality in Deer Creeh a tributary of the Stillaguamish River. Through
cooperation and negotiation these groups developed a consensus on needed
actions and planning. The Soil Conservation Sewice 's Coordinated Resource
Management Plan (CRMP) served as a model for thc Deer Creek proces.
Increasing use of such mechanisms can do much to decrease the adversarial
nature of some environmental problems and can provide substantial cost savings
to all parties.

Several general obsenrations can be made about how well these numerous laws
and interests protect wetlands and habitats in practice. First, most develop-
ment activiti€s which are conducted directly upon marine wetlands are zubject
to laws or programs which require consideration of wetland protection.
However, because of the limited geographic jurisdiction of many of these laws,
areas adjacent to weflands which affect them may not be subject to regulation
to prevcnt advers€ impacts. Most of thc laws also €xempt small water bodies
and small wetlands from regulation. Second, for a number of these laws the
decision to protect wetlands is discretionary, meaning that the need for
protection is to be balanced against o0rer needs Thus prot€ction may not be
mandatory and may not occur. Third, most of these lav/s contain various
ex€mptions, tlpically for minor projects or activities Ttrc cumulative effect of
these exemptions is difEcnlt to assess, but may be dekimcntal to habitat and
wetland protection goals. Fourt[ thcre are numerous instances in which
wetlands are filled without permits When such instanc€s are discovered,
dwelopers often are only asked to apply retroactively for a permit without
restoration being required. Finally, and as is the casc with other issueg the
availability of funding at any given time has a major impact on the effectivc-
ness of proglam implementation.

The Department of Social and Health Sewiccs regulates the shellfish resource
from a human health perspective. Thc D€partment of Fisheries manages the
shellfish resource for future hawests pursuant to RCIil 75.16.100. The Depart-

SIIELI,FISH

4-15. Pugct Sound Wator Quality Managcnont Plan



L.51ra and PrograN

EIYVIRONMENTAL
PROTECTION

ment of Natural Resources becomes invohrcd if the anclroring of a mussel or
oyster raft or use of a tideland reguires a leasc. In 1985 th6 Departm€nt of
Agriculture was required by statute to provide support services for shellfish
marketing Neith€r thc Department of Ecolory nor local gov€mments (with
the exccption of tribal governments' om aquaculture programs) directly
regulate shcllfish certification or harvest, although their rcspective efforts to
regulatc water quality and land use have a direct cffcct on the hedth of thc
shellfish resourcc, In 1985 the Legislature authorized counties to establish
shellfish protcction districts for tlrc purpose ofcontrolling nonpoint pollution
and land use which threaten commercial or recreational sh€llfish (RC\l/ 90.72).

DSHS rceulates slrcllfislr undcr the National Shcllfish Sanitation Program.
Dating from 1925, the program is a cooperative and voluntary cfort among the
slrcllfish-producing stat€s, the industry, and thc hrblic Hcalth Sendce of the
Food utd Drug Adrninistration Under this program the FDA responsibilities
include: (a) umual rwiew of each state's program for thc sanitary conhol of
commercial sh€llfisb (b) publication of a monthly list of all valid interstate
shcllfish shipper ccrtificates; and (c) research and technical assistancc for the
states Under thc newly devised classification system of thc prograrn, DSHS
will certi& commercial shellfish beds (recrcational shellfish areas are unregu-
lated) under the following classifications (a) apprwen, where monitoring is
done on ayearlybasiq (b) contlitionally arywe4 where monitoring is done
montlly in areas wherc thc araount of pollution may vary due to a seasonal
population or other factorsi (c) rcstrictd, where only "relaying" may occur,
monitored yearly ("relaying" refers to a method of purifying shellfish contami-
nated by fecal coliform bacteria by removing the organisms to an area of high
water quality so that orer a period of two vecks the slrellfish pump enough
water tlrough their systcms as they feed to purge themselves ofthc bacteria);
and, (d) ptdib@ where harvcst is prohibited due to lrk of information or if
monitoring data slrqr that contaminants may rcach thc area in exccssive
conccntrations

Closures of commcrcid growing areas hale been in eEect in mauy of the more
productive areas tluoughout tbe Sound since tlrc 195ft, eithcr throughprohibi-
tion of areas once certificd for commercial production or classification of
areas as unnritablc duc to thc presence of bacterial contamination.

Ttrcre is littlc information about the crtent of tuic pollutans in thc str€llfistr
There is also little information on thc dcstruction of shcllfish habitat ftom
dredging or the smothcring of geoduck beds from sedimentation. Clrrrent
Ecolory and local shcllfsh protection programs foors on only commercial
growing areas, although thousands of Puget Sound residents harvest clams and
othcr shelltrsh for rccreation. Therc is also vcry little information or
regulation regarding thc approximatety 30 shellfish spocics that are not
harrested for lurman conzumption but form an in@ral part of thc Pugct Sound
ecosystctrL

Three laws erist which, while not specifcally designcd to control a source of
water pollutioq arc intcnded to enhancE environmental protection generally.

Thcr Imn, the National and Statc Environmental Policy Acts and thc Wastr-
ington Shorelirrc Managcment Act arc important sourccs of authority for
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controllhg watcr quallty and protecting habitats. Also, becase rcstricting
pollutant discharges to watcr may shift disposal ofpollutants to the air or
land, lms that address air and land pollution should be noted. Thcse lrys are
disanssed bclow.

Tlro lms provide authority to identry and control watcr quality impacts
resrlting from nearly all human actfuity which is subject to governmental
regulation This pervasive arthority is prwided by ttrc National Environmental
Policy Act (42 USC 4321) and State Environmental Policy Act (RCril 43,21C),
known reryectively as NEFA and SEFA. Thcse lmrc are distinctive in that
they "overlay" otlrcr governmental laws and programs, and do not apply to an
activity unless that activity is othcrwise subject to a permit approval or
governmental decision NEPA govcrns actions subj€ct to fedcral regulation;
SEPA govems actions subject to state or local regulatior

The principd purpose of thesc lacrs is to identiS and mitigate adverse impacts
to the cnvironment which m4r be caused by a proposed project or activity.
ImpactE are identified through prcparation of an erwironmental impact state-
ment FrS) or other eilrironmental documents An FIs must be prepared for
actions which may sigrificantly affect thc quality of the e[vironment, or the
dccision pproving the rtion will be unlryful.

NEPA and SEPA rcquire consideration ofwatcr quality and other specifc
environmental el€m€ntq but gpecific water quality rcquirements are not
contained in cither law. Nonetkless, the lms contain amplc authority to
protect wat€r guality with reqpect to a far-reaching range of decisions and
action& Statc watcr Erality gods, such as those contained in the hrget Sound
Watcr Quality Act, RCril 90.70 and this plan, may be readily implemented by
state and local governments pucruant to SEPA. Proposed developments or
actions which fail to meet watcr quality or habitat protcction policies estab-
lishod pursuant to SEPA m4r be denied or conditioned in order to achieve
thosc polici€s.

The Wastrington Shoreline Management Act (SMA), RCW 9058, is a major
r€gulatory progran which may afrect mary decisions relating to hrget Sound
water Erality in gencral and wefland protcction in partioilar. Thc focus of
the SIvIA is upon the use of land; it is comprehensive planning and zoning for
shorelincs

The SlvtA operates in two principal ways. First, it requircs cities and counties
to adopt policies and regulations for land usc in shorcline arcas. The policies
and regulations are contairrcd in local "shorelinc master programs," and
danelopmcnt and usc activity must conform to master progrirm r€quirements.

Sccond, the act requircs persons to obtain permits for numerous land and
water us€q including construction projects valued in excess of $2,5fi). Permits
ar€ issrd only for projccts which arc consistent with the master program.
Land uses must be consistcnt with master progxam policies regardless of
whcther a permit is requircd.
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Examples of activities which require SMA approval are the construction of a
marin4 s€wage tr€atm€nt plant, or outfall; landfilling or dredging; and bridge
and road construction. Although mary local master programs promote pro-
tection of wetlands, habitats, and watcr quality, the law allows decision-makers
to balance the value of such protection against other values, such as recrea-
tional needs or economic development Therefore, water quality and wefland
protection are not necessarily the controlling criteria for decision-making
under the SMA.

The act is also less effective than it might be in protecting water quality and
habitats because of its limited geographic jurisdiction. I:kes smaller than 20
acr€s and streams with flows less than Z) cubic feet per second are excluded.
The act applies only to water areas and 2fi) feet upland of those areas, and to
wetlands associated with those water areas Many activities lying outside
those boundaries can adversely affect wcflands and water quality. Additionally,
land uses which €fist€d prior to enactrnent ofthe SMA are generally "grand-
fathered" (ie., cxempt from) ap,plication of master program requiremcnts,
although most crpansions or changes in use would bc regulated.

Ttrc state Department of Ecology oversees the implementation of the SMA by
cities and counties. Civil and criminal penalties and remedies exist to enforce
the act.

Reducing pollution discharges to water may transfer disposal to the air or
land. For example, limiting the discharge of toxicants to water may l€ad to an
increase in air or land pollution as toxic materials are burned or disposed of
in a landfill. Sozeral major larrs address environmental protcction for the air
and land and arc discussed below.

EFA, Ecologt, and local air pollution agencies (in the Puget Sound region, the
Puget Sound Air Pollution Control Agency, the Northwest Air Pollution
Authority, and the Olympic Air Pollution Control Authority) regulate air
pollution pursuant to the federal Clean Air Act, 42 USC 7401, and the state
Oean Air Act, RC'W 70.94. Ecology has tull responsibility for implementation
where there are no local pollution control agencies (e.g- San Juan County);
otlrcnrise it performs an ov€rsight role.

Direct regulation of toxic air pollutants has been minimal, although toricants
have been controlled incidentally through particulate and other air pollution
controls. Ecologr is now in the process of docloping new source rerriew
guidelines for air toxics. In 19E7 the d€partrrent, in conjunction with local air
pollution control authorities, will b€ evaluating toxic emissions inventories
(completed for thc first time in 1985) to determine problem areas and pollut-
ants While air pollution permits may be reviewed when plants are modified,
there is no regular schedule for reviewing air emission permits after a facility
is first constructed.

Solid waste manag€m€nt and planning are the responsibilif of local
governments with state oversight The key lauts pertaining to solid waste are
the state Solid Waste Management Act, RCW 70.95, and the federal Resource
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Conservation and Recovery Act (RCRA), generatly 42 USC 6901 (for which
Ecolory has been delegated implementation authority). Minimum state stan-
dards for solid waste handling are incorporated in WAC 173-30/'.

Most of th€ state's solid waste is disposed of at landfills, and the capacity of
many landfills is being rapidly exhausted. According to Ecolog/s 1985 annual
report, the majority of landfills are currently not inspected and many are
operating without a permit Twenty-eight percent of the 191 known landfills
in Ecolog/s Northwest Region had documented problems, inpluding 35 with
groundwater problems and nine with surface water problems./ New and
expanded landfills ar€ requircd to have leachate controls,

Hazardous wastes, as defined by the State Hazardous Waste Management Act,
RCW 70.105, and WAC 173-303, must be managed at apermitted hazardous
waste facility, acept for small quantities (generally less than 220 pounds).
(Most of the latter are believed to end up in landfills or the sanitary sewer.)
Washington state has only a limited number of permitted hazardous tr aste

treatment and storage facilities and no hazardous waste disposal facilities The
nearest disposal facility is in Arlington, Oregon.

Despite the controls pertaining to hazardous waste, there is some environ-
mental risk associated with the handling and disposal of hazardous waste, and
illegal disposal ocrurs.

Sludge Aom municipal treatment plants and septage from septic tanks are
considered solid waste und€r the state solid and hazardous waste laws.

Although sludge is eligible for desigration as a hazardous waste if suffrciently
contaminated, none t€sted to date in Washington has waf,ranted this designa-
tion.

The discharge permit for municipal sewage treatment facilities requires that
sludge be utilized or disposed of in a manner or at facilities ap,proved by the
local health departm€nt Ecology issued guidelines pertaining to sludge
handling and use, establishing limits for some toxicants depending on how the
sludge is to be used.

EPA policy guidelines issued in February 1986 indicate that, where possible,
beneficial methods of sludge disposal (zuch as usc as fertilizcr where appropri-
ate) should be encouraged. In 1986 the Washington Lrglslatur€ authorized
Ecology to prohibit the disposal of sewage sludge and septage in landfills after
1988 (see RCW 70.95). [,ocal solid waste management plans must address sludge
and s€ptage management.

Local health agencies are responsible for assuring ad€quat€ handling of

2Groundwater contamination can affect drinking zupplies. All 12 Puget
Sound counties havc gtoundwater as well as surface water drinking supplies,
and contamination of groundwater by toxicants is a potential problem that is
begnmng to be examined.
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Other Laws Atrecting
Water Qualtty

PUGET SOUND
ESTUARY PROGRAM

I,OCAL GOVERNMENTS

septag€. They adminieter pcrmit and rcgulatory programs for scptic tank
pumpeB and utilization and disposal tacilities.

Among other laws affecting watcr quality in Puget Sound not m€ndoned
prerriously is ttrc Water Resources Act RC!il/ 9054, under which tlre state sc€ks
to allocatcwatcr uscs to achic\r,c the maimum bcnefir A part of the Water
Resourccs Act sc€ks to protect thc high quality of thc statc's wat€rs and
reguires that any wastes drained into thc state'$ wat€rs b€ provided with all
known, available, and rcasonable methods of Eeatment, RCW 9054.m0(3xb).
The Open Spacc Act, RCIil 8434, sccks to protect open spacc in the state by
ofiering ta inccntives to keep thc tand in agricultural, timber, or other
undevelopcd uses that providc thc retenfion of opcn spaoe. Authority for the
acquisition of land or dcvelopment rigftts is ryecificallyprovided under RCW
8/.34.2N-Z;0. Washington's Surftce Mining Act, RC:W 78.,{4, has as its purpos€
the geatcst dcgree ofprotection and restoration for all lands and water
involved in surfacc mining throughout the state. Under this act DNR must
appnor/c all reclmation plans for ay nrrfacc mining opcration.

In an effort to bring a more coordinatcd 4proc,h to activitics rclatcd to
Puget Sound, EFA and Ecolory took thc lead in establishing the Puget Sound
Estuary Program in l9ll,l-85, Most of the state and fcderal agencies hndng an
interest in the Sound arc participants in this endeavor, which involves several
important programs aimed at addressing the Sound's water quality problems.

While much of tlrc PSEPsvalue is simply thc €xchangc of information and
coordination ofprograms, EFA and Ecology havc also been involvcd in several
important studics undcr th€ auspices of the PSEP. Important strides hare been
madc in thc areas of dcveloping standard methods of analpis, targcting
priority pollutants, and derrclopirU sediment criteria.

One of thc major mcomplishmenb of thisprogram is thc developrnent of the
urban bry stratcgr, an action program dcsigred to identiff and address
prcsently known toxh and bactcrial contamination problems and Bourocs in
designated priority sites in tbc Sound. Actions to date hare focuscd on
C-ommencement Bay, Elliott Bqt,Irrgle Harbor, and Lake Union. Morc recent-
ly, somc initialwork hasbcgun on Everett Harbor. The futr€ lcucl of effort
in urban brys will dcpend upon the avaitabilitr of tundiry; It is anticipatcd
that thc estuaryprogramwill be integrated into the ocrdl efrort to imple-
ment this plan

Local govemments have a pivotal role in tlrc control of pollution reaching the
Sound. Local gov€mments can control pollution sources through land use
planning and rcgulation and throughenforcement of health regulations land
usc planning is not usrally undertaken with control of water pollution as the
primary objcctive. Y€t, morc than many other factor$ the tlDe (e.g" agrr-
cultural, residential, @mmercial, industial) and density of land use determine
the character and amount of pollution that results. Howcver, certain local
go\r€rnmcnt ordinanc€s, snrch as a wetland protection ordioancc, may be
specifically dirccted at thc issues ofwater pollution and loss ofhabitat.
Health codeq such as those gorcrning the construction and maintenance of
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EDUCAIIONALAIYD
PRTVATEPROGRAMS

EDUCATIONALPROGRAMS

s€ptic tanks, also afrect the charactcr .rnd amount of pollution tlut orcntually
re.rches tlrc Sound.

The marry progams ah€ady initiated by local gov€rnm€nh in thc Rrget Sound
basin to control pollution and prescrve wcdands shoc, a commitment on the
part of local govcrnments to solve problems and to promotc citizen involve-
meflt in water quality issres Some cxamples include:

o Snohomish County's "Adopt-A-Steam" program
o Thurston Count/s geologi;ally sensitivc arcas ordinance and study of the

Hcndersen-Eld waterslrcds
o Mason Count/s project in Skookum Inlet and a joint project between

Mason and Thurston Counties in Totten Inlet
o Jefrerson Count/s new project in coopcration with the local conservation

district on Quilcene Bay
o Cooperative watershed planning among Pierce and Kitsap Counties in the

Burley-Minter watersheds
o Oallam and Jefferson Countics' initiatives to danelop local go\rernment

reslronse to oil spills and management of oil-related activities in local
harbors

o Skagit County's landfil planning

o Programs by Island County and King County to preserve wctlands which
are outside tlre jurisdiction of thc Shoreline Managemcnt Act

o Whatcom County's Lake Whatcom Watershcd Advisory Committee's charge
to recommend a watershed managcment plan

o Bellwue's surface water utility
o Seatfle's Iake Union Action Plan
o Be[ingham's efforts to eliminate four of th€ cit]r's five combined scwer

overflocm
o Tacoma's and Metro's pretrcatm€nt progams
o The Hood Canal Coordinating Courrcil's efiorts to control nonpoint

problcms in the countieg zurrourding Hood Canat

Education about watcr quality and habitab is available from diverse sources
Honever, existing educational programs ar€ often Wocidized and do not
prwide comprchensive @osure to Puget Sound water quality isrues Programs
are also often of limited duratiortr frcqucnfly as a result of inadequate funding.
While vast amounts of information cxist about habitats and water guality,
dissemination of this information to potcntial users or the general public may
not occlrr because educadon is often not a priority of those posscssing the
information.

Schools may irrlude watcr qtality information in conjunctionwith regplar
classcs or as special programs, Information for the general public is provided
at naturc centerg aquariums, wildlife centers, fi'sh hatch€ries, sewag€ treat-
m€nt plant$ and similar facilities The ncws media carry stories about water
quality issues.
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PRIVAIE PROGRAMS

Private organizations and public agencies often provide information regardtng
particular a.ry€cts of water quality. Notable among these efforts are the
activities of salmon enhancement and watershed protcction groups; agency,
school, and citizen programs related to household hazardous wastes and
pesticides; consenration district progf,ams to help farmers implement practices
which protect water quality; wetland programs at Padilla Bay and Nisqually
Delta; Washinston Sea Grant publications, seminars, and technicd support on a
wide rarge of marine issues; a variety of grade school curricula; and seminars
offered by industry, govemment, and business on pollution control and
stormwater runoff

There are numcrous private norproEt organizations, trade associations,

businesses, and other private scctor groups which are important parts of the
broader community endearror on behalf of Rrgct Sound. In an era of budget
reduction for environmental programs, the efforts of tlre private sector aimed
at improving Puget Sound water quality become even more important.

Those efforts include the Boeing Company's extensive efforts to educate
employees on the propcr management of hazardous wastes on the job and in
their homes, An example of collaboration among industries is the Oean Sound
Cooperative, an organization which provides response to oil spills in the Sound
and is supported by many of the refiners and transporters of p€troleum
products. Response to ofl spills has also been marked by a tremendous outpour-
ing of volunteer effort to assist in bird rescue. As much of this activity has

been ad hoc and not org;anized by those in chargc of spill response, the
Washington Oiled Bird Rescue Association and other groups have been formed
to proride a framework

Some of the most important privat€ secto( actkity involv€s direct involvement
in restoration, enlmncement, or cleanup ofhabitat in streams or on beaches
Chapters of the Northwest Steelhead and Salmon Council of Trout Unlimited
spend numerous hours working with farmers to enoourag€ best management
practices and in physr:cal restoration of strearn habitaL TWo of the groups
with th€ most €rtensive programs encouraging volunteer activity for stream

and beach rcstoration are managed by public agencies the Seattle Aquarium
Adopt-A-Beach and the Snohomish County Adopt-A-Stream programs.

Scveral nonprofit organizations are focused on specific parts of the Sound and
engage in advocacy as well as education and restoration. Hamples include the
Nisqually Dclta Association, Carkeek Watershed Community Action Project,
Friends of Eagle Harbor, Friends of the San Juan$ Friends of the Snohomish
Delta, Hood Canal Environmental Council, and Tahomans for a Healthy
Environment Complementing ttt€s€ locally foc'used groups are the regional,
statewide, and national organizations which use similar approaches for the
Sound as a whole. These include the many chapters of the Audubon Society,
Friends of the Earttr, Greenpeace, Mountaincers, hrget Sound Alliance, Sierra
Club, and the Washington Environmental C.ouncil.

Some of the privatc sector activity on behalf of the Sound is concentrated on
tlrc actual prescrvation of important ecological rystems through purchase or
deed restrictions. Organizations of that type active in the Sound are The
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RESEARCH PROGRAMS

MONITORING
PROGRAMS

Nafure Conservancy, Trust for hrblic Lands, and the San Juan Preservation
TrusI

Many of these private sector activities are intimately related to government
action It is a partnership that is adversarial at times but essential for the
health of the Sound.

Today, univenities, govemment agencies, and private laboratories are involved
in Puget Sound-r€lated res€arcll Of these, the most extensive and diverse
progxams ar€ at the University of Washington and the various facilities of th€
National Occanic and Atmosptrcric Administration (NOAA).

The Environmental Protection Agency (EPA) contracts for research with other
agencies and has an active marfuE research progam at N€wport, Oregon.
There are also many ongoing smaller research programs at other universities,
state agencies, and private laboratories

While research is not a major part of thc work of state agencies, several find
that research is nec€ssary for regulatory decisions and resource enhancement.
Some of tlrese programs go bcyond monitoring or intensive studies and can be
considered to be research Examples include the South Sound Circulation
Study and the dwelopment of decision analysis sofhrare for nonpoint pollution,
both funded by the Department of Ecology. The Department of Fisheries has
projects for salmon stock identification and for development of the geoduck
hatchery program.

Private nonprofit laboratories such as Battelle Northwest Marine Research
Center at Sequim do contract research related to Puget Sound. Cascadia
Research Consortium in Olympia is another such group with an emphasis on
Puget Sound marine mammals.

The Sea Grant progam at the University of Washington, which has provided a

focal point for researdr in the Sound, EPA, and NOAA are the major funding
sources for hrget Sound research Additional federal funds come from the
U.S. Army Corps of Engineers and th€ National Cancer Institute. State
funding of rescarch related to Puget Sound is limited to internal funding of
agency projects and a small numhr of contracts and grants for very specific
projects. Private tunding also appears to be very limited.

Researchers at all of these facilities are concemed about the severe lack of
funding Aom national granting agencies for site-specific rescarch in Puget
Sound. For exanple, although the Wildlife Toxicology Institute at Western
Washington University has obtained substantial funding to study the pharma-
cologr ofvarious pesticides in wildlife, generally it has been unable to obtain
funding to study thc effects of pesticides on wildlife in Puget Sound.

Existing Puget Sound monitoring programs have been reviewed b5, NOAA (1985)

and in the PSWQA issue paper, Comprehensive Monitoring of Puget Sound.
Ttrese studies identified many agencies who gattrcr data on a variety of aspects

of Puget Sound including information on biological resources, wat€r quality,
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CONCLUSIONS

ard scdimcnts. Some of thc major monitorfuU proErams hclud€ watcr column
and river monitoringby ttp Department of Ecologl, ry€cid water qudity
studies by thc Dcpartmcnt of Ecologr, shellfish monitoring by the D€partment
of Social and HcalthServiccs' fislrcrics monitoring by the D@artmcnt of
Fishcries, river and stream monitoringby thc USGS, and monitoring of a
varicg of ptrysical, clremical, and biological characteristics by NOAA" Thcre
are fcm long-tcrm or comprchcnsive prograns for monitoring habitas or
sediments, although thc Anny Oorps of Engincers annually photogrqhs Puget
Sound habitat tpes and NOAA annually monitors scdimcnt contanrination at 11
sites in the Sound. Fcdcral, statc, and local agencics gathcr grbstantial data
on Rryet Sound as part of specific projtrct-rclatcd intensive srveyg atrort-
tcrm or localized modtorin& and compliancc monitorfuB These prograns are
gercrally implcmentcd indcpendent of one another. There is no progamwhich
intcgrat€s ard coordinatcs aabient monitoring discharge monitoring; intensive
surv€ys, and othcr programs to asecss thc quality of hrget Sound watcr,
scdiment, habitat, and biological resources

In September 1986 thc Authority formed a hrgct Sound Monitoring Management
Committce chaircd by tlr Authority and consisting of reprcscntatives from
state, fedcral, tnibal, local, and Canadian agpnsics, industry, shcllEsh growers,
ttrc scicntific comnunity, and citizcn organizations. Tlrc manaSemcnt commit-
tee will bc reponsiblc for rccommending a comprehensine atrbient monitoring
program that responds to thc needs of participating agencies in supporting
tlreir resouroe managcment rcsponsibilitics.

Paralleling these cEorts has been thc Ptryet Sound Atlas Project, sponsored by
thc Authorig, EPA, and thc Corps of Engineers Tlre aflas consists of
r€sour@ and watcr quality maps gathcrcd from a variety of sourccg on 40
topicq furcluding scdiment chemistry, tidal curren$ land use information,
bcnthic and shellfishconditions, and aquatic and wctland habitat& The
information lrasboen cntered into a comprtcr database which it is hopcd will
soon be availablc to agencies and others for various plannhg and analytical
Irurposc& Thc data base' once it is arailable, also should also provide an
important toundation for any future monitoring data basc.

Haviryrwicrcd lms and programs aftctinghget Sound watcr quatity in
rcladon to specifc sourccs of pollution and qrccific resource protection, the
following conclusbns emqgs. (IGep in mind that thcre are usually exceptions
to ary gerrcralization)

First, laws, program$ and agencics alrcady crist to control many of tlre
principal pollution sourccs and to protect wcflands and shellfish areas If
cxisting laws and gogrms are cfioctivdy implemente( only a few ncry laws
or progamr might bc necdcd to completc a comprehcnsirc management program
for protection ofPugct Sound's water guality and rclourccs.

Second, thc cxisting institutional framqrork reflec6 a primary rolc for fcderal
and state inrrohrcmcnt in rcgdating point sourccs of pollution, whercas local
gorernments plq, (or could pl4') thc lead role regarding many norpoint
sourccs.
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Third, although wat€r quality protcction is a rcquired result of certain
govemtrental decision& particularly thosc involving point source contol, that
protection is discretionary for many othcr, tlpically nonpoint, rtiviticc In
otlrer words, although legal authority orrenfly exists to protcct water quality,
weflands, and sttcllfislt thcre is not with thc cxccption ofccrtain actions, a
r€guir€ment that the authority Dc aercixt ta plwide that protection. Thus,
water quality has tlpically not been the focus of many decisions with adverse
effects

Fourttu although ostensibly serreral laws or programs are duplicative (i.e.,

'overl4"), srch as thc ftdcral and statc clcan watcr acts and the fedcral and
state spill contingency plans, there arc no significant program duplications in
the watcr qualif arca This is becausc formal delegadons of authority and
intergovernmental agrccxncnts providc delineation of responsibilitics such that
th€ programs op€ratc in a cooperatfu€ manner. Althougf a number of laws and
programs may addres thc same gcncral subjcct matter, scrutiny strows that
they typically addres relatcd, but difbrenl aryects of a problenr" Deqite the
lack of duplicatioru citizens and companies may rcadily belierrc that overlapping
(and occasionally contadictory) prograsrs exist wh€n viewing air, water, and
land environmental programs as a whole.

Fiftlr, thc Puget Sound Water Quality Authority is reryonsible for coordinating
and intcgrating current and potential laws and programs in an cffort to
protcct Puget Sound water quality, wefland$ and shcllfsfl Several other
federal, state, and local agencics pcrform major, critical functions which
pcrtain to thos€ protection goals.
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Chapter 5:
Action Plan

Introduction This chapter contains the Puget Sound Water Quality Authority's action plan
for cleaning up and prwenting pollution of Puget Sound. The purpose of this
plan is to restore and protect the biological health and diversity of Puget
Sound. The strategr for achieving this purpose is to protect and enhance
three resourcrs water and sediment quality; fsh and slrcllfislu and wetlands.
Protection of water and sediment quali{ and fisheries yields biological healttr-
Protection of wetlands prescwes biological productivity and diversity.

The following goal provides the basis for the plan: It shall b€ the long-term
goal of the state to prevent increases in the introduction of pollutants to the
Sound and itswatcrshcds, and to reduce and ultimately eliminate harm from
the entry of pollutants to the waters, sediments, and shorelines of Puget
Sound. In sceking this goal, agencies shall take into consideration the net
environmental effect of their decisions in order to minimize the transfer of
pollutants ftom one environmental mediurn to ano0rer.

This emphasis on prevention recognizes the simple truth that it will cost more
to clean up pollution later than to pr€\rent it now.

Each of the source control programs in thc plan contains specific goals and
actions to prevent additional pollution. The plan also recogrizes that certain
sources ofpollution present a gr€ater thr€at than other$ and that reryonsi-
bility for preventing pollution should reflect those differences.

An adequate scientific basis now erdsts to take decisive preventive actions,
dospite th€ fact that definitive scientific conclusions do not exist (and may
nwer exist) regarding ccrtain isues The plan uscs the substantial knowledge
we now have about thc Sound to direct cfforts to controlling the sources of
pollution. "Source control" provides a working principle for addressing known,
as well as potential, problems

In recogrrizing that considerable scientific uncertainty does exist about the
effects of pollution in Puget Sound, the plan also zupports continuing scientific
research and monitoring of the health of the Sound. A comprehensive
monitoring program is neccssary to guide our actions over the long term,
including the Authority's bicnnial rwisions to the plan.
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Thc plan is bascd on apremir of slrued responsibility among all of us in the
hrgct Sound rcgion and rccognizcs that water pollution crosscs juridictional
lines It establlshca a frarrcwork bascd on a paf,tncrship between state and
local agencics, each having a dcfincd set of rcsponsibilities in different areas.

The plan also rccogrizcs artd includcs actions W tribcs, th€ private s€ctor, and
citizens, and it rclics on thc fedcral gsvernmcnt to play an important role as
well.

Bccausc tllc rcsponsibiliry for protccting hrget Sound irwolves rction by
individuals, busineseg and all lcrrcls of gorarnmcnt, education is a key feature
of thc plan. Thc plan contains both cducation rcquircments in specifc
programs and an ovcrall education prograru

An important cmphaais of thc plan is efrectivc implcmcntation of existing
governmcntal programq particularly thc prodsion of adequatc stafr and funding
for thosc programs The plan prcscribcs qpansion of cristing programs and,
in some circumstanccg the establishment of rcw programs to address desig-
natcd problems It uscs eristirg agencies rathcr than callirU for the creation
of rlcw oneg

This plan is comprchcnsivq it addrcsscs thc major sourccs of watcr and
scdimcnt quality dcgradation and wcdand loss; it gcncrdly applics to all of the
hrgct Sound basiq and it cmploys a range of solutions--regulatory education-
al, and policT. At thc smc timc, it pcrmits or requires programs ttrgctcd to
partioilar geogr4hic locations

Spocial cuphasis is givEn to thc control of tui:ants dischrgcd into Puget
Sound by shcngthcniry cristfurg rcsulation ofindustrial and municipal dis-
charges, by instihting cficctiv! prctreatment programs, and by controlling
combined sewer ovcrfocrg and stormwatqr.

Ihe plan provides increascd control of patlrogpns diEcharfd into hrgct Sound
by rcducirg municipal combircd scwcr overdows and by controlling stormweter
Control of pathogen pollution ftom scptic systcmsr f;arm animals, and rccrea-
tional boathg is addfcsscd in thc nonpoint proglam, with spocial attention
givcn to commercid and rccrcational shellfsh areas

Thc generation and spread of contaminatcd scdimcnts b controlled through
programs for stormwater, dredgirg and disposal, and rcgulation of point
sources and ccrtain nonpoint sourccs of pollution.

Thc protcction of mrturc biologbal diversity is rcomplislted by idcntification
and protcction of signiftant wcilmd habitat& Wetlands are protcctcd through
public acquisitbn angmcntcd by cnlumccment of local rcgplatory program&

Inhercnt in thc plan is a stong scnsc of prioritics Dccfuions on priorities are
rcflectcd by thc inclusion of some isses and progams in the plan and not
others. A numb€r of proposals considcrcd b,y thc Authority in ttrc planning
proccssv,Grc dctcrmhcd to bc of lowcr priority and werc dropped ftom the
plan. The table called Prioritics for Actioq latcr in this chapter, delineates
prioritics.
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The final scction in this ctuptcr discusscs costs and Enancing Estimates for
public sector and somc private scctor costs of th€ programs are irrcluded.
Possiblc funding sources arc algo discusscd.

Although this rtion planwent into eficct upon adoptiom @ tlre Authority on
Deccmber 1ll,lffi, its implcmentation is in largc part depcndent upon funding
and, in a fcw instanccg on pessage of new lcgislation At thc conclusion of
the legislativc scsdon in 1987, thc Authority will revir tlrc plan to dct€rminc
what, if any, changes may be nccded to rcgect tlre dccisions of the legidature.
The Authorit/senabling sta$tc dcscribcs tlrproccss for rcrrising thcplan. (A
copy of this statute is includcd in Appendk C)

Most of the target datcs slpwn for tlre elemcnts of thc rtion plan dcpend on
adequatc and timely fundiry For thc Dcpartment of Ecologgl, which is a
major implcmenting agcncy for this plaq an additional assmption has been
madc rcgarding the ratc at whiclr tlr dclartmcnt wilt bc able to hire qualified
staft If this assmption prwes too ambitious, Ecolog/s ability to meet target
datcs miglrt be atrect€d.

Tlrc programs which follow this introduction arc organized in a consistent
format Eachprogram ispreftocd with abricf problem defnition This is
followed by the program goal, the stratcg for rhiodng this goal, a summary
description and list of major featueg foltwed by thc elements comprising the
prograttl For each program, the major rctions which thc Auth<lrity intends to
revicw are listed and ary nclw lcgisladon rcquircd by thc program is specified.
A table at th€ cnd of erh program smmarizcs thc prograur's cstimatcd cost
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NONPOINT SOURCE POLLUTION

PROBLEM DEFIIYITION

ON-SIIE SEPIIC SYSTEMS

Nonpoint source pollution is tlpically defined as pollution that is not dis-
charged through pipes. Nonpoint source pollution includes pathogens (as
indicated by fecal coliform bacteria), sedimcntg and toxicants. Pollutants can
be discharged directly into the water ftom boats or other water-bas€d sources
and indirecfly ftom the land where thqr are picked up by rainwater and
carried into streams and rivers and tlr€nce to Rrget Sound. Becarse a bay can
reccive the drainage from a large land area ("watershed") as well as discharges
from the water, the potential contributors to nonpoint pollution can be
numerous and difEcult to identify.

Bacterial contamination from nonpoint source pollution has been responsible for
five out of seven reccnt closures of commercial shellfish beds in Puget Sound.
Increasing rurat development of noncommercial farms and residences using on-
site sewage disposal (scptic) systems as well asrxisting large commercial farms
appear to be the major causes In newly urbanizing areas stormwater can add
additional bacterial and toxic contamination.

Generally, each nonpoint sourcc (on-site septic systems, agricultural practices,
boats, and forest practices) has its oqm control program run by a different
govcmmcnt agency. W€akresses in the control of nonpoint pollution arise
from weaknesscs in the separate source control progf,ams and in the lack of an
overall coordinated process to contol all sourcps in a bay or watershed. Basin

and areawide plans de,veloped earlier under the federal Clean Water Act have
generally not been implemcnted because they harrc not been funded and
because no law requircd their implementation.

Failing on-site septic systems can discharge pathogens and household chemicals
to streams, groundrvatcr, and eventually Puget Sound. Failures occur b€cause

many soils in the Puget Sound region are poorly zuitcd for conventional
systems, becaur wat€r tables arc higlu or because thc systems are improperly
designed, installed, or maintairrd. lvlany older systems have failed because
they were designed to serve as temporary units for summer cottages or until
an areiawas seyered. Todry 4proximately one-third of thc residenb in the
Puget Sound basin arc served ry on-sit€ syst€ms

New on-site scptic systems must comply with local hcalth regulations which
can be no less stringcnt than thc minimum regrrlations promulgated by the
state Board of Health. Most slatcms that are failing today (throe to fue
percent) were installed prior to th€ adoption of these state rcgrrlations in 1974

and are thercfore gerrrally exempt ftom thcir provisiort. Morcover,
implementation of current standards is subject to substantial discretion
cxercised by local permitting officials.

State and local health agencies lack adequate funds for education and enforce-
ment. When enforcement actions are taker; prosecution rarely folloun
Ecisting regulations do not rcquir€ systcm maintenancc or inspections for
proper functioning at time of property tansfers
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AGRICT'LTT]RAL PRASNCES

FORESTPRACTICES

MARINASAND
RECREATIONALBOATING

Potential pollutants ftom agricultural practices are scdiments, nutrient, organic
materials, pesticides, and pathogens. Pathogens arise from poor animal-keeping
and pasture-management pretices Scdimcntg which carry pathogcns and can
damage salmonid habitat, can be gerrcrated by livestock trampling and eroding
stream banks and by poor row crop practiccs

State programs for control of nonpoint pollution ftom agricultural practices
rely on voluntary implementation of best management practices @MPs) with
enforcement of water quality standards as a last resort. Local conservation
districts, the Cooperative Extension Servi:e, and the federal Soil Conservation
Service all provide technical assistanc€ to farmcrs and promote the us€ of
BMPS. The D€paxtment of Ecolog provides grant funding for agricultural
construction projects Partial funding of BMPs by federal cost-shar€ programs
has been important to the success of these voluntry programs on commercial
farms Federal cost-share funds arc declining, and no state cost-share
program cxists.

The effectiveness of these programs is limited by inadequate funding and the
general exclusion of noncommercial farms.

Most of the rivers and streams that flow into hrget Sound have their origin in
forest land$ sediment loading Aom timber harvesting and road construction
can damage Esh habitat in tlrcse streams which in turn can damage migratory
species that are harvested in hrget Sound. logging roads built prior to the
current Forest Practices Act and since abandoned are of particular conc€rn.

Forest prrtices are regulated by Washington's Forest Practi:es Act, RCW
76.D. Tlmber op€rators arc required to submit applft;ations and comply with
regulations administered by the stat€ frepartm€nt of Natural Resources Other
state ag€ncies pcrform limited monitoring, rwiew, and advisory functions. A
serious deficiency in the forest practicc program is inadequate funding for
enforc€ment and monitoring.

Potcntial contaminanb from marinas and recrcational boating include
pathogenq petroleum products, and toxft;ants in antifouling paint Sewage dis-
charge from boats is a potential problem during the boating s€ason wherever
large numbers of boats congregate, but especially in smaller, poorly flushed
bays, rrcar strellfish beds and public swimming areas, and at marinas occupied
by "liveaboard" boats

In Puget Sound the Coast Guard is not actively enforcing federal regulations
rcquirirg marine sanitation devices (MSIh). Even with a vigorous enforccment
program, widespread violations of discharge standards could still occur becaus€
€nforc€mcnt cannot ensure the usc of an lvlSD. D€spite this flaw in the
enforcement progranl no boater education programs have been attempted in
Puget Sound. In additioq major boating arGas such as the San Juan Islands
and Hood C:nal lack zufficicnt pumpout facilities for holding tanks
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SI,]MMARYDESCRIPIION

Most local shoreline mastcr programs lack spccifc dcsign standards for marinas
which address protection of shcllfish bedg pumpout facilitieg runoff from
boatyards, and fueling faciliti€&

To rcducc and ultimatcly climinatc ham from nonpoint sources of pollution to
Puget Sound, including pathogens, toxic contaminants, and sediment.

The strategr for achicving this god is (1) to target statc and local resourccxt

on priority watcrsheds through a cooperativc local waterslrcd planning process,
(2) to srpplement thc watershed planswith countlwide education and pre-
vcntivc programg and (3) to d6.elop statc Eogralrs or regulations for those
sourccs that ar€ most efrectivcly controlled et thc stat€ level.

The norpoint program takes a throe'prongcd ryproach to thc control of
norpoint eourccs of pollution First is a cooperatirre local watershcd program
for priority watcrshcds idcntificd in two rounds: Round 1 or early action
watcrsbeds are idcntificd by Ecologgr from ongoing proiecb and from nomina-
tions; Round 2 watershcds arc identif,ed and ranked in ordcr of importance by
multi-agcncy committees convened by each county. Watershed action plans
covcr on-site scptic gystcms, animal keefuA/pasturc management, stormwater,
and arry other signifcant nonpoint pollution concems in that watcrslred. The
plans are prepared and carried out by local waterslrcd management committees
consisting of all aftctcd iurMictions, tibcs, spccial purposc districts, and
others PtanninS must be dorp preparcdIPSWQA
which permit srbstantial
approrc thc rction plans

Ecologrmust

Second, to srpplemcnt thc the nonpoint program
requires counties to prepar€ and/u coordinatc countywide education programs
for on-sitc scptic syste'ms and animel tocpirgbafurc managemcnt It also
requires all local gorcrnments to cveluatc x/ry8 in which water quality
considerations are irrorporatcd into land usc dccisions, th€ cficctirrcncss of
their regulations for nery on-sitc q6tcms, {d tb nccd for on-sit€ syst€m
maintcnance programs within thir furbdictions At the state lcvel, DSHS is
askcd to audit all local on-sitc scptic sptcn programs, to araluatc thc occd
for rcviscd regulations for on-3it€ systcms in rnsitive arcas, to bc consulted
in drafting legidation rcguirirg on-sitc q&cm ccrtification at the time of
propcrty Eaosfer+ and to dorclq a program for certification ofon-sitc
systcm profussionds Ecolog is asked to conduct a study and desigr a
progran for cost-slurhg bottr for admal tecping,basturc managcment and for
on-site programs and to carry out th€ Dairy Wastc Management Plan with a
foos on priority watcrslrds.

Third, thc nolpoint program includcs statc programs for marinas and boats and
forest prrctkrce Thc marinas and boats program includes revised guidelines
for shorcline mastcrprografirs rcgBrdhg thc sitiru ofmarinaq thc establish-
meflt of a boat€rs task forcc (usirry thc cdsting Boating Safcty Advisory Task
Force as a basc) to darelop an accclcratcd €ducation program and prcpare
legislation requiring pumpouts at marinas, ard 6/cntual statc enforcenent of
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MAIORf,EATT]RES

PROGRAIVI ELEMENTS

NP.l. SELECTION OF
PRIORIYWAIERSHEDS

Round 1. Early
Ac{Ion VYatersheds

fcderal regulations requiring marirc sanitation dadccs on boats For forest
prrctices, thc program cndorrs thc Tlmbcr/Fish [rildlife Projccf Thc
Authority will srpport thc statutory and rcgulatory rtions proposcd by the
T/FIil Project and will revi€w and comment on major milestoncs and docu-
ments ofthc project as they relatc to Puget Sound.

--Ecologl selccts tlrc first round of car$ action watershcds which include the
sh aisting shcllfish watcrshcd proj€cts and additional watersheds selected
from nominations.

--Subacquent priority watcrshed desipations arc bascd on rankings prepared
by committces in cach county.

--Watcrshcd rtion plans addrcss admal kccpirg and pastrrc menagcn€nt, on-
site ssptic systcmsr stormwatcr, and any otlrcr signifcant norpoint sourccs

--Countics, citics, and other entitics sharing watcrshcds coordinate plan
dorcloprncnt and implcmentation through mtcrshcd managefircNrt committe€s.

--Ecolory prwidcs statc wcrsight for local watcrsh€d action plans Ecologl
designtcs a lead agcncy whcre a watershcd management committce cannot
agrec on one and may cithcr prcpare plans lor watcrshcd committces that
"defailf' on ttrcir responsibility or ordcr thc jurisdictions to comply.

--A statc program, including an acccl€ratcd €ducation program and phascd
enforcement, is dcvelopcd for norpoint sourcc pollution Aom rocrcational
boattU;

--The Timber/Fistrlilildlifc Project for forest practiccs is endors€d.

Selection ofprioritywatcrshcds shalt be in two steps: Round 1 or early
action watcrshcds to bc selectcd by Ecolory fton nominatiom and Round 2
consisting of a ranking of all watcrshcds in cach county to bc conpiled by
countyvide committccs

funding $hall bc continu€d and in some cases increascd for the six ctisting
Ecolog Shcllfistr Protcction Stratcgy Waterslrcdc Additional early action
watcrsheds stnll be sclcctcd as follo*s:

Ecolog/ shall r€qucst nominations for priority watcrshcds ftom local govem-
ment& tribc* spccial purposc di$ric$ enrironmental and public intcrcst
groups, agricdffid gforyq statc agenck+ and or8ilfzations slch as thc Hood
Canal Coordinatfug Courril. Ecolog shall rank thc nominations in order of
priority and slull hold puHic hcarirUr on thp propoccd ranking The conserva-
tion dishict* working through ttrc Soil Conscrvation Scrvice, will provide local
govErnmcnts with assistamc in thc nomination proccss by prwiding information
and coordination througn its Riv€r Basin Study. Thc conrrvation district
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Round 2. Long-Term l{atershed
Selecdon Process

Criteria

process of preparing nominations will be taken into account in making the
final selections. The total number of early action waterslreds to be solected
by Erologr shall depend on frmds rvailable.

TargctDat€i Final selectionbyJune 30, 1987

Using guidelincs derdoped by PSWQA (NP-2), each county shall convenc a
committeo of representatives ftom cities, special purpose districts, tribcs, and

other appropriate entities in the county for ttre purpose of identiffing and
ranking all watcrshcds for future nonpoint waterslrcd action plans. The county
is assumed to be the committec lead, but the committoe may select a lead
other than thc county where circumstances v/arrant The watershed selection
process shall include public participation. Both the g€neral public and affected
indMduals shall bc irlolved eitlrcr through a separatc citizen advisory
committee and/or inclusion of citizen groupq farmfuU organization$ and others
on the selection committee.

Each county committee shall submit to Ecolog/ its identification and ranking
of all watersheds within the county. The submittal shall irrclude maps showing
watcrshed boundaries, idenffication of probable nonpoint sources, identification
of all local jurMictions and special purpose districts with territory within the
boundary of each watcrstrred, and idenffication of all affected tribes

Target Date: Submittal to Ecologt by January 1, 1989.

Ecologr and county committees shall usc thc following criteria for selection of
priority waterslrcds in Round 1 and Round 2:

a- The watershed has a bcneficial use srch as rcgreational or commercial
shellfish bed+ fish habitat, or drinkhg water, ttat is impaired or
threaterrd by pollution from nonpoint souces.

b. The watcrslrcd has a likelihood of intensified land or water use, including
a likelihood ofbeing logged, in thc n€xt ten years.

c. Environmental frtors, such as soil, slope, and precipitation on land
and/or limitcd flushing in the Sound increase the probability of future
water quality dcgadation.

d. The waterstrcd produces more contaminants or causes greater harm to a
beneficial use than other watcrstrcds.

e. Norpoint source control programs in ttp watcrshcd are likely to succeed
in prot€cting water quality in Ptrget Sound as widenced by programs
already undervay, €sisting institutional arrangernents for interjurisdic-
tional cooperation such as tlrc Hood Canal Coordinating Council, or other
factorc

The Hood Cznal Coordinatirg Courrcil is an cxaople of a watershed managed by
interlocal agreements bctlr€cn three counties and two tribe& It was croat€d
after scveral years of discussion by an advisory committe€ formed in response
to a directivc by formcr Govemor Spellman. An action pla4 published in the
summer of 19E6, outlines procedur€s for dealing with nonpoint pollution

Hood Canal
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NP.2. GUIDELINES FOR
WATER,SHED ACTION PI.AN S

Animal Keeping/Pashre
Management

problems in Hood Canal. The Council is orrently implementing the septic
system and farm animal provisions of the plan, as well as education activities
and monitoring of shellfish beds; forest practices and boating activities will be
part of the 1987 agenda" The Authority has provided administrative assistance

to ttrc Council and will continue such supporL The Council should report to
PSWQA and Ecology by December 31 each year on the proges of its work on
nonpoint pollution control. Ecolory will consider continued funding of this
program undcr its grants programs.

PSWQA shall prepue guidelincs for usc by watershed management committees
in dweloping watershed rction plans and by county committees in identifying
and ranking watersheds (NP-l). Ecologl, DSHS, and the state D€partment of
Agriculture shall each assign to PSWQA on€ staff member who is an e4pert on
nonpoint source pollution control to form a team to develop thc guidclines.
PSWQA shdl also consult with the U.S. Environmental Protection Agency, the
D€partments of Fislreries and Game, thc Washington Conservation Commission,
the U.S. Soil Consenration S€wic€, conservation districts, tribes, counties and
cities, farming organizations, educators, and othcr affocted parties during the
preparation of thc guidelines.

The goal of waterslrcd action plans shall be to meet water quality and shellfish
standards in priority watersheds Tlre objectives of waterslrcd action plans

shall include reopening closed/correctable shellfish beds, preventing further
closures, protecting fish habitat, and achieving other objectives appropriate to
each waterstrcd. Waterstrrcd action plans shall address nonpoint pollution from
animd lccepin/pasture manag€ment on-sitc septic systemg stormwater, and
any other significant norpoint source but need not include programs for all of
tlrc sources if the watershed is found not to harc problems ftom one or more
of tlrese sources Thc sh early action waterclred plans already underwry in
fiscal year 1986 shall not be required to meet every detail ofthe guidelines
but must be consistent with th€ intent of the PSWQA plan.

Ttrc guidelines shall include a procedure for Ecologl to determine schedules for
each watershed plan based on the complcxity and size of the watershed and
other local conditions

The guidelfuEs shall p€rmit xratershed management committees to s€lect
regulatory and/or educational approaches for each source and shall make
recoinmendations on tlrc dcvelopment of @ca'ue programs using either or
both approactrcs The guidelines slull speciS that if regutatory programs are
chosen, adequate cnfotc€ment must b€ provided and if educational programs are

chosen, agencics and/or individuds with cryertise in education must be
involved in program development and implementation.

The guidelines shall specify how local action plans address animal keeping and
pasture managemenl Thc guidelhes shall recommend but not require the use

of conservation district6CS farm management plans as the preferred approach
to contolling pollution from both commcrcial and noncommercial farms, and
shall adopt the conservation districts' farm management manual as the recom-
mended standard. The guidelines shall permit watershed management commit-
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On.slte Sepfic Systems

Storuwrter

Forest Praodces

NP.3. WAIERSHED MAN.
AGEMENTCOMMITIEES

tees to addrcEs aniod kccpingpasturc mansgemcnt through othcr rcgulatory or
educational 4prorhcs, but thr guiddim shafl ryoc$ ttut ury farm which
has implemented an approlrd farm managcmcnt plan tluough eithcr the Dairy
Wctc Marugemcnt Ptan or thc colrsqration distrir:t6CS program shallbc
mmpt ftom furthcr admd kctairg@Eturc nanagcmcnt rcgulations udess
watcr quality violations occur. (Scc alro NP-B, Dairy Wastc Managpmcnt
Ptan) Thc sclection of ancducational rypro*h to controllirgpollution
sourccs shall not be constucd to ovrmrlc or prcvort the cnforccment of
existing rcgulations amd lmr by local, gtatc, or &deral agercic nor shall it bc
construed to cxempt local gorcrnmants ftom otkr rcquircments of thisplan.

Thc guidclfurcs shall prwide rxamilcs of scveral acccptable approachcs to
controlling norpoint pollutim from on-sitc sy$cms, furctudiry re8ulatiou
educatiorl and on sitc rystem maintcnancc prograns, but shall not ryecify a
requircd eprorh.

Thc gufutelines shdl rccommend a bacic 4pro*h but lcave latitudc to thc
watcrsbd managcNncnt committccs. Thc grridclincs slull uggest difiercnt
4prorchcsfor diMland uscpsttcrru end shall bc consistcntwith
stormwatcrclcmcnts dcscrfr'Ed in thc Stormyater and CSOcprogran Thc
irxlusion of stormwatcr in a priority watcrshed does not cxcnrpt local govern-
mcnt3 Aom carryirE qrt thc additioaal stormwater rcquircEcnts of SW-l and
sw.z

In endorsing thc Tinbcr/Fisl/WildliE Proirct in FP-l and recognizing that
statc lfl prccqpt3 local rtion on iorcst prcticcs, thc Authoriry intcnds that
watsrshcd agtion pl8trs which includc forcst pr*ticcs bc cloccly coordinated
wi0r thc T/F/W Proicct, cecddty in tlr areas of prc-plarnfug and basin
planning, cnforcmnt, datananagpmcnt orpluncd roads, and crtcndcd rwiew.

Taget Datc: naiminrySuidclirs to bc publishcd by Junc 30, 1987. Final
guidclirrcs to bc ptrlislrd by Dcccmber 3l',l9til.

Whcn fundfug boconcs ilnilablc for ceh prioritywet€rshcd, Ecolo$ slull
notify thc county wi0riurtudi<rion cdftin tb *atsrshcd and thc county shall
bc rcsponiblc ior €offrcning a waErshcd managpmcnt committcc. If ttro or
morc cotrntics share a watcrshc( thc countics may agrcc on a tcmporary lead
to comrcn€ the committcc or may jointly corvene thc committce. The
committcc shall consist of all afroctcd local gwernments, spccial purpose

districb, trlbes, intcrcstcd statc qcndcs, and otlrts If nonpoint pollution
from boatg and/or forest prrticoc has beeo idcntified as a problem source in
thc watcnhc4 stafiof thp Ststc Parks and Recreation Commission and/or
Dc?artmcnt of Naturd Rcsours forcstpr&tioespcnomcl shall participate in
thc committcc.

Thc coungisprcsmcd to bc thc lcad for eachwatergkd management
committcc. Hmpvcr, thp committcc may designatc a city, a local hcalth
agenry, a conscrvation distkt, c othcr agency if circumstanccs warranL
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NP-4. PIANADOPIION
ANDIMPLEMEI.ITATION

Watershcd managsment committces may rylit teclmical and administratirrc lead
fuirtiorts If thc committcc cannot agrcc on a lead within four months of
notification of the availability of funding for a priority waterstrrcd, Ecologr
shall desigratc the lead bascd upon typc ofpollution problcms, sizc ofthc
geogr4hic arca in diffcrcnt jurisditiion$ willingllcss and capabili$ of an
agcncy to tak€ lead statuc and crh jurMkfon's lcgal athority to carry out
a proSrarl

Plannfug and implenrcntiry agcncics' for erh sourcc to be controlled in the
watcrstrrcd shall Dc sclcctcd R the watershcd managcmcnt committec. Critcria
for sclcction rhall imludc tsrritory governcd, lcgal arthority, and crycrtise. It
is not thc intcnt of thc dcsignation proccssto impooc nem jurMictional
arrang€mcnts on watenh€d committces, but to allow use of existing instihl-
tional structures whilc giving muimum flcxibility to watcrslrcd managem€nt
committccs to achiwe efrective derclo,pment and irnplementation of tlrc action
plan If awaterslred managpment conmittcc cannot agree on implcmcnting
agencies, Ecolog shall designarc tlrm and may require intcrlocal agreomenb.

Thc lead agmcy scl€cted by thcwatomtred committec shal bc responsible for
convening meetirrys, coordinathg mong local jurMictions and otlrr agencics,
workingwithplannfurg and implemcntirg agercilr in prcTaration of thc plaq
compiltg ad publMiry tlr plaq ud sbmittirg thc plan to Ecolog for
approral.

Thc vat€rshcd rtion plannfury process slull include public participation. Both
thc gercral public and dcctcd individuals shall be iryohrcd either through a
sc,paratc citizcn advisory comnittcc and/q indusion of citiren groups, hrming
organizations, and others on thc management committee.

To cnsnrc full partfuipation of tribcs inwatcrshcd planniry; tibcs slull
eiraluatc thcir desired ld of partk;ipation in watcrshcd managcment com-
mittccs fo[owing each round of thc wetcrshcd sclccdon proccss and shall
zubmit coordinatcd grant ryplications to Ecolo,gl,

Eeh watcrshcd rtion plan nrbmittcd to Ecolory for qrwal shall irrclude
goals and oblrtiveg idcntiftation of t ?cc of norpoint sourcc$ a dcscription
of thc gcneral plannhg epprorh for thcwatcrshcd ard br erh typc of
souroe; idcntification of plamfug and implcmcnting agcmics and thir author-

'For 
thc purposc ofthis program, a planning cprrcy is thc agcncy that

prcpares rc?orts and makcs trcommcndations, and an implemcnting agcncy is
thc agpncy that c€rrbs out tb day-to.dE, rtivitics ofthc plan oncc it is
adoptcd by a county and/or city councit. An agcncy could bc both a planning
agcncy urd an implementing agorcy, fbr cramplc, atrcalth dcpartmcnt could
both propose regulations for on-site rystems and enforcc thcm after they ha're
been adoptcd by tlr€ county cormcil or commission In watcrshcds with two or
more counti:s or cities thcrc could bc scwral implcmentirg agerrcies for thc
same source, for camplc, two difbrcnt hcdth departmcnts carrying out on-
sitc programs prcparcd by a singlc plannfuU agency ard adoptcd !y thc two
differcnt county courrcils or commissions
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NP.5. PROGRAM FTJNDING
AND INCENTIVES

5.1. Nonpoint Watershed
Planning Grants

5.2. Funding for
Consersotion Dlstrlcts

5.3. Contlnued Funding for
Washington Conservation Corps

5.4. Tax Assessment of
Stream Corrldors wlth
Restrlcted Use

NP-6. TECHMCAL
ASSTSTANCEFOR
WATERSHED PI,ANS

ities; program plans and/or ordinanccs including enfor@ment and/or education
progrnms; and an implcmcntation schedule. Bcolog shall have 90 drys to
approrre/disapprwe thc plan. If a plan is disapproved, the watershed manage-
ment committee shall radse thc plan as neoessary and th€ lead shall negotiate
with Ecologr for final apprwal. Ecolory may approve portions of a plan
before approving the entire plan and require thosc portions to be implemented
during the revision proc€ss for thc remainder of the plan

Each implementing agency identif€d in the plan approvcd by Ecolog shall be
responsible for carrying out its portion ofthe watenhed action plan using the
approaches described in the plan. The lead shall be responsible for coordinat-
ing among implementing agercies and for preparing reports to PSWQA and
Ecolosr.

Watershcd action plans may be revised by watershed management committees
following srbmission of rerrisions to and approval by Ecology.

The Department of Ecolog shall administcr a program for disbursing grant
funds to watershcd management committees for preparing and implcrnenting
wat€rslred action plans Disbursal of grant funds to agerries mry be funneled
through the lead administrative agency or paid direcfly to impl€menting
agerrcies according to procedures established in thc stat€ water quality ac€ount
(cigarette tu).

Ongoing funding slull be provided to €nable hrget Sound consewation districts
to participate in planning and implementing prioritywat€rshed action plans and

to maintain basic administrative functions.

The continued existenc€ of th€ Washington Conservation Corps shall be
supported, and funding shall be prwided to allow it to continue to provide
assistance in consfucting nonpoint pollution control projects

In instanccs whcre property osmers harre fenced along strcams as part of a
watershed action plaru tho Dairy Wastc Management Plan, or an approvcd farm
management plan through thc SCS/conservation district program, counties
should consider ganting opcn space tax status pursuant to the Open Spacc Act
(Chaptcr 8434 RCT/) to lands with restricted use resulting from fercing

Ecologr, with coordination assistance from PSWQA, shall form teams consisting
of staff from Ecolog, thc Department of Social and Hcalth Services, the
Department of Game, thc Deparhrent of Fisheries, the Dcpa[tment of Natural
Resources, the Washir4ton Department of furiculture, the Washington Con-
servation Commission, and other appropriate state agelries and tribes to
provide technical assistance to each waterslred managcment committee through-
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M.7. EYALUATION,
FEEDBACK DEFAT'LT

7.1. Audits

7.2. Monitoring

73. Delault Watersheds

7,4, Program Evduaflon

COUNTTWIDE PROGRAMS

NP.& EDUCATIONPROGRAMS

out the planning and implementation phases of watershed action plans. The
teams shall provide waterslpd committees with clear direction as to which
individualVagencies to call upon for specific types of assistance.

Ecolog shall provide ongoing orrersight of waterstred action plans In
addition, Ecologt, in coopcration with PSWQA, shall audit cach watershed
action plan wery two yeius to en$re consist€nt and adequate implementation

Ecolog (or Ecology and DSHS for watcrstreds in which shellfish or drinking
water is an issue) shall monitor water quality in each priority waterslred after
substantial progress has been made in implementation of the action plan. The
purpose of the monitoring shall b€ to provide information for measuring the
success of action plans in achieving water quality goals. Watershed monitoring
shalt be coordinated with ttrc overall monitoring program (M-2).

If local governments decline to prepare and implement nonpoint watershed
action plans, Ecolog shall either prqrare and implement watershed action
plans itself or use its regulatory authority under Chapter 90.€ RCItr, the Puget
Sound Watcr Quality Management PlarL or other authority to direct local
govenrmcnts to prepare and implement nonpoint watcrshed plans.

Thc cffectiverrcss of the nonpoint program, includirg the cffectiveness of the
waterstrcd plans, slrall be evaluated by PSWQA a8 part of th€ 1989 and 1991

revisions to thc Puget Sound plan Procedures and guidelines shall be revised,

including the addition of morc prescriptive standards, as nec€ssary.

Each Puget Sound county slmll be required to conduct educational programs on
all sources of nonpoint pollution, including but not limited to on-site septic
syst€ms, animal kcepirU/pashre managemen! and stormwater tlrroughout all
portions of the county in tlre htgct Sound planning area" The frst year's

education program for animal keeping and pastur€ management shall focus on
identifying methods for reaching both commercial and noncommercial farmers.

Educational programs shall bc $bmitted to Ecolog for 4provral. Counties are

responsible for the submittal to Ecolory but mry arrarge with health agencies,

conserration districQ tribcs, nonprofit groupq or others for preparation and
distribution of educational materials or for other special education programs.

UsirU guidelines prepared by PSWQA, each local gov€mm€nt in the Puget
Sound planning area shall evaluate the items below for that portion of its
jurisdiction within ttre Pugct Sound planning area and shall zubmit a written
report to PSWQA for consideration in the 1989 plan revision.

NP.9. PREVEITTTION
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SIAIE ELEMENTS TO SI'PPLEMEI{T
I{)CALPIAI{NING

NP.IO. EVALUATIONOF
ON.SIIE REGTJIATIONS
AT{DPROGRAMS

a- Hoy watcr guality considcrations are incorporatcd into land use decisions.

b. Thc efrectivencss of iB regulations for rcw on-site systcms, including the
soil tlpcs and othcr conditions undcr which ttry arc pcrmittcd. Eftctivc-
ness in this cac refers to protcction of pnblic hcalth and water quality.

G Thc nced for orrsitc qntcm maintcnancc programs to protcct both public
hcalth and umter quality.

d. Thc cfroctivencrs of local enhroancnt programs for zoning; shorelirc,
and hcalth rcgulations ftctirg nonpointpollution (fo bc coordinated
wi0r Irgsl and Pcrsonrcl Support elcment LP*+.)

Target Date Oomplctc axaluetionsby Junc 1, 198&

DSHS shall sfudy tlr cftctivcness of currqnt statewide standards for on-sit€
systcms, wittr Aocial attcntion paid to sensitive areas EEoctivencss in this
casc re&n to protcction of publk hcsl0l aod wat€r quality in tlr hrgrt Sound
basin Thc study shall include ardits of thc local on-sitc programs in dl 12
Puget Sound coundes and an cvaluation of thc followirg spccific issucs:

a. Minimun rcrtical sepradon (dLtarcc bctwccn bottom of drainficld and
impcrmcablc lryer).

b. Rcquircd soils cvatuation dudng tho hiShwatcr-tablc scason
c' Dcfnition of and pruimityto srrfaocwatcr.
d. Requircd inrpection port! on nc,w on-sitc systcm&
G. Rcquircd irupcction duriry constructiotl
f Rcquircd urc of altcrnafirc tochnologics (prorcn cnhanccd trcatment

rystcms) undcr rygropriatc soil and othcr conditions.

* Proccdurcs for idcn@fuA and cnforcing correctior of failurcs, cryocially
whcre convudonal or dternatirre tcchnologwill not rewlt in proper
srbotrftoc soil disposal and irrluding resolutionwith Ecolory of the issue
of urrftcc dirhaging systcm&

tr Lad arca rcquircmcnts.
i Comprchcndveqcrationandmaintcnancerequirements,includingprivate

scctor rolc$
j. Ap,plicability of rulcs to rystem installed prior to promulgation of the

1914 statc Bord of Health oFsitc scwagc diryosal rcgulations
k Dexsign oiteda for furcrcascd trcatmcnt cfficicncics of comrentional

sJBtems

l. fuandcd monitorfug of local on-sitc prograns and of altcmativc system&

ttl, Idcntification of *rEitivc reas whcre motc stringcnt rcgulatioru,
cpocially rclatfuU to thc above i$ues' slroutd apply.

n. Othcr irorcs dccmcd rypropriatc by DSHS

If thc study concludcs that rcvird regulations are needed, citlrcr Soundwide or
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NP.11. PROPERIY TRANSFERS

NP-12. CERTIFICTqJIION OF
ON.SITE PROTESSIONALS

NP.13. DAIRYWAS'IE
MANAGEMEMPTAN

NP.14. COST.STIARING
PROGRAM

MARINAS AND RECREATIONAL
BOATING

in sensitive arcas, DSHS Ehall prcsent proposcd rcgulations to the statc Board
of Hcalth for consideration

TargetDate: July 1, 1988.

PSWQA, after coruultation with DSIIS, shall proposc legislation requiring sellers
to srbmit tlr followfug information to brrrErs atthc time of salc of rcsidc'ntid
or conmcrcisl prop€rty: (a) whcthcr thc building has an on-sitc qyst€m or a
sewer hook-up; (b) location of thc scptic tank and, if available, information on
location of thc drainficld; (c) ccrtiftation of inspcction and/or pumpout of the
scptic syst€m within thc last threc ycars; (d) ccrtificatiom that tltc septic
qntem is operational; and (e) whcn arrailablc, a DSIIS maintenance manual for
on sitc E'stcms. In thc dmlopmcnt of thc l€gisladon PSWQA sball consider
the rolc of lending institrrtions in cnzuring that thc information has been
prwided bcfore ary loan b mada

Targct Datc: 1987 lrgiCaturc.

DSIIS shall dctrclop a program includirg ary required legislation or amendments
to WAC 249-96 and RCY 1&43.0rl0 for statc ccrtif,cation of designers (includ-
ing proftssiond €nginsenr), installcrs, and cnvironmental hcalth specialists
irlohcd in the dcoigr aod installadon of on-siG $ptic systcm& DSTIS shall
rcquire all on sitc systcms to bc in$allcd, desigrrd, givcn pcrmit eprwal, and
inryected by certified profcssionals.

Targct Date: June 30, 1989.

Thc cfiiEting Dairy Wastc Managcmcnt Ptan slull be funded to focus on priority
wat€rsh€ds, and Erolog, shall be encouraged to continuo its usc for comrncrcial
dairies regardlcss of siza Any tuin which has fully implcmented a fum
managGmcnt plan through cithcr thc Dairy Wastc Managemcnt Plan or tlrc
conscrvation districtlSCS sFtcm shallbc pempt from frrrthcr regulations on
animd kcqing/pasturc managcmcnt under a priority watershcd action plan
unlcss warcr qudity violations occur.

Ecology, with assistancc from th€ Srashington Conscrvation Commission, shall
conduct a study and desigr a program, legislatioru or constitutional amendment
to establish a cost-sharing program for animal kec,pin& pasturc managemcnt,
on-sitc q/stcrns, or otlcr situationswhcrc BMh are reguired byprionty
watcrstred action plam.

Targct Date: Complcte study by Junc 1989. Program in placc by June 190.

INOTE ftc marinas and recrcational boathg program shall focus on
recreational boating bccarsc of iE widcsprcad occurrence throughout hrget
Sound. However, srull (css than 65 foct in lcngth) uninspected commercial

5-15, PuSpt lbund Wlt r Qudity Managcmcnt Plan
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M8.1. SHORELINE MASTER.
PROGRAM AJT,TENDMEMS FOR
MARINAS

MB.2. MODELORDINANCES
FOR SEWER HOOKI]PS FOR
LTVEABOARDS

M8.3. BOAIERS
TASKT'ORCE

vess€ls using areaswlrcre nonpoint pollution ftom boats has been identified as

a problem shall b€ subject to educational and enforcement programsl

Erologr slull revise WAC 173-16 guidelines to include specific standards for
siting and desigr of marinas. The guidelines shall include a specific
prohibition against siting marinas near shellfish beds and specific rcgulations
reguirirg best management practiccs to control runoff &om boatyards.

Target Date: Rodsed gridelines byJuly 1989.

Local jurMictions shall amcnd thcir shoreline master programs to be con-
sistent with the rcvised WAC 173-16.

Target Date: Programs amended by July 1990.

Ecotory shall draft a model ordinance requiring slipsidc pumpouts ("sewer
hookups') or othcr means of scwage drsposal for liveaboards at public and
private marinas Local governments shall be encouraged but not required to
adopt and enforce ordinanccs requiring slipside pumpouts or other sewage
disposal methods The ordinancc shall b€ rcompanied by a report providing
information for local gorernments on dcsigning aod installing slipsidp pumpouts
at marinas and methods of ensuring their use by liveaboard boaters.z Follow-
ing publication ofthe model ordinance and report Ecologt shall evaluate
progress under the nonmandatory proSram and recommend additional action as

n€oessar)r.

Target Date: January 1, 198&

The State Parks and Rccrcation Commission shall form a task forcc consisting
ot the existing Boating Safety Advisory Committce (which irrludes boaters and
local governmenb) plus representativcs from PS\ilQA, DSIIS, WDR DNR,
Ecologl, Interagency Committee for Outdoor Recreation, tribes, sh€llfish
grow€rs, marina owners, the marirrc sanitation industry, and ovmers of small
commercial vesscls to rccomplish the following tash:

a- Desigr an accelerated education program to be implemented by State
Parks and Recreation with thc fotlowing purposesl

2The dirtrargc of unteated sewage Aom [veaboard boats at a marina is
currentty illegal und€r thc gcneral provisions of ttrc Clean Watcr Act. The
pronision of a model ordinance is intcnded to assist local govemments in
dealing with illegal discharges from liveaboard boats. The discretionary nature
of the ordinancca docs not m€an dischargie of scwagB is legal where such
ordinances have not been adopted.

5-16. Pugct Sound Watlr Ouality Mena8cmcnt Plen
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b

i Encowage the use of marine sanitatipn devices (lvISDs) in shallow
water bap and other sensitivc areas.r

ii Discourage anchoring near sheltfishbeds.
iii. Encourage environmentally mfe habits in the use of antifouling

paint, cleaning agents, and petroleum products
In dcsigning the education program th€ task force shall include an
ongoing evaluation of the effcctiveness of tfre program, including its
effectiveness with rcgard to boats anchoring near commercial shellfish
bcds This evaluation slull be uscd by DSI{S in ic dctcrmination of the
need for anchorage prohibitions (MB-8).

Target Date: Task force convened by July 1, 1987. Etlucation program
underway by January 1988 (for 1988 boat shows).

Prepare legislation requiring ufficient pumpout fucilities at existing and
new moorage facilitks (marinas, yacht clubs [irrcluding outstations], and
parks with moorage). Thc legislation shall not require pumpouts at all
moorage facilities but shall ryecif circumstances where pumpouts shall be
required and shall cstabtsh an enforoement program. Legislation shall
also specf (or require a rulemaking process to Spec$) operating
characteristics of pumpouts including water dept[ pumping pressur€,

maneuvering room, fees, and operating hours

Target Date Lcgislation submitted to 1988 Lcgislature.

The State Parks and Recreation C.ommission shall install pumpout stations at
selected state parkswith priority given to parks located in poorly flushed bays

with strcllfish resources and without otlrcr ncarby pumpout tacilities. State
Parks shall conzult with PSWQA, DSHS, Ecolo8y, WDR DNR, and the Boaters
Task Force of MB3 for assistance in identi$ing those parks with ttrc highest
need for pumpouts.

Target Date: Installation of at least on€ pumpout by the summ€r of 1988 and
up to four additional pumpouts by the summ€r of 191.

The Boating Safety Division of Stat€ Parks and Recreation shall obtain a
Memorandum of Undcrstandingwith the U.S. Coast Guard to permit state
inspection of recreational vessels and other uninryected rrcssels under 65 feet
in length for marine sanitation deviccs (lvISDs). State Parks shall develop an
inspection program coordinated with the accelerated education program (MB-3)
and focused on shallow water bays and other sensitive areas. Development of
the inspection program shall be timed to allow at least two years of an
education program before beginning an enforcement program. The enforcement
progam shall include enforcement of"no anchorag€" areas and "no discharge"

3s"^itive areas ar€ defned as restrictcd water bodics where discharge of
untreat€d sewage from boats is especially detrimental bccause of limited
flushing, shallowwatcr, commercial and recreational shellfislU swimming areax
or other characteristics

MB.4 CONSTRUCTION OF
PTJMPOUTS AT PRIORITY
STATEPARKS

M8.5. ENFORCEMENTOF
MSD REGI'IATIONS
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M8.6. INTEI{SII'E SURVEYS
OFBOATINGAREAS

M8.7. STT'DYOF'NO
DISCHARGETIAREAS

MB.& 'NOANCHORAGE'
AREAS

arcas if instihrtcd undcr MB7 and MBE bclow. Parks and Rccreation strall
coosltwith thc Boatcrs Tash Foroe (MB3) for assistance in dcsigning an
effective cnforcement program to complement thc education program.

Inspectors slnll kecp rccords of all boats inspcctcd and thc typcs of It[SDs
found and shall rubmit a report on thc inryoctions to Ecology for usc in thc
study of "no disclurge" areas (M&7).

Targct Date Bcgin inryection program July 1990.

Thc Dcputmcnt of Ecologgr, with asdstancc from DSIIS, shall conduct at least
two intcn{re uuvcys ofboatiry arcas pcr yEar during thc boating scason to
dcterminc th€ G[tent of contanination by boats and to prodde information for
use in thc boatcr cducation prograrns The snrve,ys shall include watcr and
shellfish sarnglcs and boat counts.

Tag€t Date: First nrnrey in rumrncr of 1988 (FY 1988).

Th,o ycars afta thc implcmentation of lvlSD cnforccmcnt (MB5) Erology shall
evatultc thc nccd for "no dischargc"c areas and if a nccd ii founi, apptyio
thc EFAfor tlpir dccignadon Nccd shall bc bascd upon thc inability to
achicvc watcr md shcllfuh quality standards in boating arcas if llpc I and U
MSIX arc pcrmittcd. In making a dctcrmination as to whcthsr aboating area
needs a trno dilcherBc" designation, Frologl shall considcr the flushing and
othcr natural clarrteristics ofthc area, thc prcseoce of sh€Ufsh and
swimming aca$ thc resilts of thc intcnsivc suvcys of boating arcas (MB-6),
the numbcr ofboats usirg an area, and thc lrcrc€nt of boats with Tlpe I and
tr dadccs found W tlrc inryoctlon program (l,BS).

Targ€t Datq Shrdy complcte and any rypli:ations to EFA made by Decembcr
twz

DSI{S shall provide ongoing evaluation ofthc rcsults ofthc intensive survcys
ofboathg arcas and tb grccess of thc education program in protcctlrg
comrnercial shcllfshbcd! Aom clos[rsdrrc to arhorGd bo$. If DSI{S 6nds
that thc cducation program has bccn un$cccaslUl in protectirg commcrcial
shellfistr Hs from ntch cloartes, DSIIS sh.ll draft lcgislation prohibiting
anchorage rca commcrcial gHlfshbcds'No anchoragc' areas rlrall bc
cnforccd by Stafie Prks md Recrcatbn as part of its I{SD cnforccnrcnt
progftm (l,Br. Thc cducadon progran shall wrn boatcrs of the potcntial
for archoragc prohibitionstrthc cducetion program is unsrcccsdbl in achicv-
ingwatcr Eulif ad sk[6sh stendrd! in boatins arcas.

d"No dischargc'areas &c areaswlrrc thc usc of Tlpe I and Tlpc tr
tvlsDs (fcafrncnt dcvies as opoocd to Typc m holdirry tank) is prolu"bitcd.
Vessels with $pc I and llpc tr derriccs arc pcrmitted in "no dischargc" areas
but may not dirhrgc. Thc proccss of designation rcquircs ryplietion by thc
governor or thc Dcprtmcnt of EcologC, to thc US Environmcntal Protection
Agency and a strcwhg that oilEcioat pumpout ftcilitics for all vessels crist
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FORESI'PRACTICES

FP.l. TIMBER/FTSIV
WIDLITEPROJECT

MAIOR PIJBLIC ACTIONS -ro[.ltmronrrv nrmrws

LEGISIATIONREQURED l9ETScssion

Targct Datc If ncccsrary, lcgislation shalt bc srbmittcd to thc l992@da.
lailre.

Thc Authorityendorscs thc Timbcr/FistilPiLldlift Proirt and srpports in
conccpt thc proccssad propoacd rcgulatory and progranmatic drangcs
outlfupd in thc Dcccmbcr 13, 1986 'First Drd T/F/W Agrccmcnt in Principle."
In particula, thc Authority rupportr thc T/F/til ryrorh of sigriftantly
increasing enforcement and monitoring of forcEt practiccq prcplmniry and
basin plafldnS; intcrdiriplinry irlcndfcation (ID) tcau, data maoegcmcNrt, a
comprchcrsive program for futcntifring and corroctitg p,roDlcms with orpharrcd
roads, riparian managemcnt zone regulationq qtfllcd for6t prrcticc qplica-
tion rcrLvpcriod (crtrndcd from 15 to 30 days), rcorEanization and stafr
incrcas at DN& ad continuing program evaluation Thc Authority will
sugport thc statutory ard rcgulatory rtions, imludhg ary fc&ral and stat€
funding proposals, trcccssary to implcmcnt th€ T/F/'IV AgrEement

Thc Authoritywill rcvicry and comment on majc milcstoncs and documcnts of
thc T/FlT/Proixt as thc,yrclatc to Pltgpt Sotmd, bohprovidingthc Forcst
Practiccs Board with commenb on regulatory and policy initiativcs of thc
T/F|ilProjoct and participaftg in thc anrntd T/F/TI evaluationproccss

Thc rernrlb of tlrc sEdybyDSHS evaluatfuU thc nccd for rcvisions to
WAC24t46 for on*iE scptfo rys0cms and any ubccgucntproposcd
rwisions (M-10).

Ecology guilclincs on shorclirr mastcr program rcquircmcnE for marina
sitingild d6i8n (MBl).

1.

2.

1. Lcgislation rcquiriry *llcrs and lendiog instittttiotu to providc scptic
systcm inforrration and certification to purcJutcfs prior to transfcr and
fnaocing of props$ G{P-11).

SAHrorgtrPllWQlwill notbc rwkwirry s majorpublic rtioru the
acoal selcction of priori$ ratcrshedr or ttc individual dion plans adoptcd
for ceh prioritywatcrshc4 thc slcctioo proccss and ttE planswill bc
rcricfl/cd byPSWQA throtghits gcrcral orersight rolc, as part of thc andit of
thc progrmdcsribcd in NP-7, md through thc rcportsrcquircd of ststc
agcncix and local jurisdicfions ac*ribcd in Ouptcr 6
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1

2.

Subsequent Sessions

Legislation amending RCW 18.43.070 to allow inclusion of profesional
engineers among ttrc professionals to be covered by the state certification
program for designers and installers of on-site systems (NP-12).

Legislation would be reguired to eryand Boating Safety enforcement
powcrs to allow inspoctions of marine sanitation devices on vessels (MB-
5).

If "no discharge" areas are designated, legislation would be rcquircd to
prohibit use of T)rye I and Tlpc II lvISDs in thosc areas (MB7).

Legislation (to bc draftcd by tlrc Boaters Task Force) requiring pumpout
facilities at marinas (MB-3).

Irgislation prohibiting anchoragc near commercial shellfish beds (MB8).

kgislation or constitutional am€ndmcnt to establish a cost-sharing
program for BMPs in priority watersheds (NP-14).

Estimatcd costs for this program are $7.0 million in Escal year 1988, increasing
to $9.4 million in fscal,,car 199O dccrcasing to $85 million in fscal year
1991, and increasing to $9.4 million in fiscal year 1991 Cost estimates for
each element for fiscal years 1987 through 7W2 ae shom on the tables
Costs are associated with both administering the watershed action plans and
carrying out augmentcd state programs for forest practices, marinas and boats,
commcrcial dairy farms, and on-sitc scptic gntems Most elements would
likely be financed ftom either the state wat€r quality account (cigarette tu)
or local gorrernment general funds

Some of thc costs for controlling nonpoint pollution would be borne by the
private sector. At the local level, in waterslred action plans (NP-2), there will
be costs for implementing agriculhrral and stormwater BMPS and for on-site
septic Erstem pumpouts or possible replacement

Agricultural BMP costs may b€ mininal, for example, sedfug leaks in animal
confinement areas; moderat€, for example, stream fencing (approximately
$l.fl)/foot plus watering costs); or high" for exanrple, if manure lagoons harre
to be built Th€ cost of oonstructing lagoons may be $50,m0 or mor€ per
farm. Howevcr, farmersimplementfury BMPs mrybe eligible for cost sharing
with government agenci€s"

The costs of stormwat€r BMPs vary widely depending upon the nature of the
sourcc and the tlpc of BMP or good housekceping measure needed. TWo
examples of stormwater BMPs are building bcrms and paving drum storage
areas at industrial sites and constructing detention basins at residential and
commercial developments Examples of co6ts for stormwatcr BMPs are given in
the Stormwater and CSOs program.

3.

4.

5.

6

ESTIMATED COST
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On-site septic systems can be pumped out for about $120 but if they need to
be repaired or replace d, the costs would be much higher. For example, a new
drainfield would cost $1,000 to $2,000 while costs for alternative systems range
from $3,fi)0to S10,0m.

There will also be private sector costs for state-lorel progams. Costs related
to th€ Dairy Waste Management Plan (NP-tl) will be for implementing BMPs to
minimize pollution from animal keeping/pasture management, as mentioned
above for the watershed action plang and may be subject to cost-sharing.
Providing required information about on-site systems at property transfers (NP-
11) is expected to cost about $75 per transfer.

In the marinas and boats prograrl costs for installation of pumpout facilities
for marinas as a result of legislation to be drafted by the boatcrs task forcE
(MB-3) have been estimated at $85fi) to $25,000 at each marina Up to an
additional 0,(),fi)0 would be needed if installing a pumpout facility requires
construction of a new dock, and about $9,5fi) would be needed if a new septic
tank for pumpout wastes is necesary. Although som€ boaters may have to
spend money installing marine sanitation devices because of the state enforce-
ment program (M&5) ($2(X) to $1,0fi) depending on tlpe of MSD and installa-
tion costs), the requirement for MSDs already cxists in federal regulations.
Similar costs would be borne by boaters with Tlpe I or tr MSDs who might
wish to use th€ir toilets lcgally in "no discharge" areas (MB-?) and therefore
might choose to replace their MSDs with holding tanks (replacement would not
be required by law). New boagards may also incur additional costs for runoff
controls renrlting from ttrc revised shoreline master program guidelines (MBl)

For forest practic€s, there is a potential for private sector costs Aom actions
taken through the T/FAil Project.

5-21. Puget Sound Watcr Quality Managemcnt Plan
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ACTION PI^AN

SHELLFISH PROTECTION

PROBLEM DEI'IMTION

IMPORTANCE OF TTIE
SIIELLFISH RESOURCE

CAUSES OF COT.IIAMINATION

Puget Sound is one of the most productive shellfish growing areas in the
country. In 1985 the value to th€ grower of the annual commercial harvest in
Puget Sound exceeded $6 milliorU and the D€parhnent ofEcolory has noted
that existing commercid shellfish operations represent only a fraction of the
potential production of hrget Sound. Economic losses attributable to pro-
hibited or conditionally approved slrcllfish beds are estimated by Ecologr to be
approximately $3 million annually.

The Depaxtm€nt of Fisheries estimates that about 450,0(X) recreational clamming
trips are made to Puget Sound eachyear, yielding over 3.1 million pounds of
clams for an approximate retail value of $6.2 million. Fisheries also reports
that in 1984 approximately 136,0fi) pounds of oysters were harvested in Hood
Canal for noncommercial consumption, a potential retail value of approximately
$1,088,000.

The value of the shellfish resource, however, extends far beyond stricfly
economic benefits There are few other placcs where the tie between peo,ple
and their natural surroundings is as close as on Puget Sound. An important
part of this tie is ttrc use of the Sound's slrellfsh resource--for years people
hare depended on shellfish for food or have enjoyed shcllfish harvesting, and
the resource has an intangible value to people. For numbers of people,
including marrywho do not themsehes harvest strcllfisl1 these and other living
resources of the Sound represent historical and cultural values integral to the
quality of life of the region.

Some commercial shellfish beds in Puget Sound were closed to harvest as early
as the 1950s. Thesc early clozures were mainly in urbanize d areas due to the
beds' proximity to scsrage treatment plants and other urban sources of fecal
coliform bacteria. A sigrificant change in this pattem has occurred since 1981
with most closures occurring in rural, not urban, bays. Animal keeping
practice.g failing on-site septic rystems, stormwater, sewage treatment plants,
marinas, and boats are all sources of fecal coliform and have been implicated
in recent closures of commercial shellfish beds.

The €xtent of bacterial contamination of recreational shellfish beds is not well
known. Preliminary results of an ongoing DSIIS-EPA study of 25 recreational
shellfish areas harc rcvealed bacterial contamination exc€eding state water
quality standards in at least six of the 25 sites

There is limited information on toxic contamination of commercial and recrea-
tional slrcllfish in Puget Sound. Ttrc DSHS-EFA study is currently tcsting for
some toxicants but is scheduled to end in 1987. There is no progam in place
for continuing and expanding this toxicant testing,

5-24. Puggt Sound Watcr Quality Managgmcnt Plan



ACTION PII,N

E)CSTINGPROGRAMS

PROGRAM G'OAL

Tlvo federal agencies, five state departments, and numerous local health
jurisdictions and planning departments are responsible for managing and
protecting the shellfish resource ofPuget Sound. DSHS tests and approves or
restricts commercial growing areas for shellfish hawest. Ecolory's Shellfish
Protection Program provides grants to local govemments to conduct programs
to control pollution of commercial shellfish beds within their jurisdiction
DNR, Fisheries, and Agriculture as well as EPA and FDA also play important
roles and coordinate their activities with DSHS, Ecology, and, to a lesser
extent, with local govemments. Tribes have a long-standing conc€rn with the
shellfish resource. With the exception of minimal local Paralytic Shellfish
Poisoning ("red tide") programs and the cunent DSHS-EPA study, however,
little attention is paid to the recreational strcllfish resource. Virtually all
progxams to protect shellfish focus exclusively on commercial shellfish.

There are a number of deficiencies in existing shellfish programs. Despite the
existing shellfish programs which addres the problem of contamination of
commercial she[fish beds, at least seven commercial beds have been closed or
restricted in the last six years, and more are threatened with clozure. F-lrrther
efforts are needed to prwent additional commercial closures" In addition,
there is no program in place to determine whether a significant enough health
risk exists to warrant dsvelopment of toxicant standa[ds for shellfish tha!
would be morc inclusive and restrictive than existing FDA action levets6
Inattention to the recreational shellfish resource at both the state and local
level presents the possibility that a health risk to consumers of recreational
shellfish already exists Aom both toxic and bacterial contamination. Finally,
people in the Puget Sound basin are generally unaware of the problem of
shellfish bed closures and th€ tfueat to ttpir health from consuming recrea-
tionally harvested slrcllfish that have not been tested by the state for contam-
ination.

To protect shellfish consumers from pathogens and other contaminants,
including toxicants; to maintain and enhance the abundance of shellfish to
control sourccs of pollution in order to reopen by 1990 at least three
closed/correctable commercial shellfish beds closed since 1981 due to contami-
nation;7 and to control sources of pollution to prevent additional closures of
commercial and recreational shellfish beds,

6FDA has established action tevels for poisonous or harmful substances to
control levels of contaminants in human food and animal feed, including
seafood. Action levels have been set for certain heavy metalg pesticides,
petroleum products, polychlorinated biphenyls (PCBs), and naturally occurring
marine toxins. The lwels represent limits at or above which FDA will take
legal action to remove adulterated products, including shellfistr, from the market

7 Closed/correctable beds are those growing areas where Ecolo5/ has
determined that improvements are posible; the term is applied to areas that
are not intensively developed, do not have major or numerous sewage dis-
charges, and where application ofEcolog/s shellfish strategy could lead to the
reopening ofbeds

5-25. Puget Sound WarEr Quality Managcmcnt Plan



ACTIONPI.AN

SIRAIEGY

SI'MMARYDESCRIPTION

MAJORTEATURES

PROGRAM ELEMENTS

SF.l. SHELLF'ISH
PROIBCTIONANI)
RESTORATION P'OUCY

Thc statcry for afiiwiry this eod ir to (1) adopt shllfsh poltdcs thet will
ensure that pollution sourcc contsol progrems protcct shcllfish (2) rcryond to
€ristirry and potcntisl shcUEsh contaminadonwi0r an aggrcsdve restoradon
and protoction progranq (3) tcst for todcants in tarfptcd commcrcial and
recrcational shcllfsh bcda; (a) bcgin rcstoration and protection projcctr in
rocrcational shcllfrh arcas and crtcnd $GllfishmonitorirU and oerdfrcation
programs to recreational sbcllfish arca; (O hcrcarc public imolrrcmcnt and
cducation in shcllfrh protection; and (6) idcntify lbnding sources for chcllfish
protccdon progranrs,

Thc shcllfish progran providcs for invcstigating closcd and threatcncd areas

and corrcctingpollution rurscs throt8lr othcr progrms, cspodally thc
nonpointprograr; tcatiry ior tqfumts at selected sitcs; darcloping I progam
to tcst and ccrtiry rccrcadonal shcllfuhbcdr and bcgin restoradon and
protcctionprojccts br rcccadmal ucaq conducting anrual irrentorlx of
shcllf$ conminetion problcms Soudwidc; idcnti$ing tunding sources; and
c4andiry public irlolrcment and cducation in shellfsh protection

"-An agSfc"tw program is implcmcntcd undcr thc norpoint program's local
wat€rshed dion plans to rcccrtify dod shdlfsh bcds and pertcnt closures
in tlrcalaEd ,[cs!.

--A rccrcational shcllfrh progrm ic itrrplcnmtcd, includirg tcsting in sclcctcd
reasforbderid contminanb and somc tuhrassEll asinitiatim of
protcction and rcstoration projcct*

--Thc crtcnt of shdlfrhcontaminadon is nappcd and publishcd mnua[y.

--Rrblic efircation and involwmcnt in shcllEshprotcction are emphasizcd"

In devcloping thc prograns for Noryoint Sourcc Pollution (including local
watcrshcd rtiom plam), Stormwatcr {d Combimd Scrcr Orrcrimr, and
Munidpal aod Indttstirl Dirhargec, statc and local acncics shall enrure that
thc programs mect ttrcrc objcctive*

& Protcction of strc[Esh bcdg tom contamination and dcccrtificadon;
b. Rcccrtiftation of conmercial beds, cspccialty closcd/conectablc arcas;

and
c Reduction ofcontaninationofrccreational shcllfshb€ds.

Taget Datc: Upon plan adoption
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SF.2. RESTORATION AI.ID PRO.
IECTION OF COMMERCHL
SHELLflSHBEDS

SF.3. TESItr{G SEI.,ECIED
SHELI.f,'ISHEEDS FOR
roxrcAl.tTs

SF{. RECREAJTIOT.IAL
SIIELLFISH PROGRAM

G

Ecologg, in cooperation with PSWQA, DSHS, and local gorrernments, shdl
continue and cxpand itr existing ShcllfishProtcction Progarn, to be
implcmcntcd undcr th€ nonpoint priority waterslrcd program (NP-6). The
objectirre of this shcllfish program is to r€opcn closed/correctablc commercial
shcllfislr beds and protcct opcry'high threat commcrdal bcds Thc p,rogram
providcs that:

a- Crrrrent Ecolory/local governmcnt shcllfish projects shall bc tr€ated as
early rtion *atershcds under thc reviscd norpoint program, and futue
Ecolog shcllfishgranb to local gowmnents for strcllfishprotection shall
bc intcgratcd with thc nonpoint prognn.

b. DSIIS stull expand and coordinatc iB tunrcstigtions program with Ecologr
and local gowmmants and shall begin rctcsting of sitcs failing ccrtifica-
tion and sitcs being addrcsscd by local shcllfish protection projrrts This
information shall bc tran$dttcd as soon as arraflable to Ecolog and the
appropriatc local govcmmcnts and agiencics.

Thc Authority shall rcvicvr during thc plan rerrision proccss tlrc succcss of
state and local agenci:s in controllfu identificd and potential souroes of
shellf sh contamination

TargetDate Oryoing;

DSIIS slull cstablidr an ongoing program to tcst for toxicantr at comncrcial
and reccational arcas Binning s,hcrc r€cctrt shrdics havr found torkanb to
occur. Thc reoilts of thc tctts slrall bc u$d to €Btablish basclin€ and tend
information on to*ranB in shcllflharound thc Soud. Bcdswhcre toxicants
cxcced existing FDA rtion lcrcl$ or othcr acc€ptcd standards as dcv€lopcd,
slull bc closcd and routircly rccvaluatcd. FDA is rcqucstcd to reconsider, in
consiltation with EPA and NOAA thc necd to cstablish standards and require
tcsting for tcbants notcsrcrcdby cristing FDA rtion lcrcls.

Targct Date: July 1, 1988.

Ecolog,, DSHS, Fisherics, DN& State Parks, tribcs, and local hcalth
dcpartm€nts (with DSttri and Ecology as co-leads) slull joindy devclop a
program to protcct recreadonal shcllfsh from polludoq irrluding: rcsponsibili-
ties of agcrrfux; a schedulc that identifcswhich rccrcational bcdswi[ b€
tcsted within a givcn timc framc; watcr quality and tissrc sampling of shellfish
in targeted recreational areas; dooues and posting of areas that do not meet
commercial standards, includirU advisory closures of privatc noncommercial
areas; and initiation of rcstoration and protection proj€cts in contaminated or
thrcatened arca&

Under the authority of RCIil 4320 DSIIS shall proposc regulations gweming
the recreational ha$/est of shellfish for consideration by ttrc state board of
healttr.

5-lr. It gct Sound Watcr Qu.lity M.na&Ecnt Phn
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SF-5. ANNUALINVENTORY

SF.6. FUNDING SOURCES
ASSESSMENT

SF.7. PUBLICNWOLVEMENT
AND EDUCAIION

MAJOR PUBLIC ACIIONS
FORAUTHORITY REVIEW

LEGISLATION REQLTIRED None

Target Dates: Submit scope of work to PSWQA by July 1, 1987. B€gin
implementation of survey and testing of recreational areas by October 1, 1987
Adopt regutations by July 1, 1988. Start restoration projects by July 1, 1988.

DSHS shall annually publish and distribute to local health d€partments,
Ecologr, and other state resource agencies and local watershed management
committees (see NP-3) an inventory of all sites in the Puget Sound basin
where recreational and commercial shellfish beds hatle bccn found to be
contaminated, indicating the types ofcontamination test€d for and thc typ€s
found.

Target Dat€: First irventory distributed by July 1, 198?

Ecologr, working through its Shellfish Protection Advisory Committee and in
consultation with the Departrnent of Fisheries and DNR, shall asscss ongoing
funding mechanisms for shellfish protection progams Ecolory shall consult
with DNR about the use of Aquatic Land Enhanccment Account funds for the
shellfish program.

Target Date: Assessment submitted to PSWQA by January 1, 1989.

Ecologl, working through its Shellfish Protection Advisory Commiffee and in
consultation with DSHS, tribeg the Department of Fisheries, and local health
agencies, shall identi$ improved mechanisms for disseminating information
among agencies and to the public on slpllfsh issues, including citizen involve-
ment in shellfish protection projects and the prwention of slrellfish contamina-
tion Information about shellfish and slrellEsh protection shall be included, as

appropriate, in other educational programs dweloped under thc PSWQA plan.
DSHS and local health dcpartments stull implenent a program of posting press
releascs, and other t€chniques to inform thc public of commercial and recrea-
tional strcllfish contamination and closures and to prevent harvesting of
contaminated shellfistu Education shall be a required element of all local
programs under SF-2 and SF-4.

Target Date: Program to b€gin by July 1, 1987

1. Restoratiorulrotection program for commercid shellfish beds (SF-2, NP-6)

2. DSHS program for testing of toxicants in selected areas (SF-3).

3. Recreational shellfishprogram and regulations (SF-4).

The shellfish program is estimated to cost approximately $06 million in FY
1988 and $1.9 million per year thereafter. The greatest costs are for a

ESIII\,IATED COST

5-28. Pugct Sound Watcr Quality Managcmant Plan
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recr€ational shcllfish program at apprfiimately $13 million per year. Costs
for continuation and erpansion of Ecolog/s Shcllfish Prot€ction Progam under
SF-2 are estimated in element NP-6 of the nonpoint program.

Private s€ctor costs rezulting from shellEsh restoration and protection projects
would primarily involve repairs for failed on-site septic systems or implementa-
tion of farm animal waste control progams These costs are discusscd in the
nonpoint program.

5-29. Putlt sound Weter Quality Manatcmcnt Plen
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ACTIONPIA}.I

MUNICIPAL AND INDUSTRHL DISCHARGES

PROBLEM DEtr'INITION

E}MRONMET{IAL PROBLEMS Industries and municipal sewage treatment planb rcleasc about 650 million
gallons of cEuent (wastcwatrr) to Pugct Sound every dry, Municipal and
industrial discharges ofwastcwatcr uc oftcn referred to as "point sources" of
pollution because tlry arc dischargsd into thc water at a sp€ciEed point such
as apipc orditch"

Ertensive and continuing cfrorts to confiol convcrtional poltutantJ from point
sourccs with wastcryatcr dischargp pcrmiB har/c pro\red increasir4ly succcssfirl,
and watcr qualig problems relatcd to thcsc pollutants are now r€latirrEly rare
in hrgct Soundv. Whcrc srch problems do @cur, ttre,y arc gcnerally locatized
and nansient

Toxic pollutanb are of greatcr conccrn in Rrgct Sound. Of greatcst conccrn
are tcicaats that are p€Bistent (rcmaining in cxistcncc indefinitely) and those
that are insvcrsibb rcumulated and conccntratcd in scdiments and living
tisnres and passed through thc food chain

Many tuicants dischargcd W point sourc€s bind to particles and scttle out to
become part of thc scdimcnt Thc concentration of toxicants formd in rcccnt
scdimcnts from Rrgct Sound's urtan bays ir up to 100 timca thc lcvels in the
clcarrcst rural baJc, Toxkant conccntrations in sediments ftom the central
buin and rural bays are much lwer but are still elerratcd ovcr prcindustrial
lorcls lligh conccntations of toxic contaminants havc becn associatcd with
highircidcnccsof discascd 6sh and othcr advcrsc biologM eficcts in Rrget
Sorurd's urtan brys. Tdc substancca may also posc hcalth risks to con-
zumers of Puget Sound rcafood.

While maq, industrica and municipal tscatment plants that dischargc directly to
thc Sound and ih tributaries dircharge sigriEcant quantities of tqicants,
current effiucnt monitoring is insrfficicnt to Gstimatc accuratcly their contri-
bution relativc to othcr sourccs of tqicanB such as stormwater. CSOS, and
nonpoint sources

&ftc tcdera Oean Watcr Act dividcd pollutants into categorics with
varying reErircments for control of cactu Corattlonal pollutants are orygen-
dcplctirU substances, urpended solids, fecal coliform bacteria ptl, and oil and
greasc. ?]dc po[utants include ljl hcavy metals, 111 organic comDounds (such
as pcsticidcs and polydlorinatcd biphsryls, or PGs), asbestos, and cyanide.
All other pollutanB arc classificd asnoncqpqtional pollutants.

9An crccption to this e*isG in the casc of shellfish bcds within
approximatcly one milc of munkipal disclurges Bocausc of thc risk of
contamination with pathogenq o[rcnt rulcs automatically require closure of
such shcllfistr bcds.

\
,f)
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INSTITI,MONAL PROBLEMS

In cases where municipal treatment systems receive industrial discharges, these
"indirect discharges" generally contribute a high proportion of the toxicants
discharged by the treatment plant These toxicants can interfere with the
operation of the sewage tr€atm€nt plant, €xpose plaflt workers or equipment to
damaging substances, or pass though the treatment plant to contaminate the
water, air, or sludge.

While toxic pollution of sediments has become a dominant conc€rn, recent
reports show that the ra surface "microlayer" may also be contaminated with
toxicants in sufficient conc€ntations to hll or cripple lawae and fish eggs
that are found in the mioolayer. The water itself also sometimes shows
concentrations of toxicaflts that exceed EPA's criteria for the protection of
marine life from adverr chronic effects

While the rate of contamination of sediments by some highly regulated
toricants (e.g., lead, DDT, PCBs) is decreasing, most other toxicants can be
expected to continue to accumulate at lwels sufficient to cause biological harm
unless additional controls are implemented. As population and industrial
activity increase, toxic contamination may becom€ more severe. Because of the
persistence of many of these toxic substances, this contamination is not easily
reversed.

The federal Clean Water Act and Washington state law have establistre d a
strong institutional ftamework for contolling municrpal and industrial dis-
charges. Direct dischargers must obtain a National Pollutant Discharge
Elimination System (NPDES) permit from the Department of Ecolory (for
nonfederal facilities) or EPA (for federal facilities). Ecology also administers
state waste dirharge permits, which regulate discharges to sewers (and related
pretreatment requirements) and to groundwater, Ecolog has been delegated
authority to administer ttrc pretreatment program, which regulates certain
industrial and comrnercial discharges to sewers.

Under the point sourcc control systerl (1) a permit is required for any point
source discharge, (2) the permit establishes specific limits on the guantity and
concentradon of contaminants allowed to b€ discharged (or on the overall
toxicity of the effiuent), togcther with otJrer r€quirements (for monitoring,
spill prorention, and others), (3) dischargers must monitor their effuent and
report compliance with the conditions of the permit, and (4) the administering
agency periodically inspects the frility and takes cnforcement action as
neoessary. Efrluent limits in permits must include minimum technologl-based
limits (generally based on criteria of "Best Available Technologr" from federal
law or "all known, arailable, and reasonable treatment" from state law) plus
more stringent limits where nec€ssary to meet state water quality standards.

A number of weaknesses have been identified in the current implementation of
the point source control system that allow toxic contamination to continue.
These weaknesses include:

Permits have generally imposed very few limits on toxicants or particu-
lates (either by limits on overall toxicity of on specific toxicants).

o
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PROGRAM GOAL

STRATEGY

SI.]MMARYDESCRIPTION

o EPA effluent guidelines do not cover all industrieq waste streams $dthin
induskies, or contarninants within waste str€ams.

o Permit writers often lack sufficient information, guidelines, and standards
to writc toxicant limits in permits, and must rely on best professional
judgment in developing permit conditions.

o Current informal guidelines for dilution zones do not take into considera-
tion persistent toxicants and reconcentration of toxicants in sediments.

o The scope of discharger self-monitoring is limited and does not detect
problems in sedimenl

o Past enforc,€ment has been weak and inconsistent.
o Felony provisions do not erist in state law for serious, willful violations.
o Inspections are infrequent and are generally preannounced.
o There is no system to detect unpermitted discharges, except to a limited

er$ent in urban bays.
o Self-monitoring is rarely independently verified.
o I:boratory data are sometimes inaccurate and are therefore unreliable.
o Municipal op€rator training is limited in scope, e.g., operators generally

receive no training related to pretreatmenl
o Public participation in permits and related decisions has been limited.
o Ecolory lacks adequate resources to effectively carry out its functions

under the NPDES and pretr€atment programs.

To achieve comprehensive improvement in the control of toxic pollutants
discharged into Puget Sound by industrial and municipal dischargers, reducing
and eventually eliminathg harm from toxic conta dnants entering or accumu-
lating in the Sound.

The strategy for achiwing this goal is (1) to regute that all waste discharge
permits include appropriate limitations on toxicants and other pollutants of
conoem; and (2) to de\rote substantially increased resourc€s to the inspection
and enforcement of waste discharge permits for industrial and municipal
discharges throughout the Puget Sound basin as well as the discovery and
control of unpermitted discharges.

This program calls for extensive improvement in the efrectiveness of the
state's point source control program (including the pretr€atment program) and
emphasizes control of toxicants from both industrial and municipal discharges.

The program requires waste discharge permits to include limits on overall
toxicity and/or specific toxicants of conc€rn in addition to limits on conven-
tional pollutants that are orrrently in most permits Frolory will include
specific conditions in permits aimed at controlling the introduction of toxicants
into the Sound in both a dissolved and a particulate form. In additioq
comprehensive monitoring requirements are added to permib to ensure compli-
ance with permit conditions and to detect contamination not controlled by
efluent limits and other permit requirements.

This program devotes substantially increased resources to the inspection and
enforcement roles of the Department of Ecolory. Ecolory is further directed to
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IT{AJORTT.ATTJRES

PROGRAMELEMEITTTS

SIANDARDS

P.1. ADOPTEPAWATER
QUALIIYCRIIERH

P.2. CRIIERIAFOR CIASSI.
I.TING SEDIMET.ITS IIAVING
ADI'ERSE ETEECTS

carry out a scarch for wzstewatcr dischal8cs that do not ha\rc pcrmits.
Felorry prorrisions for villtrl violations arc to bc rcqucstcd in propoced
lcgislation Finally, in ordcr to assrc that thosc individuals with a diroct
impact on Rrgct Sound are fully awarc of thcir rcsponsibilities, cnhanccd
education is requircd ofopcratoB ofboth industrial and munkipal trcatment
plurts, and smplo5tcc cducation aseiltancc is to bc prwided to cmploycrs whosc
emplqlccs makc dccir{onr aEccdng thc Sound.

--Ecolory adopts scdimcnt criEria, EFA cntcr quality critcria for tcicalts,
and critcria for deftring dilution zoncs

--Pcrrrits are modified Soundwidc to incorporatc appropriate toxicant limits
and comprehcnsivc monitoring requiremcnts

--Inspections and eirforccment are ubstantially increascd.

--fuanded permit @^ac asscsscd to recovcr thc futl cost of issuing aod
administering pcrmitqrv a study will dctcrmirrc the feasibility of asscssing
variablc chargesbascd on toxicig oftbc efBuent

-Enlmccd education progr"ns arc undertalccn.

--Public noticc of signiEcant pcrmit actions is cnlnnccd.

To assurc bcttcr control oftoxicanB Ecologgr shall adopt num€ric8l watcr
quality critcria cquivalcnt to thosc publishcd mEPA's Qulity Ctitdb fu
Watq. Ttwqitedrnaybc adoptcd B rcfcrcmc; if so, a nrmmary of the
critcria (imluding thc mmcrft;al vducs) shall bc rypcnded to copics of the
statc watcr quality rtandards distributcd R Ecologt

Target Date Scptcmbcr 30, 1987 (aspart of Ecolog/s current rcvicw and
revision of the statc watcr qudity standrds).

Ecolog shall dcrrclop and adopt by regulation critcria for identiSing and
dcsignating sedimcnB Olat he obscrvablc acutc or chronic advase efrects on
biologi;al rcsourocs or porc a signifcant hcalth rislc to humans. Scdimcnb
that crcccd thc critcria are dcfincd as'scdiments havirg adlcrsc cifccts."
Thc aitcria mry usc plrysi;al, chemial, and biologkal tcsB and slull clccly
identify pau/hil standerds for thc prcsaibcd tests Bocausc mcthodologies to
asscss thc human hcalth rbks of drcmfuzal contamination of scdiments arc not

Ihccausc rcccipt of enhanced permit fce rcvenucswill notbcgin untit
fscal year 1989, Iitnding for progran elcrrcnB bcforc that time worild come
from thc state goncral fitnd.
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P.3. DILTMONZONE
CHTERIA

wGil dcvclop€d, thc initial criteria mry dcd onlywith advcnc cfrccts on
biological rcsources. Th critcda slull bc rcviscd to incorporatc information
on human hcalth rislg as itbccona availabla

Thc cdtcria shall bc nscd to limit dilcharg$ ttnoughthc NPDES progran and
to iden@ sitcswith rdimcnt contamination Th critcria shall bc uscd as a
basir for rcgulation of solid mattcr including scdimcnts and orpendcd solids
(gnspcndcd particnlatcs) in wastcmatcr strcam$ Ongoirg work by EFA and the
PngptSound [hcdgpd Oiryoealanatyrtu (PSDDA) to dcrdop edimcnt guality
valucs may bc uscd es thc tcchnical basis fur thcsc critlria

Tlrcsc scdimcnt critcria will not ncccssarily be direcfly applicd to dccigions on
dredgcd natcrial disposal or thc dcamry of contasrinatcd cdimcnt sit€s.

PIIDDA is crycctod to rccommcnd critcria brcnvironmcntally s& and publidy
rccptablc unconfncd aqurtic dfupooal of drcdgpd matcrial that allw some
matcrid with gdrrerlc ctbc6 to bc dilpoocd of in openwatcr (scc Scdiments
elcracnt S-2).lr Ecologl may dctcrmirc that it is not coct-cEcctive to cqr,
trcat, or rcmovE all scdimcnt! inurbarbays thst*ccd thc critcda darcloped
undcr this element but mry lct highcr (morc contaminatcd) triggsr l€\rels that
would rcq{t in remedial rtions (sce Scdiments clcmcnt S-7).

In dcuCopirU ttrcsc scdimat critcria, Ecolog shall form an adrdsory committee
which ghall includc rcprcsontativcs of cnvironmcntal and public intcr€st groups,
portgr industry, ryropriatc statc and Edcral agcncics, local gg/crnmGnt& and
fibc!. Thc criGri8 rhrll bG rcsfu;wed and updated as ncccssary at lcast cvery
tluec ycars.

Tarypt Datcs: htcrim scdimcnt critcriarc to bc proposcd for adoption by
Juoc 30, 19E& Final adopdon of th initial critcria shallbc complctcd by
Dcccmbsr 3t" 19E&

In odcr to prwidc adcqum qpotmity for puHic rcview and commcnt on the
critcria gorcrniry dilution zoncs srromdiqg rnrtc*atcr disctmrges (within
whichwater quality standardr do not ryply), Ecology shall adopt administrative
rulcs rycciffig critcria for cstablishmcnt of dilution zoncs in wastcryatcr
dirEhargc pcrmiil. As part of thb cfrrt Ecolog shall also considcr thc need
to ddElop ryceiEc ctiteritfor dbstt dilution zones.

Target Datc: Final adopdon of rulcs by Dcccmbcr 31" 1988.

IITltc scdimcnt standards dffitopcd by Ecology undcr this etemcnt arc
mcant to dablilhletelsof rcdincnt contmination thatwould be acccptablc
throughout thc Sound md to be a basb for prercntiry futurc contamination.
StandarGforurrconfined opcrrxra0cr dnpocal will probabtybc lc$ sEfuEpnt
bccaurc PSDDA sitcrwill be sclGctcd for mininal inprt, thc sitcswill bc
monitored, and thc cftctrof arycontaminatcd rcdincntswill bc mitigated by
tlt dcarrr material also bcfotg diryooctl of at thc urrconfned opcnwatcr sitcs
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PERMITS

P.4. PERMIT FEES

P.5. PROCEDT]RES MANUAI-
AND IT.IIERNAL IECHMCAL
ASSISTAI.ICE FOR PERMIT
WRITERS

The Authority shall submit proposed legislation to the 1987 lrgislature
amending RC\il 90.,18.460 and directing Ecolog, to asscss permit fees on all
permitted dischargers statewide (hcluding industrial, municipal, and fcderal) to
recover the cost of administcring the NPDES and state waste discharge permit
programs. Costs to be includcd in calculating fees shall inctude (l) initiat
permit issuance, (2) compliance revi€w and erraluation, (3) inspections and
related monitoring, (4) laboratory support, and (5) overhead expenses directly
related to the preceding items. Fees would not be designed to recover
€xp€ns€s related to enforccment (including discovery ofunpermitted discharges)
or expenscs that are funded by fcdcrd grants. Fees for pretreatment-related
state discharge pcrmits shall recover expenses related to administration of tlre
pretr€atment progran Ecolory shall ensure that indirect dischargers are not
assessed a double permit fee (i.c., onc€ for their state discharge permit and
again as a contribution to tlre treatment plant's permit fee).

Ecolory stull adopt an initial schcdule for this permit fee and shall submit to
the Authority a study of the feasibility of establishing a variable charge based
on the quantity, toxicity, p€rsht€nce, and other characteristics of ttrc efEuent
A variable component of th€ permit fee would, to the maximum qrtcnt possible,
create an incentirrc for dischargers to rcduce tlre quantity and harmful
characteristics of their efluent.

In establishing thc fee schedule Ecologl shall consider impacts of fees on small
dischargers and provide appropriate relief if such impacts would be excessive.

Ecology shatl also give special consideration to the appropriate fee for permits
issued to public entities for urban nrnoff.

The proposed fee legislation shall rcquire Ecolog to report annually to the
kgislature and to the public on actions it has taken over the past year to
improve the administrative efficiency of the NPDES and pretreatm€ot permit
systems. Ecology slull furthcr be directcd to develop evaluation criteria
against which its wccess in improving administrative efficiency can be
measured ftom year to year.

The proposed legislation strall dcdicate thc fee revenues to an account which
would be arrailable to Ecologt for water quality programs, subject to legislative
appropria6on.

Target Date: Submit fee legislation to 1987 I*gislature. Bcgin assessing

eryanded permit fees by July 1, 1988. Submit feasibility study of the variable
charge by March 31, 1988.

Ecolog shall prcparc and r€visc as nec€ssary a proc€dures manual for permit
writers. This manual stnll include pidelincs and procedur€s to ensnrre that all
pertinent information is rnade arailable and used by pcrmit writers in
determining rypropriat€ effuent limits, parti@late contamination limits (sec
P-7), sourrc control measues, and other conditions in NPDES and state
permits. Such information maybe dcrived from documents already aailable to
the department (e.g, the applicant's most rcc€nt hazardous waste annual
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P.6. TOXICANT BFFLTJENT
LIMITS IN PERMITS

reports) or additional information that would be requcsted from the applicant
(eg., information on the overall distribution of contaminants betw€en the
dissolved and suspended phaxs of the etfluen|.

The procedures manud shall require that all NPDES permits include appropriate
conditions addrcssing all stormwater runoff from permitted facilities. The
procedures manual shall incorporate other requirements of this plan related to
permit writing, including enhanced information in public notices and fact
sheets pertaining to draft permits. The procedures manual shall encourage
Ecology staff to make tlrc best posible usc of industry eryertise and resources
in carrying out permit writing and appropriate related activities.

The procedures manual shall also include guidelines for permit writers to use
in waluating the potential for cross-media transfer of pollutants. Thesc
guidelines shall cmphasizc mechanisms arrailable to permit writers to encourage
waste r€duction at the source rather than end-of-prp€ teatmcnt if zuch
treatment rcsults in cros-media transfer of pollution.

Ecology slull provide opportunity for the public to review and comment on the
draft procedures manual.

Ecolory shall establish an internd technical assistancc team to assist permit
writers in rescarching and writing appropriate conditions for NPDES and state
permits.

Target Dates: Complete interim proccdures manual by December 31, 1987.

Complete final procedures manual by June 30, 1988. Establish internal
tcchnical assistance team by March 31, 198&

The objective of toxir:ant efluent limits in permits is,tp control through the
use of all known, available, and reasonable methodsrl ttre sources of toxicants
in the waste discharge. In issuing or reissuing NPDES or state waste dis-
charge permits, Ecology permit writers shall review the dischargers operations
and incorporate permit conditions which require all known, available, and
reasonable methods to control toxicants in thc disclnrgers- wastewater. Such
conditions may include, but are not limited to, limib on the dirharge of
specific chemicals and/or limits on the ov€rall toxicity of the cfru€nt. The
toxicity ofthe effluent slull be detcrmined by techniqucs such as chronic or
aorte bioassa5rs. Such conditions shall be rcquired regardless of the quality of
receiving water and regardless of the minimum water quality standards. In no
errent shall the discharge of toxicants be allowed that would violate any water
quality standard, including toxicant standards, sediment criteria, and dilution
zone criteria"

I2Ecology has considered the following criteri4 among others, in deter-
mining "reasonable methodsJ' (1) stafus of planning needed to proceed with
the propos€d method, (2) environmental or siting constraints, and (3) econornic
factors. The Pollution Control Hearings Board has upheld Ecology's use of
these criteria (scc PCIIB Nos 84-17E, 8/,-ZM,8y'-.2LL).
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P-7. EFFLUET.M LIMTTS IN
PERMITS-PARTICI.JI,ATE S

P.8. MONITORING REQTIIRE-
MENTS IN PERMITS

In the fact slrcet accomparying each draft major permit, Ecology shall clearly
explain how the draft permit fulfills the goal of reducing and eventually
eliminating harm from toxic contaminants in Puget Sound, including a summary
of the information used to determine which limits on specific toxicants and/or
overall effluent toxicity should be included in the permit. The Authority
requests EPA to provide a similar explanation for any draft major permit
issued by EPA.

Target Date: March 31, 1988.

In issuing or reissuing NPDES permits, Ecology shall obtain and re\dew
information on particulate contamination in the applicant's effluent and shall
include specific conditions on particulate contamination, appropriate to each
case, sutfrcient to assure that the ambient sediment crit€ria will not be
violated. Such conditions may include sourc€ control measures, best manage-
ment practices, numeric limits on toxicity of the particulate fraction of the
emuent, numeric limits on the conc€ntration or mass of eecific ctrcmicals
discharged, or other conditions deemed appropriate by Ecology. However,
permittees shall not be required to complywith conditions for which there is
no appropriate laboratory protocol, as determined by Ecology, Any draft of a
major permit proposed without conditions on particulate contamination shall
include, in the accompanying fact sheet, a written e4planation of reasons why
such lirnits are not applicable to the specific discharger. The Authority
requests EPA to carry out this element with respect to every MDES permit
isued by EPA in the Puget Sound basin (see also element P-l1).

Tatg€t Date: This element shall become effective no later than January 31,
1989-the date that ambient s€diment quality criteria become effective (see
element P-2).

In issuing, modifying, or reissuing NPDES permits, Ecology shall consider the
need for each of the five tlDes of monitoring listed below and shall include
requirements in permits for all tlpes of monitoring that ar€ appropriate to
each permittec. Monitoring requirements included in permits shall bc tiered so

that if initial sampling discloses no problems, a r€duc€d monitoring schedule
may then apply. Likewise, if initid sampling indicates the possibility of
problems, a more frequent and/or more comprehensive monitoring schedule
would apply.

Ecolory shall develop (and rwise as nocessary) guidelines for the ftequency
and methodolog/ of these tests and for reporting requirements and format.
The guidelines shall irrclude the tiered approach described above. The guide-
lines shall specify indicators, sampling techniques, and analytical methods that
complem€nt the ambient monitoring programs in Puget Sound. The guidelines
shall also define triggers for determining when action is necessary to modiff a
permit Ecology shall develop the guidelines in consultation with municipal and
industrial dischargers, laboratories, EPA, the Authority, and others as appro-
priate.
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The fact sheet accompanying each draft major permit shall include a brief
discussion of how ttr draft pcrmit has dealt with each of the five tlpes of
monitoring sp€cified below and shall explain those situations whcre any of
th€s€ qDes of monitoring have not been required in the draft permit.
Although these monitoring requirements shall be primarily directed toward the
detection of impacts from individual wastewater discharges, as a second
priority, and to the €xtent practicable, Ecolog shall develop monitoring
requirements for permits that will facilitat€ the calculation of total contami-
nant mass loading to Rrget Sound.

Thc five types of monitoring are as follows:

1. Monitor specifed parametes in tltc sedbcnt in the vicinity of every
significant outfalll

L Scparately analyze samples olthe particalate ftaction of the effluent
ftom each significant outfall;

3. Conduct periodic acute and chronic toxicity blbassays on a sample of the
efluent ftom each outfall and on thc scdiment near each outfull;

4. Conduct periodic survc,ys of the population, speci€s composition, and
lrealthof biota in the vicinity of each significant outfall;

5. Monitor water guality at th€ boundary of the dilutiq, zonc,

If, for a given tcst Ecology finds that there is no analytlcal protocol reason-
ably available, or ifthere is no public or private laboratory capabitity to carry
out the test, Ecolog may snrryend the testing requirement for that test until
such time as such a protocol and/or laboratory capability becomes available.
Ecology shall promotc th€ dwelopment of protocols and laboratory capability
in cases where these are not available for the types of monitoring tests listed
above (see also laboratory elements L-l and L-2).

Ecologl, in cooperation with EPA, shall prcpare a list of the highest priority
permits @ascd on the probability of eflucnt containhg a significant quantity
of toxic pollutants of conc€rn) to be reopened prior to @iration for inclusion
of these monitoring requirements. Ecology shall submit this list to the
Authority together with a schedule for completion of permit modifications to
furlude thesc requirem€nts.

Every major and minor permit issnred or reissued by Ecologr before the
monitoring guidelincs are implemented shall include a reopencr prorision
allowing the modification of the permit to incorporate monitoring requirements
in accordance with this elcmcnt. Every permit issued or reissred by Ecology
shall include a reopcner clause allowing Ecologt to mod$, based on monitor-
ing results or other causes consistent with state and federal regulations, the
effluent limitations, monitoring requirementq or other conditions in the permit.
Thc Authority requests EPA to include similar reopener provisions in wery
NPDBS permit issued by EPA in the Puget Sound basin.

Ecology shdl nrbmit a report to the Authority on the advisability of providing
an "option B" in which Ecologr would arrange for an independent organization
to conduct some or all of ttrc monitoring activities (especially those irwolving
sampling outside the effiuent pipes-€.g., 1, 4, and 5 above) for some dis-
chargcrs in lieu of the individual dischargers performing this monitoring
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P.9. SPIL CONTROL
PT,ANS REQUIRED

P.10. DPI,ANATTON OF
REI.AXEDAND INCREASED
LIMTTS IN PERMITS

P.11. ENTIANCEI)
REQUIREMENTS FOR
EPA.ISST'ED PERMITS

themselves, to be fundcd by a surcharge on the NPDES permit fee paid by
these dischargers. Thc study shall estimate the amount of the fee sucharge
that would be necessary to support this alt€mative and whether the overall
cost to dischargers would be reduced. The study shall also addres whether
the quality of information derived under such an alternative would bc im-
proved. This study shall not be construed as authorizing any delay in the
implementation of the monitoring requirements described in this element

Target Dates: Include reopener language in all permits issued or r€issucd after
March 31, 1987. Complete monitoring guidelines by December 31, 1987. Submit
report on "option B" by Deccmber 31, 1987. Include monitoring requirements
in permits issued or reissued after March 31, 1988. Subrnit list of high
priority permits and schedule for completing modiflcations by March 31, 1988.

Every major permit issued or reissued shall include appropriate conditions
requiring the development or updating, if necessary, of spill prevention control
and countermeasure (SPCC) plans As a minimum, such plans strall apply to
both oil and hazardous substances. Ecolory, in consultation with EPA, shall
actively rcviw and comment on the SFCC plans and slull reguire tlrc per-
mittee to implement the approved plan. Ecology shall take enforcement action,
consistent with its enforcement guidelines, against any permittee found out of
compliance with its SPCC plan.

Target Dat€: Begin implementation by March 31, 1988.

For any draft permit whose efluent limitations are in any way less stringent
than those in the preceding pcrmit, Ecolog shall includc a conspicuous notice
and clear eqplanation of th€ reasons for such limits in the public notice of the
draft permiL This requirement shall apply to all effiuent limitations that are,
or appear to be, a relaxation of limits in comparison to the previous permit.
This requirement for notice and written explanation shall also apply to any
draft permit proposing to allow a greater amount of emuent to be discharged
due to increascs in production In wery such explanation, Ecolog shall
report on measures available to and undcrtaken by tlre dirharger to reducc
the production of pollutants per unit of product Ecolog shall adopt rules
implementing this program element.

Target Dates Begin notice and erylanation process by March 31, 1987. Final
adoption of rules by June 30, 1989.

The Authority requests that the Environmental Protection Agency include
conditions in EPA-issued permiB at least as stringent as those that ar€
required under this plan in permits issued by Ecologl. This request applies to
all toxicant and particulate limits and to monitoring, spill control, frequency of
inspection, and public notice requirements. The Authority also requests EPA
to review cxisting EPA-issred permits and modify ary permit as neccssary to
include such limits and requirements.
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P.12. REEVAI.,UATE ALLOCA.
TION OF PERMITS INTO
MA"IOR/MINOR CATEGORIES

COMPLIANCE ASSURANCE

P.13. URBANBAY
ACTIONIE,AMS

P.14. INSPECTIONS

Ecolog shall not certi$ the issuancp or renewal of any MDES permit for a
federal facility under Section r()1 of the CXean Water Act unles the permit
includes numeric limits and other conditions required to comply with all
applicable water guality and sedim€nt standards and other elements of this
plan. Before considering a 401 certifcation for a federal facility permit,
Ecologl shall seek to be familiar with ttrc facility site, through joint site visits
or inspections with EPA or other means.

Target Date: This element shall apply to Ecology 401 certifications issued
after December 31, 1987,

The Authority requests that EPA give special consideration to early completion
of its reevaluation of the major/minor permit classification for permits in the
Puget Sound basin. Ecolory shall communicate to EPA any discrepancies it is
aware of in the classification of permits in the Puget Sound basin.

The Authori$ recognizes the "Urban Bay Approach" as an essential part of a
comprehensive shateg/ to control point source pollution and requests EPA to
continue providing resources for the urban bay programs. Support for the
Urban Bay Action Te ams is included in the cost estimates for elements related
to permit writing (P-6, -1, -8), inspections @-14), searching for unpermitted
discharges (P-20), and investigation ofcontaminated sediment sites (S-8).

Ecology shall conduct a signifcant number of class I inspections on an
unannounced basis. Similarly, a sigrificant number of class tr inspections shall
include an unannounced sampling visit Ecologr shall assure that zuch
conditions as may be necessary to provide a prearranged means for Ecolory
inspectors to obtain unannounced samples of effluent on a Z-hour basis are
included in appropriate permits

Ecologl shall conduct inspections in accordance with the following minimum
schedule:

TvDe of oermit
Major
Sigrificant minor
State and minor NPDRS

Number of inspections per year per permit
Class I Oass tr

2t
1

1

05
0.1

Additional inspections (both announced and unannounced) shall be conducted
bascd on the permittee's record of compliance.

Target Date: Begin phasing in enhanced inryection schedule by September 30,

1987. Complete phase-in by July 1, 1991.
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P-15. STTJDY OF INDEPENDENT
VERTTIICATION OF
SELF.MOMTORING

P.16. USEOFCERTIFIED
I,ABS FOR SELF.MONITORING

P.17. DATAMANAGEMENT

ENFORCEMENT

P.18. ADOPI ENFORCEMENT
GTJIDEUNES AS REGUTATIONS;
REPORT ON ENFORCEMENT
POLICY

Erologr shall submit to th€ Authority the results of a study evaluating
alternative methods of carrying out independent verification of self-monitoring
reports submitted by dischargers, together with Ecology's proposcd plan and
estimated cosb for implementing a veriication program. Possible methods to
be cvaluated may include combining the independent vcrification function with
the quality assurance/quality control procedures contemplat€d under the
laboratory certification program (see laboratory element L-l and element P-16)
and also "option B" in element P-8.

Targct Date: Submit study by September 3Q 1988.

Ecologt shall adopt regulations reguiring all permittees to use a cerffied
laboratory for their wastewater analyses and requiring all certified laboratories
to use ryecified protocols and complywith specified quality assurancc/quality
control procedur€s (sec l:boratory Support program). Before implemcnting this
requirement of permitteeg Ecology shall ensure that the laboratory certifica-
tion program is operational (see element L-1) and that a sufficient number of
certified labs are available to carry out needed analyses. Labs owned and
operated by individual industrial and/or municipal dischargers shall be eligible
for certification. The Authority shall include authorization for Ecologr to
require use of certified labs in proposed legislation to be zubmitted to the 1987
kgislature under element L-1.

Target Dates: Adopt regulations by March 31, 1989, Permittees to begin using
certified labs by July L f989.

Ecolory shall compl€te the initial implementation of its computerized Waste-
water Dischargc Information System for tracking self-monitoring rcports of
dischargers and other information related to major NPDES permits.

Ecology shall complctc the initial loading of data related to state (pr€treat-
ment) and minor NPDES permits and begin incorporating routfurc self-monitor-
ing data for these permits into the Wastewater Discharge Information Slstem.

Target Dates: Complete initial implementation of tlrc WDIS system (included in
status quo budgeQ by March 31, 1987. Load stat€ and minor permit data by
June 30, 1989.

It is the policy of the Authority that enforcement guidelines be adopted by
F*ology as administrative regulations In recognition of the desire to gain
additional eryerience with enforccment grridelines before they are formally
adopted as rules, Ecolog and the Pollution Control Hearings Board shall each
submit a report to th€ Authority assessing the effectiveness of Ecolory's 1985
Enforcement Policy and Manual, its 1986 supplemental guidelines, and any
further supplemcnts that are issued before the date of the reports Ecologr
shall also include in its report a list of all enforcement actions taken against
violators during the preceding year. The Pollution Control Hearings Board
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P.19. CROSS-TRAINING
FORINSPECTORS

P-20. SEARCHFOR
UNPERMITIED DISCTIARGES

P-21. FEIONY PROVISIONS

PRETREATMENT

P.22. ADDMONAL STATF FOR
PRETREATMENT PROGRAM

shall also include in its report an ass€ssrnent of the advisability of the board
havingde novo rwiew powers.

Target Date Ecolog and PCHB to ubmit enforcem€nt r€ports by December
3t,1987.

Ecolog shall establish an ongoing; vigorous program of training for inspectors,
including cross-training in other environmental regrrlatory programs, recognition
ofproblems related to cross-media transfer ofpollution, and opportunities to
reducc or recycle waste at th€ source. This program shall assure that an
appropriate perc€ntage of insp€ctors' time is allocated to training activities.

Target Date: Establish the program by July 1, 1988.

Ecolog, shall carry out a coordinated program for detection of wast€water
discharges not covered by permits This shall apply to both direct and
indir€ct wastewater discharges and to direct discharges of stormwater from
industrial facilities Ecolog shall ensure that its enforcement guidelines
incorporate appropriate automatic p€nalty provisions for instances when
dischargers without permits are discovered.

Ecolog shall submit a report to the Authority evaluating the environmental
significance and methods of detection of hazardous waste discharges to sewcrs
which are legal under the RCRA domestic sewage exemption, together with the
department's recommendations on this issue.

Target Date: Implement search for unpermitted discharges W January 1, 1988
Submit report on exempted hazardous waste discharges to sewers by June 30,
1988.

The Authority shall zubmit proposed legislation to the 1987 kgislature to
amend the state water pollution control act to prwide for felony penalty
provisions for willful violations.

Ecology shall assigr zufficient staff to fully carry out the pretreatment
progam, including permitting compliance tracking, inspections, spill control,
auditing of local programs, and enforcement as needed.

Target Dat€s: Begin phasing in additional staffby January 1, 1988. Reach tull
staffrng by July 1, 1990.
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INTORMATION/ED UCATION/
TECHNICALASSISTANCE

P.23. MUNICIPAL
OPERATORTRAINING

P.24. CERTIFY INDUSTRIAL
TREAIMET.IT PI.,ANT OPERATORS

P.25. EMPIOYEE EDUCATION
ASSISTANCB

The Water and Wastewater Operators Crrtification Board shall revise the
sewage t€atment plant operator qualification standards in WAC 173-23H)30 to
require the completion of a course covering treatment and pretr€atment laws
and regulations, treatm€nt technologics, maintcnance and trouble shooting, and
recognition of pretreatment-related problems All new plant operators shall be
reguired to meet this requirem€nt Operators who are currently cerffied shall
be required to fulfll this requir€ment for recertification. A follow-up class
will be required every three years for rccertification in addition to current
testing requirements.

Target Date: Board adopts rwisions to the municipal operator gualification
standards by September 30, 1988.

The Authority stmll propose legislation to amend Chaptcr 70.958 RCW to
extend the certification r€quirement to operators ofindustrid treatment
facilities. This legislation would direct the Water and Wast€water Operators
Certification Board to dwelop operator qualification standards for operators of
industrial treatment facilities (for both direct and indirect dischargers).
Ecolory would adopt appropriatc rul€s to implement an industrial treatm€nt
plant op€rator c€rtification program. Such nrles shall prodde for recovery of
at least 50 percent of the cost of administering the program through user fees
(e.9., application, examination, or other fees). Qualification standards shall be
designed to assure that op€rators ar€ aware of applicable laws and regulations
and that they hare an undcrstanding of the environmental impacts of various
waste strearns. Standards shall not bc designed to det€rmine competenc€ to
operate specific industrial f€atment processes.

Target Datesr Board adopts qudification standards for industrial operators by
December 31, 1988. Ecolog adopts implementing rules by September 30, 1989,

In connection with th€ orr€nt cmployee education programs required under the
state Worker Right-to-Knof,,law (Ctrapter a9.70 RCW), Ecologl and the
Department of Labor and Industries shall pr@are and implement a coordinated
plan for developing and distributing educational materials for employees to
appropriate employers in the Puget Sound basin, This plan shall establish a
schedule for distribution of such materials to these employers and shall
establish a schedule for an!, neccssary rulemaking by Ecology or kbor and
Industries. Educational materials to be prepared shall provide information on
the environmental conscquences of waste disposal decisions typically made by
employees of the firms and/or agencies included in the program.

Target Dates: Complete employee education plan by May 30, 1988. Begin
distribution of educational materials by September 30, 1988.
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PI]BLTC I}WOLVEMET.IT

P.26. PUBLICOUTREACH

MAIORPUBLIC ACTIONS
FORAUTHORIIYREVIEW

LEGISII\TION REQTIIRED

ESTIMATED COST

Ecolog shall establish a public outr€ach position to actively contact and assist
groups and indMduals regarding ttrc NPDES and state waste discharge permit
program and related activities. For each permit or action under consideration,
this person shall seek out thosc who may be interested or affected, inform
them of the significance of the action, highlight key decision-making points,
and provide technical assistance in working through the process.

Ecology shall also qpand its permit mailing lists to achieve broad circulation,
regularly provide program information in general publications (e.g., newsletters,
broclures), provide informative and widespread public notice of draft permits,
and establish criteria for deciding when a public hearing will be held on a
permit. In establishing criteriq adopting guidelines, and developing rules,
Ecolog shall actively seek and provide opportunity for meaningful public
involvement in accord with the public involvement policy (EPI-3) of this plan.

Target Date: Establish position by December 31, 1987.

1. Adoption of amendments to water quality standards to include toxicant
criteria and sediment criteria (P-1, P-2).

L Adoption of rules for eqpanded permit fees (P4).
3. Adoption of permit writcrs' procedures madual (P-5).
4. Adoption of monitoring guidelines (P-8).
5. Employee education program (P-25).

1987 Session

t. Erpanded permit fees (P-4).
2. Felonyprovisions(P-21).

Subsequent Session

1, Certification of industrial tr€atment plant operators @-Z).

This program would cost approximately $1.7 million in addition to existing
progrirms during fiscat year 1988; costs would increase to approximately $4.5
million by fiscal year 1992. Cost estimates for each element for fixal years
1987 through 1992 arc shown on the table below. The elements with the
largest costs include inspections @-14), incorporation of efluent limits and
monitoring requirements into permits (P-6, -7, -8), full staffing for the
pretreatm€nt program @-22), and searching for unpermitted discharges (P-20)
Cost estimates for three elements (P-14, -20, -22) include additiond costs for
laboratory fees totaling $3zl00fi) in fiscal year 1988 and increasing to S923,000
in fiscal year 1992.

The cost estimates shown do not include costs that may be incurred by
dischargers in comp$ing with the more stringent monitoring reguirements,
permit limits, and other elements of the plan.
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Most dischargers would incur increascd costs for the additional monitoring that
would be required under element P-8. While tlre specific costs would depend
on the content of the guidelines that Ecolog is directed to prepare and on
the partiorlar characteristics of each efflucnt stream and the local receiving
environment, the tiering approach would be expected to rninimize additional
rnonitoring costs for dischargers where no problems are discovered during
first-tier monitoring A rough estimate of tlrc muimum cost of frst-tier
monitoring for the largest, most complcx dixharges is $20,fi)0 to $30,fi)0 per
year. Monitoring costs would be much less for smaller, less complicated
discharges In cases where problems are discovered in first-tier rnonitoring,
costs for furtlrer monitoring to confrm and characterize the source of the
problem (and for additional pollution control of arry problem poUutants
dixovered) could bc substantial, but cannot be estimated with current informa-
tion.

Some dischargers would have new or more stringent limits imposed on the
discharge of specific toxicants (in the dissolved or particulate phase) or on the
overall toxicity of thc effucnt Ttre cost of meethg more stringent limits
would depend not only on thc specific limits that are choscn by Ecologybut
also on the particular circumstances of the plant involved. Costs to meet
effluent limits could vary widely, from virtually no cost to many millions of
dollars for new trcatment s!'sterns or proccss changes. For example, a toxicant
in the efflucnt of a pulp mill was recently traced to contamination in one of
the chemicals purchaxd by the mill. This toxicant can 4parently be con-
trolled at virtudly no cost to th€ mill by purchasing thc needed chemical from
other, uncontaminated sources. On the other hand, some toxicants are either
unrvoidable by-products of or required in th€ discharger's process. Requiring
"knocm, available, and reasonable" treatment to control thesc toxicants may
necessitatc sukantial modification of thc process or the installation of a ne%
end-of-pipc treatment system Costs for toxicant control cannot be estimated
until Ecology determincs spccif,c casc-by-case limits and each discharger

determines what modifications, if arry, are neoessary to meet the limits

Other elements of the program may also afrect costs to dischargcrs Permit
fees under this program could bc as much as ten times the current fee,
depending on thc fce rhedule to be adopted by Ecology. Laboratory costs

would likely increasc slight8 due to the requirement to usc ccrtified labs.

The greater cost per t€st mig[t be oftct by th€ need to do fewer tesb
because of greater acanracy. Industrial tr€atm€nt plant operators would incur
some cost in complying with certification rcquirements to bc cstablislrcd and in
paying a certification fee. Some dischargers would inqrr costs as a result of
enforcsm€nt action talren when violations are detected tluough increased

inspections and compliance radew efrorts by Erology. Finally, dischargers
would incur some increascd costs to comply with spill and stormwater control
requirerncnts for plant sites. These costs would bc Gxhem€ly variable and
would depend on the characteristics of the site and types of materials used or
stored on the site.

Although state permit fees are propos€d as the source of revenue for several
elements, it should be emphasized that thesc e4panded permit fees require
legislatirc authorization and adoption of a new fee schedule before thqr go
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into effecl The earlicst that rerrenucs ftom the cryandcd fucswould be
reccfued would be fiscal year 1989, hcnc€ other funding would be necessary for
all elemcnts until the permit fecs arc t@ivcd.
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CONTAMINATED SEDIMENTS AT{D DREDGING

PROBLEMDEFIMIION

ENVIRONMBNTAL PROBLEMS

INSflIUTTONAL PROBLEMS

Thc accumulation of toxicants in s€diments and resulting damage to natural
populations is increasingly recognized nationally and internationally as the most
serious threat to the marine ecosystem. Toxic contaminants bind to particles
and are retained as sediments in the Puget Sound basin. Toxic compounds are
found in a wide range of conc€ntrations in the surface sediments (thosc
deposited in the last two ycars) at many locations in the hrget Sound area
Contamination levels of surface sediments in the dee'p central Puget Sound
basin are sigrificandy higher than estimated preindustrial lwels. In urban
areas the present levels of contamination are much higher, up to lfi) times the
levels in the cleanest rural ba5ns.

As reported in the EPA Pollutant of Concern Matrix (EFA, 198O,I3 40
chemicals hare been found in at least one site in the hrget Sound basin at
levels that cause biological harm. Sixteen clremicals are harming marine life in
more than ten perccnt of samples"

Amphipod bioassay sampl€s collected wer the past fve years from many
locations in Puget Sound including Bellinglum Bay, Commencement Bay, Port
Gardner Bay, Elliott Bay, and Eagle Harbor were very toxic. Some toxicity
was observed in samplcs from many other locations. Thcse samples were
generallycollccted from the top two c€ntimeters of scdiment--the mat€rial that
had accumulated within the last one to five years-indicating recent or ongoing
sources of contamination.

The benthic pqulations at marry locations are also considered damaged

Gigrificantly altercd in composition or seriously reduced in total abundance) by
sediment pollution.

Thesc toxicants reach the water from many sourccs, but thc principal ones are
unpermitted discharges, stormwatcr runoff, and permitted point sourcc dis-
charges (industrial and municipal outralls). In addition, dredgng and disposal
can disturb and redishibute these materials

Sediment contamination is gcnerally regulated by programs aimed at protecting
water quality. But since tuicants can concentrate in scdiments, serious
sediment contarnination can occur wen whcn the water column is not seriously

l3The matrix contains information on 52 toxic substances that are of
conccrn in hrget Sound. The matrix reports observed sediment concentrations
of 41 pollutants of concern along with ap,parent effect threshold (AET) values.
Thesc AET values, as describcd in thc PSWQA Contaminated Sedim€nts and
Dredging Issue Paper, are estimatcs of the sediment concentration at which
adverse biological effecS will always occur. If sedimenb at a station exceed
the AET values, one can be reasonably certain that biological harm is actually
occurring at that site.
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PROGRAM GOAL

STRATEGY

contaminated. The existing programs lack clearly stated goals or policies for
the prevention of sediment contamination.

The regulation of discharges, the manag€ment of dredging and disposal, and
the identification and ranking ofcontaminated scdiment sites for cleanup are
all hampered by tlrc abrnce of any adopted sediment standards. In addition,
regplation of souroes of toxicants has generally not addressed the contaminated
scdiment particles suspended in effluents

Dredging is necessary to create and maintain docks and navigation channels
Dredging and disposal are higNy regulatcd through state and federal permit
systems Some dredged material is diqposed of at open water sites Seriously
contaminated material is required by thesc programs to be disposed of at
confined disposal sites. The Pugct Sound Dredged Disposal Analysis (PSDDA),
a cooperative effort by the Corps of Engineers, EPA, DNF' and Ecolory, will
recommend new standards and sites for unconfned open water disposal.
PSDDA will also recommend improrcd permitting and management of monitoring
and disposal siEs. But PSDDA is not dcsigned to dorclop or adopt standards
for disposal of sediments that arc too contaminated to bc disposed of in
unconfned open wat€r sitcs. In additioru although thcre is some agency
interest in establishing multi-user disposal sites for the mor€ contaminated
sediments, many unknowns must be rcsolvcd about the feasibility of such sites
before any are proposed.

kisting identified sites with scrious sediment contamination are being ad-
dressed in several locations through the EPA-Ecolory urban bay program and
Superfund investigations But no complete inventory of contaminated sites
exist$ and it is untikely that the eristing level of funding for the urban bay
program will allow the knovrn sites of contamination to be addressed very
soon. The decision criteria for identifying contamination, addressing sources,
and deciding wtrcther to propos€ cleanup actions tend to be reinvented for
each site.

To reduce and ultimately eliminate adverse effects on biological resources and
humans ftom sediment contamination throughout the Sound by reducing or
eliminating discharges of toxic contaminants and by caprping treating or
removing contaminated sediments.

The strategy for rchieving this god is (1) to classify sediments that cause

observable adverse biological efiects; (2) to implement Soundwide controls on
sources of contarninants causing sediments to fail the classification criteria; (3)
to provide rules and sites for disposal of dredged materials; and (4) to apand
the urban bay program to provide for additional sourc€ control and considera-
tion of_remedial actions for cxisting arcas of high scdiment contamination
levels./{

ldTh" fr.t t*'o elem€nts of this strategl, ctassification of contaminated
sediments and source controls, are included in thc Municipal and Industrial
Dischargesprogram and the Stormwater and CSOs program
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SI.'MI\{ARY DESCRIPTION

MAIORF'EATI.JRES

PROGRAM ELEMENTS

POLICIES

S.1. SEDIMENTPROGRAM
POLICIES

This program, in combination with elements of the Municipd and Industrial
Discharges and Stormwater and CSOs programq scts up a comprehensive
sediment qualiff program that includes sediment quality goals and criteria,
contaminant sourcc controls, dredging and disposal goals, dredged material
disposal standards, a feasibility Study of multi-user disposal sites for sediments,
and an eryanded urban bay program including guidelincs to identify and
respond to sites with high levels of sediment contamination and additional
resourc€s for those activities

--PSWQA adopts policies to gride agency actions affecting sediments,

--PSWQA participates in and talces rction on thc recommendations of the
Rtget Sound Dredgcd Disposal Analysis (PSDDA) for disposal of dredged
material at unconfned open water disposal sites.

--DNR operates open water disposal sites and undertakes rnonitorin& Ecology
provides for baseline studies of open water disposal sites

--Ecology adopts rules for disposal of dredged material not suitable for
unconfned open water disposal,

--Following Authority re\riew and action, state and local agencics may be
reguired to conform thcir programs as needed to the adopted PSDDA recom-
mendations and to the rules for confined disposal of dredged material.

--Ecologt studies thc fcasibility of establishing multi-us€r confined disposal
sites

--Ecolog and EPA, in cooperation with local governments, inventory sites
with sediment contamination problcms and investigate the sites on an accelei-
ated schedule, using uniform procedures.

The following policies shall be followed by all state and local agencics in
actions affecting sediment quality, including rulemaking setting priorities for
funding and actions, and developing permit programs:

All govemment actions will lead toward eliminating the presence of
sediments in the Puget Sound basin that causc obscrvable adverse effects
to biological resourc€s or pose a serious health risk to humans.

b. Programs for management of dredging and disposal of sediments should

a-
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r€sult i[ a net reduction in the cposure of organisms to adverse
effects15

TJNCONFINED OPENWATER
DISPOSAL

S.2. PROGRAM FOR TJNCON.
FINED OPEN WATER DISPOSAL

S.3. TJNCONTIINED OPEN
WATER DISPOSAL SITES

c. Remedial programs (which may include capping in placc) shall be under-
taken wlrcn feasible to reducc, with the intent of elirninating, the
exposur€ of aquatic organisms to sediments having adverse effects.

The Authority shall review each draft report and cnvironmental impact
statement (EIS) of the Puget Sound Dredged Disposal Analysis (PSDDA) and
provide timely comments to the Corps of Enginecrs (ead PSDDA agency). In
addition, Authority staff slull rwiew preliminary drafts of PSDDA draft EISs
and advise the Authority of any significant changes needed. C.omments vdll
then bc forsarded to PSDDA. Every effort will be made to resolve PSWQA
conccrns with PSDDA rccommendations so that the recommcndations in the
final reports by PSDDA can be adoptcd by the Authority. The Authority shall
revieq modi$ if necessary, and adopt the recommendations of Phase 1 and
Phase 2 of PSDDAwiOlin three months of the publication of tho fnal reports
and EISs

In commenting on the draft EIS and adopting final urrconfined qren water
disposal recommendationq the Authority will specif, how state agencies and
local governments should conform their programs to the recommendations
After adoption by PSWQA, the rccommendations shall become part of the Puget
Sound Water Quality Management Ptan and shall be used by state agencies and
local governments in reviewing and acting on proposals for unconfined open
water disposal. If required, all stat€ and local agencies shall promptly modify
their rcgulations and programs as nooessa4, (including shoreline master
programs) to conform to the adopted recommcndation& Revisions to regula-
tions and programs shall be completed within onc year of adoption by PSWQA.
Agencies which cannot act within one year shall notifr the Authority immedi-
atety to request an extension to this time limit.

Target Dates: Adopt Phase 1 @ Septembcr 1987. Adopt Phase 2 by September
1988.

The Authority supports two anticipated recommendations of the Puget Sound
Dredged Disposal Analysis @SDDA) for early action by the Legislature. The
frst is that DNR continue to manage unconfined open water diryosal sites,
including an activc program to monitor both comgliance with p€rmit re-

I5Tl* irrt"nt of this policy is that dredgrng and disposal contribute to the
cleanup of the Sound by allowing unconfncd orpen water sites to have only low
levels of contamination and to disposc of more contaminated sediments in a
manner that prcvents continued orposrre of organisms to adverse eff€cts" For
proposals where dredging will eryosc contaminated sedimentq project-qpecific
mitigation measrres may be required.
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CONFINED DISPOSAL

S-4. SEDIMENT DISPOSAL
STANDARDS

S.5. REVISION OFRULES
ANDPROGRAMS

strictions by site uscrs and the long-term effects of use of the site on the
environment To accomplish this, DNR may request additional fee authority
and shall charge fees for sit€ us€ to recover the cost of sit€ management and
adminisffation, compliancc, and monitoring. The second anticipatcd PSDDA
recommendation is that Ecolory undertake (directly or through interagency
agrcemcnt with DNR) basclinc studies of prglpse d open water sites. Ecolory is
expected to requ€st funding for zuch studies.ro

Target Dates: Begin baseline study by July 1987. C-omplete baseline $hrdy by
July 1989. Begin monitoring Octobcr 1987.

The PSDDA recommendations will set the standards for disposal of dredged
material in unconfned olrcn water sites Ecologt shall develop and adopt by
regulation standafds for reuse or diryosal of dredged material that does not
meet the criteria for sedimene having adverse efrecfi (o be adopted by
Ecology undcr clcmcnt P-2) and that will not b€ diryoscd of at unconfined
open water disposal sites esAblish€d by ttr€ PSDDA process. Thcse stsrdards
will be uscd by Ecologr, shoreline juridictions, and local hcalth departments
in approving or denying permits for the use or dispogal of dredged material.
The objective of thcsc disposal standards is to pr€vcnt ttrc cxposure of aquatic
or terrcstrial organisms, including humans, to adverse efrects from the
contaminants in the sediments.

In dweloping thc standards Ecologr slull consrlt with agencies and other
parties with technical qertisc and shall provide a public educatiory'public
invohement program. The standards shall address treatmeflt as well as

in-watcr and upland confned disposal methods In setting thesc standards,
Ecolog slull consider ttp restrictions that solid and hazardous wastc programs
and sludge management efrorts appty to wastes with similar chemical charac-
teristics

Target Dates: Adopt interim standards by May 1, 1989. Adopt final standards
by March 1, 1990.

After the adoption by Ecologr of disposal standards for scdiments having
adverse effects (S-f), the AuthoriB stull rerricw thc standards and consider
tlre degrec to which local gwernmcnts and other stat€ agencies sltould conform
their progams to the Ecology standards so that the usc or disposal of
sediments in compliance with thc disposal regulations is not unreasonably
precluded. Shoreline master prografirs, solid waste rules, and the hydraulics
permit rules may be affected. The Authority may then amend the Puget Sound
Water Quali$ Management Plan to direct state agencies and local governments
to revise their programs. If rcquircd, thesc revisions shall occur promptly and

/6fhis element represcnts early adoption by the Authority of anticipated
PSDDA recommendations It is included to indicate Authority concurrence and
to support Ecolog and DNR fundfu reguests for fiscal years 1988-89.
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5.6. MIJLTI.USER CONFINEI)
DISPOSAL SIIES STUDY

CONTAMINIIIT,D SITE
II.IVESTIGATIONS

S.7. GTIIDELINES FOR
REMEDIALACTIONS

S.8. INVESTIGATIONS OF
CONTAMINATED SEDIMENT
SITES (IJRBAN BAY ACTION
PROGRAMS)

no latq than one y€ar after fnal action by the Authority. Any agency or
local govemment that cannot meet this deadline shall request, at the €arliest
possible time, an extcnsion from the Authority.

Target Dates: Begin review on April 1, 1990. Adopt plan language by July 1,

1990. Complete state/local revisions by July I,LWL.

Ecolog shall undertake a feasibili$ and needs study of multi-user confined
disposal sites. This study shall consider the amounts, locations, and contami-
nant characteristics of sediments projected to be dredged; the fraction of this
matorial that might be disposed of at multi-user sites; thc legal feasibility,
including liability isues; the finarrcial feasibility of establishing such sites
including fee options; the institutional options for such sites; and the technical
feasibility of uch sites, including in-srater and upland methods The results of
the studn including spccifc recommendations as to wlrcther, and by whom,
multi-user sites should be established, shall be provided to the Authority.

Target Date: Bcgin study by July 1988. Complete study by July 1, 1990.

To allow uniform decisions concerning what to do about sediment
contamination, Ecology shall develop and adopt guidelines for deciding when
existing scdiments having adverse effects should be capped, excanated, or
othenrise treatcd. In dcveloping the guidelines, Ecolory shall consrlt with
agencies and parties with eryertise in these issues and provide a public
educatiorulublic involvcment program. Dcvelopment of the guidelines shall
include consideration of deadlines for making decisions on remedial actions.
As a guide in deciding whether to wait for natural processcs to cap or dilute
the sediments or to undertake remedial actions, the guidelines shall also
include considcration of a time by whkh srface sediments should no longer
have adverse effects Becausc of thc high cost of teatment or removal of
contaminat€d sediments, thc guidelines shall include a proccss and criteria for
establishing priorities for such actions. De\relopment of the guidelines should
include trigger lcvels for identiffing high levels of contamination re quiring
expedited remedial action.

Target Dates: C-omplete guidelines by January 1, 190.

This element constitutcs an €,xpansion of the ongoing EPA and Ecology
program of investigations and source control efforts in urban bays and other
locations in the basin where sediment contamination is known or suspected.
Although this element contains specific directives and assignments, the
Authority intends that EFA, Ecologt, and other agencies and local governments
exercisc flexibility in resolving contaminated sediment problems EPA is
requested to continue or increase existing zupport for this effort through
various programs including the national funding for estuary programs, federal
Superfund activitics, and federal funding for Ecologr water quality and
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E.1. InventoryofSites
wlth Adverse Effects

E.2. Priority List and
Investigatlon Schedule

8.3, Ranklng Method Study

hazardous waste progams. To organize and coordinate the program, Ecology,
in cooperation with EPA, slmll undertake an integrated program consisting of
the grridelines called for in S-7 and the following components:

To prwide information to PSWQA and the public and to allow for tracking of
increases or decreases in the @ent of sediment contamination, Ecolog shall
maintain an Lrv€ntory of sites/7 in the basin known to have scdiments with
levels of contamination that violate the sediment criteria developed under the
Municipal and Industrial Discharges progran The irwentory should consist of
maps with areas of contamination indicated. All available sources of dat4
including monitoring permit applications, and published research studies, shall
be used in developing the inventory. The inventory shall be integrated into
the Puget Sound Atlas if possible. This site inventory shall be publislred every
two years. The Authority shdl assist in distributing the inventory and include
a ummary of thc irncntory in the State of the Sound Report. As an aid in
targeting sourcc control activitieg Ecolog/s hventory slull include that
identifies the chemicals or otlr€r characteristics for each site or area that
causes it to be on the inventory.

Ecolory shall establish a priority list of sites on the fuv€ntory and a schedule
for their inrrestigation. It is anticipated that the first priority list will come
ftom the existing list of sitcs for urban bay investigations. After establislr-
ment of sediment critcria and publication of the Inventory of Sites with
Adverse Effects, revisions to thc priority list and schedule will be based on
the inventory. This schedule shall call for an irwestigation to be commenced
on €very sit€ on the contaminated sediment site hventory within five years of
its fust appearance on thc inventory unless investigations are already under-
way on sk or more sites Ecologt shall reerraluate both the criteria and the
time schedule qrcry two ycars.

Erolory shall review thc existing method of ranking contaminated sites in
urban bays for irwestigations as well as the ranking systems used under the
federal Superfund lan, (CERCL,A) and the statc Hazardous Waste Cleanup
Program and recommend how the ranking of sitcs with sediments that violate
the scdiment criteria established under the Municipal and Industrial Discharges
program can be made consistent with the otlrer programs. The study also shall
identifr and comparc various irnding sources for site furcstigations, remedial
action feasibility studies, and actual remcdial actions and shall make recom-
mendations on future funding for sediment remedial actions Contaminated
sediment sites strould be ranked and investigated under a separate but compar-
able system so that firnding from the Superfund program mry be available
shoutd remedial actions with public funds be neccssary. The results of this
study shall be uscd in updates of the priority list called for in item 8.2 aborre.

'IZ'5;1"" is meant to be used flexibly in establishing the size of an area
being discussed. At fust, an entire bay may be considered a site suspected of
having contamination and scheduled for investigation. As more information is
developcd, specific hot spob within the bay may be identified as individual sites.

5-56. Pugct Sound Watcr Quality Msnagcmcnt Plan



ACTION PT-AN

E.4. Invesfigatlons of
Contaminated Sediment Sites

8.5. Actlon Teams

8.6. Remedial Actions

o

o

Ecology and EPA, in cooperation with other agencies and local governments,
shall carry out investigations of contaminated sediment sites. Investigations
shall be designed on a case-by-case basis using Elliott Bay and Commencement
Bay studies as the models. The investigations shall include reviews of existing
information on contamination and sources as well as field investigations
desiened to refine information on levels and distribution of contamination and
p.ob-"ble .our."r,/8

For each contaminated sediment site being investigated, Ecologr, EPA, and
other appropriate agencies will form a team of investigators to work on source
controls. The teams should include Ecology regional ofEce inspectors and
permit nrriters who normally handle tlrc area The team's activities shall be
integrated with the Municipal and Industrial Discharges program by focusing
activities under that progxam in areas associated with contaminated sediment
sites. The teams shall carry out various sourcc control and investigation
actions including:

Review existing discharge permits and compliance with them;

Reopen and modify discharge p€rmits of sources in th€ vicinity to control
toxicants identified at problem levels in the sediments;

Search for unpermitted discharges and take enforcement actions;

Investigate contamination in storm drains or groundwater and search for
sources of such contamination; and

Take other actions to con&ol sources of sediment contamination by
seeking to achieve full compliance with applicable laws and regulations in
locations that drain into the contaminated area.

Ecology and EPA are encouraged to rnakc use of industry scientists, engineers,
and other eperts to assist in these efforts

As will be detailed in the guidelirrcs doreloped under S-7, when investigations
indicatc the presencc of highly contaminated sediments, they shall be extended
to consider the feasibility and reasonableness of taking remedial actions. If
remedial actions are nec€ssary, funds for such actions will be sought first ftom
responsible parties and then from public sourc€s.

f8Costs for this element are estimated assuming that most of the work
will be performed by consultants. If this work is to be done by agency staff,
additional staff (FTEs) would be required, but the total cost would be about
tJre same.

o

o

o

5-57. PuSct Sound Watcr Quality Management Plan



ACTTON PI.AN

8.7. ResponsiDleParties

MAJORPTJBLIC ACTIONS
FORAUTHORITTREVIEW

ESTIMATED COST

LEGISI,ATION RE,QI.IRED

The Authority recognizes that identi$ing the parties reryonsible for scdiment
contamination is general$ difficult Often neither thc underlying property
onrner nor thc abutting propcrty omer is responsible for the contamination.
But cases have occurred and will occur when a responsible party can be
identified. Where treatment or removal of contaminatcd sediments is recom-
mended, Ecolog slult attempt to have such remedial actions, including
investigations and feasibility studies, undcrtaken and paid for by responsible
parties. Every reasonable attempt will be made to rcco\rcr cleanup costs from
responsible parties including shrdy costs.

Target Dates: Complete ranking system study by June 1, 1988. Complete
priority list by Dccember 31, 198E. Cornplete initial site inventory by Octobcr
1, 1989.

1. Adoption of contaminatcd scdiment disposal standards (S4)

Z, Priority list for site investigations (S-8).

New legislation may cventrally bc reErired to allow thc establishment of
multi-user dredged material disposal sites.

DNR may reguest legislation to increase its authority to asses uscr fees.

The totd estimatcd cost of thc scdim€nt prograur ranges ftom $1.0 million to
$25 nillion per year. The largest cost €lemcnt of the program is thc investi-
gation of contaminated sediment sites Even assuming continued fedcral
funding from the Environmental hotection Agency of 3500,000 per year, the
increase estimated for this program is $1.4 million per year. This lerrcl of
funding is estimated to be adequate to make good progress on site investiga-
tions and sourcc control but do€s not include public funds to clean up
contaminated scdimcnts Snch cosb could run 01(X),0(X) per acre for removal
or treatm€nt and $5,000 per acre for capping Estimates of costs to dredge
and diqpose of sediment hot ryots in Commerrc€ment Bay ranged from $8 to $79
per cubic yard depending on the t,rpe of disposal sclected. Establishing
standards for sedimcnt disposal is projected to cost $882,000 over thr€e years.

Studying disposal metlrods as part of a multi-user conEned disposal sirc study
is estimatcd to cost $650,0fi) per year over two y€ars.

The PSDDA recommendations that wfll be rodewed by the Authority are
expected to result in agency costs for monitoring and bas€line studies ofup to
$1.3 million in the peak year and morc than $6fi),0fi) per year on an ongoing
basis

krge public and private retor co6ts are currently associated with dredging or
disposd of drcdged material. In rec€nt memory drcdghg and opcn water
disposal of clean material cost only 82 to $3 per cubic yard. For ttrc past two
years testing of material suspected of being contaminated has cost an addi-
tional $1 per cubic yard. In addition, disposal fees have increascd and will
increase more in the future. Disposal of dredged material that cannot go to
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op€n water nos, costs anya,here ftom $15 to $4() per cubic yard. Disposal of
higtrly conhminated material, as discussed abovc for rcmedial actions, has been
estimated at up to $79 per orbic yard. Sincc annual dredging volumes ar€ in
the hundreds ofthousands ofcubic yards, these are significant costs for the
region

Pri te sector costs associatcd with irwestigating and dealing with contami-
nated sediments sites may also increase. This would occur when responsible
parties are required to investigate and remedy sedimcnt hot ryots resulting
ftom their discharges.
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STORIVIWATER AND COMBIIYED SE\ryER OVERFLOWS (CSOs)

PROBLEM DEI'IMTION

COMBINED SEWER OVERFLOWS
(CSOs)

STORMWATER

About ten cities around Puget Sound have combined sewers where sanitary
sewage, industrial wastewater, and stormwater are collected in a single
sewer system. Neither thc pipes nor the s€wage treatment plants are
sized to carry all of tlre volume of combined wastewater, and during large
storms som€ of the efluent is discharged directly to the Sound without
treatm€nt In an average year Metro discharges about two billion gallons
ofraw sewage, untreated stormwater, and industrial emuents from about
20 CSOs in the Seattle area" Tlre volume discharged by other cities is
generally not known Tlrc discharge of raw sewage from combined sewer
overflows contains large conc€ntrations of fecal coliform bacteri4
nutrients, and suspended solids. Scdiment samples collected around the
Denny Way CSO in Seatfle hare shown highly elevated concentations of
heavy metals and organic toxicants The biota around the CSO has also
been adversely affected by ttrc discharge. Because of the fecal coliform
bacteria in raw s€wage, areas around CSOs have been closed to srimming
and shellfishing. CSOs are generally located in shallow, shoreline areas

where there is often limited flushing or dilution.

Until recently, controlling CSOs was given a low priority by federal and
state ag€ncies. Some municipalities have made efforts to control their
CSOs. Basic information on flow, frequency of overflow, and effects is
lacking for most CSOs discharging in Puget Sound. With the passage of
HB 815 byttr€ Washinglon State Legislature in 1985, all municipalities
with CSOs are required to dwetop plans for the "greatest reasonable
reduction at the earliest possible date." The legislation requires submittal
of CSO reduction plans to Ecolog/ by January 1, 1988.

Ecolory is developing ttrc pidelines and requirem€nts to achieve the
greatest reasonable reduction of CSOs, and the municipalities must
prepare th€ plans mandat€d by HB 815. Ecolory must then review the
plang 4provc them, and negotiate the compliance schedules for imple-
mentation of thc CSO controls.

Rainwater which does not seep into the ground floqrs across the land and
is usually discharged to hrget Sound through ditches, pipeg and streams.
Impervious srrfaces such as roads, roofg and parking lots do not allow
s€epag€ into the ground, and any rain falling on such surfaces bocomes
runoff. Depending on the land use, the stormwater can become contam-
inated with pollutantswhich are transported with the runoff. Most
stormwater runotris dirharged to thc ncarest sfi€am, river, or bay
untreated.

Surface water runoff from urban areas contains a compl€x mixture of sus-
pended solids, nutrien6 bacteria viruscs, heary metals, and toxic
organics. Sampling conducted in the Seatfle mctropolitan area found that
average stormwater cxc€eded EPA water quality criteria for cadmium,
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PROGRAM GOAL

STRATEGY

copp€r, lead, nickel, and zinc. Some storm drains in Seattle werc found
to be major sourccs of lead and PCBs found in the sediments of Rrget
Sound. In more rural areas of the Sound, the contents of runoff tend to
contain fcwer toxic chemicals and more fecal coliform bacteria Storm-
water discharging into Henderson Inlet in southcrn hrget Sound peri-
odically violates state fecal coliform standards and has been one factor in
the closure of commercial strcllfish beds at thc head of tlrc inlet

Besides water quality, water quantity is also a concern--stormwater can
cause flooding and disrupt stream habitat for fish and wildlife. Ercessive
stream flovn Aom stormwatcr dirharges can result in erosion and
sedimentation problems

Under the federally funded Oean Water Act Section 208 planning
prograrn, there were some initial efforts by federal, stat€, and local
agencies to research the effects of stormwater and to study stormwater
quality and quantity control measures. Bccause there w€re no funds to
continue the program and implement stormwat€r controls, very little has
been done to address stormwater in thc Puget Sound basin. However, a
few cities and counties have developed surfacc v{ater utilities and
stormwatcr programs.

As ttre population of the Puget Sound basin increases, th€ quantity of
impervious surfaces srch as highwryg parking lots, and rooft will
increasc, resulting in less rainwater sccping into the ground and greater
quantities of stormwat€r runofi. With new dwelopment, thcre is a geat
potential for erosion from construction sites. Nw parking lots and
streets will rcquire stormwater collcction systems"

Bocaus€ Ecologt does not hat/e a program to address stormwater, and
because of th€ recent veto of the federd Gean Water Act reauthoriza-
tion, legal reguiremcnts for stormwatcr programs and/or permits are
uncertain.

To protcct strcllfish beds, fish habitat, and otlrer resources, to pr€v€nt
the contamination of sediments from urban runoff and CSOs, and to
achieve water and scdiment quality standardg by reducing pollutant
loadings from stormwater and CSOs throughout Puget Sound.

The strat€gy for achieving this god is (1) to dwelop stormwater pro-
grams in urbanized areas ofhrget Sound in a phased program starting
with the largest cities; (2) to require that all cities and counties develop
operation and maintenancc programq adopt ordinances for new develop-
ment, and develop stormwater cducation programs; and (3) to require all
cities with CSOs in the Puget Sound basin to derrelop and implement plans
providing for the greatest rcasonable reduction of CSO etrents and
stormwater pollutants.
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SI.]MMARYDESCRIPTION

MAJORFEATI.]RES

PROGRAM EI,EMENTS

SW-1. T'RBAN STORIVTWATER
PROGRAMS

This program derrelops and implem€nts stormwater controls for cities and
counties (including unincorporatcd areas), higtrways, and f€deral facilities
(including military bases). Guidelineg technical manuals, and model
ordinances will be developed first. Tluough a phased program stormwater
from existing and new development will be conholled. The current
Ecologl program to reduc€ CSO discharges by municipalities is incorpora-
ted into thc plan.

--Stormwater programs ar€ thc major vehicle for initiating stormwater
planning and implementation of stormwater controls in urbanized areas.

--All cities and counties must develop programs for operation and
maintenanc€ of cxisting stormwater systems and adopt ordinances for
stormwater controls for new dcvelopment. Each city and county reviews
its existing ordinances rcquiring maintenance of privately owned storm-
water syskms.

--Stormwatcr education programs must also be developed

--Ecolog provides substantial technical assistanc€ to local jurisdictions
in the form of manuals, guidelines, model ordinances, and some research.

--Runoff ftom federal facilities and highways is addressed

--CSO reduction plans are required to address the impacts of stormwater
as well as sanitary scwage if scparation is chosen for CSO control.

A two-st€p urban stormwater program shall be developed.

Stcp 1. Ecology shall dcvelop technical manuds and guidelhes (SW-3
and -4) for local stormwat€r programs. The programs may be
based upon pcrmits or othcr mechanisms, as dercrmined W
Ecolory in thc guidclirrcs process (SW4).

Stcp Z Eachcity and unincorporated urbanizedl9 area shall develop
and implement phased stormwater progftufls consistent with
Ecology guideline& The programs slull be zubmitted to
Ecologr for approval.

Starting with the six largest cities in the basin20 and wentually expand-
ing to cover all cities and urban areaq the urban stormwater progfam

I9L ooitr"o.porated area,s, it is assumed that th€ county will have
responsibility for the urban stormwater program.

2OIhe six largest cities are Seattle, Tacoma, Bellevue, Everett, Belling-
ham, and Brem€rton,
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shall seek to control runoff from industrial. commercial. and residential
areas including str€cb and roads2l Tlre piogram shall correr both new
and existing derrelopment. The program shall allow for early action by
smaller cities and unincorporated urban areas which are prepared to
implement stormwat€r control programs Emphasis shall be placed on
controlling stormwater through source controls and best management
practices bcfore it is dirharged to municipal stormwater q/stcms. Th€
program shall address both water quantity and qualrty. Achieving water
and sediment quality criteria is a goal of the urban stormwater program.

The design of urban stormwater programs shall rely upon the technical
manuals, model ordinances, and guidelines developed in SW-3 and -4.

Each city or urban area will have the ftxibility to design its own
progam to bc phas€d in over scrreral years, but priorities and deadlines
for compliarrce for the entire program shall be subject to rwiew and
approval by Ecolory.

At a minimum, each wban stormwater program shall include:

L Inventories of storm drains and land uses discharging to stormwater
systems and identification of problem areas

b. Monitoring of problem storm drains identified in inventories.
c. Programs for operation and maintenance of storm drains, detention

basins, ditch€s, and culvert$
d. Investigations for illegal hookups and dumping, qpill response, and

remedial actions.
e. Assurance of adequate local funding for the stormwater progrirm

tfuough surface water utilities, sewer charges, fees, or other
revenue-generating souroes.

f. Agreements with n€i8hboring jurisdictions which share watersheds.

C. Ordinances requiring implementation of best managem€nt practi€€s
(e.g., erosiory'sedimentation controls, detentiory'retention basins, oil
separatorg housekeeping measures) for new construction.

lL A public education program aimed at residents, businesses, and
industrics in the urban area

i. If after implcmentation of the contol measures listed above, there
are still discharges that cause significant environmental problems,
retrofitting of existing development and/or treatment of discharges
ftom new and existing development may be required.

2fL *r" .r."s sigrrificant stormwater problems may be originating
in urbanized areas outside of a city's jurisdiction. In those situafions,
tlre sequencing of areas for urban stormwat€r programs may be modified
by Ecology to address problems in shared waterstreds Ttrc neighboring
jurisdictions mry choose @ut will not be required) to develop a joint
program to cooperatively resolve the identifed problems Where joint
programs are not dcv€loped, Ecolory slmll ensure consistency in programs
through its ovcrsight rolc. Tlre priority watcrshed proccss (see thc
nonpoint program, NP-2" -3 and -4) would require joint efforts
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SW.2. OPERATIONAND
MAINTENANCE PROGRAMS
AND RT'NOFF ORDINANCES

j. Insp€ction, compliance, and enforcement measures.Z2

k An implementation schedule.

Stormwater quality in public stormq,ater systems in commercial and
industrial areas shall have a high priority in city and county programs.
Risfing storm drains from industrial and commercial facilities which
discharge direcfly into the waters of the state pose a special regulatory
problem. Local goremments shall report to Ecolory on the extent of this
problem in their jurisdicdons and how they propose to handle it. Ecolory
shall determine, in consultation with local governmcnts, the appropriate
approach to this issue. Direct discharges of commercial and industrial
stormwater from permitted point source frilities arq gddressed in the
Municipal and Industrial Discharges proSarn p-5;.23

Ecologr shall have compliance monitoring and oversight responsibilities
for the urban stormwat€r programs Ecology shall audit each urban
stormwater program every two years to €nsure consistent and adequate
implementation. If local governments decline to prepare and implement
urban stormwater programq Ecolog shall either prepare and irnplement
programs itself or use its regulatory authority under RCW 90.48, the
Puget Sound Water Quality Managcment Plan, or other authority to direct
local govemments to prepare and implement urban stormwater programs.
The effectiveness of the wban stormwater programs stull bc evaluated by
PSWQA as part of the 1989 and 1991 Puget Sound Watcr Quality Manage-
ment Plans.

Urban stormwater programs may be part of the priority watershed action
plans (M-2 and 4).

Target Dates: On July 1, 1989, the six largest cities and another four
early action citieVunincorporated areas begin developing stormwater
programs. By the year 20fi), all cities and urbanized arcas in th€ Puget
Sound basin implement urban stormwater programs. Within two years of
the initiation of each city or county's program, substantial progress

toward implementation of the elements listed above must be d€monstrated
to Ecolost

All counties and cities in the Rtget Sound bastuu whether required to
have an urban stormwater program under SW-l or not, shall adopt
ordinances requiring stormwater controls for new darelopment and shall
develop operation and maintenance programs for new and existing

22tnAgovernment may require Ecolog/s assistance in enforcement
measures.

23Comprehensive control of stormwater from non-NPDES permitted
industrial or commercial facilities is a potendally olpensive tash not
currently included in cost estimat€s for stormwater or municipal and
industrial discharges programs.

5{5. Pugct Sound watcr Quality Managcment Plan



ACTION PI.AN

SW.3. TECHNICAL MANUALS ON
STORMWATER AND EROSION
CONTROLS

stormwater systems including runoff from streets and roads?4 Cities and
counties shall adopt ordinances consistent with Emlog/s model ordinances
(SW4) requiring stormwater quality and quantity controls for new
development Each city and county shall rwiew its existing ordinances to
determine if they are adequatc to requiro and enforce maintcnance of
privately owned stormwat€r systems Each shall also demonstrate that an
operation and maintenance program isbeing implemcntcd. Education
programs to inform citizens about stormwater and its effets on water
quality, flooding, and fstulrildlife habitat, and to discouragc dumping of
waste material or pollutants into storm drain-s_will be devcloped under the
Nonpoint Source Pollution program (I.IP-0:5

Ecology shall have compliane monitoring and oversight responsibilities
for th€ stormwatcr programs. Ecolory shall audit erch city's and
count /s stormwatcr progran wery two ]rears to cnsure consistent and
adeguate implemcntation" If local gorremments decline to prepare and
implcment progams for thc operation and maintenance of cxisting
stormwater systeilE or to do€lop and implcment runoff ordinances for
nw developmcnt, Ecolog shall eitlrer prepare and implcment these
programs itself or use its regulatory authority undcr RCIil 90.118, ttrc
Puget Sound Watcr Quality Managpmcnt Plan, or other authority to direct
local governments to pr€pare and implement operation and maintenance
programs for cxisting stormwater syst€ms and runoff ordinances for new
danelopment. The efrectivenes of thc stormwatcr ordinances and
maintenancc programs stnll b€ crraluated by PSWQA as part of the 19E9

and 1991 Puget Sound Water Quality Managem€nt Plans.

Taryef -Date: All citi{:s and countics shall adopt ordinanccs by Jurre 3Q
L99Le By thc same date, they strall d€monstrate to Ecology that ttlcy
hatre met the operation and maintenanc€ requirements and that existing
ordinances for privately-owned sy$t€tns are adequate.

Ecology slull produce the following technical manuals for use by local
jurisdictions in stormwater planning In preparing thc manuals Ecologr
shall use existittg literature and slrall include field research only if a
literairre search finds insufficient information 4plirable to Puget Sound.
These manuals may need to be updatcd. Ecologl will provide technical
assistarrce to thc cities and counties darcloping and implementing
stormwater Inograms.

24some cities and countics have akeady adopted stormwater control
ordinances and/or have opcrations and maintenance programs which may meet
the requiremcnts of this program,

25In addition, Ecolo6/s authority to undertake enforcement actions
punuant to RCW 90.48 and RC:W 9052 shall continue

%f1rro* cities and counties with cxisting ordinances or programs will
review them to €nsure that thc,y comply with the Ecologr progam requ ements.
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b.

a. A manual on erosion control for usc by counties and cities in
preparing erosion and sedimcntation control ordinances for new
development. (This can be based on manuals already used by some
huet Sound jurisdictions)

A manual descnting designs for operation and maintenance of
d€t€ntion and retention basins to control water quality as well as
quantity in the Puget Sound region. (Research may be needed to
determine the ratcs and effcierrcies of different detention methods)

c. A manual identifring which tlpes of land use, such as ga^s stations,
parks, and shopping centers, contribute signifcant pollutant loading
ftom runoff and describing appropriatc best management practices
and/or treatm€nt to r€duc€ or eliminate pollutants from thosc uses.

The darclopment of these manuals shall be closcly coordinated with the
Guidelines for Stormwatcr Programs (SW{). Ecolory shall also update
thcs€ manuals as needed and provide technical assistance to local
jurisdictions.

Target Datcs: Complete erosion and sedimentation manual by June 30,
1988. Complete detentiory'retention basin manual by December 30, 1988
Complete BMP/treatm€nt manual by Junc 30, 1989.

Ecology shall prepare and update ggidelines and develop model ordinances
for urban stormwater programs (SW-l) and requirements for stormwater
prograrns in all cities and counties (SW-3). Ecolog will also provide
technical assistance to local jurisdictions Ecologr shall regrrlarly consult
with cities and counties as it dorelops ttrc ordinances and guidelines.

Guidelines shall be used W tocal jurisdictions in preparing their storm-
water programs. Ecologr shall provide minimum program requirements;
local jurisdictions can adopt more stringent requirements"

Because the urban stormwater program is a new initiative for Ecology and
the local juridictions, and no ourent guidance is arrailable for either of
them to dwelop and implcment stormwater control measrres, Ecologl
shall prepare grridelines for ttrc programs which address the issues listed
in SW-l above. Regulatory and institutional issu€s such as the use of
permits or other measures shall be inve.stigiated. SW-2 is also a new
program for Ecolory and the cities and counties, and guidance needs to
be developed.

Ecolory, in conjunction with local jurisdictiong shall develop guidelines
for the requirements of the urban stormwater programs (SW-l). Local
stormwater programs are requir€d to address runoff from residential,
commercial, and industrial areas including stroets and roads

SW.4. GUIDELIMSFOR
sw-rAND sw-2

4.1 Guidellnes for SW-l
(Urban Stormwater Programs)
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4.2 Guidelines for SW-2
(Operation and Malntenance
Programs and Runotr
Ordinances)

The guidelines shall include

a. Procedures for inventorying storm drains and combining this
information with land use data

b. Monitoring requirements and protocols, if necessary.
c. Review of operation and maintenanc€ programs.
d. Procedures for investigations, implementation of spill control

me:r$ues, enforcement, and remedial actions.
e. Methods for assuring adequate local funding for the urban storm-

water program,
f. Guidelines for agreements with neighboring jurisdictions because

stormwater and waterstrcds do not always follow jurisdictional
boundariec

g. Model ordinances for new construction.
h. Requirements for publk education programs.
i. Requirements for retrofitting and/or treatment m€asures, if neces-

sary.
j. Guidelines for inry€ction, compliance, and enforc€ment measur€s.
k Requirements for implementation schedules.

Ecology shall dorclop guidelines and model ordinances to be used by all
cities and counties in tlre operation and maintenance of existing
stormwater systems and the preparation of runoff ordinances for new
development (SW-2).

The guidelines shall include:

a Procedures for developing local ordinances, including procedures for
Ecologl rerriew and approval of ordinances.

b. Minimum requirements for runoff controls requked in local ordin-
ances

c. Model ordinances for use by local governm€nts in preparing their
ordinances The model ordinanccs lEall be desigrrcd to control both
stormwatcr and "wash down" vate('from new and existing develop-
menb. The guidelines slull ryocify which developm€nts and uscs
shall b€ subject to special runoff requirements

Ecolog, shall also prepare guidelincs on the review of cristing ordinances
for privately owned stormwatdr systcms and tlrc r€\dew of operation and
maintenance programs.

The guidclines shall lay out ac&ptable approaches to control stormwater
from new dcvelopment, such as water quality policies for use in SEPA and

other permit decisions; density controls to limit dwelopment in sensitive
areas; development standards to limit the amount of impewious surfaces;
regional detention ponds; oil separators or other treatment facilities;

2TE4ripment cleaning or maintenanoe may generate polluted water which
is not necessarily associated with storm cvents,
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SW.s. PUGEf, SOIJND
HIGHWAYRUNOFF

SW-6. RT,INOFFFROM
FEDERAL FACILTTIES

drainage ordinances; erosion control program$ prcservation of wetlands;
or other elements

The guidelines shall also describe the minimum requircments for op€ration
and maintcnance of oristing stormwater systemg the review of existing
ordinances requiring maint€nancc of privately ovmed systems, and the
education program- Ecolory shall describe how it will evaluate the
programs and what measureswill bc taken if the minimum requirements
are not met by the local jurisdictions

In Sivins Euidance for SW-l and -2, Ecolory shall address the issue of
reqponsibility and proccdures for dealing with dircct dirharges of
stormwatcr from industrial and commercid facilitics into the waters of
th€ state.

Target Datc: The guidelines and thc model ordinances are completed by
June 30, 1989.

Ecology shall require thc Washington f,l€partment of Transportation
(WDOT) to develop a program to conhol runofffrom frcewrys and
higlmalrs in th€ Puget Sound bash WDOT shall be required to implement
bcst menagcm€nt practices and/or install treatment facilities for new
highway constnrction. Through a phased program, WDOT slull control
and/or treat if necessary, nrnofrftom cxisting highwa5rs" Bcst manage-
ment practiccs slrall bc used to address water quality and quantity and
use of herbicidcs and pesticides in road rights-of-way. The most trcadly
traveled segrnents slull be addrcssed first, and other segmcnts of th€
highray system shall be phased into thc program" Where highw"ay nrnoff
discharges into stormwat€r systcms owned and operated by local govem-
m€nb or private parties,WDOT shall prwide funding for the construction
and operation and maintenance of thc systems comm€nsurate with th€ir
proportional contribution WDOT slnll comply with thc requirements of
Ecolog or local stormwatsr program& In its review of WDOTs program,
Ecologl shall give consideration to sitc-specifc constraints in implcment-
ing BMPs and/or treatment measurcs for €xisting highways

Target Date The higluay runoff program will bc dorcloped by Junc 30,
1989. The program will include an implementation schedule.

As part of thc state certifcation process under Section 401 of the federal
Clean Wat€r Act, Ecolorywill require that all NPDES pcrmits for tuderal
faciliti<+ including military bas€si sritten by EPA contain stormwater
controls that are at l€ast as stringent as thosc required for industrial
facilities in Municipal and Indushial Discharges program element P-E,
including all tqicant and partiorlatc limits and requir€mcnts for monitor-
ing spill control, and public notice. EPA is requested to rodew existing
EPA-issued permits and modify any permit as necessary to irclude zuch
limits and requirements (See Municipal and Industrial Discharges
program elements P-5, -9, and -11). Before considcring a,()1 certifica-
tion for a federal facility permit, Ecology shall s€ek to bc familiar with
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SW.7. RESEARCH BY ECOLOGY
ONWETI,ANDSANI)
STORMWATER

SW.8. CSOREDUCIION
GI'IDELINES

the frcility site through joint site visits or inspections with EPA or otlrer
means (for dischargcs of wastewatcr from federal tacilities, see Municipal
and Industrial Discharges program elemcnt P-11).

Target Date: Ecology shall initiate this program on January t, 1987.

After Septcrnber 30, 1987, EcologU, shall not cc@ thc renewal ofany
NPDES permit for a federal frcility undcr Scction 401 of the Clean Water
Act unless the permit includes numcrical limits and/or other conditions
required to comply with all 4plicable water quality and sediment
standards and other elements of this plan.

Ecologr shall partidly fund and participatc in research on the use of
weflands for stormwater quatity and quantity control. Frolog shall
coop€rate with state and local ag€ncies that hat/c agreed to fund part of
the worplan dwelqed by King Countywhich addresses the cffects of
stormwater on watcr quality, sedirrcnt quality, wetland ccolost, ground-
water r€sources, and other isstres. Ecology shall encouage a rcscarch
program desigrrcd to obtain the data neccssary to support policy and
regulatory decisions rcgarding water quality and thc effects of stormwater
dirharges on weflands Thc King County wetland study will reguire five
years to complctc. After the frst yea, Ecolog shall evaluate the
results and determine thcir apptiability to Ecolog/s rrccds. Funding
from local, state, and federd sourccs should be sought to fund ttrc
remaining elements of the research program.

Tary€t Datc: Ecolog shall participate in the wctlands research project
which will commenee on January 1, 1987.

Th€ Authority rccognizcs that EcDlory is nearfu complction of guide-
lines for local plannirg to e,hievc geatcst rcasonable rcduction of CSOs
The goal of thc guid€lfuEs slull bc to rchicv€ great€st rcasonablc
reduction of pollutanb ftom both stormwater and sanitary scwagc in
CSOs If local govrrnmcnts choce stormwater scparation, best manage-
ment practices shall be rcquircd and tlrc impacts of stormwatcr shall be
monitorcd by thc municipality. Ecolory shall also updatc the guidelines
and prwide technical assistancc to local gorernments implementing the
guidetines (SW-9).

Target Date Ecology publishcd the drafr CSO gttidclirrcs on November
19, 1986. ftrblic mcetirUs and tparfuUs harc been beld in Docembcr 1986,

and adoption ofthc guidclincs is schcduled forJarruary 1986.
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SW-9. CSO REDUCTION PIA}.IS
BYCrIIES (OR SEWER
DISTRTCjTS)

MAJOR PUBLIC ACTIONS
FORAI.]THORrIY REVIEW

LEGISIATION REQLIIRED Nonc

ESTIMATED COSTS

CSOs

Urtan Stormwater Program

As reguired by R(IP 90.4&480, each city, scwcr ffisdiclion, or otlrer
entity with CSO# strall $bmit to Ecolog a plan to achieve greatest

reasonable rcduction of CSOs consistent with Ecologl guidclines. The
plans will include priority ranking of CSOs, implementation schcdules, and
provisions for funding of thc corrcctions Ecolog will review the plans,
develop compliancc schedules, and modify NPDES permits.

Target Dates: Cities with CSOs are to submit CSO reduction plans to
Ecolog for approval on No/ember 1, 19&7. Ecology shall approve or
disapprorrc of ttte plans by January 1, 1988. Ttp controls will bc
implcmcnted according to a complianc€ sclrcdule negotiated between
Ecologr and each jurisdiction.

1. Eroloty gtridclines for urban stormwater programs (SW-3).
L ProgramforhrgetSound highw4rntnofi (SW.5).
3. Ecologr CSO reduction grridelines (SW-8).

The stormwat€r and CSO program is cstimated to cost $370,000 in fscal
year 1988, incrcasing to $!i.1 million in fiscal year 1990 and to $9.1
million in fiscal ycar 1991. The following discussion erplains thesc costs
and som€ of the cosb not included in the estimates.

Th€ CSO control programs are crpensirc. Estimated costs for CSO
rcduction arc bascd upon a state needs assess ncnt conducte{by Ecologr
Ttrc total costs of CSO concctions for nine citics and Metrozv orrcr thc
ruxt 14 years have been estimatcd to bc 3163 million30 These costs are
a reult of cxisting requirem€nb; this plan does not impose new require-
ments on CSOs"

Mary cities and countics huyc alrcady complcted scrreral elcm€nts of the
urban stormwater prograflL l-ocal gorcrnments which alrcady hre
vigorous stormwatcr programs underway would bc opected to have less of
an increase in costs than those with only minimal programs. How€t/cr,

2ED""dlin sct by @rrent stat€ law. All CSO deadlines in this program
are bascd upon the need to comply with curent state law requiring CSO
reductions. Cities tnocrn to harc CSOs and thercfore afiected by this require-
mcnt [€ Scatde (and Mctro), Anrcortes, Bellingham, Bremerto& B/crett,
MaryMlle Mount Vcrnon, Olympia, and Port Angelcs.

TCosts for the city of Olympia are not ryailable.

3

Washington Departm€nt of Ecolory. October 1986
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given the tcndenqr of most local surf&c water management programs to
emphasize flood control rather than water quality control, some additional
costs would be incurred by virfirally all local gorernments

Becarsc sourcc controls and best management practices ar€ emphasized
before treatment, the costs to local government may not be as sigriEcant
as ttrcy would be if treatm€nt werc required. There will, hqrcrrer, be
costs for operation and maintenance of systems, remedial actionq public
€ducation, etc.

The Authority has urwcycd several large and small citieJl in th€ Puget
Sound basin regarding estimatcd costs of the plan's urban stormwater
program (SW-l).

a- Inventorics- All of the larger cities hae complctc or rrcarly
complete m4s and/or hventorkx of their storm drains. Thesc cities
harre already met the requirements of thc first element of SW-l.
The city of Scattle has good m4s of thc publicly owrrcd storm
drains. If it was rcquired to inventory private drains, it would take
2 FTEs pcr year for two years at a cost of about 325Q0CI. At a
cost of $60,0fl), Bremerton has just started a storm drain inventory
that will take 15 years to complcte. Many of the small citics also
hatre mrys or inrrcntories Port Orchard, howwcr, docs not hale
maps of its storm drains and estimated that it would cost $52,0(X) (2
FTEs for sh montls of field work and $2"(X)0 of m4ping) to make
one. \trfinslw cstimatcd that it would cost about $85,000 to map its
drains

b. Landu* Most cities have accuratc zoning maps or master plans
describing land uscs. For most of thcm, combining land uses and
storm drains is an easy task Tacoma could usc its clstomcr billing
rccords to determine land urs Combinirg this information with
maps of th€ stormwater systcm would cost about $12,000. City staff
in Lyndcn commented that becausc of thc city's small size, they
*nowwhere the problem arcas ar€.

c. Mbwrces fu n*t devvlopmcnt. Unlcss the ordinances gencrat€d
great controvcrsy, most citirx thought that thc cos& of adoption
would not bc Ereat. Everett staff said the ordinance adoption could
bc absorbcd into thcir curr€nt workload. The costs of rcviewing
permits ry locd governm€nt was not estimatcd"

Operalon qtd nuintenance progrums. Mary citics, large and small,
hare storm drain maintenancc programs which are part of the annual
budget for thc cnginecrfurg d€pafitr€nt Thc range of current costs
are: Seattle, $1.7 million/year; Tacoma, $1.1 milliootcar; Bremerton,
$300,0001ycar; Bellinghao" $476,000/rcar; E\rcrett $1500ffi/yc and
Lynden, $60fi)Arcar. Marysville does not havc aprogram but has

SINine citieswere surysy€d: Scatde, Teoma, Ercrett, B€llingham,
Bremertorl Olympia Marywille, Poulsbo, Port Orchard, Windo% and Lynden.

d
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e.

recently bought a vactor truck Port Orchard would have to buy a
vactor truck ($100,000) and hire l FTE (S28,0m) to op€rat€ it
Winslow is in a similar position Almost all of thc cities said they
could do a better job with additional tunds Scattle said it could
increase its program five times. &crett maintains only 25 pcroent
of ib drains each year. Olympia's progrirm is "hit or miss," and city
staff srys it would cost about $Sfl),0fi)lyear to do a good job.

Conglaht rcqowe/tnvesdgatidts/Wal twlaryshqwdial aaions.
Several citics hryc programs to addres somc of thcsc elcrrrents of
the urban stormwater program. In Scatfle, complaints and investiga-
tions are handled by Ecologr and Metro, but ttny cstimate that it
would take l FTE (&i5,000/Iear) and lab coss ($ZHO000/ycar) for
the city to participate in the prograrn Scattle has been irvolved in
two remedial actions one cost $17,0(D and anottrr cost $90,000.
Tacoma has a budget of $281,0fl) for thcs€ activities Brremerton has
a respons€ prograrn If an investigative progftrm wcre cstablished, it
would cost about 8100,00r!car. B€llinglram does not havc a program
and thought it would cmt about 895,fl)0/year. Olympia docs very
little orrcntty and estimates the program would cost about
$75,000/year. Port Orchard funds a complaint hot line. Poulsbo has
already budgeted thisprogram and has tull reponsc capability.
Lynden is satisfied with its program and does not knovr what more
could bc dorc. Marywille receives very few complaints

Educdtlql Of tttc cities surve,yed, only Scatfle, Tacoma and
B€llinghfii had education programs In Seattle, Metro has
broctures, bus adf and has funded community etion projects The
Tacoma-Pierce County Health Dcpartm€nt has a budget of
$60,000iyear to investigatc small generators ofhazardouswaste and
to cducatc businesscs about proper disposal. BelltUham has a
houschold hazardous waste program, quarterly ncws releasc$ utility
billing mesagcs, and a school program. The costs of developing an
educational program ranged from $lfi),fl)0 in Scattle to $20,000 in
Olympia to $1,0fi) in Poul$o.

Monttorhg Because only orrc municipality has initi.ted a storm
drain monitoring program, monitoring costs for thc urban stormwater
progranut are difficult to cstimatc. Metro has implemented an
intensivc, aggressive storm drain monitoring progam in the heavily
polluted Duwamish industrial arca of Seatde. The program costs
about $75,0fi) per year. This includes collecting and analping
pprmimately 50 samples per ycac, preparing reportg and discussing
the resrlts with Erolory and afr€ct€d busin€sscs and industries" A
storm drain monitoring program in a smaller, less industrialized
urban arca would cost much less, possibly requiring ten or fcwer
samples pcryear. Monitoring costsvuywidely according to the
parameters analyzed. Conventional paranretrrs (zuqpended solids, pH,
dissolved oxygen, and oil and grcase) are ineryensivc to measure; a
priority pollutant analysis for toxic chemicals can cost $lp(X) per
sample.

f.

c.
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Stormwater Programs for
AII Ctdes and Coundes

Hlghways

Bccausc thcrc arc fcmer rcquircmcnB, thc costs for stormwater programs
darclopcd by all citics and countics (SW-2)will bc less than the uban
stormwat€r programs (SW-l). In addition to (c) and (d) above, citics and
countieswill have to rwicry thcir ordinances to determinc if theyprwide
for maintenancc of privatcly owncd stormwat€r systems.

The Washington State Department of Transportation (WDOI) cstimates
that it would cost $50 milion to impl€ment stormwater controls on all
state higlmays in thc Puget Sound bash If thc program is phased,
cov€rs new constructioq and targets thc most hcavily traveled segments
of the higlvry syatem, thc costs to Wf,rOTwould bc signifcantly
reduccd-approdmatcly half of this original estirnate.

The private sector costs ofthe plan dcpend on thc b€st management
pftrctic€ or sourcc contsol clroc€rr Somc housekeeping measures arc ycry
incrycnsivc. For examplc, pavLry and building bcrms and dnrm storage
arc6 at oomm€rcial and industrial sitcs can prcv€nt spills and leaks from
polluting stormwatcr. AccordfuE to EFA's "Rcport to Congrcss: Nonpoint
Sourcc Pollution in thc U.S.' (January 19&{), on+itc retentiory'detention
basins can cmt bctwecn i300 and 82,0fi) erch or $1fi) to $lJfi) pcr rcre
sered, and roadside swal€s can cost bctvrcn S4000 and $4,0fl) pcr acre
served. For erosion and scdimcntation controls, Mctro has prepared a
technical memorandum, "A $rppliefs Guide to Erosion Control Mat€riats"
(June l9E4). It lists costs and local nrpptiers of matcrials to be used to
control runoff from n€fl constnrctiorl For aanple, erosion control
fabrics uscd to protet rc€ds and soil on barc alopes coot between S049
and $1034 per square yard. Thc amount of matcrial nceded depends on
the size oftJrc constnrction pro!rct

974. Pugct Sound Wrtcr QuaUty ManagcEnt Plen
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ACTIONPIAN

I"ABORATORY SI]PPORT

PROBLEM DEFIMTION Many of the programs in this plan depend on thc accuracy of laboratory
results Thesc include the programs for Municipal and Industrial
Discharges, Contaminatcd Sedimenb and Dredging Stormwater and
Combined Scwer Overf,ocrc, Nonpoint Sourcc Pollution, Shellfstu
Monitoring and Rcse arclu

Iaboratories provide thc infonnation necdcd to understand how Pngct
Sound responds to contaminants and how to design prograrns to prw€nt
and remedy the cffects of contaminants. Many laboratory analyscs are
conducted in conjurrction with fedcral, state, or local laws designed to
prev€nt dcgradation ofwatcr quality and threats to human healttu For
instance, the Clean Watcr Act requir€s municipal and industrial
wirct€watcr discharges to be routincly monitor€d. Ecologt and EPA rely
on thcsc results to detcrmine wh€thcr the law and associated permit
requirements are bcing followcd and wtrcthcr enforccment action is
necessary. The Department of Social and Health Servicos rclies on
results of analyses of watcr quality and shellfish tissrcs to be sure that
fecal coliform levels are within ryocific levels designed to protcct human
health. Laboratory analyscs are also conducted for routine arnbient
monitoring to establish trends and for inrcstigations designcd to anss/cf
ryecifc questions (often done as lurt of an envlronmcntal impact
statement or to ctablish a target area for further study).

Protocols (proccdures) for thc cotlection and anal5nis of€nvironmental
samples are orrrently not standardizcd. Quality controUquality :lssuranoe
procedures are generally lacking In cas€E whcre thcy cxist, there is no
method to determine to what cxtent t}rcy are follorred. Thus, laboratory
r€sults may come into questio$ and their usefulness can be impaired.
Some NPDES permittees utilize thcir own laboratories to tcst their
efluent, and cach on€ ma,, have a slightly diffcrent procedur€. T}is
rezults in data that are not comparable. Agencieswith large ambient
monitoring programs also lac* comparable data from year to year. This
makes it diiEcult to determinc trends and toxicant loadings in Puget
Sound.

Ecolog/s laboratory program has inadequate staff and Enancial resour@s.
This has led to delryod tumaround times for analyscq field staffthat are
not always fully traincd in propcr sample collection, and other problems
that hatrc limited the ability of the laboratory progrnm to zupport other
Ecolory programs Thc EPA/Ecolory lab at lvlanchester curr€ntly has
heavy demands on it which can causc analrrscs to be delayed by up to
several months, partioilarly if a priority pollutant analysis is involvcd.
Thcse delays im@e future furestigtions or cnforcement actions that
depend on the results of the analpcs

To assure the qualig and timelincss of plrysical, chcmical, and biological
laboratory tests ncoclsary to support the protcction and enhancement of
th€ waters ofPuget Sound.

PROGRAM C,OAL

5-76. Pugct Sound Watrr Quality MaDagomcnt Plan
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STRATEGY

SUMMARYDESCRIPTION

MA..IOR TEATTJRES

PROGRAIVI ELEMENTS

Ll. T ABORATORY CERTIFI'
CI^TIONPROGRAM

The stratery for achiwing this goat tu (1) to establish a laboratory
c€rtification program administered by Emlory thatwill ccrtify ttrc
acruracy oflaboratori€s used to sample and test watcr guality, ground-
water, potable water, solid/hazardous waste, bioassays, air, soils, sedi-
ments, and tissues; and (2) to provide laboratory support for agency
sampling programs.

This program calls for certification of laboratorics uscd for compliance
monitoring and investigatirc sampling and pror;ides for adequate labora-
tory capacity for implcmcntation of the plan.

--Ecolog adopts quality assurance/quality control protocols and desigrs
a certification program for private and agency laboratories

--Ecolog plans for agency laboratory needs and adeguate funding for
laboratory analyscs.

--Ecology dcvclopo sample trrcking and guality contol programs for its
labs.

PSWQA shall submit proposcd legislation to the 1987 lrgislature authoriz-
ing Ecolory to conduct a laboratory ccrtification program and to charge
f€es to laboratories scckirg ccrtifcation. Ecology shall desigr a plan for
a laboratory certification program. Ecologr slull ccrtiff labs for
substarrccs and chemical groups in a phascd manncr with first priority
given to ccrtifcation that $pports wat€r guality programs Laboratories
owned and operated by individual industrial and/or municipal dischargers
shall bc cligible for certification. Agcncy-opcrated laboratories shall also

4ply for certification under the same rulcs that apply to private
laboratories This plan shall b€ coordinatcd to thc milimum €xtent
possible with cxisting laboratory certification proErnms. Ecology shall
negotiate agreements with oth€r state c€rtification programs to allow for
reciprocity.

Through the certification plan Ecolog shall adopt rules requiring all
ccrtifed laboratories to use approved field and laboratory protocols and
to comply with spccificd quality assurancc/quality control proccdurea
Ecologl shall establish and implcmcnt thcs€ protocols prior to implemen-
tation of the certification progran Ecology shall consider the usc of
protocols darcloped by the Pugct Sbund Estuary Program Ecolog/s
ccrtification plan shall erraluate tlre advisability ofcharging certification
fees" If Ecolog/s evaluation concludes that certification fees are
advisable Ecolory may chargc such fees

5-7, Pugqt sound Welcr (htility M.nsgcmcnt PlaD
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Ir2. IABORATORY CAPACIIY
FORECOLoGYPROGRAMS

During th€ dcsigr and implcmentation of the ccrtification progrirm

Erologl slrall workwith fed€rd, state, and local agrncies and consrlt
with indMduds &om tlrc scientific community, private labs, erndronmental
groups, and industry.

NPDES pcrmittces strall not be required to use ccrtif€d labs until the
certification program is operational and an ad€quat€ numbcr of ccrtified
labs are arrailable to perform needcd anatyses (See also element P-16.)

Targpt Dates: PSWQA submits legislation to the 1987 lrgislature.
Ecologr completes draft certification program plan by April 30, 1988.

C-erffication of labs begins by January 1, 1989.

Ecologr shall hire qualified staff to o\rersee quali$ control for all sarnple
anal5rrs and stull develop a samplc treking qntem and a data manage-
ment plan Ecologr slmll biennially nDmit to the Authority a rcport on
laboratory needs including (l) an cstimatc of the number and tlpes of
analyses needed to nrpport Ecolog programs; (2) a radcw of thc scrvicc
provided by Fcolory laboratorhs hcluding tumaround times, data quality,
data manag€mcnt, detection limih, and staficommunication; and (3) an
analysis of thc additional laboratory capeity nceded to carry out thesc
anal,,scs within thc target hrrnaround times wtrich Ecologr shall ryecifr.
Bcginning in 1990 cach laboratory nccds rcport shall contain a summary
of the andyscs performed and thc tumaround times achieved during the
preceding year as well as an updatc of the laboratory plan describcd
below. Prior to 1990 the report slmll include gualitative srmmaries of
analyscs pcrformed and turnaround times,

Ecolog shall develop and zubmit to the Authority a laboratory plan that
through a combination of agency laboratory capability and contract
laboratory suppofi assures that dl samples are andpcd within thc
tumaround times contairrcd in thc laboratory needs rcport whilc mccting
the highcst possible quality standards Thc laboratory plan shall include
a consideration of whether additional staff are necded to fully utilize
existing laboratory equipmcnt (including night strifts). Ecolog shall fully
rylore tlte usc of laboratory capacity of other agencies (including extra
sttifts) and contract laboratories before recommending establishment of
new laboratory frcilities Thc plan shall also provide for training Ecology
staff to determine the appropriatc number and typcs of analyscs for
various situations. Finalln Ecologr shall conduct annual audits for
unnoccsry samplc analpis requests

In preparing the laboratory needs rcport and plan, Ecolog shall consult
with DSHS and incorporate DSHS laboratory ne€ds related to the Puget
Sound plan in thc reports.

Target Dat€s: Ecolog' ubmits laboratoryplan to the Authority by
August 1, 1988. Ecolog submits first biemial laboratory needs report to
the Authori$WAugust 1, 1988. Ecologybcgins implementation of
laboratory plan by Scptcmber 1, 1988. Ecolog completes first annual
audit of unncccssary reErests for sample analyscs by August 1, 1989.

5-7& Pl4et Sdrnd Watcr Qu.lity M.n.gpncnt Plan
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MNOR PI.]BLIC ACTIONS
FORATJTIIORITYREVIEW

Each laboratory needs report contains srmmary of analyses performed,
turnaround times, and update of laboratory plan dcscribcd above by
August 1, 1990, and er/€ry two y€ars thereafter.

1. EcoloS,tlaboratoryccrtifcationplan (L-1).
2. Ecolosfs lrboratory Needs Report (L-2).

LEGISLATION REQUIRED LcgNation authorizing Ecologr to conduct the laboratory ccrtification
program and to administer ccrtification fees (L.1).

ESTIMATED COST This program is €stimated to cost approximatcly $4fi),0fi) in fiscal year
1988 and between $42,fi)0 and $604,0fl) per year tlrcrcaftcr. Costs
presented for element L.l of this progam are for tlr water quality
compon€nt of the certification program and do not includc costs for other
arcas (such as hazardous raste) for which Ecologr may cvenhrally ccrti$
laboratories Costs for laboratory analyses necded by other programs in
the Puget Sound plan arc found in the cost estimatcs for the programs"
Ifthc laboratory study (Lr2) recommends new lab facilitics for agencies,
costs of up to $5 million maybe incuned.

Certification fees may eventually be uscd to fund a portlon of th€
ccrtification element

The laboratory ccrtification program woutd entail private s€clor costs to
NPDES permit holdera, privatc professional laboratories, and possibty
othcrs who utilize private laboratories, These costs would be highly
variable dcpending on sareral factors, including: (1) thc oment quality
of th€ €qubment and staff of the lab applying for certification; (2) the
protocols called for in thc certification program Ecolog desigrs; and (3)
whether or not Ecologt decides to us€ c€rtification fecs and, ifso, how
it administcrs thcse fees. Given that these threc factors will not be
defined until thc certifcation program is desigred, it is not possible to
estimate the rtual costs to th€ private s€ctor.

For NPDES permit holders that orrcntty have laboratories and apply for
crrffication (this is likely to bc primarily thosc with major permits) the
prescnt quality of ttrcir laboratory and staffwould likelybe the major
factor influencing costs Finally, because the certifcation program would
require quality assurance/quality control protocols and other measures
desigrcd to ensure accurate results, it is likely that fewer rep€at analys€s
would need to bc conductcd, In turn, this could result in r€duced
laboratory costs to MDES permittees and oth€rs who use private
laboratories

5-79. Pugct Sound Wrter Qurlity Managcmcnt Plan
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WETI"AND PROTECTION

PROBLEMDEFIMIION

THEIMPORTANCE
OFWETI.ANDS

THEII)SS OFWETIANDS

Wetlands are a yaluable resourcc for a number of reasons Firsq they
are the most biologically productive ecosystems in nature, anchoring the
estuarine and freshwatcrfood chains throughphotosynthesis and the
production of innumerablc small organisms upon which larger creatures
depend.

For a vast diversity of Accicq incfuding birds, Eslr, reptiles, inverte-
brates and mammalq wetlands are an c$t€ntial habitat for feeding
nestirg, oov€r, and brecding At least orrc-third of our statc's tlueatened
and endangered species requirc natural wctlands for th€ir survfual.

Wetlands also slow and storc floodqmters, reduce shoreline croaion from
wind and tidal actioq and hclp rechagc groundwatcr srpplies. Wetlands
frrnction naturally to irnprovc watcr quality by filtcring out sediments,
using excess nutrients, and breakhg down som€ toxic chcmicals.

Socioeconomic bencfits arc provided by wetlands Wetlands are a scenic
destination for hiking, boating, photogrryhy, and nahrrc appreciation
Wedands contribuG to aproductivc commcrcial and rerreational fishcry.
Weflands also providc important cducational and research opporhrnities
Thc oconomicvalue of these fimctions isvery high.

Mor€ than half of the wetlands along the coasts and riverbanks ofPugct
Sound harre been destoyed by human activity. In thc Skagit Valley, for
example,90 to 95 perccnt of thc *rflands harc bccn lost primarily to
agrkulture. C.ommercial developmcnt in areas such as the Green/
Duwamish and Puyaltup rircr basins has eliminatcd o/€r 95 perccnt of the
arcas' original wetlands. Scnsitivc, rare, and important rctland t1pca,
including hening and smelt ryawning bcds and salt marshes, havc bc€n
lost or are threatercd. In some cascs, such as inland freshwater
wetland$ thc nature and cxtent ofwefland loss is unknown bocause

wctland irryentories are lrkLU;

Some of the original canscs of wetland loss, srch as diking wetlands to
creatc pashrrcland or to control coastal flooding no longcr pose a thr€at
to wedands Howpvcr, wetlendr and cspecially marinc slrorelines remain
choicc locations for certain t1rycs of industrial, commercial, and residen-
tial usc. For cxample, therc contimrcs to be incremental loss of some
estuarinc weflands from port industrid dwelopment and to an unquanti-
fied ertent from small projects srch as butkhcading Thcse losses can
represent significant pcrcentages of somc habitat tlpcs in ccrtain e€as.

A variety of fcdcral, stat€, and local lmr are now in cfiect which help
control *cfland loss Hotcrrcr, bccausc of limitations of these lac/s,
important wetlands remain rnrlnerable to inetrievable loss For marry of
these laws the decision to protcct wctlands is dircretionary rather than

5{1. Pugct lhrnd W.tcr Cludity Mrn tsDcat Plm
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PROGRAIVI GOAL

SIRATEGY

ST'MMARY DESCRIPTION

mandatory. And because regulations can be repealcd or amended,
permanent wcfland protcction i8 not aosured,

Most of the lawsercmpt srnall water bodies and u,eflandsfrom rcgulatioru
or contain various exemptions, tpicaly for minor development projects or
activitics Actions adjrent to wetlands but lying ouBide a regulatory
boundary, srch as the 2lX)-foot limit of the Shorclinc Managcment Act,
may also adversely doct wctland* Thc cumulative eff€c{ of thcse
cxemptions and limitatiom is tlut important wcdands throughout thc
Puget Sound basin continue to b€ harmed or lost

To ensre that the most important wcflands of thc hrget Sound Basin are
preserved in pcrpcfirity and that dcgradation of o0rer valuablc wctlands is
minimized.

The strateg5r for achieving this goal is to idcntifr thosc critical wetlands
that slrould be preserved and cithcr purchase or through some othcr
mechanism safeguard thosc wetlands Additionally, local gorernments are
requir€d to derrelop local w€tland protcction programs which meet
ninimum statc standards promulgatcd by Ecologr, and DNR will darelop a
prograar for its state-ocmcd laods Local wcdand in€ntorics will b€
rcquired if Ecolog detcrmfurcs through its rulcmaking process that they
are needed.

Erologl, with assistancc ftom othsr statc agencies, is rcquircd to initiate
a prOgram to prcscrvc thc most hportant wetlands of the htget Sound
basin. Preservation is to be schievcd through a variety of traditional and
innovativc mechanisors srch as rquisition by purchase, cxchange, or gift,
usc of conservation eascments, or othcr methodg

Erology is also required to study and dcrtclop apro,gram for €nharced
regulatory protection of thcwater quality ud habitat functions of hrget
Sormd weflands Ecolog/s amluadon shall consider thc nccd for wrdand
inventorics, thc sizcs ofwedsds to bc protectcd, thc contcnt of usc and
development standadg thc nccd for lcgislation to ccoruplish identiEed
goals, and any othcr mattcE dccmcd important to an efioctive rcgulatory
proglam lacal gmrnmcnb will thcn mcasrrc thcir wetland prot€ction
cfrorts agairut thc minimum rcquirfirents ctablishcd byFrolog and take
appropriate actions to mcct those requiremenb. DNR is to develop a
program for its state-osncd wetlands which is consistcnt with the
Ecology program and with local programs

--Important hrget Sound wetlands re prescrved ttrough acquisition or
other methods,

--Enhanccd regulatory protcction of wedands is accomplishcd througlr
local gorcrnment programs wtdch mcet minimum statc standards.

MAIORX'EATT]RES

5{L Putct Sound Wator Quslity Man.gomcnt Plan



ACTION PI.AN

IROGRAM ELEMENTS

W.1. CRITERIA DEYEI{)PMENT
AIID PROGRAM PIANNING

W-2. IDENTIFICAIIONOF
WETI,.ANDS TO BE PRESERVEI)

1

2.

3

4.

With Ecolog, as lcad and with assistance ftom DNR, apreservation
program shall be prepared which consists of the following:

Detailed critcria for sclcction of wetlands to be preserved, including
represcntative wctlands of various tlpc&

Elaluation oftechniques and mechanisms for prescrvation of
vetlands, including ac+isition by purclusc, mhangp, or gift, and
usc of innovative methods such as conscrvation easements and
transfers of dwelopmcnt rights

Description of wetlands which have been identiEed by DNR as

having the highest priorig for preservationn but which havc not yet
bccn ac4uired through eady actioq togetherwith the costs and the
ap,propriate mechanisms for preserving them.

An analysis of appropriatc agerries to acquirc and manage different
types of rctlands-

This report shall b€ ubmitted to the Authority for review.

Tcchnical assistance in developing the program shall be provided to
Ecologr bry thc Departments of Natural Resourccq Fishcrics, and Gamc.
Close coordinationwith thc cxisting DNR Nabral Hcritage Program shall
bc maintain€d. A working group shall bc formed by Ecolog consisting of
wedand scicntists, wetland ryocialists from governmental agencies, and
rqnesentatives of Indian tribes, landowners, danclopcrs, conservation
groups, and industry. The cspcrtis€ and advice of this group shall be
used to dwelop innovative approacls to wetland pr€s€rvation and to
asist in making abroad range of potcntially intcrcstcd individuals and
organizations awarc of thc wetlands presenationprogran. This group
shall continue to providc assistance throughout thc implcmentation
process.

Target Datc: Report submittcd RJanuary 1, 1988.

Srith Ecolog as lead and with assistance from DNF., thc wettands to be
preserved ahall be identified and ranked. Doormentation slull accompary
this identification describirU thc sizc" locatiott plrysical and biological
characteristics, and functions of thc weflands and demonstrating how the
list of priority wetlands was chosen. Gam€ and Fisheries shall providc
technical assistance. Publicworkshops stnll bc held to prwide education
and to errcourage participation by a b,road pcctnrm of the public in the
selection proccss The Authority shall revierw the selection and associated
documcntation of rrctlands chosen for pre*rvation.

Target Date First set of important weflands identiEed by January 1,

19EE. Ranking of all classcs of weflands by July 1, 1989.

5{3. Rrgot Sound wa&r (lrdlty Meegcmcnt Plrn
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W-3. WETIAND PRESERVATION

W-4. SIATE SIANDARDS

W-s. ITOCALPROGRAM
DEVELOPMENT

With DNR as lead and with assistancc from other statc agencie.s, thc
state shall take actions nccessary to prcs€rv€ aod prot€ct in pcrpetuity
those wetlands idcntified under element W-2. This is a multi-year, phased
program in which qccifc sitcs are protected as funds bocome available.
Eady action is takcn to acquire importantqetlands snctr as salt marshes
already identifed through ttrc DNR Naturd Heritage Program and
important remaining wetlands of thc Snohomish Delta"

DNR slull prwidc tcchnical advice and limit€d stafrsupport to any
agency, organizatiorL or privatc pfity wishing to take thc lcad in
preserving any sitc. State preservation actions should coordinatc with
and complement prescrvation programs ofprivate organizations such as

The Nature Conservancy and Trust for hrblic Iands

Target Date Initiate acquisition for most important sites on January 1,

1988. Other sites acquired as funding becomes available.

By dq Erologt slull adopt minimum standards for local wetland
management programs in th€ ftry€t Sotmd basin. These standards shall
prescribc ttrc minimum featrues that must b€ contained in local programs.
In developirg tlrc standards Ecolofy will study means of enhancing
r€8ulatory protecdon for watcr quality and habitat functions of wetlands
This will includc thc identiftation of *rdand tlpcs or sizcs whiclr
require additional protection and necessary and o,ptional mcans of
providing uch protcction The rulcs may contain standards for wedand
use and dctrelopmcnt, srch as rcquiremcnts for wat€r dependency, an
absence of prrtical altcrnatFes, public bcncft mccdirry public loss from
wetland changcs, and usc of mitigation In derreloping the standards
Ecolog shall identiS lcgislativc acdons which may be ncccssary to
implemcnt thc enhanced regulatory prograrr

Ecolog, shall also rwiew existirg vefland inventorics and dctcrmine if
th€y are adcquatc to meet thc necds of the enhanced regElatory proEram.

If Ecologl dctcrmines that they are noq Ecology shall, as part of the
rulemalcing procesq establish minimum rcquirements for inventories of
important weflands

Prior to proposing thc statc standardg Ecologl shall work closely with
entities having cqpertisc in vetland managcm€nt and regulation, snrch as

federal, state, and local golernmental agilciec and tribes In partiorlar,
Ecoloryshall coordinatewith efrorts of ttre federal Emrironmental
Protection Agcncy in classi&ing and protecting weflands

Target Date: Adopt standards by Novcmber 1, 1988.

Local governments shall mcasure their wetland protection efrorts against
the state standards and identiry what actions are necessary to establish a
local progfam which meets the standards. The ass€ssrrent and proposed
actions slrall constitutc th€ local p,rogram which must be approved by
Ecologr.

5{4. Putct Sound Wetcr Qudity Man'tcncnt Plan
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W.6 PROGRAMFORSTATE.
OWNEDIAI{DS

MAIORPI.]BLICACUONS
FORAI.]THORITY REVIEW

LEGISL,ATION REQLIIRED None

ESTII\,IAIED COST

local govemments ar€ €ncouraged to use existing authority to implement
wetland protection programs prior to the dates identified by this plan,
and to consider adopting programs which excced the minimum state
standards to b€ developed by Ecologr.

Taryet Date: I-ocal govemments submit programs to Ecologr by
May 1, 1989. Ecologrcompletes approval processbyNovember l, 1989

For state-owned lands managed by DNF" DNR shall:

Comply with adopted local regrrlatory prog;rams in managemcnt of
wetlands on state-owned uplands and aquatic lands, consistent with
larrs pertaining to state land nranaScm€nt

Coordinate with Ecologr to ensure that management programs for
state-owncd uplands are consistent with Ecologl wetland policies.

Impl€ment a management program for wetlands on state-owned
aquatic lands in thc hrget Sound basin consistentwith Ecologl
policies and including revier of kcy regulatory actions of other
agencieg use of appropriate conditions in aquatic lands leases, and
withdrawal of critial aquatic land areas from leasing.

Target Date Upon ryproval of local prograns and state policie&

1. Ecolog/s adoption of acquisition criteria (W-1).
L Ecologfs adoption of prescrvation priority list (W-2)
3. Erologls adoption of statc standards (W4).

This program is estimatcd to cost almost $800,000 in fiscal year 1988, $1.3
million in fiscal year 1989, $7fi),0fl) in fiscal ycar 1990, and about
$650,0fi) per year thereafter. The greatest public cost is for wetland
acquisition This plan calls for state funds of $550,fi)0 per year betwecn
the years 1988 and D9a possibly to be fnanccd from the sale ofbonds
and from the state water quality rcount. It is intcnd€d that the
erycnditurc of thesc publk funds will b€ coordinated with the wetland
acquisition program ofThe Nature Conservancy to achieve the most
efrective weflands protection Implementation of state wetland protection
standards b,y local govGrnmcnts mry cntail substantial public and private
eqp€ns€, but tbe amount of ffpensc is untnown uotil ttrc standads are

o

o

o

s{lt. Irugct Sound lVatcr Qtrality Manatcmont Plan



ACTIONPIAN

dcvelopcdJ2 Privatc scctor costs uc potentially grcatcst-and most
difficult to estimate-wherc dorclopment activitics are serrerely restricted
in wetland areas. The cost impacts of design rcstrictions and mitigation
requirements can conceirably outweigh project bcnefits in somc cascs

The following table stpws fiscal ycar costs for individual elements.

32A potcntiat substantial public cost for ttre 199G,91 bicnnium is con-
ducting wcfland inventorie by locel govcrnmcnts. This cost would dcpend on
the W-4 standards and is not Lrcluded in the cost estimate for thc program.

5{6 hl8ot Sound W.tcr Qudity Msrtrgcmcnt Plen
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OIL SPLL RESPONSE PLANMNG

PROBLEMDETIMTION

PROGRAM GOAL

STRATEGY

SI.JMMARYDESCRIPIION

In December 1985 a major spill of crudc oil occurred in Port Angeles
harbor as a rezult of the grounding of the,4rco Anchomge, a tank ship
carrying Alaskan crude oil. This event scrved to renew the concern for
oil spills and tleir effects in Puget Sound marine waters Such spills
have obvious potcntial for sigrificant water quality impacts, both short
and long term.

When an spill occurs, much of thc oil remains at the surface of the water
where it is encountered by several species of marinc birds Bird mortal-
ity is the most dramatic effect of spilled oil. Effects have, in some
instances, been great enough to jeopardize the continued existence of
local populations. Surface oil also can affect the floating eggs and lanrae
of marine fish In addition, loss of organisms from intertidal beaches can
greatly reducc the food available to marine birds and fish Efrects from
reduction in pre5r organisms can rcsult in long-term population changes
which are not easily detect€d imm€diately following an oil spill.

Oil spills in Puget Sound are violations ofboth federal and state law.
Under the federal CERCLA (Superfund) statutc, tlrc party causing the
spill is responsible for cleaning it up and paying tlrc costs of doing so.
Thc cleanup effort by ttrc responsible party is conducted pursuant to
national, regional, and state "contingcncy planq" which are complcmentary
programs identiSing what is to be done by whom in the arcnt of a spill.
The U.S. Coast Guard is the lead agency responsible for oil spill response
in Rrget Sound, with stat€ and local gov€rnm€nts performing a sccondary
role. The grounding olttrc,4tcoAnclroruge demonstrated that, in
practice, two areas of confusion are the use of volunteers and the role of
local government in spill response.

To enhance spill rcryonse c4ability in Rrget Sound and to ensure that
federal, state, and local spill response actions are coordinated.

The stratery for achieving this goal is to use cooperative statc and local
contingerry planning to address issues of conccrn regarding response to
major oil ryills

Ecologr is required to complete a revised and updated contingency plan
for spills of ofl and hazardous zubstances The revised plan will fully
describc how Ecolog personnel will handle various tlpcs and lerrels of
spills including coordinadon with federal, tribal, state, and local agencies;
private partir:s responsiblc for cleanupl and the public. Contingency plan
revision is based on a spill responsc policy plan that specifies roles,
responsibilities, communication, funding and other matters.

5{E. Pugpt Sound W.tcr Quelity Managcmcnt Plen
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MAIOR TEATI.'RBS

PROGRAM ELEMENTS

OS.1. POIJCYPI.A}IMNG

The poli,cy plan and contingency plan revisions are to bc compteted in
cooperation with local, state, tribal, and federal entities and with review
and advice ftom the Oil Spill Advisory Committee, which is continued at
least through 1987. Membership on the advisory committee will be
increased to ensure appropriate r€presentation by all interested and
affected entities Ecolog is charged with following tluough on the
recommendations of the committee.

Ecologl will provide for implementation of the revised contingency plan
with increased staff.

--Ecolog develops a clear and complete policy on its spill respons€
actions and responsibilities

--Ecologr revises and updatcs its spill response contingency plan,
including appropriate roles for local go/ernments and volunteers

--The Oil Spill Advisory Committee assists Ecologr in spill response
planning.

--Ecolory implements the reviscd contingcncy plan with increas€d staff.

--Spill prevention will be considered for comprehensive program develop-
ment in the 1989 Puget Sound plan revision.

Ecolory shall conduct a detailed spill response policy analysis as a basis
for updating the contingency plan. Ecolog slull be assisted by the
review and advice of the Oit Spill Advisory Committee,which shall be
continued at least through 1987. Ecology shall follow through on the
recommendations of ttre committee, irrluding thc preparation of draft
legislation, Issues of particular importancc to be addressed by the pohcy
analysis include:

Role of localgovenments ondtifus: Methods to maimize involvement
of local govemments and tribes shall be dweloped irrcluding using
existing state and local cmergency management channels Local gov€rn-
ments and tribes shall be requested to indicate what specific roles they
could fulfill in spill response.

Role Svolwteen: Guidelines shall be developed for the use of volun-
teers in spill responsc.

Wildlife resau and rehabilitation' Legd authorities and responsibilities
shall be clarified. Rrnding, coordination and participation, and prepared-
ness shall be addressed.

fuipment: Placement of and authority orcr spill response equipment

5{9. Rrgot Sound Watcr Qudity Managcmcnt Plan
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OS-2. CONTINGENCYPIAN
REVISION

shall bc anal5rzed with respcct to muimizing thc spocd and effectiveness
of spill responsc.

Cleanup aulhuity: Methods shall be examined to mtrimize Ecolory
authority to managc clcanup and damage assessmentwhile recognizing the
legitimate role of other entitie$.

Tmhhg: C-areful attention Ehall be paid to training which ensures that
tbc contingency plan is implemented correctly, Ecology shall cooperate
with fcdcral agencies and industry in staging a ryill reryonse drill.

Criftcal resorme areas: Ananaluation shall be made of whcther informa-
tion on priorities for protcction of critical rcsource areas in Puget Sound
is availablc and a:rcssiblc. Thc need for additional information and/or
synthesis of cxisting information will bc erraluated.

Cleuup fiauling: An cxanination of ourent cleanup funding shall be
made with recommcndations for allcviating potential shortfalls

Dutage ossesmu* An erraluation of current proccdurcs for damage
assessment shall bc madc including appropriate contractual or other
mechanisms for fuwolvirU qpcrt invcstigators ftom thc privat€ scctor.
The availability of funding for damage asscssm€nt from spills shall also be
cxamincd and recommendations made for alleviating potential shortfalls.
An evaluation of thc Alaska modcl for asscssing damagcs on a per-barrel
spilled basis stratl be undcrtakc[ and draft legislation implementing tbe
Oil Spill Advisory Committcc's rccommendation on damag€ assessment

shall be prcparcd.

Target Dates: Ecologl rhall complete a detailcd spill rcsponse policy
anatysis by Mardr 1, 1987. A spill rcsponse drill by Ecologr, federal
agencies, and industry shall occur during calendar year 1987.

Ecology shall completc major rcvisions to thc existing state Contingency
Plan for Spills of Oil and Hazardous Substances. The plan stmtl b€
consistcnt with thc policy and r01cs of local, state, and fcderal entities
hvolvcd with spill rcsponsc. It shall be roriewed by thc Oil Spill
Advisory Committee.

EcologSr shall prwidc for implernentation of thc revised contingcncy plan
with increascd staff, irrcluding on-site coordinators and spill support and
damagc asscsstncnt spccialists Ecolog shall also prepare a pamphlet,
suitablc for the gcneral public, describing the responsibilitics of all
participants in oil spill response.

Target Dates Ecology slull completc major rwision to thc cxisting state
ContfuUpncy Plan for Spills of OiI and Hazardous Substanccs by July 1,

1988. Ecologl shall implemcnt the revised contingpncy plan in Escal year
1989.

5-90. Itrtct Siound W8tcr Quality Manegomcnt Plan



ACTION PI.AN

MAJORPUBLICACIIONS
I.ORAUTHORIIYREVIEW

ESTIMATED COST

NOTE; Authority considcration of dcveloping a pill prcvention progam
in its 1989 Pugct Sound Water Quality Manag€mcnt Plan is included in
Chapter 7, The Unfnislrcd Agenda

L Policy planning conclusions by Ecology (OS-1)

2. Contingency plan revisions by Ecolo5, (OS-2).

Thc following tablc prwidcs costs asociatcd with policy planntuU and
contingency plan revision together with costs associated with ircrcased
staffing necessary to implement changes in policies Thcsc itcms may
again be evduated in a broadcr considcration of spill procntion and
responsc during preparation of thp Authoritys rcvised Puget Sound plan
to be adopted prior to January 1989. F\rthcr crylanation of thc itcms
that maybc included in the 19E9 Puget Sound plan iscontained in
Chaptcr 7. Some private sector coEts may rcslrlt from charges to thc
contingency plan but cannot bc cstimated at this timc. [nprorremcnts in
spill rcsponsc coordinadon ma!, rtually rcducc ultimatc cleanup costs to
the qpiller.

5-91. Putct sound Watcr Quality Man gcmcnt Phn



A
C

T
IO

N
P

I.A
N

ooaor!l:l
.oo

oo,l 
.o

.oo

oooooooooor,G

o

ooNNooooo

N
 

a/t,
O

F
G

O
t

<
C

'It

G
F

G
@

d9
(-,

lro- altC
I

EG
ta

O
F

ro@
aD

O
F

G
@C

I

l\ 
al,

@
F

G
an

<
o

.J

ooroo.oIoa{oo

oo-oo(\

o,oolrlF(lE4--,<
E

JFc,

-EaaG

--ta 
aE

-J--><E
 a,

)-
@

>
-

J-ct 
cl

o_u

ao aa
cto

ooor,o

N
g,

6ts
6gl
-o

at

G
F

69,
i0

.J

.,.ao
E

F

.J

rD
U

l
@

F
G

U
'c,

E
 .,,

O
F

t.,,
<

0c,

- 
rE

!
.J

o

oo
oa\a
F

-

at
o!JaaatC!CJf€toGlrcat,Eaalrl

o
oo

F@ct.JaLTF.3a
F

F
- 

6

--)E4lrt 
=

>
 

z
at-
ao 

<
E

---eL,oaD
 >

-
@

Ll 
cl

F
J

.a cr
aO

 rrr

)<
a

FC
I

F

E
J

lrl .t
-aJ
F

O
E

IJ

g.d16l

G
I

d.l!lE
I

€ll
LI

A
JJol

aE
t

$92. P
ugct S

ound W
rtcr (Ir.llty M

anegcm
c ptrn



ACTIONPI,AN

MONITORING

PROBLEM DEf,'IMTION

PROGRAM G'OAL

STRATEGY

STIMI\{ARY DESCRIPTION

MAIOR FEATI,]RES

There is currently no long-term, comprehensive program to monitor Puget
Sound and its resources Some programs of federal, state, and local
agencies monitor water, sediment, and biological resourses of the Sound,
but there is little cooperation or coordination of their monitoring efforts.
Frequently, substantial amouns of data are gathercd as part of sp€cific,
project-relatcd intensive survst , short-term or localized monitoring and
compliance monitoring. These programs are gerrcrally implementcd
indcpcndcnt of one anotlrer. Ambient monitoring discharge monitoring
intensive surveys, and other programs to asscss thc quality of Puget
Sound water, sediment, habitat and biological r€souroes are not currently
integated or coordinated. Ornently, orrer $1 million is spent annually by
federal, stat€, and local agencies monitoring various aspects of Puget
Sound.

A comprehensive monitoring program could determine the efrwtiveness of
regulatory programs, evaluate long-term hends in environmental Sualtty,
and assist in resource management decisions Preventing overlap and
duplication of programs would be a concern in designing a comprehensive
pro8r,rm.

To dcvclop and implement a oomprehensivc environmental monitorirg
program for Puget Sorurd. Such a program will prwide a record of
sigrificant changes in key cnvironmcntal indicators in order to (1) assist
decision-making of agencies by identiSing problem areas and trends; (2)
measure the success of thc Rrget Sound plani and (3) provide an ongoing
ass€s$nent of the health of the Sound.

The strateg/ for achieving this goal is (1) to consrlt with agencies that
hare monitoring ne€ds and @crtis€; (2) to review the draft monitoring
program developed by a consultant to the Erndronmental Protection
Agency; (3) to reach cons€nsus on an interagency monitoring program;
and (4) to provide ongoing interag€ncJ coordination among monitoring
pro8ram8.

This program provides for an interagency committec to recommend a
complenensiv" monitoring progrrrlo tit" A,rthority for later adoption.33

-.-The Authority forms a Monitoring Management Committee to recom-
mend and coordinate a comprehensive monitoring program"

33sorc features of this program started before adoption of the plan in
December 1986. The Monitoring Management Committee held its first meeting
in October 1986.

93. Pugct Sound Watcr Quality Managomcnt Plan
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PROGRAM FTBVTNNTS

M.1. MONITORING I\,IANAGE.
MENTCOMMITIEE

M-2. DEYEIOPMEI.E OF MON-
ITORING RECO MMENDATTON

--The committee recommends a comprehensive monitoring program in
1987.

The Authority shall form a hrget Sound Monitoring Management Com-
mittee chaired by the Authority and consisting of rcpresentatives from:
thc statc Departm€nts of Ecolop, Game, Fisheries, Natural Resourccs, and
Social and Health Scrvices; Metro; locat water and sewer districts and
local public bcalth offcials; tribes; federal agencies including NOAA' EFA,
Fish and Wildlifc Scrvice, US. GeologM Suvqr, Soil Conscrvation
Service, and the Army Corps ofEruinecrs; Canadian agencies; industry;
shellfsh growers; the scientific community; and citizen organizations
The Authority shall provide stafr $pport to the committee. Meetings
shall be open to the public.

The management committec shall bc reqponsible for recomm€nding a
comprchensive ambient monitoring progam that reponds to the needs of
participating agcncies in srpportirg their resourcc management responsi-
bilitics The relationship of the anrbient monitoring program to compli-
ance monitoring slull be considered along with monitoring needs for the
specific action programs required by the Puget Sound Water Qtmlity
Management Plan. Intensive surveys shall also be considered as will the
possible role of citizcns in monitoring activities

Target Date: Thc Monitoring Management Committec was formed in
Sept€mbcr 1986 and held its frst meetiru in Octobcr 1986.

The management committee slmll pr€scnt a rosonmendation to the
Authori$ The monitoring rccommendation shall:

Defnc tlrc goals and objrxtivrcs of the monitoring program.

Define hw monitoring datawill bc uscd to assist in managemcnt of
Puget Sound resources by responsible agcncies

Review and providc for thc specifc monitoring needs of programs in
the Pugpt Sound Water Quality ManaScmcnt RarL

d. Propose a monitoring desigr based to thc extent applicable on the
November 1985 consultant report to EPA on hrget Sound monitoring
and review a similar rcport on freshwater (watershed) monitoring;

Analyze the data needed to mcct the objectives of the monitoring
proSrirm.

Analyze and evaluate cxisting programs and their rclation to
objectives of a monitoring program.

Identif comprehcnsivc monitoring needs not being m€t by existing
proSram$

a.

b.

c.

e

t

s.
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t.

&

l.

h IdentiS mechanisms to obtain additiond needed information either
through redirection of cxisting programs or initiation ofnew
proSramll

Estimatc annual costs a$sociated with cxisting monitoring in Puget
Sound and costs of additional needed monitoring.

f. Recommend a data mansgement system that meets agcncy needs.

Definc appropriate mechanisms to fund the monitoring program
including allocation of existing funds and new funding

h Define thp appropriate roles for agencies in implementing the
monitoring program.

Define how the Puget Sound Atlas would be updated, managed, and
integratcd with ongoing monitoring activities

Recommend a structure for managing the monitoring program,
including mechanisms for making needed reEnements and adjustments
to €nsure progam objectives are met in a cost-efrective manner.

Identif opportunities for citizen monitoring of Puget Sound.

Form ad hoc technical working groups to assist it in devetoping the
monitoring progranu

Targct Datc: Thc committee shall prescnt its recommendations to the
Authority by August 1, 1987.

1. The Monitoring Management C,ommittee's recommendations (M-2).

k

t.

MAJORPUBLIC ACNONS
FORAUTHORIIYREVIEW

LEGISLATIONREQUIRED Nonc

ESTIMATED COST Development of the monitoring program is cxpected to cost approximately
t120,000 ovcr thc frst two fiscal ycars Implementation of the monitor-
ing program will cost considerably more. A draft consultant r€,port to
EPA in August 1986 has cstimated the annual cost of a comprehensive
monitoring program at $3.85 million including data analysis, data manage-
ment, and report production. It is estimated that $f milion of existing
monitoring funds can be applied to this, leaving a necd for $2.85 million.
The monitoring program rcconrmended to the Authority under this program
may differ ftom this preliminary estimate.

Because of the state budgetary cycle, Ecolog has rcqucstcd the appro-
priation of $7fi),0fi) for early implementation of monitoring elem€nb
during the next biennium (6scal years 1988-1989). The monitoring param-
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cters and station locationswill be d€6id€d by thc Monitoring Management
Committ€e.

No sigriEcant privatc sector costs have been identified for this program,
although private s€cto[ r€prcsentatirr$ are scrving on the Monitoring
Managcment Committce. lncrcascd monitoring costs for dischargers are
addresed in thc Munkipal and Industrial Dischargcs proSram.

546. Prrgpt Sound w.tcr Quality Menagonont Ptan
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RESEARCH

PROBLEM DEI'IMIION There is no comprehensive and coordinated program of research for the
managemcnt of watcr quality in Rrget Sound. Although much of the
basic rcscarch on the physical and biological systems of Puget Sound has
been complcted, there are significant questions to be resolved. Some of
those guestions conccm thc causcs of water qudity problems, and others
focus on ttp specific eftcts on the resource of hrgct Sound. Those
responsible for sctting policies, allocating funds, regulating, and managing
the resource do not do so in the cont€rt of a 6rm set of priorities about
Puget Sound rcsearch necds.

At present, the funds for most of ttre research conducted on htget Sound
arc administcr€d by fcderal agcrrcies or their statc designccs. The
research is conductcd by fcdcral agencies, private consulting firms,
universitieg nonprofit laboratories, indMdual scientists, and state and
local government ag€ncies. Some of this research fundfuU is driven by
the need ofregulatory or resourc€ management agencies for answErs to
questions specifically relatcd to issucs ofconcern in hrget Sound. Some
of the rcscarch funding is meant to address issrcs of a more irndamental
nature which may or may not be related to water quality or resource
management and which m4r bc more uscful for marinc watcrs clscwhcrc
in the US. or the world.

On manyoccasioru these dissimilarpurposes have been comblrcd in the
same rescarch due to communication among the fundcrs, regulators, and
researchers through the Rrget Sound Estuary Progam and othcr formal
and informal arrang€ment& Hower/er, thcre is no mechanism through
which the producers, consrmery and funders of research can agree on
the priorities for rcscarch on hrgct Sound. As fcdcral dollars arrailable
for research on water quality are being steadily reduccd and other
sourccs of research funds have not yet increased, making best usc of the
funds that are available whilc additional funds are sought is essential.

Docision-makers and others concerrrcd about hrget Sound have been
confuscd by disputc among scicntists about thc appropriate intcrpr€tation
of existing research as w€ll as disagreements about thc relative priority
of future research projects The public and policymakers also sometimes
suffer ftom thc failure of res€arclrcrs and publistrrs of research to make
the results comprehcnsible to thc lay reader. On the other hand,
scientists on occasion fecl that they ar€ not able to contribute their
expertise to policy and regulatory decision-making

Some hrget Sound-related r€s€arch projects are managed by state
agencics, private industry, and other groups which have not been tradi-
tionally recogrized as centers of Puget Sound research. Much of this
research may prove ofvalue, but it is not often published and therefore
is not usudly as accessible as r€s€arch don€ in universitics. Thcre are
also some who feel that thc specific geographic areas nos, set asid€ as

reference areas for rcscarch and monitoring are not adequate in their
coverag€.
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PROGRAIVIGOAL

SIRAItsGY

SUMMARY DESCRIPIION

MAIORTEATTJRES

PROGRAMEI.EIVIENI'S

R.1. COMMITTEEON
RESFARCH IN PUGET SOT]ND

The Authority srveyed dl of the major participants in Puget Sound
rcsearch in order to identifr thcse important issuec The solutions to
thesc problems are not as clear as the problems themselves. It is clcar
that many of the solutiom arc dcpcndcnt on fcderal govemment action
which a state agency cannot impel. Since reseach is important to tho
long-term health of hrgct Sound, thc greatest need is to derrelop a brgad
consrnsulr on institutional mechanisms which will address these issues.

To establish a s,,stem ofpriorities and funding for research that (1) adds
to our knowledge ofthc physical and biological systqns ofPuget Sound;
(2) identifts causcs and solutions of pollution problem$ and (3) assists
decision-making activities of regulatory and manag€ment agencies while
stimulating creativity and excellencc in rescarclu

Thc stratcgl for acldaing this goal includes (1) tbc establishment of a
committec to make recommcndations to tho Authority on rescarch
prioritics, furstitutiorul necds, data managemenl rcscarch presenrcg and
publication ofrescarch resrlts; (2) an annual meeting on Puget Sound
rescarch; and (3) adoption by PSWQA of researclr needs and priorities,

The researchpro$am establishcs thc Committec on Rescarch inhrget
Sound to devetop recomm€ndatioru on researchpriorities, on structurcs to
set researclr and funding prioritics, on data and information managemcnt,
and othcr qucstions An annual mcetirg on Rrget Sound research will
respond to tlle comrnittec rcport and serve as a forum for exchangcs
among researcher$ and oth€rs on scientific qucstions Ttrc program also
contains a list ofpriority short-term and long-term rescarch questions on
hrget Sound.

--The Committce on Rescarclr in Pugpt Sound is cstablislrcd.

--An annual mceting is held on Puget Sound research

--Research needs and priorities are idcntified.

PSWQA shall establish a C.ommittc€ on Rcscarch in Puget Sound consisting
of represcntatives of institutions of higlrcr cducation from around Puget
Sound, indMdual scicntists, governmcnt agencics, industry, citizens, and
nonproEt rcscarch orgianization& Thc committce, which will bc stafied
by thc Authorig, shall makc rccommendations to the Authority and to
the participants in the first anrnul meetirg on Puget Sound researclr
The report shall include:

5-99. Pugct Sound watcr Quality Mamg?Ecnt Platr
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L

b

Recommendations for short-t€rm and long-t€rm research priorities
for Puget Sound using the list of research needs and priorities in
the plan as a starting point

Recommendations for a mechanism for setting Pug€t Sound research
priorities in thc future.

Recommendations for a structure to coordinate funding for Puget
Sound research consistent with the research priorities.

Recommendations on a state govenrment role in the funding of
scientific research on Puget Sound.

Recommendations for a mechanism to b€ us€d by public ofEcials,
legislators, regulators, and resource managers for resoMng scientific
questions related to policy decisions on Puget Sound.

Recommendations for improving access to ongoing Puget Sound-
related researctl existing data, interpretive publications, and review
articles by the scientifc and regulatory communities and the public.

Recommendations on tlrc need for additional geogaphic areas

reseryed for rescarctl The committee should especially consider
whether specific representativ€ ecosystems are missing or under-
represented in current areas used as referenc€ areas for monitoring
or for researctl

1r Recommendations on th€ need for inc€ntives for the publication of
research produced by stat€ agencies, industry, and other organiza-
tions which may be of use in policymaking but which ordinarily
would not be publislred.

Target Date: C;ommittee establistred W February 2,1987

PSWQA shall sponsor an annual meeting on Puget Sound research needs
and accomplishments at which Puget Sound researchers wfll give presenta-
tions on rescarch accomplistrmcnts over the past year. The meeting shall
be conducted in srch a way as to (1) scrve thc needs of researchers for
scientifc exchange and dialogue; (2) scrve thc needs of regulators,
resourc€ managers, and public officids for policy guidance; and (3) sewe
the needs of the public for translation of research results,

The Committee on Research in Puget Sound will present its report at the
first annual meeting for discussion by thosc attending.

Target Date: March 19E8.

c.

d

e.

f.

*

R.2. ANNUAL MEETING ON
PUGET SOI'ND RESEARCH
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R.3. RESEARCHNEEDS
ANDPRIORMES

General Conduslon

Research Neederl lor Plan
lmplcmentatlon

The Authority has a statutory mandatc to identifr research needs and
priorities Thc Committee on Research in Rrget Sound will, in its report,
advise thc Authority on longterm and short-term research needs and
priorities and on a mechanism to dcterminc those necds and priorities in
the futura

The following list of rescarch needs was compiled in conzultation with
regulatory agencie$ indMdual scientists, and awide range of institutions
conducting scientifc research on Rrget Sound- Much important work has
already been done or is underwry on many of the questions

The list is dMded into two scctions. The first section describes rescarch
that would cnhancc plan implementatio[ Clhere arc several rcsearch
tasks assigncd in the other elements of the plan that arc not rep€at€d
here.) Ttrc sccond section lists research topics that would increase
understanding of thc Sound and assist management agencies in the fuhue,

Chemi:al contamination of Rrget Sound poses ttrc greatest long-term
threat to human health and the plant and animal life of the region.
Biologicat contaminants do pose serious hazards but do not persist in the
environment for indefinitc periods as marry toxic compounds do. Priority
should be give to research on chemical contamination ofPuget Sound.
Biological contamination and othcr issuca ar€ also of significance and
should be addressed iN rqsowocs arc arrailable. Policy and regulatory
topics are also listed to indicate treall wher€ research might assist
decision-makers as this plan is impleflrented and rcvised in the future.

1. Ch€micalContamination

a. Which compounds or classcs of compounds in contaminatcd
scdiments are associatcd lvith damage to marine organisms and
wildlifc?

Which toxic chemicals in bottom sedimcnts are broken down by
microorganisns and at what ratc? Can this rate bc increased?

To what degree are resident and migratory rnarinc birds or
marnmals adverscly afiectcd by toxic drcmicals in thc watcr
column or bottom sediments of hrget Sound? Where migratory
species show widcncc of bioaccumulation of toxicants, was tlrat
accumulation in the Sound or clscwh€r€? Are there adverse
efiects on endangered spocies? Can ary of these animals be
uscd as indicator species of chcmkal contamination probl€ms in
hrget Sound?

d. Are ducks and other watcrfowl aftctcd by toxicants in bottom
rdiments in wedands? Would this havc implications on ttrc
usc of wetlands in controlling urban runoff?

b

c.
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Do benthic organisms have higher tissue levels of toxic
substances near dredged material disposal sites?

Which bioassays are the most meaningful mcasures of chemical
pollution and its cnvironmcntal effects? How reliable are the
correlatiors bctween biological rcsponscs and concentrations of
toxic chcmi€ls in bioassa;n?

L BiologicalContamination

a. What microorganisms arc good indicator species for human
health hazards?

3. Ecology

What are the ryecific functional values of wetlands and how
can they be mcasued? Can wc design mitigation propce that
are effcctive in repl*ing lost wctland valucs or othcr nahrral
habitaB? Arc thirc morc or less cfrcctive wa]rs of achieving
mitigation? Is mitigation efrective over a long period of timc?
How should mitigation be monitored for its efiectiveness?
What should be done if a mitigation project fails?

4. Environmental and Regulatory Policy

e- How can grtcmatic comparisons bc made among th€ many
pollution problems in hryEt Sourd in w4,s that witl assist in
ranking problems for funding and otlrer actions?

How can a bcttcr asscssrtr€nt of the benefts and costs of
various programs bc prepared to assist in making tradeoft in
pollution management policies? What role should quantitative
benefiUcost comparisons play in light of scicntific uncertainty
and the difficulty of quanti$ing damage in a complex ecosys-
tem?

1. ChemicalContamination

How are toxic chcmicals in bottom sediments metabolized in
fish? Are tlrcre advqse effects on commercially important
species? Is spccics rcproduction adversely affected by specific
toxicants? To what degree are species with higher body
burdens of toxic substances less likely to rcproducc suooess-

tully?

What role does the sea surfacc microtayerplay in cposrre of
organi$G to toxi€ srbstanccs in the €nvironm€nt? How
signiEcant is microla5rcr contamination compared to sediment or
watcr column contamination? Can chemical contamination in
the surfacc microlayer bc tied to ccrtain discharges or types of

c.

f.

a.

b.

Long-Term Rescarch Needs

a-

b
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discharges? What are thc relative contributions ofpoint and
nonpoint sources to contamination of thc microlryer? Does
particulate matcrial of a certain size or range of sizes affect
the microlayer? What is the distribution in time and space of
the sea surface microlayer and contamination of the micro-
layer?

c, What is thc contribution of atmospheric d€position to chemical
contaminant loading in the surface microlryer, water column,
and scdimcntg ofthe Sound?

d. Arc thc ctrcmicals uscd in agrioilture, forestry, and highway
maintenance beirg released in sufficient amounts to have an
adrcrse effcct on cshrarfurc or marirc organisms? Do thes€
clrcmicals affect shcllfish or somc critical part of the food
web? Do landfllg sludge diposal, and contaminated ground-
watcr lrarc an a&€rsc €fr€ct on estuarine or marine organisms?

Are bottom painb adrcrscly aftctirg maine organismg
particularly jwenile salmon and cod and lsval and juvenile
shcllfish?

Are thcrc syncrgistic cffccts bctween various chemicals or
between chemicals and environmental conditions in the Sound
that incr€asc thc magnitude of various biological abnormalities?

Are therc alt€rnatives to ch€mical disinfection for municipal
wastewater discharges into mairc waters? What organic
chcmicals are formed by chlorination or other chemical
trcatmcnts?

Arc population distributions of organisms in the watcr column
changcd by tuic bottom sediments?

What are thc migratory pattcrns of bottom drclling fsh species
ntch as English sole? Do ttrcy rcnrrn to thc same rcgions of
shallotp water after ttry spmn in deep watcr? How do these
migratory pattcrns affect th€ rate of tumor formation? Do
liver tumors dccrcasc thc flcragc life spans of species of
bottom dwelling fish? Docs this change ttrc population
distributions of thcsc pocics?

What fu th€ rate of r€moval of toxic zubstances from various
portions of thc htgct Sound basin ttuough burial in sediments
or tranE ort to the ocean?

k What toxic chemicals enter residential and commercial on-site
sewag€ systems and what is thc fate ofthose snrbstanccs both
when thc Erstem isworking and whcn ithils?

l. Can marine plants be used as indicators of water pollution?

e.

t

I

b-

L
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2. BiologicalOontamination

What regulates population increases @looms) of the organism
that causes paralytic shcllfsh poisoning (PSP)? Are there
human causes as well as natural causcs? Can thcsc blooms be
controlled so slrellfish will not be contaminated with PSP?

How long do various human pathogens surviv€ in marine water
or s€diments? Do bottom sediments serve as a reglosth area
for fecal coliform bacteria? What pathogens are pres€nt in the
marine waters of thp hrget Sound basin? Are viruses a serious
hodth hazard in municipal wastewater? Does disinfection have
any cfrcct on vinrscs in municipal wastewater?

3. Ecologt

What role do seabirds play in thc hryet Sound ccosystcm?
How can sufEcicnt habitat be protected to alloc, their full
functioning within this cnvironment?

b. How do tlrc mirry components of the ecosystem intcract to
prescrv€ thc necessary balancc among plant and animal groups?

4. Marirrc Resourc€g

a- Are there new food ryecies that can be developed and enhan-
ccd for aguaculture? How can these species be propagated for
a sustained yield? What are the environmental effects of
large-rale aquacultrre?

What is thc prcscnt economic valuc of natural rcsource in
Rrgct Sound and how does that oompare to thc potential value?

c. To what crtent can fshcries enhancement programs be used to
rcalize thc full potcntid of Rrgct Sound as a produccr of
renewable resourccs?

5. EnvironmcntalandRegulatoryPoliq

a- Can quantitativc links be establistrrcd b€tw€en d€mographic and
land usc trends and marirrc pollution problems? Can such
trends then be used to desigr policies and programs for
preventing and solving pollution problems?

What is the propcr balance bctween pollution control strategies
that reshict discharges b€fore damage can be observed in the
environment and irrograms that reguire reductions in discharges
only after water ryality dcgradation is shovm? In general, how
can pollution control programsbe protective without being
exccssively restrictitre and costly?

a-

b.

iL

b.

b.

5-1(N. Puget Souud watcr Quality MsnaScmnt Plan



ACTION PI,.AI{

MAIORPUBLICACIIONS
FORAUIHORIIYREVIDW

LEGISLATIONREQUIRED None

ESTIMATED COST

c. How can mitigation programs bc better administered to ensure
long-t€rm effectiveness of mitigation mcasures?

None

Individual agencies will be apocted to providc funding for their staff to
participatc in the work of thc C;ommittce on Rescarch in hrget Sound.
The activitics of thc committ€c ar€ estimated to cost 040,fi)0 in fiscal
year 19EE. Thc costs of the anrual meeting are estimated to be $30500
per year. No private sector costs have becn specifically identified for
this program, although private sector irwolvement would be sought in the
committee and at the annual mectings

5-105. Pugct Sound Watcr Quality Managcmcnt Plan
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EDUCATION AND PUBLIC IWOLVBMENT

PROBLEM DEFIMTION A public opinion poll conducted by the Authority during 1986 shows that
most citizens do not adequately undcrstand th€ nature of the pollution
problcms in the Sound. Education is necessary to foster public recogni-
tion of the Sound as a regional and national resource, and to stimulate
public, governmental, and privatc scctor support for thc changes in
lifestylc and costs related to preserving thc Sound. Implementation of
the plan will require action at all levels, ftom individuals to state and
federal agenciec Public involvement in actions to clean up and protect
Puget Sound is important bccausc the public is a resourcp that provides
information, values, and priorities to the decision-making prooess.

Pollution prevention requires an ongoing commitment from an informed,
invohed public Education supports a strategy of long-term prevention.
Eperiencc has also shovm that programswhich have not adeErately
educated or involved the public are oftcr met with resistance or animos-
itv.

While enforccment can act as an cducational tool, it docs not efrcctively
correct many pollution problems which result fron individud behryiors
such as improp€r disposal ofwastes from households or boab. Collective
responsibility is better achieved through education and public involvement.

The PSWQA issue paper on hrblic Involvernent in Water Quality Policy-
making noted that the level of public involvement in watcr quality
prograltr and activities varies widely with thc issue and the agcncy.

Generally, tlrcre is a lack of dedicatcd staff time and taining doroted to
public involvement A PSWQA srvey of citizen groups, city and county
governments, tribes, and state agencies shovred that certain requirements
for effective public involvement were generally not being mct. These
included: (1) timely, understandable, and complet€ notice of pending
actions; (2) access early in any decision-making proccs; (3) ease of
access to the proces{r; and (4) response to citizens on how comments or
recommendations were uscd.

A surve!, conducted by the Authority (August 1986) revealed that although
a wide variety of educational programs and resources €xist, there are no
education programs that comprehensively or uniformly educate the general

Puget Sound public on topics related to water quality. Bisting programs,
such as interpretive centers, adopt-a-stream efforts, household hazardous
waste pamphlets, or collection days, are generally undcrfundcd and of
limited duration and geographic soope. Other programs provide t€chnical
information and education programs for selected intcrest groups such as

marine businesscs or farmcrs but not on a Soundwidc basis S€\reral

curriculum programs related to hrget Sound harre been doreloped for K-12
schools (kindergarten through grade 12), but there are no funds for
dissemination of these matcrials through the necessary teactrr training.

While education and public involvement activities are sometimes very
distinct activities aimcd at difrercnt audiences for different purposeg the
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PROGRA]VIGOAL

STRATEGY

SUMMARY DESCRIPTION

MAJORFEATURES

two frequently are inscparable and work toward thc samc end. For
oample, community programs ruch as Snohomish Count/s Adopt-A-Stream
and the Scattle Aquarium's Adopt-A-Beach can be equally effective as

public involvement and education techniqucs. Public policy decisions
require participation by citizcns who harrc boen educated about the issues.

Within tlds context, education and public irvohrcment slrould bc con-
sidered togcther in order to intcgratc and reinforcc thcir complementary
aspects

To increasc undcrstanding ofI'ugBt Sound and its resourccs and the
effects of human activitiq on them, and to facilitate public involvement
in decisions to clean up and protect thc Sound.

The strategr for achieving this goal is to: (1) establish standards for
public involvernent in implemcnting thc R{Et Sound plan; (2) require that
state and local gmrnments carry out public irloFement programs and
promote education as part of thc implementation of the plau (3) dqrclop
acomprehensirre sfiatcgl to inform and educate busineses, governm€nt$
and citizens about hrgct Sound; (4) providc immediatc fundirry to a small
number of local community invohrcment and educational *tivitics in
addition to thosc supported under the nonpoint program; (5) provide
materials, coordination, and cncouraScmcnt to existing and new cducation-
al efforts; and (6) provide $pport to K-12 educational efforts.

This program makes publk involverncnt and education integral to tllc
implementation of thc plan by (1) rcquiring public involvcment and
promoting cducation in all parts of tlr plaq (2) proddirU tcchnical
assistance; (3) coordinatirry among cxisting education and information
prograrns; and (4) darcloping a long-term integratcd plan to promotc a
water quality ethic around the Sound tlrough both cristing and new
programs-

---PSWQA, srpported by an advisory group, develops a long-rangc public
involvement and education strat€S/.

--PSWQA funds selected local public involvement and education efforts.

--State agencies and local gorrernments follow public involvement policies
for plan implementation,

--PSWQA provides technical assistancc for public involvement and
education, including training on public irpohrcmcnt tcchnique$

--Ecolory desigrates a public involvement coordinator and prepares a
brochure erylaining its mailing lists.

--PSWQA preparcg awat€r qudity dir€ctory.
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--PSWQA publicizes education and public involvcment programs

--Flrnds are providcd to allow school teaclrers to attend training
programs.

In addition, education and
othcr programs in the plan

gublic involvement are important components of

PROGRAM ELEMENTS

EPI.I. IONG-RANGE
STR.A^IE,GY FOR EDUCATION
AND PTIBLIC INVOLVEMENT

EPI-z. FUNDINGFOR MODEL
EDUCATIONAND PTJBLIC
IIWOLVEMENT PROJECTS

Beginning inJanuary 1987 PSWQA aided by an advisory group, shall
coordinat€ the development of a long-range education and public
involvement $trategl in zup,port of clcaning up and protecting Puget
Sound's watcr quallty. Thc goup will include educatorg media e4perts,
represcntatives &om environmental and public int€rest groups, industry,
citizens, businesC trib€s, state and federal agencies, and local govem-
ments. Th€ dwelopmcnt of the long-range strates/ shall include:

L An inventory of cxisting information and education programs r€lated
to htget Sound.

b. Examination of the efrectiveness of existing education and public
involvement strategies on Puget Sound.

c. Analysis of the potential role of the mcdia"
d. Asscssment of the potential roles ofprivatc sector and grass roots

community resources and programs
e, Coordination and intcgration of the education and public invo[rcment

efforts in other programs called for in the plan.

This effort will rcsult in recommendations to the Authority for cxisting
and n€w programs which will be considered in preparing the 1989 plan,
including recommendations for funding thesc programs" PSWQA will also
recommend ways to cstablish long-term dedicated fundirg of education
and public involvement

Target Datq Advisory group cstablishcd by March 1, 1987. Rocommenda-
tions to I'SWQA by June 1988.

PSWQA shall provide funding for a short-termprogram (1987-89) until the
long-range sfiatery is developed. The program will focus on projects
that could serve as models for public involvement and education, commun-
ity cleanup, or citizen monitoring ofwatcr quality or biological resources.
Groups eligible for funding will inctude citizen and environmental

34For other specific education activitics see atso SW-l, SF-?; MB-3,
NP-2, NP-8, P-23,P-U,P-25, S*4, 5-6, and HIIW2. Specific public
involvement requirementsare also included in NP-1, NP-2, NP-3, SF-7, S-
4, 5.6, MB-3, MB-s, P-26, W-1, W-2, M-1, M-2, R-1, OS-1, OS-2, and
HHW-1.

5-109. Putct Sound Wator Quallty Managcmcnt Plan



ACTIONPLAN

EPI.3. PUBLIC INVOLVEMENT
POLICY

organizations, tribcs, local gov€rnmots, and educational institution&
Projects eligiblc will includc cxisting and rrw programs as well as
proposed activitics related to any topic addressed in the plan and any
area of Puget Sound. PSWQA shall issue guidelines, ca[ for proposals,
and select participants

Target Date: PSWQA issrcs pidelirrcs @ July 1,1987. Initial tunds
awarded by Octobcr 1, 1987.

The following public irrolvement policies shall bc followed by all state
and local govcrnmcnt agencies in implementing the Rrget Sound plan:

a A broad represcntation of tlrc public, both thos€ being directly
affected and members of the general public, stnll be consulrcd in
developing and adoptirg rules, establishing criteri4 sctting guide-
lirrcs, sclccting sitcs or targ€t areas, derrcloping action planq and
carrying out other activities related to the hrget Sound plan.

b. A variety of public irwolvcmcnt tcchnigues slmll be used. Where
advisory or review committecs ar€ deemed helpful to proride public
invohement in tlre implemcntation of thc plaq cxisting standing
committccs or commissions and established processes such as SEPA,
the Shorelinc Managcmcnt Act, and local comprehensive plan
procedures should be cvaluated and improred whcre possible rather
than creating ner commitrces Hwaner, new or additional commit-
tees or processcs should be created if needed to achievc full public
Lrvolrcmenl Agencies shall considcr rcimbursing travel expenses of
members of advisory bodies

c. fucncies shall allocatc adcquate staffresources to their public
involwment programs. Agency stafr responsible for public involve-
ment shall receive taining in public irrolvement techniques and
skills

d. Statc and locd govcrnment agencies slull use public information
techniqu€8 that €rce€d rcquircrrcnts for legal notice or publication
in the Statc Register to cnsurc that O public information on
decisions to be made or rtions to be taken for the hrget Sound
plan is complete and understandabtc; (2) thc effects--especially
effects on pecial grorps or geographic areas--ofttrc proposed
docision or rtion are ftrlly described; (3) the ways in which thc
public might be afroctcd by thc decision or rtion are fully present-
ed; and (4) tlrc ways in which the public may influ€nce the decision-
maker and appcal thc dccision are crylained.

c. To frilitate rcess to decision-making prooesscs, state and local
governmcnt agencies shall send notification for public hcarings or
meetings as early as possible, shall seek to provide both day and
wening meetings and hearings, and shall crylain how public comment
was incorporated into decisions and rtions. For decisions afrecting
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EPI.4. PSWQAACIIVTIES

EPI.s. PSWQAIECHNICAL
ASSISIAI.ICE ON PUBLIC
IiWOLVEMEiIT

EPI-6. INFORMATIONON
WAIER QUALIIYISST'ES

a targe geographic area, meetings and hearings shall be held at
locations throughout the ar€a.

Target Datcs: Policy in effect upon plan adoption, but ag€ncics and local
govenrments can phasc implementation.

PSWQA shall continue to us€ its planning and oversight prooess as a
m€ans to providc education and public irvolvement on watcr quality issues
ttuough seminar$ field trips, conferences, public mectings, publications,
media, and distribution of PSWQA information to local libraries. The
Authority shall usc its newsletter, slide shows, and media contacts to
publicize opportunities for the public to become involved in policymaking,
monitoring, cl€anup, or educational activities relatcd to the Sound.
PSWQA shall also use its n€wsletter and slide strows to give recognition
to new and €xisting €fforts and progams which are nrpportive of the
goals of the plan

PSWQA shall coordinate thc integration of education and public irwolve-
ment elements of all programs in ttrc plan in order to avoid duplication
of resources

PSWQA shall work with the Superintendent of Public Instrwtion and with
the Environmental Education Task Force created by the 1986 Legislature
to coordinate educational programs on water quality,

PSWQA shall establish aprogram of technical assistancc on public
involvernent for statc agencies and local govcmments to assist them in
implementing the Pugct Sound plan. Technical assistance shall include
developing materials, providing training oraluating agency public involve-
m€nt programs upon r€qucst, and malcing recommendations. PSWQA shall
monitor public involvemcnt activities of agencies implementing the plan.

Target Dates: Program establistrcd July 1987.

List of Agency Materials: PSWQA shall ask federal and stat€ agencies
and local gov€mments to make ryailable to educators and thc public
reports, brochureq pamphlets, and other upto-date information related to
water quality and the economic and ccological values of Rrg€t Sound.
PSWQA shall identiS relevant agercies and types of information and shall
prepare a preliminary list of materials available and their locations. This
list shall be updated regularly and distributed widely.

Water Quality Directoryi PSWQA shall prepare a dir€ctory for public
usc, describing th€ appropriate contacts for obtainirg information on
spocific issues related to th€ Rrget Sound plan. This directory shall be
updated as necessary and shall be widely distributed. PSWQA shall also
coordinate with other agencics to make use of existing hoflines to handle
inquiries on a wide range of€nvironmental issres related to Puget Sound.

5-1U. Pug€t Sound Watrr Quality ManagcnEnt Plan
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EPI.7. ECOLOGY
COORDINATORAND
MAILING LIST BROCHURE

EPI.E. K.12 FI'NDING FOR
TEACHERTRAINING

EPI.g. PSWQAI.IBRARY
ST]PPORT

MAJORPT]BLIC ACTIONS
FORAUTHORITYREVIETV

LEGISIATIONREQUIRED Norre

ESTIMA.IED COST

Target Dates: PSWQA prepares list and directory by December 31, 1987.

Ecolog shall designate a public involvcment coordinator who shall be
responsible for coordinatirU public involvement activities related to
Ecolog/s responsibilitics under the hrget Sound plan. In addition,
Ecolory shall prepare a brochure describing the various mailing lists
maintained within thc dcpartmcnt, defining thc purpose of eac[ and
gMng instructions on hoc, to g€t on each list This listwill be updated
periodically.

Targ€t Datcs: Ecology dcsigratcs coordinator by January 1, 1988

Ecolop prepares brochure by April 1, 198E.

PSWQA stmtl support teacher training programs related to the Sound by
providing funds for rclcasc timc for teacher worksho,ps Thc Superintcn-
dcnt of Public Instnrction (SFI) slratl coordinate this program and allocate
the mone,y among thc programs chosen to provide the worhhops.

Target Dates: SPI bcgins fundiry workshops on November 1, 1987

PSWQA mry provide staff support to mal(e its library mat€rials accessible

to the public.

Although no elem€nt8 of thc Education and Public Involvement progf,am
are idenffied as major public actions, the Authority will consider thc
adequary of public involvement wlren roriewing major public actions
idenffied in otlcr programs See also Clupter 6.

This program is estimated to cost about $125 million per year for the
first two years, approximately $500,m0 in fiscal years 1990 and l99l and
8120,m0 in fiscal year 1991 Funding for tlre model proj€cts at $645,000
per year is included for fscal years 1988 and 1989 only. In addition,
public irwolvement and education programs and costs ar€ included in
other programs, notably the Nonpoint Source Pollution program. No
private sector costs hare been identifed for this program.

s-uz Pugct Sound watcr Quelity MenaScmcnt Plan
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HOUSEHOLD HAZARDOUS WASTE

PROBLEM DEFIMTION

ET.IVIRONMENTAL
PROBLEMS

INSTITUTTONAL PROBLEMS

Household hazardous wastes come ftom a variety of tuic products used
in the home: paints, paint thinners, lawn and garden pesticides, fertili-
zers, cleansers, degreasers, medicines, cosmetics, transistors, dyes, and
automotive products such as andAeeze, battcries, and oil. The usc and
disposal of many of thcsc products arc a chronic souroe of pollution to
Rrget Sound both in urban and rural areas,

Toxicants Aom houschold products entcr the Sound as components ofboth
point and norpoint source pollution Many of tlrem are emptied down
drains or fluslred dovm toilets and enter municipal Fewsge treatment
plan$. Metro estimates that residential areas contribute 7 to 11 percent

ofthc mctals,31 to 36 perccnt ofthe volatile organic$ and 55 to 64
perccnt of the extractable org;adcs to M€ho sewage heatment plants
The percentage conhibution of houschold tqicants to $naller treatment
plants may be much largcr. Whilc Eeconddy treatment degrades or
dilutes some of thesc toxicants, others scttle in the sludge, or4orate
into the air, or continuc in srspension or solution through the discharge
pipe. Tho6€ in sludgc or in thc air can then enter hrget Sound through
rains and runofi.

Iv1any houschold wastes are disposed of at landflls. Toxicants can then
b€ transportcd to thc Sound whcn thc landfill leechate is taken to
municipal teatmant plans or whcn thc lcaclntc in urrontairrcd landElls
contaminates zurfrce runoff and grounds,atcr. Many wastes are dumped
in storm drains, ditclps, or backyardq where they contributc to nonpoint
pollution by entcring streamg rftrcrg and groundwater in both rural and
urban areas. Fish ki[s in small streams can occ-ur wlren concentrated
amounts of oil, antifreeze, fertilizers, or pesticides are dumped by
householders Finally, household wastes are sometimes incfuErated. They
can th€n contaminatc runoff through rainfall or through the ash being
sprcad in yard$ backyard pits, or cven landfills.

Until reccntly, household hazardous wastes were not regulated, While
spociflc toxicants found in household productswerc prohibited from
disposal at solid waste landffls, "houschold quantities" of these toxicants
were acccpted. However, in 1985 household hazardous wastes were
included in th€ stat€ Hazardous Waste Management Act under the
definition of "modcrate risk wast€," This puts th€m into the same
catcgory of wastes as thosc generated by small commercial and industrial
operations which use vcry similar products.

While thesc household substanc€s are now technically regulated, there are

very few legal, conventional, proper, or practical disposal mechanisms
available to the household€r or to srnall businesscs. Several counties and
a fcw citics hrye collcction sites for somc houschold ctrcmicals, and some
counties and cities hold collection drys when citizens may bring house-
hold wastes for appropriate disposal. Only Whatcom County has an
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PROGRAM GOAL

STRATEGY

SUMMARY DESCRIPTION

PROGRAM ELEMENTS

HIIW.I. PTIASED FI'NDING
OF T.OCAL HAZARDOUS WASTE
MANAGEMENI PT,ANS

oflgoing collection system for all household clrcmicals, but this, too, is a
system only for those willing to delirrcr thcir wastes to thc site. Ttr€se
collection days and sitcs are resource-intensive, harc their own safety
and health issucg and rety on thc participation ofcitizens who have been
informed. They depend on local govemment funding or private sector
underwriting of costs, and potentially c4pos€ local governments to long-
term liability for tlrc wastes With thc cxccption of thesc sporadic
collection events, tIrc dumpster, garbagc can, ditcll storm drairu and
backyard incirrcrator remain as fte only disposal mechanisms for most
citizens around the Sound.

RCW 70.105.220 addresscs this issuc by mandating that local governments
und€rtake a planning process to identifr local moderatc risk disposal
options and to implemcnt a disposal program by December 31, 1991. The
implementation of this RCW is dependent on funding which has not lret
been appropriated.

The Irgislature specificalty asked that PSWQA address the issue of
household hazardous waste education in the Puget Sound lVater Quality
Management Plan. With the exception of providing education on less-
toxic household altcmatives, educational cfforts on houschold hazardous
wastes arc frustrating and futile until household hazardouswaste disposal
options are available for all citiuns Thiswill happcn onlywhen the
local hazardous waste planning process is completed and disposal programs
are implemented.

To improrc manag€ment of household hazardouswaste through thc
prorision of appropriate disposal options and associatcd education of the
public

The strategr for rchievfuU this goal is to cnsure a phascd approach to
full implcmentation of rccent am€ndments to the tlazardous Waste
Management Act.

This program provides for management of houschold hazardous waste by
supporting phased implementation of recent legislation that would directly
provide diryosal options for moderat€ rislcwastes. Education is to focus
on implementation of local hazardous wastc management plans and less-
toxic alternatives for houschold products,

PSWQA shall recommend to the Lcgislature that adcquate funds be
appropriated to: (1) implernent the preparation of local hazardous waste
managem€nt programs (RCW 70.105.220-235) as currently scheduled by
Ecologr, including public involrrcment in and education on the management
of household hazardous waste; (2) accclcrate the pr€paration of plans in a
few Pugct Sound countics for the purpos€ of early implementation; and

'1U. 
nrgct sound Watcr Quality Menagcrent Plan
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HHW.2. INFORMATTONAND
EDUCATION ON T.ESS.TOXIC
ALTE,RNAITYES FOR
HOUSEHOLD PRODUCTS

MAJORPTJBLIC ACTIONS
TORAUTHORITY REVIEIry

LEGISLATIONREQUIRED None

ESTIIT,IATED COST

(3) carry out those duties ofthe hazardous substance information otfrce
(RCW 70.1@.020(4)) that are related to these activities

Target Dates: Planning activities per current Ecology schcdule for 1987.
89 with plans completed by December 31, 1990. Accelerated pilot plans
completed @June 30, 1989.

Ecolog and PSWQA shall make information available on less-toxic
alternatives to household toxicant& Ecolog shall continue its support
and monitoring of ongoing efforts to collect and dcvclop information on
alternative products or practices for toxic household products The
Authority shall distribute this information in its newsletter or by other
appropriate means"

Target Date: Authority begins information distribution by March 30, 1987.

None

This program is estimated to cost $630,000 per year for the first two
years. A major portion of this arnount would be allocated to pay for
accelerated pilot programs to plan disposal options in thrcc counties. The
cost of houschold hazardous wastc education related to this €ffort is
approximatcly $30,000 a ycar the frst two years and 020fl)0 a year for
the ncrt twoyears.

Thes€ costs do not include the undctermined costs to local governments
to implem€nt the actual moderate risk waste collection qrstem. This may
or may not be a private scctor activity. Th€ grants to local govemments

with pilot programs could include a study of funding mechanisms for the
system,

The impacts of implementation of a moderate risk waste collection and
disposal program on the privatc sector cannot b€ estimatcd until collec-
tion and treatment systcms are dcsigrrcd. This is a rclativcly new field.
For collection and disposal ofhouschold hazardouswaste, homeowners
may incur dircct fecs or higher tiles or utility bills Commercid and
business enterpriscs which generate moderate risk waste in small arflounts
may bc subject to increased costs or fees for disposal and increased
capital or labor costs for safe collection and storagc s]rstems, Converse-
ly, there may be zubstantial private scctor business opportunities in the
resulting waste collection and disposal.

5-U6. Pugct Sound Watcr Quality Managcmcnt Plan
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LEGAL AND PERSONNEL SIJPPORT

PROBLEM DEI'IMTION

LEGAL SI'PPIORT FOR STATE
AGEI{CIES

T,OCAL G,OVERNMENT
ENFORCEMENT

PERSONNEL SI]PPORT

Ttrc Officc of the Attorney General provides legal advice and reprcsenta-
tion to all statc agencies, irrcluding those which harre enforcement
responsibilitiea Som€ state agcnci€s, such as Ecolog and Fisherieg have
their own enforcement units that work with attorneys from the Attomey
General's office. The Attorney General's office also provides advice on
agency rulemaking; pcrmit vdting; and other tasls related to implementa-
tion of state laurs and regulations.

A lack of sufrcient attorne,ys to prwidc advice at various stages of
agency activity hinders effective enforcemcnl lJgal advke during ttrc
early stages of agency rctivity (zuch as permit vniting) can dramatkally
reduce the need for lengthy and cxpensive litigation The l\rget Sound
plan is eryected to increase the need for attorne1rs as existing programs
are more vigorously enforced and as rrw programs arc implemented.

One of the themes which emerged ftom ttre analyses conducted for the
plan is that m4[, txistirg laws and programs desigrrd to protect the
watcr quality and rcsourccs of Puget Sound are not being fully enforced.
This is tnre not only of statc and federal lawg but also of city and
county ordinarrces regulating land usc and dcvelopmenf such as slroreline
master programs, zoning ordinancca, and local h€alth codes governing on-
site septic systcms Due to inadequatc resources or law enforcement
priorities, enforcement of tlresc laws has not received adequate emphasis
from proseortirg attornqrs and others

State agencies hire rcw employees through thc state Department of
Personnel and must follow the proccdures and job classifications e$tab-
lished by the Departmcnt of Personnel. If appropriate job classifications
do not erist, stato agetrcies can work with the Department of Personnel
to crcate new job classifications, but this takes time and requires advancc
planning Salaries of mary state job classifcations orrrently lag behind
salaries for similar positions in the prfuatc sector. These factors can

lead to delays in hiring and difficulties in acquiring qualified staff.

Lack of sufEcicnt staffng has bccn idcntificd as a major weakness in the
ability of scveral statc ag€ncics to carry out their existing responsibili-
ties. The Puget Sound plan increases the reryonsibilities of s€veral state

agencics and requires them to hir€ new staff to carry out these new

responsibilities.

To onsure that statc agcncics implementing the plan harre adequate
support by legal oounsel and by the state Personnel system and that local
agencies hare adequatc staff for cnforcement of local progfims.

PROGRAM GOAL
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STRATEGY

SUMMARYDESCRIFTION

MAIORX'EATT]RES

PROGRAM ELEMENTS

LP.l, ATTORNEYGENERAL
SIIPPORT

The strates/ for achicving this goal is (1) to request th€ Attorney
General and the Department of Pcrsonnel to review and rcport on their
support to agencies carrying out th€ Pug€t Sound plan; and (2) to make
funds available to local governments for cnhanced enforcement

This program reflects thc Authority's concern that agcncics responsible
for implementing the plan nced highly qualified stafi and an ad€quate
level of legal support lt'calls on the Attorne,y Gcnerd and Department
of Personnel to providc adcquatc r€sources for plan implementation by
providrng an initid larel of zupport and analyzing the n€€ds of statc
agencies responsible for implementing the plan.

The local enforcement componcnt r€flccts the Authority's bclief that
much can bc donc to improve protcction of wetlands and to prc\rent
nonpoint souroe pollution if local govcmmcnts ar€ vigorous in excrcising
existing legal authority.

--Thc Attorn€y Gencral plaru for the addition of three attorneys and
r€ports to the Authority on thc future lorcl of legal support needed.

--The Department of Personnel acquircs additional staffto review the
state personnel system's ability to support the plan and to assist state
agencies responsible for implementing the plan.

--Counties and cities m4, obtain funds to increase irrestigations of
violations of lry and to obtain compliancc.

--Proseqrtors are eligible for funding for enhanccd enforcement and are
errcourag€d to institut€ special enforccment efforts including civil penalty
and educational programs.

The Attornery General shall make cvery effort to support the Puget Sound
plan by providing cnough attornc1ts to assist in agency rulemakin& permit
writing and enforcemenl kgal qcrtise should bc provided at all
stages of ewironmental protection rctivities

The Attorney General shall provide the Authoritywith estimates of the
legal stafr support needed by agencies reqponsible for implementing the
plan and shall proposc a program for srpplying that legal support. In
preparing the r€port the Attorncy Gcncral's officc shall consult with
affected agcncics to obtain thcir estimates of support needed. During the
interim the Attorncy Gcneral's ofEc€ shall plan for three attornrys in its
pcrsonnel allocation in addition to attorncry support nocds reflected in
ag€ncy budget requests for fiscal years 19EE-1989.
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LP.2. DEPARIMEI{TOF
PERSONNEL ST'PFORT

LP-3. DEPARTIIIEI{T OF
PERSONNELASSISTAT{CE

LP.4 ENHANCEDU)CAL
ENFORCEMENT

Target Date Thc Attorney Gcneral reports results of his rc,vicw to th€
Authority by Scptcmbcr 1, 1987.

Each statc agcncy reryonsible for implementing thc hrget Sound Ptan
slull prepare a rcport to thc Authority and Dcpartmcnt ofPersonnel
conccrnirg whcthcr eristing job descriptions, qualifications, salary lerrclq
and hiring proccdures arc adcquatc to support thcir etivitics. Thc
Authority shall host a mceting of agencies to discuss thc resrlts. Bascd
on thc r€porB, thc Dcpartmcnt of Personncl's rcsponse, and reulting
discussiotts, thc Authority may amend thc plan and malre ryocific recom-
mendations to agaria or thc Lcgislature to improrc personnel zupport
for the plan.

Targct Datc: Statc agcrrcics r€port to thc Authority and thc Dcpartment
of Pcrsonncl by Scptcmber 1, 19tr.

In or&r to fll poeitions anthoriad for fiscal ycars 1988 and 1989, statc
agencics respomiblc for implcmcnting thc plan nccd imrnediatc $rpport
from thc Dcpartmcnt of Pcrsonncl. Thc Departmcnt of Pcrsonncl slrall
providc atch aesistencc to thc mdmm crtent possiblc and drall imm€di-
atcly dcsignatc orr stafinember to coordinate this cfrort Thc Dcpart
mcnt of Personnel stull also hirc onc part-timc stafi ncmbcr for fscal
year 1988 to assist with thiE ofiort

Local governments arc cnoouragcd to 8t€rytlrcn cnforccment of larr
which protect thc watcr quality and habitat fuirctions of rctlands and
which control ryocifc sourccs of nonpoint pollutiorr The state will
providc matchirg funds to countica, citics, or local hoalth agcncics to
augment invcstigations and prcccutions under thosc lacn

The enhanccd enforcement of rctland protection layn may encompass
shoreline mast€r programs, zoning ordinanccs, or othcr land development
or construction codcs which protcct wEfland wat€r qudity or habitat
functions Nonpoint cnforcemcnt efiorts cligible for statc gran$ imlude
on-sitc septic systcms, pumpout facilities at marinas, farm practiccq or
othcr sourccs which arc idcntificd as 8 rcsrlt of thc local norpoint
planning proccs& Local gwcrnments or lrealth agencics are cncouraged
to uso cxisting lcgal authority (including gcneral polic€ power, state
hedth authority, or other legal tools) to adopt zuch ordinances or
regulations as mry bc neccssary to addrcss nonpoint sourcca of pollution.

Funds will bc made availablc for invcstigation and pros€cution of viola-
tions Prcferencc for grant ewards slrall b€ given to applicants whosc
enhanced enforccment progam includes an cducational compon€nt that
publicizes enforccment actions Efrcicnt and innovatirrc approachcs to
enforccment such as civil penalties, dedicated fineg and community
scrvicc shall bc cncouraSpd.

Targct Datq Program catsblishcd by July 1987.
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II,IAJOR PI]BLIC ACIIONS
FORATJIIIORIIYREVIEW

LEGISLATIONREQIIIRED None

ESTIMATED COST

None

This program is estimated to cost agprqimatcly 31.2 million pcr 

"car.$1 million per yeu is estimatcd for enhanccd locd enforcemcnt (LF*{) to
b€ fundcd by statc matching grsnB to local govcrilrcnts. Othcr costg
includc three additional attorncys in thc Officc of the Attornry Gcncral,
additional std (0.5 FTE) in tlrc DOartmcnt of Pcrronrrcl, and othcr
program tasks.

No privatc stor costs have becn identifcd for this prograrn"
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PRIORITIES FOR ACTION
In dweloping the Rrget Sound plan, tlrc Authority has considered
priorities at several stages Ttle initial scoping proccss carricd out in the
second half of 1985 identified the priority problems and sources to bc
addressed in this first plan. The isue papers again identified the
priority problems and potential solutions in each issue area. When the
draft plan was developed by the Authority in August 1986 thcse priorities
were translated into a prefcrred plan, which was published in the draft
plan/EIS in Scptember 1986. The draft plan/EIS also included altemative
programs which reflected difrerent priorities,

After comments were rec€ived on the draft plan/EIS, the Authority met
in November to revise the draft preferred plan, The nced to set
priorities and to include only neccsary elements was an important factor
considered by the Authority in sclecting and revising action elements for
inclusion in the revised preferred plan, Low priority items were dropped,
and the Authority assigned priorities to the remaining clements of the
reviscd preferred plan. These priorities were used by staff and the
Authority in dweloping the target dates and implementation schedule for
the fnal plan, and ar€ presented in ttrc following tablc. Although these
priorities are incorporated into the implementation schcdule for thc plan,
it is recognized that rcsourcc limitations and other difficulties may
reguire further decisions on prioritics. Such decisions, if necossary, will
be based on the priority scheme prcscnt€d in the table.

Sirrce only priority elementswere included in the final plag the priority
categories used in the table deal with dela5l and/or phasing of etements
rather than deletion of elcments Those actions listed in column C are
long-term programs and harc bcen schcduled for delayed implementation
in this plan. Thesc actions would bc the first chosen for furtlrer delays
should rcsources bc inadequate for the plan Actions listed in column B
are proposed to b€gin in the 1987-1989 biennium but may be strctch€d out
or phased in over time in response to funding and staffing limitations
The actions in column A are thc most urgent elemcnt& Some are to
start immediately. These elemenb would be considcred for delay only
after all efforts to arrang€ ad€quate resourc€s have be€n exhausted.
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ESTIMATED COSTS AND POTENTIAL FINAT.ICING

Public agency costs for implementing the plan have been estimated and
are provided in tables immediately following this section. These tables
summarize the federal, state, and local costs ofeach program area for
each plan year tfuough fiscal year 19E2. lt should be noted that the
programs in the plan continue past 1992, but that costs have not been
estimated past that date.

The total estimated public agency costs from fiscal year 1987 through
fiscal year 1992 are $119 million. Available tunding will be the product
of a number of decisions by the Authority, the Governor, the Legislature,
and local jurisdictions.

Private sector compliance costs and posible public capital costs as a
result of plan implementation are discussed within each rerdsed program.
Following each program description are tables summarizing the estimated
costs by program element by year, and by public agcncy.

These estimated costs represent the best judgment of the Authority staff
in assessing the public agency work involved in plan implementation. The
staffhrve consulted informallywith fedcral, state, and local agencies to
dwelop these estimates Several agencies provided ryecific estimates in
commenting on the draft plan.

The Authority presumes that increased fcderal agency efforts will be
supported by federal appropriations The U.S. Environmental Frotection
Agency is cxpected to have sufficient rcsouroes to perform its role under
the revised preferred plan.

State agency functions under the plan are anticipated to be funded and
appropriated from the state general fund, permit fees contributed to the
general fund, a portion of the state water quality account (cigarette tex),
and some of the remaining Referendum 39 funds. It may also be posible
that state agencies will use funds from the federal Coastal Zone Manage-
m€nt Act, EPA Puget Sound Estuary Program, and proposed rerrisions to
the federal Clean Water Act to implcment some plan elements as such
federal funds become available. Improvements by the Washinglon State
Department of Transportation to highway drainage systems are opected
to be paid for by federal interstate funds, state gas tax, and other
highway revenue souroes.

Local governments, such as cities, counties, and health districts, are
expected to have arrailable funds ftom the state water quality account and
other locally received revenuc. Other local amounts may include scwer
and storm drainage utility revenue, fees such as those for inryections of
on-site septic systems, federal Farmers Home Administration grantg and
local general fund sources.

5-126. Pugct Sound Wat€r Qurlity Manatcmcnt PIan
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While the 1987 stat€ legislative scssion will prwide guidance on the use

of the cigarette t r€\renue, it is anticipated that local governments will
use some combination of th€ state water quality account and other localty
received rarenue to undertake plan activities

The potcntial funding sources for plan implementation include:

1. Woter QuaW Accotnl. \18 1986 Lcgislature created the state
water quality account to fund activitics and projects undertaken by public
bodies to improve or protect water quatity.

Monies deposited by the state treasurer into this account include the
increascd ta on tobacco products and state sales and personal property
tues imposcd on water quality facilities and activities The state has
pledged a minimum of $80 million for this tund in the 1988-1989 biennium
and $90 million for srcccedirg biennia

This law, now known as the C,cntennial Clean Water Act (RCW 70.146),
provides that water guality rcount funds be appropriated and dispersed
within thc foltswing formula over the frst eight ycars of the fund;

a. no.more than 50 perccnt for pollution control facilities which
discharge into marirrc waters;

b. no morc than 20 perccnt for the prwention of pollution in ground-
waters, including the Spokane aguifcr;

c. no mor€ than 10 pcrccnt for the protection of fteshw"ater lakes and
rivers;

d. no more than 10 percent to control nonpoint sor[ces of pollution;
e, at least 10 p€rcent for discretionary activities and facilities deter-

mined by Ecologl; and
f, no morc than25 percent ofthe fund maybe r€served foruseby

the stat€ Conscryation Commission.

Z, State Geneml l\nd- It is antkipated that gen€ral funds abovc
current levcls must be appropriated for state agcncies to implement the
plan.

Permit fees can be used at lcast partially to oftet state general fund
contributions for plan implemcntation. It is recommended in the Muni-
cipal and Industrial Discharges program that lcgislation be adopted to
recover som€ statc agency costs from permit rccipients. It is anticipated
that approximately $35 million of existing state agency costs and plan-
related costs can be collectcd annually from discharge permit holders to
compcnsatc thc statc for implementing ttrc NPDES prograrn

3. State Referudwn j9 FUtt*. Remaining funds from th€ wast€
diWosal and management facilities program enacted in 1980 may be
applied toward certain eligible plan activities. Some tunds ($200,000) have
specifically been set aside for early action to implement a portion of the
nonpoint prograrn-

5-12. Pugct Sound Wat r Quality Menatcmcnt PIen
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4. Otlw Fams of fuE Ftutdiae. Statc governmcnt mry decide to
cnact ncw typcs of revenrrc for plan actions Among thcsc mry bc thc
rededication of the Aquatic lands Acmunt the dcdication of thc boat
tfi, or a new revenu€ source such as conservation district 16ry authority.
Anothcr mcthod maybe to prwidcpropcrty td relief as an incsntive to
accomplish nrch actions as strcalr fcrcing that nay othcrwisc require
publictunding

Thc statc hrblic Works TrustF\rnd, whkh reccivessomc local utili9 t4
moncy, could cxpand in rerremrc, or could include plan-rclatcd storm
drainage or othcr local inftastructurc proiccts as cligiblc for funding

Tlr€ state g8sta mayh an 4propdatc rcvcnue sourcc for statc
Dc?artmcnt of Tiansportation plan-related improvements

Other state assistance could bc prodded to public agcncics through a
rcallocation of aistirg state agency budgets to fund some plan activities
from orrrent ranenues.

5. Fedrrd funds" It is tikcly that thc US. Soil C-onscnation Servicc
will have some funds available for local nonpoint projects. Thc EFA f,,ill
lilaly continue to utilize tunds ftom tlrc National Estuary Program, which
has desigrated Puget Sound as an cligible area forjoint federd-state
activitiee Thc Farmers Homc Administration mryconsidcr funding somc
activitics that assist lw ard modcratc income houcholds in non-urban-
ized areas. Othcr potential funding sourccs for plan rtivitics includc
Coastal Zonc Managcrncnt Act funds and Community Devclopment Block
Grants

Of Socid intercst maybc thc rcanthorization of thc ftdcral GcanWater
Act AlthoughPresidcnt Reagan vctocd this lcgislation in Novcmbcr 1986,
it iscxpocted tobe rtcd upon again by Congrcss. Includcdwithin thc
veto€d actwErc ncfl EPAdistributcd nonpointpollution control funds of
up to Nlm milion a ycar. Prurt Sound plan elqments may bc eligible for
some of tlrcse firndsif arwird OcanWatcrActismade lawwith nsw
project catcgories, sudr as rcnpoint pollution

6, Local Gwntnott CarttiJlttia,* It iscpoctcd th8t, followilrg I
dccision on local match rcErircmcnts for projccts rcccMnS 3tatc water
quality rccount funds, local gorcmmcnts will commit funds to undertake
plan-relatcd rtivities Souccs of local contribrutions ma1, furcludc fuc.
generated rcvemrc, othcr gcrrcral fund sourccs, or utility rate rcccipts
Ncw or gristing utilities could assrmc responsibilitics for funding storm-
water pollution prevention activiths Utilities that may be appropriatc
include scwcr, drainage, and se,ptic maintenancc systcms. Entiticg qrch as

city*ounty health d€partm€nts, trealttr dishkts, or conrwation districts
could bc used as agents for undcrtakhg plan activities and for the
collection of plan-related fee rorenues

7, fulvate Sector. Sounes- Private entitics may participate in the
financing of certain plan element* For example, thc nonprofit organiza-
tion The Nature Conscnrarr,, is contqplatinS spcnding $1 million in

s-ill8' Putct sdlnd W.Er Qualiry Man{cmnt Pl.n



ACfiONPIA}iI

1987-1988 for thc acqrisition of Puget Sound rcdands }Iany progran
elemenb will rcsult in pollution contol actiom by priyatc patic* Thc
privatc Ecctor mry incur addcd cocts as plan elcmcnta are implemcntcd.
Thce crycnrcr are broadly identifcd, whcrc pocsible, in thc tqt of erh
proglam area Hovrcver, it is dfficntt to morc preciscly dctcrminc
prirate costsuntil public agrncics adopt rcgdationscalled for in thc plan
and thc nonregulatoryprograms are darclopcd and implcmcnted.
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Chapter 6:
Assuring Plan Implementation

PI,AN CONSISTTNCY
GEI\ERALLY

PI.AN CONSISTENCY
PROCEDTIRES

The Authority is responsible for oversccing the irnplementation of the Puget
Sound Water Quality Management Plan This chapter describes some of the
statutory requirements afld other proccdures the Authority will use in carrying
out its oversight role. It is the Authority's intcntion to emphasize assistance
and coordination, to foqrs on thc most significant activities rclatcd to Puget
Sound water quality, and to mcet dl of its sAtutory obligations

Thcprincipal mcans bywhich this plan is implementcd is through the actions
of statc agencies and local govermnants Thc Authoritywill assist those
entities in various ways to assure that thcir actions arc consistent with tlrc
plan, as rcguircd by thc ftryet Sound Water Quality Act Th€r€ are also
significant features of thc plan which reguire close coordination with federal
agencies. Thc Authoritys emphasis will be to provid€ all possible information
and assistancc to thosc cntitics and to coordinate plan implemcntation at all
lcvcls This cfiort will bc urpplementcd by the following specific rcsponsibili-
ticswhich are conferrEd by ttr€ act

First, th€ Authority rnust monitor the performance of state agencies and local
govemments in implementing spccifc programs prcacrib€d in thc adoptcd plan
This includes compliancc with implemcntation time sctrcdules as well as

attainment of ryocific managemcnt goals, qrch as the acquisition of important
wetlands.

Second, thc Authority must rwiew major proposed public actions and determine
if a propocd action, whctlrcr spccifically prcscribcd as a plan elcmcnt or not,
is consistcntwith thc policy of thc hrgpt Sound Water Quality Act and with
the general intent and obirctives ofthe hrget Sound plan. For cxample, a
proposal to construct a cros-Sound oil pipelirc might b€ €\raluet€d for water
quatity ramifications regardless of whether such an action was specifically
idenffied in the plan.

There are serrerd specific reporting and rcviewing requirements laid out in the
statutc oeating th€ Authority. Thc Authority intcnds to ensure that these
requirements are meaningful stepo in implemcnting the plan

61. Pugot Sound Wat r Quality Manetcmcnt Phn



Plan Implcmentation

OVERSTGTIT OF PI.AN
IMPLEMEI.ITATION

REVIEI4'OFMAIOR
PTJBLICASIIONS

The Authorlty's Role ln
Respondlng to Pnoposed
MaJor PubllcAcdons

I Each statc agcncy and local goyernmcnt xrhich is givcn rcsponsibilities by
this plan shall be assigrrcd an Authority stafi liaison. The liaison will
assrre that the agiency or gwcrnmcnt undcrstands its rcsponsibilides
under thc plan and will assist the agency or go\rqrnment in implcmcnta-
tion.

In addition, thc Authority will conduct bricfings for statc and local
agcncics to inform agcncy emplolrccs about thc plan and about program
implernentation and reportinS;

Biennially, state agercies and local gorcrnments identificd in the plan
must ubmitwritten rcports to PSWQA documcnting their consistencywith
the plan, as required by RCW 90.70.070(3). PSWOA will provide instruc-
tions to implementing agcncies for that purpoBe.

3. Bicnnially, thc Authoritywill rcvicw thc succrss of plan implementation
(including public and private actions) and r€port the rezuls to tlrc
Irgislature and the Governor in the Stat€ of the Sound Report, as

rcquired by ROil 90.70.055(4Xc).

4. In addition to the biennial review described above, state and local imple-
menting agcncics are subject to budget and regulatory re\ricw by th€
Authority as prc*ribed by RC\il 90.70.055(5). Thc purpose of this review
is to assist agcncics in mccting timclincs and othcr plan rcquircments and
to €nsrc that thcy hav€ ad€quat€ rpsources to fulfill thcir responsibili-
ties under the plan

As prwidcd in RCW 90.70.070, thc Authority will rwiew major public actions
being considered by state agencies or local gorcrnments in ordcr to detcrmine
whcthcr tk proposcd action is consistent with thc Puget Sound Water Quality
Act and plan, with Authority goals and objcctivc$ and with roricw oitcria
devclopcd by thc Authority. As a resilt of such revicw thc Authorig may
rcspond to a propmal in a varicty of wrys. In most instanccs it is cxpcctcd
that no signifcant inconsistcrrcics will cxist and tlat at most thc Authority
stafimight provide informal comsrenl Formal wdttcn commcnt from thc
Authorityyould bc inAequent and unusual. Thc Authoritywill keep a record
of its rcview and comment rctivities

Finally, whilc the Authority is authorized to intcrr/en€ in administrative or
judicial procecdings, thc Authority intends that intcrvention would bc thc least
common form of rcsponse, resewed for very rar€ cirsumstanccs.

Thc Authority emphasizes that its review of major public actions does not
replacc thc authority of thc permit issuing agqrcy to malre thc substantive
decision on a pcrmit or othcr mattcr. Furtlrermorc, Authority rodcrr of a
proposcd action does not in any scnr constitutc an appcal of an agcncy
decision; the Authoriry does not intend to function as an appellatc body.

2.
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Plan Implementation

Notice of Actions
Subject to Revier

In order to define further the Authori$s role in reviewing major public
actions, and to provide guidelines for determining an appropriate level of
Autlority reqpons€, th€ Authority cstablishcs tlrc following criteria governing
its involvement:

o Wlrcth€r the action is critical to implementation of the Puget Sound
Watcr Quality Managemcnt Plan.

o Whether the action may bc in direct and substantial conflict with the
plan.

o Whether the action entails significant adrlerse water quality impacts which
cannot be mitigated.

o Whether tlrc action will have multiple effects or implications for various
water quality issues or programs.

The Authority will respond to a proposal within the establistrcd rwiew period
or within a timely period if no formal response period exists

In order to ensure tJrat thc Authority is aware of activities which potentially
merit its attention, the Authority will inform stat€ and local agencies of thq
specific tlpes of actions for which notic€ to the Authority should be girrcn.l

To determine which actions to review other than actions specifically imple-
menting the Rrget Sound plan, thc Authority will use thc criteria listed above
to determinc which proposed actions are "major." Thesc actions may include
program, policy and permit actiong irrcluding actions talren under the State
Environmcntal Policy Act (SEPA).

With repoct to SEPA, th€ hrg€t Sound Watcr Quality Authority is an agency
with environmental ryertise regarding Puget Sound watcr quality, pursuant to
WAC 197-ll-920(2) (the SEPA rules). Accordingln thc Authority may review
as major public rctions thosc decisions for which it rcceives draft environ-
mental impact statcmcnts pu$uant to WAC 19-11-a55(1)(c), but will respond
only where the proposal mcets the critcria listcd above. In addition, in
conducting SEPA functions statc and local agpnci€s shall consider water quality
impach and the requirements of this plan

/Failure of a stat€ agency or local go/€ntmcnt to provide such noticc to
the Authority should not void or othenrise invalidate the action taken.

G3. Putct Sound Watcr Quality Managcmcnt Plan



Chapter 7:
The Unfinished Agenda

INTRODUCTION

19t7 PLAN ELEMENTS REQUTRING
ADDMONAL ANALYSIS

SPN I, PR,EVENTTON AND
RESPONSE

Thc Authority is rcquired by thc statutc establishhg it to "...raniew tlrc plan
at lcast every two years and rorise thc plan, as deemcd rypropriate." Thc
Etatut€ mandatcd the inclusion of 19 clsmcnts in ttrc 1987 plan. While this list
included almoot dl of thc major water guality conccrns for thc Sound, time
did not permit thc Authority to crylorc all of thc mandatcd elemenh fully and
made impossible thc cryloration of several important isslcs rrct mentioned in
th€ stahrta

This chapter dirlsses issucs important to hrgct Sound vatcr quality that will
be examincd in preparation for a revircd plan to be adoptcd bcfore January 1,

1989. Whilc thc isorcs will bc cxanircd during thc ncxt two years, thc 1989
plan will not nccca$rily include clcncnts addressing thcm. Instead, thcsc
issres rcprcscnt conccrns whi:h harc bccn raiscd by or advisory committcc,
othcr govcmrnent agpncies, ttc puHiq and othcrs and whicll in thc judgment
of the Authority, dcrrrc analtds" Thc AuthoriBwill cngpgp in a scr,ping
proces before embarHng on detailcd studics of thcsc issucs That process will
help detcrmine *actly how ttr Authority will procced with the examination of
thesc issucs and whcthcr tlrcre arc othcrs whictr mcrit attcntion.

One issue that the Authority added to thc 19 elemenB in thc statutc was
responsc to oil spills This addition was stimulatcd by thc largs oil spill in
Port Angplcs on December 21, 1985. Duc to timc constraints, the exarnination
of this isere was limitcd to an analysis of thc rcsponsc to that spill. Thc plan
calls for Ecology to rwisc the state's contingency plan with advicc ftom the
Oil Spill Advisory Committcc. Howcvcr, thc nert plan could include an overall
spill prevention program as wcll aa addrcssing rcsponse to spills.

The is$es that rcquire imrcstigation includc the transportation of oil, radio-
activc material* and othcr hazardors materials on watcr, on land, and in
pipelines Onc tranryortation issre of particular importancc is thc proposcd
shipment of spent nuclear fucl from Asia through Pugst Sound to the Eastern
Unitcd States Storage of those same hazardous substanccs on land is of equal
importance as an issue"

7-1. Rrtct Sound Watcr Quality Managcmcnt Plan



Unlinishcd Agcnda

TREATXIET.IT OF DOMESTIC
WASIES

Also worthrrhile is an cxamination of the effectiven€ss of the regulatory
proccsscs in spill prarcntion, cryocially respons€ to general complaints from
thc public With rcgad to scvcral of thcse issres, it would bc necesary to
coordinate with thc Ecologr Oil Spill Advisory Committee.

A major part of thc analytical work in prcparation for the 1987 plan has
focuscd on municipal sewagc treahcnt and on-site scptic E7stem& There are
frvc issues srbsumed in thosc subjccts which ar€ of potcntial interest

a. Sareral municipalitics arc now planning to construct secondary treatment
plants on Puget Sound. Simultaneousty, the 1987 Puget Sound Water
Quality lvlanagement Plan and other go\rernment initiatives are requrlng
local golernmcnts to address combincd scwcr overflows, stormwater,
pretreatncnt, inflowlhfltration and othcr related issues. The Authority
may wish to addrcss the institutional, fnarrcial, and substantive issucs

involrcd with thc intcgration of th€se mattcrs. However, ttrc Authority
does not intend to be hvolvcd in compliance scheduling with regard to
thesc issues

In othcr parts of the United Statcs and in othcr countrie$ thcre are on-
sitc s€lwagp tcchnologics in usc on both a large and srnall scalc that may
hold promice in Rrget Sound. Prcparation for the next plan could include
an analysds of thcse dternative methods to see if ttrcywould bercfit
Puget Sound watcr quality and are physically, economically, and atlturally
feasible hcre. In addition, tlrc nccd for rrcw desigr critcria in rcgulations
for largcr on-sitc systcms may bc studied for hrgct Sound.

q One hproduct of industrial and muniipal wastc trcatment and the
maintcnancc of on-sit€ scptic systems and marine sanitation devices is
sludge-the reurltant solid waste. With increasing population and more
s€condary trcatment plants, thcre will be a larger volume of sludge
produccd- This subject was addresscd in thc issue paper discussion, but
tlre cfiocts on wat€r quality and the economics of sludge disposal for all
four souces could be eranfurcd in more detail.

d. Thc usc of chlorine as a disinfcctant in sewage eBuent is quit€ common.
Conccrn has bccn raised about whcther the damage causcd by the toxic
compounds formed by action of the chlorinc is greater than the damage
thatwould be caused Uy thc bactcria addcd to thc environment if
chlorine verc not uscd. This gucstion is tied to the feasibility and

effcctiverrcss of altcmatc disinfection tcchniqucs.

An issue that relates both to spill prwcntion and response and to
treatment of domestic wastcs is cmergcncy overflow. Pipes transporting
untr€ated scwagc trccasionally discharge into thc Sound or associated

watcrs due to electrical or mechanical failure. In some instarrces these

overflo*r causc fish hlls or be*h closue& The Authority maywish to
eramin€ this issrc to dctcmrin€ how fregucntly srch incidenb ocrur and

how tlrcy can be prc!€nt€d and managcd more efficiently.

b

e
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Unlinishod Agonda

WILDIIFE IIABIIAT

TTIE USE OF PESTICIDES,
HERBICIDES,AND OTTIER
TOXICANTS

AQUACI'LTTJRE AND PARALYTIC
SHELLFISH BOISONING

FEDERAL FACILITIES

I,ABORATORY NEEDS FOR
I.OCALGOVERNMET,II

COSIS OF RESEARCHAT.{D
MONITORING

Ttrc Authorit/s statutc callcd for a plan elemcnt "...on protcctiru, prescrving
and, where possible, rcstorirg;. wildlift habitat-throughout hrgct Sound." The
only habitat examirrcd closcly in thc 19&7 plan wa vcdands Thc Authority
could expand thc scope upland and into the watcr and sediments and look more
thoroughly at ttrc plant and animal resourocs ofthc Rrget Sound Basin

In preparing the 1987 plan, agricultural practiccs, forest practiccs, and on-site
scptic systems werc cxamined. Some feahrres of thc plan would result in
increased control of chemical contamination ftorn the full range of soruccs.
However, in each of thor three arcas, analysis could be eryanded to more
completely address th€ cffects ofthe usc ofpesticidcs, hcrbicidcs, and
hazardous household matcrials on watcr quality. These contaminants are dso
commonly used along povrcr lincs and roeds and in landscaping

The protection of commercial shellEstr bcds is a signiEcant ooncem of the
1987 plan and a drivirg forcc bchind many of thc nonpoint point, and
stormwatcr clcments Many citizens are corrcrn€d in turn with thc watcr
quality impacts of aquanltue, espocially pen-rearing or tank-rearing of
fnfish. Paral:tic shcllfsh poisoning is an isure which may or may not be a
water guatity issrc, but which is certainty of grcat conccrn for both commer-
cial and r€crcationd shcllfsh.

There are scveral major military bases and othcr federal installations directly
on Pugct Sound and in the drainagc of thc Sound, and plan clemcnts in the
point sourcc and stormwatcr arcas call for pollution controls for thcsc
facilities comparable to rcguiremcnts for othcr industrial and municipal areas.

Hovrcirer, a more thorough cxaminatiom maybc rccessary bccausc among thcsc
facilitics are major industrial dirlurgcrs and transshiprpers of rigrificant
quantities of oil, hazardon chmixrls, and radioactivc materials Somc of
tlrese bascs arc locatcd in rural arcas and hanc popnlations thc sizo of $nall
citics with thc nrnofi and scsagp trcatmcnt issues that are rrcrmally found in
morc urbanizcd parts of thc Sound" A major nm Nary basc may be con-
structed in EYcrett. Tlrere are signiftant numbcrs of abmdoned military and
other federal facilities on hrget Sourd wtridr may harc hazardous wastcs on
site.

The key to success of marry of the municipal and industrial discharges elcments
in the plan is the inplemcntation of laboratory support elements which will
improve the enforcement capabilities of statc agencies In ttrc same wry it
may bc important for thc succcss of thc nonpoint aod stormwater clements
that local governments also havc their laboratory necds met. Thc Authority
maywish to cxamine thor needs, cry€cially in relation to thc monitoring and
€nforccmcnt tasl$ faccd W counties and cities

Thc 1987 hrget Sound Water Quality Management Plan will require a
sbstantial increase in rescarch and monitoring by both public and privatc
scctor organizations. Marry of thc tcsts and procedues which will be rcquired

7-3. Pugct Sound Watcr Quality Mil.gcDcil nao



Unfinishcd Agonda

ISSI.IES NOT ADDRESSED IN THE
19t7 PIAhI REQr,rrRrNG ANALY$S

AIMOSPHERIC DEPO SITION
OFPOLLUTATITS

COI{IAMINAIION OFTIIE
ST.,RFACE MICROIAYER

SOLIDWASTF/HAZARDOUS
WASIEDISPOSAL

IRANSBOT'NDARYWAIER
QUALIIY$SI'ES

PT'BLICUSE OF BEACHES

ar€very €ry€nsivc. Thc Authority mrywant to makc an cffort to dctermfurc
wtetlrcr thc costs ofrosearch and nronitoring can bc reduccd significanfly
through new technologicc or rrcw methodologics.

Many of the particlcs and othcr air pollutants from transportation, industrial,
and other sourccs wentually enter hrget Sound from $urfac€ runoff and direct
deposition into ttp Sound and the strcams flowing into iL It is unclcar what
proportion of thc total loading of contaminants comes Aom this sourcc and
whether there are rc$rltant wat€r quality problems

Reccnt scicntific studi:s har rcvealed that thc microscopic lrycr at thc
surfre of the Solmd has, in somc areas, bccomc a hazald to thc srrival of
the fsheggs aod luvr of othr ryocix dcpositcd thcre. Thc cxtent of thc
problem and thc rourcet ofthc contanination require analysis

Thc managemcnt of wastcs storcd on land is usually directcd toward prorention
of groundwatcr pollution Thc relationships between groundwatcr and marine
watcr in transmiEsion of contaninants is poorly understmd on a Soundwide
basis In somc instanccs contaminants leach directly into Puget Sound or into
streams in th€ wat€rshed. Proposals for large-scale incineration, an dternative
to landfills, may lead to additional atmoryhcric deposition into the Sound.
Anothcr land disposal mcthod, thc usc of injection wells, may also be worth
cxamination

The Authorityplannirg area cxtcrds to thc C:nadianbordcr. Many of thc
issucs ofc.onccrn in thc SEaits of Gcorgia and Juan de Flrca relatc to the
difrercnocs in poliq and prutioc on cithcr side of that bordcr. For cxanrple,
thc Cig of Vftforla dischagice raw svragc; narr(ry passage in thc San Juan
Islands ae traverscd by oil tantcrs opcrating undcr diftrcnt nationel rcgula-
tions; and industrics discharging into thc Fraser Rftrcr do so with fewer
rcsfain6 than would bc thc case in Waslrirgton There is also the potcntial
for joint research and monitoring projccts across thc border. Thc Authority
has already inifntcd a dialogue on th€sc is$res through th€ participation of
Canadian rcprcscntatives on thc Monitoring Management Committcc.

There have becn regular closur€s ofbeaches in the hrget Sound region du€ to
cm€rgmcy rElcascs of raw scwagc. Very fcv efforts ae dircctcd toward the
systematic cxamination of recrcational beaches to see if bacteriological or
drcmical contamination is a thrcat to human health.

As slrorclinc dcvclopmcnt continucs on hrgst Sound, acccss to thc Sound by
thc pblic diminish€s. Thisrcduction in acoess mq, reailt in a reduction in
use which could hflc abcn€ficial eficct on habitat andwater quality.
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Untinished Agenda

WATERQUN.ITTTYAND USE

ISLAT.IDS

Howoler, it could also result in a decline in public conc€m about Puget Sound.
The Authority may wistr to sluv€y the relationship between these issues

In some of thc {uea!} of concern to the Authority, the ways in which water is
uscd and managed can harc a aignificant impact onwatcr quality, Water usage
is relatcd to the necd for additional wastewatcr treatm€nt capacity including
on-sitc sptcms [Iabitat for fish and othcr organisms cafl be enhanced or
reduced through management of f,ow ratcs.

Tlrc islands ofhrget Sound affcct and are afrccted bywater quatity in the
Sound in wa5n that are diftrcnt from thcir mainland neighbors. For example,
thc conncctions between groundwatcr and marirrc water quality are much more
evidenL This is especially clcar with rcgard to solid/hazardous waste disposal
and suitability of soils for on-sitc sc?tic systcm& Spills can have a larger
impact on a more wlnerable island ecolory. With each of thc old and new
issues cxamined for possibte inclusion in thc 1989 plan, thc Authority could
dctcrmine if somc or all of the islands reguire alternativc approaches to those
talcen elsewhcrc in thc planning area
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Appendix A: Glossary

AEROBIC
Living, active, or occurring only in the presence of orygen. For example, soil microorganisms which
degrade sewage effluent from septic ryrstems need oxygen in order to function.

AIJGAE
Aquatic, nonflowering plants that lack roots and usc light cnergy to conv€rt inorganic nutrients such as
nitrogen and phosphorus into organic matter by photosynthesic Common algae include single-celled
dinoflagellates, diatoms, seaweeds, and kelp. An algal bloom can occur when excessive nutrient levels
and other physical and chemical conditions enable the algae to reproduce rapidly.

AMPHIPODS
Small shrimp-tike crustaceans, for example, sand fleas and relatcd forms. Many live on the bottom (i.e.,
are benthic) and feed on algae and detritus

ANADROMOUS FISH
Species, such as salmon, which are born in fresh water, spend a large part of their liv€s in the sea" and
return to fresh water rivers and streams to procreate.

AROMATIC
A chemical substanc€ characterized by the presence of at least one benzene ring. These substances
generally have a strong smell and are often persistent in the environment due to tlre stability ofthe
benzene ring

BASELINE STT'DY
A study that seeks to document the eristing stat€ of an environment.

BENTHIC ORGANTSM
Organisms that live in or on the boffom of a body of water

BEST MANAGEMENI PRACTICE (BMP}
A method for preventing or reducing the amount of pollution generated by an activity. The term
originated with the rules and regulations developed pursuant to S€ction 2ft1 of the federal Clean Water
Act (40 CFR 130).

BIOACCUMUI,ATION
The process by which a contaminant accumulates in the tissues of an individual organism. For example,
certain chemicals in food €aten by a fish tend to accumulate in its liver and other tissues

BIOASSAY
A test proccdure that measures the response of living plants, animals, or tissues to a sample. For
example, marine worms harre been eryosed to the sediments of hrget Sound, and their responses have
been used to determine areas in the Sound where the sediments may be harmful to life.

BIOCIIEMICAL OIffGEN DEMAND (BOD)
The quantity of oglgen-demanding materials prescnt in a sample as measured by a specific test. A
major objective of conv€ntional wallt€water treatment is to reduce its biochemical oxygen demand so that
the orygen content of the water body will not be significantly reduc€d. Although BOD is not a specific
compound, it is defined as a conventionat pollutant under the federal Clean Water Act,
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BIODEGRADATTON
The conversion of organic compounds into simpler compounds through biochemical activity. Toxic
compounds can sometimes be convcrted into nontoxic compounds through biodegradation. Unfortunately,
in some cascs compl€x compounds ar€ first convcrtcd into intcrmcdiate substanc€s that can be more
toxic than thc origind substanc€"

BIOMAGNIFICA.TION
Thc proccss by which concentrations of contaminants incrcasc (magnify) as they pass up thc food web so
that each animal in the web has higher tisue conc€ntations than did its food. For examplc, con@ntra-
tions of certain contaminants can increase as they arc passed from plankton to herring to salmon to
seals

BIOTA
The animals and plants that live in a partierlar location or region

BIOTRANSFORMATION
The chemical transformation of substances by biological proccsscg Toxic chemicals ingested by fsh may
be changed by chemical reactions in thc fish into othcr chsmicd& These new compounds may be
harmless, or they may be more toxic tlran the original contaminant.

BOG
A wetland with poor drainage generally charactcrized by cxtcnsivc pcat deposits and acidic watcrs.
Vegetation includes sedges, ryhagnum moss, $rubs, and trcc&

BOITOMFISH
Fish that live on or near the bottom of thc watcf, for efiamplc, Erglistr sole.

CARCINOGENIC
Capable of causing cancer

CAIEGORICAL INDU$IRY and
CATEG'ORICAL SIANDARDS

To deal with the temendous numbcr of indMdual industrial and commcrcial operations that may require
water pollution standards, EPA has etablishcd 34 indusfial catcgories bascd on a standard industrial
classification developcd for ta purpose& Some crarrplcs are adhesivcs and scalants, cxplosivcs manu-
facturfurg" ore mining, pulp and papcrbosd mill3, and tcrtile mills As part of the scttlement of a
laulsuit, EPA identified 22 of thesc industrial categories for which fedcral pretreatment standards would
be developed. As of February 198621srch scts of standards hryc bccn adopted. An industry in an
industrial category for which pretreatment standards harc been sct is rcfcrred to at a cirtcgorical
industry, and the federal pretr€atment standards are refcrred to as categorical standards

CERTIFIED SHELI,FISH BED
An area where commercial slrcllfsh harycsting is approved by DSHS based on meanrements of fecal
coliform bacteria- Fecal coliform bactcria are used as a prcdktor of human health risk

Code of Federal Regulations, thc compilation ofiedcral rcgulations adoptcd by fcdcral agcnci€s through a
nrlemaking proceso For examplc, prctrcatment rcgulations arc found in 4{) CFR 403.

crR

A-Z Pugct Sound Wltor Odity Managoncnt Plan



Gleary

CLEANUP ACTIVITIES
Actions taken by a public agency or a private party to corrcct an crrironmental problen Activities can
include cithcr the prcvcntion of pollution by the treatmcnt or cootrol of contaminants (for cxample,
tcatment of wastewater before discharge) or the remorral Eom thc cnvironment of contaminants
introduccd by past practiccs (for cxample digginS up and incLrcrating soil contaminated with dioxin).

COLIFORM BACTERIA
A t1ryc of bactcria that is coil or helk shaped. Fecal coliform bacteria ar€ those coliform bacteria that
are found in th€ intqtinal tracB of msmmals Thc prescncc of high numbcrs of fecal coliform bacteria
in a watcr body can indicatc thc rooent rclease of untreatcd wast€water and/or the presence of animals
and ma1, indftatc thc prescncc ofpathogens

COMBINED SEII'ER OVERFI.I)}V (CSO)
A pipe that discharges untrcatcd wastewster during storms ftom a sewer system that carrics both
sanitary wastewatcr and stormwater. Ihc orrcrflow occr[s bccausc the system docs not have thc
cqacity to transport and treat the increascd flow causcd by $tormwater nrnoff.

COMBINED SETIIER SYSIEM
A waetcwatcr collection and trcatmcnt rystem wlrcrc donrestic and industrial wastewatcr is combincd with
storm nrnoff. Although srch a s],stcm do€s providc trcaffircnt of stomrwatcr, in practicc the Estems
cannot handle major storm flmr reslting in untrcatcd dischrges from combfurcd sewer orerflows

COI{IAMI}'IANT
A substance that is not nahualty present in thc cnvironment or is prcsent in unnatural concentrations or
amounts and which can, in sufficicnt conccntation, advErscly alter an cnvironmcnt Fedcral rcautations
(,10 CFR 230) for tlrc dischargc of drcdged or fiIl matcrial into oavigablc watrrs regulated by Scction 404
of thc fcderal Clean Watcr Act dcfnc contaminant as a chcmical or biologft:al zubstanoc in a form that
can be incorporated into, onto, or bc ingested by and that hamrs aquatic organisms, consumcrs of
aEratic organisms, or uscrs ofthe aquatic environment

CONVET.ITIONAL COMAMINANT
Conventional contaflrinants as pecified under thc Clcan Water Act arc total srspended solids, coliform
brteria biochcmical orygen demand, pll, and oil and gr€asa pH is a meanrc of thc *idity or
alkalinity of the water. Tod4r a largc rnrmber of toric contanrinants arc of conccrn in addition to thc
correntional contaminant&

CROSS.MEDIA, INTERMEDIA
Between or among media A treatment method that transfers a \olatilc organk compound from waste-
water to thc air alloqE an intermcdia transfer of thc contaminant

CINilTJIATNEEMECTS
Ttre combirred crvironmental imprts that ffiuc ovcr timc and ryacc from a scrics of similar or rclatcd
individual actions, contaminants, or proixt& Althongh crh action may sccm to hsve a ncgligiblc
impact, tltc combined effect can be scvere.

cwA
Thc fcdcral Gean Water Act, prerriously knovm as thc Fcderal Watcr Pollution Control Act (33 US.C.
l2Sletsq.).

DESORPTION
The movcment of substanccs into solution from particlcs where tlrcy havc bccn sorbcd. Opposite of
sorption.
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DETENTION
The process of collecting and holding back stormwater for delryed release to receiving waters

DISCIIARGq DIRECT OR INDIRECI
The release of wastewater or contaninants to thc environment. A dircct dischargF of wastewater flows
directly into surface waters while an indirect discharge of wastewater enters a sewer system.

DISINTECTION
The destruction of infectious agents srch as bactcria or viruse$ Most wastcryater treatment plants use
chlorine for disinfection.

DISPOSAL
A method by which unn anted materids are gotten rid of. Unfortunately, unl€ss contaminants are
convert€d to less harmful substanccs or r€moved from thc material before disposal, thef may b€ rel€as€d
again into the environment. In these cases the waste has only been relocated.

DISSOLVED O}ffGEt.I
Orygen that is pres€nt (dissolved) in water and thereforc ayailablc for 6slr and othcr aguatic animals to
use. If the amount of dissolved orygen in thc watcr is too low, then thc marirc animals will die.

Wast€waters often contain oxygen-demanding substances that can consume dissolved orygen if disclurged
into the environrnent without f€atment.

DOMESTICWASIEWATER,
The wastewater that flows Aom sinf,$ toilets" showers, and other frcilities that are routinely used by
people.

DREDGING
Any physical digging into the bottom of a s'atcr body. Drcdging can be done with mechanical or
hydraulic machines, and it changcs the shape and form of the botton Dredging is routinely done in
many parts of Puget Sound in order to maintain narrigation channels that would otheivisc fill with
sediment and block ship pasage.

DRYWELL
A pit in the ground, often filled witl gravel, into which storm\f,at€r is routed. The dry well holds the
runoff until it percolates into thc ground.

DSHS
The Washington Department of Social and Health Sewices, which is responsiblc for implementing public
health legislation.

ECOLOGY (WDOE)
The Washington D€parfinent of Ecologr, which is reryonsiblc for implementing many cnvironmental
protection lavrs including thc stat€ Clean Water Act and the Shoreline Management Act. Note that the
abbreviation DOE is confusing because the federal Department of Energr uses the same term. Frolory is

the prcferrcd term for referring to thc Department of Ecologr.

ECOSYSTEM
A community of living o4;anisms interacting with onc another and with their ptrysical environment, such

as a rain forest, pond, or estuary. An ecosystem, such as hrget Sound, can be thought of as a single
complex rystem. Damage to any part may affect thc whol€. A syst€m such as Puget Sound can dso be
thought of as the sum of marry interconnected ccosystems such as the rivcrs, wetlands, and bays.
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Ecosystem is thus a conc€pt app[ed to mrious scales of lMng communities and sigtifying the intene.
lationships that must be considered.

EFFI-TJENI
Thc liquid flowing out of a facility or household into a water body or scwer systctrL For cranpl€, the
teatcd liquid discharged by a wast€ryater treatment plant is the plant's efruent.

EIS
Environmental impact statcment, a document that discusscs the likcly significant irnpacts of a proposal,
ways to lessen the impactg and alternatives to the proposal. EISs are required by the national and
state environmental policy acts

F,PA
The US. Environmental Protection Agency, which administers many federal environmental laws. EFA
Region 1O which includes hryet Sound, is headquartered in Seattle.

EROSION
Wearing away of rock or soil by thc Sradual detachment of soil or rock fragments by water, wind, ice,
and other mechanical and chemical forces

ESTUARY
A confned coastal water body where ocean water is diluted by in-flovring fresh water and tides are
eryerienced.

FECAL COLIFORM see COLIFORM BACIERIA

TLOCCT]IATION
The aggregation of small suspended particles into a loose mass caused by ionic chargcs or changes in
solubility. Many contaminants dissohrcd or carricd in frcshwater change form through this procc$r
wtrcn the fresh water enters the salt waters of Puget Sound.

FOODWEB
A community of organisms which are connected by dcpendencc upon orrc anothcr for food.

FORESTPRASTICE
Any activity conducted on or directly pertaining to forest land and relating to growing harvesting, or
processing timber. These activities include but arc not limited to: road and trail constnrction, final and
intermediate harvesting; precommercial thinnirry; reforestation, fertilization, pretrcntion and srppression of
disease and insects, salvage of trees, and brush control.

FULL.TIITE EQT MLENT GTB)
The work one percon does in one year-used to estimate costs and p€ople needed to perform plan
actions.

FT'NGICIDE
A zubstance that destroys or inhibits growth of fungus

GROUNDWAIER
Underground watcr supplieg also called aquifers Aqrifers are created by rain which soaks into the
ground and flows down until it is collected at a point whsrc thc ground is not permeable. Groundwater
then usually flows laterally toward a rirrer or lalre or thc occarl Wells tap thc groundwatcr for our use.
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HABITAT
The specific area or environment in which a particular type of plant or animal lives An organism's
habitat must provide all of thc basic requirements for life and should be free of harmful contaminants.
Tlpical Puget Sound habitats include beaches, marstreg rocky shoreg the bottom scdimcnts, mudflats, and
the water itself.

TIAZIRDOUSWASTE
Any solid, liquid, or gaseous substance whicll bccarsc of its sourcc or measurable characteristics, is
classified under state or federal lry as hazardous and srbjcct to spccid handling, strippin& storage, and
disposal requirements. Washington state law idenffies two catcgorics, Darg€rous and Ertremely Hazard-
ous. The latter category is more hazardous and requires geat€r precautions.

HEAI.,]TH RISK
The risk or likelihood that a person's hcalth wilt be adrarsely afrectcd. Estimating health risks is a
compl€x and in€xact practic€.

HERBICIDE
A substanc€ used to destroy or inhibit grofih of vegetation.

HOLDINGTANK
An encloscd container used as part of an on-site s€wage disposal (septic) Estem or on a boat to store
scwage temporarily for later pumpout to a truck or to a marina pumpout facility.

IIYDROCARBON
An organic compound composcd of carbon and lrydrogen, for ef,ample, peholeum compounds

HYDROLOGIC CYCLE
The continual cycling ofwater betwecn the land, the sca, and thc atmosphcre through evaporation,
condensation, precipitation, absorption into the soil, and sEeam runoff.

IMPERVIOUS
A suface that cannot be easily pencfated. For instancr, rain does not readily penetratc asphalt or
concret€ pavement.

INDUSIRIAL USER
A commercial or industrial facility which discharges anything othcr than domestic waste to a s€wage
treafinent plant Industrial users may be subject to prstr€atflent requirements.

INSECrICIDE
A substance, usually a drcmical, that is uscd to Hll insects.

I}.IIE,RIEREI.ICE
A contaminant can interfere with the normal treatm€nt plant process if it diminishes the efficiency of
th€ treatment proces. For example, a toxic chemical can kill the bcneficial bacteria in a tcatmcnt
plant and interfere with the biological trcatm€nt proccs$ thus causing thc releasc ofexccssively
contaminated emuent.

INIERTIDALAREA
The area between high and low tidc lsvels Th€ alt€rnatc wetting and drying of this area makes it a
transition b€tween land and watcr and creates spccial environm€ntal conditions
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T,AND USE
The way land is developed and used in terms of the types of activities allowed (agriculture, residences,
indusEies, etc) and the size of buildings and structures p€rmittcd. Certain tpes of pollution problems
are often associated with partioilar land use practiceg such as scdimentation from construction activi-
ties.

LEACHATE
Water or other liquid that has dissolved (eached) soluble materialq such as organic and mineral salts,
from a solid material, such as a layer of soil or debris Rainwater that pcrcolates through a sanitary
landfill and picks up contaminants is called the leachate from the landfill.

MARINE SATITIATION DEVICE (MSD)
A devicE installed on a boat to treat or hold sewage. Soction 312 of the federal Crlean Water Act
requires all vessels with installed toilets to have approved MSDs Federal regulations describe thr€e
tlpes of MSDs: Tlpe I and Tlpe tr MSDs are treatment deviceswhile Tlpe Itr MSDs are holding tanks.

MARSH
A wetland where the dominant vegetation is non-woody plants such as grasses and sedges, as opposed to
a sn amp where the dominant veg€tation is woody plants like trees.

MEANANNUALFT.OW
The average amount of urater that flows past a given point in one year.

MEANHTGHWATER (MHW)
The average hcight (orrer many ycars) reached by the high tide6.

MEAN ItrGIIER HIGH WATER (ItfifiW)
The average height (over many years) reached by the highcr of two high tides each day. hrget Sound
has two high tides and 6*,0 low tides each day.

MEDIA
In pollution control programs, media are the components of the environmcnt that may be contaminated
with a snrbstance. Thus lead can be discharged to tlrc air, to ttrc waGr, or on the land. A program
that handles lead contamination in all media is a cross-media or multimedia program. A disposal practice
that allows contaminants to go from water to air allows cross-media or intermedia tran$ers.

METABOLISM
All chemical proc€ss€s occurring within an organisnL including both synthesis and breakdown of organic
materials.

METALS
Metals are natural elements found in rocks and minerals that are naturally releas€d to the environment
by erosion. Certain metals, such as mcrcury, lcad, nickel, zinc, and cadmium, arc of environmental
concem because they are rel€as€d to the environment in excessive amounts by man's activities. Thcy
are generally toxic to life at certain concentrafons Since metals are elements, the,y do not brcak down
in the environment over time.

MICROI,AIER, SEA SURFACE MICROI,AI'ER
An exhemely thin layer of organic $.rbstanc€s that is part of thc top layer of watcr. It is of concern
because contaminants such as oil, grease, toxicants, and pathogens may be present at much higher
concentrations in the microlayer than they are in the water column and may therefore pose a danger to
fish eggs and other organisms that come into contact with the surface.
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MICROORGANISMS
Minutc organisurs, such as bacteria, wtrich arc bar€ly visiblc to thc unaided cye.

MONITOR
To systematically and repeatedly measre something in order to track changes For example, dissolved
orygen in a bay might be monitored orer a period of sercral pars in order to identifr any trends in its
conc€trtration.

MT'MCIPALDISCHARGE
Efruent from a municipd sewage heahent plant

NPDES
Nationd Pollutant Discharge Elimination $7stcm, a part of tlrc federal Ctean Water Act, which requires
point sourco dischargers to obtain permits Thesc permits are rcferred to as NPDES permits and are
administercd by the Washington Statc Departmcnt of Ecologt

NUTRIENTS
Esscntial chemicals needed by plants or animals for growtlu kccssive amounB of rnrtricnts can lead to
degradation of water quality by promoting cxcessive growttr, accumulation, and subscquent decay of
plants, especially algae. Some nutrients can b€ toxic at high concentrations.

O}ffGEN DEMANDING MAIERHI,S
Matcrials such as food waste and dcad plant or animal tissue that usc np dissolrcd ugen in tlrc watcr
when they are degraded through chemital or biological process€s. Biological Oxygen Demand (BOD) is a
mealrure of how much o4rgen demand a $rbstanc€ has

PAH
Polycyclic@otynuclear)aromaticlrydrocarbon Adassofcomplcrorganiccompoundgsomcofwtrich
arc persistcnt and cancer-causing. Thcse compounds arc formed from thc combustion of organic material
and are ubiquitous in thc crnrironmenL PAIIs arc corrmonly formcd by forcst 6rcs and by thc com-
bustionofgasoline. The}roftenreachthecnviromrcntthroughatmosphcricfalloutandhighvrayrunoE

PARADTTIC SIIELLFISH POISONING (PSP)

An illnes, somctimes fatal to humans, caurcd by a tuin produocd by a type of plankton callcd
Guyaulc" During certain timcs of thc year and at ccrtain locations, ttresc organisms prolifcrate in

Consumption of the shellfistr can thcn causc an asrtc illness in tumans. Thc sttcllfislr" lrking a newous
s5ntern, arc unafiected.

PARAMETER
A quantifiable or measurable characteristic of something For cxample, height, weight sot, and hair
color are all parameters that can be determined for humans Watcr quality paramctcrs includc tcmpera-
ture, pH, salinity, dissolved oxJEen coflccntration, and many others.

PATIIOGEN
A disease.causing agent, especially a virus, brtcria, or fungl Pathogens can bc prcscnt in municipal,
industrial, and nonpoint source discharges to thc Sound.

PCBg
Polychlorinated bipherryls, a group of man-madc chemicals, including about 70 difrcrcnt but closcly

rclatcd compounds made up of carbon, hydrogpn, and chlorine. If relcased to the cmironmcnq try
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persist for long periods of time and can biomagnif in food chains because they are not water-soluble.
PCBs are suspected to cause cancer in humans. PCBs are an cxamplc of an organic toxicant.

PEI,AGIC
Associated witlr or living in the water column, as opposed to the bottom or the shoreline

PERCOI.,ATE
To pass through a permeable substance. For instance, septic efluent percolates tfuough soil. A
percolator makes coffee by percolating hot wat€r through coff€e grounds.

PERCOI..ATION TEST
A test that measures the rate at which water can percolat€ into the soil at a particular location. The
test involves digging a small test pit, filling it with water, and mcasuring how far thc surface of the
water drops over a given time pcriod. Soil with a low percolation ratc, as determined by the test, may
be unsuitable for an on-site septic syst€m.

PERSISTETIT
Compounds that are not readi$ degraded by natural physical, chemical, or biological process€&

PESTICIDE
A general term used to describe any substanc€-usually chcmial-used to destoy or sontrol organiffirs
(pests); includes herbicides, insecticides, algicides, fungicideq and oth€rs. Many of these substances are
manufactured and are not naturally found in the ervironment Others, such as pyrethrum, are natural
toxins which are extracted from plants and animals

pH
The degrec of alkalinity or acidity of a solution A pH of 7.0 indicates neuffal water while a pH of 55
is acid. A reading of 8.5 is alkaline or basic. The pH of water influences many of the tlpes of
chemical reactions that will occur in iL

PHENOLS
Aromatic organic alcohols, acidic and oftcn toxic

PHOTOSYNTHESIS
The process by which green plants use light energy to mal(e carbolrydrates from carbon dioxide and
water-

PI^ANKTON
Smdl plants and animals that are srspended in thc water and eithcr drift with th€ currents or smrim

weakly. Pttytoplankton are plants that use light to make food. Zooplankton are animals that eat
phytopl ankton and each other.

POLLUTANT
A contaminant that adversely alters the physical, chemical, or biological properties of ttrc environment.
The term includes pathogens, toxic metals, carcinogeng orygentemanding matcrials, and all other
harmful substances. Particularly with reference to nonpoint sources, the term is sometimes used to apply
to contaminants released in low concentrations from many activities which collectively degrade water
quality. As defined in thc federal Clean Watcr Act, pollutant means dredged spoil, solid waste, incinera-
tor residue, sewage, gafuage, sewage sludge, munitions, chemical wastes, biological materials, radioactive
materials, heat, wrecked or discarded equipment, rock, sand, ccllar dirt, and industrial, municipal, and
agricultural waste discharged into water,
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PRETREATMENT
The treatm€nt of qrastewaters to remove contaminants prior to discharge into municipal s€wage systems.

PRIMARYPRODUCTION
The production of plant matter (plant tisses) from carbon dioxide and water through photosynthesis. By
comparison, secondary production is the production of animal tissue. Different plant communities are
often compared by measuring their rates of primary production.

PRIMARYTIrT.a'-*TMENT
A wastewater treatment method that uscs sctfling, skimming and chlorination to remove solids, floating
materials, and pathogens ftom wastcs,at€r, Primary tr€atment removes about 35 perccnt of BOD aod less

than half of the metals and toxic organic substancc&

PRIORITYPOLLUTANIS
Substances listed by EPA under the Clean Water Act as tqic and harring priority for regulatory controls
The list includes toxic metals, inorganic contaminants such as cyanidc and arsenic, and a broad range of
both natural and artificiat organic compounds The list of priority pollutants probably includes sub-
stances which are not of conc€m in Puget Sound and does not include all known harmful compound*

PUGETSOUND,WAIERS OF
As defined in RCW 90.70.m5, all salt waters of the state of Washington inside the International Boundary
line between Washington and British Columbia and lying eastotl2P ?A'west longitude (east of Port
Angeles).

RCRA
The Resource Conservation and Recovery Act, the federal law that classifies and regulates solid and
hazardous waste.

RCW
Revised Code of Washington, the compilation of thc laws of tho state of Washington published by the
Statut€ Law Committee. For example, the lanr that created the Puget Sound Water Quality Authority is
incorporated in the code as Chapter 90.70 RC:W.

REGUI.ATORYFRAMEWORK
A particular set of laws, rules, proccdures, and agencies designed to gorrcrn a particular t,rpc of activity
or solve a particular problem.

RESPIRATION
The metabolic processcs by which an organism takcs in and uscs orygen and releascs carbon dioxide and
other waste products

SALIMTY
A measure of the quantity of dissolved salts such as in xryater

SALMONII)
A fish of the family Salmonidae (as distinct from a salmonoid which is merely a fish that resembles a

salmon). Fish in this family includc salmon and troul Many Pugct Sound salmonids arc anadromous.

SANNARYWASIEWAIER
Wastewat€r which includes sewage and mry contain pathogens Sanitary wastewater is not sanitary.
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SECONDARYTREATMENT
A wastewat€r treatment m€thod that usually involves the addition of biological heatment to the settling,
skinming, and disinfection provided by prim4ry treatment. Secondary ficatment may remore up to 90
percent of BOD and signifcantly more metals and toxic organics than primary.

SEDIMENT
Material susp€nded in or setfling to the bottom of a liquid, such as the sand and mud that make up
much of the shorelines and bottom of hrget Sound,

SEPA
The State Environmental Policy Act, a state law intended to minimize environmental damage. SEPA
requires that state agencies and local gwernments consider environmental factors when makirg decisions
on activities, such as development proposals over a certain size and comprehensive plans. As part of
this process, environmental documents are prepared and opportunities for public comment axe provided.

SEPARAIED SEWER SYSIEM
A wastewater collection and treatment system whcre domestic and industrial wastewater is separated
from storm runoff. A separated q/stcm consists of independent sanitary wastewater and stormwater
systems" The stormwater is gercrally discharged directly into open water, and the sanitary wastewater
goes to a teatment plant.

SEPTAGE
The material that is pumpcd out of a septic tank

SIIELLF'ISH
An aguatic animal, srch as a mollusk (clams and snafls) or crustacean (crabs and shrimp), having a shell
or shell-like exoskeleton.

SHELLf,'ISH CONTAMINATTON
The contamination of ccrtain bivalves (clams, mussels, oysters) which filter water to feed and tend to
collect or conc€ntrate waterborn€ contaminants in their tissues.

SHORETJNE DEVELOPMENI
As regulated by the Shoreline Managcmcnt Act, tlr€ construction ovcr water or within a shorelin€ zone
(generally 200 feet landward of the watcr) of struchrres such as buildingsi piers, bulkheads, and break-
waters, including environmental alterations such as dredging and filling, or any project which interfcres
with public navigational rights on the surface wat€rs.

SL[]DGE, WASTE'WATER TREATMEM SLUDGE
Semi-solid matter resulting from the treatment of wastewat€r. Some of thc contaminants that were in
the wastewater remain in the sludge after tr€atment. The treated wastewater can be discharged to the
Sound, but the sludge must be disposed of elscwhere. Sludge is usually at least partially dried before
disposal and may be added to soil to increasc plant grofitr

SMELT
A family of srnall fishes, some of which spawn on beacheg burying their eggs in the sand, and some of
which are anadromous.

SMOLT
A salmon or anadromous trout that is making its first descent to the sea from the ftesh waters where it
was born.
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SOILPERMEABILMY
The easc with which gases, liguids, or plant roots pen€hatc or pass through a layer of soil.

SOLT'BLE
Able to go into solutiorl especially in water. Alcohol is very soluble in watcr whercas oil is not soluble
in watcr.

SORPrION
The combination of proccsscs by which one meteriel talces up and retains another. Includes absorption
in which thc substance taken up go€s into the other material and adsorption in which the substance
takenupadherestothesnrfaccsofsolidsorliquidswithwhichtlryareinsontact. Inaquaticsystems
mary chemicals sorb to sediment particlcs and arc tranryorted S the paticlcs"

STORMWAIER
Wat€r that is gcneratcd by rainfall and is often routed into drain systems in order to prevent flooding.

STORMDRAIN
A rystem of ptters, pipes, or ditclcs used to carry stormwater from zurrounding lands to streams,
lakcq or Puget Sound. In prrtice, storm drains carry a variety of srbstanccs such as oil and antifteeze
which entcr thc system tfuough nrnoff, delibcrate dumping or spills. This term also refers to thc end
of the pipe where the stormwater is discharged.

STRAfiFIED ESTUARY
An estuary with a freslwater laycr floating on top of a saltwatcr layer. The freshwater layer florn out
towards the occan and the saltwatcr laycr flws hward towards the land. Rrgct Sound is a statificd
estuary.

SIJBIIDAL
Below the ebb and flow of the tide. Used to refcr to the marinc cnvironment below lovr tide.

SUSPENDED SOLIDS
Organic or inorganic particles that are srspendcd in and carricd by the watcr, The tcrm includes sand,
mud, and clay particles as well as solids in wastctrat€r.

SIilAMP
A wetland where the dominant vegetation is composed of woody plants like trees, as opposcd to a marstr
where the dominant vegetation is non-woody plants like grasscs

TECHNOIOGY.BASED STN.IDARDS
Technologl-based efluent staodards arc dcrr€lopcd by considoring the eflrrcnt quality that can be
achicved using various proc€slr or trcatm€nt tochnologies, and ttrc costs of thoae technologies, rather
than basing effiuent standards on the environmental efrects of difrerent loadings of pollutants

TERATOGENIC
Causing birth def€cts.

TO[C
Poisonous, carcinogenic, or othcrwisc dircctty harmful to life.

TOXIC STIBSTAI{CES AND TO}ilCANTS
Chemical substances, such as pcsticides, plasticg dctergents, chlorine, and industrial wastes that are
poisonous, carcinogenic, or othcnrisc directly harmful to life.
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IREATMET{T
Chcmical, biological, or mechaniel proc€dures eglied to an industrial or municipal dischergc or to other
sources of contarrination to remotrc, rcducc, or ncutralize contandnants

TI'RBIDITY
A measrre of the amount of matcrial suspendcd in the wat€r. Increasing thc nrrbidity of tlre water
dccrcascs thc amount of light that pen€trate$ tlrc watcr column. High lcvcls of turbidity arc harmful to
aquatic li&.

VOIATII..E
Rcadily vaporizable at a relatively low tcmperature.

wAc
Washington Administrative C.ode, which contains all stat€ regulations adoptcd by stat€ agencie$ though a
rulemalcing proccss. For example, Chapto ll3-201WAC contains water quality standards

WAIERSHED
The geographic region within which watcr drains into a partiqrlar rivcr, strcam, or body of water.

}VATER,TABLE
The upper surfacc of Eroundwater or t}r lorel bcloc, which thc soil is saturatcd with water.

WETIANDS
Habitats wtrcre thc influence of surfacc- or groundwater has resilted in dcvrlopmcnt of plant or animal
communities adryted to such a4ratic or intermitlently wet conditions Wedsds include tidd oats,
shallow zubtidal areaq siwamps, marshcs, wet m€adou6 bogp, ad similar acas Wedands as defned by
the Shorelinc Management Act indude all land within 2fl) fcct of the ordinary highwatcr mark,
floodways, and floodplain areas

ZONING
To designac, ty ordinances, areas of land rcscryed and rcgulatcd for dificrcnt land uscs
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Appendix B: Acron;nns

AET-Ap,parent efrectp tfu eshold
BMP-Best management practice
BOD-Biochemical orygen demand
CERC[,A-Comprehensive Environmental Response, C-ompensation, and Uability Act (also
known as "Superfund")
CFR-Code of Federal Rcgulations
CSO-Combined sewer overfl ow
CWA-Clean Water Act
DNR--Washington Department of Natural Resources
DSHS-Wuhington Department of Social and Health Services
ElS-Environmental Impact Statement
EPA*US. Environmental Protection Agency
FDA-US. Food and Drug Administration
FTE-Ftll-time equivalent
MGD--Millions of gallons per day
MSD-Marine sanitation device
NEPA- -National Environmental Policy Act
NOAA-National Oceanic and Atmospheric Administration
MDES-National Pollution Discharge Elimination System
PAH--Polycyclic (potynuclear) aromatic hydrocarbon
PCB-Polychlorinatcd biphenyt
PCHB-Pollution Control Hearings Board
POTW-htblicly-owned Ecatnent works
PSDDA-Pugct Sound Dredged Disposal Ana$6is
PSEF-Pngct Sound Estuary hogram
PSP-Paralytic Shellfi sh Poisoning
PSWQA-Puget Sound Water Quality Authority
RCRA-Resource Conservation and Recorrcry Act
RCw-Revised Code of Washington
SCS-U.S. Soil Conservation Scrvicc
SEPA-State Environmental Policy Act
SMA-Shoreline Management Act
SPCC-Spill prevention control and countermeasure
SPl-Superintendent of hrblic Instruction
T/F/tV-Timber/Fisly'Wildlife Project
USC-United States Code
WAc-Washington Administrative Code
WDF-Washington Department of Fisheries
WDc"Washington Department of Game
WDls--Wastewater Discharge Information $rstem
WDOT-Washington Departm€nt of Transportation
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Appendix C:
Puget Sound
Water QuaIiS Act

Sccrimr
90.70.001
90.70.005
90.70.01l

Ch.ptet 90.70

PUGET SOUND WATER QUALMY AUTHORITY

Puget Sound \f,rter Qurlity Authority 90.70.0t I

quality within this region's urban embayments raisc
alarming possibilities of similar despoliation of Pugcr
Sound and oth€r statc waterways. These cxamples em-
phasize that the costs of restoration of aquatic resourccs,
where such restoration is possible, greatly cxceed the
costs of responsible preservation.

The legislature dcclares that utilization of the Puget
Sound resource carries a custodial obligation for pre-
scrving it. The pcople of the state have the unique op-
portunity to preserve this gift of nature, an
understanding of the results of inattentive stewardship,
the technical knowledge needed for control of degrada-
tion. and the obligation to undertake such control.

The legislature further finds that the large number of
govcrnm€ntal entities that now affect the water quality
of Puget Sound have diverse interests and limited juris-
dictions which cannot adequately address the cumula-
tive, wide-ranging impacts which contribute to the
degradation of Puget Sound. It is therefore the policy of
the statc of Washington to create a single entity wirh
adcquate resources to develop a comprehensive plan for
water quality protection in Puget Sound to be imple-
mented by existing smtc and local government agencies.

[98scasl$l.l

90,70,0OS Deflnitions. Unless the context clearly re-
quires otherwise. the definitions in this section apply
throughout lhis chapter:

(l) "Authority" means the Puget Sound watcr quality
authority.

(2) 'Chair' means th€ presiding officer of the Pugct
Sound water quality authority.

(3) 'Plan" means the Pugct Sound water quality
managcment plan.

(4) 'Pugct Sound' means all salt waters of the state
of Washington inside the international boundary line
bctween thc statc of Washington and the province of
British Columbia, lying east of one hundred twenty-
three dcgrces, twenty-four minutes wcst longitude.
[985casl $2.]

90.7O.01I Puget Sornd weter quality ruthority-
Membershi5Tcrms-Vtc.ncies{oapemr-
tion. (l) Therc is establishcd the Pugct Sound water
quality authority oomposed of seven mcmbcrs who are
appointed by the governor and conlirmed by thc senate.
Thc govcrnor shall select one of the sevcn memb€rs to
act as chair of the authority and be prcsiding officer of
thc authority. In making these appointments, thc gover-
nor shall seek to includc rcprescntation of the variety of
intcrcstcd partics concerned about Puget Sound watcr
quality. Thc commissloner of public lands and thc dircc-
tor of ccology shall servc as ex officio, nonvoting mcm-
bcrs of thc authority. Thc six appointcd membcrs. one
from each of thc six congressional districts surrounding
Pugct Sound, shall servc four-ycar terms. Of the initial
mcmbcrs appointcd to thc authority, two shall scrve for
two ycars, two shall serve for thrcc ycars, and two shall
scrve for four ycars. Thereaftcr mcmbcrs shall be ap
pointcd to four-ycar tcrms. Vacancies shall bc fillcd by
appointmcnt for the remainder of thc uncxpircd term of

lTirlc tt tcw--+ 71

90.70.055

90.70.060

90.?0.070

90.70.025
90.70.035
90.70.(N5

90.?0.0t0
90.70.9(n
90.70.90r

LcsislatiYc fi ndings-Policy.
Dcfinitions.
Pugct Sound watcr qualily authority-p;"r*t-

shi p--Toms-Vacancics--Compcnsation.
Authority's powcrs.
Appointmcnt of advircry committcts-Dutics.
Hiring of steff-4ssitnmcnt of govcrnmenr cmploy-
ccr to authority.

Wetcr quality managcmcrt pltn-Progrcss rc-
,915-'Starc of rhc Sound' rc[pn-BudSct and
sctivitics rcvicw.

Watcr quality managcmcnt plan-Rcquircmcnts-
R.ccord of public commcns.

WaGr quelity managcnEnl plrn-lncorpomtion by
stsrc and local govarnnrnts-Rcvicv and rcport on
implemcnlarion-Dcvizlions from plan.

Adoprion ol rulci. ordinancrs, rrd rcgulatio$.
Tcrmination of a[thority-Er rarion of chapt€r.
Scvcrability- 1995 

" 
45t.

90.70.001 kgiCetive lirdings-Policy. Thc lcgis-
laturc finds that Pugct Sound and rclatcd inland marinc
watcrways of Washington state rcprescnt a unique and
unparallcled rcsourcc. A rich and varicd rangc of marinc
organisms, composing an intcrdependent, scnsitive com-
munal cco$ystcm rcsidc in thcsc shcltcred waters. Resi-
dcnts of this rcgion cnjoy a way of life ccntcred around
the watcrs of Pugct Sound, fcaturing acccssiblc rccrea-
tional opportunitics, world-+lass port facilitics and watcr
transportation 8ystcms, harvcsl of marine food rcsources,
shorclinc-oricntcd lifc stylcs. water-dcpcndcnt indus-
trics, tourism, irrcplaccablc acthctica and other activi-
tics. all of which to somc dcgrcc dcpcnd upon a clean
and hcalthy marinc rcsourcc.

Thc lcgislaturc further finds that thc conscqucncc of
carclcss husbanding of this rcs{rurcc have bccn dramati-
cally illustratcd in inland watcrways associatcd with
oldcr and morc extcnsivcly dcvclopcd areas of the na-
tion. Rcccnt reports conccrning dcgradation of water

(r$5 En.)
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90.70.01l

thc position bcing vacatcd. The chair of the authority
shall serve at thc pleasurc of the govcrnor.

(2) The voting members, exclusivc of thc chair, shall
bc compcnsatcd as providcd in RCW 43.03.250. Thc
voting mcmbcrs shall bc rcimbursed for travel expcnses
as providcd in RCW 43.03.050 and 43.03.050.

(3) Thc chair of the authority shall bc a full time em-
ployec responsible for thc administration of all functions
of thc authority, including hiring and terminating staff,
contracting, coordinating with the governort thc legisla-
ture, and other state and local entitics, and thc dclcga-
tion of rcsponsibilities as dcemed appropriate. Thc salary
of thc chair shall bc fixed by thc governor, subjcct to
RCW 43.03.040.

(4) Thc chair shall prcpare a budget and a work plan
which arc subjcct to revicw and approval by thc author-
ity. [985 c a5l $ ].1

90.70.025 Authority's powers. ln order to carry out
its rcsponsibilitics under this chaptcr, thc authority may:

(l) Dcvclop interim propocals and rccommendations.
beforc the plan is adoptcd, conccrning thc clements
idcntified in RCW 90.70.050;

(2) Entcr into, amcnd, and tcrminate contracts with
individuals, corporations, or rcsearch institutions for the
purpoccs of this chaptcrl

(3) Receive such gifts, grants, and cndowmcnts, in
trust or otherwisc, for the use and bcnefit of thc pur-
poocs of thc authority. The authority may expcnd thc
samc or any incomc thercfrom according to thc tcrms of
the gifts, grants, or endowmcnts;

(4) Conduct studies and research rclating to Putct
Sound watcr quality;

(5) Obtain information relating to Puget Sound from
othcr stetc and local agencics;

(6) Conduct appropriate public hcarings and other-
wisc scek to broadly disseminatc information conccrning
Pugct Sound;

(7) Reccivc funding from othcr public agcncics;
(8) Prepare a bicnnial budgct requcst for oonsidcra-

tion by the govcrnor and the lcgislaturc; and
(9) Adopt rulcs under chaptcr 34.04 RCW as it

dccms necessary for thc purpoccs of this chaptcr. [19t5
c 451 $ 5.1

90.70.035 Appointmed of advimry commlttc6'-
Ihdc& (l) Thc authority shall appoint onc or morc ad-
visory committccs to assist in thc dcvclopmcnt of thc
plan. ln making thcse appointmcnr, thc authority shall
scek to includc reprcs€ntation of all intcrcstcd parties,
including local govcrnmcnts, environmcntal and hcalth
agcncics, tribal organizations, busincss, labor, citizcns'
groups such as cnvironmcntal and public intcrcst organ-
izations, agricultural intcrcsts, recreational intcrcsts, and
thc fishcrics and shcllfish industrica.

(2) Thc advisory committcc or committecs shall assist
thc authority to formulatc policy goals and stratcgics,
rcvicw thc plan and makc rccommendations for itr
amcndmcnt to thc authority, rcvicw thc authority's re-
porB, and rcvicw thc authority's budgct requcst propc-
als. [1985 c 45t $ 6.]

Frr.90 fcw-r l

Tith 90 RCrrV: Weter Riglts-Environment

90.70.0{5 Hiring of strff-fusigrmatt of gorenr
mcrt emy'oyccs to ruthority. (l) Thc chair shall hirc
staff for thc authority. In so doing, thc chair shall rcc-
ognizc thc many continuing planning and rcscarch ac-.

tivities concerning Pugct Sound watcr quality and shall
scek to acquirc compctent and knowlcdgcablc staff from
statc, fcdcral. and local governmcnt agcncics that arc
currently involved in thcse activities.

(2) As deemed appropriate, the chair may rcquest the
state dcpartmcnts of ccology, community dcvclopmcnt,
fishcrics, game, agriculture, natural resources. and social
and hcalth scrvices to each assign at least onc employcc
to thc authority. Thc chair shall enter into an intcra-
gcncy agr€cment with agcncies assigning employees to
the authority. Such agreement shall providc for reim-
burscmcnt, by thc authority to the assigning agcncy, of
all work-related cxpcnditures associated with the as-
signmcnt of the employces. During thc lerm of their as-

signmcnt, the chair shall havc full authority and
rcsponsibility for the activities of thesc employces.

(3) The chair shall scek assignmcnt of appropriatc
federal and local govcrnment employees under availablc
means. [1985 c 451 $ 7.]

90.70.055 Wrtcr qurlity m.lrrtcuclt phn-
Progrecs rcDorts-"Strte of th. Soltrdi rcport-
Budgcl ed rctivitics revicr. Thc authority shall:

(l) Prcprc and adopt a comprehcnsivc Pugct Sound
water quality managcmcnt plan. as dcfincd in RCW
90.70.060. In prcparing thc plen and any substantial rc-
visions to thc plan, thc authority shall consult with its
advisory committcc or committccs and appropriate fed-
cral. statc, and local agcnci6. Thc authority shall also
solicit cxtcnsive participation by thc public by whatcvcr
mcans it finds appropriate, including public hcarings
throughout communitics bordcring or near Pugct Sound,
disscmination of information through the ncws media,
public noticcs, and mailing lists, and thc organization of
workshop, confercnces, and scminarsi

(2) During the plan's initial dcvelopmcnt and any
subscquent revisions, submit quarterly progrcss reports
to thc govcrnor and thc lcgislature.

(3) Submit thc plan to thc govcrnor and thc legisla-
turc no latcr than January I, 1987. Thc authority shall
rcvicw thc plan at lcast every two years and revisc thc
plan, as dccmed appropriate;

(4) Prcpare a bicnnial 'statc of the Sound" rcport and
submit such report to thc governor, thc lcgislature, and
the state agcncics and local govcrnmcnts idcntificd in
the plan. Copics of thc report shall bc madc availablc to
thc public. Thc rcport shall dcscribc thc currcnt condi-
tion of watcr quality and rclatcd rcsourccs in Pugct
Sound and shall include:

(a) Thc status and condition of thc rc.sourccs of Pugct
Sound, including thc rcaults of ccological monitoring,
including an asscssmcnt of thc cconomic valuc of Pugct
Sound;

(b) Currcnt and forcsccablc trcnds in watcr quality of
Pugct Sound and thc managemcot of its rcoursca;

(lrit Ed.)
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(c) Rcview of significant public and private activities
affccting Pugct Sound and an assessment of whether
such activitics are consistent with the plan; and

(d) Recommendations to thc govcrnor, the legislature,
and appropriate statc and local agencies for actions
needed to rcmedy any deficiencies in current policies,
plans, programs, or activities relating to the watcr qual-
ity of Puget Sound. and recommendations concerning
changcs neccssary to protcct and improvc Puget Sound
water quality; and

(5) Review the budgcts and regulatory and enforce-
mcnt activities of state agencics with responsibilities for
water quality and related resources in Puget Sound.

ll9E5ca5l$4.I

90.70.060 lVater quality m.mgemcna plrr-Re.
qdrcmcnls-Rccord of public conmcrts The plan
adoptcd by the authority shall be a poeitivc document
prcscribing the nccded actions for the maintenance and
cnhanccmcnt of Puget Sound water quality. The plan
shall address all thc waters of PuSct Sound. the Strait of
Juan dc Fuca, and, to thc extcnt that they affcct water
quality in Puget Sound, all waters flowing into Puget
Sound, and adjaccnt lands. Thc authority may dcfine
specific gcographic boundarics within *hich the plan
applics. The plan shall coordinate and incorporate exist-
ing planning and research efforts of state agencics and
local govcrnmcnt relatcd to Pugct Sound, and shall
avoid duplication of existing efforts. The plan shall
include:

(l) A statement of thc goals and objectivcs for long
and short-tcrm manag€ment of the water quality of
Pugct Sound;

(2) A resourcc assessment which identifies critically
scnsitive arcas. kcy characteristics, and other factors
which lcad to an understanding of Puget Sound as an

eco6ystem;
(3) Dcmographic information and assessmcnt as re-

latcs to futurc watcr quality impacts on Puget Sound:
(4) An idcntification and lcgal analysis of all existing

laws govcrning actions of governmcnt entitics which may
affect watcr quality management of Pugct Sound, the
intcrrclationships of thoec laws, and thc cffect of those
laws on implcmentarion of thc provisions of thc plan;

(5) Rcyicw and asscssmcnt of existing criteria and
guidclincs for govcrnmcntal activities affecting Puget
Sound's rcsources, including shoreline resourccs. aquatic
reourccs. associat€d watcrshcds, rccr€ational resourccs
and commercial rcsourccs;

(6) Idcntification of rcsearch needs and priorities:
(7) Recommcndations for guidclincs, standards. and

timctablcs for protcction and clcan-up activitics and the
cstablishment of prioritics for major clcan-up invest-
mcnB and nonpoint sourcc manatemcnt, and thc pro-
jcctcd coots of such priorities;

(t) A proccdurc assuring local governmcnt initiated
planning for Pugct Sound watcr quality protcction;

(9) Ways to bcttcr coordinatc fedcral, state. and local
planning and management activities affccting Pugct
Sound's watcr quality;

(r9r5 El.)
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(10) Public involvemcnt strategies, including housc-
hold hazardous waste cducation, community clean-up
efforts, and public participation in dcveloping and im-
plcmenting the planl

(l l) Rccommendations on protecting, preserving and,
whcre possible, restoring wetlands and wildlife habitat
and shellfish bcds throughout Puget Sound:

( I 2) Recommendations for a comprehensive watcr
quality and sediment monitoring program:

(13) Analysis of currenl industrial pretreatment pro-
grams for toxic wastes, and procedures and enforcement
measures needed to enhance them:

(14) Recommendations for a program of dredge spoil
disposal, including interim measures for disposal and
storage of drcdge spoil material from or into Puget
Sound;

(15) Dcfinition of major public actions subject to rc-
view and comm€nt by the authority becausc of a signifi-
cant impact on Puget Sound water quality and related
resouroes, and developmcnt of criteria for review thercof:

( l6) Rccommendations for implcmentation mecha-
nisms to be used by state and local government agencies:

(17) Standards and procedures for reporting proSress

by state and local governments in thc implementation of
thc plan;

(19) An analysis of resourcc rcquirements and fund-
ing mechanisms for updating of the plan and plan im-
plementation: and

(20) Legislation needed to assure plan
implementation.

The authority shall circulate and receive comments on
drafts of the plan mandated herein, and kcep a record of
all rclcvant comments made at public hearings and in
writing. These records should trc madc easily available to
interested pcrsons. [1985 c a5l $ 8.1

Rciscr's notc: Subscction ( l8) of this scction was vctocd.

90.70,070 Wetcr qurlity m.nrgetmnt phn-Irr
corpontioo by strt erd locel gorenmnts-Rcvicw
rnd rcporl or lmplqncntetion-Devlrtions from plu-
(l) ln conducting planning, rcgulatory, and appcals ac-
tions, thc state agencies and local govcrnmcnts identificd
in the plan must evaluate, and incorporate as applicable,
the provisions of the plan. including any guidelincs,
standards, and timctables contained in the plan.

(2) Thc authoriay shall review thc progress of statc
agcncies and local govcrnmenls rcgarding the timely im-
plementation of thc plan. Where prcscribed actions havc
not been accomplishcd in accordance with the plan. the
responsiblc state agencies and local governments shall, at
thc requcst of the authority, submit written cxplanations
for thc shortfalls, toSethcr with their proposed rcmedies.
to thc authority.

The results of the review and a description of thc ac-
tions nessary to comply with the plan shall be included
in the biennial statc of the Sound report.

(3) Thc statc agcncics and local governments identi-
licd in the plan shall review their actiyities biennially
and document their consistcncy with thc plan. They shall
submit writtcn rcports or updatcs of their findings to the
authority.

lnrh 90 Rcw-J 791
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q).70.070 Title 90 RCW: Wrtcr Rights-Envirooncnt

(4) The authority shall review thc major actions af-
fccted by thc plan bcing considered by the statc agcncies
and local governments and shall comment in a timcly
manner reSarding consistency with the plan and may
participatc in administrative and subscqucnt judicial
procecdings with respect to such actions. Any dcviations
from the plan. identified by the authority, shall be
transmittcd in writing by the authority to the responsible
statc agency or local government. [985 c 451 $ 9.1

90.70.0t0 Adoption of rules, ordinances, rnd rcgulr-
tions. (l) To implcment this chapter, state agencies are
authorized to adopt rules that are applicable to actions
and activities on a lcss than state-wide gcographic basis.
State agcncies are cncouraged to adopt rules that protcct
Puget Sound water quality beforc the adoption of the
plan by the authority.

(2) To implement this chapter. counties, citics, and
lowns are authorized to adopt ordinances, rulcs, and
rcgulations that are applicable on less than a county-
wide, city-wide, or town-widc basis. Counties, citics,
and towns are cncouraged to adopt ordinanccs, rulcs,
and regulations that protect Puget Sound watcr quality
before thc adoption of thc plan by thc authority. [1985 c
4sl $ lo.l

ntrlxr't rolc: 'This act' ll9E5 c 45ll hai bccn changcd to "thir
chaptcr.' 'This act' consists of thc cn.dmcnt of RCw 90.70.001,
90.70.005. 90.70.0r l. 90.70.025, 90.70.015, 90.70.045, 90.70.055,
90.70-060, 90.70.070, 90.70.080, 90.70.90r, rhc l9t5 c 451 amcnd.
mlnt to RCw 90.70.900, and thc r.pcal of RCW 90.70.010,90.7G
.020, 90-70.030, 90.70.040, and 90,70.050.

90.70.900 Terminetion of euthority-gxpirrtiot
of chrpter. The Pugct Sound watcr quality authority
shall cease to exist and this chapter shall cxpirc on Junc
30, 1991. [19E5 c 451 $ llr 1983 c 2a3 $ 6.]

m.70.901 Sevcrrblllty-I9ts c 451. If any provi
sion of this act or its application to any pcrson or cir-
cumstance is hcld invalid. the remainder of the act or
thc application of the provision to other pcrsons or cir-
cumstances is not affected. [1985 c 451 $ 14.]
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