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Errors were found ln four cost tables after the 1989 dan was sont to tho printer. Pleass note the followlng correc-
tlons. ln each case only the undedlned cosl estlmates are chang€d. All oth€r cost estlmatee and totale are un-
changed.

MONITORING ELEMENT TABLE Pags 25 - M-1,2 cost eEtlmetes changed for FY 88 and FY 89

ESTIMATEO PI-AN COSTS: MONITORING

COSTS BY ELEMENT
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EDUCATION AtlD PUBUC INVOLVEMENT ETEMENT TABLE Page 58 - ES-S cost estlmates changed for all years.

ESTIMATEO PI-AN @STS: EDUCATION ANO PUBLrc lintOLVEMENf

COST BY ETEMETII

ES-3 Ag.ncy T.dnln€ aDd REurca T..ma

FY3O FY91 Ff',B FY93 FY E.{FYla FYS

0

NONPOINT ELEMENT TABLE Page 82 - NP€ cost estlmales ehft€d one yea] to the rlght and mlsslng cost added.

ESTIMATED PI-AN @STS: l,lolilPo]{r SOUFCE POLLT ION

CO6T BY ELEMENT
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SHELLFISH ETEMENT TABLE PagE 90 - SF-2 cost estlmates changed.

ESTIMATED PI.AN CGSTS: SHELLFISH PROTECIOI.I

@STS BY EIEIIENT
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Amendments to the 1989
Puget Sound Water Quality
Management Plan
Adopted October 18, 1989

INTRODUCTION On October 19, 1988, the Puget Sound ri/hter Quality Authority adopted the 1989

Puget Sound Whter Quality Management Plan. The 1989 plan updared programs
originally adopted in the 1987 plan antl a<lded new initiatives in education, monitor-
ing, and research.

At the time the 1989 ptan was adopted, the Authority estimated that about $54 mil-
lion in federal, state, and local fundingwould be required during the 1989-1991 state
bienniumr to implement the ptan. This is about $27,5 miltion more thin was sPent
on plan implementation during the prwious two years. The 1989 plan called for sig-
nificant funding increases over the prwious biennium for two reasons: One, each of
the acdon programs was designed to be phased in over several years' time, growing
at a reasonable rate to the needed level TWo, the 1989 plan includes significant new
efforts in the crucial areas of monitoring education, and research.

State funding for full implementation of the 1989 plan would require over $37 mil-
lion from state accounts, including capital accounts, the state general fund, and spe-

cialized wasteu,ater permit fee and toxics accouns. The linal state budget for the
1989-1991 biennium includes about $20 million for plan implementation, a shortfall
of some $17 million. This includes a $13 million general fund shortfall, a $2.4 mil-
lion wastewater permit fee shonfall, and smaller shortfalls in other funds. Basically,
activities that were funded during the preceding biennium received continuing fun<l-
ing. But programs that were to be phased in did not receive increases. And only
very limited funtling was included for the three new programs.

In addition to the funding shortfall, implementing agencies and Authority staff iden-
tilied placcs in the action plan where target dates were unrealistic or where plan lan-
guage needed correction to better accomplish the program goals.

I Washington state adopts budgers for two-year pcriods (biennia) which run from July 1 of
each odd-numbered year (for er€mple, 1989) ro June 30 of the fouo\ring odd-numbered )€ar
The federal gflemment and local governme[ts have differenr budget periods.
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On August 25, 1989, the Alrthority distributed a package identi$ing proposed plan
amendments and requesting public commenl" Four public meetings were held and
comments were accepred at the S€ptember 1989 Authority meetin& Written com-
ments were acceptcd through September 29, 1989. Ttventy-four commen$ were
received-

On October 18, 1989, the Authority adopted the amendmens to the plan containcd
in this document. only the amended parts of plan elements are print€d here.
Readers should refer to the plan document for the full tort of each element. The
palc number of each amended element in the 1989 Puset Sound Plan is provided.

LISTOFAMET{DMENTS MoNIToRINGPRoGR^M 5

I

M-1. PSAMP Management Structure 5

M-2. Puget Sound Ambient Monitoring Pro$am (PSAMP) 5

M-4. Data Management and Quality Assurance 5

M-5. Monitoring Reports 6

ITESEARCHPROGRAM 6

EDUCATION AND PUBLIC INVOLVEME}..IT PROGRAM 6

ES-2. LocalAudiences 6

2.1. L,ocal Field Agents 6
2.2 Thrgct Au<liences 6

ES-3. Schools 7
3.1. TbacherTtaining 7

3.2. School and Citiz€ns' Monitoring Programs 7

3.3. The OtEce of Environmental Blucation 7

ES-4. Interprctive Activities 7

4.1. Eristing Centes 7

4.3. rJy'ashington State Fsrries 7

4.4. Interpretive Programs 7

ES-5. Agency Tbaining and Resource Tbams 7

5.1. Public Involvement Workshops 7

5.2. Short Course on local Planning 7

5.3. Resource Tbams 7

ES-7. C.oordination 8

7.1. Environmental Education'Ihsk hrce I
7.4. Fisheries Education Coordinator 8

7.5. Wildlife Education Coordinator 8

NONI'OINT SOURCE POLLUTION PROGRAM 8

NP-3. Watershed Management Committees 8

NP-10. On-Site Regulations and Programs 8

NP-12. Certification of On-Site Professionals 8

NP-14. Cost-SharingProgram 9
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MB-l, Shoreline Master Program Amendments for Marinas 9
MB-7. Studyof "No Discharge" Areas 9

SIIELLFISN PROTECTION PROGRAM 9

SF-4. RecreationalShellfish Program 9

SF6. FundingSourc€s Assessment 9

MUNICIPAL AND INDUSTRIAL DISCEARGES PROGRAM 9

P-2. Standards for Classi$ing Sediments Having Adve$e Effects 9
P-3. Dilution Zone Criteria 10

P-5. Procedures Manual and Internal TEchnical Assistance for Permit Writers

P-7. Eflluent Limits in Permits - Particulates 10

P-8. Monitoring Requirements in Permits 10

P-10. Explanation of Relaxed and Increased Limits in Pcrmits 10

P-14. Inspections 10

P-15. Study of Independent Verification of Self-Monitoring 11

P-16. Use of Certified Labs for Self-Monitoring 11

P-17. Data Management 11

P-18. Adopt Enforcement Policies as Regulations; Report on Enforcement ll
P-20. Search for Unpermitted Discharges 11

P-22. Additional Staff for Pretreatment Program ll
P-24. Ccrtify Industrial Tbeatment Plant Operators tl
P-25. Employee Education Assistance 11

P-27. tchnical Outreach to Dischargers 11

P-28. Ecology Reporting Requirements on \lhste Discharge Permits 12

CONTAMINATED SEDIMENTS AND DREDGING I'ROGRAM 12

S-8. Investigations and Cleanup ofContaminated Sedimens 12

S-9. Public Involvcment/Education/Ibchnical Assistance 12

SToRMWATER AND COMBINED SEWER ovERfIOwS (CSos)
PROGRAM 12

l0

sw-2.

sw-3.
sw4,
sw-s.
sw-7.
sw-9.

Stormwater Programs for Urbanized Areas 12

libchnical Manuals on Stormwatcr and Erosion Controls 12

Rules, Guidclines, and Model Ordinances for SW-l and SW-2 12

Puget Sound Highway Runoff (WDOT) 13

Stormwater-Rclated Research (on Wetlands and Stormwater) 13

CSO Re<Iuction Plans by Cities (or Sewer Districts) 13

WETIANDS PROTDCTION PROGRAM 13

W-2. Identification of WetlanG to be Prcsen/ed 13

W-3. Wctlands Presenalion 13

W-4. Statc Rules for Wctlands Protection 13
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W-5. X-ocel Wetlantlskograrns 19

Y7.:6. ?loEr@b hmecc ltetlmdso$ac€rmcdlrtrds 14

11A7. Iilcilmds Elucatira$taqg 14

tilrE. WalandsRestcarrioProgran i.4

silLl"TBEltu{ln0illllEln6{nrmgl|Slrcnjllt u
S-t- Gllpill8dQ$mutu tl
.SF.2. €outugryilanrndtts Ectpotrse 1a'

S&3. SitlPre,rrcotic 14

Itaaf,IuTsllt&mT il
I--3. PrycrSorrrlProtook l{
'La. Ecclogtaua&ylsffiatcreerycord 15

rcIISEW,]DIA&T8!}oUSMSIEPITrcNTIIi 15

[.DGAI-A.lIEfE[fEt{t{E[,SU"FtmillIlE*rU 15

?II}IWEI.IETENIIIEDilMMIT.IM T5

PDel. LqgernPtgctSord ;ffiirdStrlcnorc 15
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MONITORING
PROGRAM

M-1. PSAMP Management
Struclure
Page 182

M-2. Puget SoundAmblent
Monitorlng Program
(PSAMP)
Page 20

M.4. Data Management and
Quality Assurance
Page 2l

Amendments to the 1989 Puget Sound
Water Quality Management Plan
Adopted October 18, L989

The Puget Sound Ambient Monitoring Program (PSAMP) has been fully designe<l

but only pan of the program is funded. About $1.8 million will be available in the
1989-91 biennium instead of lhe $4.5 million needed. The Department of Ecolosr
will be able to do E0 percent of rhe desired monitoring of sediments and 25 percent
of the water column monitoring. The Department of Fisheries will be able to do
about a quarter of the desired monitoring of toxics in fish, and the Department of
Health will be able to do a little wer half of the desired shellfish monitoring Near-
shore habitat monitoring by the Department of Natural Resources and wildlife
monitoring (birds and mammals) by Wildlife are on hold because of inadequate
funcling, Program coordination, data management, development of a geographic in-
formation system, and preparation of reports based on monitoring results will be
scaled back

A citizens' monitoring program will be implemented, but it will be much smaller
than desired.

When the Authority sunsets, those Anthority functions associated with the manage-
ment of PSAIvIP will be assumed by another organization. The PSAIT,IP Steering
Committee shall consult with the MMC and shall develop a recommendation for
the long-term coordination and management of PSAMP. The Governor's Advisory
Group on the Organization of rhe PSWQA described under element PDI-I, will be
asked to mnsider the PSAMP Steering Committee's recommendation.

Thrget Dates: The management structure for PSAMP will be operarional by July
1989, Memoranda of agreement will be negotiated ard signed between the im-
plementing agencies and the Authoriry during the fall of 1988. The Steering Com-
mittee will release its recommendation on long-term coordination by October 1,

1989.

Thrget Dates: The state Departments of Frolory, Fisheries, and Health shall begin
implementation of PSAMP by July 1, 1989. The Depanments of rilildlife and
Natural Resources shall begin implementation of PSAMP by July 1, 1991.

Terget Dates: The stare Departmen$ of Ecologr, Fisheries, and Health shall have
operational data management systems by December 31, 1989. The state Depart-
ments of Wildlife and Natural Resource.s shall have operational data management
sptems by September 1, 1991. The monitoring program suff shall have an opera-

2 Page numb€r of this elcrDent in ahe 1989 Puget Sound water Quality Managemcnt Pla[
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M-5. MonitorilC Ibportt
Page22

RESEARCH PROGRAM

EDUCATIONA,ND
PUBLIC NWOLVEMENT
PROGRAM

ES-z. LocalAudiencer
Poge 4l

2.1. Iacal Field Agentr
Dogc {f

2.2. lb4etAudlmccs
Page42

tional cetrtral database by July 1, 1989. The Authority shall adopt thc recommenda-
Uon on rhe Puget Sound Atlas and GIS by June 1, 1989.

Tlrger Datcs: The first annual repons shall be completod by th€ state Dcpartments
of Ecolory, Fisheries, and Healrh by January 1, 1990. The fint annual repons shall
bc completed by the sute Dcparrments of Wildlife and Natural Resources by
Janury l, 1992. The fLrt annual t€chnical report and Pugel Sound Update shall be

prcparod by the monioring program staff by April f, 1990.

'Ib carry out thc Puger Sound Researc-h Program, thc Aurhority would undertake ac-
tivitles to prcmorc rhe coordiDation and funding of Pugct Sound researct and to as-

sirt in making the results of research amilabte for decision-makiry through the
translation and dissemination of research results. In a<lditioq legislation would be
dq/el,oped to establish an ind,gpeodent fourdation lo accooplish thcse hroctions on
a long-term basis. Because of limit€d fuading the Authority will be able to maintain
only a very minimal rescarch program. No rescarch grauts will be available. Efforts
to csEblish a pcrmanent research program will continue.

The program ectablishes a public involvemenr policy ior agencies and local govern-
mcns and, if fulty fundcd, urculd iocrcase statc alctrcy resources for coordinating in-
tcragency education programs, crcating field agents to assfut local and regional
education and public inrolvement programs, and using lhc Public Involvernent and
Etlucation Fund (PIE-Fund) to support public irwolvement and education efforts of
both the pri reand public sectors.

The PIE-Fund was funded and will continue as planncd- Othcr malor initiativcs ro
carry out an etrvironmental education strate5t for Puget Sound are severely limited
or on hold because of inadequate funditrg. T&acher training will bc supponcd
through the PIE-Fund. Other portions of the educarion program will bc undertaken
by appropriarc agcnciee when they can find funding. As a result, many of the tan-
guage changes detailcd below removc Erget dates for program usks where funding
has not been id,entified.

Thrget Date: When funding becomes availablc, rhe mamgement group shall requesr
lclters of interest from local governmens and prinate sector groups which would
like a lield agert in a partictlar regiort. Sea Grant and @operative Extension shall
hire field agents when funding becomes arailable, Counties in rhe Puget Sound
basin may provide a list of educarion priorities to rhe Authority or to the manage-
ment group, once formed.

'lhrgct Dates: Ecologr shall hire its education coordinator by July 1, l9ll9. By June
30, 190, Ecologr will develop and begin implcmentarion of programs for four
audicnc€s. As funding becomes available, Cooperative Extension and Agriculture
will devclop and bcgin implcmentation of programs for agricultural audienccs, and
Iield agents will begin coor<linating the programs for local audienccs.
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ES-3. Schools
Poge 43

3.1. Teacher Thuinlng
Page 43

3.2. School and Citizens'
Ir{onitoring Prcgroms
Page 43

3.3. The Ollice of
Environmentrl Education
Page 44

ES.4. Interpretive Activitles
Page 44

4.1. Existing Centers
l'age 44

4.3. Washington Stote
FerrlesPoge 45

4.4, Interpretlve Progroms
Poge 45

ES-5. Agency Thaining ond
Resorlrce 'feams

Page 47

5.1. Irublic Involvement
Workshops
Page 47

5.2. Short Course on [.ocal
Planning
Page 47

5.3. llesource Teams
l'age 47

'lhrget Dates: SPI will bcgin to advertise and organize workhops and Eaining
programs as soon as funding is providcd. Approximatcly 400 teachers will be
traincd by May 1991.

thrget Date: No target date established.

Thrget Date: No target date established.

'lhrget Dates: No Erget date esEblished.

Thrget Date: No target date established.

l{htersheds and Flsh tlebltat

trget Dates: No rarget date asublished

Wetlands

'Ihrget Date: No target date establishcd.

Contaminsted Sediments

Thrget Datc: No target date esublished.

?rget Date: No target date established

'lhrget Date: No target date established

Srlmonid Enhancement and llobitut

Thrget Dates: No target date established
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ES-7. Coordlnatlon
Page 50

7.1. Envinonnentol Educrtlon
ThskForce
Poge 50

7.4. FlsheriesEtlucstlon
Coordinator
Page 51

7.5. Wldlife Educotlor
Coordlnator
Pogc 51

NONPOINTSOURCE
POLLUTION PROGRAM

NP-3. Watershed
Manegement Comrnittces
Page 67

NP.10. On-Slte Regrrlotions
and Programs
?age72

NP-12. Certificotion of
On-Slte Professlonsls
l'age 73

Monitorlng

'Ilrget Date: No targer date esrablilhed.

StorEwrter

'lbrget Date: No target date estsblbh€d.

ShellEsh

thrget Dare: No trrget darc esbblished.

Thrger Date: No target date establbh€d,

'Ihrget Date: No tartet date esEblkhed.

Ihrget Dare: No targel darc enmblbhed.

The local warershed phnning procas for contmlllng nonpoint pollution is well un-
derway and will conrinue. Limitcd funding will reduce the amount of technical assis-
tance ayailable from $tste agenciE snd limit the amount of Consenration C-orpE

support available for rctual conrol efforE. The reoent pasrage ofa recreational
boating bill *ill suppon impleme[tariort by rhe State Parks and Rccreation Commis-
sion of major ponionr of the program addres$ing marinas and boats. Thsk assigne<t

to Ecologr are not funded.

'Ib ensure full participation of lrib€s ln werenhed plannin& triber are enoouraged to
e luate their de3ircd lerrel of participation in woterrhed mansgement @mmittees.
Tiibes may submit grant applications to Ecolory either simultaneourly with lead
agency applications or es an intcgrsted pan of lead agency applications Tllbes are
also encouraged ro mrdinate with orbcr trib6 in thG grant application process.

Thrget Date: Dcrrelop interim proporals by July 1, 1988, and final repon by April 1,

1990. Adopt regulatiom b,y January 31,lg90- Develop recommended m.intenance
and remedial rtraregiqr and begin lmplerneilation Dy July l, 1990.

Thrget Date: Begin program implefirenration by June 30, 199O.

8



NP-14. Cost-Sharing
Progrom
Page 74

Murinas und Recreationol
Iloating

MB-l. Shorellne Master
Irrogram Amendrnents for
Marinas
Page 75

l\{B-7. Studyof"No
Discharge" Artas
Page 78

SHELLFISII
PROTECTION
PROGRAM

SF-4. Recreational Shellftsh
Program
Page 87

SF-6. Funding Sources
Assessment
Page 88

MUNICIPALAND
INDUSTRIAL
DISCHARGES
PROGRAM

P-2. Standurds for
Classtfying Sedimenls
Ilaving Adverse Elfec"ts
l'age 95

Thrget Date: Complerc study by June 1989. Program in place by June 1990

Thrget Date: No target dates established.

trget Date: No target date established

The shellfish protection program receivcd most of the needed funding. The major
elements of the program will continue. But desired activities by agencies that have

not been heavily involved in the program are not funded. Funding for the Crnserva-
tion Corps to assist in rcstoration projecs is not provided.

'Ihrget Dates: Submit scope of work to PSWQA by October 1, 1987. Begin im-
pl€mentation of suruey and testing of reqeational areas by October 1, 198i'/. Adopt
regulationsbyRbruaryL, 1989. StartrestorationprojecsbyJuly1, 1989. Submit
enaluation of rules by January l,l9Dl,

'lhrget Date: Submit assessment to PSWQA by May l, 1989. lmplement strategy by
January 1, 1991.

The municipal and industrial discharges program has suffered significant delays
during the past two years because funding has been very limited, there have been
delap in hiring and training staff, and certain tasks have taker longer than es-

timated. Several of the language changes delay the target dates for products but pro-
vide for an interim product. Discharger permit fees are a significant new source of
revenue for this program and should increase in future years to fully recover most
costs of the permit program. Funding limitations will still exist. The significant
backlog of permits to be issued will not be eliminated. Inspections and the search
for unpermitted discharges will not reach desired levels.

Thrger Date: Final adoption of the initial standards shall be completed by June 30,
19q).
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P-3. Dilution Zone Criterio
Page 96

P-5. Procedures Manual and
Internal Tbchnical Assistance
for Permit Writers
Page 97

P-7. Effluent LImlts in
Permits -Particuhtes
Page 99

P-8. Monitoring
Requlrrments in Permits
Page 99

P.10. Explanatlon of Relaxed
and Increased Limits tn
Permits
Page 101

P-14. Inspections
lhge 103

Thrget Dater Final adoprion of water column dilution zone rules by June 30, 1990
Final adoplion of sediment impact/recovery zone criteria by June 30, 1990.

Thrget Dates: Complete interim procedures manual by June 30, 1988. Complete
linal procedures manual by December 31, 1988. Develop final chapters on chronic
biomonitoring and monitoring-based effluent limits by May 30, 1990. In the inter-
im, Ecolop shall use EPAs chronic biomonitoring guidance in NPDES permits. In-
idate biennial review and update of procedures maflual by June 30, 1991.

Esrablish internal technical assistance team by January 1, 1989.

C"omplete inspector's manual by December 31, 1989.

In issuing or reissuing NPDES permir, Ecolog/ shall obrain and review information
on particulate contamination in the applicant's eflluent and shall include specific
conditions on particulate contamination, appropriate to each case, sufficient to as-

sure that the ambient sediment standards will not be violated, subject to any
authorized sedimcnt impact or dilution zones. Such conditions may include source
control measures, bcst managcmcnt practices, numeric limis on toxicity of the par-
ficulate fraction of lhe eflluent, numeric limits on the concentration or mass of
specilic chemicals dischargal, or other conditions deemed appropriate by Ecolory.
However, permittees shall not be required to comply with conditions for which
there is no appropriate laboratory protocol, as determined by Ecologr. Any draft of
a major permit proposed without conditions on particulate contamination shall in-
cludc, in the accompanying fact sheet, a written explanation of reasons why such con-
ditions are not applicable to the specific discharger (see also element P-28,

Reporting Requircments).

Thrget Date: This element shall bccome effective December 31, 1990.

Drget Datcs: Include reopener language in all permits issued or reissued aftcr
March 31, 1987. Complete monitoring guidelines by December 31, 1988. Submit
rcport on "option B" byJune30, 1990. Include monitoring requirements in permits
issucd or rcissued a[ter December 31, 1988. Submit list of high priority permits and
schcdule for completing modifications by March 31, 1989. Review the monitoring
guidelines and update as necessary by June 30, 1991, and biennially thereafrcr.

Thrgct Dates: Bcgin notice and explanation process by March 31, 1987. Adopt final
rules by June 30, 1990.

Ecologr shall submit a report rc rhe Authority oD the number and type of inspec-
tions (including unannounced inspections) undertaken between July 1, 1988, and
Dcccmber 31, 1989. The report shall also describe a systcm for tracking inspccrion
information, including the number and typc of inspecrions (including unannounccd
inspections), inspection resuls,,the number and type of violations discovcred, ac-
tions initiated in response to violations, and occasions on which an authorized in-
spcctor was dcnicd acccss to a facility.
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P-15. Study of Independent
Verlflcation of
Self-Monitoring
Page 103

P.16. Use of Certilied Labs
for Self-Monitoring
Page 104

P-17. Duta Management
Page 104

P-18. Adopt Enforcement
Policies as Regulations;
Report on Enforcement
Ibge 105

P-20. Search for
Un permitted Discharges
Page 105

P.22, Additional Stalf for
Pretreatment Program
I'age 106

Ir24. Certify Industrial
'freatment l'lunt Operotors
I'age 107

P-25. Employee Educstion
Assistance
I'age 107

P.27. Technical Outregch to
Dischargers
I'age 108

thrget Date: Begin phasing in enhanced inspection schedule by September 30, 1987
Complete phase-in by Juty 1, 1992. Submit reporl on inspections by March 31,
190. Establish an inspections tracking system by June 30, 1991.

Tlrget Date: No target date e,stablished

'Ihrget Dates: Adopt regulations by July 31, 1990, Permittees to begin using cer-
tilicd labs by January 1, 1991.

fhrget Dates: Complete initial implcmentation of the WDIS system by March 31,
198i/. Load state and minor permit data and ensure that inspecrion results are
routinely entered by June 3Q 191.

thrget Date: Ecologr to adopt rules and submit an enforcement report by June 30r

1990.

'Ihrget Date: No urget date established.

Thrgct Datcs: Begin phasing in additional staff by January 1, 1988.

thrget date: No target date established.

Thrgct Dates: No target date established

trget Date: No target date established.
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P-28. Ecologr Reportlng
Requirements on Waste
Discharje Permits
Page 109

CONfAMINATED
SEDIMENTSAND
DREDGINGPROGRAM

S-8. Inrrstigations qnd
Cleanup of Contamlnated
Sediments
Page 1.21

S-9. Publlc InvolvemenU
Educatior/fechnlcal
Assistance
Page 12ii

STORMWATERAND
COMBINED SEWER
OVERFLOWS (CSOs)
I'ROGTIAM

SW-2. Stormwater Programs
for Urbanized Areas
Page 133

SW-3. Techntcal Manuals on
Stormwater and Erosion
Controls
l'age 135

SW-4. Rules, Guidelines, ond
Model Ordinances for SW-1
and SW-2
I'age 136

Thrget Date: No targer date €sublished.

The portions of the @ntaminated sediments program that deal with dredged
material disposal are proceedingwell and will continue. But the comprehensive pro-
gram of i<lenti$ing an<l dealing with locations with serlous sediment contamination
is dclayed because only minimal funding is ar;ailable. Thc production of educational
material is also dclayed.

thrget Datcs: Complete ranking sptem study by June 1, 190.

'lhrget Date: No target date established,

The stormwater program for urban areas is significantly delayed. Limited funding
has delayed the program, and Ecolory found that development of the program re-
quires more dme than was provided when the urrget dates were esublished. The re-
quircmcnt that Ecologr adopt formal rules for the urban stormwater ptognm has

also lengthened the schedule for the program. The highway runolf program is also
taking longer than ilpected to derclop.

'lhrgct Dates: By May 31, 1991, the six named cities and another four citieg or unin-
corporated areas begin dorcloping stormwater programs. By the year 20fi), all ur-
banizcd areas in the Puget Sound basin implement urban stormwater programs.
Ecolory shall audit each city or county program for substantial progress toward im-
plemenrarion of the elemenu lbted above within two ye3rs of irs initiation.

Thrget Dates: Complete the technical manuals by May 31, 1991

Thrgct Date: Ecologr to submlt thc oompletcd enaluation of itetrls for inclrsion in
rules anrl s'upplemcntal guidetine6 to the Authoriry for approral by February l,
1989. Ecolory completcs the rules, guidelines, and model ordinances by May 31,
199t.
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SW-5. Puget Sound tlighway
Rrrnoff (WDOT)
I'age 138

SW-7. Stormwater-Related
Research (on Wetlands and
Stormwater)
Page 139

SW-9. CSO Reduction Plans
by Cities (or Sewer Districts)
Page 140

II'ETLANDS PROTECTION
PROGRAM

!V-2. Identification of
Wetlands to be I'reserved
Page 146

1V-3. Wetlands Preservation
Page 147

W-4. State Rules for
Wetlands Itrotection
Page 148

W-5. Local Wetland Programs
Page 149

The guidelines shall include requirements for:
f. WDOT funding of construction and opcration and maintcnancc o[ local or
privatc stormwatcr systems rccciving highway runoff. Such funding shall bc in ac-

cor<lance with RCW 90,03.525. WDOT is encouraged to ncgotiatc is appropriate
share ofspecific local or private stormwater facilities receiving highway runoff, as al-

lowed for in RCW 90.03.525.

Thrget Date: The Department of Tlansportation shall adopt its highway runoff pro-
gram within six months of adoption by Ecolog/ of final guidelines. Ecology shall
complete the final guidelines by June 30, 1990.

Thrget Date: Ecology shall participate in the wetlands research project which mm-
menced on January l, 19$/.

trget Dates: Cities with CSOs were to submit CSO reduction plans to Ecolory for
approval by November l, 1987. Ecolory was to approve or disapprove the plans by
January 1, 1988. The controls are lo be implemented according to a compliance
schcdule negotiated between Ecologl and each jurisdiction. Ecolog will review and

approve or disapprove plans as they are submitted by local agencies.

The wetlands program goal of no net loss of wctland functions, values, and acreage

is graduaUy being implemented by state agencics. The wetlands Preservation pro-
gram has selcoed and acquired a number of wctlands, and $1.5 million will be avail-
able during the new biennium for presenation actions. State standards for local
wetlands programs are delayed because of legal and legislarive issues. The wetlands
education strateg/ and restoration programs are new efforts which have not been
funded.

Thrget Date: Fint draft of the working list of Puget Trough Report sites submitted
to the Authority by November 1, 1988. Final list submitlcd to the Authority by
Dccember l, 1990.

Thrget Datc: Initiate acquisition for most important sitcs on August l, 1988. Iden-
tify recommenrlcd preservation strategies and appropriate management entities for
sites on thc final tist by July 1, 1991. Develop site preservation and management
plans as funding and other mechanisms become available.

Thrgct Date: No target date established

Thrgct Date: No target date cstablished
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W-6. Program to Protect
Vletlands on State.Owned
Lands
Page 149

W-7. Wetlands Educstlon
Strategy
Page 151

W-8. Wetlands Restoration
Program
Page 151

SPILLPREVENTION
AND RESPONSE
PROGRAM

SP-l. Oil Spill Policy
Implementatlon
Page 156

SP.2. ContingencyPlon end
Spill Response
Page 157

SP-3. Spill Preventlon
Page 158

LABORATORY SUPPORT

L-3. Puget Sorrnd Protocols
Poge lGj

Thrget Date: No rarget date establhhed.

trget Dare: No target date csEblished.

Thrgot Date; Restoration projects will be undertaken as funding becomes available

In spite of very limited funding, Ecologl has been able to increase its spill rsponse
capability. In response to major spills whlch have occurred, a task force consisting
of British Columbia, Ilhshington, Alaska, and Oregon (the States/B.C. Oil Spill
Thsk Force) has been formcd. Changes for the spill program reflect the evohing
Eolory work program and a d€sire by the Aurhority to integfate plan aclivities into
the program of rhe States/B.C 'Ihsk Foroe whenever possible.

Tkaining: Careful artention shaU be paid to training which ensures that the contin-
gency plan is implemented corre,ctly. Emlogr shall ooperate with local gwern-
ments, fedcral agencies, and industry in staging spill response drills. Ibstdrill
debriefing and evaluation shall result in contingency plan modifications as needed.

'Ihrget Datcs: Ecolory 6hall complete a schedule of the work program to implement
the Oil Spill Alvisory Committee recommendations by February 1, 19E9. AII
Ecologr's tasks are to bs completed by dates established in the work program. An-
nual progress rcpors shall be submitted by Ecolory to the Authority. Spill responsc
drills by Ecolory, federal agencies, and industry shall occur on a regularly scheduled
basis per the recommendations of the States/B.C Oil Spill ?sk Force as adopred by
Ecologr.

Thrget Dates: Ecolory shall complete revisions to the existing state Contingency
Plan for Spills of Oil and Hazardous Sutxtances by July 1, 1989. Ecolog shall im-
plement the revised contingency plan in fiscal year 1989.

Tirrget Dates: The Authority shall complete the spill prevention investigation by
January 1, 1990. Prwention activities by Ecolog's spill response staff shall be ongo-
in&

The lilboratory ccrtification (accreditation) program is procccding, as is rlcvclop-
ment of a laboratory plan for Ecolory. Funding limirations are delaying orher parts
of rhe program.

'lhrget Dates: Authority staff makes iB initial re{ommendations to the Management
C;ommittee for adoption of prctocotr by June 30, 190. The Managemcnt C,ommit-
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L-4. Iicology Quality
Assurance/Quality Control
l'age 164

TIOUSEHOLD
HAZARDOUSWASTE
PROGRAM

LEGALAND
PERSONNEL SUPPORT
PROGRAM

PI-AN DEVELOPMENT
AND IMPLEMENTATION

I'DI-l. Long-Term Puget
Sound Institutional Structure
I'age 198

tee adopts prorools by Septembcr 30, 190. Authority staff completes design of thc
dcvclopment, rcview, and adoption proce.ss by June 30, 1990.

Tbrget Dates: Emlogr submis QA,/QC plan to the Authority by April 1, 1989. Ecol-
ogr completes QAPPs for programs requiring analytical servicss by January 1, 1990.
Emlogr prepares IQAPPs as needed and performs audits of data quality for the pur-
pose of identi$ing QA/QC deficiencies and corrective measures, and provides an-
nual reports to the Authority beginning July 1, 1990.

The household hazardous waste program is proceedingwith funtling provided by the
toxics accounts esublished by the state superfund law (the Model Toxics Control
Act).

No plan language changes are proposed.

This program seeks to ensure that state agencies implementing the plan have ade-
quate support by legal munsel and by the state personnel system and that local agcn-
cies have adequatc statf for enfor@ment of local programs. This is accomplished by
providing resources to lhe Atrcrney General and the Department of Penonnel to
allow them to continue their support to state agencies carrying out the Puget Soun<l

plan and by making funds available to local governments for enhanced enforcement.

No plan language changes are proposed.

As part of the plan <levelopment and implementation program, the Authority recom-
mended that the Governor appoint a committee to address the issue of how best to
achieve the goal ofassuring the restoration and preservation ofPuget Sound after
thc scheduled termination date of the Authority. The Governor's Advisory Group
on the Organization of the Puget Sound \I&ter Quality Authority was appointed in
Augusr 19E9 and is expected to make a recommendation prior to the 1990 legislative
se.ssion, In addition, the L€gislative Budget Committee has been requested to study
thc work of the Authority in lighr of the scheduled termination date.

trget Date: No target dare esEblishcd.
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CHRISTINE O. CRECOIRE

Director

STATT OF WASHINGTOI\I

DEPARTMENT OF ECOLOCY
Mail Stop PV-'tl c Olynpia, Washitgton 9I|5US711 . (206) 459"ffi

February 16, 1990

TO: Aesistant Directors
Progra[ ]lanagers
Regional Dlrecttig

LIFJ
David Peelerlluget Sound Coordination SectlonFRO!t

SUBJEeI: 1991 Puget Sound Water Quality Hanagement Plan

Attached is the Plrget Sound lfater Quality Authority's proposed schedule
for developoent of the 1991 PIan. Between non and March 30, 1990, you
and youa staff can expect to be contacted by Authority staff concerning
proposed langruage changea, new language and budget reguireuents for
inplenentatlon of the PIan progrrr^aa. reel free to dlscuss any and all
issues with then, but pleaee, either involve or inforo the Puget Sound
Coordinatton Sectionrs "pEogrtrantt coordinator of the direction of such
consultations. The progran coordinatoas are:

David Snith 438-7078
- ttunicipal and Industrial Dlscharges
- Contaninated Sedinents and Dredging
- Laboratory Support
- Stornnater Control and CSOs

- uonltoring
- unfinished agenda (Federal facilitles, Atnospheric

oeposition )

Kevin Anderson 438-7062
- Nonpoint Source
- Shellfish Protection
- Wetlands Protection
- Spill Prevention and Response
- Household Hazardgug Waste
- Edueatlon and Public Involvenent
- Unfinished Agenda (Hazardous Uaterials Spills,

Pesticides, Habitat, Flnancing)

In preparing the 1991 Plan, the Authority anticipates ninor changes to
the 1989 Plan with soae ner sections incorgrcrattng is6ue papsr recon-
mendatione, federal consistency reguireoents and financing options.
The Authorlty also assrroes, for the purposes of developlng the Plan,
that the legislature wlll extend the life of the Authority or the plan
in soue foru beyond their 1991 aunaet date.



a.

rebEuary 15, 1990
Page 2

tfte erpectatioa is that the 1991 PIan stlI hane a sir-year planning
horizo aad sbould tale lnto cmsideratim "iryIeuentation{ goals and
obJectives for reeently developed prograls, i.e., rhat nilestones do we
orpect to achieve durirgt tlre sir-year life of the Plan? For exanple,
we rigLt erpect to issue gruide].iDe8 for a lnrtlcular task and aprorre
_ nrrnber of local plans during the period.

Ihe Authority proposes to sc.bedlrle i-ryle-entatio of the 1991 PIan so
that total costs increasc at a rela@able rate. tte hrdget for the
first bia,nn{ru of the 1991 PIan vill be linited to the level of firnding
requested by tle f{n:r | $!!) pIaD for tbe current 890/91 biennlun.
over the ai:-year planniag horiz@, ttre total cost increase for PIan
irplercotatim will be csrstrained to the costs proposed ln the draft
1989 Plan. A copy of Ure proposed 1991 PIan furding liuits is attached
for your iaforration. Please note tDat t}tese lfuits include all agency
hrdgets as r.ell aa Easa througtr grrant urey. Draft 1989 Plan hrdget
infonaticr develolnd rith the assistancq of inplelentation staff is
available frol the Rrget Sorr d Coordiaatisr Seetion-

In rorking with Authority staff to develop the projected six-year
hdget for Plan inplenentation, consideration should be giverr to
resoulree needs both at headquartere and in the regiona for carrying out
Plan proqEa.la. 4ry7 slrecial hdget needs sucb as contracts, unusual
travel or orrcrtire requir€l€nts and/or eguipoent should also be
considered.

Itte 1991 Plan will also fulfill the requireoents of EPArs office of
lhrine ard Eatuarine Protection rhidr resulted frou the desigmation of
htget Sound oo am estuary of oational significance- lhe Natiorral
Estuary Progrra! requirenents are the coqrletion of a "couprettensive
conaenvat ion ard unagenent plan."

flp Authority's plan derrelopent tire frale is tight but I don't expect
that you or your staff rill spend aa inordiDate arount of tioe during
coosultatiors, etc. r do expect that our revies tiue for draft
docuneots rill be soeuhat hectic ae it has been in the past.

So in anticipatio of the upconiag developent of this plan, I thanJr
you for lrour cooperatl.qr ia rorkiag bottr vith luthorlty staff as they
rrite it and vith PSICS staff as they coordirrate our input and ensure a
corsistent agsrcy positim.

Bill Luria, PSllQA
PSCS Staff
rfQP Supervisors and Unit Supervisors
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Chair

November, 1988

To the
State:

STATE OF WASHINCTOhI

PUCET SOUND WATER QUALITY AUTHORITY
2t7 Pine Stret. irite 1lm . kattle, Washington 98'101 (26) 464-7t20a

Governor, the Legislature, and Citizens of Washington

ft glvee us great pleasure to present to you the 1989 Puget Sound
Water Quality Management Pfan. This plan builde on and improves
the firEt plan, transmitted to you in January 198?. Thanks to
your actlons and support, much progresa haE been achieved since
that tine. Implementing this new pl.an will take us even cfoser
to the goal of a clean Puget Sound.

We represent diveree perspectlves on the difficult issues
invofved in protecting the Sound. Our unanimous support of this
plan ie an inportant indlcatlon of the hard work, compronises,
and splrit of cooperation embodied in it. we are partlcularly
appreciative of the outstanding work of local governtnents, state
agencies, trlbes, federal agencles and innumerable cltlzens, both
ln taking the action6 cafled for ln 1987 and in helping us to
evafuate and inprove the plan.

Despite trenendous progress, much rernains to be done. In
adopting thls plan, we went through a very difflcult process to
pare down and postpone important actions so that we coul.d present
a realistic budget request for the comlng biennium. In doing so.
we recognlze that the protection of Puget Sound cannot be aesured
untll the effort is augmented in the future. But we are proud of
this plan, and we believe that the next two yeara will bring tnore
guccesses on whlch to build.
l{e ask your
Sound will

full support in achleving this plan
remain a reeource of unparalleled

so that Puget
rlchness and

dive ity.

Katherine Fletcher
Chalr
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STATE AND T'EDERAL AUTHORITY FOR TSIS PL\N

RCW 90.70.055 requires the Authority to'prepare and adopt a comprehensive
Puget Sound water quality management plan, as deflned in RCW 90.70.060."
The 19Bi'/ Puget Sound lilhter Quality lv{aragement Plan was adopted in
December 1986 pursuant to this requirement. RCW 90.70.055(3) requires
thar the plan be reviewed and revised every tso years. The development of the
draft 1989 plan was undertaten in ompliance with this section. The
Authority \vill prepare a 1991 plan following r€view of the implementation of
the 1989 plan.

In March 1988 the Adminisfiator of the Environmental Protection Agency for-
mally designated Puget Sound as an estuary of national significance undor Sec-
tion 320 of the Clean Wrter Act, as amen<led by P.L 100-4 (the Water Quality
Act of 19S/). In so doing Puget Sound has beoome pan of a natioowide
program to develop management plans for the protection of the nation's es-

tuarie.s. The Puget Sound \{hter Quality Anthority, together with EPA Region
10 and the rtr/ashington Department of Ecolory, co-mAnage the Puget Sound
Estuary hogram. Section 320 requires the developme of a 'rcomprehensive
consenration and management plani (ccx{P) for each designated estuary.
The designation of Puget Sound recognized the 1987 Puget Sound rlvbter

Quality Management Plan as a partial CCMP. The adopted 1989 plan will con-
stitute an additional increment to the CCMP. Likewise, the 1991 plan will also
be an increment to the CCMP and must meet all the requiremetrts of a CCMP
required under the Clean \\later AcL
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Preface

Tlrc lagislatue frnds tlwt Puga Saad and related inland mmhe watmvays of
Washington state represent a unique and unpoalleled resouvce, A rich and varied
range of marine ogani,sms, cornynshg an intodependcnt, setuitive communal
eosysum reside in these slulured watcn. Residents of this region enjoy a way of
life cent*d aroutd the waws of Puget Souttd, feaaddg accessible recreational
opporanitics, world-class put facilities and water tansportation systems, harvest
of marinc food resanrces, sloreline-oiented life styles, water4ependent indtrtrie s,

tanisn\ ineplaceabh aesthetics atd otlur acrtvilics, all of whieh a some degree

depend upon a cban and hcaltlry marhe resource.

The legislaure furthq ftds that thc consequences of careless husbanding of this
resouce have been drwnatically illustated in hland wateruays associated with
oldo and morc *ensively devclaped ueas of tle nation Recent rqtorts concem-
ing degradation of waur qualiE within this region's urban embayments raise
alatming possibilities of similo despoliation of Puget Sannd and other state
wateruoys. These u,ompks emphasin tlut the costs of restorution of aquatic
resounccs, wherc such restoration is potsibh, grcatly qceed the cosu ofrespon-
siblep*eruation

The lcgislaure declarcs hat thc utilization of the Puga Sound resowre canies a
cttstdial obligabn ofpraa ving it The peoplc of ilu smu luve the uaque op-
ponuaiE n preserue tlc gifi of naan, an undosmnding of tlu renlx of hatten-
tive stctvodship, thc tectubal loawlcdge needed for control of dcgradatioa and
the oblQatiott o undcrtalce sttch contol

Tlu legislaure fuaho fittds that the laryc rumba of gacmncnul cntities that
nott afect the wato quality of Png* Soutrd luve divene intaasts and limited
jurisdittiors which cannot adcqtatcty address tlw amuWve, wide-ranging im-
pacts which contibuu to the dcgradation of Puget Sound" It is thaefore the
policy of thc state of Washington to oeate a shgle entily with adequate resources
a develop a comprelunsivc plat for watt Etality Wtection in Puget Sound to be
implemented by ubtittg sute and local gwonmenu.

--€xeerpt ftom the l9S5legislation creating the Puget Sound $r&ter Quality
Authority (RCW 90.70.m1)

x l



Summary

This docurnent is the 1989 Puget Sound Water Quality Management Plan.
The 1989 plan builds on the progress made in carrying out the 1987 Puget
Sound plan. This plan includes new initiatives in the areas of research,
monitoring, and education, and continues and updates each of the programs in
the 1987 plan. In addition, this plan includes a discussion of issues that muld
not be addressed in the 198'7 plan. The,se issues, called the "unfinished agen-
da,' represent a range of problems affecting Puget Sound's water quality, the
mmt important of which should be addressed in the 1991 Puget Sound plan,
the final plan required by both state and federal statutes.

This plan is organized into five chapterc. Chapter 1 provides an introduction
to the plan. Chapter 2 is a summary of findings about the Sound, its popula-
tion and resources from The State of the Sound 198E Repor. The expanded
and updated action plan is contained in Chapter 3. Chapter 4 discusses the
role of the Authority in preparing and overseeing the implementation of the
plan, as well as a discussion of the implications of the Authority's scheduled
'sunset" in 1D1. Chapter 5 discusses the unfinished agenda. A glossary, a lisr
of acronyms, a summary of regulations for Local Planning and Management of
Nonpoint Source Pollution (Chapter 40-12 WAC), and a copy of RCW 90.70,
the statute establishing the Authority, are provided at the end of the document.

The Authority based the 1987 plan on a number of key findings about Puget
Sound's water quality. Programs were developed to address major concerns,
such as pollution from point and nonpoint sources, loss ofwetlands, and
shellfish protection. While much progress has been made in implementing
these programs, the Sound's problems are long term and the solutions will
necesarily be long term as well. An updated list ofkey findings is included
here as a reminder of the problems in Puget Sound that require continued at-
tention.

Key findings upon which the plan is based include:

Most pollution is not'flushed' from rhe Puget Sound qDtem. Water and
pollutants are recirculated within Puget Sound, and some inlets and ba),s
experience only limited tidal exchange.

Bet*,een 1987 and the year 2000, population in the Puget Sound region is
enpected to grow by 20 percent, from almost 3 million to 3.6 million. The

:f
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four central Puget Sound aouaties (King, Pierce, Snohomish, and Kisap)
are enpected to add 1.5 million more people betw€en I9EiI and1fiZO.

Land use forecasts suggest an increase of62 perent for urban use and 73
perc€trt for rural non-farm use by the year 20fi). Most of this intensively
used land is proj€cted to be in the central Puget Sound region.

Toxic contaminants bind to particles and settle out itr the s€diments. Con-
c€ntrations of toxicanB in sediments in the Sound's urban bays are
elevated 100 tim€s or more over the levels i[ the cleanest rural bays.

High concentrations of toxic contaminants in sediments have been as-

sociated with adverse biological effecs in fish in urban bap, including fin
ermion, liver tumors, and reproductive failures.

While substantial progress has been made toward limiting oonventional
pouutalts ia discharges, the discharge oftoxic pollutants has not been ef-
fectively contro[ed.

Increased bacterial coltamination from nonpoint souroes has @ntdbuted
to t[e closure of five additional commercial shellfish beds sincc December
1986. Sourc€s itrctude ftiled septic syarcms, animal wastes, and con-
taminated stormwater. Nonpoint source pollution is likely to increase as

the Sound's rural araas oontitrue to dorelop.

'1. Over half of the Sound's original wetlands have been lost. An increasing
regulatory emphasis on wetland protection is slowitrg the net loss ofwet-
land habitats and values. However, it has been consenratively estimated
that 53() acre$ ofunprotected freshwaterwetlands are being degraded or
destroyed statewide each year.

Despite the problems cite4 there are significant suaoess stories where water
quality has been improved around the Sound. Industrial and municipal pollu-
lion controls have had dramarically positive results, and the banning ofa few
toxic chemicals and r€strictions otr some otherc have begun to be reflected in
the lower rates ar which they are aGumulating in the bottom s€dimens of the
Soun<!. lndivirtual an<l local effons hsve also begun to reduoe sour@s of non-
point pollution in some areas.

There has been considerable progress since the first plan for the Sound x,ari

adopted. All of the programs call€d for in the 1987 plan have begun, and
serreral milestones have been reached. This 1989 plan updates and refines ex-
isting plan programs to reflect the eirperience to date in implementing them.
The plan also proposes three initiatives called for in the 1987 plan: a com-
prehensive, coordinated ambient monitoring program; a draft long-range
stratery for education and public involvement related to Puget Sound; and a
program to suppon researclr and coordinate the setti[g of research priorities.

The ptan includes a budget for its implementation, B€cause of concern about
limircd funding resouroes, the Authority sipificantly scaled down the plan's ac-
tivities for the n€,xt biendum ftom the levels which woukl allw full implemen-
radon The budget for the nqrt biennium is about two-lhirds of what urculd be
needed for the full plan. This scal€d-docm budget was achieved by reducing
and delaying activities in nearly all plan programs.
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NEWINIIIATIVES

Monitoring

The purpose of this plan is to restore and protect biological health and diver-
sity of Puget Sound. The strategt for achieving this purpose is to protect and
enhance threp resouroes: the Sound's water and sediment quality; its fish and
shellfish; and its wetlands.

Each of the programs in the plan is prefaced by a problem definition and a
goal for the program. CoEt estimates and target dates are also given for each
program element.

Key featur€s of the plan include:

The plan establishes the Puget Sound Ambient Monitoring Program
(PSAMP). The PSAMP will assess conditions over time of the water, sedi-
ments, fish, shellfhh, birds, marine mammals, and habitat and will collea
other information such as weather and population growth.

The PSAMP was develop€d by the Monitoring Management @mmittee
(MMC), esublished by the Authority in the 1987 Puget Sound plan. The
MMC consists of water quality professionals represenring federal, state and
local agencies, tribes, Canadian agencies, industry, the scientific community,
and the public,

The monitoring program in this plan adopts the monitoring design developed
by the Moniroring Management Crmmittee, sets up a management structure
for the PSAMP, develops a citizens' monitoring program, and arranges for data
management, quality assurance, and monitoring repofls.

The PSAMP wilt be implemented by several state agenci€s with help from
federal agencies, local governments, and tribes. The management structure
consists of the Monitoring Management Crmmittee and a steering committee,
with staffhoused at the Authority. The monitoring program staff will develop
and maintain a oentral database of PSAIT,IP data and prepare a comprehensive
annual monitoring report based on reports prepared by the agencies im-
plementing the monitoring program. An intlependent evaluation will be con-
ducted every few years to eruiure that PSAMP remains a necessary, useful, and
cost-ef lective program.

The Authorig is also developing a citizens'monitoring program to collect
data to supplement PSAMP and act as an educarional and public involvement
tool. Citizens will monitor neanhore habitat or collect water or clam samples
The Public Involvement and Education Fund (PIE-FUnd) is supporting an ini-
dal cifizens' monitoring program,

The plan establishes a research progam to coordinate the setting of research
priorities, the sponsorship of research, and dissemination of research findings
related to Puget Sound.

The 1987 plan established the Crmmittee on Re$earch in Puget Sound. The
Committee was asked to make rerommendations to rhe Authority on gei,eral

key issues important to Puget Sound research, including: research priorities,
institutional needs, data management, research reserves, and the publication
and dissemination of research results. The Committee was mmposed of repre-

xr/ii
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Educotion and Public
Involvement

ONGOING
PROGRAMS

Nonpoint Source
Pollution

sentatives of academic institutioos, state and federal agencies, the business
community, agrigulturg tribes, environmental groups, and private research or-
ganizations. Tte Committee's repon prorrides the basis for this plan program.

The Authority will coordinate a Puget Sound r€search program with serreral

components: funding high-priority research projects, translating and dissemi-
nating results to agency managers and rhe publig setting research prioriries,
and establishing a permanent r€s€iarch program. Re.search priorities will be
set through a public process inrrolving the research committee, scientists, agen-
cy managers, end others. This list will be updated biennially. The plan in-
cludes the first adopted priority list of research priorities.

The Authority will coordinate with the Puget Sound Ambient Monitoring
Program in managing information an<l futentiffing research needs. Legislation
to establish a Puget Sound research foundation will be drafted and considered
by the Authority o\rer the ncrt one to two yeaN in conjunction with other lorg-
Ierm institutional issues related to the Sound.

This program incorporates a long-range stratery to make Puget Sound educa-
tion and public involrrement more effective. The stratesr was developed by rhe
Education and Public Involvement Advisory Group. The Authority estab-
lished the advisory group follondng the adoption of the 1987 plan. The 12-
member group includes educators, media experts, and representatives of
environmental and public interest group, industry, business, agriculture,
tribes, state and federal agencies, and local govertrments.

The education program includes support for local education and public invol-
vement efforts through field agents located around Puget Sound. Interagency
resourcc teams will be developed to provide information to public or private
sector groups on sp€citic water quality issues and to provide technical assis-

tance and uaining on resource issues related to protec-ting Puget Sound.

Sate agencies will coordinate their programs to design comprehensive mes-
sages for particular audiences on how to redue water pollution resulting from
their activities. The Authority will also initiate public awareness canpaigns
that focus on tangible results retated to cleaning up rhe Sound, such as reopen-
ing shcllfsh beds or rcducing plastic debris.

The Public Involvement and Frlucation tfund (PIE-Fimd) is included as an on-
going program. Ttaining will be provided for teachers in environmental educa-
don and for srate and locsl agency staff in public involvement skills.

A steering committee will be established to develop long-range options for
funding education and public involvement and to oversee the PIE-Fbnd.

The Authority propo0€s to continue the existing programs in the 1987 plan
with only minor modifications and improvements. Changes have been made
to clari$ program elements, to re0ect the experience gained in implementa-
tion" and to make the programs more effective.

'Nonpoint' po[ution sourq are numerous and dispersed, including alt the
forms of oontamination that enter lhe water in surface runoff and from boats.
Individually, sources may be insignificant, but taken together, they can have a
substantial effect on water quality.
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Shellfish Protection

Municipal and
Industrial Discharges

Contaminated
Sediments and
Dredging

The 1987 plan called for the development of local wateNhed management
programs in Puget Sound counties. llryelve "early action'priority watersheds
were selected in 1987, and mmmittees are in the process of preparing non-
point pollution 8ction plans for those watersheG. Local committees are also
ranting all wateNheds within eacb ooutrty to detennine priorities for future ac-
tion plans. Regulations adopted by the Authority following the 1987 plan
provide guidelines for local watershed management.

The ronpoint sourc€s to be addressed in priority watersheds include on-site
septic sptems, farm practices, and stormwater, as well as other sources. The
priority watershed approach will be complemented by prevention efforts, in-
cluding education and an e,xamination of how local ordinances and programs
affect water quality.

Local efforts aro being augmented by several state govemment programs. A
boaters task force is Bckling pollution problems from boats through an educa-
tion program and proposals for additional pumpout facilities. The nonpoint
pmgram also includes several initiatives that deal with on-site septic systems,

including a legislative proposal addressing rhe need for owner education and
on-sit€ system inspection and maintenance.

In addition to an emphasis on shellfish protection in the Nonpoint Source Po[-
lution Progam, the 1987 plan included an aggressive program that focuses on
better protection of both recreational and commercial shellfishing. The
stratery includes public education and involvement, periodic testing for both
toxicanB aDd bactssh ia sfugllfish, and restoration projects,

Point souroes of pollution include industries and municipat sewage treatment
plans. The 1987 plan called for a substantial strengthening of the state
Department of Ecologl's regulation of point sources, including controlling
toxicants and particulat€s through discharge permits, increasing the frequency
ofdischarge inspections (including unannounced inspections), aggre*sively
pursuing unpermitted discharges, requiring more complete discharge monitor-
ing using certified laboratories to analyze samples, and implementing pretreat-
ment re4uirements. Ecolory ras also directed to derlelop and adopt standards
for sediment contamination, and to use the standards in implementing various
water quality and dredging programs. An orpansion of the existing efforts to
clean up urban ba],s complements the improvements in the point source
regulatory program. Incr€ased discharge permit fees, a 19E7 plan proposal
that was approved by the state legislature in October 1987, will fund a sig-
nificant portion of rhe improvements in the program, although additional
general fund is also tre€ded to support this program.

Tlro new elements are added: element P-27 creat€s a new function in Ecologr
to provide technical outreach to dischargers; element P-28 requires a report on
how well waste discharge permits issued after the effective date of the plan
have met the requirements of this program.

Tbxic contaminants accumulate in sediments in the Puget Sound basin, causing
harm to bottomdwelling organisms atrd threatening the r€st of the food web,
Dred$ng to maintain navigation channels spreads and relocates these sedi-
ments. Tb reduce sediment oontamination, several programs in the 1987 plan
called for discharges of toxic contaminants to be reduc€d-
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Stormwater and
Combined Sewer
Overflorrs

Wetlands Protection

The 1987 plan inclu<le<l goals for sediment quality ard for dredging and dis-
posal programs. The plan also required development of standarG for dre<lged

marerial disposal, a feasibility study of multi-user disposal sites for contami-
nated sediments, and an expansion of targeted efforts in urban bap to find and
respond to high levels of sediment contamination. TIe plan laid out close
mordination between the Authority and the Puget Sound Dredged Disposal
Anab6is (PSDDA), coordinated by the U.S. Army Corps of Engineers, En-
vironmental Protection Agency, and the state Departments of Natural Resour-
ces and Eoologr.

Progress in this program has been hampered by severe underfunding in the cur-
rent biennium, especially of element S-8i Investigations of Contaminated Sedi-
ment Sites, A new element, S-9, calls for enhanced public education and
involvement about contaminated sediments issue.s.

Stormwater runoff is a pervasive pollution problem. As urbanization of the
Puget Sound basin continues, the problem is likely to increase. The 1987 plan
required stormwater control programs in all the cities and other urbanized
areas in rhe Puget Sound basin, phased in betrf,e€n now and the year 2000.
Source controls and best managemetrt practices are emphasized rather than
end-of-pipe treatment.

In addition to the urban stormcmter programs, the 1987 plan required all juris-
dictions to control quantity and quality of stormwater from new development
and to ensure that existing sronnwater oontrol syEtems are aalequately main-
hined and operated. Stormwater oonsiderations are also integrated with the
nonpoint program, where stormwater is one of the pollution sources ad-
dressed in priority watersheds. The Department of Ecologr will provide tech-
nical essistance, including manuals and model ordinanc€s. The plan
incorporates Ecolog/s current program of guidelines and other efforts to ad-
dress combhed sewer overfloum.

Extensive revisions have been made in the organization and wording of ele-
ments SW-l through SW-5 to provide improved clarity anal simplicity. These
changes are not intended to change the basic thrust ofthe program.

Tb help reduce the loss ofwetlands in the Puget Sound basin, the 1987 plan
called for protection ofsignificant wetlands through preservation, enhanced
regulations, and a program for wetlands on state-owned lands. The preserva-
tion progtam uses a s5stematic approach to identi$ wetlands to b€ preserved
through acquisition and other mechanisms and is d€signed to complement
similar efforts of private organizations. Enhanoement of local regulatory
programs will be guided by regulations adopted ry fte Depanment of Emlogr.
The Department of Natural R€sources is required to presewe and protect wet-
lands on the aquatic lands and uplands it manages, and other state agencies
have similar requirements.

A wetlands restoration element is added to augment the pres€rration effort,
and significantly increased funding is proposed for presenation. Another nery

element qstablishes a long-range wellands education strategr to support suc-
cessful implemetrtafion of wetland program elements,
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Spill Prevention and
Response

Laboratory Support

Eousehold Hazardous
Waste

kgal and Personnel
Support

PI"AN
DEYELOPMENT
ANI)
IMPLEMENIATION

THE IJNIII\IISEED
AGENDA

The 1987 plan required a policy analpis and revision of spill oontingency
plans. The 1989 plan includes creation of a spill preraention and response com-
mittee and an examination of techniques to prevent spills of oil and other haz-
ardous substances.

The 19ff/ plan required the Department of E@log to design a laboratory cer-
tification program and to produce a plan to ensure adequate laboratory
capacity for state environmental programs. New elements have be€n added
that establish a process for derretoping, adopting and updaring the Puget
Sound Estuary Program protocols, and that require Ecologr to prepare a
quality assurance/quality control plan for the department's programs and
proj€cts.

The 1987 plan called for phased implementation ofrecent legislation that re-
quires local household hazardous waste plans, including accelerated
implementation of programs in a few counties. In addition, education is re-
quired, focusing on local plans and on less-toxic alternatives for household
products.

The 1987 plan addressed the need for adequate staffand legal support at both
the state and local levels in order to carryout the Puget Sound plan At the
local level, the plan calls for financial assistance to local governmenb for en-
forcement of lann protecting wetlands and controlling nonpoint pollurion
souroes.

The Puget Sound \[!rter Quality Authority was given responsibility by the legis-
lature to derrelop and oversee the implementation of the Puget Sound \f,Ater
Quality Management Plen. This responsibility inclu<les writing and updating
the plan, reviewing the actions of implementing agencies, coordinating inter-
agency activiti€s, preparing the biennial Stale of the Sound Report, and involv-
ing the public in the planning proc€ss. The Authority also co-manages the
Puget Souncl Estuary Program with the Department of Ecolory and the En-
vironmental Protection Agency.

The Authority is scheduled to go out of existence on June 30, 1991, and the
Puget Sound Estuary Program is also to have completed its work by that time.
Thus no entity will odst with responsibility for long-term planning and over-
sight. Tb assure the long-term protection of Puget Sound, there is a need to
consider whether the functions performed by the Aurhority should continue
and in what form.

The plan calls for the goveroor 1() appoint a committee to make recommenda-
tions about the appropriate institutional mechanisms. Options could include
assigning the Authority's tasks to existing state agencies, asking the federal
government to oontinue th€ Puget sound Estuary Program, creating a new en-
tity or entities, or continuing the Authority in its current form or a different
form for some period of time.

When the Authority was developing the first water quality plan, the public sug-
gested $at a number of issues related to the Sound and its resouroes be ad-
dressed. Due to budget and time consuaints, the Authority could not deal
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with many of the.se issues in either the 1987 or the 1989 plan In the 1989 draft
plan the Authority included a list of these 'untinished agenda' issues that
muld potentially be addressed in the 1991 plan and asked for Public comment.
Public response was excellent. Over 200 people provided comments on the un-
finished agenda, and over 300 people participated in ranking the issues.

The issues included in the unfinished agenda are:

:1. Aquaculture

C-ontamination of the sea-surface microlayer

Effects of air pollution on water quality

Federal facilities

Fish and wildlife habitat

Freshwater use and ar/ailability

Groundwater @ntamination

llazardous materials spill pr€vention and response

Human health dsks

Nutrient effects

Pesticides

Plastic debris in marine waters

Transboundary pollution

Treatment of domestic wastes

In response to public comment, the Authority made the follo$,ing derisions on
how to address each of the unfinished agenda issues. The Authority will
analyze the technical and regulatory issues related to fish and wildlife habitat
and pesticides and may prepare issue papers on these two topics. Authority
staff will also coordinate a technical study of the effects of air pollution on
water quality. Ongoing work on federal facilities and human health risks will
be continued, and a study is planned on means to prevent spills of hazardous
materials. The Authority will request that the U.S. Geologic Survey carry out
a special study on the effects of contaminated groundwater on Puget Sound
and will request that the International Joint Commission pay special attention
to transboundary water quality concerns.

Other Authority actions include general rwiew and comment on major ac-
tivities related to aquaculture, freshwater use and availability, groundwater
contamination, plastic debris in marine waters, and ueatment of domestic was-

tes. @ntamination of the sea-surface microlayer and nutrient effects issues
will be referred to the Committee on Resesrch in Puget Sound.

Authority action on other issu€s raised during the public rerriew process will in-
clude special consideration of island issues and inclusion of an island ecologr
section in the I99O State of the Sound Report; review and mmment on major is-
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COSTSAND
FINANCING

sues related to public access to beaches and sole source aquifers; and referral
of the issue of seal bacteria contamination to the Department of Wildlife.

The plan includes cost €stimates for each of the progranrs. It also discusses
potential revenue souroes to fund the plan, including the @ntennial clean
Water Fund (cigarette tax), discharge permit fees, the state general fund, the
state toxics fund, local funding, and federal funding.

The proiected public sector cost ro implement the first two yean of the 1987

planwas $36.6 million. This initial biennial budget reflected phase-in
schedules for each of the plan's programs to allow for orderly implementation
However, phasing the programs also meant that budgets for the suoceeding
biennium would have to be higher than the initial costs. Of the $36.6 million
total for the tirst biennium, $15.1 million was requested from the state legisla-
ture. The remainder reflected primarily local coss (to be assisted by the Cen-
tennial Clean tihter Fund). The legislature appropriated $11.9 million which
was llter augmented by about $1.8 million in expected discharge pemit fee
revenues. This Ieft a shortfall of about $1.4 million in state funG, which
resulted in the delay of several important plan programs. The worst effects
were felt in the programs for municipal and industrial discharges and con-
taminated sediments.

The budget for the draft 1989 plan for the FY 1990-91 biennium was intended
to restore full funding to the plan's existing programs, It also included funding
for essential new programs which were called for in the 19&7 plan and
developed over the past two years-research, monitoring and education. The
budget in the draft plan catled for expenditures in the next biennium (fiscat
years 1990-191) of $88.2 million.

In an effort to propose a realistic budget for the FY 1990'91 biennium, the
Authority cut back the draft plan to about two-thirals of rhe funding needed for
full implementation. This was accomplished by delaying and scaling back ac-
tivities in nearly every program. The projected public sector cost for rhe nexr
biennium is now $54 million. The table on the next page shows the projected
plan costs for tiscal years 199G91 and lists the anticipated sources of funding
for both the draft 1989 plan and the final, scaled-down plan.

Remgnizing that stable, long-term funding is crucial for success in protecting
the Sound, the plan calls for a study of funding options to support the long-
term implementation of the Puget Sound plaL The study will be conducted in
consultatiotr with cities, counties, trib€s, the legislature and governor, citizens'
and business associations, and state agencies. The study will identiry new and
existing potential sources of funding and may result in proposals for legislative
or regulatory changes so that potential funding sourcelr may be more easily
used.

The estimated msts shoryn do not include possible Environmental Protection
Agency funding from the Puget Sound Estuary Program that may be available
for plan implementation itr the FY 190-91 biennium. EPA Region 10 has
received approximately $1.2 to 1.6 miltion per year for the Puget Sound Es-
tuary Program for several yeaN, and this funding is expected to continue at
similar or decreased levels until 191. This money has been used to fund tech-
nical studies and some plan implementation activities.
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ESTI^ ATED COSTS FOR FY 90/91 BIENNIUM: DRAFT AND FINAL 1989 PLANS

Droft Plon
FY 90/91

I989 PLAN COSTS

Continuotion of 1987 Plon Progroms 66,200,8.l3
3,408.515

Finol Plon
FY 90/91

41,23't,889
2,888,822

A,621,,7O1
1,796,814
3,359,056

130,376

Authority ActiYhies
New Progroms:

Monitoring
Reseorch
Educotion ond Public
Other (CF ond PDI)

lnvolvemenl

7,1 9 t ,980
4,602,175
6,713,405

130,126

TOTAL

POTFNTIAL FUNDING SOURCFS
Stote Copitol Account
Federol Funding
Toxics Accounl
Centenniol Cleon Woter Fund (CCWF)
Stote Generol Fund
Stote Fee Progroms
Locol Sources
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Funding Notes
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Generol Fund

Fees

Locol

s88,247,O14

5,l g0,o0o

406,156
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40,735,135
6,000,966

18,408,965

$54,028,658

s,710,000
449,940
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Chapter L.
Introduction

Puget Sound is recognized worldwide as an extraordinary natural resource.
The region's thr€e million residents enjoy boating, beachcombing and other
activities on the Sound's waters and beaches. Its d€ep saterways support inter-
national commerce, abundant commercial and recreational fisheries, and
varied wildlife habitats.

The Environmental Protection Agency recently designated Puget Sound an "es-
tuary of national sigrificance" under the federal \ Ater Quality Act of 198i/.

The federal government's action recognizes not only the rxalue of Puget Sound,
but also the need to protect and improve the Sound's water quality and resour-
ces.

ln the patlern of other Americatr waterwa)6, the Sound is showing early
symptoms of ina<tequate management. A steadily increasing population in the
region has le<l to urbanization and industrialization of many nearshore areas,
As a re,sult, the Sound's urban bays show evidence of contamination from toxic
chemicals: sedimens forming loxic "hot spots,' liver tumors in bottomfish,
and contaminatioD of the sea-surface microlayer. The rural areas of the Soutrd
have also seen increased de\relopment. One of the effects has been bacterial
pollution, which has forced closure of many imponant shellfish harv€st areas.
Shoreline development has also eliminated more than half of the Sound's
natural wetlands.

We hope that we are responding in time to protect and restore Puget Sound.
We have faced and overcome similar problems before, when municipal waste
was fouling Lake \Ivhshington and when pulp mill effluent was damaging some
of our baya. Moreover, we do not face the same magnitude of difnculties con-
fronting older, more dweloped regions in this country--+uch as the
Chesapeake Bay, Boston Harbor, or Narragansett Bay-yet we can draw on
these for valuable lessons. We can rerognize that it is far easier and less expen-
sive to prevent degradation than it is to correct it (when correction or restora-
tion is even possible). We can also see the price to be paid when these
problems are ignored,

At the same timg Puget Sound's problems are sobering The region is ex-
pected to add 600,000 more people by the year ZnO, increasing dwelopment
pressures and waste disposal problems. This grorrth means that success in

I
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protecting the Sound will depend on long-term, expensive, and dedicated ef-
fort.

In recogrition of the need to protect the Sound, the 1985 rr\hshington State
Legislature passed ESSB 3828 (Chapter 90.70 RCW), re,structuring the Puget
Sound \lhter Quality Authority (PSWQA) and ctrargitrg it with developing a
comprehensive management plan for Puget Sound and its related waterwa]6.

In e3tablishing the Authority, the legislature found:

"that Puget Sound and related inland marine waterwap of Washington state
represent a unique and unparalleled resource...

nthat the mnsequences of careless husbanding of this resource have been
dramatically illustrated in inland watenrap associated with older and more ex-
tensively developed areas of the nation..,

'that the costs of restoration of aquatic resources, where such restoration is
possible, greatly exceed the costs of rasponsible preservation...

"that utilization of the Puget Sound resource carries a custodial obligation for
preserving it..tl

and

"that the large number of governmental entities that now affect the water
quality of Puget Sound have diverse interests and limited jurisdictions which
cannot adequately address the cumulative, wide-ranging impacts which con-
tribute to the degradation ofPuget Sound.n

The Puget Sound !\Ater Quality Authority consists of seven members ap-
pointed by Governor Booth Gardner. In addition, the Director of the Depart-
ment of Ecologr and the Commissioner of Public Lands serve as ex-officio
members. The Authority holds official monthly me€tings, as well as many
other informal and formal meetings, in different locations around the Sound,
listening to citizens and local government and tribal officials.

The principal responsibility of the Aurhority is to develop, adopt, and oversee
the implementation of the Puget Sound Water Quality Management Plan.
The Authority adopted the 1987 plan in December 1986. Recognizing the
magnitude ofthe problems confronting the Sound, the legislature charged the
Authority to engage in a continuing planning process through 1991. The
Authority is to rorise the plan ex/ery two ye8rs, evaluating progress toward pre-
vious goals and addressing additional concerns. The 1989 Puget Sound V*ater

Quality Management Plan is the tirst plan revision. The Authority is to
develop one more revision before it goes out of existence in June 1991.

The planning area defined by the legislature includes Puget Sound south of Ad-
miralty lnlet (including Hood Canal ancl Saratoga Pasage); the waters north
to the Canadian border, including portions of the Strait of Georgia; the Strait
ofJuan de Fuca south of the Canadian border; and all the land draining into
these waters. There are 12 ounties in the planning area. The terms 'Puget
Sound," 'Puget Sound basin,' 'Puget Sound region,' and "the Sound' are used
interchangeably in this document to refer to the planning area (see Figure 1-
1).

The legislation requires state agencies and local governments to evaluate and
incorporate applicable provisions of the plan into their policies and activities
1
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THEPLANNING
PROCESS FOR IHE
1987PIj,N

UPDATEON
IMPLEMENTATION
O['THE 1987 PI.AN

The Arthority is to propose funding mechanisms, propose new legislation as
needed, and oversee the implementarion of the plan.

The Authority developed the first Puget Sound plan in 1985 and 1.986. An ad-
visory committee and a scientific review planel assisted the authority in
developing the plan, The members of these advisory groups represented a
range of enpertise and a variety of interests. The Authority held public meet-
ings and hearings througbout the planning prooess to hear from people
around the Sound. Many informal meetingg were also held with interested
groups and individuals.

In 1985 the Authoriqfs initial planning task was to establish rhe smpe of the
Iirst plan. This was accomplished through public meetings, review of previous
studies, consultation \r,ith the advisory committee, and review of the mandates
of the Allthorit/s authorizing legislation. Major issue areas selected for the
first plan were point and nonpoint sources of pollution, contaminated sedi-
ments and dredging, and wetlands,

During 1986 the Authority developed nine issue papers on major water quality
issues. The papers examine the environmental and institutional problems and
outline alternative approaches for problem solving in each area. These papers
were released for public comment, and public forums were held in each of the
Sound's 12 oounties.

The issue papers, and @mments on the papeN, formed the basis for the draft
plan/draft environmental ipact statement which was issued in September 1986.
Over 340 letters were re@ived commenting on the draft plan, and about 275
people testitie<l at the 13 public hearings held throughout the Puget Sound
region. The Authority responded to oomments by issuing a rodsed preferred
plian and final environmental impact statement in early December 1986. The
Authority adopted the final 198i/ plan on December L7,19l!6.

The 19E7 plan assigned many tasks to $tate agencies, local governments, and
others. The Authority has worked closely with those implementing the plan to
provie guidance and assistance and to oversee implementation. Progress has
been made in all of the 1987 plan's programs,

Among the signs ofprogress:

Local committees are developing plans to reduoe nonpoint source pollu-
fion (pollution from surface runoff) in 12 'early action" watersheds around
Puget Sound. All 12 Puget Sound counties have also formed committe€s
to rank local watersheds for future nonpoint pollution planning. The
Department of Ecolog has funded these efforts through the Centennial
Clean Water Fund (cigarette tax).

The Authority developed regulations (Chapter,100-12 WAC) to provide
guidance to the Puget Sound counties for nonpoint source pollution plan-
ning. The Departments of Ecologr, Agriculture, and Social and Health
Services, along with tribes, Iocal governments, farmers, and others par-
ticipated in d€veloping the regulations.

In October 1987 the state legislature passe<l legislation requesred by the
Authority that increases fees paid for discharge permits. The Department
of Ecolory has developed interim regulations to collect permit fees under

*
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this legislation. The fee.s will provide funds 10 improve Ecologyb point
source control program.

The legislature also passed legislation requested by the Authority authoriz-
ing Ecologl to certify laboratories that provide the department with dara.
Ecolory expects to adopt regulations and begin oertirying labs in early
1989.

The Authority provided $1 million in contracts from its Publc Involve-
ment and E<lucation Furd (PIE-Fund) for 4{l model projects that educate
people about Puget Sound and/or involve them in water quality projects.
The PIE-Fund received its money ftom the @ntennial Clean Water Fund
(cigarette tax).

The Authority cosponsored, with other state and federal agencies, univer-
sities, and consulting firms, the First Annual Meeting on Puget Sound Re-
search in March 1988, Researchers presented 80 technical papers, and
about 700 people attended the meeting.

The Department of Social and Health Sen ices began monitoring 1tl4
recreational shellfish beaches and in June 1988 published the first annual
inventory of the status ofshellfish beds in Puget Sound.

The Department of Natural Resources made a tentative commitment to
purchase important wetlands in the Snohomish Delta, This is a first step
in implementing the plan's wetlands program.

The Department of Ecolog has developed criteria for preservation ofwet-
lands and has called for nominations of wetlands for the preservation list.
Ecologr has also formed an advisory committee to help develop state rules
for local wetland protection programs.

The Boaters Task Force, workingwith the State Parks and Recreation
Commission, has developed a boaterc education program and a legislative
proposal to provide for additional pumpout stations around the Sound.

The 1987 plan called for the Authority to develop three major nen, programs
crucial to the Puget Sound plan: (1) a comprehensive ambient monitoring
progam for Puget Sound; (2) a long-range stratery for education and public
involvement related to Puget Sound; and (3) a system of priorities and funding
for research. The plan called for each of these programs to be designed with
an advisory committe€ composed of representatives from government agen-
cies, the pri\rate sector, tibes, citizens' groups, and others. The committees
have accomplished their tasks assigned in the plan, and the programs for
monitoring, education and public involvement, and research form the new in-
itiatives included in the 1989 Puget Sound plan.

Funding for implementation of rovide guidance 1o the Puget Sound counties
for nonpoint source pollution planning The Departments of Ecolog/,
Agriculturg and Social and Health Services, along with tribes, local govern-
ments, farmers, and others participated in developing the regulations.

The state general funds appropriated for 1987 plan implementation were less
lhan the amount requested by the Authority. As a result, implementation of
some portions of the plan c,as postponed. Ecology nas able to disburse some
initial funds from the Centenflial Clean Uhter Fund to allow early startup of
portions of the nonpoint and shellfish programs at the local level. Ecologr
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adopted the final guidelines for disbursement of grants from this account in
July 1988.

The permit fee bill was defeated in the 1987 legislative session, and was later
adopted in special session in October 1987 as part of the state superfund legis-
lation. An initiative which proposes an alternative to the superfund bill, in-
cluding a permit fee provision, will be on the ballot in November 1988, along
with the superfund bill itself. This causqs some uncertainty concerning the
amount of money that will be available from the increased permit fees.

The draft 1989 plan was released for public @mment in June 1988. The draft
plan built on rhe progress made in carrying out the first plan The draft in-
cluded new initiatives in the areas of research, monitoring, and education, and
continued and updated each of the programs in the 1987 plan.

In developing the fint plan, the Authority became aware of a number of impor-
tant issues related to Puget Sound that could not be addre.ssed due to time and
r€sourc€ @nstraints. The 1987 plan included a list and de.scription of these is-
sues called the 'unfinished agenrla.' The issues on the unlinished agenda
range from transboundary pollution 10 the impacts of air pollutioo on the
Sound. Unfonunately, lack of funding <luring the past two years prevented
work nec€ssary to address these problems.

This 1989 plan expands the list and provides more information about what
work would be necessary to address these important issues in the 1991 plan or
through other means. The Authority plans to carry out or coordinate studies
to obfirin more information on some of these issues. Other issues wiU be ad-
dressed by orher agencies or through other means, Se€ Chapter 5 for details.

Public hearings on the draft plan were held in every Puget Sound county and
in other parts of the state in July 1988. Nearly 300 people attended the public
hearings, and over 100 written comments were received.

The planh three new programs in monitoring, research, and education and
public involvement received the majority of oomm€nls. Many comments were
also received on the Wetlands Protection Program, the Nonpoint Source Pollu-
tion Program, t}te Sediments Standards (element P-2), and the unfinished agen-
da. Some of the major themes of the mmmenters were:

Support for the education, monitoring, and research programs.

Support for locat e<lucation field agelts and the Public Involvement and
Education Fund (PIE-Fund).

Concern about the plan's costs. Commenters suggested that the plan in-
clude a more thorough accounting of all costs and/or cost-benefit informa-
tion, that it address the neei for long-term fundin& and that priorities be
set to keep costs down

Support for a stronger Wetlands Protection Program, including restora-
tion, education, and a better use of existing authorities to protect wetlands

Concerns about schedules, especially from those involved in nonpoint
watershed planning programs.

'*
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,i High ranks for fish and wildlife habitat and groundwater contamination
on the unfinished agenda as topics needing attention. Other unfinished
agenda items that received widespread support included hazardous
materials spills, pesticides, and the effects of air pollution on water quality.

The Authority used the hearing testimony and written comments to develop
the flnal 1989 plan.

The Authority adopted this final plan on October 19, 1988. The plan is com-
prehensive, addressing the Sound's problems through a range of programs. It
anticipates future problems and builds on past achievements. It provides a
framework for continuing efforts by all of us to protect Puget Sound over the
long term.

7



Chapter 2.
The State of the Sound

BSTUARINE
CIRCUI-ATION

POPUI.ATIONAND
I,AND USE

This plan, which builds on the 19E7 Puget Sound plan before it, focuses on
reducing pollution entering the Sound and protecting the Sound's biological
resources, including shellfish and wellands. In developing both plans, the
Authority researched current scientific knowledge of the Sound's processes

and the status of its pollution and resource^s. Following is a brief summary of
important findings from the Sra u of the Sound 1988 Report.

Puget Sound shows a characteristic estuarine circulation pattern: fresh water
is lighter than saltwater and tends to flow seaward on top of the saltwater; the
saltwater in the lower layers tends to flow landward. The Sound's shallow
sills---along with inlets, channels, and other local conditions--disrupt rhis
general pattern. Strong mixing caused by the Sound's strong tides occurs at
the sills, recirculating some of the outflowing surface water. Fbr instance, at
the sill at Admiralty Inlet up to two-thirds of the outflowing water may be-
come a part of the deeper layer where it will flow back into rhe Sound instead
of exiting to the Pacific Ocean.

This recirculation of water means that contaminants are not readily flushed
out of Puget Sound as was once believed. This is particularly true of con-
taminants that do not stay in solution or suspension but bind to sediment par-
ticl€s, Perhaps one to five percent of sediment particles initially in the surface
waters of the Sound are carried out through Admiralty Inlet; the rest are
trapped in the Sound.

The population of Puget Sound is currently estimated at nearly 3 million, with
King County accounting for t16.4 percent of the 1987 e.stimated population.
Most of Washington's population grov/th since 1980 has occurred in the state's
largest counties, five ofwhich border on Puget Sound, Kin& Kitsap, Pierce,
Snohomish, Thurston, and Whatcom Counties increased by about 276,000
people between 1980 and 1987, which accounts for 79 percent ofthe entire
stateS population growth in that rime period.

The rate of population growh, rather than sheer numbers of people, is often a
good indicator ofpotential environmental and institutional stresses and
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RESOURCES

problems in an area. This is because land use planning activities, the provision
of basic services, and local enforcement of laws and regulations may not be
able to keep up rvith the demands ofan increasing population in rapidly grow-
ing areas. Puget Sound munties represented nine of the ten fastest growing
counties in the state for the period between 1980 and 1987. Much of this
growth took place in unincorporated areas. Island County had the highest rate
of grovnh in the state (18 percent), while San Juan, Thurston, Snohomish, and
Mason counties also had very high rates of the growth.

Between 1987 and theyear 2000 population in the Puget Sound region is ex-
pected to grow by 20 percent, from almost 3 million to 3.6 million. The four
central Puget Sound counties (King, Pierce, Snohomish, and Kitsap) are ex-
pected to add 1.5 million more people betw€en 1987 and2o?t.

Land use forecasts for the year 2000 suggest that almost 1.3 million acres or 15

perc€nt of the land in the Puget Sound area will be in intense urban or rural
non-farm use by the year 2fiX).-an increase of 62 perent for urban use and 73
percent for rural non-farm use. Most of this intensively usod land is projected
to be in the central Puget Soun(region.

The harvest of fish an<l shellfish h:s been one of the most important human
uses of the Puget Sound basin for as long as there have been people in the
area, The total value of all commercial and recreational flsh and shellfish in
Puget Sound was estimated at $168 million in 1986. Salmon haniesrc repre-
sent the bulk of the value of the Puget Sound catch. The @mmercial salmon
catch in the Sound in 1986 was worth $44.45 million pased on price per
pound paid at the boat). The retail \ralue of this same catch was estimated at
$131.&l million. The shellfish harvest (bth rraditional fisherias and aquacul-
ture production) in 1987 was valued at over 876 million (retail).

The popularity of recreational or sport fshing has increased over the last 15

years. The value of the 1986 sport salmon fishery u,as esthrated at $74.56 mil-
lion (based on an estimate that peoplewi[ pay $74.16 per fishing day). The,,
Department of Fisheries €stimates that over 3.3 million pounds of ctams alonq
are harvested recreationally e€ch year ftom Puget Sound beaches, for a retail
value of over $11 million.

The marine waters of the Puget Sound basin represent an invaluable aesthetic
and recreational resource for residents and touriss alike. A recent study
found that one-third of all outdoor recreational activities by \tfashington resi-
dents involved ftesh or salt water. The most popular in-state vacation destina.
tion area ulas the western Puget Sound/Olympic Peninsula region which was
visited by z7.9 peroent of all 1985 vacationers.

Recreational boating is clearly important to the region's economy. A study of
the recreational marine boating industry in \ilhshington estimated that in 1985
direcl and itrdirect boatitrg sales generated $895 million and $2.4 billion,
respectively, and prwided jobs for t7tfl) people statewide. The recreational
boating industry in the Puget Sound area oontributed at least 80 percent of
this total.

Resident and non-resident travelers spent $3.51 billion and supportd 74520
job6 statewide in 1986 Seventy-eight peroent of rhese erpenditures ($2,75 bil-
lion) were made in counties boralering Puget Sound. flavel-generated employ-
ment accounted for 54,825 jobs in the Puget Sound region (73 percent ofthe
statewide figure).

10



State of the Sound

TO)ilC
CONTAMINATION

POINT SOURCB
POLLUTION

Tbxic contaminants represent the most acute and greatest long-term threat to
the habitats and biological resources of the Sound. lbxicants reach the marine
waters of Puget Sound from many sources, but the principal known sources
are municipal and industrial point source discharges, stormwater runoff, pes-
ticides from nonpoint sources, and unpermitted discharges of wastewater. In
addition, the dredging and disposal of contaminated sediments can disturb and
redisuibute these materials. There are 52 toxic chemical compounds in Puget
Sound that have been identified by EPA as 'pollutants of concern." However,
other chemicals may be concentrating in the envLonment that may also be of
con@rn.

Tbxic contaminants bind to panicles and are largely retained as sediments in
the Puget Sound basin rather than being flushed out to open ocean waters.
Many toxic substances tend to persist in the environment; thus contamination
is not easily reversed.

Concentrations of PAI-Is (polyaromatic hydrocarbons; primarily derived from
burning of fossil fuels) in sediments in central Puget Sound are currently lqss
than half of the peak mncentrations from the 1950s, but are still about 15

times higher than the baseline levels from the 1880s.

Ooncentrations of toxicants in surface sediment in ttrc Sound's urban bays are
elevated 100 times or more over the levels in the cleanest rural bayr, ,High con-
centrations of toxic contaminants in sediments have been associated with high
prevalences of fish diseases and other adverse biological effects.

Groundfish in mnurminated areas of Puget Sound have been found to have ab-
normalities such as fin erosion and liver lesions, including liver tumors. Liver
tumoE in English sole have been found in as many as 18 percent of the fish
population in certain urban bays, and pre-tumors have been found in as many
as 36 percent of rhe fish population. In the Soundh non-urban areas these
figures are about one and four percent, respectively.

More than half of female English sole tested in Eagle Harbor, and almost 40
percent of those tested in the Duwamish Vvhterway, failed to mature sexually
and could not reproduce. Both of thsse areas have high levels of aromatic
hydrocarbons in the sediments.

Tbrdc contamination of $ediment and biota may bercome more severe as
population and commercial and industrial activities increase, particularly in
areas that are now relatively undeveloped. However, improvements to the Na-
tional Pollutant Discharge Elimination System (NPDES) permit system (as
called for by the Puget Sound plan's Municipal and Industrial Discharges
Program) to better control discharge of toxicants may reduce loading of toxic
contaminants. As cleaner sediments are deposited on the bottom, they will
begin to bury older sediments with higher concentrations of contaminants.

Sewage treatment plants and industrial facilities that discharge into rivers and
the Sound are considered 'point sourcen dischargers (because they discharge
through pip€s at a specilic point). Point source discharges (and stormwater
and combined s€wer overfloc/s that are discussed below) occur throughout the
Sound, but tend to be onoentrated in urbanized areas. Contaminated sedi-
ments ftom these discharges tend to be localized in fiese urbanized bays and
inlers. Consequently, improvements in the aontrol ofpoint source discharges
(particularly toxic contaminant reduction) will slorvly improve the quality of
water and surface sediments in these areas.
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COMBINED SEWER
OVERFLOWS

Since the 1960s substantial progess has beer made toward limiting conven-
tional pollutants including bacteria, sediments, and orygen-demanding sub-
stances. For example, pulp mills have reduced orygen-demanding discharges
from two million pounds per day in 1.969 to about 30,000 pounds per day in
1986. In addition, most sewage treatment plants in the Puget Sound area
either have converted, or are working toward converting, from primary to
secondary treatment. Conversion to secondary treatment will significantly
reduc€ the discharge of many conventional and toxic pollutants to Puget
Sound. The Municipality of Metropolitan Seattle (Mefio) has estimated that
upgrading to secondary treatment at its four primary treatment plants will
reduce loading of most types of toxicants to the Sound by 100 tons per year.

In the past the discharge permit slEtem for point source dischargers has not ef-
fectively controlled the discharge of toxic potlutants into Puget Sound. Major
weaknesses of the regulatory program identified prior to the adoption of the
1987 Puget Sound plan have been that discharge permits typically include ef-
fluent limits for only a few contaminants (usually conventional pollutants)
wirh few limits placed on toxicants; there are few requirements for monitoring
the environment that the pollutants are discharged to; and there is no sp-
tematic program for detecting unpermitted discharges, particularly outside of
the urban ba)rs.

Largely as a result of the Puget Sound plan, the Department of Ecologr is sub-
stantially strengthening its regulation of point source dischargers to deal with
some of these problems, This effort is being aided by substantial funding in-
creases from discharge permit fees and from state general funds. However, it
is still too early to see direct environmental benefits from these new programs.

One program that has been effective at identirying and eliminating point
source toxic oontamination in several urban bays around the Sound has been
the Urban Bay Toxics Control Program. This program was developed in 1985

by EPd Ecologr, and other agencies and organizations. Since 1985 Elliott
Bay action teams have inspected 124 sites and facilities, assessed 28 penalties
amounting to $44,200, and issued 3'6 notices of permit violations and 22 ad-
ministrative orders for cleanup actions.

Stormwater, or surface water runoff contains a complex mixture of suspended
solids, oil and grease, nutrients, bacteria, viruses, and toxic materials such as

lead, cadmium, mercury, organic pesticides, ammonia, and petroleum
products. Stormwater samples in the Seattle area typically exceed EPA water
quality criteria for cadmium, copper, lead, nickel, and zinc. Some storm drains
in Seattle were found to be the major sources of lead and polychlorinated
biphenyls (PCBs) found in the sediments of Elliott Bay.

In more rural areas of the Sound stormwater runoff tends to co ain fewer
toxic chemicals and more fecal coliform bacteria, For example, stormwater dis-
charging into Henderson Inlet in southern Puget Sound periodically violates
state fecal mliform standards for water, and has been found to be one factor in
the closure of commercial shellfish beds at the head of the inlet.

Tbn cities around the Sound have combined sewe$ where sanitary sewage, in-
dustrial wastewater, and stormwater are collected in a single sewer system.
Discharges from the,se s]6tems typically mntain high concentrations of fecal
coliform bacteria, nutdents, and suspended sediment (with associated high
levels of metals and organic toxicants). During large storms some of this com-
bined effluent is discharged directly to the Sound without treatment. For ex-
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NONPOINT
SOIJRCE
POLLUTIONAND
SIIELLF'ISH

ample, in an average year Metro discharges about two billion gallons of raw
sewage, untreated stormwater, and industrial effluents from about 20 com-
bined sewer overflows (CSOs) in the Seirttle area.

Nonpoint source pollution is qpically defined as pollution that is discharged
from diffuse, scattered sourcas rather than through pipas. Nonpoint pollution
includes bacteria, sediments, nutrients, and toxicants that are picked up by
rainwater and carried into streams, rivers, and eventually the Sound, or that
are discharged directly into the water from boats and other water-based sour-
ces. Because $ources of nonpoint poltution are so numerous, varied, and dif-
ficult to detect, their cumulative effects on water quality and habitats of the
Sound can be significant.

The effects of nonpoint source pollution are experienc€d throughout Puget
Sound. One of the more notable effects is the number of commercial shellfish
growing areas that have been closed because of high levels of fecal coliform
bacteria.

Some commercial shellfish beds were closed to harvest as €arly as the 1950s.
More recent closures include five commercial shellfish beds that have been
reclassified to a mole restricted status since December 1985. Preliminary
monitoring results show five recreational sites that consistently exceed fecal
mliform standards. This bacterial contamination appears to originate from
failed on-site sewage disposal (septic) s]rstems, domestic and wild animal was-
tes, and contaminated stormwater.

In many areas bacterial contamination has increased with increasing rural
dorelopment of residenc€s and small (but numerous) nonoommercial farms
that use septic s)6tems and maintain animals on their property. Since rural
development is expected to continue at a high rate, nonpoint source con-
tamination is likely to increase,

Forest practioes are another potential contributor to nonpoint source pollu-
tion. Sediment loading from timber harvesting and road construction can
damage stream fish habitat, and poor forest practices can introduce pesticides,
nutrients, aod organic debris to streams.

The Timber/Fishfilildlife (I/FAil) agreement is a precedent-setting effort thar
w:rs negotiat€d in 1986,87 by state resource agencies, timber industry repre-
sentatives, Indian tribes, and environmental groups. The agreement provides
for a more holistic approach to forest practices and includes, among other
things, provisions for interdisciplinary teams to inspect and approve on-site
harvest plans; protection ofriparian areas along larger streams; training and
more emphasis on research and monitoring; and the provision fof upland
management areas for the use and protection of wildlife in harvested areas.
Firll implementation of this agreement will help protect water quality and fish
and wildlife habitat in streams and rivers affected by forestry activities.

Agricultural practic€s can introduce a variety of nonpoint pollutants including
sediment, fecal bacteria, nutrients, salts, organic chemicals, and pesticides.
Programs have been developed by Ecolory and the \rvbshington State Conser-
vation Commission (e.g., the Dairy Vhste Management Program), the U.S.
Department of Agriculture Soil C-onservation SeMce (SCS), and conservation
districts to manage and control agricultural nonpoint pollution. These
programr generally rely on voluntary implementation of best management
practices (BMPS) although enforcement of urarer quality standards may also be
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LOSS OFWETLANDS

used. El(amples of farm BMPS include manure storage lagoorur, pasture
managemelt, stream fencing, sffeamside protection, and erosion contol.

The overall effectiveness ofthese programs has been limited in the past by in-
adequate funding and too little attention to noncommercial farms. These
small farms represent a significant, largely uncontrolled source of agricultual
nonpoint pollution in the Sound.

Voluntary implementation of BMPs is increasing througtout the Sound by
both commercial and noncommercial farms, and improved water quality has
been found in certain areas where the majority of land owners are implement-
ing BMPs. Puget Sound conservation districts report that in 1986 4SL land-
owners were using some type of BMP to reduce nonpoint source potlution;
412 additional landowners used BMPs in 1987.

Failing on-site sewage disposal (septic) systems can discharge bacteria and
household chemicals to groundwater, srearns, and eventually to Puget Sound.
Approximately one-third of the r€sidents in the Puget Sound area are sewed
by on-site systems. Abour ,rc5,000 septic systems were operating in Puget
Sound in 1987, and the Department of Social and Health Sewices estimates
the overall failure rate at 3.5 to 5.0 percent. This means that as many as 14000
to 20,250 septic systems may have failed in Puget Sound in 1987. A rercnt sur-
vey of local health agencies found estimated failure rates of up to 12 percent in
some areas of the Sound.

Sewage discharge from boats is a potential problem during the boating season

wherever large numbers ofboats congregate. Boat fueling and maintenance
activities can also be sources of pollution. It is difficult to quandry direct ef-
fects of boat bacterial waste because of variations in temperature, turbidity,
tides, season of the year, and the number of persons aboard each boat. Some
studies have found that boating activities significantly increase water and
shellfrsh bacterial levels; others have been less conclusive. However, state and
local health agencies are increasin$y recommending the closure of recreation-
al shellfish beds near popular boating areas and marinas.

One major environmental consequence of Puget Sound's growth has been the
destruction ofwetlands for agricultural, port, industrial, residential, and com-
mercial development, Of the approximately 22J00 acres (9,0fl) hectares) of
coastal wetlands present in 1800, nearly 14,(m acres (5,6fi) hectares) have
been diked, filled, and converted to other us€s. Virtually all of the saltwater
and estuarine wetlands in lhe Lummi, Duwamish, and Puyallup deltas have
been lost. [n stream corridors where pastures continue to be created there has

been a 50 to 60 percent loss of wetlands. In farming areas such as the Skagit
Valley wetland losses are estimated to be as high as 90 to 95 percent. C;ommer-
cial development in areas such as the Gre€n/l)uwamish river basin has
eliminated over 95 percent of the original wetlands. A recent analpis of the
State Environmental Policy Act conservatively estimated that 530 acres of un-
protected freshwater $,edands are being degraded or destroyed statewide each
year.
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Chapter 3.
Action Plan

INIR.ODUCTION This chapter contains the 1989 action plan for cleaning up and preventing pol-
lution of Puget Sound. The purpose of this plan is to restore and protect the
biological health and diversity of Puget Sound. The stratery for achieving this
purpose is to protect and enhance three resources: water and sediment
quality; fish and shellfish; and wetLands.

The following goal providas the basis for the plaa:

It shall be the long-term goal ofthe state to prwent increases in the introduc-
tion of pollutants to the Sound and its satersheds, and to reduce and ultimate-
ly eliminate harm from the entry of pollutants to the waters, sediments, and
shorelines of Puget Sound. In seeking this goal, agencies shall take into con-
sideration the net ewironmental efrect of rheir decisions in order to minimize
the transfer of pollutants from one environmental medium to another.

The plan's emphasis on pranention recognizes the simple truth that it will cost
far more to clean up pollution lirter tllan to prevent it now. The plan is based
on a premise of shared responsibility among all of us in the Puget Sound
region and recognizes that both water and pollutants cross iurisdictional lines.
It establishes a framework based on a partnership among levels ofgovern-
ment, each having a defined set of responsibilities in different program areas.
The plan recognizes and includas actions by state and local governments,
tribes, the private sector, citizens, and the federal government.
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The 1987 Puget Sound V&ter Quality Management Plan, which was adopted
unanimously by the Authority in December 1985,1 provides the basis forthis
updated 1989 plan. This plan continues (with some modifications) each of the
programs in the 1987 plan and includes new initiatives in the areas of rqsearch,
monilorin& and education. Tbe 1989 plan supersedes rhe 1987 plan.

The programs for research, monitoring, and education are based on reoom-
mendations developed by three committees'whose members contributed
many hours to the development of this plan. The education stratery, which is
included as elements ES-l through ES-12 in the Education and Public Involve-
ment Program, outlines the actions neoessary to achieve a well-informed and
active citizenry engaged in the protection of Puget Sound. The Research
Program calls for the Authority to set research priorities, sponsor research, dis-
seminate research fin<lings, and develop a long-term institutional structure for
these functions. The Monitoring Program will assess conditions over time of
water, sedimens, and biological resources in order to create a mmprehensive
information base for management of the Sound.

The programs that follow this introduction are organized in a consistent for-
mat. Each program is prefacerl with a brief statement of the problem that led
to the creation of the program and a summary of progress made in implement-
ing the program since the adoption of the 1987 plan. This is followed by the
program goal, the strate5r for achieving rhis goal and the elements comprising
the program. Following each element is a brief status seclion which <lescribes
the progress in implementing that element. kr each program, the major ac-
tions tlou/ing from the program which the Authority intends to review are
listed and any legislation required by the program is specified. Finally, the
program's estimaled cost is summarized.

Fbllowing the programs is a discussion of the coss and proposed financing for
the plan as a whole. When this plan uas released for public rwiew in June
1988, the public s€ctor cost of implementing the programs for fiscat years 1990-
91 was estimated to be $8&2 million. This compares to an esrimared $26.6 mil-
lion that is projected to be spent during the current (198&89) biennium. Due
to ooncern regarding the le\rel of funding rhat might be available for the next
two yeam, the Authority made reduclions in all programs, The projected cost
for the plan is now 61 percent of $8&2 mi[ion, or $54.0 million. This is sig-
nificantly tas than what the Authority belierves is needed to achierrc the plan's
goals for the Sound. Reductions in plan programs $ere achieved by po6tpon-
ing activities until the FY 1992-93 biennium. The Costs and Financing secrion
at the end of this chapter includes a table showing the reductions made in each
program to achierre a scaleddovm plan. Summaries of local government
responsibilities under the plan and programs that request ribal involvement
conclude the chapter.

1 The Authority has amended the 1987 plan twioc sinoe its adoption. Aftcr aEtion by the
1987 legi$latur€ on the plan's budget the Authority amendeal the plao b Sbpember 1987
to reflect a funding shorthll for set/eral of the plao's program& Some of this funding
sborthll $as rclieved by th€ psssage of SB 6ffi5 which incresed fees for uaste dirharge
permits (as called for by plaE element P.4). The plan was amended in February 1988 to
r€nect thb portially restored funding atrd to make minor change6 in urcrding or target
dates for some elements. The 1989 plan incorporates all amendments to date.

2 These committees are: the C.ommittee on Research in Puget Sound, the Monitoring
Management C.ommittee, and the Education and Public Involvement Advirory Group.
Lists of oommittee members are provkled at the front of lhis phn.
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MONITORING

PROBLEM
DEF'INITION

PROGRAM STATTJS

There is currently no long-term, comprehensive program to monitor Puget
Sound and its resources, Some programs of federal, state, and local agencies

measure the oondition of water, sediment, and biological rasources of the
Sound, but these programs are generally not Soundwide and there is little
cooperation or coordination among the prograrns. Frequently, substantial
amounts of data are gathered as part of sperific, project-related intensive sur-
vg/s, short-term or localized monitoring, and compliance monitoring. These
programs are designed an<l implemented independent of one another. Am-
bient monitoring, discharge monitoring, intensive survq/s, and other programs
to assess the quality of Puget Sound water, sediments, habitat, and biological
resourc€s are not curently iotegrated or coordinated. currently, over $1 mil-
lion is spent annually by federal, state, and local agencies monitoring various
aspects of Puget Sound.

A oomprehensive monitoring program will determine the effectiveness of
regulatory programs, evaluate long-term trends in environmental quality, and
assist in resource mamgement decisions. Preventing overlap and duplication
of programs is a concern in implementing a oomprehemive program.

The Monitoring Program in the 1987 plan directed the Authority to form a

Monitoring Management Committea (MMC) consisring of representatives of
federal, state, and local agencies, trib€s, Canadian agencies, industry, the scien-
tific oommunity, and the public The MMC was charged with devetoping a
monitoring recommendation for the Authority, including: (1) goals and objec-
tives for an ambient Soundwide monitoring program; (2) a techni€l design for
ambient monitoring; (3) a data management s)6tem to handle all ambient
monitoring data; (4) a cost estimate and potential funding sources for the
program; (5) opponunities for citizens' monitoring; and (6) a strategr for up-
dating and integating the Puget Sound Atlas with the monitoring program.
This committe€ was established in October 1986.

Prior to the formation of the MMC, a monitoring design had been developed
by a private contractor (Ibtra Tbch) under the direction of the Offrce of Puget
Sound, Region lQ Environmental Protection Agency @PA). This draft
monitoring design was given to the MMC in November 1986 for review and
further refinement.

Throughout 1987 and early 1988 the MMcworked on changes and refine-
ments to the monitoring program design. The committe€ met monthly to dis-
cuss the sampling design and to develop a data management s)6tem, an
institutional framemrcrk for implementing the Puget Sound Ambient Monitor-
ing Program (PSAMP), and a cost estimate for the program. The consensus
process was used throughout for decision-making, Eleven technical subcom-
mittees met during the course of PSAIT,IP development. The membership of
the subcommittees was drawn from the MMC and from outside experts.

In suppon of the committe€'s work, EPA Region 10 surveyed most existing
monitoring programs in Puget Sound. Federal, stat€, and local agencies, spe-
cial purpose districts (water districts, sewer districts, etc.), tribes, selected
professional organizations, and the shelllish industry were asked abour rheir
monitoring programs, legal mandates for monitoring, oooperation with other
agencies, data needs, and capabilities. The results of this survey were used to
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PROGRAM GOAL

PROGRAM
STRATEGY

PROGRAM
ELEMENTS

M.1. PSAMP
Management Structure

identiry overlaps among existing monitoring programs and to aid in the assign-
ment of fleld collection and analysis efforts for PSAMP.

The draft PSAMP dasign was reviewed by a broad audience; workshops were
held for the general public and for local gorernmetrt and tribal staffduring
September 1987. Members of the Puget Sound Estuary Program (PSEP) Tbch-
nical Advisory Committee C:[AC) and other scientists in the Puget Sound area
provided scientific review of the draft design in December 198f/ and January
1988.

The MMC presented their final report and recommendation to the Authority
in April 1988. The committee's report provides the basis for this program.r

Implementation usks of PSAMP accomplished during 1988-89 include: initia-
lion of lield sampling and laboratory analysis of sediments by Ecolog/ funded
by $500,000 state general fund monef redirection of current marine water
column and freshwater efforts by Ecolo$6 sampling for paralytic shellhsh
poisoning by DSHS; and citizens' monitoring pilot projects tunded through
the Authority's Public Involvement and Education Fbnd (PIE-fund).

Tb implemeil the Puger Sound Ambient Monitoring Program (PSAMP). This
program was designed to: (1) assist decision-making of agencias by charac-
tedzing and interpreting spatial and temporal trends and identi$ing problem
areas; (2) take measurements to support specific program elements and
measure the sucoess of the Puget Sound plan by provirling a pernranent record
of significant natural and human-caused changes in ke,y environmental in-
dicators over time; and (3) provide an ongoing assessment of the health of the
Sound.

The strategies for achieving these goals are (1) to establish an institutional
stnrcture to rnanage the monitoring program; (2) to implement the monitor-
ing program dasign, data management system, and quality assurance plan
recommended by the Monitoring Management Committee in April 1988; (3)
to collect, analyze, interpret and repon data in a manner that is useful to water
quality managers and to the public; and (4) to annually review the monitoring
program to ensure that the most appropriate and cost-effective monitoring ele-
ments are included.

The previous program elements M-l and M-2 have been replaced in total by
new elements.

The management structure for the Puget Sound Ambient Monitoring Program
(PSAMP) will consist of the PSAMP Steering Committe8, the MMg and the

3 C-ertain of thc c[vironmental variables €samined by the MMC slere not iocluded in
the PSAMP reoommendation due to high 6ts, lact of adequate protocols, or logiEtic
constraint& For emmple, sampling and analysis of freshwater sediments br ttrics could
not technologically b,c acmrnplished for a reasonable price and y/ere therefore not
included in the program. Many of the variables rejected for this initial PSAIv{P design
should be giwn serious consideration in future iterations of the program. Funding lwels
and,/or technological advanoes may allow ftr their addition to th€ prcgram.
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A,rthority. Staff, housed at the Authority, will provide technical and ad-
ministrative support to the program.

The PSAIvIP Steering Committee will be chaired by the Authority and will be
oomposed of one representative from each of the implemenring agencies (see

M-2), the Environmental Protection Agency (EPA), tribal governmenq and
local government. Additional members will be added in the tuture if deemed
neoessary by the Authority. The PSAMP Steering Committee will be respon-
sible for the overall coordination and management of PSAMP; coordination of
agency activities; the review of technical and interpretive reports of PSAMP in-
formation; and the sanction of protocols for use in PSAMP. The PSAMP
Steering Cnmmittee shall meet every month or as needed, and shall reach
derisions by mnsensus.

The MMC shall be chaired by the Authority and shall consist of repre-
s€ntative.s from: the slate Departments of Ecologt, Fisheries, Wilr ife,
Natural Resources, and Social and Health Sewices; Metro; local water and
sewer districts and local public health officials; tribes; federal agencies includ-
ing the National Oeanic and Atmospheric Administration, EPA Fish and
Wildlife SeMce, U.S. Geological Survey, Soil Conserrration Service, and the
Army Corps of Engineers; Canadian agencies; industry shellfish growers; the
scientific communitf and citizen organizations.

The MMC shall act as the advisory group to the PSAMP Steering Crmmittee.
Proposed major changes to PSAMP shall be referred to the MMC by the
PSAMP Steering Committee. Major changes include but are not limited to:
addition or deletion of a PSAMP task or major sub-task change in assignment
of an implementing agency; setting tunding priorities among PSAMP tasls;
changes in protocols, sampling design, or criteria for locating sampling sta-

tions; and anyother technical issue uponwhich the PSAMP Steering Commit-
tee cannot reach agreement. The MMC shall meet twice a year or more
frequentlyas needed.

If the PSAMP Steering Committee cannot reach agre€ment on major changes
to PSAMP or other technical issues after consultation with the MMC, or on
any other issug the PSAMP Steering Committe€ as a whole, or any member in-
dividually, may refer the matter to the Authority for resolution.

The PSAMP Steering Committee and the MMC shall ret/iew and reass€ss the
desigr of PSAMP on an annual basis.

The Authority shall facilirare agency cfi)peration among the state agencies im-
plementing PSAMP; provide arbitration for interagency disagreements con-
cerning PSAMP; provide and house the monitoring program staff; provide the
cenral data management functions; and distribute integrated, interpretive
reports of PSAMP results,

The Authority shall implement PSAMP Steering C-ommitte€ and Authority
decisions; coordinate the monitoring program; manage a central database rys-
rem; provide technical review of field collection and laboratory anatysis design;
provide quality assurance review of PSAMP data; prepare technical assess-

ments of PSAMP progress for the PSAMP Steering Committee; ensure that
program revisions are coordinated among agencies; provide technical assis-

Urnce to program participants in areas ofdata anallnis and interpretation an<I

field and laboratory activities; organize outsi<le technical assistan@, where
needed, to help in review of monitoring data and program revisions; prepare
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M-2. Puget Sound
Ambient Monitoring
Program (PSAMP)

integrated reports from data reports; and coordinate with other monitoring
and research efforts.

Memoranda of agreement shalt be negotiated betwem eaclr implementing
agency and the Authority in order to: ensule the implementation of PSAMP;
allonr for future modilications of the program, as needed; secure long-term
stable funding for PSAIIIP; and doclop a permanent record of data for Puget
Sound. These agreements shall include commitmenB of work to be performed
by one agency to support producls of another agency, product revieu,s, consult-
ation, and technical support.

When the Authority sunsets, those Authority functions associated wilh the
management of PSAI,IP will be assumed by another organization. The com-
mirtee on long-term Puget Sound lnstitutional struc1ure, described under ele-
ment PDI-I, will include consideration of appropriate organizations to assume

the Arthority's fu nctions.

ltrrget Dates: The management structure for PSAIvIP will be operational by
July 1989. Memoranda of agreBment will be negotiated and signed bettileen
rhe implementing agenci€s and the Authority during the fau of 198&

[Status: The Moniroring Management Committee was formed in October
1986. The PSAMP Steering C-ommittee cas formed in August 1988.]

The <lesign of PSAMP, complered by the MMC in April 1988, and subject to tu-
ture amendment, is adopted for tlse in Puget Sound. The Puget Sound Am-
bient Monitoring hogram shall collea and analyze samples and carry out
surveys to determine the quality of the water, sediments, biological popula-
dons, and habitsts of the Puget Sound basin, using protocols, quality as-
surance checks, data storagg and reponing proedures, as detail€d in the
PSAMP document.

The implementing agencies shall carry out specific assignments for implement-
ing PSAMP, as dir€cted by the PSAMP Steering Committe€.

Initially, the state Depanmens of Ecologr, Fisheries, Wildlife' Natural
Resources, and Social and Health Services have been chosen as the implement-
ing agencies. Other federal, statq and local agencies, tribal governments and
other organizations may become implementing agencies in the future.
Program tasks outlined in the 1988 MMC report shall be assigned to the im-
plementing agencies as folloun:

Sediment, Whter Columq Freshwater, River Mouths - Ecolosr

Fish - Fisheries

Birds, Marine Mammals - Mldlife
Nearshore Habitat - Natural Re.sources

Shellfish - Social and Health Services

Changes to the program shall r€quire approal of the PSAIVIP Steering Com-
mittee in consultation with the MMC. The program shall include, at rhe leasr,
sampling for sedirnents, water qualityrariables, biological populations, and
habitat, within the limits of available funding

Location, timing, and frequency of sampling stations in each program task
shall follonr Oe approach outlined in the MMC 1988 report and shall include a
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M*j. Citizens'
Monitoring

M.4. Data
Managementand
Quality Assurance

network of fixed and rotating stations for each task as specified in the MMC
report.

Drget Dates: The state Departments of E@logr, Fisheries, Wildlife, Natural
Resources, and Social and Heahh Services shall begin implemefltation of
PSAMP byJuly 1,1989.

[Status: Sediment sampling will take place during the spring of 1989, with
$500,ff10 of 1987 plan funds. Marine water column funding within Ecolory
has been redirected beginning ilt spriog 1988; freshwater funding within Ecol-
ogr will be redirected during fall 1988. Sampling and analysis for paralytic
shellfish poisoning is ongoing by DSHS. \rlhterfowl surveys by Wiltllife are on-
going. DNR and EPA began a pilot project to inventory nearshore habitat by
remote sensing during summer 1988. Other portions of PSAMP are scheduled
to begin in July 1989. Partial funding for this element will be requested for FY
199O91. Full implementation of all the program tasks will be delayed until
FYtwt.l

The Authority shall derrelop a citizens' monitoring program to oollect data
which will supplem€nt PSAMP and act as an educational and public involve-
ment tool (see element ES-3 for further details otr citizens' monitoring). At a
minimum, at least one citizens' monitoring project shall be carried out each
year.

Those portions of PSAMP which may be suitable for citizens' monitoring
programs include: (1) Eeld checking ofnesNhore habitaq (2) collection of
water column chlorophyll an<l nutrient samples; (3) digging of clam sanples
for c[emical and bacteriologica! analpis; or other tasls deemed appropriate
by the monitoring program staffin consulution with the PSAMP Steering
Committee. The monitoring program staff will provide technical support for
citizens' monitoring proJects funded under this elemenl

Data collected under citizens' monitoring programs shall be subject to the
same protocols and quality assurance checks as all other ponions of PSAMP

trget Date: Citizens' monitoring projecrs associated with PSAIVIP will begin
in July 1989.

[Status: The Authority begau implementation of a citizens' monitoring
program in June 1988 through funding provided by the Public Involvement
and E<lucation Firnd (PIE-Fimd). OnIy panial tunding is being requested for
this element for FY 1990-91, which alloqr a limited lerrel of citizens' involve-
ment in PSAI\{P.I

Data management and quality assurance for PSAMP shall be carried out
through a cetrtrally coordinated data management s],stem. R€sponsibility for
data storage and analysis shall be distributed among the implementing agen-
cies and the monitoring program staff.

Each implementing agency shall develop data management s]6tems, as

specified in the PSAIVIP report, to manage all dau generated under those tasks
of PSAMP forwhich they are r€sponsible. The monitoring program suffshall
develop and maintain a central databas€ of PSAIUP data, as sp€cifted in the
PSAIVIP report, including a computerized data ia/entory.
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Reports

All data generated under PSAMP shall meer the quality assurane require-
mens specifed in the PSAMP repon and those subsequetrtly ratified by the
PSAMP Steering Committe€.

The implementing agencies shall transfer data to the central databsse, follow-
ing quality assurane checks. Statrdardized computer aodcs and formats shaU
be specified by the PSAIv{P Steering Committee atrd used uniformly for all
data transfers benreen and among the implementing agenci€s and the
Authority.

The monitoring prcgram staff shall prepare a roommendation for updating
the Puget Sound Atlas. The recommendation shall be reviewed by the MMC
and the PSAMP Steering Committe€, modified as appropriate, and adopted by
the Arthority. The relationship of th€ Atlas to a Puget Soundwi<le geographic
information system (GIS) $hall be assessed as a part of that reoommendation.

Ihrget Dates: The state Departments of Ecologr, Fisheries, Wildlifg Natural
Resources, and Social and Health SeMces shall have operational data manage-
ment Eistems by December 31, 1S9, The monitoring program staff shall have
an operational central database by July 1, 1989. The Authority shall adopt the
recommendation on the Puget Sound Atlas and GIS byJune 1, 1989.

[Status: As of October 1, 1988, progres in this program included the follow-
ing: The implementing agencies are in the planning stages for doreloping data
management s]6tems. Sptems for sediment, nearshore habitat, and paralytic
shellfish poisoning will be operational by July 1989. The oentral database
design document was completed in July 1988; implementation of the design
will begin in October 1988. Partial funding is requested for FY 190-91, com-
mensurate with the amount of data that wiU be coll€cted under M-21

The implementing agencies shall analyze and report data for tho6e tasts of the
program for which they are responsible, as specified in the PSAIT,IP report, in
consulration with the monitoring program stafr.

The implementing agencies shall each prepare an annual report which shall in-
clude a compilation of data, statistical anal]6es, interpretation, and reoommen-
dations for changes in the monitoring program design.

The monitoring program staffshall prepare an integrated technical repon, as
specified in the PSAMP report, using information suppliod in repofts from the
implementing agencies and the monitoring databases. The PSAIvIP Steering
Committee and rhe MMC shall review the integrated technical rcpon prior to
its releasa

The monitoring program sulffshall translate the findings of the technical
report into an annual Puget Sound Update, which will be written for a non-
technical audience.

lbrget Dates: The first annual reports shall b€ completed by the state Depart-
ments of Ecologl, Fisheries, Wildlife, Natural Resources, and Social and
Health Services by No\/emb€r l, 1989. The first annusl techtrical report and
Puget Sound Update shall be prepared by the monitoring program staffby
lvlarch 1, 1990.
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M.6. Arlditional
Monitoring and Data
ManagementNeeds

M-7. Evaluation of
PSAMP

[Status: As of October 1, 1988, there has been no activity und€r this element
Partial funding is requesred for FY 1990-91, commensurate with the amount
of data that will be collected under M-2"]

The goals of PSAMP would be enhanced by the addition of appropriate inten-
sive survey data that are compatible. The PSAMP Steering Committee shall
consult with state and local agencie,s concerning the applicability of their inten-
sive suNey data to PSAMP The state Departments of Ecologt and Social and
Health SeMces and other state agoncies shall collect and store information
Aom intensive survgD, to the maximum degee feasible, according to sampling
and analysis protocols specified by the PSAMP Steering Committ€€. Ecolog/
and DSHS, and other agencies as appropriate, shall, to the maximum extent
practicable, transfer appropriate intensive survey information to the central
database at the request of the monitoring program staff. Tiansfer of the infor-
mation shall be accomplished using data transfer formats developed under ele-
mentM-4.

Collection and storage of information in a manner compatible wirh PSAMP is
addre.ssed for compliance monitoring surveys in elemenB P-8 and P-17; for
nonpoint monitoring in elements NP-7.1 and MB{; for shellfish monitoring
in elements SF-3 and SF-5; and for wetlands evaluation in elements W-2 and
w6.

thrget Date: Ecolory and DSHS shall begin using PSAMP protocols by July 1,

1989, Intensive survey data shall be stored in compatible format by December
31, 1989.

[Status: As of October 1, 1988, there has been no activity under this element.]

In order to ensure that PSAMP remains a necessary and cost-effective
proglam that generates data nseful to scientists and water quality managers,
periodic evaluations of the program shall be onducted, Five years after the
start ofthe program and every threeyears thereafter, the PSAMP Steering
Committee shall identi$ an independeot organization with appropriate techni-
cal expertise to evaluate PSAIVIP. The independent organization shall prepare
a report for the PSAI\/[P Ste€ring Committee which evaluates: (1) the effec-
tiveness of PSAIVIP sampling, analy$€s, and data management in meeting
program goals; (2) the degree to which quality assurance requirements are met
and are effective in generating high quality data; (3) the degre€ to which
PSAMP reports are effective and appropriate in meering the program goals;
(4) the continuing need for PSAJVIP sampling and analysis tash, paramete$,
sampling frequeDcies, and station locations; (5) rhe degree to which PSAMP is
being implemented according to the overall design strateg4 and (6) the degre€
to which PSAIVIP results are used in water quality management decisions. The
report shall also make re@mmendations for improvements to the program in-
cluding the addition or deletion ofmonitoring tasts.

Thrget Dat€s: First ervaluation starts by July 1994 with repon due to the
PSAIVIP Steering Committee by December 1994.

[Status: As of October 1, 1988, there has been no activity under this element,
No tunding is re4uested for thh element for FY 190-91.1
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MAJORPI'BLIC
ACTIONS FOR
REVIElW

LEGISI.A,TION
REQUIRED

ESTIMATED COST

None

None

Development of the monitoring program cost approximately $197,800 during
Iiscal years 198E and 1989, including participation by members of the MMC
and Authority staff time. Individual agencies and organizations contributed
their staff time for participation on the MMC, while Authoriry staff time
devoted to the monitoring program was largely funded by the Environmental
Protection Agency. This does not include the osts of earlier reports prepared
by EPAand NOAAthat provided thebasis for the MMCwork

During 1987-1989 poftions of the planning and startup costs for PSAMP were
funded by EPA: development of the c€ntral Puget Sound database, coordina-
tion of the program, protocol development, and characterization of nearshore
habitat. $500,000 in state general fund moneywas directed tov,ard srartup and
baseline monitoring of sediments during fiscal year 1989.

Fbll funding for the monitoring program would cost $3.2 million a year to im-
plement ($6.4 million over the biennium), with additiorat startup costs of
$650,000 incurre<t over the first oae to two ]reo$. However, only $4.6 million
is being requested for the FY 190-1991 biennium. Field sampling and
laboratory analpis of sediment, water quality, and biological population
samples constitute the most oostly element of the program, wirh an annual
cost of $2 million. Cost estimates are shovm in the folloning table, which in-
cludes costs for: field sampling laboratory analysis of samples, coordination
and management ofthe program, providing a central data management sys-

tem, coordination of a citizens'monitoring program, development and main-
tenance of individual agency data management $),stems, implementation of
quality assurance procedures, and production of technical and public-release
rePorts.

The elimination of duplicative effors and reditection of state agency monitor-
ing programs has reduced the annual coct of the monitoring program by
$480,000. Cost savings (as well as educational benefits) are also proposed
through the involt ement of the public in @llecling samples at seneral loca-
tions around the Sound" although lhere are costs associated with running a
citizens' monitoring progran

No significant private sector co6ts have been identified for this program, with
the o.ception of staff rime provided by representative.s of the private sector
who serve on the Monitoring Management Committee. Increased monitoring
costs for dischargers are addressed in the Municipal and Industrial Discharges
Program.
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RESEARCH

PROBLEIVI
DEF'INIIION

at

*

Researcha is essentiat for understanding Puget Sound and is associated c/ater-
sheds and for developing management optiotrs for the long-term protertion of
the Sound. Research and monitoring together form the technical underpin-
ning of the plan. Monitoring can establish bas€line conditions and determine
trends itr th6e @nditions. Research can take the monitoring findings and es-
tablish the underlying prooess€s and relatiotrships that result in particular
monitoring ob$€rvations. Research is also integral to do'eloping morc ac-
curate, practical, and coEt+ffectft/e melhods and technologies for monitoring
and sample analpis.

There is no comprehensive and mordinated program of research for the
management of water quality in Puget Sound. Although much research on the
pbtical and biological syatems of Puget Sound has been compteted, there are
significant qt€stions to be resolved. For example:

* We know less about the shallow nearshore zone, the southern and north-
ern portions ofthe Sound, and the embayments than about the central
basin ofthe Sound;

We know very little about tbe natural variability in the living populations
of the Sound; and

We know very little about the biological and geochemical proc€sses that
transform toxic chemicals in the estuary and therefore control their fate
and toxicity.

At present, the funds for mmt of the research conducted on Puget Sound are
administere<I by federal agencies or state program offic€s that were set up as

th€ regional managero for federal program funding None of these agencies
claim responsibility for Puget Sound as a whole or view their primary objective
as the support of research. Rather, res€arch and contract studies are funded
specifically to provide information that supports the sgency's ability to carry
out its mission. As such, the scope of the research is neoessarily limited to the
perspective of the agency, and tllerc is limited research that lool6 at the
cumulative effects of decisions on the Puget Sound ecoslatem as a whole.

On some occasioru the purposes of the separate agencies have been combined
in the same research due to communication among the funders, regulators,
and researchers through the Puget Sound Estuary Program and other formal
and informal arrangements. However, there is no mechanism through which
the producers, consumers, and funders of research can agree on the priorities
for research on Puget Sound. As federal <lollars available for research on
water quality are being steadily reduced and other sources of research funds
have not yet increased, making best use of the funds that are available (while
seeking additional funds) is essential.

The present qntem often hlls shon of delivering research results to decision-
makers, other involved parties, and the general public in a form and time

4 ScientiEc imrcstigatbn in wtri6 a bypothesq idea, or assumption is developed and
tested through syrtematic ollectbn and obirctite aoab^ris of data.
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PROGRAM STATUS

frame that allows the results to be used in decisions. A portion of agency-spon-
sored res€arch re.$ide.s in 'gray' literature-internal reports that may not
re@ive formal peer review and for which the distribution is limited, Academic
research is generally published in peer-reviewed journals, but agency managers
have little opportunity or encouragemetrt to devote time and effort to keep
abreast of these multiple literature sour@s. Staff at the local planning level
have a particularly strong need for research results that are translated into
operating guidelines or model prograrns that they can readily adapt to their
specific situations.

Decision-makers and others concerned with Puget Sound have been confused
by disputes among scientists about the appropriate interpretation of existing
research, Scientiss feel equally frustrated that their ereertise and guidance is
not requested or given appropriate weight in decision-making. Scientists who
do speak publicly find they are all too easily tagged as advocates of a particular
interest group or policy. This may hinder the aooeptance of their technical ex-

pertise in the future on issues of public concern.

As population grows in the Puget Sound basin, the potential for pollution in-
creas€s along wilh the demands on Puget Sound and its resources. The issues
involved in balancing these demands are be@ming increasingly compler
Decisions on these issues need to be supported by a knowledge of the natural
system and the effects of human activities on that E6tem. Separating the
natural variabilrty from the human-induced changes requires a sustained re-
search effort. The present ftagnented pattern of agency-sponsored, short-
tenn contract studies ne€ds to be augmented to: (1) prwide a closer
connection betwe€n the research agenda of the scientific community and the
information needs of managen, regulaton, and those involved in decisions to
manage the Sound; and (2) support research that increases our general
knowledge of rhe Pug€t Sound system but that is beyond the purview of a
single agency.

The problems encountered in the present research s)6tem disrill down to two
qu€stions: (1) How can we ensure that the effort and resouroes that are
devoted to research are commensurate with and appropriate for the problems
we will confront in managing the Sound? and (2) How can we ensure that the
results of existing r€search are understood and available for the decisions that
we make on Puget Sound water quality?

As called for in the 19E7 Puget Sound plan, the Committee on Research in
Puget Sound was established in February 1987 and asked to make recommen-
darions to the Authority on eight issues important to Puget Sound research, in-
clu<ling: research priorities, institutional needs, data management, research
reserv€s, and the publication and dissemination of research results. The com-
mittee was composed of 20 representatives of academic institutions, state and
federal agencies, the business ommunity, agricrlture, environmental groups,
and private research organizations. The committee organized iself into ts,o
subcommittees which met monthly 1o accomplish their tasks.

The Subcommittee on Establishing Rasearch Priorities developed a proc€sn

for establishing priorities and then, beginning in July 1987, used the process to
generate the Erst list of f€search prioritias. The process had thre€ stepEr

27



1989 Pu8pt Souod Wrrcr Qurlity Mrnrgeocnl Plao

1. Identifrcation of r€s€arch needs and questions: Agencies and other groups
and individuals inrolved in Puget Sound decision-making were asked to
ident$ the issues and concerns where they felt additional research was

needed.

L Enpert analysis of research questions: Technical work group of rcscarc[
scientists were convcned to discuss tho status of research in sk gencrat
areas encompassing the questions from st€p 1. These areas qrcre: the dis-
tribution and physicaVchemical factors relat€d to toxic chemicals, the
biological effects of toxic chemicals, habitat modification, conventional
pollutsnts and nutrients, microbiological ontamination, and environmen-
tat and regulatory poticy, Each group attempted to reacrh a @nsensus on
the nve to ten priority rcsearct questions in each of th€s€ areas.

3. RanHng of research topics: The res€arch committee rqriewed the priorities
from the technical wort groups and ranked the research prioriti€s within
each general area bascd on three criterial the importance or significance
of the problem; timeliness; and the benefit for resources ommitted.

This ranked list of priorities is included in the oommitte€'s final report (s€e

below).

The Subcommittee on Institutional Issues identified the desired functions and
characteristics of an institutional struqure to address the current problems re-
lated to coordination and funding of research, dissemination of research
results, and use of research results in decision-making. The subommittee
then revi€n €d the structure, responsibiliti€s, and operation of cristing institu-
tions in th€ Puget Sound r€gion rclative to these functions. They also looked
at institutions elsewhere in the country to sec what ould be learned and
adapted from thos€ institutions to suit tho specific needs in Puget Sound.
Based on this analysis the research committee d€veloped a rccommendatio[
for a new institutional structure, the Puget Sound Research Foundation. This
propoaed foundation is a unique aombination of the successful features of the
other institutions.

The draft r€port of the committee uras complered in January 1988 and uas cir-
culated to trib€s, state and federal agencies, indusrial, agricultural, and en-
vironmental organizqtions, acade ic institutions, and the Tbchnical Advisory
Committ€e of the Puget Sound Estuary Program for their re\riew and com-
ment. The final repon was printeo and oisributed in March 198&5

The Authority also directed the research committee to convene a mecting on
Pugct Sound research. The First Annual Meeting on Puget Sound Rcscarch
was mnvened in Seattle on March 1&19, 1988. More than 7fi) p€ople ah
tended the meeting. Scientists prescnted recent research results related to
Puget Sound and explained the implications of their results to other re-
searchers, water quality managers, and the public, Also, the commlttee

5 @pies of the final rcport of the ComDinoe m R6carcb in Pugct Soutrd aI! srBilablc
upon requBt ftom PSWQA.
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presented its final repon at the meeting and received comment aom a diverse
panel of responders and from other meeting participants.6

PROGRAM GOAL

STRATEGY

PROGRAM
r'r.I.MI'NTS

R-1. PugetSound
Research Program

Tb establish a system of priorities and funding for research thar (1) adds to our
kn@ledge of rhe physical and biological qntems of Puget Sound; (2) identifies
causes and solutions of pollution problems; and (3) assists decision-making ac-

tivities of regulatory and management agencies while stimulating creativity
and qcellence in research.

The strategr for achioring this goal includes: (1) establishing under the
Authority a Puger Sound Research Program to promote the coordination and
fun<ling of Puget Sound research and to assist in making the results of research
available for decision-making; (2) developing legislation to establish sn inde-
pendent foundation to accomplish th€s€ functions on a long-term basis; and
(3) adopting a list of initial research priorities for sponsorship by the Puget
Sound Research Program.

The Puget Sound Research Program shall be established under the auspices of
the Authority to serve as the regional focal point to set research priorities,
sponsor research, and disseminate research findings related to Puget Sound
and its watersheds.

The Puget Sound Research Program shall be organized and managed as fol-
lo*s: (1) the Authority shall set policy and prwide oversight of the program;
(2) a senior scientist shall serve as director to oversee administration and serye
as spokesperson for the program; (3) a l2-member scientific ouncil ap-
poifled by the Authority shau reoommend research priorities and manage the
rodew of proposals for research; and (4) a rnanagement council shall prwide
input on researcb priorities, assisl in coordinating funding for research, and
jointly with the scientific ouncil sponsor forums on technical isues and other
activiti€s to f6t€r translation and dissemination of research findings. The
management ouncil shall oonsbt of repr€seutativ€s &om federal and state
agencies and local and tribal governments which either manage a program to
fund Puger Sound rescarch or have r€sponsibility for managing Puget Sound
sater quality and natural resourc€s. Representatives of indutry, citizens'
group6, and other associations or groups that use the resutts of research will be
non-voting members of the management council.

the Puger Sound Research Program shall carry out the fouowing functions:

6 Tbe t*o'rolumc proceedings of the Frst Annual MeetiDg on Puget Sound Rcsearch,
containing manuscripts of thc papcrs prereDt€4 tbc €secntit/e EUE[nary of tbc
committee's report, and transcripts of the paDcl dilcu$imsr ts availauc at a 6t of
$20.m from PSWQA- C-opbs arc alro availabb at m6t puuic librari€s around thc
SouDd.
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t. Researr.h Needs and hioritie* The progam shall manage a process that
takes a @mprehensive regional approach to identirying and setting
priorities for P'uget Sound res€8rch needs (inclu<ting problems or proc€s-
ses occurring in watersheds draining into and affecting Puget Sound).
Specificalln this process shall provide for:

a. Interactions among scientists and agency managers in setting priorities;

b. Involvement by agencies that support research in order to foster their use of
the prioriry list in rleciding which research to fund in Puget Sound; and

c. Periodic updates of the priority list so that it is useful to federal, state, and
local agencies, industry tribes, and other group involved with Puget
Sound in meeting their management needs.

The program shall encourage agencies, industry and other organizations
that fund research to consi<ler the list of research priorities in their own
process for allocating research funds.

2. Fund Raising: The program shall initiate a funding derelopment program to
establish a permanent and stabl€ funding base ftorn industry and other
private sources as well as ffom federal and state entities for suppon of the
research program and other funclions of the program.

3. Research Gran* hogram: The program sha establish and manage a com-
petitive r€search grants program to support research on the priority list
ftat is not adequately funded by government agencies or other sources.
The program shall solicit peer revieun of proposals submitted in each high-
priority research area. Proposals shall be selected on the basis of estab-
lished criteria, including, but not limited to: quality, significance of
erryected scientific cotrtribution, importance to an affected Puget Sound
resour@, and co6t. The program shall work cooperatively with agencies to
allocate funds, including supporting basic or process-oriented research
that may not be within a particular agency's mission but that is required to
understand and use the results of applied research.

4. Translation atd Dissemination of Research Reylts:? fire overall program
shall support timely dissemination and translation of Puget Sound re-
search results useful to the public and resource managen. Specifrcally, the
program shall:

a. Establish a policy that research supported by the program should undergo
peer rwiew and where appropriate be published in technical and scientific
journals;

b. Support preparation of synthesis or review papers on key Puget Sound issues;

c" Publish an annual report summarizing progress on program-supported re-
search and other activitiqs;

d. Sponrcr conferenoes on Puget Sound rescarch that include presentations on
current research, discussion of the implications of the research, and an as-
sessment of research priorities for the coming year;

7 This function shall be ooordinaM or integrat€d as appropriate with the Puget Sound
Ambient Moditoring Program and the Educatioo aDd Public Inrolwment Program.
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R-2. Puget Sound
Research Foundation

e. Sponsor forums for discussion of differences in scientific interpretation ofre-
search resuls; the forums should lead to oonsensus on points of agree-
ment and identification of wa),s to rasolve disparities; and

f. C-ommunicate and provide educational opportunitias to increase public un-
derstanding of how research contributes to the r€solution of current and
future issues related to water quality in Puget Sound,

5. Datallnfonnation Management:, The program shall facilitate access to data
and other information dealing with Puget Sound that is not readily avail-
able through the open literature, pa.rticularly unpublished research and
data. The program will not become a repository for raw data and publica-
tions but it shall act as a "brokern between those having information and
those needing it, including the public, the scientific community, regulatory
and resource management agencies, and environmental and community
groups. This function shall be coordinate<l with the data management
functions of PSAMP, which include the use of a central database of
PSAIVIP data and the development of a omputerized data inventory. The
PSAMP data iNentory will serve as a sour@ of infonnation on what com-
puteriz€d data are available and how they may be obtained.

6. Coordinationluith Other hograms: The program shall ensure that research
and monitoring activities are coordinated. This includes reviemdng the in-
tegrated technical report of the PSAlvlP to identi$ research needs related
to developing analytical and sampling methodologies or investigating
questions raised by the monitoring results. In addition, the prcgram shall
coordinate to the greatest extent possible with research and monitoring
programs including: the Puget Sound Estuary Program, NOA{ water-
shed monitoring programs, and T/FAil.

7. Inventory and Recommendation of Research Resenes: The program shall
coordinate with the Natural Heritage Program of the Department of
Natural Resources and othem to invenrory geographic areas that are
reserved for research, e.g., the University of Washington areas at Friday
Harbor and Shaw Island, Western Washington University's Shannon
Point Marine C€nter, federal and state wildlife refuges and parks, the
Padilla Bay National Estuarine Research Reserve, and other public and
private preserves. The program shall recommend establishment of addi-
tional reserves if specific emsystems are missing or underrepresented,
either for use as referen@ areas for monitoring or for res€arch.

Thrgel Dates: The research program will be established under the Authority in
July 1989.

[Status: The first research priority setting prooess rvas completed by the Re-
Eearch Committee and documentei in their final report in March 1988. All
other portions of this new element are proposed to begin in July 1989, Only
partial funding is requested for this element in FY 199G91.1

Concurrent with establishing the Puget Sound Research Program the
Authority shall commence the necessary steps to ensure the long-term
functioning of the program after the sunset of the Authority. The Authority
shall draft legislation to establish the Puget Sound Rescarch Foundation as an
independent nonprofit corporation. This draft shall sewe to foster discussion
and shall be considered in 1989 by the Authority in conjunction with recom-
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mendatiorui for long-term institutional eolutions to protect Puget Sound (ele-
ment PDI-l).

The mission of the foundation would be as follows:

1. To promote the coordination and support of research most need€d to under-
sund the character and functrloning ofPuget Sound and rhe significance of
human impacc on natural processes and resoures of the Soun{ and

2. To assist in making the results of that res€arch alrailable 8nd useful to the
decision-making proc€ss.

ff legislation is punued, the Authority would seek a joint state-f€deral charter
for the foundation by requesting that the [Ashington state Congressional
delegation submit proposed legislation in rhe U.S. Senate and rhe U.S House
of Represetrtatives to €stablish the foutrdation and to pronide for Congres-
sional matching funds for the support of its research granb program,

The Authority would submit proposed legislation to the \lhshington state
legislatur€ to charter the foutrdation and to prwide funding for administration
of the corporation and for operation of the research grants program.

The foundation would be chartered to perform seven functions relared rc re-
search: (1) identirying and setting res€arch needs an<l priorities, (2) managing
a research grants program" (3) mnducting fund raising, (4) assisting in the
translation and dissemination of research results, (5) assisting in data/informa-
tion management, (6) coordinating with the Puget Sound Ambient Monitor-
ing Program (PSAMP), and (7) performing an inventory of and recommending
research teserves.

The organizational structure of the foundation would be designed to:

1. Facilihre and enhanoe the potetrtial for generating broad-based, pennanert,
and regionally-controlled fu ndins

2. Provide for active participation in the activities of the foundation (especially
the setting of research priorities) by the scientific community, industry
tribes, citizens' groups, local governments, and state and federal
regulatory an<l re$ource management agencies;

3. Ensure that scientific €xperts in a range of technical disciplines are available
to provide independent advioe and guidance to the processes of esrab-
lishing research priorities, recommending research grant awards, and
translating and disseminating research results;

4. Foster interagency ooordination and funding of research efforts pertinent to
Puget Sound;

5. Enhance acoess to and communication of research data and results for all
parties concernod with Puget Sound management,

'Ibrget Dates: The decision on when to submit legislation to the state legisla-
ture and to the Crngress shall be dependent on the outcome of the study oon-
duaed under element PDI-I (Long-Tbrm Puget Sound Institutional Structure)

[Status: Draft legislation wi[$e prepared during the u/inter of 19EE{9. All
other ponions of this new element are propos€d to begin in July 1989 under
the auspices of the Authority.I
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R-3. Research
Priorities

The Authority hereby adops the follocdng list of res€arch priortties developed
by the Committee on Research in Puget Sound. This list shall serve as a guide
to agencies in their decisions to fund research prtinent to Puget Sound. The
Puget Soun<l Research Program shall rodery and th€ Authority shall readopt
tbe research priorities on a biennial basis.

The loag-term research goals and the r€search priorities for FY 1990-91 are
listed beloqr.

Lottg-Ibm Rcs e och Goals :

1. Understald the effects of connentional pollutants on Puget Sound and ad-
jacnt habitats.

L UndeNtand the effects of toxics on Puget Sound and sdjacent habitats.

3. Understand the effecrs of adjacent habitat alterations on Puget Sound
aquatic resources.

4. UndeEtand and improt/e th€ effectiveness of environmental derision-making
on Puget Sound.

kseorch hioritics for FY 199o1991l.

1. Develop background data on the effecs of agricultural runoff on oftite
water quality.

2- Characterize the input, cycling and effects of nutriena in embayrnents and
nearshore waters, and the rclationship of thesc proc€s$es to activities in
th.e watershed.

3. Identiry and inv€stigate biological effeds itr the sea-surfae microlayer and
other zones of contamiDant oonoetrtration.

4. Develop a better understanding ofthe chemical and physical proc€ss€s that
cotrtrol the Ate and effecrs of chemicals introduced by effluents tnto Puget
Sound-

5. Investigate the impacrs of chang€s in water quantity on wetlands and rhe ef-
fects of wetlands on uratented hydrologr.

6. Develop an undentanding of regional wetlands functioas and values, and
develop objective criteria for their measurement and erraluation.

The Puget Sound Research Program shall provide support under the research
grants program for scientists to conduct research on these priorities. This sup-
port shall include appropriate funding and encouragement to ensure that re-
search findings are communicated and translated into a form that is usable by
decision-makers. This should be accomplished through prompt publicstion of
research results in ter,hnical journals and in publications that are aocessible to
local government planners, agency $taff, and others. The Puget Sound Re-
scarch Program shall sponsor and convene forutns, worlshops, and confer€n-
c€s to discnss techaical issues and Oe implications of the coll€cted body of
rescarch information.

Drget Dates: This list sha[ be revieured, revised as appropriate, and
reedopted by l[arc.h 19q) and thereafter on a biennial basis.
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MAJORPUBLIC
ACTIONS FOR
REVIEtry

LEGISI.ATION
REQUIRED

ESTIMATED COST

[Status: This new element is proposed to begin in July 1989.]

None

1. Potential federal legislation establishing a foundation and authorizing Con-
gressional appropriations as matching funds for state and private dollars
that are contributed 1o support the foundation's research grants program
(R-2).

2. Potential state legislation chartering the foundation and appropdating funds
to administer the foundation and oprate the research grants program
(R-2).

3. Potential federal legislation to create additional national estuarine research
resewe(s) in the Puget Sound basin or state legislation to set aside land
for protection as a long-term, undisturbed site for monitoring and re-
search on Puget Sound (R-1).

The work of the Committee on Research in Puget Sound, including convening
the First Annual Meeling on Puget Sound Research, cost $179,0fi) for the irs-
cal year 1988-89 biennium. Individual agencies and organizations contributed
their staff time for panicipation on thc committee. The primary costs were for
Alrthority staff for the committe€, contactor support to organize the research
meeting, and other costs associated with the research meeting and the publica-
tion of the mmmittee's report and the proaeedings of the research meeting.

Fbll funding for the research program would have cost $4.5 million, but only
$1.8 million is being requested for the FY 190-91 biennium This figure in-
cludes $600,0fi) in state general funds each year for research grants. Costs are
estimated at $3.4 million in FY 1992, increasing to $4.0 million in FY 1994.
The increases would provide additional staff to provide program support along
with research grants of $3 million in fiscal years 1992and 1993 and $3.5 mil-
lion in fiscalyear 1994.

The annual research conference is estimated to oost $57,0fi) each year during
rhe FY 1990-91. These amounts include an assumed contribution from agen-
cies and the private sector that is based on the level ofsupport that was

provided for the First Annual Meeting on Puget Sound Research.
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ESTIMATED PIAN COSTS: RESEARCH

COST BI EI,TMENT

R-l C,ornmiltr or Pugcl Sound Rccorch

R- I ,2,3 PuCEt Sound Rrarch Progrom . .

FY AA FY A9

I Gt,745 75,511

o o

FY 90

0

898,i107

FY 9I

0

89A,&7

0

3,352,s27

0

3,4r0,r64

FY 94

0

3,969,206

t't qt Fr 93

TOTAL

8..n.'* hbi6

$109,745 t75,511 389S,407 0898,rO7 $3,352,@7 $3,110,16.t t3.969,206

Activitior collcd frr ly thc 1997 plon ond intrrim octivitir.
lnclrdcr t600,00O pcr ycor for fircol yao 1990 ond '91, t3,0O0,000 ftr frcol pc 1992 ond '93, crd $3,50O,00O in I994 io fud cornpclilivrly
:clcctrd rcsorch prcriccl* Alsumcr thot donolirrr providc poahl fundirp fior frc rrcarch cpnlcr.ic..

R-l
R-1,2,3

COSIS BY AGENCY

PSWQA

RessorchFoundotion . . ., .

TOTAL

COSTS BY FUNDING SOURCE

Fodcrol Funding

StoL G.n.rcl Fund

TOTAL

Pt ?2 FY 93 FY 94

ldt,745 75,511

3,352,027 3,ill0,l6/t 3,969,206

$03,7,15 t7s,54',t t898,407 5898,,107 53,352,027 t3,410,r54 $3,e6e,206

FY AA FY A9 FY 90

aga,&7

FY 9I

a9a,$7

59,235

44,510

54,129

t7,42
,18,000

850,r07

,18,@0

850,107

52,000

3,300,027

53,000

3,tr37 ,t 6t
53,000

3,916,206

$103,7,15 $75,5,11 5898,,rc7 t898,/|o7 S3,352,027 $3,410,164 53,969,206
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EDUCATION AND PUBLIC INVOLVEMENT

PROBLEM
DEflNIION

Pollution prevention rcquirB ao ongoilg oommitment ffom atr itformed, it-
rclve<l public Both education and public inlolrrem€,[t sne Deoessary com-
ponents ofa long-term matragerDent strategt br the Sound and i6 rcsources.

Blucation is neesary to foster public reogdtion of the Sound as a regional
and national resource, and to stimulate public, governmentat and prinate s€c-
tor support for the changes in lifestyle and finrncial ommitment neoessary to
pr€sene thesoun& Educadon is necessary both as a supplement and an alter-
native to eoforoeme[t programs. While enforemcot can act as an cducational
tool, it dosr not entirely oorrect many pollution problcms which r€sult ffom in-
dividual actions such as improper disposal ofwastes from households,
automobiles, or boats. Enforement is an impractical and often hfeasible tool
to address these problems, Individual responsibility and appropriatc dtspoGal
actions are better achict cd through education and public inrolvement Otrer-
all management and protection ofPuget Sound will requirc both regulatory
and voluntary or educationat programs.

An educational survey conducted by the Authority (August 1986) 8nd the in-
formation gathered from the 2{D individuals from the public and prftiete sec-
tors who participated in de\rcloping the strateg (19fl€8) rerreal that:

1. Moat education programs related to $ater quality or Puget Sound have suf.
fered berause they rEre not tied to any sustained funding base.

2- Mmt programs are dorel,oped. on an institution-ty-institution basis; thesc
prograrns are trot aoordinated with other potertially similar cfforts in the
regiou

9. There has been no consistent am to information bases on Puget Sound
for formal education programs in schoolc and oolleges, for nonformal
oducafional programs, (ie., interpredlrc enters, buslness and lndustry bul-
letins) or for citizen @mmitte€s and resource managers inrchrcd in public
policydecisions

4. Agencies general$ do not havc the resourccs to prwidc oordinatcd tcchni-
cal assistance or traiaing to public and prhnte scctor group which have
th€ potential to undenake sigaificant education and public involvement

Programs.

5. Erlucational programs in state agencies are rporadic, and wry f€$,positions
are allocated for educational activiti€s.

6. Messages about resource management are generally prescnted on a
piecemeal program-by-program basis rather than dclivered with a com-
plete and concrete message about a resourEe and the actioru necded to
protect it.

7. . Educational messages have b€en addrcssed to getr€ral rather than speciEc
audienoes.

8. Many environmental currictla related to Pugct Sound havc becn dcveloped
for K-lX but ttcrc tave been limited futrds to train teachers to use t[cm,

? /// 
'
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PROGRAM STATUS

Public tnrclwment in adionE to clean up aad protcct Puget Sound is impor-
tant becausc t[c public can brtag lnformation, expcrtise, rralues, fundin& and
prioritiG to the decislon-meking pr(rcEs. Experience has also shmdr that
rcsouroe managem€nt programs whic,h have not adcquat€ly educated or in-
volved the public are often met with resistance or animoeity, and some ul-
timafely fail es 8 result Suoessful agency and local gorernment programs
nccd to include pardcipation both by highly organized dtizen groups which
might be de$igDated as representative ofcertain secton or penpectives and by
indivtduals who, unaliped with any gloup, are representing therrselves or the
general public

The lllS6PSWQAissue paperon Public Involvemeat in Vrhter Quality Policy-
makhg notcd that the lelrcl of public involvcmear i:n water quality prcgranrs
and activities varics widely with the issue and the agency. Generally, staff time
atrd trainitrg are not specificaUy dodicat€d to public irwolvement. Certain re-
quirements for efiectfue public inrolvement are generally not being met
ltcse includq (1) timcly, undcntatrdable, aod oomplete noticc of pending ac-
tions; (2) am eerly in any decision-mating process; (3) ease of aow to the
prooess; and (4) rcsponse to citizenE on hory oomments or r€ommendations
are uscd.

Wtile education and public inrroh/cment activlties are sometim€s verydistinct
aoMties aimed at difierent audiencB for differcnt purpo6€s, the two fre-
quently are inseper.Dle erd ulork toward lho same end, Fbr emmplg om-
munity programs such as adopt-a-stresm and adopt-e-beac[ can be equally
effestiw as public inrolvement and education techniques. Flrrthermore,
publlc pollcy decisions requirc panicipation by citizens who have been edu-
cated about the issues. hr mmplg agencics and governments lavc a rEspon-
sibility to educatc individuals who sertp on adrdsory oommittaes.

Wlthln tlis @nt€f,t, educstion and public imofuemcnt should be comidcred
together in order to intcgrstc 8trd reinforce thelr complcmentary aspects.

In its first tcro !€ars, the Authority focused more formally on public inrolve-
meNrt thatr on education. Based on the Authoriqy's 1986 issue paper on Public
Involvement in Uhter Quality Pollcy-maldng, a publlc imohrement policy was
definod ard itrcluded in the 19Ei'/ plan. Public involvement is dcfined as an on-
going dialogue betreen inter€sted and affected partics and decisio!-mak€rs in
all stcpo in thc decision-making proccss. The public irnolvement policy (EPI-
3) must be folloved by all stete end local agencles in activities related ro im-
plementing the plan and will be considered in oraluating local and state
agencies' compllance with the plan.

Slnce the adoption of the Puget Sound l\hter Quality l[anagement Plan in
1987, one of the major activities of the Authority has becn the funding of a
seriee of d,cmonstration projects through the Public Involvement and E<luca-
tton Model ProJcct F\rtrd (rhc PIE-FUDd, EPI-z). Srare agcncies and local
governmentE have, to varying degrees, becn follmdng the public iawlvcment
policieo for plan implementatiotr,with theAuthority providing limited tcchni-
cal asshunce for public inrotuem€nt and cducation (EPI-3, EPI-5). The
Authority is prcpsriDg a list of matcrials sbout the €conomic and ecological
ralue of Pugct Sound whic[ arp evallable from federal and state agencies and
local governments; a xrater quelity directory for Puget Soun<l issues is also
being prepared (EPI6). Emlog has dcsignatod a public invokcment coor-
dinator 8nd b preparing a brochure explaining its nsiling lists (EFI-7). The
Arthority has aho funded support for tcacher training in €dsting currictla on
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Puget Sound (EPI8). The Authority has minimal staffsuppon for is library,
and as a result there is very limited public access to these materials (EPI-g).

The major new development in the Education and Public Inraolvement
Program is the long-range strategr. The 1987 Puget Sound VPater Quality
Management plan called upon the Authority to 'coordinate the development
of a long-range education and public invofuement stratesr in support of clean-
ing up and protecting Puger Sounl' According to the plan, the development
of the strateg/ was to include:

An inventory of existing information and education programs related to
Puget Sound.

b. Eramination of the effectiven€ss of existing education and public involve-
ment strategies on Puget Sound.

c" Analysis of the potential role of the media.

d. Assessment of the potential roles of prinate sector and grass roots com-
munily resouroes and programs.

e. Coordination and integration of the education and public involvement ef-
forts in other programs called for iII the plan.

Since public involvement was significantly addressed through the public invol-
vement policy, the stratery focus€s more on education. The strategr includes
expanded training in public involvement for state agencies, local governments,
citizens' groups, and individuals. Other elements of the strategr will also
prwide resources to support implemcntation of the public involvement policy,
for example, the field agents, resource teams, and acc€ss to public information,

Tb advise the Arthority in dweloping the strategr, the Eilucation and Public
Involvement Advisory Group (EPIG) was establi$hed. This l2-member group
was composed of eiucators, media experts, and representatives of environmen-
tal and public interest grouFr, industry, busiaess, agriculture, Eibes, state and
federal agencies, and local governments. ltr turn, to assist the advisory gloup
in examining the many diverse componens which any comprehensive strategr
must addr€sri, work teams were set up lo ass€ss the existing and potential roles
of various institutions and types of activities. Each work team produced a
report based on the cons€nsus of is members who represent€d a wide range of
skills and perspectives. The reports.included:

hrmal E<lucation-K-12 and Post-Secondar]t

Media;

User Groups (or private sector group);

Action Programs (e.g., adopt-a-stream, oil recycling, etc);

State Agencies and Interpretive Centers;

Nonformal Education (the maoy agency, local government, and private
s€clor activities happening outside the formal education sl6tem); and

3E
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PROGRAM GOAL

STRAIEGY

The education strateg/ proposes:

1 Local field agents or facilitators for education and public involvement.

2, Continued support ofeducation and public involvement programs through
the continuation of a modifed PIE-Fund.

3. Coordination of state programs to design comprehensive messages for par-
ticular audiences on how to keep waste out ofwaler (these programs can
then be used by local governments and the private sector).

4. An ongoing Pug€t Sound information base or clearinghouse.

5. Funding to improvo school and interpretive c€nter programs.

6. Integration of technical eirpertise, training, and educational programs of
resourc€ agenci€s which have responsibilities related to issues in the Puget
Sound Water Quality Management PlaL

7. Training to imprcve pubuc involvement programs and processes.

8. A steering committe€ to further €xamine the means to raise funG to support
education and public involvement programs.

The full strategt ale{reloped by the Authority as a result ofthe advisory process

appears in the plan. However, due to concern over rhe limited availability of
state general funds, only partial funding is sought for the n€xt biennium.
Specificalln the field agents, r€souroe tearns, the PIE-Ftnd, the K-12
programs, th€ steering mmmittee, and the mordinated messages for target
audiences are propos€d at partial funding levels for the 19G91 biennium.
Tbe information base and mo6t support to interpretive programs are being
delayed for tvo years,

Tb support, improve, and sustain education and public involvement programs
in the region over the lotrg term itr order to: (1) ioform, educatg and iN/olve
iodividuals, groups, businesses, industry, and government in the cleanup and
protection of Puget Soun4 (2) increasc undentanding of the Sound's ecosys-
tem; and (3) create the kind of commitment that will be necessary to sustain ef-
forts to improve and protect vater qrrrlity over the long term.

The strategies for achiwing this goal include: (1) a public involvement policy
to be followed by agencies and local governments; (2) increased resources to
state agencies for coordinated interagency education programs; (3) field
agents to coordinate among local and r€gional education and public involve-
ment programs; and (4) a Public lnvolvement and Education F'Und (PIE-Fbnd)
to suppon public involvement and education efforts ofboth the private and
public sectors.
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PROGRAM
ELEIVIENTS

EPI-I. Long-Range
Strategr (ES-1
through ES-10)

ES-1. Guidelines

*

*

*

*

*

l.

*

*

rt

The follwing guidelines shall bc used in dereloping programs as part of the
long-ratrge strstegl for education and public involvement:

Support activities which develop an ethicwhicb promot€s protecting
Puget Sound as a treasure.

Morrc be5ron<l the "us versus them' attitude and emphasizc water quality as

being in oreryone's self-interest.

Develop mechanisms for oooperation among the public sector, private s€c-

tor, and educational institutions.

Focus on local issues aod r€sour@s and how thc,y relate to the larger pic-
ture, promoting a sense of place.

Emphasize interesting innovrtive activities which inrolve people, put
them in charge of decisions, and lead to local action.

Prwide people with solutioDs, witl[ rrirgs th€y can do.

Include @ncrete goals touard which 6/eryone can work and which will
visibly demonstrate progress and success.

Inc,lude connection with an ongoing informatlon base which provides ac-
curate information on Puget Sound issues.

Build on €risting Fograms.

Improve coor<liaation of and cooperation among the education and public
involvement rcsourocs and activltles of state atrd local governments.

Desigr and organize activities, training and information which are
tailor€d to the target audienoe.

Include youth,

Crrncenratc resources at the local level but include a Soundnvide entity or
process whic,h will prorrille common direction, sundards, and coordination
for local actions.

Include an ongoing public auareness 'theme" campaign which will support
and connect cducation and public inrolvement activities.

Condua educational acrivities in a variety of settings, both regulatory and
non-regulatory.

*

t

rt
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*
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* Have clear goals and objectives and a built-in means of evaluating and
modi$ing thestratesr.

The Vrhshington Sea Grant Program, the Vftshington Srate Cooperative Exten-
sion Senrice, and the Alrthority shall together provide field agenrs to help aoor-
dinate and implement education and public involvement effons related to
water quality and the Puget Soun<l plan, with an emphasis on workingwith
local governments. The locatioru and responsibilities of the agents shall be
publicized rhrough agency and local government publications and hotlines.

Specifrc responsibilities of the field agents shall include:

a. AsEistance to l,ocal Gwerdmezrr. Prwiding or arranging technical and staff
support to help local governments develop and implement education and
public inrrolvement activities or programs which are directly related to im-
plementation of the Puget Sound plan. In the counties where field agents
are working, each county will work with the neld agents to develop a list of
the education and public inraolvement priorities for that county, based on
consultation with other local governments and interested group in the
county. Field agents will use thase priorities as a basis for design of their
work plan.

b. htblic Involvcmenr. Facilitating public involvement in local, state, and na-
tional water quality issues: aiding and encouraging agencies to follo\r the
public involvement policy of the Puget Sound plan (EPI-3); using local
means to notify groups of impending decision-making processes an<l op-
pornrnities; providing or arranging for public innolvement training at the
local level.

c. Futding. Facilitating funding of local education and public involvement
programs by identifring sources of funG, including informing groups
about the PIE-Fund (ESA).

d. Technical Assistance. Providing or arranging for technical assistanc€ and
training for local education and public involvement programs, including
the use of the resource teams (ES-5).

e. Coordination. Coordinating local programs with regionwide or statewide
programs and with programs in the Puget Sound plan; participating in the
technical coordinating oommittee (ES-7.2).

f. Waunhed Commr'nees. Publicizing the work of local watershed committees
to local residents and providing information to those @mmittees upon re-
quesr (NP-2).

g. Evaluation. Assisting in evaluation of the succ€ss, effectiveness, and direc-
tion of education and public involvement programs related to the Puget
Sound plan and the education strateg (ES-7.2): working with a local ad-
visory procass; aiding local programs to develop €valuation tecbniques;
sDrking with the Authority and thc steering committee to d€velop overall
etaluation techniqu€s for the long-range strate$r (ES-9).

ES-2. Local Audiences

2.1. I-ocal tr'ield Agents
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2.2. Tbrget Audiences

hr the 190-91 biennium Sea Gratrt and Cooperative Extension will <lesig-

nate six field agenrs to begin a model program in which agents carry out the
above responsibilities. An additional six lield agents shall be added over the
next two biennia.

A managernent group oonsisting of representative.s from Sea Grant, Coopera-
tive E(ension, and the Authority shall oversee the program.

The management group will involve local governments in the process of hiring
and evaluating the fiel<l agents and in determining where the agents will be lo-
cated. The management group will decide the location of the feld agents
based upon the folloudtrg criteria: (a) hterest shovm in panicipating in the
program as indicated in writing by local governments, groups such as the Hood
Canal Cooralinating Council, or other interest groups; O) the ne€d to lest the
neld agent model in different geographic areas and in both urban and rural set-
tings; and (c) the ne€d to t€st the fleld agent model as both a regional and a
local approach to developing programs.

Brget Date: The management group shall request letters of interest from
local governmenB and private s€clor groupo which would like a fiekt agent in a
particular region b,y Augrrst 1, 1989. Sea Grant and Cooperative Extensiou
shall hire field agents by September 1, 1989. C.ounties in regions designated
for field agents shall provide a list of education priorities to the management
group by November 1989.

[Status: This is a new elemetrt. Iltrraling is requested for the 190-91 bien-
nium to suppon six field agens. The long-term gosl is to have 12 to 14 agents
in the region.l

With Ecolog/ as lead, Eoolo$/, DSHS, and th€ Departm€nts of Agriculture,
Fisheries, and Wildlife shall organize their educational resources to provide
different audiene in business and industry with oomprehensive messages on
the actions necessary to prevent pollution generated by Oe particular activities
of each audience. This program would integrete ioformation for each
audien@ on issues such as municipal senage treatment q6terns, pretreatment
programs, discharge pcrmits, stonnwater s),sterns, septic qEtems, soli<t uaste
landfills, hazardous waste disposal, and waste reduction. Ecolory shall desig-
nate the order in which target audiences are addressed by this program.

With Cooperative F.xtension as lead, Cooperative F.:rtension, consenation dis-
tricB, the Deparunents of Agriculturg Ecolo$r, Social and Health Servic,
Fishcries, an<l Mldlife shall organize their educational r€sourc€s to provide
target agricultural audiences and pesticide applicators with a comprehensive
m€ssage on the actions neoessary to prevent their wast€s from entering water.

ltrr'ith State Ihrks as lead, Parks, DSHS, Ecologr, and Fisheries shall mntinue
to work with the Boarcrs Dsk hrce (see MB-3).

With Sea Grant as leaq Sea Grant, Ecologr, and Fisheries, requesting assis-
tane ftom the C-oast Guard, shall organize a similar program for commercial
fishing and marine transpon industry audiences.

C.ounties, cities, and special purpos€ districts, with support materials from the
state or local field agents (ES 2.1), shall provide education pro$ams for local
homeowners or residens. They shall utilize existing programs such as the early
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ES-3. Schools

3.1. lbacherThaining

3.2. Schml and
Citizens'Monitoring
Programs

action watershed programs, oountywide nonpoint education programs, and the
local hazardous waste management planning process.

The lead agency in each case described above shall invite representatives of
other appropriate agencies, including the Business Assistance Office ofthe
Department of Tlade and Emnomic Development, local field agents, and
members of the target audience to d€velop the information and materials, and
to defioe the best mechanisms to deliver the message (e.9, trade fairs, bul-
letins, trade association seminars or conferences, in-house uaining, com-
munity college classes, videos, agency programs, etc.) The lead agency, in
consultation with members of the target audience, shall determine who shoukl
deliver the program (the state, the private sector, local field agents, local
governments, or educators). As a rule, the state should develop the progam,
and other appropriate groups should deliver them.

thrget Dates: Ecolory shall hire its education coordinator by July 1, 1989. By
June 30, 1990, Ecologr shall develop and begin implementation of programs
for six audiences, Cooperative Ertension and Agriculture shall devetop and
begin implementation of programs for agricultural audiences, and field agents
shall begin coordinating rhe programs for local audiences.

[Status: This program is partially funded, Cooperative Extension and Agricul-
ture will develop pro$ams for agricultural audiences. Sea Grant will not
begin its program. Ecology will target six audiences in conjunction vrith its
waste reduction program. The department will address more than six audien-
ces if possible. The Business Assistance Ofnce of Tfade and Economic
Development will not be funded to support this program in the 1990-91 bien-
nium.l

The Offtce ofEnvironmental Education ofthe Offrce ofthe Superintendent of
Public Instruction shall coordinate and fund a Soun<lwide program to train
elementary middle school, junior high, and high school teachers in environ-
mental education. School districts shall be provided with funds for teacher-
release time to attend workshops to learn to use existing curricula related to
Puget Sound and water quality. Matching funds shall be made anailable to ex-
isting programs for workshop faciliration and materials.

lLrget Dates: SPI will begin to advertise and organize workshops and training
programs by July I, 1989. Approximately 400 teachen will be trained by June
30, 1990.

[Status: Funding is requested to traitr approximately 6m teachers, instead of
the 1,200 proposed in the full strategr. This is an increase in the funds current-
ly available ro train teachers in environmental education.l

The Otfre of Environmental Education shall prwide water quality kits to
schools to undertake pilot freshwater monitoring projets related to agency
and citizen programs. When these programs have been operating for a year,
the Office of Environmental Education shall consult with the Authority, Ecol-
o5r, the Monitoring Management Committe€, @mmunity mllege faculty,
elementary and high school teachers, and citizens to provide recommendations
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33. The Oflice of
Envimnmental
Education

ES-4. Interlretive
Activities

4.1. Existing Centers

to the Authority on: (1) the feasibility of expanded citizens' and school
monitoring programs; (2) the parameters for which citizens and students can
best provide information for PSAIT,IP an<l ftesbwater progfams; (3) ap-
propriate laboratory support and training for such a program; (4) data access

and feedback mechanisms for effective citizen and school participation in
monitoring programs; and (5) rhe practicality of integrating monitoring into
exisring school curiculia- (Soe element M-3 for more information on citizens'
monitoring.)

Drget Date: hoviale kits to schools by January 1, 1990. Make recommenda-
tion to the Authority by April 1991.

The Offrce of Environmental Education of the Office of the Superintendent of
Public Instruction shall hire certificated professional staff to support and im-
prove K-12 environmental education itr the Puget Sound region. Specifically,
fte office shall: (1) mordinate and implement the teacher training and
monitoring assessment programs described abovei (2) staffthe interagency En-
vironmental Education ?sk Force (ES-7); (3) hcilitate access to Puget Sound
information resources for schools and teachers (ES-6); (a) work with local
field agents to facilitate school and student participation in other programs re-
lated to the Puget Sound plan-watershed plannin& adopt-a-beach programs,
household hazardous waste colleclion days, interpretive center displa)6, etc,
(ES-2, ES-8.1); and (5) publish annual educational schedules and activities of
regionwide interpretive centers (854.1).

Thrget Date: SPI shall hire staffby September 30, 1989.

[Strtus: Partial funding is proposed for this new element" SPI is allocated
staff to carry out tasls one and tf,to ahe. The other tasks will be carried out
at $tatr$ quo until the offrce of Emdronmental Erlucation receives increased

tundinC.l

The Authority shall provide funding to existing interpretive centersS around
the Sound to suppon staff d€x/elopment and ttaining, workshops, displap, and
interpretive activities on Puget Sound. The Authority shall publish criteria
under which interpretive centem may apply for capital funds to dsvelop
facilities or displays, The Authority and the Office of Environmental Educa-
tion wiU publicize the sc,hedules and activities of interpretive centers on a
regionwide basis. The Authority shau provide funding for one half-time staff
for each of two interpretive centen a year. The Environmental Education
thsk hrce will determine which centers should receive staff.

8 Snake kke Natur€ Crtrtcr (City of Tacoma) Belling[am lvlaritime Hcritago C-cnter
(nonprofit); Padila Bay (Defrtmeot of Ecolosr); Nisqualty Dela (U.S. Fbh and
Wiltllife Service); Porlsbo Mein€ Scienoe Crnter (moprofrt); Ftrt Wordcn Msrinc
Sciene Oenter (Donprcfit); Feiro Marirc Irb (Ptrt Argel$); S€attle Aquarium (City of
Seattlc); Point f,)efaoce Aqusrium (Gty of Taffim); }vlrale Muscum, Friday Harbor
(oooprcfit); Jetty Icand (City of B,€,rett) BIaioe Ir[arioe Resourc Ccntcr (bcing
darclo@; Blaine).
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4.2. Nem, Centers

43. \trashington State
Ferries

4.4. Interaretive
Programs

?rget Dates: The Authority shall publish criteria by Nwember 30, 1989. In-
terpretive center staff will onduct one staff trafuiing session for the oenters by
June 30, 1990.

[Stotus: Most of this new element is being delayed until the 1992-93bien-
nium. A small amount of capital funds will be available to fund facilities and
displays. A small stafi cross-rraining fund will be arailable.l

In 1991 the Authority shall con'rene a committep of existing representatives of
interpretive centers, public and prirate nonprofit organizations, state agencies,

local governmetrts, trib€s, and business and irdustry to provide recommenda-
tions for the development of new interpretive c€nters which would fiU both
geographical and topical pps ia interpretative activities related to rhe Sound.
The committee shall specifically eramine the need for centers which interpret
(a) river systems in the Soun4 and p) the Sound as a whole.

Drget Date: Delayed.

[Stetus: This nery elemenr is being delayed until the 1992-93 biennium.]

The Department of Tlansportation shall initiate a program on the rdhshington

Srate Rrry q6tem which will train volunteers to make presentations on topics
dir€ctly related to Puget Sound such as the history of rhe ferry rystem, the his-
tory of pors, marine resources of the Sound, protection of Puget Sound, etc"

The display ryrtem implemented by the Vhshin4on State Ferries for the Cen-
tennial Celebration shall be continued and €xpanded after the conclusion of
theCintennial.

thrget Date: The Department of Tlansponation shall hire statr by July 30,
1989. The volunteer program will begin for the ferry'off-season'by October
15, 1989.

[Status: This is a nev program.l

.Pollcy: hr each topic or issue which would benefit from interpretive
programs or projeds (as opposed to major centers), the interagency Environ-
mental Fxlucation lhsk Force (ES-7) shall designate a lead agency to develop a

pilot interpretive proj€ct. The lead agency shall oonvene a @mmittee includ-
ing prfiate and public sector representatives to darelop a cooperative interpre-
tive proiect which identifies the issues, perspecti\res, controversies, expertise,
and educational approaches related to a comprehensive interpretive program
for that topic or issue. l,ead agencies are already designated for those topics
listed beloru

Iryatushds arrd Fish Habiut: The Department of Fisheries shall convene a

committee inctuding representatives of Wildlife, trib€s, sports fishermen, om-
mercial fishermen, nonproEt orgaflizations, DNR, local governments, and the
pri te sector to dorelop a model watcrshed interpretive program at one or
more barchcries located at sites easily aessible to visitors. This planning
proess and model shall provide the basis for coordinated interpretive
progrsms otr wateNheds, fish habitat, and tronpoint pollution at many
Fisheries, Wildlife, and tribal hatcheries, following the policy above.
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Fisheries shall create a major display at one hatchery a year for the next five
years, to b€ staffed by C.onservation Corps members or by interns who would
ideally be provided by business, industry, or sports group,s. Fisheries shall tund
smaller displap, workshop activities, and tours at thre€ hatcheries a year for
the next five yean, staffed by Conservation Corps members, interns, or volun-
te€rs, as necessary. Wildlife shaU cleate a major display at one hatchery every
two yearc. Fisheries, working with the Northwest Indian Fisheries Commis-
sion, shall grant futrds to one tribe a year for development of an interpretive
display at its hatchery. Pilot activiti€s will focus on thos€ hatcheries which can
draw the largest recreational audiences and also on those which would best
suPPort count)rwide eiucation and local watershed action programs under the
Puget Sound plan.

thrget Dates: Fisheries will convene a meeting to discrss the program by Sep-
tember 3Q 1989. llro hatcheries will be provided a minimum amount in capi-
tal funds to enhanoe or create interpretive displa,6 by November 30, 1989.

[Status: This program is being delayed until the 1992-93 biennium. Howwer,
a small amount of capital funG will fund projecB at two hatcheri€s.l

Slullfish: The Department of Fisheries shall onvene a work group that in-
cludes agencies, boaters, shelltish gros,ers, and tribes to develop an inrerpre-
tive program at an appropriate location in Puget Sound (see Shellfish element
sF-7).

Thrget Date: The progam shall begin by May 1, 190.

Wetlands: The Department of Ecologr shall develop and implement a long-
range wetlands education strates/ that augments Ecolog/s existing wetlands
education program (see Wetlands element W-Q. Ecolory shall work with
groups and agencies specified in W-7 to implement the components of the
stratesr.

Thrget Date: Emlogr shall submit the stratery ro the Authority by May 1,
1990. Agencies shall complete the interpretive program by September 1, 1990.

[Status: This is a new program.]

Contaminated Sedimenr,r: Ecolory, in cooperation with DNR, shall develop
educational materials dealing lvith sediment contamination issues. This effort
shall be integrated with the public informatiorvpublic involvement activiries
under elements S-4 and S-7. The resulting materials shall be maintained and
made available, independent of those elements, to educators, the media, and
the public. The materials shall address how particles collect in estuaries, how
contaminants bind to particles and the relatirrc conc€ntrations in water and
sediment ofvarious types of contaminants, how sediment-bound contaminants
come into contact with organisms, sources of contamination, known <listribu-
tion of sediment contamination in Puget Sound, sediment criteria, the dredged
material management s]6tem including confined disposal, and contaminated
sediment investigations itrcluding remedial actions. In addition, the ecology of
bottom-dwelling organisms, their importance to the overall ecosystem, and
their dependence on sediment quality shall be explained. lndMrlual acrions
that may oontribute to sediment contamination shall be identified.

thrget Date: An initial package of materials shall be developed and made
available by January 1, 1990.
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ES-5. Agency Thaining
and Resource lbams

5.1. Publie
Involvement
Workshops

5.2. Short Course on
Local Planning

53. Resource Tbams

[Ststus: This is a new program that wifl begin in July 1989.]

The Departmenl of Personnel shall sponsor or conduct workshops on public
involvement skills for state agency staff responsible for carrying out the
programs of the Puget Sound plan. These workshops shall be held in Olympia
and in the agencies' regional otEoes and shall be open to loqrl governments
and citizens interested in the Puget Sound plan.

Thrget Date: The Department of Personnel shall conduct three workshops by
December 30, 1989.

[Status: This is a new program.]

The Department of C.ommunity D€velopment shall develop and conduct an ex-
panded Short Course on Local Planning which includes a component on Puget
Sound unarer quality protection and shall wide$ advertise the auitability of
the course.

'Ihrget Date: The Department of Community Development shall develop the
class and be ready to advertise and respond to requests by December 30, 1989.

[Status: This is a newprogram.]

Policy: The interagency Environmental Fducation Thsk Force shall designate
lead agencies for interagency resouroe teams on resource issues related to
Puget Sound such as wetlands, nonpoint pollution, shellfish, fish€ries, or
wildlif€ habitat, as needed. The teams shall be available to:

,l Identify all regulatory scientifig policy, and teclrnical issues related to the
management and protecrion of a particular water quslity topic or Puget
Sound resource;

* Identify the controversies concerning managemetrt ofthat resource;

* Identi$ what is and is not known about both problems and solutions re-
lated to mamging or protecting the resource.

The teams should identify local govemment, tribal, and private sector erper-
tise and perspective,s.

TIrcse teams should be available at the request of the local field agenB to
provide an introduction, outline, or couse on resource issues in order to
provide oomplete and current information for use in programs which a public
or private sector group might undertake (e.g., a conference, an adopt-a-b€ach
or protoct-a-wetland project, or a citizens' committee on local wetland issues).
The teams will also provide support for education and public involvement ele-
ments of plan programs. Resource tearns shall be formed to support work in
oordination with the nonpoint techtrical assistance team (NP6).
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Sahnonid Enluncement and Habua* The Departments of Fisheries and
Wildlife shall each hire an additional field biologist. With Fisheries as the
lead, these staff shall establish a! interag€ncy resour@ team, inclu<ling tribes
and inviting volunteer spons fishermen or other citizens, to respond to re-
quests for training by community and school groups wishing to undertake sal-
mon enhancement, stream restoration and related nonpoint pollution issues.

The biologists shall be available to provide information on local fish runs, sal-
monid habitat, and local watersheds to local government, @rnmunity, school,
and private soclor education and public involvemetrt programs. The biologists
will also be part of the monitoring and stormwater resour@ teams (below) and
will contribute to the wetlands resource team as necessary (W-7).

trget Dates: Fisheries and Wildlife staff will be hired by September 30, 1989.

The resour@ team will be convened, tBined, and reaq to respond to requests
byJanuary 1, 1990.

[Strtus: Only partial funding is being requested for this element for the FY
9G,91 biennium. Fisheries and Wildtife are scheduled to hire only 0.5 FTE
biologist each for this etement.l

Monitoridg: Eoologr shall establish an interagency technical assistan€e team to
respond to requests for technical assistance and training by community,
school, and local government water quality monitoring programs, unless the
committee designing the freshvater monitoring program decides another train-
ing system is preferable (see ES-3).

Thrget Date: The r€sourc€ team will be convened and trained by November 1,

1989.

St6,rmwaer. Ecologr shall establish an interagercy resource team to respond
to requests for technical assistane and training on stormwater by local govern-
ment or private s€ctor grcuP6.

lhrget Date: The resour@ team will be convened and trained by December 1,
1989.

Nmpidt thrget Dates: Nonpoint resource team is delayed F\rnding is
provided for the nonpoint technical assistance team to provide resourc€s only
for the watenhed ranking and planning programs (NP-2).

[Status: While the nonpoint resource team will be delayed, many of the
resourc€s it would provide will be covered by other teams.]

Wetlands: See element W-7.

Shellfisht Fisheries shall establish an interagency resourc€ team to respond to
requests for technical assistance and training on shellfish and adopt-a-beach is-
sues from local govefnment or private sector groups.

thrget Date: The resource team will b€ convened and trained by December 1,
1989.

[Status: This is a new etement.]
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ES-6. Information
Base

In order to ensure an ongoing reliable information base the following ac-
tivities shall be supported.

Puget Sound Access: The University of Ufashington shall co[tinue and update
the Puget Sound Access, a computerized bibliography of tlocuments on Puget
Soun<!. The University of lihshington shall hire a person to €rpand the
database ro include a bibliography of non-rechnical resouroes: brochures,
videm, slide shovs, interpretive centers, and community projeca which ad-
drsss Puget Sound and regional water quality issues.

State of thc Sand rteporr: The State of the Sound Report should continue to
be published biennially after the scheduled sunset ofthe Authority.

The Puget Sound Ambient Monitoing hogram and the Puget Sound Research
Program: The Authority shall make available summary reports of the Puget
Sound Ambienr Monitoring hogram and Puget Sound Research Program for
use by the public. This function should continue after the scheduled sunset of
the Authority.

Geographic Information Systems: Major geographic information s)6tems on
the Sound, its vsatersheds, and freshwater and saltwater monitoring, shall be
made accessible to the public.

Case Sudies: The Authority shall make available one scholarship each quarter
for a graduate student to prepare a comprehensive case study on a major issue
related to Puget Sound. Copies of the case study shall be printed by rhe
Authority for use by college and high school faculty and shall be made avail-
able to the public

Visual Representation of Puget San d: The Authority shall provide for the
development ofvisual and graphic educational materials for use in education
and public involvement programs related to Puget Sound- As part of rhis
program, Shoreline Community College shall complete its s€ries of
topographic representation of major features of Puget Sound and shall print
the drawings for use by the public.

Technical Library: The Authority shall convene a oommittee of business, in-
dustry, and agency representatives, including Ecologr and the Business Assis-
tance Office of the Department of Tlade and Economic Development, to
create a joint private sector/public sector technical library easily acce.ssible to
and usable by business and industry which shall provide information on laws,
regulations, standards, and compliance technologies.

Speal<zn' Bureau: The Authority shall convene a committee of private and
public sector representatives to establish a speakers' bureau. Speakers will be
screened both for comprehensive and accurate knowledge ofa topic and for ef-
fective presentation. The Authority shall make funds available for travel and a
small honorarium for speakers and shall publicize the bureau.

thrget Date: The policy on geographic information systems goes into effect
with adoption of the plan. With the exceptior of the State of the Sound
Report and the monitoring repon, no funding for these activities is being re-
quested for the FY 190-91 biennium.
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ES-7. Coordination

7.1. Environmental
Rlucation Thsk Force

7,2, Puget Sound Plan
Bducation Strategr

SPI shall provide part-time staff to the interagency Environmental Education
Thsk Force to better enable it to:

Provide a forum for communication and mordination among general
education and information programs of agencies.

Provide the link betrreen the general education and public involvement
programs of agencies and the overall management and direction of the
long-range strategr by working with the local field agents an<l by participat-
ing on the technical advisory committee d€scribed in ES-? below.

* Provide a forum in which to decide which agency should be the lead on
cooperative interpretive efforu (see ES-4.4 above), interagency training
teams (see ES-5.3 above), or other cooperative educational programs;
and, where appropriate, act as the planning committee for cooperative or
mordinated projects.

Publish tho educational planning schedules of agencies.

Annually publish a list of the individuals (and phone numbers) in each
resour@ agetrcy who have formal resporsibilities for education and public
involvement.

Continue to coordinate agency support to K-12 teacher training and
program implementation byworkingwith SPI (ES-3.1) and the local field
ag€nts.

The Environmental Education'Ihsk Force should include representatives of
the C.onserrration Commission or Conservation Districts, Washington Sea

Grant, $rhshington State Cooperative Extensiotr, local governments, and
tribes.

Thrget Date: SPI shall hire staff by September 30, 1989,

[Status: The Environmental Education Thsk Force is an ongoing interagency
group. This is a new program.l

The Authority shall establish a technical advisory committee to me€t a mini-
mum of three times a year to advise the Authority on coordination neeied for
education and public involvement pro$ams related to the Puget Sound plan.
The agenda for these meetings will provide an opportunity for education and
public involvement program staff to discuss: (1) disffete program needs which
mighr be met with resources or ideas from other programs, (2) timing and
coordination issues, and (3) techniques for evaluating programs.

The committee shall include agency staff from programs such as the local field
agents (2.1) and appropriate staff from the Authority and Ecologl. Ecologr
representatives shall include: the public involvement coordinator (EPI-7), the
education coordinator (ES-7.3), hazardous waste information office staff
(I{HW-Z), a member of the nonpoint technical assistance team (NP-6), wet-
land education staff (W-7), point source outreach staff (P-26), and stonnwater
education staff (SW-2). The committee shall also include SPI staff to the En-

*

+
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73. Ecolory
Education Coordinator

7.4. tr'isheries
Education Coordinator

7.5. Wildlife
Education Coordinator

vironmental Education Thsk Force (ES-3); staff for the Boaters Thsk Force
(MB-3); and staff from appropriate educational programs of Fisheries (ES-5),
DSHS, Wildlife (ES-5), an<l DNR. In addition, representatives of staff from
local watershed programs which include education (NP-3 and NP4), conserva-
tion districts, and education staff for tribes shall serve on the committee. The
committee shall encourage the participation of education and public involve-
ment staff from private sector programs.

Thrget Date: The Authority shall convene the first meeting of the Tbchnical
Advisory Committee by November 1989.)

[Status: This is a new program.]

The Department of Ecolo$/ shall hire a public education coordinator who will
coordinate Ecolog/'s education programs related to Puget Sound. The coor-
dinator will ensure that agency education programs related to Puget Sound are
consistent with the direction of Ecolory's education programs statewide.
Specific responsibilities of the coorditrator include coordinating Ecolog/s
education resources with those ofother agencies to develop the target
audience program (ES-2.2) and overseeing Eoolory's participation in the En-
vironmental E<lucation thsk Force (ES-7.1) and the technical advisory commit-
tee (ES-7.2).

'Ihrget Date: Ecologr shall hire th€ coordinaror by July 31, 1989.

[Status: This is a new program.]

The Department of Fisheries shall hire a part-time public education coor-
dinator who will coordinate the Department's education programs related to
Puget Sound. The coordinator will ensure that agency education programs re-
lated to Puget Sound are consistent with the direction of the department's
education programs statewide. Specific responsibiliries of the ooordinator in-
clude coordinating Fisherias' education resources wirh those of other agencies
to develop the resource team program (ES-5.3); overseeing the shellfish inter-
pretation program (SF-7); enhancing Fisheries' support to volunteer stream
enhancement efforts in the Puget Sound region; and overseeing Fisheries' par-
ticipation in the technical advisory committee (ES-7.2).

thrget Date: The Department of Fisheries shall hire a coordinator by Septem-
ber 1, 1989.

[Status: This is a new program.]

The Department of Wildlife shall hire a part-time public education coor-
dinator who will coordinate the department's education programs related to
Puget Sound. The coordinator will ensure that agency education programs re-
lated to Puget sound are consistent with rhe dire€tion of Wildlife's education
programs statewide. Specific responsibililies of the coordinator include coor-
dinating Wildlife's education resources with those of other agencies to develop
the resourc€ team program (ES-5.3), and overseeing Wildlife's participation in
the technical advisory committee (ES-7.2).

thrget Date: The Department of Wildlife shall hire a coordinator by Septem-
ber 1, 1989.
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ES-8. PIE-X'und

ES-9. Steering
Committee

a

[Status: This is a nem'program.]

The Authority shall support the funding of local programs through a Public In-
volvement and Education F\nd (PIE-Fbn<l). The Authority shall publish re-
quests for proposals for local prograns which:

Raise awareness of water quality issues by engaging people in actions to
protect Puget Sound. These action projecs could include such actMties
or projects as adopt-a-beach, adopt-a-stream, protect-a-wetland,
household hazardous waste collection da)6, water quality monitoring, and
biological survgn. To be effectivg these programs often require funds for
signs, equipment, and brochures and may require techdcal expertise and
training.

b. Raise awareness of water quality issues through general and diverse educa-
tion activities. These communications programs could include such ac-
tivities as workshops, conferences, plal,s, poster projects, tours, festivals,
and brochures. To be effective, these programs often require funds for
printed and audiovisual materials or staff and may require technical exper-
tise and training.

Groups will apply for these tunds through a request-for-proposals process
which would include the criteria in ES-l.

A portion of the PIE-Fund would be direcled tourud programs that specifical-
ly support the educational needs of local governmens which are directly re-
lated to the Puget Sound plaq particularly those governments that are not
receiving dired support from the field agent program [ES-2"1].

Tbrget Date: The first round of contracts shall be awarded by December 31,
1989.

[Status: This element will oontinue and modify the PIE-Fund program which
was included in the 1987 plan. Under that program the Authority issued
guidelines by September 1, 1987, and began to award contracts by Deoember
3l,lffil , Eligible group included citizen and environmental organizations,
tribes, local governments, and educatioml institutions. hrty-seven contracts
were awarded for public involvement and education model projects--$5&1,000
for the first round of contracts (December 1$7) and $4fi),0(X) for the second
round (June 1988).1

The Authority shall appoint a steering committee which will: (1) dwelop op-
tions for securing long-term funding for educathg and involving the public in
the cleanup and protection of Puget Sound; (2) reflne guidelines and criteria
and rwiew proposals for the Public lnvolvement and E<lucation Ftn<t (ES-E);
(3) e'valuate the effectiveness ofthe Education and Public Involvement
Program; and (4) ass€ss the need for establishing a foun<lation to carry out
these functions. The committee shall include educators and representatives of
nonprofit organizations involved in the protection of Puget Sound, local
governments, and business and indusrry.

thrget Date: The Authority shall appoint the committee by July 30, 19E9.

[Status: The Authority established the Education and Public Involvement Ad-
visory Group (EPIC) to oversee the d€velopment of the long-range education
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ES-10. Campaigns for
Puget Sound

ES-11. Yearofthe
Sound

ES-12. SoundWaters
Arrard Program

strates/ and the PIE-Fbn<!. This steering committeg would be similar to
EPIG, but the emphasis would be on developing long-range options for fund-
ing and overseeing the PIE-Fbhd.l

The Authority shall initiate public awareness campaigns or activities which

* Focus on tangible results tolrlard which individuals in both the private and
pubtc sectors can easily direa initiative and resources; and

* Provide an opponunity to show measurable results which present clear
and visible feedback on success in meeting a water quality goal or objec-
tive for Puget Sound.

Campaigns could address tangble results in meeting such goals as:

* Reopen oommercial and recreational shellfrsh beds.

* Reduce plastic debris in Puget Sound.

I Protect wetlards around the Sound.

* Reduce the amount ofoil in Puget Sound.

* Reduce septage in Puget Sound.

* Reduce ontaminants in stonnwater.

Thrget Dates: The Arthority shall initiate the fint campaign by March 1fi).

[Status: This is a new program.]

The Authority shall request that the governor declare 1991 the Year of the
Sound and appoint a Year of the Sound Committee which includes repre-
sentatives of both the public and private seclors. Ttre committee shall seek

funding and support for schools, colleges, agencies, and industry to work
together to promote and create ervents which highlight the sound and what
people are doing to protect it, and which provide in-depth educational oppor-
tunities on the Sound and its management issues.

thrget Date: The Authority shalt make its request to the governor by July
1989.

lstatus: This is a new program.]

The Authority shall develop an annual 'Sound Whters Award" program which
recognizes small or large business€s, trade associations, local governments or
local government officials, service clubs, ],outh groups, individuals, and others
for positive action taken to protect water quality,

trget Date: Delayed.
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EPI-2. Funding for
Model Education and
Public Involvement
Projects

EPI-3. Public
Involvement Policy

[Status! No funding for this element will be requested for the FY 190-91
biennium.]

Elements ES-1 to ES-12 above mmpose the new long-range education
stratesr. The following elemenls are ongoing programs of the 1987 Puget
Sound plan.

PSWQA shall provide funding for a short-tenn program (1987-89) until the
long-range strategr is developed. The program will focus on projects that
could serve as models for public involvement and education, community
cleanup, or citizen monitodng of water quality or biological resources.
Croups eligible for funding will include citizen and environmental organiza-
tions, tribes, local governmens, and educational institutions. Projects eligible
will include existing and new programs as well as proposed activities related to
any topic addressed in the plan and any area of Puget Sound. PSWQA shall
issue guidelines, call for proposals, and select participants.

[Status: Completed, Tlansferred to ES-8,]

The following public involvement policies shall be followed by all state and
local government agencies in implementing the Puget Sound plan:

a. A broad representation of the public, both those being directly affected and
members of lhe general public, shall $s consuhed in <leveloping and adopt-
ing rules, eslablishing criteria, s€tting guidelines, selecting sites or target
areas, developing action plans, and carrying out other activities related to
the Puget Sound plan.

b. A variety of public involvement techniques shall be used. Where advisory or
review committe€s are deemed helpful to provide public involvement in
the implementation of the plan, existing standing committees or com-
missions and established processes such as SEPA the Shoreline Manage-
ment Act, and local comprehensive plan procedures should be evaluated
and improved where posible rather than creating new committees.
However, new or additional committees or processes should be created if
needed to achieve full public involvement. Agencies shall consider reim-
bursing travel expenses of members of advisory bodies.

c. Agencies shall allocate adequate staff resources to their public involvement
programs. Agency staff responsible for public involvement shall rec€ive
training in public involvement techniques and skills.

d. State and local government agencies shall use public information techniques
that exceed requirements for legal notic€ or publication in the State
Register to ensure that: (1) public information on d€cisions to be made or
actions to be taken for the Puget Sound plan is oomplete and under-
standable; (2) the effe4ts--€specially effects on special groups or
geographic areas-of the proposed decision or action are fully described;
(3) rhe ways in which the public might be affected by the decision or action
are fully presented; and (4) the wa),s in which the public may influence the
decision-maker and appeal the decision are explained.
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EPr-4. PSWQA
Activities

EPI-5. PSWQA
Tbchnical Assistance
on Public Involvement

e. To facilitate access to decision-making processes, state and local government
agencies shall send notification for public hearings or meetings as early as

possible, shall seek to provide both day and evening meetings an<l hear-
ings, and shall explain how public comment was incorporated into
decisions and actions. For decisions affecting a large geographic area,
meetings and hearings shall be held at locations throughout the area.

trget Dates: Policy in effect upon plan adoption, but agencies and local
govemments may phase implementatiorL

[Status: As programs from the 1987 plan are being implemented, the public
involvement policy is being followed, to varying de$e€s, by state agencies and
local governments.]

PSWQA shall continue to use its planning and oversight process as a means to
provide education and public involvement on water quality issues through
seminars, field trips, conferences, public meetinSs, publications, media, and
distribution of PSWQA information to local libraries. The Authority shall use
its net$letter, slide shows, and media oontacts to publicize opportunities for
the public to become involved in policy-makin& monitoring, cleanup, or
educational activities related to the Sound. PSWQA shall also use its ner slet-
ter and slide shows to give recognition to new and existing efforts and
programs which are supportive of the goals of the plan.

PSWQA shall coordinate the integration of education and public involvement
elements ofall programs in the plan in order to avoid duplication of resources.

PSWQA shall work with the Superintendent of Public Instruction and wirh
the Environmental Education TLsk Force created by the 1986 legislature to
mordinate educational programs on water quality.

[Status: Through is newsletter, Soundwaves,PSWQA has publicized oppor-
tunities for the public to become involved in policy-making and has given
recognition to new and existing efforts and programs which are supportive of
the goals for the plan. PSWQA held a major research conference and con-
ducted various seminars, field trips, and public meetings on issues in the plan.
The Alithority's numerous publications were widely distributed to regional
libraries and interested parties. The Authority did not receive adequate fund-
ing to carry out this element at the level originally intended. Rrnding for this
element has been further reiuced for the 1990-9L biennium.

Coordination and integration of education elements from all programs will be
expanded and improved under ES-7; the work with the Superintendent of
Public Instruction and with the Environmental Education Thsk Force was
focused on the development of the long-range strates/ and on teacher training
and will continue.l

PSWQA shall e.stablish a program of technical assistance on public involve-
ment for state agencies and local governments to assist them in implementing
the Puget Sound plan. 'Ibchnical ,ssistanoe shall include developing materials,
providing rraining, erraluating agency public involvement programs upon re-
quest, and making recommendations. PSWQA shall monitor public involve-
ment activities of agencias implementing the plan.
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EPI-6. Information
on Water Quatity
Issues

EPI-7. Ecologr
Coordinator and
Mailing List Brochure

EPI-8. K-12 Funding
for Tbacher Thaining

[Status: Completed. T]ansferred to ES-5.1 and 5.2. Due to a lack of funding
for additional staff, PSWQA has provided minimal technicat assistance on
public involvement to state agencies and local government. Tiaining in public
involvement skills will now be provided under ES-5. PSWQA has been
monitoring public involvement activities of agencies implementing the plan.]

List of Agency Matcnhlr: PSWQA shall ask federal and state agencies and
local governments to make available to educators and the public reports,
brochures, pamphlets, and other up-todate information related to water
quality and the economic and ecological lue,s of Puget Sound. PSWQA shall
identi$ relerrant agencies and types of information and shall prepare a prelimi-
nary lisr of materials available and their locations. This list shall be updated
regularly and disrributed widely.

[Status: Scheduled for completion by October 31, 1989. PSWQA identified
relevant agencies and types of information related to water quality and the
economic and ecological values of Puget Sound and has prepare.d a prelimi-
nary list of materials. There are no funds to update and distribute this list
This funqion would be carried out under the information base (ES-6) in the
long-range strategr which has been delayed until the 1990-91 biennium.]

Water Qulity Dbectory: PSWQA shall prepare a directory for public use,

<lescribing rhe appropriate contacts for obtaining information on specitic is-
sues related to the Puget Sound plan, This dirertory shalt be updated as neoes-

sary and shall be widely distributed, PSWQA shall also coor<Iinate with other
agencies to make use of existing hot lines to handle inquiries on a wide range
of environmental issues related to Puget Sound.

[Status: Scheduled for completion by October 31, 1989. PSWQA prepared a
directory for public use, tisting appropriate contacts for information on
specifrc issues related to the Puget Sound plan. There are no funds to update
the directory for wide distriburion. PSWQA has coordinated with other agen-
cies to make use of existing hot lines to handle inquiries on environmental is-
sues related to Puget Sound.]

Ecologr shall designate a public involvement coordinator who shall be respon-
sible for coordinating public involvement activities related to Ecolo5/'s
responsibilities under the Puget Sound plan. ln addition, Ecolog shall
prepare a brochure describing the various mailing lists maintained within the
department, defining the purpose of each, and giving instructions on how to
get on each list. This list will be updated perio<lically.

Thrget Dates: Ecolog designates coordinator by January 1, 1988. Ecologr
prepares brochure by April 1, 1988.

[Status: The Ecologr coordinator was designated October 7 , lW. The initial
mailing list brochure was completed in April 1988. The initial brochure
material will be expande<l for broader distribution when Bcolop's centralized
mailing list qntem is in place by December 1988.1

PSWQA shau support rcacher training programs related to the Sound by
providing funds for release time for tescher vrorkshops through the model
education program.
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MATORPUBLIC
ACTIONSTOR
REVIEW

LEGISI,ATION
REQUIRED

ESTIMATED COST

[Status: $55,000 from the Public lnvolvement and Education Ftrnd (see EPI-
2) rvas allocated to teacher training: $27,500 each year fcir fiscal years 1987
and 1q88.I

The Authority will consider the adequacy of public involve mertt when review-
ing major public actions identified in other programs. As part of is review of
biennial reports of state and local agencies (sec Chapter 4), the Authority will
consider implementation of the pubuc involvement policy.

None

The full program would cost approximately $6 million for the 1990-91 bien-
niurn However, in remgnitiotr of budget constraints, only $3.4 million is now
proposed for funding during that biennium. This would inctease to ap-
proximately $6 million per biennium in future biennia as activities and staff
are added to carry out the stratery. F\rnding for the long-range educational
strategr only (ES elements) would be increased; existing programs (EPI ele-
ments) would be funded at the 190-91 levels in future biennia. Ib effect rhis
reduction in state general funds, many elements in the strategy have been
postponed or reduced for the 190-91 biennium, resulting in a general fund re-
quest of $1.9 million. In addition, the program budget would include $1.1
from the Centennial Clean rtrhter Fund and $360,000 in capital funds.

The elements of the long-range stratesr with rhe largest msts include the local
field agents or coordinatom at an biennial cost of $635,(X)0, resource teams at
an biennial ost of $3,,18,0fi), i[tegrated water qualiry programs for business
and industry at a biennial cost of $417,000 and a continued Public Involvement
and Education Fund to support local programs at an annual @st of $500,000.

Some educational activities related to the long-range strategl are funded as
mmponents of other plian prograns (MB-3, W-7, S-7,andP-27).
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ESTIMATED PIAN COSTS: EDUCATION AND PUBLIC INVOLVEMENT
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EDUCATION AND PUBUC INVOLVEMENT
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NONPOINT SOURCE POLLUTION

PROBLEM
DEF'INTIION

On.Site Septic Systems

Nonpoint source pollution originates from surface rrater runoff, discharges
from boats, or atmospheric depositiotr. It is a general category for pollution
that is not colleded in and discharged through pipes. Nonpoint source pol-
lutants include pathogens (as indicated by fecal coliform bacteria), sediments,
nutrients, and toxican$. Most pollutants originate on the land, where they are
picked up by rainnmter and carried into streams and rivers that empty into rhe
Sound. Because a bay can rec€ive the drainage ftom a large land area (water-
shed) as well as discharges from boats and other water-based sources, sources
are numerous and often can be difrc,ult to identi$ indivi<lually.

Bacterial mntamination from nonpoint source pollution has required DSHS
to condition, restrict, or prohibit rhe harvest of shellfish at 15 Puget Sound
growing areas since 1981.e The major sources appear to be: increasing
development of noncommercial farms, iailing on-sire senrage disposal (septic)
systems, large commercial farms, and boats and marinas. In some cases,

stormwater from newly urbanizing areas adds additional bacterial and possibly
toxic contamination to shelllish beds. (Bdsting urban areas typically have
high levels of fecal contamination and were prohibited for shellfish harvest
many years ago.)

Since the 1900 each nonpoint source (on-site septic sysrcms, agriclltural prac-
tic€s, boats, marinas, and forest practices) has been addressed by its own con-
trol program, each one usually by a different government agency. These
programri produced some important local su@€sses. Howerrer, prior to the
watershed management program adopted in the 1987 Puget Sound plan, over-
all control of nonpoint pollution of the Sound was generally inadequata This
was true partly b€Eause there was a lack of oordination among the agency
progams and also becausc there was no integrated prooess to manage all non-
point souroes in a bay or watershed.

Fhilure to prevent nonpoint pollution (and impacts on beneficial uses like
shelfish) also has resulted from a continual underfunding of programs at
federal, state, and local levels. 'Ite state legislature established the @ntennial
Clean rr\bter Rrnd (cigarette tax) in 1985 to provide dedicated funds for
statewide water quality control facilities and aaivities. long-term competi-
tion for the ftrfld is expected to be intensc, especia[y as programs and activities
accelerate, In addition, rhe fund was nor designed to support state agency
oPerations.

hiling on+ite septic syrtems can discharge pathogens and household and
other chemicals to streams, groundwater, and eventually Puget Sound.
Failure.s occur becausc many soils in the Puget Sound region are poorly suited
for conventionat q6tems, b€cause water tables are high, or because the s),stems

are improperly designed, installed, or maintaine<!. l,Iany older systems have
hiled because they were designod to serve as temporary units for summer cot-
tages or until an area was sewered. lMay, approximately one-third of the resi-

9 DSHS classifies all adual aDd potential she[fBh growiDg vaters in Washington a$
Approrca, Conditiooa[y Approrcd, R6tricte4 or Prohibitcd.
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Agricultural Practices

f,'orest Practicrcs

dents ln the Puget Sound basin are served by on-site systerns. This fraction is
increasing as more population growth occurs in semi-rural areas.

New on-site septic sFtems must comply with local health @d€s, which meet
the minimum sendards in regulations promulgated by the state Board of
Health (Chapter 248-96 WAC). Most systems that are failing today (three to
five percent in Puget Sound) were installed prior to the adoption of these state
regulations in t974 and are therefore generally exempt from their provisions.
Moreover, implementation of curent standards is subject to substantial discre-
tion exercised by local permitting offtcials.

State and local health agencies lack adequate funds for education and enforce-
ment. When enforcement actions are taken, they are rarely pursued to the
point of achieving results. Bristing regulations do not require sptem main-
tenance or inspections for proper functioning when property is transferred.

Pollutants that can come from agricultural practices are sediments, nutrients,
organic materials, p€Eticides, and pathogens. Pathogens arise from poor
animal-keeping and pasture-management practioes. Sediments, which carry
pathogens and toxic contaminants and can damage salmonid habitat, can be
generated by livestock trampling and eroding stream banls and by poor row
croP practices.

State programs for control of nonpoint pollution from agricultural practices
rely on voluntary implementation of best managernent praoicos (BMh), with
enforcement of water quality statrdards as a last resort. (Agricultural BMPs in-
clude, for example, manure lagoons, streamside fences, better management of
fields, and crop rotation.) Conservation districts, the Cooperative Enension
Senrice, and the federal Soil Conservation Service all provide technical assis-
tance to farmeE and promote farm planning and the use of BMPS. Tte
rihshington Cons€rvation C-ommission and conservation districts are currently
updating BMh to ensure they are effective in protecting water quality. The
Department of Ecolog provides grant funding for cooperative agricultural
construction projects, such as manure lagoons. Partial funding of BMPs by
federal cost-share programs has been important in controlling sources at com-
mercial farms- rederal @st-share funds, however, have been significantly
reduced in the 1980s. The effecliveness of these prograrns is generally limite<l
by inadequate funding and lack of technical and other assistance for nonoom-
mercial farms.

Most ofthe rivers and streams that flow into Puget Sound have their origin in
forest lands. Sediment from timber harvesting and road construction can
damage fish habitat in these streams, which in turn can damage migratory
species that are hamested in Puget Sound, Logging roads built prior to the
current hrest Pfactices Act and since abandoned are one example of areas
where there is a particular concern.

Forest practices are regulated by \\lashington's hrest Practic€s Act, RCW
76.09. Timber operators are required to submit applications to and comply
with regulations administered by the state Department of Natural Resources
Other state agencies perform limited monitoring rwiew, and advisory func-
tions. A serious deficiency in the forest pmctices program has been inade-
quate funding for enforcement and moniforing. With the adoption of the
Timber/FishAVildlife Agreement in late 1986, improved agency coordinarion
and increases in budgets have begun to address these mnc€rns.
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Marinas and
Recreational Boating

PROGRAM STATUS

Contaminans from marinas and recreational boating can include pathogens,
petroleum products, and toxicants in antibuling paint-l0 Sewage discharge
from boas is a potential problem during the boating season wherever boats
congregate, but especially in smaller ba)6 with poor water circul,ation, near
shellfish beds and public swimming area$, and at marinas occupied by
"liveaboard" boats. Many boaters, however, do not believe that boats are a sig-
nificant source of water pollution.

In Puget Sound rhe Coasr Guard is not actively enforcing federal regulations
requiring marine sanitation devices (MSDs) to hold and/or treat boat sewage.

Even with a vigorous enforcement program, widespread violations of dis-
charge standards could still occur because enforcement cannot ensure the nse

of an MSD. In addition, major boating areas such as the San Juan Islands and
Hood Canal lack sufficient pumpout facilities for holding tanks.

Most local shoreline master programs lack specific design standards for
marinas that address protection of shelllish beds, pumpout and sewage treat-
ment faciliti€s, education, and runoff ftom boat repair and fueling facilities.

The nonpoint program integrates control of nonpoint sources at three levels
of involvement---{ratershed, local jurisdiction (coundes, cities, and tribes), and
state. A sooperative watershed management program has been initiated that
establishes committees to rank watersheds in each of the 12 Puget Sound coun-
ties. Uhtersheal rnanagement oommittees prepare action plans for watersheds
in the order in which they were ranked.

Tb supplement the vratemhed action plans and address nonpoint source pollu-
tion outside of priority watenhed boundaries, counties, citi€s, and tribes are
evaluating the effectiveness of their qdsting water quality-related programs,
policies, and ordinances. Counties will also be carrying out nonpoint educa-
tion activities in onjunction with the long-range education stratery (element
ES-2.1).

The nonpoint program also includ€s state programs for addressing nonpoint
pollution from marinas and boats and forest practices and for providing assis-

tan@ to local governments in addressing pollution from on-site septic systems
and agriculturat practic€s. Implementation ofthe nonpoint program began in
early 1987 and is summarized in the following paragraphs.

lirelve'early action'watersheds have been selected anal funded by Eoolory, six
under the Round One proe,ss (NP-l) and six from Ecologr's pre-existing
Shellfhh Protection Program. lrlhte$hed management committees (NP-3)
were sel up by early 1988 in each of the 12 watersheds. In addition, each Puget
Sound county has established a watershed ranking oommitte€ to carry out the
long-term wateNhed selection process (NP-l, Round 2). Emlo$r also made a
grant to the Northwest Indian Fisheries Commission to support tribal invofue-
ment in the nonpoint program.

Guidelines for the watershed nBnagement pKrgram (NP-2) were adopted as

regulations (Chapter 4fiL12 WAC) by the Authority in early 1988, and two
months later the Authority and Ecologr isued the first chapten of the non-

10 State legislation passed in 198i'/ prohibits mGt us€s of paints containing tributyl tin,
the antifoulant component mGt todc to marine life.
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point source handbook for local governments and ranking and management
committees.

Ecolog adopted a regulation in mid-1988 establishing funding miteria and
procedures for the Centennial Clean Vhter Fund. This fund is the primary
funding source for watershed management cornmittees, action plans, and
other water quality projecs and activities G.IP-5.1). There is concern on the
part of many state agencies and local gwernments, however, that available
funds will fall short of needs. Conservation districts are also being partially
funded through this account via gran6 administered by the \4ashington Con-
seration Commission (NP-5.2). Like local governments, howorer, the Conser-
vation Commission and consenation districts fe€l funding wiu prove to be
inadequate. In addition, the Whshington Conservation Corps continuas to
lack adequate funding to assist in implementation of \ilatershed action plans
(l.IP-5.3).

In late 1987 Ecolory formed and is now managing a te{hnical assistance team
that has aided watershed ranking and management @mmitrces (NP6). Eml-
ogrwill conduct audits (l-IP-7.1) and monitoring (NP-7,2) after implcmenta-
tion of watershed action plans begins. Guidance for county and city water
quality evaluations (NP-9) was distributed by the Authority in July 1988, and
evaluations will be returned to the Authority by July 1, 1989. DSHS has begun
local on-site program audis and has formed an advisory committee to assist
the department in rwising the on-site regulations (NP-10).

Proposed legislation to require information on septic s,,stems to be prodded
when property is transferred (M-11) passed the House and failed in the
Senate in both 1987 an<l 1988. DSHS, Ecolory, and the Washington Conserva-
tion Commission are be$nning work on, respectively, Crrtification of On-Site
Professionals (NP-12, DSHS), Dairy lliaste Management Plan (NP-13, Ecol-
ory), and Cost-Sharing Program (NP-14, rilbshington Conserration C-ommis-
sion).

In mid-1989 Eoolorywill begin revising the Shoreline Management Act regula-
tions (Chapter 173-16 WAC) to include specific standards for design and siting
of marinas (MB-l). DSHS is currently drafting a model ordinance for sewer
hookups for liveaboards, ro be completed by 1989 (MB-2).

The Boaters lhsk Force did not submit legislation on pumpout facilitie.s to the
1!)88 session but plars to do so for the 1989 session (MB-2). The task force
has developed the boatet educarion program and has begun implementation
of several educational activities, including providing iniormation to boaters
during the summer of 196E (MB-3). The State Parks and Recreation C.ommis-
sion selected M)6tery Bay State Park to be the site of the first pumpout facility,
and the Boaters Thsk Foroe has identified other sites at state parks in need of
pumpout facilities (MB-4), DSHS has initiated intensive surveys at several
boating areas and marinas (MB6). With target dates in the 199(h for Enforce-
ment of MSD Regulations (MB-5), Study of 'No Discharge' Areas (MB-7),
and "No Anchoragen Areas (lvIB$), implementation of these elements has not
yet begun.

Implementation of the Timber/FishAilildlife agreement began in 19E7 with ad-
ministrative changes at DNR; increased numbers of field agents at the Depart-
ments of Wildlife, Fisheries, atrd Ecolog6 participation of tribal and
environmental representatives in T/FAil field and educational activities; and
the dorelopment of a research and monitoring program,
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PROGRAM GOAL

STRATEGY

PROGRAM
ELEMENTS

NP-1. Selection of
Priority Watersheds

The Department of Emlogr completed a nonpoint source pollution assess-

ment and management pK,gram in 1988 to comply with Seaion 319 of the
federal Whter Quality Act of 1987, The nonpoint program in the Puget Sound
plan is incorporated into Ecolosls statewide nonpoint management program,
with gnhanoements for lakes and groundwater. Ecolo$/'s management
program calls for accelerated implementation ofwatershed action plans in
Puget Sound.

Tb reduce and ultimately eliminate harm ffom nonpoint sources of pollution
to Puget Sound, including pathogens, toxic contaminants, and sediment.

The strategr for achieving this goal is (1) to target state and local resources on
priority watersheds rhrough a cooperative local watershed planning process,
(2) to supplement the watershed plans with education and preventive
programs, and (3) to dwelop or enhance sute programs or regulations for
those nonpoint sourc€s that are mosr effectively controlled at the state level.

Selection of priority watersheds shall be in two stepo: Round 1 or early action
watersheds to be selected by Ecolog/ from nominations, and Round 2 consist-
ing of a ranking of all watersheds in each county to be compiled by countywide
committees.

Round 1, Early Action Waurshedst Fun<ling shall be continued and in some
cases increased for the six existing Ecolory shellfish protection strates/ water-
sheds. Additional early action watelsheds shall be sele$ed as follows:

Ecologr shatl request nominations for priority watersheds from local govern-
ments, trib€s, special purpose districts, environmental and public interest
groups, agricultural groups, state agencies, and organizations such as the
Hood Canal Coordinating Council. Ecologt shall rank the nominations in
order of priority and shall hold public hearings on the proposed ranking. The
conservation districts, working through the Soil Conservation Service, will
provide local govemments with assistance in the nomination process by provirl-
ing information and mordination through the U.S. Department of
Agriculture's Puget Sound Cooperative River Basin Study Tbam. The mnser-
vation district process of preparing nominations rvill be taken into account in
making the final selections. The total number of early action watersheds to be
selected by Ecolog shall depend on funds available.

Drget Date: Final seleoion by June 30, 1987.

Round 2 Long-Tbrm Waterched Selectian hocess: Using guidelines daneloped
by PSWQA (NP-2), each county shall onvene a committee of representatives
from cities, special purpose districts, trib€s, and other appropriate entities in
the county for the purpose of identirying and ranking all watersheds for future
nonpoint watershed action plans. The county is assumed to be the committee
lead, but the committee may select a lead other than the county where cir-
cumstanses waEant, The watenhed selection process shall include public par-
ticipation. Both the general public and affected inalivialuals shall be involved
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Criteria

Eood Canal

either through a separate citizen advircry committee and/or inclusion of
citizen group6, farming organizations, and others on the selection committee,

Each county committee shall submit to Ecolo5/ its identification and ranking
of all watersheds within the county. The submittal shall include maps showing
watershed boundaries, identification of probable nonpoint sources, identifica-
tion of all local jurisdictions and special purpose districts with territory within
the boundary of each watershed, and identification of all affected tribes.

thrget Date: Submittal to EcolorybyJanuary t, 1989.

Eologr and ounty committe€s shall use the following criteria for selection of
priority watersheds in Round 1 and Round 2:

a. Ihe watershed has a beneficial use such as recreational or commercial
shellfish beds, fish habitat, or drinking water, that is impaired or
threatened by pollution from nonpoint sources.

b. The rvatershed has a likelihood of intensified land or water use, including a

likelihoorl ofbeing logged, in the next 10 years.

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

d. The watershed produces more contaminants or caus€s greater harm to a
beneficial us€ than other watenheds.

e. Nonpoint souroe control programs in the watershed are likely to succ€€d in
pnotecting water quality in Puget Sound as evidenced by programs already
underway, erdsting instirutional arrangements for interjurisdictional
cooperation such as the Hood Canal @ordinating Council, or other fac-
tors.

The Hood Canal C-oordinating Council is an onmple of a wate$hed managed
by interlocal agreements between three counties and tc/o tribes. It was created
after serreral years of discussion by an advisory committee formed in response
to a directive by former Governor Speltman. An action plan, published in the
summer of 1986, outlines procedures for dealing with nonpoint pollution
problems in Hood Canal. The Council is currently implementing the septic
E6tem 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 ongoing agenda. The Authority has provided administrative asis-
tance to the Council and will continue $uch support. The Council should
report to PSWQA and Ecolory by December 31 each year on the progress of
its work on nonpoint pollution control. Ecologr will consider continued fund-
ing of this program under its grants programs.

[Status: Ecolog funded 12 early action watemheds as well as watershed rank-
ing mmmittees in each of the 12 Puget Sound counties in the FY 1988-89 bien-
nium. The Puget Sound Cooperative River Basin Study lEam prepared
guidance for use in watershed ranking and provided tecbnical assistance to
many ranking committees. Each oounty ranking committee will submil its
ranking to Ecologr by January 1, 1989. The Hood Canal Coordinating C-oun-
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NP-2. Guidelines for
Watershed Action
Plans

cil has reported annually to the Authority and quarterly to the Department of
Ecologt.l

PSWQA shall prepare and adopt guidelines for use by watershed management
committees in devetoping watershed action plans and by county committees in
identi$ing and ranking uatersheds (NP-l). Emlogl, DSHS, and the state
Department of Agriculture shalt each assign to PSWQA one staff member
who is an expert olr nonpoint source pollution control to form a team to
derrelop the guidelines. PSWQA sha[ also consult with the U.S. Environmen-
tal Protection Agency, the Departments of Fisheries and Mldlife, the
Washington Conservation Commission, the U.S. Soil Conservation Service,

conservation districts, trib€s, counties and cities, farming organizations,
educators, and other affected parlies during the preparation of the guidelines.

The goal of watershed action plans shall be to meet water quality and shellfish
stan<lards in priority watenheds. The objectives of watershed action plans

shall include reopening closed/mneclable shellfish beds, preventing fufther
closures, protecting fish habitat, and achieving orher objeEtiv€s appropriate to
each watershed. \lhtershed action plans shall address nonpoint pollution
from animal keeping&astue management, on-site septic systems, stormwater,
and any other significant nonpoint source but need not include programs for
all of the sources if the watershed is found not to have problems from one or
more of these sources. The early action wate$hed plans already undenray by
fiscal year 19EE shall not be requircd to meet every detail of the guidelines but
must be consistent with the intent of the PSWQA plan atrd as consistent as

posiblewith Chapter 40G,12 WAC

The guidelines shall permit watershed ma[agement @mmitt€€s to select
regulatory and/or educational approaches for each source and shall make
recommendations on the development of effective programs ueing either or
both approaches. The guidelines shall speci$ that if regulatory prograrns are
chosen, adequate enforcement must be provided: and if educational programs
are chosen, agencies and/or individuals with erpertise in education must be in-
volved in program development and implementation-

The Authority and Eolog shatl jointly review the effectiveness of the
guidelines, and the Authority shall rerrise them as needed, including considera-
tion of the need for more prescriptive standards, prior to July 1, 191. The
Authority shall provide assistance as neesary in interpreting the guidelines,

Agriculural hacaces: The guidelines shall specify hoq, local action plans ad-
dress agricultural practices. The guidelines shall recommend but not require
the use of @nservation disfricl6CS farm management plans as the preferred
approach to controlling pollution from both commercial and noncommercial
farms, and shall adopt the €onservation districts' farm consenration planning
and practices documents as the re@mmendod standard. The guidelin€s shall
permit wateNhed mauagement oornmitte€s to address animal keeping/pasture
management through other regulatory or educational approaches, but the
guidelines shall speci$ that any farm which has implemented an approved
farm management plan through either the Dairy'tlhste Management Plan or
the @nservation district6CS program shall be exempt ftom further agricul-
tural practices regulations unl€ss rvater quality violations occur. (See also NP-
13, Dairy $ftste Management Plan.) The selection of an educational approach
to controlling pollution sources shall not be oonstrued to ovemrle or prwetrt
the enforcement of existhg regulations and laws by local, state, or federal agen-
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NP-3. Watershed
Management
Committees

cies nor shall it be construed to exempt local governments ftom other require-
ments of this plan.

On-site Septic Systems: The guidelines shall provide approaches to controlling
nonpoint pollution from on-site s5ntems, including regulation, education, and
on-site sptem maintenance programs.

Stormwater: The guilelines shall recommend a basic approach but leave
latitude to the watershed management committe€s. The guidelines shall sug-
gest different approaches for differeot land use patterns and shall be consis-
tent with stormwater elements described in the Stormwater and CSOs
program. The inclusion of stormwater in a priority watershed do€s not exempt
local governments from carrying out the additional stormwater requirements
of SW-l and SW-Z

Forest hactkes: In endorsing the Timber/Fish/Wildlife Project in FP-l and
recognizing that state law preempts local action on forest practices, the
Authority intends that watershed action plans which include forest practices
be closely coordinated with the T/FAV hoject" especially in the areas of pre-
planning and basin planning, enforcement, data management, orphaned roaG,
and extended re\dew.

'Ihrget Date: Preliminary guidelines to be published by June 30, 1987. Final
guidelines to be published by December 31,19t17.

Nonpoint handbook to be published by March 31, 1988. Additional sections
of handbook prepared and distributed by the Authority and Ecolo$r art neces-
sary.

[Statue: The Authority adopted regulations for Local Planning and Manage-
ment of Nonpoint Source Pollution (Chapter 400-12 WAC) in February 1988
and distributed the fint installment of the nonpoint handbook on March 30,
1988. A synopsis of the nonpoint rule is contained in Appendix D.l

When funding becomes available for each priority watershed, Ecologt shall
notify the county with jurisdiction within the watenhed and rhe county shall
be responsible for onvening a watershed management oommittoe. If two or
more @unti€s share a watershed, the counties may agree on a temporary lea<l

to convene the committee or may jointly convene the committee. The commit-
te€ shall coDsist of all affected local governments, special purpose districts,
uibes, interested state agedcies, and others. If nonpoint pollution from boats
and/or forest pmctices has b€en identified as a problem souroe in the water-
shcd, staff of the State Parls and Rpcreation Commission and/or Department
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NP.4. PlanAdoption
and Implementation

of Natural Resourc€s for€st practices personnel shall participate in the com-
mitteei

The county is presumed to be the lead for each watershed management com-
mitteq However, the committee may designate a city, a local health agency, a
conservation district, or other agency if circumstanocs warranl.

Planning and implementing agenciesll for each source to be controlled in the
watershed shall be selected by the watershed management @mmitte€. Criteria
for seledion shall include territory governed, legat authority, and €xpertise. It
is not the intent of the designation process to impos€ nem jurisdictional arran-
gements on watershed committees, but to auory use of existing institutional
structures while $ving maximum fl€ribility to watershed management commit-
tees to achieve effectine development and implemenadon of the action plan.
If a watershed management committ€€ cannot agree on implementing agen-
cies, Ecologr shall designate them and may require interlocal agreements.

The lead agency selected by the watershed committee shall be responsible for
convening meetings, coordinating among local jurisdictions and other agen-
cies, working with plandng and implernenting agencies in preparation of the
plan, mmpiling and publishing the plan, and submitring the plan to Ecologr
for approval.

The watershed action planning process shall include public participation.
Both rhe general public and affected individuals shall be involv€d either
through a separare citizen sdvisory oommittee and/or inclusion of citizen
groups, farming organizations, and others on the management ommittee.

Ib ensure full participation of tribes in watershed plannin& tribes shall
e\aluate thefu desired lorel of participation in watershed management commit-
tees following each round of the wstershed selection process and shsll submit
coordinated grant applications to EooloSr.

[Status: This element is proceeding on schedule.]

Each watershed action platr submitted to Ecologl for approval shall include
goals and objectives; identification of types of nonpoint sources; a description
of the general planning approacb for the watershed and for each type of
source; identification of planning an<l implementing agencies and their author-
ities; program plans and/or ordinances including enforoement and/or educa-
tion programs; and an implementation schedule. Ecolog shall have 60 da],s to
approve/disapprove the plan. If a plan is disapproved, the watershed manage-
mert committe€ shall revise the plan as oecessary and the lead shall negodate
with Ecolory for final approval. Fmlog may approve portions of a plan

11 Fc tbe purpose of this program, a planoing agency b the agpncl' that Plrpares reports
and makes recommendations, and an implemeDting agenc, iE thc agEDcy that carriB out
the day-today activities of th€ dan occ it b adoptcrt by a county aod,/or dty couDdl An
agency could be both a planning agency and ao implementiog ageocy, for cmmpe, a
bealtb dcpartmcDt oould both propGc r€gulationE for on-sitc slatems and enforcc them
after they lnve bcen adopted by the oounty oouncil or oommissioo. h ratersheds with
tso or morr oouotkx or cities tbere ould be scveral implcmetrting aSoDci6 for the samc
source, fur examph, tED differeDt health departmctrts canying out m{ite prograE
prepar€d by a shgle phnning agency and adopted by the two different munty couDcils or
@mmissions"
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NP-S. Program
Funditg and
Incentives

5.1. Nonpoint
Watershed Planning
Grants

5.2. Funding for
Conservation Districts

53. Continued
Funding for
I{ashington
Consenation C.orps

5.4. lbxAssessmentof
Stream Corridorswith
Restricted Use

before approving the entire plan and rcquire those portions to be imple-
mented during the rodsion process for the remainder of the plan.

Each implementing agency identilied in the plan approved by Ecolog/ shall be
responsible for carrying out its ponion of the watershed action plan using the
approaches described in the plan. The lead implementing agency shall be
responsible for coordinating among implementing agencies and for preparing
reports to Ecologr. Each local and state implementing entity identified in an
apprwed action plan shall be responsible for carrying out its portion of the ac-
tion plan within the prescribed schedule.

U,hteshed actim plans may be revised bysatersh€d management committees
following submission of ro,isions to and approral by Frologl.

[Status: This element is on schedule.]

In addition to the following elements, new funding sources for nonpoint pollu-
tion management may be identifled or proposed as the result of a study of
potential funding sourc€s to support the long-term implementation of the
Puget Sound plan (element C-1, Study of Long-Tbrm Rrn<ling Options).

The Department of Ecolog shall administer a program for disbursitrg grant
fuads to watershed managemetrt committees for preparing and implementing
watershed action plans DisbuNal of grant funds to agencies may be funneled
through the lead administrative agency or paid directly to implementing agen-
cies aeording to procedures established in the Centennial Clean \\hter F\rnd.

Ongoing funding shall be provided by the rtr&shington Consenration Commis-
sion to enable Puget Sound conservation districts to participate in planning
and implementing priority watershed action plans. The Authority recognizes
the need for ongoing funding to maintain districts'basic admidstrative func-
tions and expects that such funding will be made availablg within the limita-
tion$ of statewiale responsibilities and a competitive grant process, from the
2.5 peroent appropriation to the Commission from the Centennial Clean
ShterFtnd.

The Deparrment of Ecologr shall request funds through its biennial budget
process for the rilhshingon Conservation Corps to allow it to continu€ to
provide assistance itr imllementation ofactivities under the Puget Sound plan.

ln insta:noes where prop€rty ownem have fenced along streams as part ofa
qratershed action plan, the Dairy \r&ste Management PlaL or an approved
hrm management plaD through the SCS/oonsenration district program, ooun-
ties should consider graoting open space tax surtus pursuant ro the Open
Space Act (Ctapter 84.34 RCW) ro lands wirh restriced use resultiog ftom
fencing
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NP-6. Tbchnical
Assistance for
Watershed Plans

NP-7. Program
Management

7.1. Audits

7.2. Monitoring

7.3. Default
Watersheds

[Status: V/atershed grants have been made, conserrration districts have
reoeived wat€r quatity grants from the Consenration Commission, and the Oon-
servation Corp6 has received some fun<ling for plan-related acivities.l

Ecolory, with assistance from PSWQA on education and public involvement,
shall form aD itrteragency team consisting of staff ftom Eoolory, the Depart-
ment of Social and Health Services, the Depanment of Wildlife, the Depart-
ment of Fisheries, the Department of Natural Resouroes, the Uhshington
Department of Agriculture, the rlhshington Consen/ation Commission, the
State Parks and Recreation Commission, the Cooperative ktension Service,
and other appropriate state agencies and tribes to provide tecbnical assistance
to each watershed management committee throughout the planning and im-
plementation phases of watershed action plans. Ecolory shall coordinate
among team members to keep them active and informed and shall provi<le
watershed committees with clear direction as to which individuals/agencies to
call directly for specific types of assistance. Ecolory shall ensure that technical
information and assistance provided under this program is coordinated with
the federal assistance provided by the Puget Sound Cooperative River Basin
Study fbam and with the long-range education strategr (elements ES-l
through ES-10), other Ecolosr nonpoint-related gants pK,grams (such as

205O grans), the boater education program (element MB-3), and the Ecol-
ogr and DSHS shellfish protection programs.

[statut: Ecolory established a technical assistance team in late 1987. This
team, in mnjunction with the Puget Sound Cooperative River Basin Study
Tbam, has be,en assisting both watershed ranking and watershed management
mmmitteas.]

Ecologr, in cooperation with PSWQA shall audit each \r,atershe<l action plan
every two years to ensure consistent and adequate implementation.

Ecolog (or Ecolog and DSHS for watersheds in which shellfish or drinking
water is an issue) shall monitor water quality in each priority watershed after
substantial progress has been made in implementation of the action plan. The
purpose of the monitoring shall be to provide information for measuring the
success of action plans in achieving water quality goals, Whtershed monitoring
shall be coordinated with the Puget Sound Ambient Monitoring Program (ele-
ment M:2), including use of the Puget Sound protocols. Ecolog shall make
data available, upon request, for transfer to the PSAI\4P central database using
data transfer formats developed under element M4.

If local governments fail ro prepare and implement nonpoint watershed action
plans, Ecologr shall either prepare and implement watershed astion plans it-
selfor use iB regulatory authority under Chapter 90.4E RCI the Puget Sound
Ylater Quality Management Plan, or other authority to direct local govera-
ments to prepare and implement nonpoint watershed plans. In the event of
nonperformanoe or u$atisfactory ompletion of watershed action plans, Ecol-
ogr shall require repayment of grant funds disbufsed to grantees.
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7.4. Pmgram
Management and
Evaluation

Countywide Programs

NP-E. Erlucation
Programs

NP-9. Prevention

Ecology shall be responsible for overall nonpoint program management and
shall provftle ongoing ovenight of watenhed action plans. Management shall
include program planning, intra- and inter-agency coordination, financial
monitoring, public outreach, information management, enfor@ment, and
erraluation activities for all nonpoint program elements €xcept NP-9 through
NP-12 and MB-2 through MB-6 and MB-& The effectiveness of the nonpoint
program, including the effectiveness of the watershed plans, shall be evaluated
by PSWQA as part of the 1991 revisions to the Puget Sound plan. Procedures
and guidelines shall be revised as necessary.

thrget Date: Eoologl shall report progress on this element in its bienlial
reports to the Authority.

[Stotue : While it is too early for the Authority to evaluate the effectiveness of
watershed action plans, implementation of the nonpoint program is discussed
in general terms in the Program Status section and in more detail at the end of
each element. Local watershed monitoring is taking place under the
guidelines for watershed action plans (NP-2). Emlory audit and monitoring
tasks will begin in the next biennium. There have been no default watersheds
to date.l

[Status: Countywide education on nonpoint pollution will be conducted as

part of the long-range education strate$r. Counties udll idenfiry priorities and
prograrns for nonpoint education as part of their work with local field agents
(element ES-Z1). Because full funding for field agents will not be available
during the nfit biennium, some counties will have to postpone working with
field agents on nonpoint education until the FY 192-93 biennium.]

Using guidance prepared by PSWQA each city and county in the Puget Sound
planning area shall elraluate the items below for that portion of irs jurisdiction
within the Puget Soun<l planning area. PSWQA shall consult with the Deparr-
ments of Ecolosr and Social and Healrh Services in preparing the guidance.
Each city and county shall involve the public in the evaluation, including the
holding of a public hearing, and shall submit a written neport to PSWQA
While the hearing may be informal, the involvement of the public is important
in this evaluafion. The purpose of the evaluations is ro provide cities and
counties with information on (a) the effectiveness of their programs relating
to water quality, and (b) the effeas on water quality of other programs not
specifically focused on water quality. The Arthority will consider the evalua-
tions in the 1991 plan revision.

a. How water quality considerations are incorporated into land use decisions

b. The effectiveness of its regulations for nery on-site qntems, including the soil
types arul other conalitions under which they are permitted. Effectiveness
in this case refers to protection of public health and water quality.

G The need for on-site qatem maintenance programs to proted both public
health and water quality.
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State Elements t0
Supplement Incal
Planning

NP-10. On-Site
Regulations and
Programs

d. The effectirreness of local enforcement programs for zoning, shoreline, and
health regulations affecting nonpoint pollution. (To be coordinated with
Irgal and Personnel Support element LP4.)

The report shall be mad,e available to citizens and to Vatershed Management
Committees within the jurisdicrion.

Remgnizing tribal swereigrty, the Alrthority requests that trib€s conduct
similar evaluations. PSWQA shall c,ork with the Nonhwqst Indian Fisheries
Commission and individual tribes to design an erraluation of tribal programs
that can be us€d by tribal governments.

lbrget Date: PSWQA guidance on preparing the evaluation shall be com-
pleted by June 30, 1988. PSWQAAIWIFC gufulance for use by tribes shall be
prepared by November 15, 1988. Cities and oounties complete reports and
submit lhem to PSWQA by July 1, 1969. Cities and counties hokl public hear-
ings prior to submitting reports to the Authority.

[Status: This element is on schedule.]

DSHS shall study the effeaiveness of current statevride statrdards for on-site
systems, with specid attention paid to sensitive areas. Effectiveness in this
case refen to protection of public health and water quality in the Puget Sound
basin. The study shall also include recommended strategies for maintenance
and remedial programs for on-site sewage disposal systems, audits ofthe local
on-site programs in all 12 Puget Sound counties, and an evaluation ofthe fol-
lowing specific issues:

a. Minimum vertical separation (distance bettileen bottom of drainfield and im-
permeable layer).

b. Required soils er"aluation during th€ high water-table season

c" Delinition of and proximity to surface water.

d. Required inspection ports on new on-site slntems.

e. Required inspection during construction.

f. Required use ofalternative technologies (proven enhanced treatment s),s-

tems) under appropriate soil and other conditions.

C. Procedures for identi$ing and enforcing correction of failures, especially
where conventional or alternative technology will not result in prop€r sub-
surface soil rlisposal and including resolution with Ecolo$/ of the issue of
surface discharging s,6tems.

h. I:nd area requirements

Comprehensive inspection, operation, and maintenance requirements, includ-
ing tocal health agency and private sector roles.

L
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NP-11. On-Site
Inspections and
Education

NP.12. Certilication
of On-Site
Professionals

j, AppIcability of rul€s to q/stems installed prior to promulgation of rhe 1974
state Board of Health on-site sewage disposal regulations.

k Design criteria for increased treatment emciencies of conventional s)rstems.

l. Expanded monitoring of local on-site programs and of alternative sptems.

m. Identiftcation of sensitive areas where more stringent regulations, especially
relating to the above issues, should apply.

n. Other issues deemed appropriate by DSHS,

If the study ooncludes that rerdsed r€gulations are needed, either Soundwide
or in sensilive areas, DSHS shall present proposed regulations to the state
Board of Health for consideration.

Drget Date: De\relop interim proposals by July 1, 1988, and final report by
April 1, 19E9. Adopt regulations by July 1, 1989. Dwelop recommended
maintenance and remedial strategies and begin implementation by July 1, 1990.

[Status: DSHS has begun the audits of local on-site programs and has formed
an advisory committee to assist the department in revising the Board of Health
on-site regulations.l

PSWQA in consultation with DSHS, shall propose legislation addressing the
need for owner education and on-site system inspection and maintenance.
This may include requiring sellers to submit the following information to
buyers at the time of sale of residential or commercial property: (a) whether
the building has an otr-site qntem or a seryer hook-up; (b) location of the sep-
tic rank and, if available, information on location of the drainfield; (c) verifica-
tion that the septic tank and drainfield have beefl inspected within the last
three years; (d) the date the tank was last pumped and if pumping is now re-
quired; and (e) a maintenance manual for on-site systems.

The Authorityryill also continue to workwith inter€sted groups and possibly
consider edditional legislative initiativ€s to address on-site sptem issues.

Brget Date: Submit to 1989 legislature.

[Status: l,egislation requiring inspection and education at the time of pro-
perty transfer failed in 1987 and 1988.1

DSIIS shall develop a program, including any required legislation or amend-
ments to WAC 249-96 and RCW 1&43.070, for state c€rtification of designers
(including professional engine€n), installers, environmenral health specialists,
and others involved in the design, installation, and maintenance of on-site sep-
tic s)Istems, DSHS shall require all on-site sptems to be installed, designed,
given permit approval and inspected by certffied professionals. As part of this
program, DSHS shall colduct a continuing education program for certified
professionals.

trget Date: Begin program implementation by June 30, 1S9.
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NP-B. DairyWaste
Management Plan

NP-14. Cost-Sharing
Program

NP-15. Iarger and
Alternative On-Site
Systems and Septage

Marinas and
Recreational Boating

[Status: DSHS began implementation of this element in February 19EE by
developing a work plan, surveying other states' certification programs, contact-
ing potentiauy affected panies, and studying the need for legislation.]

The odsting Dairy \t6ste lvlanagement Platr shall be funded to focus on
priority watersheds, and Ecologr shall be encouraged to continue is use for
commercial dairies regardless of size. Any farm which has fully implemented a

farm management plan through either the Dairy \trrhste Management Plan or
the conservation district6CS sJstem shall be exempt from further regulations
on animal keepingfasture management under a priority watershed action
plan unless water quality violations occur.

[Status: Ecologr is carrying our this element. Conserration districts are apply-
ing to the Conservation C-ommission for funds provided ftom the Centennial
Clean \Ihter Fbnd, since a major source of fun<ling for this program (Referen-
dum 39) ran out in 1S8.1

The Vhshington Consenation Commission, with assistanoe from Ecologr,
shalt conduct a study and design a program, legislation, or constitutional
amendment to establish a cost-sharing program for animal keeping, pariture
management, on-site s)6tems, or other situations where BMPs are required by
priority warershed action plars.

trget Date: Complete study by June 1989. hogram in place by June 190.

[Status: Background material has been compiled, and the element is on
schedule.l

DSHS, with assisance from Ecologr, shall expand its program for larger on-
site qntems and alternative qEtems. The program shall provide: (a) an inven-
tory of systems, (b) a performane analysis and an assessment of the need for
new performanog siting, or other requirements, and (c) maintenance of a data
base. This program shall also include an investigation of existing requirements
and procedures for disposal of on-site sewage ftom recreational vehicles.

DSHS shall provide technical assistance and training on such qntems for local
health agency staff and shall prepare design, performance, and other manuals
and materials as needed DSHS shall conduct a literature review, develop a
handbook, and provide trainhg and rechnical assistanoe for local governments
on the environmentally sound disposal of septage.

'Ihrget Date: Complete inventory and recreational vehicle invastigation by
June 30, 1992. Prepare manuals by January 1, 1993. Conduct septage litera-
ture rerriew and prepare handbook by July L,lWz.

[Stahs: Implementation of this element is delayed until the 1992-93 bien-
nlunt

[NOTE: The marinas and recreational boating program shall focus on recrea-
tional boating because of iB widespread occurrenc€ throughout Puget Sound-
However, small Qess than 65 feet in length) uninspected commercial vessels
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M8.1. Shoreline
MasterProgram
Amendments for
Marinas

MB-z. Model
Ordinances for Sewer
Eookups for
Liveaboards

MB-3. Boaters lhsk
f,'orce

using areas where nonpoint poUution from boats has been identified as a

problem shall be subject to education and enforcement programs.]

Ecolo$/ shall revise WAC 173-16 guidelines to include specific standards for
sitin& design, renovation, or expansion of new marinas, existing marinas, and
associated fuel docks and boat repair facilities. Ecolog shall coordinate with
DSHS to develop standards for siting marinas to prevent any restriction in the
use of commercial and recreational shell-fish beds and specific regulations re-
quiring best management practices to control pollutants from boat repair
facilities associated with marinas and recreational boating. The revised
guidelines shall also sp€ciry that local governments must condition shoreline
permits for marinas to require boater education and to provide for proper
boat sewage disposal facilities.

Brget Date: Revised guidelines by January 1991.

Local jurisdictions shall amend their shoreline master progams to be consis-
tent with the revised WAC 173-16.

Tbrget Date: Programs amended by January 1992.

[Status: Since the target date is L992, implem€ntation of this element has not
yet begun.l

DSIIS shall draft a model ordinance requiring slipside pumpouts ("sewer
hookups") or other means of sewage disposal for liveaboards at public and
private marinas. local governments shall be encouraged but not required to
adopt and enforce ordinanoes requiring slipside pumpouts or other sewage dis-
posal merhods. The ordinance shall be aocompanied by a report providing in-
formation for local governmenrc on designing and installing slipside, pumpouts
at marinas and methods of ensuring their use by liveaboard boaters.rz Follow-
ing publication of the model ordinance and report, DSHS shall evaluate
progress under the nonmandatory program and recommend additional action
as neoessary.

ThrgetDate: January 1, 1989.

[Status: DSHS is currendy working on preparation of the ordinance, and ex-
pec{s to oomplete it by January 1!)89.1

The State Parks and Recreation Commission shall forrn a task force consisting
of repre,sentatives from the boating community, PSWQA, DSHS, WDR DNR,
Emlogr, Interagency C.ommitterc for Outdoor Recreation, tdbes, sheufish

12 The discharge of untreated s€wage ftom liveaberd boats at a marina b currently
illegal under the general provisions of the Clean Water Act. The proision of a model
ordimoce is intended to assist local go/ernmeDts in dealing with illegal discharges ftom
liveabGrd boats. The discretionary naturc of tk ordinanoes does not mean discbarge of
sewage is legal where such ordinances have not beelt adopted.
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grou/ers, marina owners, the Vhshington Public Ports Associatio& the mari[e
sanitation industry owners of small commercial vessels, and other appropriate
entities to aaomplish the folloning usks:

a. Design an aeelerated education program to be implemented by State Parks
and Recreation with the follo*,ing purposes:

l.

ii. Discourage anchoring near shellfish beds.

iii. Encourage environmentally safe habits in the use of antifouling paint, clean-
ing agents, and petroleum products.

In designing the education program the task foroe shall include an ongoing
eraluatio[ of the effertiveness of the program, including its efrectiveness with
regard to boats anchoring near commercial shellfish beds. This evaluation
shall be used by DSHS in its determination of the need for anchorage prohibi-
tions (MB-8).

Thrget Date: 'Ihsk force convened by July 1, 1987. Elucation program under-
way by January 1988 (for 1988 boat shsn).

b. Prepare legislation requiring sufhcient pumpout facilities at enisting and
new moorage facilities (marin8s, yacht clubs [including outstations], and
parks with moorage). The legNation shall not require pumpouts at all
moorage facilities but shall specify circumsUnces wherc pumpouts shall
be required and shall establish an enforcement program. trgislation shall
also speci$ (or require a rulemaking process to sp€cify) operating charac-
teristics of pumpous including water depth, pumping pressure, rnaneurer-
ing room, fees, and operating houn.

trget Date: Legislation submitted ro lgEg legislature.

[Status: Th6 Boaters thsk hrce has assisted State Parks in developiog the
Boater Frtucation Program and rhe pumpout legislation. State Parks will sub-
mit the legislarion during the 1989 session.l

The State Parks and Recreation Commission shall implemelt the following
three-phase boater education program developed by the BoateN Thsk hrce:

Phase 1, Boater Survey. State Parks, in cooperation with DSHS (MB6), the
V&shingon Public Ports Association, and other appropriate organizations,
shall mnduct a survey ofboaters'waste disposal practices and shall provide
educational materials, da/eloped in consultation with the Boaters 'Ibsk Force,
to those surveyed.

Thrget Date: Survey conducted and educational materials distributed summer
of 1988.

13 SeNitit/E arcas are dcfned as restrbtcd vater bodirx whcre discharge of untr€ated
smage ftom boats is cspoclilly d€trimcntal because of limited flushing, shalbw $ater,
commercial and recreatlJnal shcllfisl! swimming areas, or other characteristic$.

Encourage the use of marine sanitation derrices (MSDs) in shallow water
ba,6 and other sensitive areas.l3

3.1. Bmter Education
Pmgram
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MB4. Construction
of Pumpouts at
Priority State Parks

Phase 2, Program Design. State Parks shall <lesign, based in part on the results
of the phase l boater survey, a long-term boater education program for target
audiences, conducl an annual training program for park rangers and other ap-
propriate groups, and identiry mechanisms to distribute educational and inter-
pretive materials. The program shall (a) provide information to boaters otr
how to properly select, install, and operate a marine sanitation <levice (MSD);
p) encourage the use of MSDs, pumpout facilities, and dump stations; (c) dis-
courage the anchoring ofboats and the discharge ofTlpes I arul II MSDs
within areas where commercial and recreational shellfish beds are located; and
(d) include information for boaters and marina operatom about environmen-
tally sound use of antifouling painE, cleaning agents, and petroleum pnDducts.
Appropriate information developed from the boater education program shall
be coordinated with the nonpoint technical assistance team (M-6).

thrget Date: Report on suwey results submitted to the Authority by January
1, 1989. Preparation of educational materials for specific audiences completed
by February 1, 1989. First annual training of park rangers oompleted by May
1989 at park ranger regional meetings.

Phase 3, Program Implementation and Evaluation. State Parks shall work
with local governments and boating groups and encourage the use of state
public educational materials to derrelop local boater environmental education
programs. State Parts shall omplete the construction of interpretive signs at
marine state parks where pumpoul and dumpout facilities are installed (MB-
4) and shall consider installing such signs at marinas where DSHS conducts its
warer quality studies under MB-6. State I"arks, in coordination with the
Boaters 'Ilsk Force, shall evaluate the effectiveness of the boater education
program in coordination with DSHS water quality studies under MB6. This
e'raluation shall be used by DSHS in its consideration of no discharge (MB-7)
and no anchoring (MB-8) areas and by State Parks in its enforcement of MSD
regulations (MB-5). State Parks representatives shall assist the Nonpoint
lbchnical Assistance Tbam in providing information on boats and water
quality to watershed management committees.

Thrget Date: State Parts to oontact local governmenu by Juty 1989. Installa-
tiotr of interpretive signs at eristing pumpout stations at state parks by June
1990, Complete first annual program evaluation $r December 1990.

[Status: State Park conducted the boater survey during the summer of 1988.
Design and implementation of the education program is underway.l

The State Parks and Recreation Oomniission shall install pumpout stations at
selected state parla with priority given to parts located in poorly flushed bap
with shellfish resources and without other nearby pumpout facilities. State
Parls shall consult with PSWQA DSHS, Ecolog, WDR DNR, and the
Boaters thsk Force of MB-3 for assistance in identirying those parks v/ith the
highe.st ne€d for pumpouts.

'Ihrget Date: Installation of at least one pumpout by the summer of 1988, addi-
tional pumpout services at up to four state parks by the summer of 1991, and
at two more parks per year thereafter until the need for pumpout services is
met-

[Status: State Parls irstalled a pumpout at Myst€ry Bay State Park in the sum-
mer of 1988, and the Boaters ?sk hrce has developed a list of recommended
additional sites for pumpouts.]
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MB-s. Enforcement
of MSD Regulations

MB-6. Monitoring
Program for Boating
Areas

MB-7. Studyof"No
Discharge" Areas

State Parks and Recreation shall develop a comprehensive stratesr to ensure
compliance with federal marine sanitation device (MSD) installation and use.

The stratery shall include methods to protect environmentally sensitive areas.

In developing rhe strategr, State Parks shall consult with the U.S. Coast
Guard, DNR, the Environmental Protection Agency, the Departments of So-
cial and Health Services, Frologr, Natural Resources, Fisheries, and Wildlife,
sheriffls depa ments, local governmenE, and the boating community. Public
meetings shall be held in several locations in Puget Sound to take comment on
the strates/ prior to is adoption- If Stare Parks and the @nsulted agencies
and groups determine a memorandum of understanding with the Coast Guard
is a preferred stratery, State Parls shall take early action to obtain an MOU
with the U.S. Coast Cuard and prepare any necessary legislation to permit
state inspection of recreational vqssels and other uninspected vessels under (5
feet in length for marine sanitation devices (I"ISDS).

In developing the stratesr, State Parks and the mnsulted agencies and groups
shall consider including an inspection program coordinated with the ac-
celerated education program (MB-3) and focused on shallow water bays and
other sensitive areas. State Parls shall also consider including enforcement of
"no anchoragen areas and 'no discharge'areas if insrituted under MB-7 and
MB-8 below. Parks and Reseation shall consult with the Boaters Thsk Force
(MB-3) for assistance in designing an effective enforcement program to oom-
plement the education program.

Thrget Date: State Parks takes early afiion, if necessary, to negotiate an MOU
with the Coast Guard and prepare any neoessary legislation by JuIy 1, 1990.

Implementation of strateg begins by July 1, 1991.

[Status: Since the target date is 1990, implementation of this element has not
yet begun.I

DSHS shall conduct an ongoing water quality monitoring program of boating
areas to determine the qtent of mntamination by boats, to provide informa-
tion for use in the boater €ducation programs and watershed action plans (NP-
2 through NP-4), and to evaluate the effectiveness of various mntrol methods.
The survep shall include water and shellfish samples and boat counts. The
monitoring program shall b€ consistent with the Puget Sound Ambient
Monitoring Program.

Thrget Date: Ongoing,

[Statis: DSHS has selected five sites and begun monitoring.]

T\vo years after the implementation of MSD enforcement (MB-5), Ecotory
and DSHS shall evaluate the need for'no discharge'r4 areas; ifa netd is
found, Ecologr shall apply to EPA for rheir designation. Need sha[ be bas€d

14 'No discharge" arra are areas where the use of Tlpe I and Qpe tr MSD$ (treatment
devic$ 6 oppoe€d to'Ilpe m bokling tanks) is pmhibited Vesseb with Type I and Ttpe
lI devices are permitted in "no discharge' areas but may not dischargo. Tb€ prooess of
designation requires application by the govemor or the Department of Ecolory to the
U.S. Environmental Proteclion Agency and a shou/ing that sufficient pumpout facilities
for all vessels exist.
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MB-E.'No
AnchoragettAreas

f,'orest Practices

F"P.1.
Tirnber/T'i shA{ildlife
Project

upon the inability to achieve water and shellfish quality standards in boating
areas if Tlpe I an<l II MSDs are permitted. ln making a determination as to
whether a boating area needs a 'no discharge" designation, Ecologr and DSHS
shall consider the water circulation and other natural characteristics oflhe
area, the presence of commercial and recreational shellfhh and swimming
areas, the results of the monitoring of boating areas (MB6), the number of
boats using an area, and, if applicable, the percent of boats $,ith Tlpe t and II
devices found by the inspection program (MB-5).

Thrgot Date: Study complete and any applications to EPA made by December
t99L

[Status: Since the target date is 1992, implementation of this element has not
yet begun.l

DSHS shall provide ongoing waluation of the results of fie monitoring of
boating areas and tb€ success of the education program (MB-3) in protecting
commercial and recreational shellfish beds from closures due to anchored
boas. If DSHS finds that the education program has been unsuccessful in
protecting commercial and recreational shellfish beds from such closures,
DSHS shall draft legislation with anchorage probibitions to prevent any
restriction in the use of commercial and recreational shellfish beds. 'No
anchoragen areas shall be enforced by State Parks and Recreation as part of its
MSD enforcement program (MB-5). The education program shall warn
boaters of the potential for anchorage prohibitions if the education program is
unsuccessful in achieving water quatity and shellfish standards in boating areas

Thrget Date: If necessary, legislation shall be submitted to the 1992 legistature.

[Status: Evaluation of the effectiveness of the Boater E<lucation Program
(MB-3) and the results of monitoring (MB-6) will occur by 1992.1

The Authority endorses the Timber/Fish,/Wildlife Project and the revisions in
1987 and 1988 to the Forest Practices Act and Regulations. The Aurhority sup-
ports in concept the process and proposed regulatory and programmatic chan-
ges outlined in the T/FAil Final Report (February 1987). In parricular, rhe
Authority supports the T/F/W approach of signilicantly increasing enforce-
ment and monitoring of forest practices, preplanning and basin planning, inter-
disciplinary identification (ID) teams, data management, a comprehensive
program for identiffing and correcting problems with orphaned roads, riparian
management zone regulations, extended forest practice application review
period (extended from 15 to 30 dap), reorganization and staff increases at
DNR, and continuing program evaluation. The Authodtywill support
sBtutory and regulatory actions, including any federal and state funding
proposals, necessary to implement the T/F/W Agr@ment.

The Authority will review and comment on major milestones and documents
of the T/F il Project as they relate to Puget Sound, both providing the Forest
Practices Board with comments on regulatory and policy initiatives of the
T/FAil Project and participating in the annual T/F/IV oraluation process.

[Status: The Authority has continued its participation in the T/FAV process.]
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MAIORPUBLIC
ACTIONS FOR
REYIEW15

LEGISI,ATION
REQUIRED

ESTIMATED COST

1. The resuls of the study by DSHS waluating the need for revisions to WAC
248-96 for on-site septic s)6terns and any subsequent proposed revisions
(NP-10).

2. Erologr guidelines on shoreline master program requirements for marina
siting and design (MB:l).

3, Washington Consen ation Commission Cost Share Program (NP-14)

1989 Sessian

1. bgislation requiring sellers ro provide septic s)6tem information to pur-
chasers prior to transfer and financing of property (NP-11).

2. Lrgislation for pumpout facilities at existing and new moorage facilities
(MB-3).

Subsequent Sessians

1. lrgislation amending RCW 1&43.070 to allow inclusion of professional en-
gineers among the professionals to be covered by the state c€rtification
program for designers and installerc of on-site s),stems (NP-12).

2. I*gislation would be requfued to €xpand Boating Safety enforcement powers
to allow inspections of marine sanitation derrices on vessels (MB-5).

3. If'no discharge' areas are designated, legislation would be required to
prohibit use of Tlpe I and Tlpe II MSDs in those areas (MB-7).

4. I-egislation would be required to prohibit anchorage near commercial and
recreational sheUfish beds (MB{).

5. Legislation or constitutional ameudment may be required to establish a cost-
sharing program (NP-14).

The estimated cost for the nonpoint program is approximately $13.6 million in
the FY 1990-91 biennium. Fbll funding for this program for the biennium
would have cost approximately $20 million, but only 68 percent of that total is
being requeste<l for FY 190'91. Costs wiU incr€ase to $9.4 million in fiscal
year 1992, and decrease to $8.9 million in fiscal year 1993 and $6.9 million in
fiscal year 1994. Cost estimates for each element for fiscal yean 1989 through
1994 are shown in the following tables.

Costs are for developing and implementing watershed action plans and carry-
ing out augmented state programs for forest practices, marinas and boats, com-
mercial dairy farms, and on-site septic systems. Most elements would likely be
financed from the Centennial Clean V&ter Ftnd, state general fund and capi-

15 Allhough PSwQAwill trot be revicwing as maicr public actions the actual selection of
priority watersheds or the individual action plans adopted for each priority waterslred, the
sehction process aDd tbe plaD$ will be rwierrcd by PSWQA througi its gencral ovcrsight
role, as part of the audit of the proglam d€scribcd in l.IP-7, and thro{rgh the reports
required of state agencies and local jurisdictions described in Cbaptcr 6.
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tal funds, and/or local government general funds. Fees (for on-site systems in-
spections aDd maintenance) or rates (for wateNhed action plan components)
are other possible funding sources.

Some of the costs for controlling nonpoint pollution would be borne by the
private sector. At the local level, in watershed action plans (NP-4), there will
be costs for implementing agricultural and stormwater BMPS and for on-site
s€ptic system pumpouts or possible replac€ment.

Agricultural BMP msrs may be minimal, for exampte, sealing leaks in animal
@nfinement areas; moderatg for example, stream fencing (approximately
$1.00/foot plus watering costs); or high, for e:rample, building manure lagoons.
The cost of constructing tagoons may be $50,m0 or more per farm. Howeraer,

farmers implementing BMh may be eligible for cost-sharing with government
agencies.

The costs of stormwater BMPs vary widely depending upon the nature of the
source and the type of BMP or good housekeeping measure needed. Tiro ex-
amples of stormwater BMPs are building berms and paving drum storage areas

at industrial sites and constructing detention basins at residential and mmmer-
cial developments. Examples of costs for stormwater BMPs are given in the
Stormf,,ater and CSOs program.

On-site septic qEtems ca4 be pumped out for about $120, but if they need to
be repaired or replaced, the costs would be much higher. For example, a new
drainfield would cost S1,(n0 to $2,0fi) while msts for alternative s]6tems range
from $3,0ff) to $10,000. Low-interest loans from the state Department of
Community Dcvelopment may be available in some cases for sewering areas
with high numben of on-site s)6tem failures.

There will also be private sector costs for state-level programs. Costs related
to the Dairy Vfrste Management Plan (NP-13) will be for implementing BMPS
to minimize pollution from agricultural practices, as mentioned abor/e for the
watershed action plans, and may be subject to oost-sharing. Provi<ling re-
quired information about on-site sptems at property transfers (NP-11) is ex-
pected to oost abour $75 per ransfer.

In the rnarinas and boats program, State Parks estimates an average cost of
$100,000 for pumpout facilities at state parks. Although some boaters may
have to spend money installing marine sanitation devices because ofthe state
enforcement program (MB-5) ($200 to $1,000 depending on type of MSD and
installation costs), the requirement for MSDS already exists in federal regula-
tions. Similar coss would be borne by boaten with Tlpe I or II MSDs who
might wish to use their toilets legally in 'no discharge' areas (lvG-7) and there-
fore might choose to replace their MSDS with holding tanls (replacement
would not be required by law). Boat repair facilities may also incur additional
costs for runoff controls, 8nd marinas may incur costs for education and
sewage treatment faciliti€s resulting from the revised shoreline master
program guidelines (MB-l ).

fur forest practices, there is a potential for priv'dte sector costs from actions
taken rhrough the T/Fnil hoject.
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ESTIMATED P|AN COSTS: NONPOINT SOURCE POLLUTION

COST BY EI.EMENT FY 90 FY 9IFY 88 FY 89 Ff v7 FY 93
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Locol plonning rioff orc hrdgacd undcr NP-3. A voirtrhdr oru oramcd to how rcptic progronu. 8O* orr olumcd lo trorc iorm pogronrs ond
25% ore ossumrd to horo rtormwoler progroms. PSWQA will rwicw rvotcnhcd oclibn y'ons ond othrr rcportr with Ecology, Ecobgy cosh orc in-
cludcd under NP.7.
Arrlrmct l2 consoryotbn districts, budg.ltd snd.r NP-3 ond NP-4.
Coat cslirnoto cowrr dey€bpmGnl of o cost :fioring progrom hrt nof implcmrriotioo-
Enforcemant is budgetcd undcr M8.5.
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NONPOINT SOURCE POLLUTION

COSTS 8Y AGENCY
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5{Z0OO

2,636,739

917,021

801,8s8

0

3,5t7,',ll5

1,325,812

2,039.t 78

175,000

3,619,957
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1,1@,772

175,000

2,768,707

2,153,071

1,151,568

200,000

1,325,954
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4OA7,951

3,t 98,652

1,3@,a05

200,000
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2,960,9@

957,647

s{,934,6r8 t6,88?,t36 $7,0t7,901 545s',t,349 $9,447,063 S8,85s,or r $6,857,r81
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SHELLFISH PROTECTION

PROBLEM
DEFIMTION

Importance of the
Shellfish Resource

Causes of
Contamination

Puget Sound is one of the most productive shellfish growing areas in rhe
muntry. The Depanment of Ecolosl determined that the commercial harvest
of oysten, clams, and mussels in 1987 was over 14 million pounds, with an €s-
timated retail value of $76 million. Ecology has noted that €,Tisting oorlmer-
cial shellfish operations represent only a fraction of the potential production
of Puget Sound. In addition, Ecolosr has estimated the economic losses at-
tributable to prohibited, restricted, or conditionally approved shellfish beds to
be over $3 million annually.

The Department of Fisherie,s estimates that over one million recreational
clamming trips are made to Puget Sound each year, yielding over 3.3 million
pounds of clams for an approximate retail value of over $11.2 million.
Fisheries also reports that in 1986 approximately 57,700 pounds ofo)6ters
were harvested in Hood Canat for nonoommercial consumptioq a potential
retail lue of approximately $250,fl)0.

The value of the shellfish resource, however, €rten& far beyond strictly
economic benefrts. There are few other places where the tie betw€en people
and their natural surroundings is as close as on Puget Sound- An important
part of this rie is the use of the Soundl shellfsh resouroe-for yean people
have depended on shellfish for food or have enjoyed shellfish harv€sting. hr
numbers of people, including many who do not themselrvrs harvest shelllbh,
these and other living resources ofthe 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. These early closures occurred mainly in urbaniz€d areas due to
the beds' proximity to sewage rreatment plants and other urban souroes of pol-
lution. A significant change in this patrcrn has occtrred since 1981. Most
restrictions placed on harvesting shellfsh nour oocur in rural, not urban, ba1n.

Animal-keeping practices, fuiling on-site septic qEtems, stormwater, s€wage
treatment plants, marinas, and boats are all sources of fecal coliform bacteria
and have been implicated in recent hamest restrictions at commercial shellfish
beds.

Since December 1986 fire additional commercial shellfish beds have been
reclassified to a more restrictive status. Preliminary results of monitoring
under the recreatioml shellfish program (SF-4) show frre recreational sit€s
that oonsistently exceed fecal coliform standards. An ongoing Department of
Social and Health SeMces/Environmental Protection Agency study of 25
recreational shellfish areas (SF-3) has revealed bacterial contamination at
thre€ sites that oonsistently exoeed€d national shellfish standarals throughout
the two-year study.

There is limited information on toxic oontamination of commercial and recrea-
tional shelllhh in Puger Sound- The DSHS stu<ly at recreational beaches (SF-
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PROGRAM STilTt]S

PROGR,{M GOAL

3) iocludes testing for some toxicants. This testing may be expanded by DSHS
if results indicate potential toxic contamination of shellfish-

The two maior elements of the sheUfish protection program are the restora-
tion and protection ofcommercial shelllish beds (SF-2) and rhe recreational
shellfish program (SF4). Both of these elements arewell iilo the implemen-
tation phase. Six 'early action" shellfish watershed programs are in place
around th€ Sourd as part of the nonpoint source pollutiou program (SF-2).
Ecolog prwides technical assistance to these local programs, and DSHS coor-
dinates its monitoring of shellfish beds with watershed management commit-
te€s. Bas€d otr the resulu of Oe DSHS-EPAstudy of toxicant lwels in Puget

Sound shellfish" DSHS is conduaing additional sampling under the toxicant
testing program to establish baseline and trend information (SF-3).

Under the recrearional shellfish program (SF-a), DSHS has inventoried
recreational shellfish beds, established a schedule for monitoring these beds,

and initiated sampling at many sites. DSHS is drafting regulations it will
propose to the state Board of Health that will govern the recreational harvest
of shellfish. The Recreational Shellfish Program Committee has outlined a
restoratioo and protection grants program for local governrnent projects to
protect reEeational shellfish. Preliminary results ftom monitoring of recrea-
tioDal $heufish areas shw that harvesting at a significant number of these
beaches may have to be restrictod due to bacterial pollution There may be a
neeq therefore, for a higher number of recreational shellfish restoration
projec{s than anricipated in the 19Bi/ plan"

DSHS published the first annual inventory of shellfish resources (SF-5) in July
198& It has been distributed to local health agencies, Ecologr, other state
agencies, and watershed management committees. The Ecologl funding as-

s€ssment (SF6) will begin by 1989. Several public inrrolvement and education
activiti€s have taken place (SF-7). Ecologr included education and involve-
ment in its contract requirements for the six early action shelllish watersheds.
Ecology also dweloped a she[fish and watershed display for the early action
watersheds. The Depanment of Frsheries $'ill soon expand and reprint its
shellfth booklet. DSHS public information staffcoordinate the agency's

educational aaivities related to the Puget Sound plan.

Tb prevent contamination of commercial and recreational shellfish beds,

Beginning in 1989, to reopen (upgnde classilication) at least one commercial
shellfish bed et,ery year.ro Tb prwent additional closures of commercial and
recreational shellfish beds, ]b ensure continued measurable improvement in
water quality at all sheUfish beds,

16 "Commercial shellEsh bcds' refers to grou,ing areas that arc dassifed by E6loS/ as

"closUcqrectable', that are not intccaivcly dcvclspcd, that do not bave Dajor or
numcrcus Fwage dirbarge$, aod tbat Eay be rcopened by applieti'cn of po[urbo
mtrol Etrategbs sucb a8 thGe de!rclopcd under lhe NonpoiDt Sourc Pollution
Prognm. DSIIS uses the classificatbn qrsEcm of the National Shellfslt Sanitatbn
Prcgram. "Upgra& classification" rcErs !o thb national Erst€m crbrB sbellfish beds may
be reclaslfied up from a mqe rcstrictiw to a less rcstrictive status, such as ftom
'rcstrlcted' to 'prohibited' or ftom 'conditiotraly appro/Ed" to 'approvEd."
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STRATEGY

PROGRAM
ELEMENTS

SF-l. Shellfrsh
Protection and
Restoration Policy

SF-2. Restoration and
Protection of
Commercial Shellfish
Beds

[Status: DSHS has significantly expanded its monitoring program and, as a
@nsequence, has r€stricted harvest at several more shellfish beds since the
plan was adopted. Most restrictions were due to nonpoint pollution.l

The strategr for achieving this goal is to (1) adopt shellfish policies that will
ensure that pollution source conrol programs protect shellfish; (2) respond to
odsting and potential shellfish contamination with an aggressive restoration
and protection program; (3) test for toxicants in targeted commercial and
recreational shellfish beds; (4) begin monitoring in recreational shellfish areas,
implement recreational shellfish restoration and protertion projects, and
adopt rules governing the recreational harvest of shellfish; (5) develop an in-
ventory and data base on the location and status of shellfish resources;(6) iden-
tify funding souroes for shellfish protection programs; and (7) increase public
involvement and education in shellfish protection.

In developing the programs for Nonpoint Source Pollution (including local
watershed action plans), Stormqrater and Combined Sewer Overflows, and
Municipal and Industrial Discharges, state and local agencies shall ensure that
the progranrs me€t these objectives:

a. Protection of shellfish beds from contamination and from reclassification to
a more restrictive status;

b. Lifting of harvest restrictions at commercial beds, especially closed/correG
table areas; and

c. Reduction of mntamination of recreational shelmsh beds.

Thrget Date: Upon plan adoption,

[Status: This element is on schedule.]

Ecologr, in cooperation with PSWQA DSHS, and local governments, shall
continue and expand its existing shellfish protection program, to be imple-
mented primarily under the nonpoint priority watershed program (NP-1
through 4). The objective of this shelllhh program is to reopen closed/correc
table oommercial shellfish bexls and protect open/high threat commercial beds.

The program provides that:

a. Current Eoolog/local governme shellfish projecs shalt be treated as early
action watersheds under the nonpoint program, and future Ecolosr granB
to local governments for shellfish protection shall be integrated with the
nonpoint program. Ecolog shall provide rechnical assistance, in coor-
dination with the nonpoint technical assistanoe team (NP-5), to local
governments, tribes, mnservation districts, or other entities carrying out
shellfish projects under the nonpoint program. Where shellfish beds need-
ing restoration or protection projecB are not being addressed under the
nonpoint program watershed management prooess (NP-3 and NP4), Ecol-
ory shall attempt to target other funding sources on th€s6 sh€Ufish beds.
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SF-3. Tbsting Selected
Shelllish Beds for
Tbxicants

SF-4. Recreational
Shellfrsh Program

Other funding sources may include Clean Water Act Section 205O grants
or Section 319 funds, EPA monies, or funds from the discretionary
category of the Centennial Clean Water Fund.

b. DSHS shall (i) orpand and oordinate its investigations and monitoring
program with Ecologr, tribes, and local governmenrs; (ii) retest sites
where harvest r€strictions apply (iii) monitor sites being addressed by
local shellfish protection projects; and (iv) develop plans for those water-
sheds not addressed under the nonpoint program. Information on
monitoring results and sourc€ investigations shall be transmitted as soon
as available ro Eolo$t and the appropriate local gwernments and local
health agencies, tribes, and agencies.

c. The Authority sha[ review during the plan revision process the success of
state and local agencies in controUing identified and potential sources of
she llfish contamination.

thrget Date: Ongoing.

[Status: The Authority has rwiewed the success of shellfish watershed action
plans and has adopted several Puget Sound plan revisions to assist local
governments, tribes, and state agencies in controlling nonpoint pollution of
shellfish resources. The shellfish watersheds have been incorporated into the
nonpoint early action wate$hed program. DSHS has expanded and coor-
dinated its monitoring program, including restoration monitoring and plan-
ning. The department has placed harvest restrictions on five additional
commercial shellfish beds (eight recreational shellfshing areas exceed stand-
ards).1

DSHS shall establish an ongoing program, mnsistent with the Puget Sound
Ambienr Moniroring Program and including the use of Puget Sound
protocols, to test for toxicants at mmmercial and recreational areas beginning
where recent stu<lies have found toxicants to occur. The results of the tests
shall be used to e.stablish baseline and trend information on toxicants in
shellfish around the Sound, Beds where toxicants exceed existing FDA action
levels, or other accepted standarG as developed, shall be closed and routinely
reevaluated. PSWQA shall reque.sr FIDA to reconsider, in consultation with
EPA an<l NOAA, the need to establish standards and require testing for
toxicants not covered by existing FDA action levels.

Thrget Date: Ongoing.

[Status: This element is proceeding on schedule.l

Representatives from Ecolory, DSHS, Fisheries, DNR, State Parts, tribes, a

public interest group, and local health departments (with DSHS and Ecologr
as coJeads) shall comprise a mmmittee for joinlly developing a program to
protect recreational shellfish from pollution, including: responsibiliries of
agencies; a schedule that identifies which recreational beds will be rested
wirhin a given time frame; water quality and shellfish tissue sampling---consis-
tent, to the extent practicable, with the Puget Sound Ambient Monitoring
Program-in targeted recreational areas; public notification about areas that
do not meet Board of Health regulations governing the recreational harvest of
shellfish; and initiation of restoration and protecrion projects in @ntaminated
or threatened areas.
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SF-S. Annual
Inventory and
Information
Management

SF-6. Funding
Sources Assessment

Sf,'-7. Public
Involvement and
Education

Under the authority of RCW 43.2) DSHS shall propose regulations governing
the recreational harvest of shellfish for consideration by the slate Board of
Health for adoption. DSHS shall erraluate the effe*tiveness of these rules and
submit the erraluation to the Authority.

Thrget Dates: Submit scope of yrcrk to PSWQA by October 1, 1987. Begin im-
plementation of survey and testing of recreational areas by October 1 , 1987,

Adopt regulations by February 1, 1989. Start restoration projects by July 1,

1989. Submit evaluation of rules by January 1, L990.

[Status: The Recreational Shellfish Program Committee has developed an
outline of a plan to guide this program and has drafte<l recommendations for
the restoration and protection projects grants. DSHS has inventoried recrea-
tional shellfish beache$ and begun monitoring. DSHS will present proposetl
regulations governing the recreational hawest of shellfish ro the Board of
Health in late 1988. EPA has funded a recreational shellfsh restoration
project at Penrose Point State Park,l

DSHS shall annually publish and distribute to local health departments, Ecol-
ogt and other Etate resource agencies, tribes, and local watersh€d management
committe€s (see M-3) an inventory of all shellfish beds, including sites in the
Puget Sound basin where recreational and commercial shellfish beds have
been found to be cortamhated, indicating the types of contamination tested
for and the typ€s found. DSHS, in coordination with the Puget Sound Am-
bient Monitoring Program, shall prepare a guide to aU existing data bases and
information sources on the shellfish resource. DSHS shall consult with Ecol-
ogr, the Departmens of Fisheries and Natural Re.souroes, the State Parks and
Recreation Commissio& tribes, and local health agencies and shall update and
distribute the guide atrnually to walershed management cornmittees, recrea-
tional shellfish restoration projects, and the endti€s named above,

trget Date: Distribute first inventory by November 1, 198i'/. DSHS dis-
tribut€s first shellfsh information guide by July 1, 1990.

[Status: The first annual inventory was completed and distributed in July
1988.1

Emlogr shall assess the adequacy of odsting funding mechanisms for shellfish
protection programs, identi$ new sources, and develop and implement a
strategr for securing funds. Ecologr shall onsult with iS Shelllhh Protection
Advisory Committee and with PSWQA and the Departments of Fisheries and
Natural Resources in the development of this program Ecologr shall also con-
sult with DNR about the use of futrds ftom the Aquatic l,ands Enhancement
Account for the shellfish program.

Erget Date: Submit assessment to PSWQA by May 1, 1989. Implement
strategr by January I, 1990.

[Status: Emlogr will begin this element by 1989 in coordination with C-1.]

Ecologr, in consultation with the Recreational Shellfish Program C.ommittee
and the Departments of Social and Health Services, Fisheries, and Natural
Resouroes shall implement a program for public involvement in and education
on the protection ofthe shellfish resouroes ofPuget Sound
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MA-IORPIIBLIC
ACTIONS FOR
REVIEW

LEGISI,ATION
REQI]IREI}

The program shall implement improved mechanisms for disseminating infor-
mation among agencies and to the public on shellfish issues, especially beach
closures and public health risks. The program shall also include procedures for
coordinating workshopa and the updating and distribution ofagency shellfhh
publications, citizen involvement in shelfihh proteclion proje.ts, and the
pretrention of shellfhh co ntamination.

DSHS and local health alepartments shall implement a program of posting
press releases, and other techniques to pre,vent harvesting of coilaminated
shellfish and to inform the publig inctuding shelllhh growers, of commercial
and recreational shellfish contamination and closures and of programs address-
ing rhese issues.

The Department of Fisheries shall establish a work group that includes agen-
cies, boaters, shellfish growers, and tribes to develop an interpretive prograrn
at an appropriate location in Puget Sound (element ES-4.4).

Ecolory and other agenci€s shall include, as appropriate, information about
shellfish and shellfish protection in other educational programs developed
under the Puget Sound plan Education shall be a required element of all
local programs under SF-2 and SF-4 and shall bc included, as appropriate, in
nonpoint program watershed action plans, nonpoint technical assistance team
activities (NP6), and the boater education program GrfB-3).

Thrget Date: Ecolory submis progre,ss report to the Authority by November
1, 1989. Fisheries begins interpretive program by May 1, 1990.

[Status: Ecolory has included educarion and involvement in its contract re-
quirements for the six early action shellfsh watersheds. Ecologr also has

d,ereloped a shellfish and watershed display for the early action watersheds.
The Department of Fisheries erpanded and reprinted its shellfish booklet, and
DSHS public information staff coordinates the agency's Puget Sound plan
public education acrivitie,s.I

l. Restoratioilprotection program for commercial shellflsh beds (SF-2)

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

3. Recreational shellfish program and regulations (SF-4).

4. Funding sources assessment (SF-6).

5. Public involvement and education program (SF-7).

None

The shellfish progmm is estimated to cost approximately $4.6 million in rhe
FY 190-91 biennium. The greatest oo6ts are for implementation of the
recreational shellfish program (SF-4). Thi$ cost is approximately evenly
divideal betw€en monitoring and restoration. Most costs for continuation and
expansion of Ecolog/s shellfish protection program under SF-2 are estimated
in element NP-3, 4, and 6 of the nonpoint program. Additional program

BSTIMAIED COST
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development, administration, education, and other sheufish program support
activiti€s are postponed to the FY 199-93 biennium, reducing the FY 1990-91

budget reque$t by approximately $0.5 million.

Private sector msts resulting from shellfish restoration and protection projects
would primarily involve repairs for failed on-site septic s]6tems or implementa-
tion of farm animal waste control programs. Th€se co6ts are discrssed in the
nonpoint program.

ESTlli,lATED PLAN COSTS: SHEILFISH PROTEC ON
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MUNICIPAL AI\D INDUSTRIAL DISCHARGES

PROBLEM
DEFINITION

Environmental
Problems

Industries and municipal sewage treatment plants release about 900 million
gallons of effluent (wastewaterJ to Puget Sound every day.17 Municipal and'in-
dustrial discharges ofwastewater are often referred to as 'point sources" of pol-
lution because they are discharged into the water at a specified point such as a

pipe or ditch.

Extensive and continuing efforts to control conventional pollutantsl8 from
point sources with wastewater discharge permits have proved increasingly suc-
c€ssful, and water quality problems related to these pollutants are now relative-
ly rare in Puget Sound.rv Where such problems do occur, they are generally
localized and transient.

Ibxic pollutants are of greater ooncern in Puget Sound. Of greatest @ncern
are toxicants that are persistent (remaining in existence indefinitely) and those
that are ire\rersibly accumulated and concentrated in sediments an<l living tis-
sues and passed through the food chain.

Many toxicants discharged by point sources bind to particles and settle out to
become part of the sediment. The concentration of toxicants found in recent
sediments from Puget Sound's urban bays is up to 100 time.s the levels in the
cleanest rural bap. lbxicant concentrations in sediments from the c€ntral
basin and rural bap are much lower but are still elevated over preindustrial
levels, High oonoentrations of toxic contaminants have be€n associated with
high incidences of diseased fish and other advene biological effeas in Puget
Sound's urban bap. Tbxic substances may also pose health ris*s to consumers
of Puget Sound seafood.

While many industries and municipal treatment plants that discharge directly
to the Sound and its tributaries discharge signilicant quantities of toxicants,
current effluent monitoring is insufficient to estimate accurately their contri-
bution relative to other sources of toricants such as stormwater, CSOs, and
nonpoint sources.

17 This volume uiould cover an area of 4.3 square miles to a depth of one foot. Itig
apprGimately equal to the average ttaily discharge of the Greetr/Duwamish River.

18 The federal Clean Water Act didded pollutants into categories with varying
requirements for control of each. Conventional pollutants are o(ygen.depleting
substances, suspended solids, fecal coliform bacteria, pH, and oil and grease. Toxic
pollutants include 13 heavy metals, 11 I organic compounds (such as pesticide$ and
polychlorinated biphenyls, or PCBs), asbestos, and cyanide. All other pollutants are
classified as nononventional pollutants.

19 Water quality problems related to conventional pollutants from point sources in Budd
Inlet are aD o€mple of atr e!rception to this generalizatircn. Overflom ftom combined
sewers are another erception. Another significant €rceptiofl €xhts in the csse ofslrellfish
beds withiD apprqimatety one mile of municipal discharges. B€caus€ of the risk of
c@tamiDation with pathogeE& qrrrent rules automatically require closure of such
she[fish beds.

rt
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Institutional Problems

ln cases where municipal treatment sJlstems reaeive industrial discharges,
thqrc 'indilect discharges' generally @ntriburc a high proportion of rhe
roxicants discharged by the treatment plant. These toxicants can interfere with
the operation of the sewage treatment plant, €Nrpose plant workers or equip-
ment to damaging substances, or pass thrcugh rhe reatm€nt plant to @n-
taminate the water, air, or sludge. Industrial pretreatment programr are
designed to reduce such problems by remordng the problem wastes before they
€nter the municipal wastewater.

While toxic pollution of sediments has become I dominant concern, re@nt
reporls show that the sea surftce may also b€ contaminated cdth toxi€nts in
sufficient concentrations to Hll or cripple larvae and fish eggs that are found
in this "rricrolayer.' The xrater itself also sometimes shon onoentrations of
toxicants that eroeed EPAs criteria for the protectioa of morine life from ad-
verse chronic effects.

The rate of contamination of sediments by some highly regulated toxicants
(e.g., lead, DDI PCBs) is decreasing. Hocr€ver, the same cannot be said for
all toxicarrts. As population and industrial activity ircresse, toxic ootrtamina-
tion may become more Eevere. Because of the persistence of many tmic sub-
stances, the @trtamination is not easily ro,ersed.

The federal Clean Uhter Act and Washington state law have established a
strong institutional framework for controlling municipal and industrial dis-
charges. Direct dischargers must obtaitr a Nationar Ibllutatrt Discharge
Elimination $ntem (NPDES) pernit from the Department of Emlogr (for
nonfederal hcilities) or EPA (for federal facilities). Ecolog also administers
state waste discharge permits, which regulate discharges to se$rers (and related
pretreatment requiremeDts) and to groundwater. Eoolos/ has be€n delegated
authority to administer the pretreatment program, which regulates cerain in-
dustrial and commercial discbarges to sewe$.

Under the point source @ntrol system, (1) a permit ls required for any point
source discharge; (2) the permit establishes specific limits on the quantity and
concentration of contaminanB alloured to be discharged (or on the overall
toxicity of the effIuent), together with orher requirements (for monitorin&
spill prorention, and others); (3) dischargers murt monitor their effluent and
report compliance with the conditions of the permiq and (4) the administering
agency periodically inspects the facility and takes enforcement action as neces-
sary. Effluent limis in permits must include minimum technologr-based
limis (generally bas€d on criteria of I'B€st Available trbchnologl ftom federal
liaw or 'all known, arailable, and reasonable treatment'from state law) plus
more stringent limits where necessary to meet state water quality standards.

A number of weaknesses ha\re b€en identified in the qrrr€nt implemenution
of the point souroe oontrol srstem that allmr toxic contamination to continue.
These weaknesses include:

Permits hav€ generally imposed very few limits on tqicants or particulates
(either by limits ou overall toxicity or on spcific toxicants).

EPA ef,uent guidelines do not oov€r all indrstries, waste streams wi0in
industries, or onteminants withio wastc streams.

*
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Permit writers oftetr lack sufficient information, guidelines, and standards
to write toxicant limits ir permits, and must rely on best professional judg-
ment itr d€veloping permit conditions.

Current, informal guidelines for dilution zones do not take into considera-
tion persistent toxicanB and reconcentration of toxicants in sediments.

The scope of discharger self-monitoring is limited and does not det€Gt
problems in setliments.

Past enforcement has been weak and inconsistent.

Fetony provisions do not exdst in state law for serious, intentional viola-
tions,

* Inspections are infrequent and are generally announc€d in advanc€.

* There is no s]6tem to detect unpermitted discharge.s, except to a limited ex-
tent in urban bays.

* Self-monitoringis rarelyindependentlyrrerified.

* Laboratory data are sometimes inaccurate and are therefore unreliable.

* Municipal operator traiaing is limited in scope, e.&, operatoN generally
receive no training r€lated to pretreatme[t.

* Public participation in permits and related decisions has been limited.

* Ecolory has lacked adequare resources to effectively carry out its func-
tions utrder the NPDES and pretreatment prcgrams.

This program calls for qrtensive improvement in the effectiveness of the state's
point source control program (including the pretreatment program) an<l em-
phasizes control of toxicants from both industrial and municipal discharges.

The program dirccts the Department of Eaolosr to include specific conditions
in wa$te discharge permits aimed at controlling the introduction of toxicants
into the Sound in both dissolved and particllate forms, In addition, com-
prehensive monitoring requirements are added to permis to ensure compli-
anc€ with permit conditions ard to detect contamination not confrolled by
emuent limits and other permit requirements. The program also devotes sub-
stantialty increased resourc€s to the inspection and enforcement roles of the
Department of Ecologr, and includes information and education measures to
ensure that those individuals with a direct impact on the Sound are fully aware
of their responsibi[ti€s.

The initial implementation of this program was subsanrially delayed due fimt
to budget unc€rtainty and ultimarely to an overall reduction in th€ implemen-
tation budget ofover 50 percent, necessitated by the failure of permit fee legis-
lation during the 1987 regular legislative session. ftllowing passage of this
legislation in a spec'ial session in October 1987, funding was partially restored,
and activity has accelerated.

Ecolog's 1987{8 activities have emphasized (1) the development of criteria,
guidance, and procedures necessary for subsequent implementation of several

YJ
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PROGRAM GOAL

key elements; (2) initiation of enhanced sampling inspections by Ecolory in-
spectors for the more significant dischargers; and (3) implementation of the
new permit fee [aw.

Specific acmmplishmens include adoption of water quality criteria for 22
toxicants as part of the state's water quality standards (P-1), drafting of sedi-
ment quality standards (P-2), development of regulations to implement the in-
creased discharge permir fee,s (P-4), development of interim guidelines for
biomonitoring and toxicity control (P-8), and continued funding and staffing
for the pretreatment program (P-22) an<l for urban bay action teams (P-13).
Additional experience has been gained with Ecologr's.enforcement policy,
which has now been in place since 1985, and useful discussion has oocurred
regarding the role of the Pollurion Control Hearings Board in reviewing Eml-
ogr enforcement actions (P-18).

Although delayed by an inadequate budget, crucial work to develop a permit-
writer's procedures manual (P-5) and to completc the monitoring guidelines
(P-8) is now well undenray. Improvements in the requirements included in
waste discharge permits (i.e., to better monitor and control the release of
toxicants-the essence of the municipal and industrial discharges program)
will follo\ the completion of these elements.

Little progress has occurred on t]le informatiory'education elements. As a
result of extensive discussions with affected groups, the Authority in February
1988 revised the municipal operator training element (P-23) to ease what was
perceived as an unnecessarily onerous training requirement and to give greater
discretion to the V&stewater Operator Certification Board. Little action took
plaoe on the industrial operator aertification element (P-24) as funding was

not available; consideration was given to changing this element to reflect a
voluntary approach to indusrial operator certification. No activity occurred
to carry out the Employee E<lucation Assistance element (P-25) alue to lack of
tunding.

Finally, implementation of several other elements was significantly delayed or
not begun due to lack of funding This includes development of dilution zone
criteria (P-3), searching for unpermitted discharges (P-20), and carrying out
cross-uaining for inspectors (P-19). Dilution zone criteria have assumed in-
creased importance in view ofquestions on how to apply the new water quality
standards for toxic substance.s within dilution zones. Felony provisions (P-21)
were considered by the legislature but were not enacted into state law

Tb achieve comprehensive improvement in the control of toxic and other pol-
lutants discharged into Puget Sound by industrial and municipal dischargers,
reducing and eventually eliminating harm ftom such contaminants entering or
accumulating in the Sound,

The strategr for achieving this goal is (1) to require that all waste discharge
permits include appropriate monitoring requirements and limitations on
toxicants and other polluEnts of ooncern; and (2) to devote subsuntially in-
crgased resour@s to the inspection and enforcement of waste discharge per-
mits for industrial and municipal discharges throughout the Puget Sound
basin as well as the discovery and control of unpermitted discharges.

STRATEGY
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PROGRAM
ELEMEI{TS

Standards

P-1. Adopt EPAWater
Quatity Criteria

P-2. Standards for
Classifying Sediments
HavingAdverse Effects

Tb assure better mntrol of toxicants, E@lo$r shall adopt numerical water
quality criteria equivalent to those published in EPAS Quality Criteria for
V6rcr. These criteria may be adopted by reference; if so, a summary of the
criteria (including the numerical rlalues) shall be appended to copies of the
statewater quality standards distributed by Emlogt

Drget Date: September 30, 1987 (as paft of Ecolog's curent revierp and
revision of the state water qualiry $andards).

lStatus: This element was ompleted on January 5, 1988.]

Frologl shall derrelop and adopt by regulation standards for identi$ing and
designating sediments that harre acule or chronic adverse effects on biological
r€souroes or pose a significant healrh risk to humans. The sediment standards
will ostablish thc levels of sediment contamination that are acceptable
throughout the Sound over the long term. The sandards may use phpical,
chemical, and biological tests aod shall clearly identiry pasVfail standards for
the prescribed tesE. B€cause methodologies to assqss the human health risks
of chemical contamination of sediments are not well developed, the initial
stsndards tnay deal only with adverse effecrs on biological rercuroes, The
standards shall be revised to incorporate information on human heslth risks as

it becomes available. Ongoing work by EPA and the Puget Sound Dredged
Disposal Anatpis (PSDDA) to dwelop sediment quality values may be used as
the technical basis for these standards.

rfarious technical and legal issues will be considered by Ecologr during the
development of these standards including the selection of appropriate
methods for measuring or predicting harm, the relationship of these standards
to existing state and federal permit programs, and the possible need to allow
sediment dilution (or impact) zones.

In developing these s€diment standards, Ecolory shall form an advisory com-
mitte€ which shall include repre8entatives of environmental and public inter-
est groups, ports, industry, appropriate state and federal agencies, local
governments, and tribes.

The standards shall be reviewed and updated as necessary at least every three
years. If apparent effects threshol<t (AET) values are used as a basis for estab-
lishing the standards, the AETvaluca shall bo recomputed periodically to in-
@rporate ne$, data.

Ecolog shall use these standards as the desired goal for sediment quality in
implementing the municipal and industrial discharges program (see element P-

7), the stormwater and CSO program (see element SW-z), and the nonpoint
program. These standards shall also be used as a basis to manage the disposal
ofdredged material (see elements S-3 and S-4), and to identify locations with
sediment contamination (see elements S-7 and S-8). In implementing these
programs, Ecolog/ will consider other appropriate factors, including the
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P-3. Dilution Zone
Criteria

Permits

availability and reasonableness of treatment and control methods. This mn-
sideration of other factors may preveot this goal ftom being achieved in the
near term. In particular, municipal, indusuial, CSO, and stormwater dischar-
ges may not initially be able to m€€t these standards without the application of
sediment dilution (or impact) zones (see elemert$ P-3 and P6).

Sediments that exc€ed the s€diment standards are undesirable in Puget Sound.
When rhey are dredged, they may only be disposed of by meeting the require-
ments for use of PSDDA open water disposal sites (see element S-3) or rhe re-
quirements for confined disposal to be developed under Sediments element
54 (which may include in-water as well as upland disposal methods). S€di-
ments that exceed the sediment staodards shall not be us€d as cap material for
dredged material disposal or remedial actions.

Ecologl may determine that it is not cost-effective to cap, treat, or remove all
sedimens that exceed the standards developed under this €lement. Ecologr
may identi$ higher (more contaminated) levels that would result in cleanup
actions or define cleanup levels (see SedimenB element S-7).

Thrget Dates: lnterim sediment guidelines are to be completed by June 30,
198& Final adoption of the initial standards shall be oompleted by June 30,
1989.

[Status: Ecologr released a first draft of 'Sediment Qualiry Standards' in
March 1988, and a sexond draft in September 1988. The Authority has ac-
c€pted the drafts as meeting the "interim guidelines" target date. The draft
standards are based on the apparent effects threshold method using the Puget
Sound sediment database developed by EPA an<l Eoologr. The Sediment Ad-
visory Group met for the first time in Argust 1988.]

ln order to prwide adequate opportudty for public review and omment on
the criteria governing dilution zones surrounding wastewater discharg€s
(within which water quality standards do not apply), Ecologr shalt adopt ad-
ministrative rules specifying criteria for establishment of dilution zones in was-
tewater discharge permits, As part of this effort, Ecologr shall develop
specific criteria for s€diment impact zon€s that shall include provisions for in-
terim management and closure plans, where appropriate.

Thrget Date: Final adoprion of rules by June 30, 1989.

[Status: Sraff hire<l spring 1988 ro begin rhis effort.l

The Authority shall resubmit proposed legislation to the 19EE legislature
amending RCW 90.,18.,160 and directing Ecologr to assess permit fe€s on all
permitted dischargers statewide (including industrial, municipal, and federal)
to romver the oost of administering the NPDES and state waste discharge per-
mit programs. Costs to be included in calculating fees shall include (l) initial
Permit issuance, (2) compliance rerriew and evaluation, (3) inspctions and re-
lated monitoring, (4) laboratory supporr, alld (5) overhead expens€s directly
related to the preceding item$, Res would not be designed to resover expen-
ses related to enforc€ment (including discovery of unpermitted discharges) or
€xpenses that are funded by federal grants. Fees for pretreatment-related state

%
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P-5. Procedures
Manual and Internal
Tbchnical Assistance
for Perrnit \trriters

discharge permits shall recover expenses related to administration of the
pretreatment program. Ecologr shall ensure that indirect dischargers are not
assessed a double permit fee (i.e., once for their state discharge permit and
again as a contribution to the treatment plant's permit fe€).

[Status: Permit fee legislation was enacted in October 1987, see RCW
90.48.600 through 90.48.640.1

Ecolosr shall adopt an initial schedule for waste discharge permit fees
authorized by RCW 90.$.6(n through 90.48.640 and shall submit to the
Authority a study of the feasibility of establishing a variable charge based on
the quantity, toricity, penistenoe, and other characteristics of the efluent. A
variable component of the permit fee would, to the maximum extent possible,
create an incentive for dischargers to reduce the quantity and harmful charac-
teristics of their effluenL

In establishing the fee schedule Ecologr shall consider impacs of fees on small
dischargers and provide appropriate reliefifsuch impacts would be excesive.

In accordance with RCW 90.6.610(4), Ecologr shall submit a report by
January 1, 1991, and biennially thereafter to the legislature and to the public
on actions it has taken over the past biennium to improve the administrative
efficiency of the NPDES and pretreatment permit sptems. Ecolog shall
develop evaluation criteria against which its success in improving administra-
tive efficiency can be measured from year to year.

thrget Date: Begin asse.ssing efpanded permit fees by July 1, 1988. Submit
feasibility study of the \xariable charge by January 1, 1990.

[Status: Permit fee legislation was enacted October 1987. Fee schedule adop-
tion on schedule. Variable fee study not started.]

Ecolory shall prepare and revise as necessary a procedures manual for permit
writers. This manual shall include guidelines and procedures to ensure that all
pertinent information is made arailable and used by permit writers in
determining appropriate effluent limits, particulate contamination limits (see
P-7), source mntrol measures, and other conditions in NPDES and state per-
mits. Such information may be derived from documents already available to
{he department (e.9., the applicant's most recent hazardous waste annual
reports) or additional information that would be requested from the applicant
(e.g., information on the overall distribution of contaminarts between the dis-
solved and suspended phases of the emuent).

The procedures manual shall require rhat all NPDES permits include ap-
propriate conditions addressing all stormwater runoff from permitted facilities

The procedures manual shall incorporate other requirements of this plan re-
lated to permit writitrg, including enhanced information in pub[c notices and
fact sheets pertaining to draft permits, monitoring requirements (P-8), spill
mntrol (P-9), 2()1 certifications (P-11), assuring inspection access, and assur-
ing that inspection resuls are provided to permit writers and permit modifica-
tions made ifnecessary (P-14). The prooedures manual shall encourage
Ecologr stafr to make rhe best possible use of industry exrpertise and rercurces
in carrying out permit writing and appropriate related actMties.
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P.6. Tbxicant EIfluent
Limits in Permits

The procedures menusl shxll slso include guidelines for permit writeN to use
in evaluating the potential for cross-media transfer of pollutants. These
guidelinas shall emphasize mechanisms availabte to p€rmit wdters to en-

courage waste reduction at the source rather than end-of-pipe treatment if
such treatment results in cross-media transfer of pollution.

Ecolog shall provide opponunity for the public to reviery and comment on
the draft procedures manual.

Ecolory shall establish an internal technical assistance team to assist p€rmit
writers in researching and writing appropriate conditions for NPDES and state
permits. Ecolosr is etrcouraged to develop such eflluent guidelines and techni-
cal standards as may be necessary to assist in the efficient administration of the
permit prograrn

hlloydng completion of the permit writefs prccedures manual, Eoolog shall
prepare an inspector's manual which shall incorporate all appropriate com-
ponents of this plan, and shall make use of existing manuals, such as those
published by the U.S. Environmental Protection Agency, to the maximum ex-
tent possible.

Thrget Dat€si Complete interim procedures rnanual by June 30, 1988. Com-
plete fmal proc€dures manual by December 31, 198& Establish internal tech-
nical assistance team by January 1, 1989.

Complete inspector's manual by Deember 31, 19E9.

[Status: lnterim target date not met due to hfuing delays; final procedures
manual on schedutE itritial technical assistanoe staff hired.I

The objective of toxicant emuent limits in p€rmits is to control through the
use of i[ knos,n, a\ailablg and reasonable merhodsm the sources of toxicants
in the waste discharge. In issuing or reissuing NPDES or state waste discharge
permits, Ecologr permit s,riters shall follow the proedures set out in the per-
mit procedures manual developed under element P-5 and'shalt rerdem, the
dischargers' operations and incorporate permit conditions which require all
knonm, available, and reasonable methods to conEol toxicana in the
dischargers'wastewater. Such conditions may include, but are not limited to,
limits on the discharge of specific chemicals and/or limits on the overall
toxicity of the effluent. The toxicity of the effluent shall be determined by tech-
niques such as chronic or acute bioassaln. Such conditions shall bc rcquired
regardless of the quality of receMng $ater and regardless of the minimum
water quality standards. In no event shall the discharge of toxicants be altowed
that would violate any water quality standard, including toxicant standards,
sediment standards, and dilution zone criteria.

ln the fact sheet acoompanying each draft major permit, Ecolory shall clearly
orplain hon, the draft permit fulfills the goal of reducing and eventually
eliminating harm from toxic oontaminant in Puget Sound, including a sum-

20 Ecology has oonsidered the folowitrg critcria, among othen, in determining
"rea8onable methods:' (1) status of planning needed to prcoc€d with thc propced
meuoaL (2) environmental or siting coDstraints, and (3) economic faclorE. The Pollution
Control Hearings Board has upheld Ecolo$/s use of thcse criteria (s€€ PCIIB Nc.
u-178,u-2M,8/,-zlt).
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P-7. Elfluent Limits
in Permits-
Particulates

P-8. Monitoring
Requirements in
Permits

mary of rhe information used to determine which limis on specific toxicants
and/or overall emuent toxicity should be included in the permit (see also ele-
ment P-28, Reponing Requirements). The Authority requests EPA to provide
a similar explanation for any draft major permit issued by EP.A"

Thrget Date: Begin implementing this element by June 3Q 1988.

[Status: Language nearly identical to the firsr paragraph of this element was
enacted by the 1987 legislature and is now RCW 90.,1&520, Implementation
not started due to delays in interim procedures manual @-5). Implementation
to be phased in as monitoring guidelines (P-8) and procedures manual are
completed.l

In issuing or reissuing NPDES permits, Ecologr shall obtain and review infor-
mation on particulate contamination in the applicanfs effluent and shall in-
clude specific conditions on particulate contamination, appropriate to each
case, sufficient to assure that the ambient sediment standards will not be vio-
lated, subject to any authorized sediment impact or dilution zones. Such con-
ditions may include source control measures, best management practices,
numeric limits on toxicity of the particulate fraction of the effluent, numeric
limits on the concenration or mass of specific chemicals discharged, or other
conditions deemed appropriate by Ecolory. However, permittees shall not be
required to comply with conditions for which there is no appropriate
laboratory protocol, as determined by Ecolory. Any draft of a major permit
proposed without conditions on particulate contamination shall include, in
the accompanying fact sheet, a written explanation of reasons why such limits
are not applicable to the specific discharger (see also element P-28, Reporting
Requirements).

The Authority requests EPA to carry out this element with respect to every
MDES permit issued by EPA in the Puget Sound basin (s€e also element P-
11).

Brget Date: This element shalt be@me effective December 31, 1989.

[Status: Implementation not started, will be phased in as sediment standards
(P-2) and prooedures manual (P-5) are developed.l

In issuing, modifying, or reissuing NPDES permiS, Ecolory shall consider rhe
need for each of the five types of monitoring listed b€low and shall include re-
quirements in permits for all t]?es of monitoring that are appropriate to each
permittee. Monitoring requirements included in permits shall be tiered so
that if initial sampling discloses no problems, a reduced monitoring schedule
may then apply. Likewise, if initial sampling indicatas the possibility of
problems, a more frequent and/or more comprehensive monitoring schedule
would apply.

Ecolog shall <lwelop (and revise as necessary) guidelines for the frequency
and methodolos/ of these tests and for reponing requirements and format.
The guidelines shall include the tiered approach described above. The guide-
lines shall use the Puget Sound protocols when available and data manage-
ment qEterns compatible with the Puget Sound Ambient Monitoring Program.
The guidelines shall also define triggers for determining when action is neces-

sary to modi$ a permit. Ecolog shall develop the guidelines in consultation
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with municipal and industrial dischargers, laboratories, EPA the Authority,
and others as appropriate.

The fact sh€et accompanying each draft major permit shall include a brief dis-
cussion of how the draft permit has d€alt with each ofthe five typas of monitor-
ing specified below and shall explain those situations where any of these types
of monitoring have oot been required in the draft permit. Although thes€
monitoring requirements shall be primarily directed toward the detection of
impacs from individual wastewater discharges, as a second priority, and to the
erilent practicable, Ecolory shall develop monitoring requirements for permits
thar will facilitate the calculation of total contaminant mass loading to Puget
Sound.

The 6ve typ€s of monitoring are as follows:

1. Monitor specilied parameters in the sediment in the vicinity of every sig-

niticant outfall;

2- Separately analyze samples of the particulate ffaction of the effluent ftom
each significant outfall;

3, Conduct periodic acute and chronic toxicity bioassays on a sample of the ef-
fluent from each outfall and on the sediment near each outfall;

4. C-onduct periodic survgN of the population, species composition, and health
of biota in the vicinity of each signifrcaot outfall;

5, Monitor water quality at the boundary of the dilution zone

If, for a given test, Ecolo$ finds that there is no analytical protocol reasonably
available, or if there is no public or private laboratory capability to carry out
the res! Ecolosr may suspe.nd the lssting requirement for that test until such
time as such a protocol and/or laboratory capability becom€s available. Eml-
ogr shall promote the development of protocols and laboratory capability in
cases where these are not available for the types of monitoring tests listed
above (see also Laboratory Support elements L-l and L-2).

Ecolo$r, in cooperation with EPd shall prepare a list of the highest priority
permits Oased on the probability of effluent oontaining a significant quantity
of toxic pollutants of concern) to be reopened prior to e:rpiration for inclusion
of these monitoring requirements. Ecolosr shall submit this list to the
Authority together with a schedule for completion of permit modifrcations to
include these requirements.

Every major and minor permit issued or reissued by Ecolog/ before the
monitoring guidelines are implemented shall include a reopener provision al-
lowing the modification of the permit to incorporate monitoring requirements
in accordance with this element. Every permit issued or reissued by Ecologr
shall include a reopener clause allmdng Ecologr to modi$, based on monitor-
ing r€sults or other causes oonsistent with state and federal regulations, the ef-
fluent limitations, monitoring requiremetrts, or other conditions in the permit.
The Authority requests EPA to include similar reopener provisions in every
NPDES permit issued by EPA in the Puget Sound basin.

Ecolory shall submit a report to the Anthority on the advisability of providing
an "option B' in which Ecolog/ would arrange for an indepcndent organiza-
tion to conduct some or all of the monitoring activities (esp€cially those in-
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P-9. Spill Control
Plans Required

P-10. Explanationof
Relaxed and Increased
Limits in Permits

volving sampling outside the effluent pipes"---€.g., 1,4, and 5 above) for some
dischargers in lieu of the indivi<lual dischargers performing this monitoring
themselves, to be funded by a surcharge on the NPDES permit fee paid by
these dischargers. The study $hall estimate the amount of the fee surcharge
that would be necessary to support this alternative and whether the overall
cost to dischargers would be reduced. The study shall also address whether the
quality of information derived under such an alternative would be irnproved.
This study shall Dot be construed as authorizing any delay in the implementa-
tion of the monitoring requirements described in this element.

lbrget Dates: Include reopener language in all permits issued or reissued after
March 31, 1987. Complete monitoring guidelines by December 31, 1988. Sub-
mit repon on "option B" by March 31, 1989. Include monitoring requirements
in permirs issued or reissued after December 31, 1988. Submit lisl of high
priority permits and schedule for completing modifications by March 31, 1989.

[Status: Delayed start due to Ecolosr hiring delays. Reopener language is
now routinely included in permits; interim biomonitoring guidelines have
been drafted but full guidelines delayed; neither the 'option B" report nor the
list of high priority permits has been started.l

Every major permit issued or reissued shall include appropriate conditions re-
quiring the <levelopment or updating, if necessary of spill prwention control
and courtermeasure (SPCC) plans. At a minimum, such plans shall apply to
both oil and hazardous substances. Ecologl, in consultation with EPA shall
actively review arld commeflt olt tbe SPCC plans and shall require the permit-
tee to implement the approved plan. Ecolog shall take enforcement action,
consistent with its enforcement guidelines, against any permittee found out of
compliance with its SPCC plan (refer to SP-3).

Thrget Date: Begin implementation by lvlarch 31, 1988.

[Ststue: Many major permits already include basic spill control provisions,
but implementation and follow-up are not complete and not consistent aooss
Ecologr regional offices.l

hr any draft permit whos€ emuent limitations are in any way less stringent
than those in the preceding permit, Ecologr shall include a conspicuous notice
and clear explanation of the reasons for such limits in the public notice of the
draft permit. This requirement shall apply to all effluent limitations that are,
or app€ar to be, a relaxation of limits in comparjson to the previous permit,
This requirement for notice and written qrylanation shall also apply to any
draft permit proposing to allow a greater amount of effluent to be discharged
due to increases in production, In errery such explanation, Ecolog shall
report on measures available to atrd undertaken by the discharger to reduce
the production of pollutants per unit of producl Ecologl shall adopt rules im-
plementing this program element. S€e also elemert P-28, R€porting Require-
ments.

hrget Dates: Begin notice and explanation process by March 31, 1987. Adopt
final rules by June 30, 1989.

[Ststus: Guidance to Ecolog permit writeni to implement this element was is-
sued on schedule. Due to lack of a reporting mechanism to date, it is unclear
whether the notice requirement is being implemented in all applicable cases.]
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P-11. Enhanced
Requirements for
EPA-Issued
Permits/-Ecologr
Certifrcations

11.1. EPA-Issued
Permits

11.2. Ecolory
Certifrcations

P-12. Reevaluate
Allocation of Permits
into Majorffinor
Categories

Compliance
Assurance

P-13. Urban Bay
Action Tbams

The Authority requests that the Environmental Protertion Agency include
conditions in EPA-issued permits at least as stringent as those that are re-
quired under this plan in permits issued by Ecologr. This request applies to all
toxicant and particulate limits and to monitoring, spill mntrol, frequency of in-
spection, and public notice requirements. The Authority also requests EPA to
rwiew existing EPA-issued permits and modiry any permit as nece.ssary to in-
clude such limits and requirements.

Ecologr shall not issue an NPDES permit, nor certify the issuance or renewal
of any NPDES permit for a federal facility under Section 401 of the Clean
Vhter Act, unless the permit includes numeric limits and other conditions re-
quired to comply with all applicable water quality and sediment standards and
other elements of this plan. Before considering a permit or 401 cerrification
for a federal facility permit, Ecolo$/ shall seek to be familiar with the facility
site, through site visits, insp€ctions or other means.

Thrget Date: This element shall be applied to Ecolog,l()1 cerdfications in a
phased manner, beginning April 30, 1988. All appropriate guidance from the
procedures manual (P-5), monitoring guidelines (P-8), and sediment standards
(P-2) shall be used as those products are completed.

[Status: Not started. Implementation delayed pending mmpletion of proce-
dures manual, monitoring guidelines, and sediment standards.l

The Authority requests that EPA give special consideration to early comple-
tion of is 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.

[Status: Delayed at national level. EPA currently expecls to propoae a revised
s)6tem for rating discharges by October 1988, with rating of actual discharges
to begin in mid-1989. Any modifications to the list of major dischargers that
result from this revised rating system could then be formaliz€d in the liscal
year 1990 State/EPA agreement.]

The Authority reognizes the 'Urban Bay Approach' as an essential part of a
omprehensive stratesr to control point source pollution and requests EPA to
continue providing resources for the urban bay progranrs. Suppon for the
urban bay action teams is included in the cost estimates for elements related to
permit writing (P-5, -7, -8), inspections (P-14), searching for unpermitted dis-
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P-14. Inspections

P-15. Studyof
Independent
Yerifrcation of
Self-Monitoring

Major

Significant minor

State and minor NPDES

charges (P-20), and investigations and cleanup of contaminated sediments (S-
8).

[Status: Urban bay action teams are functioning in Elliott Bay, Commence-
ment Bay, and Everett Harbor. Tbams are planned for Sinclair Inlet, Budd
Inlet, and Bellingham Bay.l

Ecolog shall conduct a significant number of class I inspections on an unan-
nounced basis. Similarly, a significant number of class II inspections shall in-
clude an unannounced sampling visit. Emlog shall assure that such
conditions as may be necessary to provide a prearranged means for Ecology in-
spectors to obtain unannounced samples of effluent on a 24-hour basis are in-
cluded in appropriate permits.

Ecologl shall conduct inspections in accordance with the following minimum
schedule:

Iype of permlt Number of lnspectlons per year per permlt

Class I Class II

2L

1 0.5

1 0.1

Additional inspections (both announced and unannounced) shall be con-
ducted based on the permittee's record of compliance.

Emlory shall ensure that results of inspections are promptly made available to
permit writers. Ecolog shall ensure that discharge permits are modified as

necessary to incorporate appropriate monitoring requirements or effluent
limits to correct problems identified through inspections.

Ecology shall submit a report to the Authority on the number and type of in-
spections (including unannounced inspections) undertaken between July 1,

1988, and December 31, 1989, together with records of the number and type of
violations discovered and actions initiated in response to violations. Ecolog5r

shall also report any occasions on which an authorized Ecologr inspector was

denied access to a facility.

'Ihrget Date: Begin phasing in enhanced inspection schedule by September 30,
1987. Complete phase-in by July l, L992. Submit report on inspections by
March 31, 1990.

[Status: First staffhired January 1988 to begin phase-in of increased inspec-
tion schedule, Policie.s for unannounced class I inspections have been
developed. Policies for unannounced class II inspections still must be
evaluated.l

Ecologr sha[ gubmit to the Authority the results of a study evaluting alterna-
tive methods of carrying our independent verification of self-monitoring
reports submitted by dischargers, togerher with Ecologr's proposed plan and
estimated costs for implementing a verification program. Possible methods to
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P-16. UseofCertilled
Labs for
Self-Monitoring

P-17. Data
Management

be evaluated may include combining the independent verification function
with the quality assurance/quality control procedures contemplated under the
laboratory certification program (see elements L-l and element P-16) and also

'option B'in element P-8.

Thrget Date: Submit studyby September 30, 1990.

[Status: Not funded; no activity during 198&89 biennium.]

Eoolory shall adopt regulations requiring all permittees to use a certified
laboratory for their vast€ rater analyses and requiring all certified laboratories
to use specified protoools and oomply with specified quality assurance/quality
mntrol procedures (see Laboratory Suppon program). Before implementing
this requirement of permittees, Ecolory shall ensure that the laboratory
c€rtification program is operational (see element L-1) and that a suffrcient
number of certified labs are available to carry out needed analpes. Labs
owned and operated by individual industrial and/or muaicipal dischargers shall
be eugible for certification. The Aurhority shall include authorization for
Ecologr to require use ofoertified labs in propoced legislation to be submitted
to the 1987 legislature under elemetrt L-1.

Thrget Dates: Adopt regulations by March 31, 1989, Permitte€s to begin using
certified labs by July 1, 1989.

[Status: l-ab certification program being <teveloped; implementation of this
element is expected to begin on schedule.]

Ecologr shall complete the initial implementation of iu mmputerized \!bste-
water Discharge Information SJDtem for tracking self-monitoring reports of
dischugen and other information related lo major NPDES permits.

E@lo5r shall complete the initial loading of data related to state (pretreat-
ment) and minor NPDES permits and begin inoorporating routine s€lf-
monitoring data for these permits into the UAsteuater Discharge Information
System (WDIS). Ecolog shall ensure that the WDIS sptem incorporates
results of class I and class II inspections.

Ecologr shall store monitoring data of the five typ€s outlined in element P-8
submirted by dischargers in a manner compatible with infonnation in the
Puget Sound Ambient Monitoring Program (see element M6).

thrget Dates: Complete initial implementation of the WDIS system by March
31. LW. [.oad srate and minor permit data and ensure that inspection rqsulrs
are routinely entered by June 30, 1989.

[Statusr Basic data eotry is largely mmpleted, but the WDIS qctem is not yet
fully operational. Eaolop anticipares meeting 1989 target date.l
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Enforcement

P-1t. Adopt
Enforcement Policies
as Regulations; Report
on Enforcement

P-19. thainingfor
Inspectors and
Perrnit YVriters

P-20. Searchfor
Unpermitted
Discharges

In accordance with Chapter 7, Laws of 1987, lst Ex. Se,ssion, Ecologr shall
adopt regulations speci$ing minimum penalties for permit violarions. Ecol-
ogr shall also consider adopting as regulations other significant policy ele-
ments of its enforcement guidelines, including the escalation policy for
mntinuing or repeated violations. It is the htent of this element that Ecolosr
fully consider for adoption the significant policy asp€cts of ils €nforaement
guidelin€s rather than the procedural details. It is the intent of the Authority
in directing that enforcement policies be oonsidered for adoption as rules that
sigrificant chang€s to these policies be subject to the public rwiew and com-
ment process required by the Administrative Procedure Act before such chan-
ges are implemented.

Ecologr shall submit to the Authority a list of all water{uality related civit
and criminal enforcement actions takel during the previous two years,
together with statistics on the percentage of Ecologl enforcement actions that
were appealed and the dollar amouns of penalties assesged versus those sus-
tained. Where possible, Ecologr may include statistics on cases in which the
Pollution Control Hearings Board has considered the poot-penalty behavior of
a violaror in determining the amount of penalty to bc sustained. Ecolog is en-
muraged to submit its analysis of rhe effects of the Board's actions on the
Department's enforcement program together with any recommendations it
may have,

Thrget Date: Ecolog to adopt rules and submit an enforcement report r$
soon as resouroes permit but not later than December 31, 1989.

[Statns: PCHB's report on de novo review was submitted on schedule. PCHB
could not review Ecolog/s enforcement guidelines due to lack of informa-
tion-the guidelines are not considered in appeals due to their status as
guidelines rather than formal regulations. Due to a later target date, Ecolog/
has not yet started its enforcement report.l

Ecologl shall establish an ongoing vigorous progam of training for inspec-
tors and permit-writers, includiry cross-training in other environmental
regularory programs, reognition of problems related to cross-media transfer
of pollution, and opportunities to reduce or recycle waste at the source. Ecol-
ogr shell assure that an appropriate peroentage of insp€ctors' and permit-
writen' time is allocar€d to training activities. Eoolog shall take advantage of
existing trainiag programs, such as those ofrered by the U,S. Environmental
Protection Agency, to the maximum extent practicable.

Thrget Date: Establish the program by Septemb€r 30, 1988.

[Status: Fhnding to b€gin this element b€came available in Rbruary 198&
Ecologl cxpecs to begin implementation of the program by the revised target
date, with hire of a training oordinator/facilitator to follon, at a later date.l

Ecolog shall carry out a coordinated program for <letestion of wastffvater dis-
charges not co\rered by permis. This shall apply to borh direct and indirect
wasteuater discharges and to dir€ct discharges of stormwater from industrial
facilities. Ecolog shall ensure that its etrforc€ment guidelines incorporate ap-
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P-21. Felony
Provisions

Pretreatment

P-22. Additional Staff
for Pretreatment
Prcgram

propriate automatic penalty provisions for insrances when dischargers without
permi$ are discovered. Ecolory shall submit a report to the Authority on rhe
number and characteristics of unpermitted discharges discovered though this
element and through the urban bay action teams, together with any analysis
and re@mmendations that the Department may have.

Ecologr shall amend chapter 173-216 WAC (and other rules as necessary) to
clarify rhat the 'domestic sewage exclusion' under federal law does not apply
under \\rhshington's hazardous waste rules and that a hazardous waste may not
be legally discharged to a sewer unless this is spocifically permitted. Ecologr
shall take steps to ensure that hazardous waste generatoN are aware of this
clarification.

Thrget Date: Implement search for unpermitted <lischarges by January 1, 1990,
and submit report by January 31,1991. Adopt amendment to rules and dis-
seminate information to generators by December 31, 1989.

[Status: Not funded during 198&89 biennium; there has been no effort to dis-
mver unpermitted discharg€s €xcept to a limited degree in areas where urban
bay aoion teams are functioning.I

The Authority shall submit proposed legislation to the 1989 legislature to
amend the state water pollution control act to provide for felony penalty
provisions.

thrget Date: Resubmit to 1989legislature.

[Ststus: Proposed legislation passed the House but faile<l to pass the Senate
in the 1987 and 1988 legislative sessions.l

Eoolop shall assign sufficient staff to fully carry out the pretreatment
program, including permitting (with appropriate conditions for monitoring
and control of toxicanb in accordance wilh elements P-5 through P3), com-
pliance tracking, inspections, spill control, public notice, auditing of tocal
programs, and enforcement as needed. Ecolog is encouraged to develop such
effluent guidelines and technical standards as may be necessary to assist in the
efficient administration of state and local pretreatment progran$.

Thrget Dates: Begin phasing in additional staff by January 1, 1988. Reach full
staffingbyJuly 1,1992.

[Status: Plan resources were used during liscal year 1988 to allow Ecolog/ to
rerain existing pretreatment shffwhen federal funding oeased. A modest in-
crease in staff levels is planned for fiscal year 1989. Stafiing level remains
below the target level contemplated in the budget for this element l
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Information/Education/
Tbchnical A.ssistance

P-23. Municipal
Operatortaining

P-24. Certiry
Industrial Theatment
Plant Operators

P-25. Employee
Education Assistance

The llhterwork and Whstewater C.ertification Board shal[ ensure that each

wastewater treatment plant operator certification examination covers basic is-
sue.s and fucts about industrial discharges, pretreatment laws and regulations,
tr€atment t€chnologies, maintenanoe and rroubleshooting, and recognition of
pretreatment-related problems. The Board shall consult with PSWQA and af-
fected groups of wastewater treatment plant operators in drafting any addition-
al test questions related to these topics. The Board shall also assist the
Department of Ecolory in the preparation of handous identirying up-to-date
pretreatment rules, regulations, and technologr. Such handouts shall be
mailed to all certified operators annually. The Board shall encourage certified
operators to attend pretreatment workshop, conferences, and courses for
credit toward the mandatory professional growth requirement,

The Board is encouraged to revi€w its testing and certification methodolory to
reflect the level of responsibility of the operator for pretreatment programs.

Thrget Date: Board initiates annual mailing by December 31, 1988, Board
adopts test changes, ifnecessary by April 30, 1989.

[Status: The element shown here is the amended version adopted by the
Authority in February 1988. Ecologr and the Board oeect to meet the target
dates.l

In conjunction with its technical outreach to discharge$ under element P-27,
Ecologr shall explore and facilitate the development ofa voluntary process for
cenification of itrdusuial ueatment plant operators, through a private trade or
profassional association or other appropriate entity. In oqloring this ap-
proach, Ecologr shall consult with industrial dischargers and treatment plant
operators, private trade and/or professional organizations, appropriate labor
unions, the Authority, and other interested individuals and groups in
Vhshington and other states. Ecologr shall report to the Authority on its ex-
perience in implementing this elem€nt, together with its analSnis of the ex-
pected effeclivetress of the voluntary approach and any recommendations it
may have.

Thrget date: Seek to establish a certitication program by October 31, 1989, and
submit report to the Authority by Fbbruary 28, 1990.

[Stalus: Not funded; no activity during 1988-89 biennium.]

(See also element ES-2.2) In connection with the current employee education
programs required under the state Worker Right-to-Know law (Chapter 49.70
RCW), Emlogr and the Department of Labor and Industries shall prepare
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 ofsuch materials to these
employers and shall establish a schedule for any necessary rulemaking by Ecol-
ogt or Iibor and lndustries. Erlucational materials to be prepared sha[
provide information on the envircnmental consequences of waste disposal
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Public Involvement

P-26. Public Outreach

P.27. Ibchnical
Outreach to
Dischargers

decisions typica[y made by employees of the firms anflor agencies included in
rhe program.

trget Dates: Complete employee education plan by December3l, 1989.

Begin distribution of educational materials by March 31, 1990.

[Ststus: Not funded; no activity during 1988*9 biennium.l

Ecologr shall establish a public outreach position to actively contact and assist
groups and individuals regarding the MDES and state waste discharge permit
program and reliated activiries. hr each permit or action under consideration,
this penon shall seek out those 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.

Ecologr shall also €npand its permit mailing lists to achieve broad circulation,
regularly provide program information in general publications (e.g., neumlet-
ters, brochures), provide informative and \f,idespread public notic€ of &aft per-
mits, and establish criteria for deciding when a public hearing will be held on a
permit. In establishing criteria, adopting guidelin€s, and developing rules,
Ecolosr sha[ actively seek an<I provide opportunity for meaningful public in-
volvement in accord s,ith the public involvement policy (EPI-3) of this plan.

Thrget Date: Establish position by September 30, 1988.

[Status! Slaff was hired on schedule.]

(fhis element constitut€s a part of element ES-22. The'target audience" is
municipal and industrial dischargers.)

Ecolog shall develop (or cotrtract with an appropriate orgadzation to
develop) a program to provide technical outreach to dischergers on the en-
vironmental requirements with which they aro o(pected to comply, beginning
rvith the requirements of Ecolo$/ prograrns. 'Ib the maximum extent possible,
Ecology shall oonsolidate water pollution control information with other en-
vironmental requirements to provide ueful, timely, coordinated, and acces-

sible information and 'one-stop' atrsweN regarding multiple endronmental
prograrili. For maximum effrciency, the program shall emphasize delivery of
information through edsting meclranisms such as trade and professional or-
ganizations rather than to individual <lischargers. In developing the program,
Ecolory shall oonsult with staffwho operate similar functions in other states.

Ecologr shall oordinate this program with the business assistance (pollution
prevention pays") program authorircd by RCW 70.1058.200.

Experience gained in provi<ling consolidaterl information to dischargers shall
be transmitted to agency prcgram d,evelopment stafr to ensure that envbon-
mental programs are consistent with esch other.

Thrget Date: Establish program by March 31, 1990
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P-28. Ecolory Report
on VYaste Discharge
Permits

MAIORPUBLIC
ACTIONS F'OR
REVIEW

lStatus: This new element is proposed to begin in July 1989.1

In addition to the biennial reponing requirement under RCW 90.70.070, Ecol-
ory shall publish a report on the NPDES and state permis in the Puget Sound
basin that it has considered for issuance, renewal, or modification,

Ecologr shall oonsider the following items for inclusion itr the report:

a- Toxicants preseot in waslewater as reported in the applicant's permit applica-
tion;

b. Toxicant-related (P6) and particutate-related (P-7) effluent limits or other
oonditions that were included in tinal permits:

c. Monitoring requirements (parameters required to be monitored, including
type(s) ofbiomonitoring tests required) included in each final permit (P-
8X

d. Spill control requirements included in each permit (P-9);

e. Permits containing water quality-based effluent limitations (as opposed to
technolory-based limits);

f. Action taken by Ecolog/ in relatiotr to the Section 401 certification of EPA-
issued permits (P-11);

g. Effluent limits and conditions in previous versus reissued permits (including
permits issued with relo(ed or increased limits as addressed in element P-
10), limits in draft and final versions of reissued permits, and reasons for
differences;

h. Appeals of permit conditions and the outcome of each completed appeal;

i. Analyses of the rate of compliance and significant noncompliance for
categories of dischargers, based on WDIS data (P-U).

Ecologl is encouraged to include other information that may be useful, to
present the information in tabular, comparative, or other form that facilitates
review and analpes, to comment on its experience in implementing these ele-
ments, and to provide appropriate recommendations.

thrget Date: Submit report outline to Authority for approval by September 1,

1989, Submit report by March 1, 1990, and annually thereafter.

[Status: This new element is proposed to begin in July 1989.]

1. Adoption of amendments to water quality standards to include toxicant
criteria and sediment standards (P-1, P-2).

2, Adoption of rules for erpanded permit fees (P4),

3. Adoption of permit writen' procedures manual (P-5).

4. Acloption of monitoring guidelines (P-6).
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LEGISI.ATION
REQIJIREI)

ESTIMATED COST

5. Employee education program (P-25).

6. Report on waste discharge permits (P-28)

1987 Sesion

1. Expanded permit fees (P-4).

2. Felony provisions (P-21).

[Status: Legislation authorizing expanded permit fees was enacted in October
1987; felony provisions were considered but not enacted by the 1987 and 1988

legislatures.]

1989 Sescian

1, Felonyprovisions (P-21).

Full funding for this program would have mst approximately $4.1 million
during fiscal year 1990 and $5 million during fiscal year 1991. Present funding
requess are for $3.1 million for fscal year 1990 and $3.4 million for fiscal year
1991. Cost €stimates for each element for fiscal years 1990 through 1994 are
shown on the table below. The elements with the largest costs include inspec-

tions (P-14), inmrporation of effluent limits and monitoring requirements
into permits (P-6, -7, -8), tul1 staffrng for the pretreatment program (P-22), and
searching for unpermitted <tischargas (P-20).

In accordance urith legislation enacted in October 1.987, Ecolory began charg-
ing increased permit fees on July 1, 1988. The legislation authorizes Ecologr
to collect $3.5 million per year statewide to operate the permit program, It is
assumed that about $2 million per year would be available to support the fee-
eligible actMries in the Puget Sound basin. Activities in the Municipal and In-
dustrial Discharges Program that are not fee-eligible as defined in RCW
90.48.600, as well as fee€ligible activities that exceed the fee tevenues
authorized, would be funded from other sources such as the general fund.

The cost estimates shown do not include costs that may b€ incurred by dis-
chargers in complying with the more skingent monitoring requirements, per-
mit limits, and other elements of the plan.

Most dischargers would incur increased costs for the ad<litional monitoring
that would be required under element P-8. While the specific costs would
depend on the oontent of the guidelines that Ecolost is directed to prepare
and on the particular characteristics ofeach effluent stream and the local
receiving environment, the tiering approach would be expected to minimize ad-
ditional monitoring costs for dischargers where no problems are discovered
during first-tier monitoring. A rough estimate of the maximum mst of first-
tier monitoring for the largest, most omplex discharges is $20,fl)0 to $30,000
per year. Monitoring msts would be much less for smaller, less complicated
discharges. In cases where problems are discovered in first-tier monitoring,
costs for frrnher monitoring to confirm and characterize the source ofthe
problem (and for additional pollution control of any problem pollutants dis-
covered) could be substantial, but cannot be estimated with current informa-
tion.
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Some dischargeN would have new or more sringent limits imposed on the dis-
charge of specific tonicants (in the dissolved or particulate phase) or on the
overalt toxicity of the efluent. The cost of meeting more stringent limits
would depend not only on the specific limis that are chosen by Ecologr but
also on the particular circumstances of the plant involved. Costs to meet ef-
fluent limits could vary widely, from virtually no cost to many millions of dol-
lars for new treatment s)6terns or process changes. For example, a toxicant in
the effluent of a pulp miII was traced to contamination in one of the chemicals
purchased by the mill. This toxicant was controlled at virtually no cost 1o the
mill by having a chemical supplier provide unoontaminated chemicals. On the
other hand, some toxicants are either unavoidable by-products of or required
in the discharger's process. Requiring'known, available, and reasonablen treat-
ment to @ntrol these toxicants may necessitate substantial modification of the
process or the installation of a new, end-of-pipe tre{rtment system. costs for
toxicant control cannot be estimated until Ecologr determines specific case-by-

case limits and each <lischarger determines what moditications, if any, are
necessary to meet the limits.

Other elements of the program may also affect costs to dischargers. Permit
fees under this program have increased substantially in accordance with the
legislative chang€s enacted in 1987. Laboratory costs may increase slightly due
to the requirement to use certified labs. The greater cost per test might be
ofbet by the need to do fewer tests because of greater aocuracy. Industrial
treatment plant operators would incur some cost in complying with certifica-
tion requirements to be established and in paying certification costs. Some dis-
chargers would incur mss as a result of enforsement action taken when
violations are detected lhrough increased inspections and compliance review
effors by Ecologr, Finally, dfuchargers would incur some increased costs to
comply with spill and stormwater oontrol requirements for plant siles. These
costs would be extremely variable and would depend on the characteristics of
the site and the typ€s of materials used or stored on the site.
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ESTIMATED PIAN COSTS: MUNICIPAL AND INDUSTRIAL DISCHARGES

COSTS BY ELEMENT FY AA FY 89 FY 90 FY 9I Ff 92 FY 93 FY 9/(

P
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P-5
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P-l 4
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Cross Troining for lnspe<tors

Scordr for Unpermittcd Dschoqcs

FCony Provirions

ldditionol Sloff ior Prelr€okn nl

Mrnicipol Opcrotor Troining .

Ccrfi lndwriol Trotmcrrt Plonl Opcrotors

Employ* Educotion Assislonc€

Public Outr6och

T.Ghnicol Odrsch to Oischorgcrr

Ecology Rcporting Rcquircmcnt

565it,l

0

0

TOTAL

Elerncnt Notor

P

P-l
P-3
P-&10
P-tI
P-12
P-',|3
P.l9
P-23
?-25

$l,0?3,269 5t,a99,789 t3,o61,318 53,3v2,997 t3,791,.184 $4,157,780 51,502,169

PSIdQA ord Ecology odministrotion ond coordinoti .

Ascuma thot WQ sl,ordords rc'visbns orc fundcd {rom Ecology 'orrrcrn lcrltl hdgcf,
Acsomcr tlrt permil write troining b fundcd by P.6, 7, 8, ond 19.
Comtino obmrntr P-6 fhrough P-'10 eAidt invotra rwiting ditchorgr prrmih ond oloUirhirq cfftrcd fimhr ond rnonito.ing Equirrnr.nt+
lnduda slotc ccrlificotion oI EPA-isoued permhr vn& scctioo l0l of lho fsdcrol Chon Woi.r A.t
D.lqy.d or EPA
Co.t inclu# in P-6,7,8,9,10,14,20, ond S-8.
Elcmrnt cstimote is fior troinoE. Stqff baing troincd orc inclu# in clcmcntr P-6, 7, 8, 9,1O,14, od 22.
Asrumcr test chonges orc odoptcd during FY 89.
Eitimqi. indud* slort-up costs in FY 91.
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MUNICIPAL AND INDUSTRIAT DISCHAR,GES

COSTS BY AGEIICY

EPA

Ecology

PSWQA

[obor & lndurlry

Polldion Control Flcoringr Eoond

Locol Gorrarnmant

TOTAL

COSTS BY FUNDING SOURCE

Fodcrol Funding

Storc Gcncrol Fund

Srotc fcc Progromt

LocolSor.rco ..

FY 88 FY 89 FY 90 FY 9I Pt g) FY f,I ?t 91

....0
I,m3,aI7
. 2,452

....0

. 't 7,000

. .o

0

t,lo7,79a
26,@O

0

0

65,991

65,1?6

2,467,416

37,O77

0

0

90,O0O

66,126

3,199,721

24,521

8,330

0

90,000

6,126
3,635,O5S

0

0

90,OOO

6,1?6
rl,0Ol,35l

6,126
1,315,713

o

0

0

o

90,0ff) 90,000

$1,0?3,?69 sl,499,789 $3,061,318 $3,392,997 t3,791,484 S4,157,780 $4,502,169

...0
180,8{t

a1?,124

...o

o

112,077

1 ,211 ,721

65,99t

66,126

771,110

2,130,752

90,ooo

6,126
87 r ,050

2,365,522

90,000

66,126

73l,il3l
2,903,627

90,000

66,126

633,376

3,367,974

90,o@

u,126
633,376

3,712,367

90,m0

TOTAL tl,u23,269 tl,19,789 t3,06t,3]8 i3,392,997 53,791,191 t4t57,780 i1,fi2,169

Funding tlorcc

Th...timof. tor dot fo progronrr ir boscd on thc aiaing lcgbknir!. IhL ortinrolr rroy chongo il lrititliv. 97 prea sr t{ovrmbcr 8.
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CONTAMINATED SEDIMENTS AND DREDGING

PROBLEM
DEFTNITION

Environmental
Problems

Institutional Problems

The accumulation of toxicants in sediments and resulting damage to natural
populations is increasingly recognized nationally and internationally as one of
the most serious threats to the marine ecosptem, Tbxic contaminants bind to
particles and are retained as sediments in the Puget Sound basin. 'lbxic mm-
pounds are found in a wide range of concentrations in recently deposited sur-
face sediments at many locations in the Puget Sound area, Contamination
levels of surface sediments in the deep central Puget Sound basin are sig-
dficantly higher than estimated preindustrial levels. In urban areas the
present levels ofoontarnination are much higher, up to 100 times the levels in
the cleanest rural bays.

As reported in the EPA Poilutant of Concern Matrifl (EPd 1986), zl0 chemi-
cals have each been found in at least one sediment sample in the Puget Sound
basin at a level that causes biological harm.

Sediment samples collected in recent years from many locations in Puget
Sound-including Bellingham Bay, Commencement Bay, Pon Gardner Bay,
Elliott Bay, and Eagle Harbor-,,were very toxic to bioassay organisms. I-ower
levels of toxicity have been obaerved in samples from many other locations.
These samples were generally collected from the top two centimeters of sedi-
menr-the material that had accumulated within the last one to five years-
indicating recent or ongoing sources of contaminatiorl

The benthic Oottom-dwelling) populations at many locations are also @n-
sidered damaged (significantly altered in composition or seriously reduced in
total abundance) by sediment pollution.

Tbxicants reach the water from many sources, but the principal ones are unper-
mitted discharges, raw sewage discharges (e.g., combined sewer overflom),
stormwater runoff, and permitteal point source discharges (industrial and
municipal outfalls). ln addirion, dredging and disposal can disturb and
redfu tribute these materials.

Sediment contamination is generally regulated by programs aimed at protect-
ing water quality. Since toxicants can @ncentrate in sediments, harmful sedi-
ment contamination can occur even when the water column is not seriously
contaminated. Prior to adoption of the 1987 plan, the existing programs

21 The matrh contains information oD 52 tuic substanc€s that are of concern in Puget
SouDd. The matrh r€porB obsen€d sedirnent coocentratiorB of41 pollutants ofconceru
along with apparent effect thresbold (AET) valuas. Tb€s€ AET valucs, as described in
the PSWQA Contaminated S€diments and Dredqing issue paper, are estimate$ of the
sediment coficentratiofl at which adverse biological effects will always occur. If sediments
at a statioD exceed the AET values, one can be reasonably certain that biological harm is
actually occurring at that site.
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PROGRAM STATUS

lacked clearly stated goals or policies for the prevention of sediment con-
tamination.

The regulation of discharges, rhe management of dredging and disposal, and
the identification and ranking of contaminated sediment sites for cleanup have
all been hampered by the absence of any adopted sediment standards. In addi-
tion, regulation of sourc€s of toxicants has generally not addressed the mn-
taminated sediment particles suspended in emuents.

Dredging is nec€ssary to create and maintain docks and navigation channels.
Dredging and disposal are highly regulated through state and federal permit
systems. Dre<lged material with low levels of contamination may be disposed
of at op€n water sites. Dredged material urith higher levels of contamination is
required by thase programs to be disposed of at mnfined disposal sites. The
Puget Sound Dre<tge<l Disposal Analpis (PSDDA), a oooperative effort by the
Corp of Engineers, EPd DNR, and Ecolory, has recommended new stand-
ards and sites for unconfined open water disposal in central Puget Sound.
PSDDA has also recommended improved permirting and management of
monitoring and disposal sites. But PSDDA is not designed to develop or
adopt standards for disposal of sediments that are too contaminated to be dis-
posed of in unmnfined open water sites. In addition, although there is some
agency interest in establishing multiuser disposal sites for the more con-
taminated sediments, rnany unknowr$ must be resolved about the utility and
viability of such sites before any are proposed.

Areas that have been identified as having serious sediment contamination are
being addressed in several locations through the EPA-Erolory Urban Bay Ac-
tion Program and Superfund investigations. But no complete inventory of
locations with contaminated sediments exists, and it is unlikely that the exist-
ing level of funding for the urban bay program will allow even the known areas
of contamination to be addressed very soon. The decision criteria for identiry-
ing contamination, addressing sources, and deciding whether to propose sedi-
ment cleanup actions tend to be reinvented for each contaminated sediment
site.

Implementation of the contaminated sediments program has been delayed by
severe funding limitations, timing of hiring, and dela]6 in the PSDDA
program. The program received only ilo perc€nt of the Ecolog funding
needed in the FY 198839 biennium to implement the program. Tb allow
progress on elements that will produce crucial management rules, most of the
shortfall was taken out of the investigations of contaminated sediment areas
(S-8). Sipincant progress is now being made on other elements.

The first phase ofPSDDA covering central Puget Sound, was oompleted
during the summer of 1988, and shoreline permit decisions on the three
proposed disposal sites are pending as of October 1, 198{1. Baseline studies of
the three phase 1 sites are completed.

Ecolory has issued draft marine sediment standards (a vital pan of the sedi-
ment progam required under element P-2) for rer.iew. A work plan to
develop confined disposal standards (S-a) has been completed, an advisory
committee formed, and work is under way, A work plan for the study of multi-
user confined disposal sites (5-6) has also been developed.

Flrnding restrictions prevented any significant increases in the investigations
of mntaminated sediment sites (S-8). This element received only about 10 per-
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PROGRAM GOAL

STRATEGY

cent of the desired funding level. The EPA/Ecolog urban bay investigations
have continued, but the increase in effort contemplate<l by element S-8 has
been postponed, EPA is undertaking a rwiew of the past urban bay efforts to
determine whether the methodolog/ should be changed-

A number of major projects rclated to contaminated sedimens have been, or
are now, uoder consideration. The Navy Everett Homeport project involves
capped in-water disposal of sediments unsuitable for open water disposal. The
project reaeived a water quality cenification ftom Ecolog requiring ortensive
monitoring, The city of Everett also granted a shoreline permit for the
projecl The shoreline permit and the water quality certification were im-
mediately appeal€d to the Shorelines Hearings Board and the Pouution Con-
trol Hearings Board. A federal court granted an injunction to pr€'\rent

construction from proceeding until such time as the shoreline permit is finally
granted. The Pollution C-ontrol Hearings Board affirmed lhe water quality cer-
tification and the Shoreline Hearings Board was divided, which has the effect
of apprwing the shoreline permit. As of October 1, 1988, federal court has

ruled that the EIS for the project wali not adeqrEte and has issued another in-
junction.

In a major project involving a cleanup action, Simpson Thcoma has capped
highly contaminated sediments at its plant on Commeo@ment Bay. The Port
of Thcoma is proposing burial of dredged material unsuitablG for open water
disposal in a proposed fill of a portion of rhe Milw"aukee waterway. Metro has
propoced placing 'clean' dredged material on the hot spot caused by the
Denny \lhy combined sewer overflow in Elliott Bay.

Ib reduce and ultimately eliminate adverse effocts on biological resources and
humans from sediment contamination throughout the Sound by reducing or
eliminating discharges of toxic contaminants and by capping, treating, or
removing oontaminated sediments.

The strateg/ for achieving this goal is (t) to classiS sediments that cause ad-
verse biological effects; (2) to implement Soundwide controls on sources of
contaminants causing sediments to fail the sediment standards; (3) to provide
rules and sites for disposal ofdredged materials; and (4) to trpand the urban
bay program to provide for additional source aontrol and consideration of
cleanupactions for eristing areas of high sediment contamination lerrels.z

22 The 6rst two elements of this stratcry, classification of oootaminatcd sediments and
source controls, are included in the Municipal and Industrial DischargeE Program and the
Stormwater and CSOs Program.
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PROGRAM
ELEMENTS

Policies

S-1. Sediment
Program Policies

Unconlined Open
Water Disposal

S-2. Programfor
Unconfrned Open
WaterDisposal

The following policies sha[ be followed by all state and local agencies in ac-
dons affecting sediment quality, including rulemaking, setting priorities for
funding anat actions, and developing permit progranrs:

a. All government actions will lead toward eliminating the presence of sedi-
ments in the Puget Sound basin that cause adveme effects to biological
resources or pos€ a serious health risk to humans.

b. Programs for management of dredging and disposal of sediments should
result in a net reduction in the exposure of organisms to adverse effects.a

c. Sediment cleanup programs (which may include capping in place) shall be
undertaken when reasonable to reduce, with the intent of eliminating, the
eleosure of aquatic organisms to sediments having adverse effecB.z

[Status: Agencies are incorporating these policies into their programs and ac-

tivities.l

The Authority shall review each draft report and environmental impact state-
ment (EIS) of the Puget Sound Dredged Disposal Analpis (PSDDA) and
provide timely comments to the @rps of Engineers (lead PSDDA agency). In
addition, Authority staffshau review preliminary drafts of PSDDA draft EISs
and advise the Authority of any significant changes needed. C.omments will
then be forwafded to PSDD.d Every effort will be made to re.solve PSWQA
concems with PSDDA recommendations so that the recommendations in the
final reports by PSDDA can be sdopted by the Authority. rlhe Arrthority shall
review, modify if necessary and adopt the recommendations of each phase of
PSDDA f,,ithin three months of the publication of the final reports and EISS,

In commenting on the draft EIS and adopting final unconfined open water dis-
posal recommendations, the Authority wilt speci& how state agcncies and
local governments should conform their programs to the recornmendations,

23 Tbe intent of this polk7 is that dredgiog and dispocal contribute to the cl€anup of the
Sound by allo*ing unconfincd open watcr sitB to have only b'w leveb of contamination
and !o dispoce of m€ ontaminated s€diments in a maotrer that prevenB cootinued
opoeurc of organisrm to adverEe effccts. For propcals wherc dredging will expce
contaminated scdiments, project{pecific mitigation measures oay be required.

Z Element S-7 directs Ecolosr to dwelop a decision prsess which wi[ resohre the
question ofwhen clcanup actions are nreasonable.n
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S-3. Unconlined Open
Water Disposal Sites

After adoption by PSWQA the recommendations shall become part of the
Puget Sound \lhter Quality Maoagement Plan and shall be used by state agen-
ci€s and local governments in reviewing and acting on proposals for uncon-
fined open water dispooal. If required, all srate and local agencies shall
promptly modiry their regulations and programs as necessary (including
shoreline master programs) to conform to the adopted recommendations,
Revisions to regulations and programs shall be completed within one year of
adoption by PSWQ.d Agencies which cannot act within one year shaU notiry
the Authority immediately to request an extension to this time limit.

Thrget Dates: Schedule is governed by PSDDA document production.

[Status: PSDDA Phase I report is complete. Authodty adoption of remm-
mendations for Phase I is incorporated as element S-3. In adopting Phase I
rerommendations, the Authority is not requiring local governments to amend
shoreline master programs to conform to the PSDDA recommended language.
Phase II draft is expected in late 1988.1

The Aurhority adopts by referenc€ the following portions of the Management
Plan for Unconfined Open Water Disposal Phase I:

Selection of dredged material dhposal sites in Everett" Seattle, and
Tacoma harbors to serve as regional sitqs for disposal of dredged material
that meets the PSDDA evaluation procedures (page +5 of the PSDDA
Phase I Management Repoft).

Selection ofsite condition II for the phase I sites (page 4-5 and Chapter 5
of the PSDDA Phase I Management Report). It is the Aurhority's long-
term goal that dredged material disposal sites have NO chemical adverse
effects. The Authority concuN with th€ PSDDA recommrindatior of Site
Condition II ('minorn adverse effects) for the near term because: the sites
are being selected to minimize the resources affected; the sites will receive
large of amounts of material that would pass a Site Condition I standard,
which will moderate the potential effects of the marerial that falls between
conditions I and II; and the proposed program of moniroring and reevalua-
tion will allow proteclive adjustments to the evaluation procedures if
problems develop.

Evaluation procedures (Chapter 5 and Appendix A of the PSDDA Phase I
Management Report).

Disposal Site Management Plans (Chapter 6 of the PSDDA Phase I
Management Report). The Authority suppors model shoreline master
program language proposed by PSDDA for adoption by local govern-
ments and suggests that local governments consider amending their
programs but is not requiring local governments to do so,

Disposal site environmental monitoring (Chaprer 7 of the PSDDA Phase

I Management Report).

Data management (Chapter 8 of the PSDDA Phase I Management
Report).

Annual review and program update (page 9-6 of the PSDDA Phase I
Management Report).

*

*

*

*
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Conlined Disposal

S-4. Confined
Disposal Standards
for Sediments

S-5. Revision of Rules
and Programs

5-6. Multiuser
Confrned Disposal
Sltes Study

Changes to any of these PSDDA recommendations are considered major
public actions subject to Authority review.

Tbrget Dates: As descn'bed in PSDDA Phas€ I Management Report.

[Status: Permis for the thre€ Phase I sires are penaling as of October 1, L988.]

Ecolog shall develop and adopt by regulalion standards for reuse or disposal
of dredged material that exceeds the sediment standards developed under ele-
ment P-2 and that will not be disposed of at unconfined open water disposal
sires established by the PSDDA proc€ss. These standards for confined dis-
posal will be used by Ecologr, shoreline jurisdictions, and local health depart-
ments in approving or denying permis for the use or disposal ofdredged
material that exceeds the P-2 standards. The objeaive of these disposal stand-
ards is to prevent the e)posure ofaquatic or te estrial organisms, including
humans, to adverse effects from the contaminants in the sediments.

In developing the standards Ecolory shall oonsult with agencies and other par-
ties with technical expertise and shall provide a public education/public invol-
vement program. The standards shall address treatment as well as in-water
and upland mnfined disposal methods.

Tbrget Dates: Adopt interim standards by September 1, 1989, Actopt final
standards by July 1, 1990.

[Status: Emlory has begun developing standards.]

After the adoption by Ecolosr of disposal standards for sediments that exceed
sediment standards (S-4), the Authority shall review the standards and con-
sider the degrer to which local governments and other state agencies should
conform their programs to the Ecolory standards so that the use or disposal of
sediments in mrnpliance with the disposal regulations is not unreasonably
precluded. Shoreline master programs, solid waste rules, and the hydraulics
permit rules may be affected, The Authority may then amend the Puget Sound
Vfarer Quality Management Plan to direct state agencies and local govern-
ments to renise their programs. If required, these revisions shall occur no later
than two years after hnal action by the Authority. Any agency or local govern-
ment that €nnot meet this deadline shall request, at the earliest possible time,
an €xtension from the Authority.

thrget Dates: Begin review on April 1, 1990. Adopt plan language by October
1, 1990, Complete state/local revisions by October 1,1992.

[Status: Will follow S-4. The schedule for state agencies and local govern-
ments to revise their programs has been extended by one year because of fund-
ing restrictions.l

Ecolog shall undertake a study of the utility and viability of establishing a sys-

tem of multiuser conlined disposal sites. This study shall consider the
amounts, locations, and contaminant characteristics of sediments projected to
be dredged; the fraction of this material that might be dispos€d of at multiuser
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Contaminsted
Sediment
Investigations and
Cleanup

S-7. Guidelines for
Sediment Cleanup
Decisions

sites; the legal feasibility, includitrg liability issues; the financial feasibility of
establishing such sites including fee optionsl the institutional options for such
sit€si and the technical feasibility ofsuch sites, including in-water and uplan<l
methods, The results of the study, including specific recommendations as to
whether, and by whom, multiuser sites should be establishe4 shall be provided
to the Authority.

ln carrying out this element, Ecologr shall consult with agencie,s and other par-
ties with technical expertise and shall provide a public e<lucation/public invol-
vement progam.

Ecolog may choose to make an early recommendation on whether a multi-
user oonEned disposal site program should be established and then prepare
recommendations on siting guidelines, liability management, and possible can-
didate sites.

The Authority will revies, the status of this element and decide whether a sup-
plemenral budget request should be submitted to the legislature for the 1990
session to support actual site dg/elopment

lbrget Date: Begin study by Ju$ 198& Crmplete study by July 1, lfi).

[Ststus: On schedule.l

Tb establish a uniform decision prooess aonoerning what to do about sediment
contamination, Ecolog shall develop guidelines for deciding whether existing
s€diments that exceed the s€diment standards developed under element P-2
should be capped, exqarzr.t€d, or otherwise trated, or whether no action
should be taken, In developing the guidelines, Ecologr shall consult with agen-
cies and parties with €xpertise in these issues and provide a public educa-
tiorVpublic involvement program. Development of the guidelines shall
include consideration of deadline$ for making decisions on cleanup actions.
As a guide in deciding whether to wait for natural processes to cap or dilute
the sediments or to undenake cleanup actions, the guidelines shall also in-
clude consideration of a time by wbich surface sedim€nts should no longer
have adverse effects. Because of the high cost of ueatment or removal of con-
taminated sediments, the guialeline,s shall include a proc€ss and criteria for es-
ublishing priorities for such actions, including consideration ofthe co6t of
cleaflup. Development of the guidelin€s should include trigger levels for iden-
ti$ing high levels of contamination requiring expedited cleanup actions.

Thrget Dates: Complete guidelines by January t, 1991.

[Status: Should be completed ahead of schedule.]
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S-8. Investigations
and Cleanup of
Contaminated
Sediments

E1. Inventoryof
LocationsVhth
Contaminated
Sedlments

E.2. Contaminated
SedimentArea
Prlortty List and
Investieation
schedi#

This element constitutes an €rpansion of the ongoing EPA and Ecologr
program of investigations and source control efforts in urban ba;rs and other
areas of the Sound where s€diment coatamination is known or susp€cted.
This element deals $,ith sealimcnt contamination in three tiers. In element 8,1,

spccific sample locstions that €xce€d s€diment $tandarG are inventorieC In
8.2, Emlogy uses the iNrentory and other information to identify bays or other
similarly sized areas for further iwestiption under elements &3 and 8.4. In
8.6, Ecologt identifics specific sit€s that should b€ onsidered for cleanup ac-
tions under elements 8.6 and 8.7.

Although this element ontains specifc directirres and assignments, the
Authority intends that EPd Ecologr, and other agencies and local govern-
ments €fiercisc f,€dbility tn r€soMng @ntsmiDated sediment problems. EPA
is requ€st€d to @ntinue or increase odsting support for thh effort through
various programs irc.luding the Dational funding for estuary programs, federal
Superfund activities, and federal fonding for Ecolog water quality and hazard-
ous caste programs. Ib organizc and coordinate the program, Eoologt, in
oooperation Mtb EPd shall undertake an integrated program consisting of
the guidelines called for in S-7 and the follo*,ing components:

Ib provide information to PSWQA and the public and to allow for tracking of
increascs or docrcascs in the cxtent of scdimcnt ontamination, Eoolog shall
msintain an iil/entory of poitrts or locations in the basin where sediment
samplcs harrc been taken which violat€ the s€diment standards develop€d
under element P-2 The i:nventory should @nsist of mape with locations of
@ntaminatio! indicated. All available sourres of data, including monitoring
permit applicadons, end publlsbed res€arch etudi€s, $hould be used in d,welop-
ing r[e iwentory. The inventory sha[ bc integrated into th€ Puget Sound
Atlas if possiblc. This inventory shall be published arcry tulo years The
Authority shall assist in distributing thc lntrcntory atrd include a summary of
rhe invetrtory in the Stare of rhe Sound Roport As an aid in targeting souroc
control activities, Eoologls inventory shall identify the chemicals or other
charactorbtics for each location that caus€s it to be on the inventory,

Eolog/ stall darclop decision crireria for identifying areas of Puget Sound
where locations with scdiment contamination have becn identified or are
susPcctcd and where im/esttgations both to controt sources and to cotrsider
cleanup actions should bc undenalen. Th€se criteria will be used to ostabtish
a priority list of areas to be investigated, to allocate resources for con-
taminated sediment investigatiorrs, and to establish a schcdule for these inves-
tigations. Every efrort should bc nade to investigate each anea on this priority
list within ft,e y€ars of its first appearance on the list. Ecolory shall re€traluate
both the ar€a priortty llst and thc lnvestigation schedule cvery two years.

25 Aa "aroa" is a bay or eimllarrizcd rcgion whcrr scdimcnt mntamtnaticn might be
studEd and an cffort madc to control lorlrces of @ntamimtiotr. A 'sitei i8 emall€r thaD
aa "arpa" and dcfnca a sPcdf,c hot spot that might bc caurcd by a $inglc sourcc snd
cosidercd fc cleanup actims.
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83. Investigations of
Contaminated
SedimentAreas
(formerly E 4)

E.4. Action lbams and
Source Control
(formerly 8.5)

8.5. Ranking Method
Study (formerly 8.3)

Ecologl an{ EPd in cooperation with other agencies and local governments,
shall carry out investigations of @naminated sediment areas identified and
listed uoder elen€nt &Z Inv€stigations shall be designed on a case-by-case

basis using Eltiott Bay and Commenoement Bay studies as the models. The in-
vestigations shall include renieun of existing information on mntamination
and sources as well as field investigations designed to refine information on
lerrols and distributio[ of contamination and probable sources.%

hr each contaminated scdiment srea being investigated, Eoologr, EPA and
other appropriate agencies will form a team of investigators to work on source
controls. The teams should include Ecologr regional offce inspectors and per-
mit writers who normally handle the area. The team's activities shall be in-
tegrated with the Municipal and Indutrial Discharges Program by focusing
activities under that program in locations associated with contaminated sedi-
ment ar€as. The teams shall carry out various sour@ @ntrol and investigation
acrions including:

* Rwiew existing discharge permis and compliance with them;

Reopen and modi$ discharge permits of sources in the vicinity to control
toxicants identified at problem levels in the sediments;

Search for unpermitted disc,harges alrd take Gnforc€ment actions;

Investigate contamination itr storm drains or groundwater and search for
sources of such aontamhation;

Take other actions to control sources of sediment oontamination by seek-
ing to achierre full complisnce with applicable laws and regulations in loca-
tions that drain into the contaminated area; and

*

*

rt

*

* Identify sites within the area lhat sbould be considered for cleanup.

Ecolog and EPA are enoouraged to make use of industry scientiss, engineers,
and other experts to assist in thes€ efrorts.

Ecology shall review the existing method of ranking contaminated sites in
urban bap as well as the ranking systems used under the federal Superfund
law (CERCLA and SARA) and the state Hazardous Urhste Cleanup Act
(TIWCA) and recommend hoq, the rsnking of sites with sediments that violate
the s€diment standards established under the Municipal an<l Industrial Dis-
charges Program can be made oonsistent with the other programs. The study
also shall identi$ and compare various funding sourc€s for contaminated sedi-
ment area investigations, sediment site cleanup action feasibility studies, and
actual cleanup actions, and shall make recommendatioDs on future funding.
Contaminated s€diment sites should be ranked and investigated under a
s€parate qAtem that is @mparable to the state and federal Superfund

25 CGts for tbb element are estimatcd assuming that m6t of the rvork will be
perform€d by consultants. If thb work b to be done by agency EtaE additiooal statr
(FTES) nDuld be rEquired, but the total cct rould bc about tbc same.
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8.6. Sediment Site
Cleanup Actions

8.7. Responsible
Parties

Education

S-9. Public
Involvement/XducatiorV
Tbchnical Assistance

pmgrams. Then funding from these programs may be available should sedi-
rnent cleanup actions with public funds be necessary. The results of this study
shall be usett in updates of tlle site priority list called for in element E 6.

Following the guidelines developed under S-7, when sites with high levels of
s€diment mntamination are identified, Ecologr shall oonsider the feasibility
and reasonablen€ss of sediment cleanup actions. Ecologt, as part of rhis ele.
ment, shall develop decision criteria for determining when sediment cleanup
actions should be taken pursuant to water quality and discharge permit laws
(sediment r€storation activities) and when cleanup actions should be taken
pursuant to the Hazardous Vftste Cleanup Act (sediment remedial actions). If
sediment cleanup actions are neoessary funds for such actions will be sought
6rst from responsible parties and then from public sources. Ecolory shall
maintain a priority list of specific sediment sites where cleanup *'ill be con-
sidered.

The Authority recognizes that identifying the partias responsible for sediment
contamination is generally difficult. Often neither the underlying property
owner nor the abutting property owner is responsible for the contamination.
But cases have occuned and will occur when responsible parties can be id€n-
tified. Where treatment or removal of contaminated sediments is recom-
mended, Ecolog/ shall attempt to have such cleanup actions, inclu<ling
investigations and feasibility studies, undertaken and paid for by responsible
parties whether they are dischargen under water quality laws or liable persons
pursuant to HWCA Every reasonable attempt will be made to r@ver
cleanup costs ftom responsible parties including study costs.

Thrget Dates: Complete ranking system study by June 1, 1990. Complete area
priority list b,y June 30, 1991. Complete initial location inventory by January 1,

1990.

[Status: Extremely limited funding has prerented the proposed increase in
urban bay activities. Firnding during the FY 1988-89 biennium was only 10
percent of that requested. Some work is proceeding. This element is further
delayed by the reduce<l tunding request for FY 1990-91.I

Ecolory shall increase staffing for public involvement for sediment program is-
sues including sediment standards (P-2). A staffperson will be assigned to
coordinate Ecologr public outreach and education on sediment issues and im-
prove the response to technical inquiries. This element will be coordinated
with the development of educational materials on sediments under element
ES-4.4.

Thrget Date: Emlog shall assign staff for this element by August 1, 1989.

[Status: This new element is proposed to begin in 1989.]
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MAIORPI]BLIC
ACTIONS FOR
REVIEW

LEGISI"ATION
REQUIRED

ESTIMilA'"TtsD COST

1. Changes to PSDDA recommendations adopt€d by reference in element S-3.

Z, Adoption of contaminated sediment disposal standads (S-4).

3. Priority list for conaminated sediment area itrve,stigations (SS).

Ne*, legislation may q/entually be required to allow the establishment of multi-
user dredged material disposal sites.

The estimated cost of the s€diment program, as scaled back for the 190'91
biennium, is $1.4 million in fiscal year 1990 and $1.7 million in fiscal year
1991. The mst increases to $2.0 million in fiscalyear 1992 and decreases to
$1.5 million per year thereafter. Rrll funding for the same period would re-
quire over $2,5 million per year. The largest cost of the program is rhe investi-
gation and cleanup of mntaminated sedimeats (elements S-7 and S-8). About
S850,000 per year is being requested. This would allow some progress on site
investigations and source control but do€s not itrclude public funds that might
be needed to clean up oontsminated sdimeots. Such costs could run $100,fiX)
per acre for removal or treatment and $5,000 per acre for capping. Estimates
of co6ts to dredge and dispose of sediment 'hot spobr in Commencement Bay
ranged from $8 ro $79 per cubic yard depending on the type of disposal
selected. Establishing standards for sediment disposal is projected to cosr $l
million over three yean. Preparing a recommendation on multiuser mnfined
disposal sites is estimat€d to cost S200,000 over two years.

The PSDDA reommendations that will be revi€n €d by the Authority are ex-
pect€d to r€sult in msls for monitoring and baseline studies of up to $L.3 mil-
lion in the peak year and more than $6fl),0fl) per year on an ongoing basis.

DNR and Ecologr would share thes€ msts, which are not included in the plan
estimates.

Irrge public and private sector costs are currently associated with dredging or
disposal of dredged material. As recently as 19&l dredging and open water dis-
posal of clean material cost only $2 to $3 per cubic yard. For the past few
years testingof marerial suspeded of beingconumhated hascoot anaddi-
tional 31 per crrbic yard- In addition, disposal fees have increased and will in-
crease more in the future. Disposal of dredged material that cannot go to
open water n(N osts anyryhere ftom $15 to $4O per cubic yard Disposal of
highly contaminared material, as discuss€d above for cleanup actions, has been
estimated at up to $79 per orbic yar<!. Since annual dredging volumes are in
the hundreds of thousands of cubic yards, these are significant costs for the
region.

Pri te sector oosts associated with investigating and dealing with contami-
nated sediments sites may also increase. T[is would occur whcn responsible
parties are requir€d to inv€stigate and remedy sediment tot spots' resulting
ftom their discharges.
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ESTIMATED PIAN COSTS: CONTAAAINATED SEDIMENTS AND DREDGING

COSTS EY ELE/lilENT FY 88 FY 89 Ff 92 FY 93 Ff 91
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STORMWATER AND COMBINED SEWER
OVERFLOWS (CSOS)

PROBLEM
DEFINITION

Combined Sewer
Overflows (CSOs)

Nine citieszT around Puget Sound have combined sewers where sanitary
sewage, industrial wastewater, and stormwater are collected in a single sewer
system. Metro, because it accepts wastewater for treatment from Seattle, hand-
les wastewaters from combined sewers, although Metro owns no mmbined sp-
tem. In a combined sewer qntem neither the pipes nor the sewage treatment
plants are sized to carry all of the volume of combined wastewater, and during
large storms some of the emuent is discharged directly to the Sound and ad-
jacent waters without treatment.

Except for Metro and Seattle, basic information on frequency, quantity, and ef-
fects has been lacking for most CSOs rlischarging into Puget Sound. In an
average year, Metlo and Seattle discharge about 2.8 billion gallons of raw
sewage, untreated stormwater, and industrial effluents from about 110 CSOS
in the S€attle area. This volume is approximately six percent of the annual dis-
charge Aom the West Point treatment plant. The Metro and Seattle discharge
contaim approximately five percent of the total annual load of biochemical
orygen demand (BOD) and total suspen<lerl solirls rlischarged from the Vyest
Point treatment plant, Although the volume of efluent of CSOs is relatively
small compared to the discharge of sewage treatment plants, CSO discharges
are untreated and are usually in close proximity to seNitive shoreline areas.

The discharge ofraw sewage ftom CSOS contains high concentrations offecat
coliform bacteria, nutrients, and suspended solids. Sediment samples col-
lected around the Denny Vhy CSO in Seattle have shom highly elerrated con-
centrations of heavy metals and organic toxicants. The biota around the CSO
has also been adversely affected by the discharge. Because the high numbers
of fecal coliform bacteria in raw sewage itrdicate th€ pr€senc€ of pathogens,
areas around CSOs have been closed to swimming and shellfishing.

Until recently, rhe control of CSOs was given a lol, priority by federal and
state agencies, EPA policy, an<l standard engineeriog practice, has been to
separate sanitary and storm sewen, and, in fact, EPA will no longer fund con-
struction of combined systems. With the passage of HB 815 by the Wbshington
State Legislature in 1985, all municipalities with CSOs are required to develop
plans for the 'greatest reasonable reduction at the earliest possible date." The
legislation required submittal of CSO reduction plans to Ecologt by January I,
198E. Each of the municipalities with CSOs is making efforts to control its
CSOs. Ecologr and those local jurMictions which have yet to $ubmit plans
are negotiating schedules to submit CSO reduction plans during 1988. These
plans are to include locations, baseline annual frequency and volume, and
some water quality and sediment sampling.

27 Allaortes, Be[ingham, Bremerton, Everctt, Mt. Vernon, Olympia, Port Angeles,
Seattlg and Soohomistl.

W
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Stormwater

CSO oontrol techrfques have typically involved separation and/or storage.
Separation inrrolves construction of storm drainage sptems which mllect
stormwater and discharge to natural wate$. Storage means using tanks,
vaults, oversized pipes, and related equipment and facilities to hold and store
mmbined effluent for later discharge to the treatment plant. Tlrpically, separa-
tion qastems are the less expensive to oonstruct of the two alternatives.
Separated drainage sprems will be subject to stormwater management
prograrns as mandated by the stormwater elements of the plan (SW-l and SW-
2).

Rainfall may evaporate, be transpired by plants, infiltrate into the ground, or
run offinto drainage courses. Residential, commercial, and industrial land
uses have a much higher volume of runoff than rural land uses. This is be-
cause urban land uses have a much higher percentage of impervious areas. Im-
pervious areas are hard surfaces such as rooftops, drivqr,a]6, streets, parking
Iots, and highwap. Stormwaler is defined as runoff from these land uses and is
often called urban runoff.

In dweloped areas, certain pollutants are more prevalent than in undeveloped
areas. Tlpically, mntaminants include suspended solids, nutrienB, bacteria,
oils and grease, and metals and other tordcants. Many of these contaminants
are associarcd with motor vehicles; others with applications of fertilizers, pes-
ticides, or herbicides; pet feces; or poor tnanagemcnt of various wastcs. At-
mospheric deposition, or dust, contains particulates and associated
@ntaminants from cars, factories, and wood stoves. Runoff ftom dweloped
areas carries the,se pollutants into the nearest body of water-a stream, lake,
or Puget Sound. Stormwater is a significant source of the pollutants that have
conc€ntrated in sediments in several urban ba1n. Some storm drains in Seattle
were found to be major sources of lea<l and PCBs found in the sediments of
Puget Sound.

The potential for significant pollution ft-om stormwater has been increasingly
reoognized in the past l0 yesrs. Metroa detected six metals in all 78 samples
collected in the Seattle area between 19B0 and 1982, including anenic, cad-
mium, chromium, copper, lead, and zinc. Nickel was detected in over 50 per-
cetrt of the samples. The average stonnwater concentrations €xce€ded chronic
water quality criteria for cadmium, copper, lead, nickel, and zinc. The con-
centrations of metals did not appeaf to be different betveen the three basic
land use types sampled-residential, commercial, and industdal. Runoff from
freeways, however, was consistently higher for most metals. Compared to ef-
fluent from secondary servage treatment, urban runoff in Bellewe contained
higher concentrations of lead and zinc. Average concentrations of total
suspended solids, chemical oxygen d-emand, and nitrate/nitrite from the
Naiionwide Urban Runoff Program29 runoffdata were higher than the annual
mean @ncentrations in secondarily treated effluent ftom the Renton treat-
ment planl

28 Ttricant$ in Urban Runoff, Metro, 1982.

29 A five-year study (t9rI8A2) sponsorett by EPA and many cooperating federal, state,
regional, and local agencies, addressing the quality of urban rutrofr, the significance of
the urban runoff problem, and the effectiveDess of bcst management practices.
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Based on the knorn rolume of discharge ftom municipal and in<lustrial sour-
ces and the relatlve ar€a ofurban derrelopment in the Fuget Sound basin, tbe
quatrtity of poUutants @ntributed to the Sound and arca watcn &om
stormwater runofi is approrimat€ly equal to the ooatribution ftom municipal
and indusrial sources. As urbanizatlotr of the Puget Sound basin contitrues,
the conrribution of stormcater to tle pollution of surftce vaters will b€comc
morc s€,verFunless effectively managed".

Construction activities contribute to the stormwater pollution problem be-
cause of rhe potential for erosion from @nstruction sit6. Locsl go\rernments
qpicslly attempt to @ntrol erosion an<l sedimentation during coostructton by
requiring certain techniquc Inoura as best management practioes (B}Os).
Proper applicatioa of appropriate BMh can significantly roduce the amount
of sediment leaving a site. Additionally, local governmenB often regulate thc
oonstructiotr of drainage systems by requiring pcrmits and r€rric,u/ing designs
These processes are mo6t effective in controlling erosiotr and rhe quality and
quantity of runofr follm,ing development when utilized together.

Preventive measures such as drainage and land use rcgulations can stop
problems before t[ey oGrr, Fumples include ordimrc€s to limit derrelop
ment on sensitirre features such as steep hillslopes, floodplains, and rctlands.
Esrablishment of stream oorridors and natfi/e gowth protcction easemente
prot€ct water quality and fish habitat itr natural drainage qEtems. Areas ex-
periencing ftequent flmding and erosioa can be designatcd as critical areas
subject to special r€strictions that mlnimize impacrs or improve conditions
within a spccific srrcom draimge basin.

The primary efrect of <lorclopment on str€ams has b€€n to increas€ Doth the
volume and speed of peak flo*r. 11s r€sul rn8 erosion, scouring aod dcposi-
tion of scdiment affect th€ e@logcal balanoe ln the stream. Diversity of
species decreases and more tolerant (and usu8[y less desirable) spccics remain.

Tb dater drainage manegement has foqscd on ooDllqlling flooding problemr.
Detention basins are used to control the release rate of stormwater ftom
doreloped propertica. Stormsater is then discharged to surhe wrter,
groundwater (via infiltration systens), and/or conbine<l e€w€rs, Now many
juris<lictions are oonsidering botl quality and quantity ln surhce wetcr
management. thditional techniqucs to manage quantityofferopporruniti€s
to improve water quality; for insanoe, dct€ntion basins nrhile slmdng the ratc
of flov m8y also settle our partlcul,ates and arsocioted pollutants.

ldanagemeat of surfrce warcr may ooallict with other Dansgcment goals, itr-
cluding managemcnt offisheries, groundwatcr, and wetlands. ThG potential
for groundurater conumination from stonn$ater is significant. Seircn of thc
12 coutrties itr the Puget Sound basin rely on groun<lwater for morp than ?5
peroent of r[eir domcstic satcr supply. In urban arcas, stream floun are
higher in the w€t season, because of the increased rate of runoB a[d lwer in
the dry season bccause of the decrease ia groundwater rccharte r€sulting froE
covering the ground with imperviou areas. Management of steams and
riven for stormwater oont/eyanoe may hin<ler the movemenB of migratory fish,
both by obstructitrg their pa$age aod by changing fl@r. Wetlands, toth
natural and artificial, are being us€d for storage and treatment of stormwtter,
with only limited knowledge of the effect of storm*ater on u,etlatrd habltats.

Because most stormsater quality programs arc jtst b€ginnin& sc do trot looix,
how sucoessful they will bc in teeping conrrmitrants out of surface water and
groundrrater. Enen if source ontrols atrd BMh rre aonsiderod sumsfuln we
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CSOs

still don't know whcther the resulting water will be clean enough to fully
protect Puget Sound ftom harm.

Stormwater pollution is a problem associate<t with land d€velopment and lhe
common use of potential pollutants such as pesticides, fertilizers, peuoleum
producb, atrd trumerous othen. The perrasiveness of the stormwater problem
requircs solutions from divcrse segnents of society-the developmenl com-
munity, business, and individuals. Rderal, state, and local gorernments may
lead the x/ay by defining oontrol methods, Iesding educational efforts, conduct-
ing investigations, and prudding enforement activity where neoessary but suc-
cess in soMng the problem will be a function of society-wide efforts.

With the passage of HB 815 (RCW 90.48.l16C490) by th€ U'hshingon State
Irgislature in 1985, all municipalities with CSOs were required to develop
plans for the "greatest reasonable reduction at the earliest possible date." The
legislation required submittal of local CSO reduction plsns to Ecolog by
January 1, 1988. E@lory €stablished a neu, regutration (Chapter 173-245
V/AQ to implement the law consistent with thes€ requirements. The 19E7

Puget Sound plan called for CSO reduction guidelines by Eaologl (SW-8) and
CSO r€duction plans by cities with CSOs (SW-9). Ecolog/s guidelines for the
implementation of Chaprer 173-25 VirAC were ompleted in September 1987.

As of August 19BE the CSO re<luction plans of Metro, Seattle, and Eraerett
have been approved by Ecologr. Eootogr will issue or has issued compliance
ordcrs to the ot[er citics, although dcadlin€s have not been established in all
cascs. The regulation prwides that CSO redrrction plans will be updated errery
five years.

Itr its report to the legislature on the implementation of tIB 815,s Ecologr
defined 'greatest reasonable r€duction' as one orierflow per year at each CSO
location. In additiotL Eaologl has negotiated interim goals of 75 percent and
79 percent rcductions of CSO volumos sptemwi<le orer the next Z) yesrs with
Metro and Scattle, r€spectively. This will continuc the effort to reduce dischar-
ges of raw s€wage from all sources. In Metro's case, such efforts have resulted
in a 90 percent reductioo in raw s€ /age disclurges since 1960.

As a spocinc €f,ample of adions to be taken under CSO reduction plans,
Metro's Denny Vhy CSO in Seattle, which now discharges approximately 370
million gallons per year into trearshore waters in Seattte's Elliott Bay, will be
reduced to approximately 42 million gallons per year within 20 yea.n. The
quality of the discharge will be also be improved by the source cortrol efforts
under way in the &ainage basin.

Progress on the stormwater elements of the plan has included esUblishment of
a stonn$,ater unit at E@logl in early 1988 and the start of dev€lopment of the

30 Tte Ststus aDd Fbturc of Combined Scurcr Ovcrflow Control, Washington
Dcpanoco3 of Emlo8/, Scptembcr, l9gr.

Stomnater
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highway runoff program at the Depanment of Tiansportation, The Puget
Sound Wetlands and Stormwater Management Research Program, led by King
County, has continued without funding from the plan. Independent develop-
ment of stormwater management programs at the local level has made rapid
progress.

The federal Water Quality Act of 19E7, which reauthorized the Clean \lhter
Act,3r establishes new procedures, requirements, and deadlines for the regula-
tion of stormwater discharges by municipal and industrial sources. Cities with
populations greater than 250,000 are to be issued permits by 1991, and sources
are to be in compliance by 1994. Cities with poputations greater than 1m,000
are to be issued permits by 1993 and are to be in compliance by 1996. EPAwiU
issue regulations for smaller sources by October 1992. The new law provides
$at permits for municipal discharges may be issued on a systemwide basis.
The law also includes a requirement effectively prohibiting non-stornwater
discharges to storm serveni. It also requires controls to reduce the discharge of
polutants to the maximum extenl practicabte.sl lndustrial stormwater sour-
ces are still subjecr to BAI/BCTj5 based srandards.

EPA has recently provided guidance documents for new initiatives in the
Whter Quality Act. 'Nonpoint Source Guidance" d€ssrib€s hove states should
assess their waters to determine where uses are impaired by nonpoint $ources

(including stormwater) and develop nonpoint souroe management plans.s
'State Clean \lPdter Strategies: Me€ting the Challenges of the Future" is in-
tended to serve as an umbrella document for a number of initiatives3S and
describ€s what EPA viec6 as a rational proc€ss for states to use in satisfying
their ri/ater Quality Act requirements.

Ecolog formed a stormwater unit early in 1988 to addrers the requirements of
the stormwater section of the Puget Sound UArcr Quality Management Plan-
specifically the requirements for manuals, model ordinances, and technical
guidance to local governmens. Ecolory is also in the process of d€:veloping a
draft areawide stormwater permit.for Bellevue. This permit (which will
probably be issued early in 1989) will include monitoring requirements and
numerical standards for cenain pollutants.

Stormwater is being addressed on a watershed basis through the plan's Non-
point Source Pollution hogram. Regulations adopted by the Authority (Chap-
ter 400-12 WAC) encourage local dorelopment of management frame*orks
which will facilitat€ nonpoint source pollution management. Section 4[(J-12-
630 specifically addresses stormwater and eroeion tnanagement.

31 33 U.S.C, SeEtion 1342 amended b,y PL 1m4 Section a02{p).

32 A ne* standard from the Water Quality Act of 1987, 33 U.S.C Socrion 1345 as
amended by PL lO0-4, Sec-tion 405.

33 B€st Available Technologr/Best Conventional Te.hnolo&r, as dcfined by the CWq.

34 33 U.S.C. Section 1251 et. scq., as am€Dded by PL 1004, Section 319.

35 Surfacc Water Toics Control, Nonpoint Source, Estuary, Clean I:keg and Gr€at
I:kes program areas.
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The Uniform Fire Code (UFC) can be use<l to control surface water runoff
pollution. The UFC is adopted by reference in RCW 19.27A"010i the current
version is the 1982 UFC. Local jurisdictions adopt the UFC with minor varia-
tions. The 1988 draft of rhe UFC, Anicle 80, Section 104(U) (Release of Haz-
ardous Materials), sap, 'flazardous materials shall not be released into any
sewer, storm drain, ditch, drainage canal, lake, river or tidal watem,ay, or upon
the ground, sidewalk, street, highway or into the atmosphere." This section, if
adopted by local jurisdictions, will give local fire departments wide latitude to
deal with inappropriate release and ontrol of hazardous materials. Some
jurisdictions, including Bellorue and Redmond, have adopted the 1988 version
early, and use this authority, in coordination with other local agencies and
departments, to help control environmental impacts. Since all fire depart-
ments conduct regular inspections ofcommerciallindustrial facilitias, they can

be particrlarly effective at detecting and correcting potential problems.

The Urban Bay Action Program, a joint effort by Ecolog/, EPA, and local agen-
cios, has conducted source control programs in urban bays since 1985.

Stormwater is one source of toxic contamination to many urban bap. The
urban bay action teams have developed specific source control programs to
control stormwater and other sources of toxic contamination in these bap (see

element P-13).

At the local level, the trend has continued toward establishment of surface
water utilities. Anacortes, Auburn, Bellerrue, Gig Harbor, Issaquah, Kent,
Lacey, Mountlake Tbrrace, Olympia, Port'Ibwnsend, Poulsbo, Redmond, Ren-
ton, Seattle, Steilacoom, lbcoma, Thmwater, Winsloq and portions of King,
Snohomish, and Thurston counties have surface water utilities at this time.
Several other cities, including Bellingham, Bremerton, Kirkland, Marynville,
and Mukilteo, are considering formation of utilities. Many more cities are
revieu,ing an<l revising stormwater management policies, programs, and or-
dinances.

The Puget Sound Wetlands and Stormwater Management Research Program
is a regional effort coordinated by King County to scientifically establish rhe
short- and long-term effects of urban stormwater on regional wetlands and to
determine the downstream water quality benefits which might be provided by
the use of wetlands to treat stormwater. While the bulk of the research is long-
term and re.sults will not be available for several years, a survey ofthe charac-
teristics of upland wetlands both affected and unaffected by urban runoff as

well as a literature review have been completed.

Tb protect shellfish beds, fish habitat, and other resources, to prevent the oon-
tamination of sedimens from urban runoff and CSOs, and to achieve stand-
ards for water and sediment quality by reducing (to the maximum extent
practicable) pollutant discharges from stormwater and CSOS throughout
Puget Sound.

The strategr for achieving this goal is (1) to develop stormwater programs in
urbanized areas of Puget Sound in a phased program staning with the larg€st
cities; (2) to require that all cities and counti€s develop operation and main-
tenanoe programs, adopt ordinances for new derrelopment, and develop
stormwater education programs; and (3) to require all cities with CSOs in the
Puget Sound basin to develop and implement plans providing for the greatest
reasonable reduction of CSO events.

STRATEGY
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PROGRAM
ELEMENTS

SW.1. Stormwater
Programs forAll
Counties and Citiess

All counties and cities in lhe Puget Sound basin shall adopt ordinances requir-
ing stormwater conrols for new development and requiring maintenance of
private stormsater E6tems. This program shall not affect the Depanment of
Ecologr's authority to require appropriate corrective acion (puNuant to
Chapter 90.,18 RCW) whenever existing tacilities cause or contribute to viola-
tions of state warer quality standarG,

Each county and city also shall derrelop operation and maintenanoe progftntul
for new and existing public stormwater q/stems. Each oounty and city shall
maintain records of new public and private storm drainage qntems and appur-
tenanoes. Counties are responsible for the stormwater programs in unincor-
porat€d residential, commercial, and indusrial areas, Ecolog will ensure that
aU appropriate areas are included in these programs. All programs and or-
dinances dervelo@ under this element shall be coNistent with Ecologr rules,
guidelines, and model ordinances in elements SW-3 and SW-4. Each city and
county shall adopt ordinances consistenr wirh Eoolog/s model ordinances
(SW-4) requiring stonnwater quality and quantity aontrols for new develop-
ment and requiring and enforcing maintenance of privately owned stormwater
sJEtem!1, Erlucation programs ro inform citizens ahut stormwater and its ef-
fecs on water quality, flooding and fishlrildlife habitat, and to discourage
dumping of waste material or pollutants into storm drains are included in rhe
Erlucation and Public Involvement Program elements (ES-2 and ES-5.3).

Ecology shall oversee compliance with thes€ requirements, auditing each city's
and counqy's operation and maintenance and runoff control program er/ery
two years to ensure @nsistent and adequate implementation. If local govern-
ments fail to prepare and implement the required programs under this ele-
ment, Emlory shrll either prepare and implement thesc programs irself or use
its regulatory authority under Chapter 90.il8 RCW the Puget Sound Yhter
Quality lvlanagement Plan, or other authority to direct local governments to
prepare and implement operation and maintenance programs for stormwater
systems and runofr ordinances for new development The status of the
stormwater ordinanes and maintenance programs shall be eraluated by
PSWQA as pafi of the l99t Puget Soun<l \lhter Quality Management Plan,

thrget Date: All citiqs and counties shall adopt ordinances and comply with
the operation and maintenance program requirements by June 30, 1991. By
the same date, citie,s and counties wirh ordinanoes and operation and main-
tenance prograrns predating Ecologr guidance under element SW-4 shall bring

36 Elements SW-l and sW-2 are reversed from the 1987 plan.
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SW-2. Stormwater
Programs for
Urbanized Areas3T

their ordinances and programs into complianoe with Ecologr guidelines. By
June 30, 1993, Ecologr shatl complete the first round of biennial audits.

Starting with six of the larger cities in the basin and four other cities or unin-
corporited or watershed areass and eventually opanding to cover all ur-
banized areas, each city and unincorporated urbanized area shall develop and
implement a stornrwater management Program consistent with E€ologr rules
and guidelines (SW4). This program shall not aff€ct the Department of
Frolog/s authority to require appropriate corre,ctive action (pursuant to
Chapter 90.,18 RCW) whenever €xistiog facilities cause or aontribute to viola-
tions of state wat€r quality standar<ts, The program shall be submitted to Ecol-
o5r for approval Eolog will schedule submittal of stormwater management
programs by the remaining cities and counties.

The purposes of the management program shall be:

1. To control erosion and manage the quantity and quality of stormwater
runoff from public and privat€ activiti€s;

2. To protect and enhance water quality, and achieve water quality and sedi-
menf quality standards;

3, To reduce the discharge of pollutants to the maldmum extent practicable; and

4. To protect benefrcial uses, as describ€d h Chapter f73-201 WAC'

Each urban stormwater program shall seek to control the quality and quantity
of runoff from public faciliti€s and industrial, commercial, and residential
areas including streets and roaG. Each program shall cover both nery and €xist-
ing development. Ecolog shall allow for early aaion by urbanized areas

which are prepared ro implement stormwater control programs. Emphasis
shall be placed on controlling stormwater through source controls and best
management practices. [n some @s€s, significant stormwater problems may be
originating io urbsnized area$ ou$ide ofa local jurisdiction. In tho6€ situa-
tiotrs, the sequencing of areas for urban stormwater progrants.may be modified
by Eoologr to address problems in shared watersheds. The neighboring juris-
dictions will develop local coordimtion m€chanisms to cooperatively resolve
the identified problems, Where joint programs are not developgl, Ecolory
shall ensure consistency in programs through its oversight role.-

The urban stormwater programs shall be based on minimum standards con-
tained in the technical manuals, model ordiiances, rules, and guidelines

37 Urbanized areas are as defned by the United States Burcau of the Censu3. Cqrnties
are responsible for the oompr€hcnsil,c urban stormuratq prognms (SW-2) in
uninorporated urbaniud areas. Ecologr will ensur€ tbat all appopriatc anaar ane

indudcd in thcsc programs.

38 The six citieo ar€ Scattl€, Tacoma, Belhvuc, Evcrett, Bellingham, and Bremerton.
Ttre four other areas will be selcdcd by Ecolory follopiog a procedure which rank local
willingnBs to partidpste aod includB the litelihood of significant sucoess.

39 The priority watersb€d proccss (clemcnB NP-a I{P-3, aod NP4) vould requirc i:int
efiorts.
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developed in SW-3 and SW-4. Ecologr shall provide technical assistance to
the cities and counties developing and implementing stormwater programs.
Ecolory will coordinate its stormwater program development \vith other state
programs which have stormwater implications, i.e., wetlands, floodplain
manag€ment, nonpoint, underground injection control, and the sediment
quality criteria development program. E(olory will comply with the federal
regulations for the municipal areawide NPDES stormwater perrnits, which
may be used to implement urban stormwater programs. Each city or urban
area will have the flexibility to design is own program to be phased in over
several years, but the @ntent, priorities, and deadlines for compliance for the
program shall be subject to revien, and approval by Ecolory.

At a minimum, each urban stormwater program shall include:

a. Identification of potentially significant pollutant sources and their relation-
ship to the drainage system and water bodies.

b. Investigations of problem storm drains, including sampling.{

c. Programs for operation and maintenance ofstorm drains, detention systems,
ditches, and cutverts.4l

d. A water quality response program, to investigate sources of pollutants, spills,
fish kills, illegal hookups, dumping, and other water quality problems.
These investigations should be.used to support compliance/enforcement
efforts.

e. Assurance of adequate local fun<ling for the stormwater program though
surface water utilities, sewer charges, fees, or other revenue-generating
souroqs.

f. Local coordination arrangements such as interlocal agreements, joint
programs, consistent standards, or regional boards or committees.

g. Ordinances requiring implementation of stormwater controls for new
development as defined by Emlogr per SW-3 and SW-4.41

h, A stormwater public education program aimed at residents, businesses, and
industries in the urban area.

i. Inspection, compliance, and enforcement measures.42

j. An implementation schedule.

40 The Elliott Bay Revised Action Program: Storm Drain Monitoring Approach, March
1988 (draft), Tera Tech, for EPA Region 10 presents an approach particularly suited to
industrial areas-

41 ltems c and g are parts of the areawide stormwater prograrns (SW-l), but may be
developed under SW-2 by thcE cities aad counties which pro@ed directly with the
comprehensiw stormwater PrOgIam.

42 Local government may r€quest Ecolory's assistance with enforcement measures.
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S1{-3. lbchnical
Manuals on
Storrnwater and
Erosion Controls

k. If after implementation of the control measures listed in a-j above, there are
still discharges that cause signifrcant environmental problems, retrofitting
of existing development and/or treatment of discharges from new and ex-
isting development may be required.

Stormwater quality in public stormwater systems in commercial and industrial
areas shall have a high priority in city and county programs. Ecolory shall
determine, in compliance with EPA regulations, and in consultation with local
govemments, the appropriate approach to controlling stormwater discharges
ftom industrial and ommercial facitties which are not currenlly required to
have point source discharge permits. Stormwater conuols are included in
MDES permits for discharges of stormwater from commercial and industrial
point soure hcilities, which are addressed in the Municipal and Industrial
Discharges Program (P-5).

Ecologl shall have complianoe oversight responsibilities for the urban
stormwater programs. Ecologr shall audit each urban stormwater program
every ttilo yean to ensure consistent and adequate implementation. If local
governments fail to prepare and implement urban stormwater programs, Ecol-
ory shall either prepare and implement programs itself or use its regularory
authority under Chapter 90.,18 RCYI the Puget Sound Water Quality Manage-
ment Plan, or other authority to direct local governments to prepare and im-
plement urban stormwater programs. The effectiveness of the urban
stormwater programs shall be evaluated by PSWQA as pan of rhe 1991 Puget
Sound Water Quality Management Plan.

Ecolory shall participate with Bellewe in a pilot areawide stormwater permit
process intended to result in issuance ofan areawide stormwater permit to Bel-
lenue at the earli€st possible date. The purpose of this permit proc€ss is to
gain experienoe with use of the permit to implement the urban stormwater

Programs.

Urban stormwater programs may be part of the priority watershed action
plans (NP-2 anl -4).

lbrget Dates: By December 31, 1989, the six named cities and another four
cities or uninorporated areas begin developing stormwater programs. By the
year 20(X), all urbanized areas in the Puget Sound basin implement urban
stormwater programs. Ecolory shall audit each city or county program for sub-
stantial progress toward implementation of the elements listed above within
two years of its iniliation.

Eoologr shall produce technical manuals for use by local jurMictions in
stormsrater planning, In preparing these manuals Ecologr shall use e:risting in-
formation. The technical manuals shall define minimum standards for in-
clusion in local programs (SW-1 and SW-2). The technical manuals shall
include:

Best management practices for the control of erosion and seiimentation
from construction sites, including standards for operation, maintenanoe,
and inspection proccdures.

b. Hydrologic analysis procedures, including selection of design storms and es-

timation of runoff.

A
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SW-4. Rules,
Guidelines, and Model
Ordinances for SV9-1
and SW-2

4.1. Guidance for
SVtr-land SVY-2

c Desiglr, operation, and maintenance standards for public and pri\rete reten-
tion/detentiotr hcilities and oonveyanoe sy8teDs, Emphasis is to be placed
on rysrcms whic.h will naximize watcr quality benefits as wEll as water
quantity cotrtro[ such as the inclusion ofbiofiltration techdques where
practicabl€.

d. Techniques for the reductioo or elimination of pollutants in runoff from
problem land uses.

The development of th€se maDuals shall bc closcty ooordinatod with the
developmont of the guidelines and model ordinances for stormwater programs
(S1V4). Ecolog shall also update these manuals as needed and provide tech-
nical assistance in intcrpr€tetion of these matruals to local jurisdictions.

Drget Dat€s: Complete thc techniel 661nrls by D€oemb€r 31, 1989.

[Status: A stormwater unit was €stablish€d at Ecolosl in January 1988 and
has begun work on rhis element.l

Ecolog shall prepare and update guidsnoe, oonsisting of rules, guidelines, and
model ordinances, for 3tormwatcr programs for all cities and counties (SW-l)
and for comprehensive urban stormlrBter programs (SW-2). Ecologr, in con-
sultation with local gov€rnmentr atrd the Puger Sound \trhter Quality
Anthority, sha[ preparc aa enaluation to determire which asp€cts of the
guidanoe (see 4.1 belou,) shoukl bc in rule, and which in supplemental
guidelines. EcologshallcoDsultwithcities,counties,derreloper$,citizens'
grcups, and other interested parties, as it dcrrclops the rules, guidelincs, and
model ordinanc€s. The rules, guidelines, and model ordimrces shall be us€d
by local jurisdictions in preparing their stormwater programs, The rulcs and
guidelines shsll provid,e minimum program r€quiremenB. Eolog shall also
provide technical assistanoe to local jurMictions during preparation and im-
plemcntation of their srormsater programs.

The guidance for SW-l end SW-2 shrlt itrclude'

a. Procedures for dewloping local programs, itrcluding procedures for Ecologr
review and approval of programs.

b. Minimum requirements for runotr @ntrols required in local ordinances.

c Minimum requirenents for cotrtrol of private sector maintenance of prinate
drainagc systems.

d. Minimum requirements for the operation and maintenance programs, in-
cluding reord-kccping requirements for rcw drairage systems altd
hciliti€s.

Additiona[y, th€ guidane for the comprehemrir€ urban stormwater programs
(SW-2) shall include:

Procedures for identification of potenrhlly signiEcant pollutant sourocs and
rieir relationship to the drainage system 8nd satcr bodios.

a.
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e.

b. Prooedures for sourc€ tracing investigations, including sampling of problem
storm drains.

c. Procedures for investigations, implementation ofspill control measures, e[-
forcement, and remedial actions.

d. Methods for assuring adequate local funding for the urban stormwater
program.

Provisions for agreements with neighboring jurisdicliotrs when stormvater
and watersheds do not follow iurisdicional boundaries.

f. Requirernents for public edu€tion prograrns.

C. Requirements for retrofltting and/or treatment measures, if necessary

h. Procedures for inspection, ompliance, and enforcement measures

i. Requirementsforimplementationschedules.

The guidance shall lay out aoceptable approaches to control stormwater from
new development, such as water quality policies for use in SEPA and other per-
mit decisions; density controls to limit de\relopment io sensitive areas; develop-
ment standarG to limit the amount of impervious surfaces; regional detention
ponds; oil separators or other treatment facilities; drainage ordinances;
erosion control programs; preservation ofwetlands; or other elements.

tn the guidance for SW-l and SW-2, Ecolory shall address the issue of respon-
sibility and procedur€s for dealhg with dircct discharges of stormwater from
industrial and mmmercial facilities hto the waters of the state.

The model ordinances for elements SW-l and SW-2 are intended to set mini-
mum standards for adoption by local gwernments, and shall include at least
the following elements:

1. A drainage element which (a) sets pohcy; O) defines the role of surface
water management; (c) defines water quality criteria and stadards; (d)
provides locat enforc€m€nt authoritf (e) provides for inspection and
maintenance of private drainage facilities; (f) authorizes administratiw
development of operation and maintenance standarG, defelopment stand-
ards, and spill r€sponse proc€dures; and (g) generally integrat€s the
management of surfac€ waters with other appropriate cod€s afrectiog
water quality, (i.e., the Uniform Fire Oode, public health codes, and land-
use codes).

2, A clearing an<l grading element which specifies erosion-control authority
and provides for inspection and enforcement.

3, An element ensuring protection of streams and wetlands that is consistent
with Ecolo$/standards developed under plan element W-4.

thrget Date Eoolosr subeits the completed evaluation of items for inclusion
in rules and supplemental guidelines to the Authority for approval by
Ebruary 1, 1989. Eoolory mmpletes the rules, guidelines, and model ordinan-
oes by Deoember 31, 1989.

4.2 Model Ordinances
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SW-5. Puget Sound
EighuayRunoff
(wDol)

SIil-6. Runofffrom
Federal Facilities

[Status: A stormwater unit was established ar Eoologr in January 1988 and
has begutr v,ork on this element.]

The \r&shington Department of Ttansportation (WDOT) shall develop a
program to control runofffrom freeways and highways in the Puget Sound
basin. This program shall be consistent with Eoolory guidelines.

Ecolog shall dwelop guidelines for the Puget Sound Highway Runoff
Program and sha[ coordinate with WDOT in its development of a runoff
program. During preparation of these guidelines, Ecologr shall consult with
WDOT other appropriate Eoologr programs, the Puget Sound Uhter Quality
Alrthority, atrd atrected local iurisdictions. Ecologr shall provide rechnical as-
sistance to WDOT and local jurisdicions during development and implemen-
tarion of this program.

The guidelines shall include requirements for:

Control and/or treatment of runoff from highwala in the Puget Sound basina

b. Implementation of BMPs and/or treatment facilities for new construction,

c- The use of BMPs a<ldressing water quality and quantity control, the us€ of
herbicides and pesticides in highway righrs ofvay, and the use of de-icing
c.hemicals.

d. Compliance with Ecologr and loqrl stonnwater prograrns, Ecolog shall
s€ek to provide consistent requirements for the highway program in dif-
ferent jurisdictions,

e. For phasing in the runoff program, priority will be given to the most heavily
traveled highwap, while keeping in mind the site-specific mnstrains of
implementing best management practic€s.

f. WDOT funding of oonstruction and operation and maintenance of local or
private stonnwater s)6tems receiving highway runoff. Such fun<Iing shall
be commensurate with the proportional rater quatrtity and pollutant load-
ing contribution of such runoff. Ecologr will describe methods to deter-
mine quantity and loading contributions to the stormwater q6tem.

g, Determining site-specific constraints in implementing best management
practioes and/or treatment measures for eristing highwap.

h. An implemenadon scheiule.

Thrget Date: The Department of Tlansportation shall begin implementation
of its highway runoff program by Jutre 30, 1990. Ecologl shall omplete the
final guidelines by December 31, 19E9.

[statuc: A highway runoff unit was established at WDOT in March 1988 and
has begun work on this element.l

As part of the state certifcatiotr proes und,er Section r()1 of the federal
Clean l\later Act, Ecologrwill require that all NPDES permis for federal
faciliti€s, including military bases, u.ritten by EPA contain stormwater controls
that are at lesst ari stringent as those r€quir€d for industrial facilities in
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SW-7. Stormwater-
Retated Research

7.L, Stormwater-
IVetlands Research

7.2, Stormwater
Research Needs

SW-8. CSO Reduction
Guidelines

Municipal and Industrial Discharges Program element P-5, including all
toxicant and particulate limits and requirements for monitoring, spill mntrol,
and public notice. EPA is requested to review erdsting EPA-issued permits and
modi$ any permit as necessary to include such limits and requirements. (See

Municipal and Industrial Discharges Program elements P-5 through P-11).
Before considering a ,$1 certification for a federal hcility permit, Ecologl
shall seek to be familiar with the facility site through ioint site visits or inspeo
tions with EPA or other means (for discharges ofwastewater ftom federal
facilities, see Municipal and Industrial Discbarges Program element P-U).

thrget Date: Ecolog shall initiate this program on January 1, 19E7. After
September 30, 1987, Ecologr shall not certi$ the renewal of any NPDES per-
mit for a federal facility under Section 401 of the Clean Vlater Act unless the
permit includes numerical limits and/or other conditions required ro comply
with all applicable water quality and sediment standards and other elements of
this plan.

[St8tus: Not started- Implementation delayed pending completion of proce-
dures manual @-5).

Eologr shall partially fund and participate in research on the use of wetlands
for stormwater quality and quatrtity control. Ecolory shall cooperate with
state and local agencies rhat are participating in the Puget Sound Wetlands
and Stormwater Management Research Program developed by King County,
which addresses the water quality benefits of wetland treatment and the im-
pacts of stormwater on wetland ecologl. Ecologl shall encourage a research
program desigped to obtain the data necessary to support policy and
regulatory decisions regarding water quality and the effects of stormwater dis-
charges on wetlands. The King C-ounty wetlands study will require five years
to complete. Affer the second year, Ecologr shall exraluate the results and
determine their applicability to Ecolog/s needs.

Ecolog shall conduct a oomprehensive search of the literature to identify and
prioritize stormwater research ne€ds, in mllaboration with the Research
Program (see element R-1), and report the results.

Tbrget Date: Eoolog shall participate in the wetlands research project which
commenced on January 1, 19f/. Ecologr shall report on other r€search needs
by June 30, 1990.

lstrtus: The research project is pro@eding with King Crunty, Metro, and
other tunding. Ecolog tunding has not been available as of October 19B8.]

The Authority recognizes that Ecologl is nearing complction of guidelines for
Iocal planniog to achieve great€st reasonable reducrion of CSOs. The goal of
the guidelines shall be to achieve grcatest reasonable reduction ofpollutants
&om both stormwater and sanitary seurage in CSOs. If local governments
choos€ stormwater separation as a CSO reduction techniqug b€st manage-
ment practic€s, including a source control program, shall be required and the
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SW-9. CSO Reduction
Plans by Cities (or
Sewer Districts)

MAIORPIIBLIC
ACIIONS F'OR
REVIEIV

LEGISI,ATION
REQUIRED

ESTIMATED COSTS

impacts of stormwater on receiving waters shall be monitored by the
municipality as required by Ecologl. Ecolog shall also update the guidelines
and provide technical assistance to local gwernments implementing the
guidelines (SW-9).

[Status: Ecolog completed the regulations for CSO reductions (Chapter 173-
245 WAg in January 198i/ and rhe guidelin€s for implementation in Septern-
ber 19Bl'/.1

A.s required by RCW 90.48.4&), each city, sewer jurisdiction, or other entity
with CSO64tha[ submit to Ecologr a plan to achieve greatest r€asonable
reduction of CSOs consistent with Ecologr guidelincs. The plans will include
priority ranking of CSOs, implementation schedules, and provisions for fund-
ing of the oorrections. Ecologr will revior the plans, develop compliance
schedules, and modi$ NPDES permits.

Thrget Dates: Citi€s with CSOS u,ere to subnit CSO roduction plans to E@l-
ogr for approval by November 1, 1987. Ecologr was to approve or disapprove
of the plans by January 1, 1988. The controls are to b€ implemented according
to a mmpliance schedule negotiated between Ecolosr and each jurisdiction.

[Status: As of Septembcr 1988 Metro, Seattle, and Everett have submitted
plans. Ecolog eirher has issued or will issue compliance orders to the remain-
ing cities, although the deadlin€s hatre yet to be established in some cases.l

1. Ecolog guidelines for urban stormwater programs (SW-4)

2. Program for Puget Sound highway runoff (SW-5).

3. EcologrCSOguidelines (SW{) (completed).

None

The costs to the state for the stormwater and CSO program are estimated to
be $741,0ffi in fiscal year 1990, $8(D,0fi) in 1991, and $1 million in fiscal year
1992. These costs are reduced approximately 30 percent from a full program
budget resulting in emphasis sn implemetrtation of the regionwide stormwater
program (SW-1) and slwer implementation of the comprehensive urban
stormwater programs, Lrcal costs are elrtimated to be $600,000 in fscal year
1990, increasing to $1,8fl),0fl) in 191, $3,900,000 ir.l9&4, $6 million in 1993,
and S8.1 million in 1994. hr planning purposes, the local costs are con-
sidered to be the incremental, or additional, cost of providing water quality

43 Deadline set by cunent state latr. AII CSO dedlio€s in thb program are based upon
the ne€d to oomply with qrrretrt state hw requiring CSO rcductioos. Cti€s lxrotrD to
have CSO$ aDd therefure afiected by thb requirrmeot are Seattle (8nd Metro),
Anacortes, Bellingham, Brcnrerlon, Evcrett, MouDt Vernon, Olymp'la, Port Atrgeles, and
Snohombtr
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CSOs

Urban Stormwater
Program

Operation and
Maintenance
Programs and Runoff
Ordinances

programs above and beyond other drainage activities, typically oriented
towards water quantity conffol.

Alttough some of the local coss may be supported by the Centennial Clean
Whter Fund, the bulk of the costs are expected to be funded through the forma-
tion of drainage districts or utilities,

Comprehensive control of stormwater from non-NPDES permitted industrial
or commercial facilities is a potentially expensive task, nol currently included
in co6t €stimates for the stormwater or municipal and industrial discharges
programs.

The CSO mntrol programs are expensive. Costs for CSO reduction were es-
timated by Metro, Seattle, and Everett, and by Ecologl for the other cities.
Over the next 18 years these costs are estimated to be $223 million. lbtal costs
for these cities to control CSOs to the uhimate goal of the one overflow per
year level is approximately $425 million, of which $289.5 million is for Metro.
These costs are a result of existing requirements; this plan does not impose
new requiremen$ on CSOs.

An informal survey was mnducted in 1988 of local stormwater management
programs, including all of the drainage utilities which could be identified. The
survey included King, Skagit, and Snohomish Counties, and Ana@rtes,
Auburn, Bellernre, Bellingham, Kent, hcey, Mountlake Tbrrace, Olympia,
Port Tbwnsend, Poulsbo, Redmond, Renton, Seattle, Shelton, Steilacoom,
Thcom4 Ttrmwater, and Winslow. Many of these cities and counties have al-
ready completed several elements of the urban stormwater program. Lncal
governments which already have vigorous stormwater programs undenvay
would be expected to have less of an increase in costs than thos€ with only min-
imal programs, The total budgets for drainage and stormwater functions cur-
rently in place by the jurisdictions surveyed was approximately $35.3 million.
An extrapolation of this figure to the region indicates an annual budget of $50
to $lfl) million dollars to p€rform crurrent functions, which typically include
drainage operarion and maintenance, capiral improvements, @mprehensive
drainage planning and drainage-related permitting for property development.
Given the tendency of most local surface water management programs to em-
phasize flood control rather than water quality control, some additional costs
would be incurred by virtually all local governments to implement water
quality programs.

Because source controls and best management practices are emphasized
before treatment, the oosts to local government may not be as significant as

they would be if treatment were required. There will, however, be costs for
operation and maintenance of systems, remedial actions, public education, and
the other elemens of the comprehensive stormwater management programs.

Because there are fewer requirements, the co6ts for the regionwide stormwater
programs to be develope<l by all cities and counties (SW-l) will be less than
the urban stormwater programlr (SW-2). Also under the regionwide
stormwater programs, the cities and munties will have to review or adopt or-
dinances for maintenance of privately owled stormwater slntems.
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Highways The \lhshington State Depaftment of Tlausportation (WDOT) estimates that
it would cost $50 million to implement stormwater mntrols on all state high-
ways in the Puget Sound basin.

ESTI,,AATED P[-AN COSTS: STORMWATER At{D CSOs

COSTS 8Y ETEMENT

! SW-l

! sw-2

sw-3

sw-t
sw-5

sw-6
5W-7

sw.9

Slormwqtar Progroms for All Countics & Ciiics

Slormwstar Progromr {or lJrbonizcd Arcoa

Stormwotor/Erosion Technicol L,4onuob

Guidelingi ond trlodol Ordinoncos

Pug.t Sound Highwoy Runoff

Runoff lrom Fedsrol Focilines

Srorrmrlqtcr-Rclcted Resarch

CSO Redudion Plons -

FY gA

. 8,556

...0
54,200

57, t04
't4,355

24,3$
- 2,452

8t,0

FY 89
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WETLANDS PROTECTION

PROBLEM
DET'INITION

The Importance of
Wetlands

Weilands are an economically, biologically, and physically valuable resource.
They are the most biologically productive ecos)otems in nature, anchoring the
estuarine and fresh$ater food chains through photosynthesis and the produc-
tion of innumerable small organisms upon which larger creatures depend.

hr a vast diversity of species, including birds, fish, reptil€s, invertebrates, and
mammals, wetlandse are an essential habitat for feeding nesting" cover, and
breeding. At least one-third of our state's threatened and endangered species

require wetlands for their survhral. The state Department of Wildlife lists over
175 wildlife species that use wetlands for primary feeding habitat and l,l0
speci€s that use them for primary breeding habitat. Wetlands are critical to
the survival of shellfish, salmonids, and other marine and freshwater species.
The annual retail value of these fisheries to the Puget Sound region is over
$2(2 million.as

Other physical and economic rralues of wetlands include the slowing and
storage of floodwaters and reduced shoreline erosion from wind and tidal ac-
tion. Tt€se functions may eliminate the ne€d in some cases for costly en-
gineered flood and erosion mntrol measures such as dredging diking, and
construction of detention facilities. Wetlands function naturally to recharge
groundwater supplies and to improve water quality. Weflands filter out sedi-
ments, uge excess nutrients, and break dovrn some toxic chemicals, Economic
values for the overall benefit to the Puget Soun<l region of both the water
quality and urater quantity oontrol functions of wetlands have not b€en €s-
timated, but €xpers recognize they are high.

Werlands also provide quality-of-life benefits. Wetlands are scenic de.stina-
tions for hiking, boatin& photography, and nature appreciation- It is difficult
to derive eronomic values for these benefits. One measure might be annual
tourist qpenditures in the 12 Puget Sound counties. These were nearly $3 mil-
lion in 1986, supporting almost 55,ffi0 jobs.6 Individuals visiting wetlands
often gauge the value of these benefis in more qualitative terms, such as per-

il4 For the purpoee of this plan, the definition of wEtlands uEed by the U.S. F'ish and
Wildlifc Servioe has been adopted:

Wetlaods are lands transitional between terrestrial and aquatic sFterns where the qater
table is usually at of near the surface or th€ land i$ covered by shallox water. Wetlands
have ooe or more of the fo[o{dng thrce attributes: (1) at least periJdically, the land
supports pre&mimntly hydrophyteq (2) the subctrate is predominantly undrained hydric
soil; and (3) tbe $ubstrate i8 nonsoib and b saturated with nrater or overed by shallow
water at some time duriDg tbe grotping season each year.

45 PSWQASTzT€ ol rlE Sand l98E Rept. Tattu2-l: Fsh and wildlife use.s of
different wetland t)?es.

46ltid,p0|ge2-23..
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The Loss of Wetlands

Laws and Programs
for Protecting
Wetlands

sonal fulfillment and renewal. Finally, weflands furnish us with important
educational and research opportunities.

More than half of the wetliands along the coass and riverbants of Puget Sound
have been destroyed by human activity. In the Skagit Valley, for €xample, 90
to 95 percent of the wetlands have been lost, primarily to agficulture. Com-
mercial dwelopment in areas such as the Green/Duwamish and Puyallup river
basins has eliminated orrer 95 percent of the original wetlands. Sensitive, rare,
and important wetlaod type.s, including herring and smelt spawning beds and
salt marshes, hat e been lost or are threatened- In some cas€s, such as itrland
fteshwater wetlands, the nature and ertent ofwetland loss is unknown because
wetland inventories are lacking.

Some of the origiual causes ofretland loss, such as diking wetlands to create
pastureliand, no longer pose a threat to w€Uands. Howerrer, wetlands, especial-
ly marine shorelines, remain choice locations for certain typ€s of industrial,
commercial, and residential use, lncremental loss of some estuarine u/etlands
continues to occur ftom port industrial development and to an unquantifi€d
extent from small projects such as bulkheading. These losses can represent sig-
nifrcant percentages of some habiht q?es in certain areas.

A variety of federal, state, and local la*t are now in effect that help control
wetland loss€s. The scope of these laws is limited, however, and programs
derived from them are often inadequately funded and not well coordinated
among difrerent levels of government. The decision to prottxt wetlands is dis-
cretionary rather than mandatory under many of these laws.

A r€cenr study by the Depsrtmetrt of Eoolog shoun that the State Env[on-
mental Policy Act (SEPA) proviles inadequate protection to isolated wetlands
and fails to satisfactorily identi$ wetland areas ind impacts.4T Thi$ study also
provides evidence of a general lack of knowledge about wetlands at the lo€l
l€vel, Alother study, by the ltegion 10 Office of the Environmental Protec-
tion Agency, shou6 that most efforts to oompensate wetland loss€s by enhanc-
ing exisring wetlands or creating nes, on€s ha\re not be€n successful at
reptacing the functions and \alues of the eliminated wetland.4s

Most of the applicable la*s exclude small water bodies and wetlands from
regulation or contain various exemptions. Minor development projects and ac-
tivities, for example, are typically exempted- Actions adjacent to wetlands but
lying ouside a regulatory boundary such as th€ 20)-foot limit ofthe Shoreline
Management Act, can also adversely affect wetlands. In the past, no program
has focuse<l exclusively on eithq the protecion ofurctlands on sate-owned
lands or the restoration of degraded wetlands.

47 Hull, S.W. and J.S. Maclvor. 198?. State envirmmertal policy act sEtlands B,aluation
project. Washington Department of EEobgr, Wetlandc Sectbn, as cited in PSWQ,\
Stau of tle Sol,t td 1988 Reprrt.

4{l U.S. Environmental Protection Agency. 1987. Implications of lvetland mitigation
practices pursuatrt to Sectim rl{)4 permittiDg rcliviti€s iD Wdhingtm state. Regiro 10,
unpublished report, as cited in PSWQA Stote $the Sand 1988 Repr
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PROGRAM STATUS

PROGRAM GOAL

The cumulative effect of these exemptions, programmatic gaps, and limita-
tions is that wetlands throughout the Puget Sound basin continue to be
degraded or lost.

The wetlands protection program includes preservation through fee-simple or
other type of aoquisition, enhanced regulations, protection for wetlands on
state-owned lands, education, and restoration. By October 1988 Emlog had
formed technical review and citizen advisory committees for both the preserva-
tion and the enhanced regulatory programs. Under Criteria Development and
Program Planning (W-1), Ecologr submitted a report to the Authority on
criteria and techniques for preservation in September 1988. Ecologr has wide-
ly distributed a nomination questionnaire requesting groups and individuals to
identiry wetlands to be preserved (W-2). A draft working list of wetlands to be
preserved will be prepared by Ecologr in November 1988, consisting of sites
from the Puget Ttough Coastal Wetlands Report. The final list of important
wetlands is due in April 190.

As an early action under Wetlands Preservalion (W-3), the Department of
Natural Resources has committed futrds allocated by the legislature for this
program to snohomish oounty to acquire portions of the snohomish Delta
wetlands. By Angust 1988, acquisition of one site had be€n oompleted, with a
second pending and two additional candidate site,s identified. DNR actively
participates in drafting wetland selection criteria (W-1) and in compiling the
working list of important wetlands (W-2). DNR will use rhe additional criteria
for marine and estuarine wetlands it is preparing under W-l for the develop-
ment of its management program for state-owned wetlands (W-6). W-7, Wet-
lands Education Sftate5/, and W-8, Wetlands Restoration Program, are
scheduled to begin in July 1989.

Tb ensure that there is no net loss of wetland functions, values, and acreage
and that in the long term there is a net gain through restoration and enhance-
ment ofwetlands in the Puget Sound basin.

The suategr for achieving the goal of no net loss and a net gain ofwetlands
has several facets. First, wetlands will be preserved, either through purchase
or some other mechanism, to safeguard their functions and values (W-1, -2,
and -3). Socond, local governments will develop and implement programs that
meet minimum state standards for protecting wetlands promulgated in rule by
Ecologr (W-4 and -5), Next, the Department of Natural Resources will
develop and implement a program for protecting wetlands on state-owned
uplanG and aquatic lands. DNR will also evaluate, along with other state
agencies with land management responsibilities, applicable authorities and
programs to determine their adequacy in protecting wetlands on all lands
managed by the state (W-6). Finally, Ecolory will develop and implement a
long-range wetlands education strateB/ (W-7) and a wetlands restoration
program (W-8).

STRATEGY
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PROGRAM
ELEMENTS

W-1. Criteria
Development and
Program Planning

W-2. Identifrcation of
Wetlands to be
Preserved

With Ecolog/ as lead and with assistance from DNR, a preservation program
shall be prepared. The first element of this program shall include a report mn-
sisting of the following:

1. Detailed criteria for selection of wetlands to be preserved, including repre-
sentative wetlands of various types. DNR shall provide additional criteria
for marine/e.stuarine wetlands based on biological and phpical functions
and characteristics (M-2).

2. Evaluation of techniques and mechanisms for preservation of wetlands that
may be use<l by state agencies, local governments, and private organiza-
tions, including acquisition by purchase, exchange, or gift, and use ofin-
novative methods such as consewation easements and transfers of
d€velopment righrs.

This report shalt include written concurrence from DNR with the wetliands
preservation program and shall be submitted to the Authority for review.

Tbchnical assistance in developing the program shall be provided ro Ecologr
by state agencies, such as the Depanmenu of Natural Resources, Fisheries,
and Wildlife. Close coordination with the €xisting DNR Natural Heritage
Program shall be rnainuined. Aworking group shall be formed by Ecology
consisting ofwetland scientists, wetland specialists ftom state and local govern-
ment agencies, and representatives of Indian tribes, landowners, dwelopers,
consen ation groups, and industry. The oryerrise and advice of this group
shall be used to develop innovative approaches to setland preservation, to
reommend sources of long-range funding for wetland presenatiol, and to as-

sist in making a broad range of potentially interesred individuals, local govern-
ments, and organizations aware of the wetlands preservation program. This
group shall continue to provide assistance throughout the implementation
Process.

'Ihrget Date: Submit report on criteria and techniques for preservation by Sep-
tember 1, 19E8, with marine/estuarine oomponents submitt€d by December 1,

1989.

[Status: The final criteria have been completed and presented to the
Authority. DNR will complete components based otr biological functions and
characteristics for marine/€stuarine wetlands by D€cember 1989.I

With Ecolory as lead and with assistance from DNR and technic.al assistance
from other sate agencies, such as Wildlife and Fisheries, the wetlands to be
preserved shall be identified. NomiDations ofwctlands to be preserved shall be
solicited from a broad range of potentially interested parties, including local
governments, citizens' and other groups, tribes, and individuals.

Wettands already identified in the Puget Tlough Coastal Wetlands Report as

having high value shall oornprise the first draft of a worting list of wetlands to
be preserved. This working list shall be updated periodically prior to mmple-
tion of the final list of wetlands to be preserved. Ecolog shall identi$ those
sites on the working list that are candidates for early action, and DNR shall

t6
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W-3. Wetlands
Presenation

take the necessary steps under W-3 to preserve th€se sites. The final list may
be periodically revised as necessary.

Documetrtation shall accompany the final list describing the size, location, and
general functions and values of the selected wetlands and demonstrating how
the final list of wetlands was chosen. When documentation includes field in-
vestigations, sampling shall use, to the extent practicable, protocols and a data
management sJ6tem compatible $,ith the Puget Sound Ambient Monitoring
Program. The final list and documentation shall be jointly submitted by Ecol-
ogr and DNR. The Authority shall review the final list and documentation of
wetlands selected for presenration.

Public workshops shall be held to provide education and to encourage panici-
pation by local governments and a broad spectrum of the public in the selec-
tion proaess.

Thrget Date: First draft of the working list of Puget Ttough Report sites sub-
mitted to the Authority by November l, 198& Final list submitted to the
Atrthority by April 1., 1990.

[Status: Ecolory held public workshops around the Sound in March and April
198E. In September 1988, Erolory distributed a questionnaire to local govern-
ments, citizens' groups and other entities, and individuals to solicit nomina-
tions of wetlands for preservation,]

With DNR as lead and with assishnce ftom Ecologr and other state agencies,

the state shall take actions neccssary to preserve and protect in perpetuity
those wetlands identified under element W-2 This is an ongoing program in
which specific site,s are protected as funds and other mechanisms become avail-
able. DNR may make grants to local governments and other entities wishing
to sponsor wetlands preservation projects.

DNR, Ecologr, and other state agencies shall develop general management
standards to ensure that wetlatrds secured by the preservation program are
protected in perpetuity. These agencies shall recommend a preservation
strategl for each site that includes (a) a technical rating ofsite presenration
value; (b) preliminary site management and pres€rvation methods; (c) an
analpis of effects that recent federal and state oourt decisions4e dealing with
the public trust docuine may have on pr€servation strategies; and (d) an ap-
propriate management entity(ies).

Fhncts appropriated to DNR to carry out this program shall be expended con-
sistent with the agencies' recommended site preservation strates/. All govern-
ment and private entities are encouraged to use other appropriate funds
available to them to acquire wetlands in accordance with each specific site
preservation strategr. DNR shall take early action to preserve available sites
on the working list, and acquisition may continue prior to completion of the
final list.

After sites are secured, a detailed site management plan shall be developed
and implemente<!. Site plans shall be do,eloped by the management entity in

49 For example, Phillips Petroleum Compony v Mississipti 108 S. Ct. 791 (1988).
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W-4. State Rules for
Wetlands Pnotection

consultation with DNR, Ecolory, and other state agencies and shall meet the
general management standards and include any neressary site-specific require-
ments. Management plans may include educational components that are
developed in mnsultation with the Environmental Education Thsk Force (see

element ES-7.1) and with the wetlands education stratery (W-7).

DNR and Ecolog shall provide technical advic€ and limited staffsupport to
any agency, local government, organization, tribe, or private party wishing to
take the lead in preserving any site, including those not on the final list. State
preservation actions should coordinate with and complement preservation
programs of private organizations such as The Nature C-onservancy and TFust

for Public Lands. Data on functions, ralues, and acreages of all wetlands
presewed under this program shall b€ provided to the Department ofEcologr
for measuring progress in achiodng the wetlands program goal of no net loss
of wetlands in Puget Sound.

Thrget Date: Initiate acquisition for most important sites on August 1, 1988.

Identiry recommended preseNation strategies and appropriate management
entities for sites on the nnal list by December 1, 19fl). Darclop site preserva-
tion and management plans as funding an<l other mechanisms become avail-
able.

[Status: DNR has taken early action to acquire wetlands in Snohomish
County.l

By rule, Ecolory shall adopt minimum standards for local wetlands programs
in the Puget Sound basin. These rules shall prescribe the minimum features
that must be contained in local programs. In dg,eloping the rules, Ecotogr
shall study means of enhancing regularory protection for water quality and
habitat functions ofwetlands, This study shall include the identification of
wetland types or sizes which requfue additional protection and nec€ssary and
optional means of prorriding such protection. The study shall also contain a
recommendadon on whether wetlands protection should be included in the
state water quality standards (Chapter 173-2OL WAC) when thesc are revised
in 1990.

The rules may contain standards for wetland use and development, such as re-
quirements for vater dependency, an absence of practical alternativqs, public
benefit er(ceeding public loss from wetland changes, and use of mitigation.
The rules shall set forth a schedule and process for local legislarive bodies and
Ecolog to approve the local programs and shall require extensive public invol-
vement in the development of local programs. In dareloping the rules, Ecol-
ogr shall identi$ tegislative actions, including funding for the development
and implementation of local wetland programs, that may b€ necessary to carry
out the enhanced regulatory program.

Ecolory shall also review exisling wetland inventories and determine if they
areadequate to meet the needs of the enhanced regulatory program. UEml.
ogr determines that they are not, Ecolog sha[, as part of the rulemaking
process, establish minimum requirements for wetland inventories. Ecologl
shall use existing wetland inventory and other tren<h analpis information to
establish a tracking qntem for monitoring progress in achieving the wetlanG
program goal ofno net loss and a net gain ofwetlands in Puget Sound.

Prior to a<lopting the rules, Ecologr shall work closely with entities having ex-
pertise in wetlands management and regulation, such as federal, state, and

1'l{l
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W-5. Local \{etlands
Programs

W-6. Program to
PmtectWetlands on
State-Owned Lands

local governmental agenci€s and tribes. In particular, Ecolog shalt coor-
dinate with efrorts of the federal Environmental Protection Agency in class-

ffi g and protecting wetlands.

Thrget Date: Adopt rules by September 1, L989.

[Slatus: Ecolog has established technical review and advisory committees
and has begun developing the rules. Ecolog has held meetings with local
government offrcials to explain the program and to serk their comments.l

l,ocal governmenrs shall measure their wetlands protection efforts against the
state standards contained in Ecolog/'s wetlands protection rules (W-4) and
take those actions necessary to implement a local program that meets the
standards. Local governments shall submit programs to Ecolog/ for review.
Ecologr shall approve programs that meet the state standards. Ecolog/ shall
provide technical assistance to local governmen6 for program development.

Local governments are encouraged to use existing authority to implement wer
lands programs prior to the dates identified by this plan, and to implement
programs that €xceed the minimum state standards adopted in Ecologr rules.

'Ibrget Date: Submit local wetland programs for all Puget Sound counties to
Ecologr by Septernber 1, 1990, Submit programs for all cities with marine or
estuarine wetlands to Ecologr by December 1, 1990. Submit programs for all
other jurisdictions in the Puget Sound basin to Ecolory by May 1, 1991. Ecol-
ogy mmpletes approval process within three months of submittal,

[Stotus: No wetlands programs will be submitted until Emlo5r adopts the
rules. Local governments are participating in the rule development prooess
(W-4), and many are currentty implementing programs and ordinanc€s related
to wetlands protection.l

For state-owned uplands and aquatic lands managed by DNR, DNR shall use
its authorities and programs to ensure that eristing wetlands are preserved and
protected. At a minimum, DNRs program for protecting wetlands on state-
owned uplands managed by DNR shall:

+ Inventory wetlands on state-owned uplands under DNR management.
DNR shall use protoaols and data management s]Eterns for the inventory
that are consistenL to the e)(tent practicablg with the Puget Sound Am-
bient Monitoring Program.

Develop procedures for complying $,ith adopted local wetlands programs
in the department's management of wetlands on state-owned uplands, con-
sistent with laws pertaining ro state land management.

StuE Oe laqn, regulations, policies, and programs and their implementa-
tion pertaining to DNR'S uplands management responsibilitiqs to deter-
mine their effectiveness in protecting wetlan<ls on lands under DNR
management. DNR shall propose amendments if needed.

{.

+

'; Coordinate with Ecologt to ensure that DNR management programs for
state-owned uplands are consistent with Ecolory wetland rules (W-4),
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't Prepare and implement an overall stratery based on the above four ele-
ments, as well as any additional elements the department determines are
nec€ssary for protecting wetlands on DNR-managed uplands.

At a minimum, DNR's program for protecting wetlands on aquatic lands shall

Implement a management program for wetlands on state{w[ed aquatic
lands in the Puget Sound basin- This program shall (a) be implemented
through DNR'S proprietary authorities for state-owned aquatic lands; (b)
be based on the nearshore habitat inventory under M-4 (c) ad<tress

habitat protection; (d) consider use of appropriate wetlands for education-
a[ purposes, including development ofinterpretive programs and displq,s
(in coordination with W-3 and with the wetlands education stratery (W-
7)); and (e) inclu<le review of key regulatory actions of other agencies, use
of appropriate conditions in aquatic lands leases, and rf,ithdrawal of criti-
cal aquatic land areas from leasing.

Meet the standards in Ecolog rules and be consistent with local adopted
wetlands programs.

Study the taws, regulations, policies, and programs and their implementa-
tion pertaining to DNR's management of aquatic lands to determine their
effectiveness in protecting wetlands on aquatic lands, and propose re-
quired amendments.

DNR shall submit a progress report to the Authority that describ€s DNR'S
program for preserving and protecting wetlanG on lands managed by DNR.
At a minimum, the report shall include:

A summary of the programs for protecting wetlands on state-orvned
uplands managed by DNR and on aquatic tands;

The types and values ofwetlands inventoried on state-owned aquatic lands;

A dascription of the procedures developed for complying with local wet-
land prograrns and Ecologt rules in DNR's management of wetlanG on
state-owned uplands;

The results of the study of hws, regulations, programs, and policies per-
taining to DNR's land managemenr responsibilities, including recommen-
dations, if needed, for strengthening provisions for wetlands protection;

An esrimare of funding required to implement the ovemll wetlands protec-
tion program for skte-owned lands under DNR management.

Other state agencies shall study applicable laws, regulations, programs, and
policies and their implementation to determine their adequacy in protecting
wetlands on the lands they manage. These agencies shau include, but not be
limited to, rhe DepartmenB of Mldlife Fisheries, Tlansportation, C.orrec-
tions, Social and Health Services, General Administration, rhe University of
\lhshington and other state educational institutions managing lands in the
Puget Sound basin, and the State Parks and Recreation Commission. Each
agenqfs study shall include the general status of the wetlands on lands the
agency manages (including aoeage information, if aEilable) and recommenda-
tions for the rex/isions that would be needed to ensure that implementation
provides protection ofwetlands on state-owned lands under that agency's
management.
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W-7. Wetlands
Education Stratery

W-E. Wetlands
Restoration Program

DNR and other state agencies shall provide the Department of Ecolog/ with
information on the status of wetland fuflctions, vialue$, and acreage on state-
owned lands under each agenqfs management to assist in Ecolory's monitor-
ing of progress in achieving the wetlands program goal ofno net loss and a net
gain of wetlands in Puget Sound.

thrget Date: DNR submits progress report to the Authority by April 1, 1990,

and submits the protection program for wetlands on DNR-managed uplands
and aquatic lands ro the Authority by May 1, 1991, Other state agencies sub-
mit reports to the Authority on the results of their studies by January L, 1990.

[Status: DNR has begun the inventory of aquatic wetlands. The department
will begin the inventory ofstate-owned upland wetlands in the FY 1992-yJ
biennium. DNR will prepare the program in conjunction with Ecologr's
development of the rules (W-4).]

Ecolog shall develop and implement a long-range wetlands education
stratesr that augmens Emlory's existing wetlands education program. The
stratery shall involve entities and individuals possessing expertise in the field
of wetlands education. These include staff from DNR, Fisheries, Wildlife, the
Environmental Education Thsk Force, tribes, local government, and private
nonprofit conservation groups.

The strategy shall target schools and the general public, as weII as groups, such
as landowners, professional and civic organizations, local governments, and in-
terest groups. It shall address wetland characteristics, functions, values, the
Wetlands Protection Program, and orher important wetland issues.

Ecology sball work with those state agencies and groupro mentioned above to
implement the components of the strates/, which may inclutle (a) gui<lebooks
on wetlands prctection techniques, such as a technical bulletin on wetland ac-
quisition (based in part on W-l report); (b) wetland resour@ teams in coor-
dinarion with ES-5; (c) model and site-specific interpr€tive programs in
ooordination with W-3; and (d) public workshops. Ib the extent possiblg
public libraries shall be provide<t with wetland education materials for their
patrom,

Tbrget Date: Ecologr submis wellands education strates/ to the Authority by
May 1, 190. Agencies complete interpretive program by September 1, 1990.

[Status: This program will begin in July 1989. Due to funding timitations in
rhe FY 199G91 biennium, rhe primary focus of activiries in the FY 199G91
biennium will include the resource teams, short-term educational needs, and
support for other elements of the wetlands protection program,l

Emlogr shall develop and implement a program to restore wetlands in the
Puget Sound basin. At a minimum, this program shall include:

Definition of the term 'restoration;"

Description of goals and objectives for the restoration program, including
how the program contributes to achieving the no net loss and net gain
goal of the Wetlands Protection Program;

*

't
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*

*

Analpis of existing research on restoration methods, costs, and sites;

Action to restore specific wetland sites in Puget Sound, especially diked es-

tuarine wetlands no longer utilized for agriculture;

Site management plalls and identified management entities for ap-
propriate restorafion projecS;

Estimate of the costs of a comprehensive restoration program and options
for funding, for example, bond measures, excise taxes, funds allocated by
the legislature for wetland presenration (W-3), and other mechanisms for
purchase or non-fee simple acquisition (this analpis is to be coordinated
with the Puget Sound Cost and Financing Study (C-1)),;

*

Procedures for coordinating the restoration program with rhe preserva-
tion program (W-1, -2, and -3); the enhanced regulatory program (W-4
and -5); the program to protect wetlands on state-owned lands (W-6); and
the wetlands education strateg (W-7).

Emlogr shall work with federal agencies, aspeciaty EPd and the Department
of Natural Resources and other state and local agencies, as well as interested
and affected parties, in developing and implemerting this program. Emlogt
shall prepare a report describing its stratery for accomplishing the tasks out-
lined above. Restoration projects at specific wetland sit€s may proceed prior
to completion of the report.

?rget Datel Ecologr submits report to the Authority May t, 1990, Restora-
tion projects wil[ be undertaken as funding becomes available.

[Status: This element $rill be$n in July 1989. EPA is currently funding a study
to ialentiry potential restoration sites in Puget Sound. It is anticipated that
Ecologt analysis of existing research (under item #3) will include an ex-
amination of the results of this EPA study to determine if adequate infonna-
tion is provided to identify specific candidate restoration sites in Puget Sound
and to initiate restoration activities. Tbtal osts for implementing the restora-
tion program, both for staff resources and for capital funds for restoration
projects, will be high, Budget constraints in the FY 190-91 biennium will
therefore limit Ecolog/'s effort to preparation of a strates/, to include es-
timates of long-term costs, for implementing the program.]

1.. Eoology's acquisition criteria (W-1).

2. Ecolog/s final preservation list (W-2).

3. Ecolog/s adoption of state rule.s (W4).

4. DNR's program for wetlands on state-ovmed tand (W6).

5. Other agencies'wetland protection repors (W6).

6. Ecolog/s wetlands educarion strates/ (W-7).

7. Ecolory's wetlands restoration program (W-8).

M,{IORPIJBLIC
ACTIONS FOR
REVIEW
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LEGISI,ATION
REQIIIRED

ESTIMATEDCOST

Some amendments to existirg statutes may be recommende<l to provide fund-
ing for local government wetland programs and to implement other asp€cB
the program.

This program is estimated to cost approximately $5.7 million in the FY 190-
91 biennium. Flrll funding for the program would require an additional $3.0
million for the biennium. Of this, $2.0 milIion would be d€dicated to W-3 ac-
quisition funds, with the remahder providing additional sraff supporr for agen-
cies carrying out tasls in elemen6 W-3, W6, W-7, and W-& Consequently,
the following tasts wil be postponed to the FY 192-93 biennium: (1) mm-
pletion of management plans for all sites on the final list ofwetlanG to be
preserved under W-3; (2) DNR's inventory of upland wetlands under W-6; (3)
completion of the model interpretive program and full development of the
final long-range education strategr under W-7; and (4) early implementation
ofwetland restoration projerrs in Puget Sound.

Of the $5.7 million for the FY l9m-glbiennium, the gratest public cost is for
wetland acquisition, at $3.0 million ($1.5 millisn fr6m th. Aquatic Lands En-
hancement Acount and S1.5 million from the state building construction ac-
count). It is intended that rhe trpenditure of these public tunds will be
coordinated with the wetlatrd acquisition program of The Nature Consewancy
to achietye the most effective wetlandE protectiotr.

Implementation of local wetland prograrus may entail suhtantial public and
private e,ee-nse, but the amount of o(p€nse is unknown until the rules are
developed.ru Private s€ctor co6ts are potentially grestest---{nd mo6t difficult
to estimattswhere development astivities are s€verely restricted in wetland
areas.

If state assistance to local ggvernments for the dorelopment of wetlands
nBnagement programs (W-5) cannot be provided through the Centennial
Clean UAter Rmq other sourc€s should be considered. Eoologr is provided
with resources for technical assistanco to local gwernments (W-5). DNRwill
require additional funds in the FY 1992-93 biennium to conduct upland iil/en-
tories. Education stratesr deryelopment (W-7) and the wetland restoration
program (W€) are each estimated to cosr approximately S13),(X)0 and $79,m0
respectively in the FY 190-91 bienniurn

The following table shoun fiscal year oosts for indMdual elements.

50 A potcntial substantial public cct br the 199G91 blenoium b moalucting rcthnd
inrentcieo by local go,emmnts. Houcrcr, tbc nccd fG tbcse iretrtoriB rill Dd be
determined until September 1, lS9, whco Ecologr adopB the rul€. Theso pot€ntial o6ts
arc therefore not included in this plan,
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ESIII{ATEO Pl,{},| COSTS: WETIAI.IDS PROIECIION
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SPIL PREYENTION AND RESPONSE

PROBLEM
DEFINTIION

PROGRAM STATUS

In November 1985 jet fuel spi[ed into Des Moines Creek, killing fish and
other organisms in four miles of stream. The spill eventually reached Puget
Sound. ln December 1985 crude oil was spiled in Port Angeles harbor as a
result of the grounding of the tank ship Arco Anchorage. These events served
to renew the ooncern for oil spills and their efrec{s on Puget Sound and is
tributaries. Sereral major spills have occurred more recently. In January 1988

an oil barge sank near Anacortes releasing heavy bulk and lighter grade oil. In
March 1988 crude oil was released from an oil tanker moored at March Point
near Anacortes, Numerous minor spills also occur every year in Puget Sound.
Such spills have obvious potential for significant water quality impacts, both
short and long term.

When a spill occurs, the oil can remein at the surface of the water where it is
encountered by marine birds, fish and shellfish eggs and lawae, and other or-
ganisms; it can sink to the bottom of the water body where it can smother or-
ganisms and contaminate sediments; and it can remain suspended in the water
column where it can be encountered by fish and fishermen. Bird mortality,
fsh kills, and fouled beache.s are dramatic acute effects of spilled oil. The
chronic and long-term effects are not as well known.

Spills of oil and hazardous materials in Puget Sound are violations of both
federal and state law. Under the Clean \Irhter Act, the party causing a
petroleum spill is responsible for cleaning it up and paying the costs ofdoing
so. The federal CERCI-A (Superfund) statute assigns th€ same respon-
sibilitie,s for spills of other hazardous materials. Cleanup effons are con-
ducted pursuant to national, regional, atrd state contingency plans, which
identify what is to be done by whom in the event of a spill. The U.S. Coasr
Guard is the lead agency responsible for spill response in Puget Sound, with
stat€ and local governments performing a s€condary role. The grounding of
the Aroo Anchorage demonstrated that ss/eral areas of confusion and possible
irnprovement exist in spill response, These include: reporting procedures, the
role of local authorities, the use of volutrt@rs, damage asse.ssment

methodologies, and wildlife rescue and rehabilitation. Other issues related to
spill prevention and response have arisen with subsequent spills, including
barge design and modification, operator trainin& and financial responsibility.
Additional efforu to prevent spi[s and improve spill response are warranted.
kr more information, refer to Hazardous Materials Spill Prevention and
Response in Chapter 5.

Ecolog/ established the Oil Spill Advisory Committee in 19E6 as require<I by
Engrossed House Concurrent Resolution No. 19. The committee issued its
report to the legislature in December 1986, listing 29 specific recommenda-
tions. Itryo recommendations did not require funher action, Efforts were on-
going on two of the recommendations at the time the report was published:
legislation passe<l in f987 required that oonainment and recovery equipment
be available during bunkering and lightering, and direcied that investigation of
alternative methods of spill damage a$s€ssment be performed. The equipment
will be required for all bunkering and lightering operations after June 30,
1988. Thomas Leschine at the University of rthshington compleEd a prelimi-
nary draft report to the legislature of his study ofdamage ass€ssment methods
in October 1988. The remaining recommendations in the Oil Spill Advisory
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PROGRAM GOAL

STRATEGY

PROGRAM
ELEMENTS

SP-1. Oil Spill Policy
Implementation

Committee Report will be included in a workplan to be completed by Ecolo$/
by tbbruary 1, 1989.

Ecolog produced a Spill Managemetrt Policy Rmmme[dations repon in
January 1987, addressing some of the issues listed under Pohcy Implementa-
tion (SP-l), such as guidelines for the use ofvolulteers, and failing to address
others, such as equipment placement and critical resource area identification.

Ecologr has inoeased its inventory of spill response equipment, adding
equipped vans, radio systems, and a boat for the Northwest Regional Office.
Eoolory has plaoed on-scene coordinators in the Northv€st and Southwest
Regional Offices to deal with spi[s.

Eologr issued a draft C.ontingency Plan for Spills of Oil and Hazardous Sub-
stances for reniew in January 1988. Major portions of the plan were blank in
tho review copies. A second issue of the Contingency Plan was produced in
July 1988 which included previously missing appendices but still lacked the
Operational Spill Response sections.

Tb enhanoe spill preuention and response capability in Puget Sound and its
tributaries and to eosure that the spill response and prevention actions ofstate
agencies are coordinated among themselves and with federal, local, tribal, and
private effors.

Tte strategr for achieving this goal is to analyze issues and policies, and use
cooperative state and local contingelcy plantring to address prevention ofand
response to major spills of oil and hazardous materials.

Ecologr shall address the issues described below and implement t[e reoom-
mendations contained in the 1986 Oil Spill Advisory Crmmittee [lepon to the
Iegislature, the 1987 Ecolog Spill Management Policy R€commendations
report, and any further re@mmendations generated by oontinuing policy
analyses In instances where the responsibility for implemeDting a recommen-
dation properly rests with another entity, Ecolog shall speci$ the responsible
party and cotrtact them directly concerning a specific task When the respon-
sibility rests with rhe legislature, Eologr shall prepare <lraft legislation. Issue.s
of particular importanoe to be addressed include:

fulc $ Lual Gwenmcnts and Tfibes: Methods to maximize involvement of
local governments and tribes shall be dorcloped including rsing existing state
and local emergency rnanagement channels. Local governments and tribes
shall be requested to indicate what specific roles they could fulfill in spill
prevention and resPonse.

Role of Volunteos: Guidelines shall be dareloped. for the use of volunteeE in
spill response.
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SP-2. Contingency
Plan and Spill
Response

llidlife Ruau and Rehabiliution: Lrgal authorities and responsibilities shaU

be clarified. Ftnding coordination and participation, and preparedness shall
be addressed.

Equipment: Placement of and authority over public and private spill response
€quipment shall be analped with respect to maximizing the speed and effec-
tiveness of spill r€sponse,

Cleanup AuthoriE: Methods shall be examined to maximize Fmlog/ authority
to manage cleanup and damage assessment while recognizing the legitimate
role of other entities.

Tlaining. Careful attention sha[ be paid to raining which ensures that the
ontingency plan is implemented correctly. Ecologr shall cooperate with local
governments, federal agencies, and industry in staging *nnual spill response
drills. Post-dri[ debrieflng and evaluation shall result in contingency plan
modifi cations as needed.

Critical Resource Areasl An evaluation shall be made of whether information
on priorities for protection of critical resouroe areas in Puget Sound is avail-
able afld aocessible. The need for additional information and/or synthesis of
existing information will be e\aluated.

Cleanup funding. An examination of current cleanup funding shall be made
with recommendations for alleviating potential shortfa[s.

Datnage Assessmeru: An evaluation of the Iischine damage assessment report
shall be made. The availability of funding for damage assessment from spills
shall also be examined and recommendations made for alleviating potential
shortfalls. Draft legislation implementing the recommendation on damage as-

sessment shall be prepared,

thrget Dates: Ecologr shall mmplete a schedule of the work program to im-
plement the Oil Spill Advisory Committee recommendations by February 1,

1989. Atl Ecolog/'s tasks are to be completed by February 1, 1990. Quarterly
progress reports shall be submitted by Ecolory to the Authority by May 1,

August 1, and November 1, 1989. Spill response drills by Ecologr, federal agen-
ci€s, and industry shall occur at least annually, beginning prior to March 1989.

[status: The Oil Spill Advisory Committee Report to the legislature was com-
pleted in December 1985. Emlogy completed its Spill Management Policy
Recommendations repon in January 19ff/. The reports did not address several
issues in a comprehetrsive matrner, such as the role of local governments and
trib€s in spill response, the placement of spill response equipment, and means

to allet/iate potential shortfalls in cleanup funding. Follow-through on recom-
mendations produced by the advisory committee and by Ecology has been
timited.l

Ecolog shall complete major rwisions to the existing state Contingency Plan
for Spills of Oil and Hazardous Substances. The plan shall be consistent with
the policy and roles of local, state, and federal entities involved with spill
response. The plan shall be updated on an ongoing basis. The plan shall be
rwiewed by the Spill Prevention and Response Advircry Committeo (SP{).

r57



1989 Putet Sound water Quality Managcment Plan

SP-3. Spill Prevention

Ecolog shall provide for implementation of the revised contingency plan with
increased staff, including on-scele coordinaton and spill support and damage
assessment specialists.

Spill response drills by Frologr, fe<leral agencies, and industry shall occur at
least annually, beginning prior to March 1969. Ecolory shall perform post-
drill analysis and debriefing and modify the contingency plan accordingly on
an ongoing basis.

Tbrget Dates: Ecolory shall complete revisions to the qdsting state Contin-
gency Plan for Spills of Oil and Hazardous Subslances by Ju$ I, 1989. Ecol-
ory shall implement the rerdsed contingency plan in fiscal year 1989.

[status: The draft contingency plan was distributed for review in January
19E6. The plan contained numerous blank appendices and incomplete Opera-
tional Spill Response procedures. Ecolog has identified On-Scene Coor-
dinators in the Northwest and Southwest Regional Office,s. A second version
of the contingency plan was produced in July 1988. The Operational Spill
Response sections were still missing. Ecolog hired one additional staff per-
son in Novemb er 1987 ,l

The Authority, in mnsultation with inrerested and affected federal, state, and
local agencies, tribes and industry, and ofier private entities, shall assess the
adequacy of federal, state, and local spill prevention mcasur€s for oil and haz-
ardous materials. The investigation will mmine regulations, policies, and pro-
cedures that affect spill prevention, including state requirements for spill
prevention plans (P-9), building permits, land use regulations, and federal
preemption of certain functions. The investigation will also examine measures
implemented in other states and localitiqs in the United Stat€s in order to
determine the state of the art in spill prevention. The investigation will buiLl
upon the Ecologr report on storage tank spill preveDtion, being prepared pur-
suant to Section 4 of Engrossed Substitute Senate Bill 6741. This study wilt ad-
dress public and agency recommendatiotrs made during the ret/iew of the draft
1989 Puget Sound plan.

Based upon these analJrs€s, the Authority shall prepare a report coilaining
recommendations regarding legislation, regulations, policies, and procedures
that would decrease the likelihood of spills affecting Puget Sound. Implemen-
tation of oil spill measures in SP-l and SP-2 will continue simuttaneously. As
the oil spill policies and methodologies are already more developed., the report
will be divided into two sections: (1) oil spills and prevention, and (2) hazard-
ous materials spills and prevention. This will allow the forward momentum of
the oil spill program to continue.

In addition, Ecologr shall hire one full-time employee to perform on-site in-
spectiotrs, to enforce Spill Prevention Control and Countermeasure (SPCC)
Plan provisions, and to reviery NPDES permits for SPCC compliance. (See
Element P-9 of the Municipal and Industrial Discharges Program.)

Ecologl is enmuraged to use spill response staff for spill pro,ention when not
actually responding to spils. Prevention activities could include post€vent
analpis and prevention education during on-site and community visiS.

Thrget Dates: The Authority shall oomplete the spill prevention invqstigation
by January 1, 1990. Ecolory shall hire inspection and enforcement personnel
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SP-4. Spill Prcvention
and Response
Advisory Committee

MAJORPIJBLIC
ACTIONSFOR
REVIEW

ESTIMATED COST

for fscal years 190 and 1991. Prevention activitie.s by Ecology's spill response
staffshall be ongoing.

[Status: This is a new element]

A Spill Prwenrion and Response Advisory Committee shall be created under
the management of the Puget Sound Estuary Program (PSEP) agencies: Ecol-
ogt, EPA and the Authority. This oommittee shall rerriew and oomment on
contingcncy plan updates, re,zior and comment on Emlogr's quarterly
pro$ess repons, and assist in the investigation of spill prevention issuas (SP-

3) to be produc€d by the Authority. The committee shall include repre-
senurtives from industry, Ecolo$t, citizen group,s, the V&shington Public Ports
Association, the academic community, PSWQd the U.S. Coast Guard, EPA
the Corps of Engineers, NOAA and other appropriate enrifies.

'Ibrget Date: The committee is to be convened by March 1, 1989.

[Status: This is a nem,element.]

1. Implementation schedule by Ecologr (SP-l).

L C-ontingency plan revhions by Ecolog (SP-2)

The following table provides costs associated with policy implemenBtion, con-
tingency plan revision and printing, increased staffing necessary to implement
the plan, and the study of pr€vention measures. The spill program is es-

timated to cost $439,000 itr fiscal year 1990 and about $57E,000 for fiscal year
1991. The program will cmt $573,000 in subsequent yeaN. Some private sec-
tor oo6ts may result from future changes to the aontingency plan. lmprwe-
ments in spill r€sponse coordination may actually reduce ultimate cleanup
oosts to the spiller, Additional co6ts that may be incurred by state and local
governments and the private sector based upon spill prevention recommenda-
tions cannot be estimated at this time.
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ESTIMATED PIAN COSTS: SPILL PREYENTION AND RESPONSE
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ACTTONPIAI{

I-ABORATORY SUPPORT

PROBLEM
DEF'INITION

PROGRAM STATUS

Many of the programs in this plan depend on the accuracy and timeliness of
laboratory anal)6es. These include the programs for nonpoint source pollu-
tion, shellfish protection, municipal and industrial discharges, contaminated
sediments and dredging, stormwater and combined sewer overflows, monitor-
ing research, and household hazardous waste. Labs provide information on
presenc€, @ncentrations, and effects of contaminants in Puget Soun<!. Lab in-
formation will be needed to design programs to remedy the effects of con-
taminants and prevent or limit future contamination.

lvlany lab analpes are conducted pursuant to federal, statg or local laws
designed to prwent degradation of water quality atrd threats to human health.
fur example, rhe Clean \lhter Act requires routine monitoring of municipal
and industrial wastewater discharges. Ecologr and EPA rely on the results to
assess complialc€ with the law and specific permit requirements, and to deter-
mine whether enforcement action is nec€ssary. The Department of Social and
Health Services relies on results of water quality and shellfish tissue anallnes
rc determine whether fecal coliform bacteria levels are within specific levels
designed to protect human health. Lab analyses are also conducted for
routine ambient monitoring to establish trends and for investigations designed
to answer specific questions.

Eoologr's laboratory program has insufficient staff and financial resources to
adequately service the analytical needs of the programs it supports. This lack
ofsutEcient analyticat capability results in delays in supplying the program of-
fice.s with data critical to responsible enforcement an<l planning decisions.

Standardized protoools (procedures) for the mllection and analpis of environ-
mental samples within Puget Sound exist, but their use is not uniform. The
Puget Sound Estuary Program protocols were d€veloped under oontract to
EPA to standardize sample collection and anallsi$ within the Sound, aUowing
for comparability of data and determination of long-term environmental
trends. Nonetheless, other protoools continue to be used, resulting in dara
that are not comparable.

Standardized, clearlydefined quality assurance and quality control procedures
are lacking for many t)?es of analpes. When they exist, there is no method lo
determine the exlent to which they are followed. Thus, lab results may come
into question, and their usefulness can be impaired.

The Washington State Lrgislature passed a law in 19E7 RCW 43.21A"230 rhat
authodzes Emlogy to establish a laboratory certification program (L-1). The
law exempted from certification those labs owned by dischargers that operate
solely for their ovm use and that participate in a quality assurance program atl-
ministered by the U.S. Environmental Protection Agency.

Ecolog completed the plan for the laboratory c€rtitication program by August
1, 1988, and expeos to begin lab certification by the designated target date of
April 1, 1989.

Ecologr dirt not complete the fiIst laboratory plan (L-2) by rhe Argust 1, 1988,
target date. The target date is now November 1, 1988. Concurrently with
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PROGRAM GOAL

PROGRAM
STRATEGY

PROGRAM
ELEMENTS

L-1. Laboratory
Certilication Program

devetoping the plan, Emlogr has been implementing changes to improve ser-
vices and data quality.

Ecolog/ established a Quality Assurance Section in March 1988, in
Manchester, separate from the Manchester Laboratory facility. The section is
staffed by trvo FTEs an<l will be responsible for the tasks outlined in element
L-4.

Ttr assure the quality and timeliness of physical, chemical, and biological
laboratory tests neoessary to support the protection and enhancement of the
waten ofPuget Sound,

The strateg/ for achiwing this goal is: (1) to establish a laboratory certilica-
tion program administered by Ecolo$/ that will review the capability of en-
vironmental laboratories to generate data of known quality; (2) to assure that
adequate laboratory support exists for agency and other sampling programsl
and (3) to develop protocols to standardize data oollection, analysis, storage,
and transfer within Puget Sound.

PSWQA sha[ submit proposed legislation to the 1987 legislature authorizing
Ecolo$/ to conaluct a laboratory certificatior program and to charge fees to
laboratories seeking certification.

[Status: The required legislation was submitted and passed in 198'/.]

Ecologr shall prepare a plan for a laboratory certification program. Under the
program, Ecolory shall certi$ all labs performing environmental analyses for
substances and chemical groups and media in a phased manner with fint
priority given to certifications that support water quality programs. During
the design and implementation of the certification program Ecologr shall
work with federal, state, and local agencies aod consult with individuals from
the scientific @mmunity, private [abs, environmental groups, and industry.
Laboratories owned and operated by individual industrial and/or municipal
dischargers shall be certified unlass exempted by the enabling legislation.
Agency-operated laboratories shall also apply for certiflcation under the same

rules that apply to prirrate laboratories. The certification program shall be
coordinated to the maximum extetrt possible urith existing laboratory certifica-
tion programs. Ecologr shall negotiat€ agreements with other state oertifica-
rion programs meetitrg the standards of the Whshington program to allow for
reciprocity.

As a part of the certification program Ecolory shall adopt rules requiring all
certified laboratori€s to use apprwed Eeld and laboratory protocols and to
comply vrith specified quality assurance/quality control procedures. Ecologr
shall assure that all certified labs have the capability to use adopted Puget
Sound protocols (L-3). Ecolog shall implement the protocols in the Ecologr
laboratory at Manchester prior to implementation of the certification program.
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L.2. L,aboratory
Capacity

L.3. Puget Sound
Pmtocols

Lab users shall not be required to use certified labs until the certification
program is operational and an adequate number of certified labs are available
to perform needed analyses. (See also element P-16.)

Tbrget Dates: PSWQAsubmits legislation to the 1987 legislature. Ecolory
completes draft certification program plan by August 1, 1988. Certification of
labs begins by April 1, 1989.

[Status: Ecolog hired two staffto develop the certification program and com-
pleted the certification program plan on schedule. Ecologr created a Quality
Assurance Section to administer the certilication program and conduct other
quality assurance activities. Ecolog has indicated that certification of lab6

will begin by the indicated target date.I

Ecologl shall prepare a laboratory plan lhat addresses Ecologr and other agen-
cy short- and long-term needs, capacity, and data management, and make
recommendations regarding means to rectiry shortfalls in the ability of the labs
to support agency programs. The plan shall: specify acceptable holding times
for analyses; assess available means to assure that all samples are analyzed
within those times while meeting the highest possible quality standards; in-
clude sample tracking and data management s)6tems; include a mnsideration
ofthe ne€d for additional sraff, including night shifts, to fully utilize existing
agency lab equipment and facilities; fully o<plore the use oflab capacity pos-
sessed by other agencies and the use of contract labs before recommending es-
tablishment of new lab facilities.

Ecolog shall biennially submit to the Authority and the legislature an up-
dated laboratory plan that includes (t) a revised estimate of the number and
types of anal16es needed to support Ecolog/ programs; (2) a review of the ser-
vice provided by Ecologl laboratories including holding and sample turn-
around times, data quatity, data management, and staff communication during
the preceding two yean; and (3) an updated analysis of the additional
laboratory capacity needed to carry out these anabses within the target turn-
around times which Ecologr shall speciS.

In preparing the laboratory plan" Eoologr shall consult with other state agen-
cies, including DSHS, Agriculture, and l,abor and Industries, and inoorporate
their laboratory needs and capabilities related to the Puget Sound plan in the
reports.

Thrget Dates: Ecologr submis the laboratory plan to the Authority by Novem-
ber 1, 1988, and biennial updates every two years thereafter.

[status: Ecolory did not complete the laboratory plan by the original target
date of August L, L988, and a revised target date of November 1, 19EE, was

agreed upon, Frologr has implemented a sample allocation system to improve
turnaround times, and increased the number of samples sent to contract labs.l

The Authority, in mnsultation with EPA and Ecologr, shall develop and imple-
metrt a proces$ for rq/iew and adoption of Puget Sound Btuary Program
protocols. The process shall provide for development of new protocols, for
review and rerrision of exisring protocols, and for formal adoprion of the
protocols.
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L.4. Ecologr Quality
Assurance/QualiB
Control

The development and review of the protocols shall involve technical experts in
fields relevant to the individual protocols. The technical experts shall prepare
recommendations which shall undergo extensive peer review. Consideration
shall be given to invoMng experts Aom federal, state, and local agencies,
tribes, the privat€ sector, the academic community, and the public, The
Authority shall recommend the protocols to the Puger Sound Estuary Program
Management Committee for adoption.

New protocols shall be developed as needed and all existing protocols shall be
rwiewed biennially. The need for additional protocols shall be reevaluated in
the 1991 plan.

Thrget Dates: Authority staff makes its initial recommendation to the Manage-
ment Committee for adoption of protocols by Decsmber 1, 1989. The
Management Committee adopts protocols by January 31, 190. Alrthority
staff completes design of the development, rerriew, and adoption process by
March 3L, 1990.

[Status: This new element is propos€d to begin in July 1989.]

Ecologr shall prepare a plan that addresse$ quality assurance afld quality con-
trol (QA/QC) issues as thq, pertain to sampling and anal)6is in support of
Ecolosl programs and projects. The plan shall result in a program which com-
plements the laboratory certification program by requiring that quality as-

surance be incorporated into all Ecolog <lata development activities, and that
data collection, analysis, storage, and transfer be standardized within Puget
Sound.

The QA,/QC program shall include the following:

Establishment ofguidelines for preparing quality assuranoe program plans
(QAPP) and individual quality assurance project plans (IQAPP)
developed under the QAPPs as required by the state/EPA agreement.
The guidelines shall include establishment of specilic objectives and
development of sampling plans commensurate with objectiv€s for major
survqis,

Audits of data quality Oa$ed on selected IQAPPs), including checks that
sampling and analytical procedures have been correctly performed, and
revie$6 of data to veriry that they meet user requirements including data
quality obj ective.s.

*

:t

* A training plan for Ecolory staff, incluling uaining needed to determine
the appropriate number and gpe ofsamples and analyces for areas ofin-
vestigation commonly encountered. Tiaining needs will build upon infor-
mation gained during the planning process and during implementation
and oversight of the resulting program.

QA'/QC assistance to the Ecolo$/ staff, including guidelines for use by
regional offioe and Industrial Section staff in re\riqring discharge monitor-
ing report (Dt"{R) data, guidelines for use by regional and Environmental
Investigations staff in their eryaluation of environmental laboratories, and
technical guidance to Ecologr staff conceming QA.,/QC in general.

Other appropriate measur€s resulting from issues identified during the
planning process.

*

:1.
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REQUIRED

ESTII\,IATED COST

Thrget Dates: Ecologr submits QA/QC plan to the Authority by April 1, 1989.

Ecologr oompletes QAPh for programs requiring analytical services by
August l, 1989. Ecolog prepares IQAPPs as n€eded and performs audits of
data qualityfor the purposeof identiSing aAy'acdeftciencies arul comective
measures, and provides annual reports to the Authority beginning July l, 1990

[Status: Ecologt has created a Quality Assurance Section and located the sec-
tion in Manchester separate from the laboratory. The location is intended to
assure independence but facilitate oordination and interaction.l

1. Ecolog/s laboratory c€rtification program (L-1).

L Ecolog/s laboratory plan (L2)

3. Emlog/sQdQcplan@ ).

Legislation aurhorizing Ecologr to conduct the laboratory certification
program and to administer certification fe€s (L-1).

[Status: The required legislationwas approved in 19&7.]

This program is estimated to cost approximately $t50,000 a year in fiscal year

190, $825,000 in fiscal year 1991, and $775,fi)0 per year for fiscal yean 1992

through 194.

Costs presented for element L-1 of this program are for the water quality com-
ponent of the ertification program and do not include costs for other areas
(such as hazardous waste) for whic.h Eoologr may orentually ceftify
laboratori€s. Costs for laboratory analyses needed by other programs in the
Puget Sound ptan are found in the cDst estiftrtes for the programs. Certifica-
tion fees are expected to fund a large portion of the certification element.

The laboratory cenification program may entail private sector cost6 bq/ond
the certificarion fees to those NPDES permit holders not panicipeting in an
EPA-approved quality assurance program, to private laboratories, and to
olhers who utilize private laboratories. These costs will vary depending upon
several factors, including the current quality of the equipment and staff of the
lab applying for certification and the prctocols calle<l for in the certification
program Ecologr designs. Given that these factors will not be defined until
the certification program is designed, it is not possible to estimate the actual
costs to the Private sector.

Berause the certification program will require quality assurance/quality con-
trol proto€ols and other measures designed to ensure accurate results, addi-
tional sampl€s will be required. It is likely, howwer, that forer repeat analyses

will tre€d to be conducted. This oould result in reduccd laboratory oosts to
NPDES permittees and others who use prit ate laboratori€s.

If the laboratory plan (L-2) recomrnends new lab ftcilities for agencies, con-
siderable additional costs aould be incuned. The magnitude of tho6e @sts
would depend on the location and size of the nes, lab. Any such oosls would
only be incurred after approval by the legislature.
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Responsibilities for quality assurance and quality control within the Depart-
ment of Ecolosr have beon transferred from element L-2 to element L-4. Ap-
propriate financial resourc€s have also been transferred.

A goal of elements L-3 and L-4 is to achieve greater efficiencies in Ecologr
and other programs and activities, These effrciencies should result in cost
savings in the long term.

ESTIMATED PLAN COSTS: LAEORATORY SUPPORT

COSTS BY ELEMENT

L-l LoboroloryCerti{icotionProgrom

L-2 Loborotory Copocity

L-3 Puger Sound Prstocols

L-4 Ecology QA,/QC Progrom
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HOUSEHOLD HAZARDOUS WASTE

PROBLEM
DEFINITION

Environmental
Problems

Institutional Prcblems

Household hazardous wastes come from a variety of toxic products used in the
home: paints, paint thinners, lawr and garden pesticides, fertilizeN, cleansers,
degreasers, medicines, cosmetics, transistors, dyes, and automotive products
such as antifreeze, batteries, and oil. The use and disposal of many of these
products are a chronic source of pollution to Puget Sound both in urban and
rural areas.

Tbxicants from household products enter the Sound as components ofboth
point and nonpoint source pollution. Many of them are emptied down drains
or flushed down toilets and enter municipal sewage treatment plants, Metro
estimates that residential areas contribute 7 to 11 percent ofthe metals,31 to
36 perc€nt of the volatile organics, and 55 to 64 percent of the extractable or-
ganics to Metro sewage treatment ptants. The percentage contribution of
household toxicants to smaller treatment plants may be much larger. While
secondary treatment degrades or dilutes some of these toxicants, others settle
in the sludge, evaporate into the air, or continue in suspension or solution
through the discharge pipe. Those in sludge or in the air can then enter Puget
Sound through rains and runoff.

Many household wastes are disposed ofat landfills. Tbxicants can then be
transported to the Sound when the landfill leachate is taten to municipal treat-
ment plants or when the leachate in unoontained landfills contaminates sur-
face runoff and groundwater. Many wastes are dumped in storm drains,
ditches, or backyards, where they conrribute to nonpoint pollution by entering
streams, rivers, and groundwater in both rural and urban areas. Fish kills in
small streams can occur when concentrated amoutrts of oil, antifreeze, ferti-
lizers, or pesticides are dumped by householders. Finally, household wastes
are sometimes incinerated. They can then contaminate runoff through rainfall
or through the ash being spread in yards, backyard pits, or even landfills.

Until recently, household hazardous s,astes were not regulated- While specilic
toxicants found in household products were prohibited from disposal at solid
waste landfills, household quantities" of these toxicants were aaoepted.
Howerrer, in 1985 household hazardous wastes were included in the state Haz-
ardous Vhste Management Act under the definition of nmoderate risk waste."
This puts them into the same category of wastes as those generated by small
commercial and industrial operations which use very similar products.

While these household substances are now technically regulated, there are
very few legal, conventional, proper, or practical disposal mechanisms avail-
able to the householder or to srnall businesses. Se'reral counties and a few
cities have collection sites for some household chemicals, and some q)unties
and cities hold collection dap when citizens may bilng household wastes for
appropriate disposal. Only Whatcom C.ounty and Thurston County have an
ongoing collection system for aU household chemicals, but these, too, are sys-

tems only for those willing to deliver their wastes to the site, and they ar€ not
well utilized. These oollection days and sit€s are resource-intensive, have their
own safety and health issues, and rely on the participation of citizens who have
been informed They depend on local government funding or prinate s€ctor
underwriting of costs, and potentially expose local governments to long-term
liability for the wastes. With the exception of these sporadic collection events,
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the dumpster, garbage can, ditch, storm drain, and backyard incinerator
remain as the only disposal mechanisms for most citizens around the Sound.

RCW 70.105.220 address€s this issue by mandating rhat local governments un-
dertake a planning process to identi$ local moderate risk disposal options and
to implement a disposal program by Decemb€r 31, 191. The implementation
of this RCW is dependent on funding which was not initially appropriated.
There is now $2.3 million ftom the l,ocal'Ibxics Control Account which is
available to local gwernrnents for local moderate risk waste plans.

The legislature specitically asked that PSWQA address the issue of household
hazardous waste education in the Puget Sound \rhter Quality Management
Plan. With the exoeption of providing education on less-toxic household alter-
natives, educational efforts on hous€hold hazardous wastes are frustrating and
futile until household ha"ardous waste disposal options are available for all
citizens. This wiU happen only when the local hazardous waste planning
process is oompleted and disposal programs are implemented.

This program provided for management of household hazardous waste
through a phased implementation of local hazardous waste plans (RCW
70.1O5.2?l) and for education on less-toxic alternatives for household
products. Under this program, King, Kitsap, Pierce, and Island counties
received grans to act :rs pilot programs to complete their local hazardous
waste management planning process by June 1989, In addition, Whatcom,
Skagit, Snohomish, Clallam, and Jefferson coutrties have pending applications
to undertake their planning process with funding from the l,ocal Tbxics C-on-

trol Account. The Authority and Ecolog provided information on less-toxic
alternatives for household products through the Authority's nemsletter,
Soundwaves.

Household hazardous waste collection da)6 were held successfully throughout
the region in 1987 and 1!88. Several hundred people had to be turned down
at a collection day held for Bellewe, Seattlg and Kent beEause response was

much greater than anticipated.

Several other collection dayB are scheduled for 1988, including some con-
ducted under the Public lnvolvement and Education Rrnd (PIE-Fund).

Tb improve management of household hazardous wast€ through the provision
of appropriate disposal options and associated education of the public

The stratery for achieving this goal is to ensure a phased approach to full im-
plementation of recent amendments to the HazardoB \Ihste Management Act.
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PROGRAM
ELEMENTS

HHW-I. Phased
Funding of Incal
Hazardous Waste
ManagementPlans

EEW-2. Information
and Fducation on
Less-Tbxic
Alternatives for
Household Products

MAJORPI]BLIC
ACTIONS FOR
REVIEW

LEGISI,AIION
REQIJIREX)

PSWQA shall recommend to the legislature that adequate funds be ap-
propriated to: (1) implement the preparation of local hazardous waste
management programs (RCW 70.f05.220-235) as currently scheduled by Ecol-
ogr, including public involvement in and education on the management of
household hazardous waste; (2) accelerate the preparation of plans in a few
Puget Sound counties for the purpose of early implementation; and (3) carry
out those duties of the hazardous substance information office (RCW
70.102.020(4)) rhat are related to these activiries.

Thrget Dates: Planning activities per current Ecologl schedule for 1987-89
with plans completed by Dec€mber 31, 1990. Accelerated pilot plans com-
pleted by June 30, 1989.

[Status: Five Puget Sound counties are awaiting funding under the Local
Tbxics Control Account which was created in October 1987. Regulations
governing grants from this account were proposed in April 1988. Ecolog has
propos€d ro make $2.3 million available through June 30, 1989. Plan prepara-
tion was accelerated in four oounties to me€t June 30, 1989, target date. The
hazardous substance information offlce has had limited involvement with this
program because it was not funded to work with the program.l

Ecologr and PSWQA shall work with local governments to make information
available on less-toxic alternatives to household toxicans. Ecologr shall con-
tinue its suppon and monitoring of ongoing efforts to collec{ and develop in-
formation on alternative products or practices for toxic household producs.
The Authority shall distribute this information in its newsletter or by other ap-
propriate means.

thrget Date: Arthority begins information distribution by March 3Q 1987.

[Status: Ongoing. Ecologr and the Authority have worked together to pub-
lish a series of articles on less-toxic alternatives in the Authority newsletter,
Soundwaves. Howwer, Ecolog/ has not had staff to research l€ss-toxic alterna-
tives.l

None

None

This program would cost approximately $231,000 during fiscal year 1990,

$171,(X)0 during fiscal year 191, increasing to approximately $310,0fi) during
fiscal year 1992. Program costs include oversight and education staff for Ecol-
ogy and local governments during both the creation and implementation of
local hazardous waste management plans, and funds for education on less-

toxic alternatives.

ESTIMATED COST
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LEGAL AND PERSONNEL SUPPORT

PROBLEM
DETINTIION

Legal Support for
State Agencies

Local Government
Enforcement

Personnel Support

The Office of the Attorney General provides legal advice and representation
to all state agencies, including those which have enforcement responsibilities
Some state agencies, such as Ecolog and Fisheries, have their own enforce-
ment units that work with attornejE ftom the Attorney General's office. The
Attorn€y General's oftice also provides advice on agency rulemaking, permit
writing, and other tasks related to implementation of state laws and regula-
tions.

A lack of sufficient attorngn to provide advice at various stages of agency ac-

tivity hinders effective enforcement. Lrgal advice during the early stages of
agency activiry (such as permit writing) can dramatically reducc the need for
lengthy and expensive litigation. The Puget Sound plan has increased the need
for attorngD as existing programs are more vigorously enforced and as neq,
programs are implemented.

One of the themes which emerged from the anal,6es conducted for the plan is
that many existing laws and programs desigted to protect the water quality
and resources of Puget Sound are not being fully enforced. This is true not
only of state and federal laws, but also of city and county ordinances regulating
land use and development, such as shoreline master programs, zoning ordi
nances, and local health codes governing on-site septic s)6tems. Due to inade-
quate re$ources or law enforcement priorities, enforcement of these lau6 has
not received adequate emphasis from prosecuting attorngls and others.

State agencies hire new employees tfuough the state Department of Personnel
and must follow the procedures and job classifications established by the
Department of Personnel. If appropriate job classifications do not odst, state
agencies can work with the Department of Personnel to create new job clas-
sifications, but this takes time and requires advance planning. Salaries of
many stare job classilications currently lag behind salaries for similar positions
in the private seclor. These factors can lead to dela)6 in hiring and difficulties
in acquiring qualified staff.

Lack of sufficient staffing has been identified as a major weakness in the
abiuty of several state agencies to cltrry out their existing responsibilities. The
Puget Sound plan increases the rasponsibilities of several state agencies and re-
quires them to hire new staff to carry out thesc new responsibilities.

This program reflects the Authority's ooncern that agencies responsible for im-
plementing the plan need higHy qualified staffand an adequate level oflegal
support. It calls on the Attorney General and Department of Personnel to
provide adequate resour@s for plan implementation by providing support to
state agencies responsible for implementing the plan. The October 1,1987,
repon submitted by the Attorney General analyzing the legal support n€€ds of
state agencies called for additional legal suppon for Eoolory, DSHS, and

PROGRAM STATUS
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PROGRAM
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LP-1. Attorney
General Support

DNR. The Attorney General has recently authoriz€d the Eoolory Division of
the Attorney General's offrce to have 14 attornqE, up ftom 10 in December
1986. Additional legal suppon may be warranted due to the passage of the per-
mit fee legislation (see element P-4) in 1947.

Under Department of Personnel Assistance (LP-3), the Department of Person-
nel assisted the Department of Ecolog in filling nen, positions as lvgll as

developing new examinations. Other suppon in hiring was supplied to DSHS,
DNR, and other agencies involved in plan implementation.

The local enforcement component (LP-4) refleEts the Authorit/s belief that
much can be done to improve protection of wetlands and to prevent nonpoint
sourc€ pollution if local governments are vigorous in exercising existing legal
authority. Tb assist in this regard, the plan calls for matching grants to local
governments for enhanced enforcement efforts. The funds for the grant
program will be derived from the Centennial Clean \\hter F\nd. The per-
manent rule for fund disbursement was adopted in June 1988. It is unclear
hor*, much of the fund will be available for this purpose.

The plan envisioned that the Attorney General support and the enhanced
local enforcement programs be continued beyond the 1988-89 biennium. Sup-
port from fte Department of Penonnel will continue to be provided as needed.

fb ensure that state agencies implementing fhe plan have adequate support by
legal counsel and by the state personnel sptem and that local agencies have
adequate staff for enforcement of local programs.

The strategr for achieving this goal is (1) to provide resources to the Attorney
General and the Department of Personnel to allow them to continue their sup-
port to state agencies carrying out the Puget Sound plan; and (2) to make
funds available to local governments for etrhanoed enforcement.

The Attorney General shall make wery effort to support the Puget Sound
plan by providing enough attorng/s to assist in agency rulemaking, permit writ-
ing, and enforcemenr. L€ga[ €xpertise should be provided at all stages of
environmental protection activities.

The Attorney General shall provide the Authority with e,$timates of the leg3l
staff support needed by agencies responsible for implementing the plan and
shall propose a program for supplying that legal support. In preparing rhe
repon the Attorney General's office shall consult with affecled agencies to ob-
tain their estimates of support needed. During the interim the Attorney
General's office shall plan for three attorns in its penonnel allocation in ad-
dition to attorney support needs reflected in agency budget requ€sts for fiscal
years 198&1989.

Thrget Date: Ongoing.
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LP-2. Department of
Personnel Support

LP-3. Department of
Personnel Assistance

LP-4. Enhancedlocal
Enforcrcment

[Status: The Attorney General's report was received and circulated to agencies

for their review and comments, The report called for additional support for
the EcoloS/, DSHS, and DNR divisions of the Attorney General. AII agencies

mncurred with the report and only Ecologl added a caveat. Emlogr was un-
sure at the time whether additional legal support was required due to the pas-
sage of the p€rmir fee tegislation last year. The Attorney General's office and
Emlogr are meeting during the next few months to determine the actual need.l

Each state agency responsible for implementing the Puget Sound Plan shall
prepare a report to the Authority and Department of Personnel concerning
whether existing job dascriptions, qualifications, salary levels, and hiring proce-
dures are adequate to support their activitie.s. Tlle Authority shall host a meet-
ing of agencies to discuss the results. Based on the reports, the Depanment of
Personnelt response, and resulting discussions, the Authority may amend the
plan and make specific recommendations to agencies or the legislature to im-
prove personnel support for the plan.

Thrget Date: State agencies report to the Authority and the Department of
Personnel by November I, L987.

[Status: Minimal response was received from the agencies regarding this task
Only one agency, the state Department of Agriculture, submitted a report.
Not a high priority-will be reconsidered in 1991 plan.l

In order to fill positions authorized for fiscal years 198E and 1989, state agen-
cies responsible for implementing the plan need immediate support from the
Department of Personnel. The Department of Personnel shall provide such as-
sistance to the maximum extent possible and shall immediately designate one
staff member to coordinate this effort. TIe Department of Personnel shall
also hire one part-time staff member for fscal year 1988 to assist with rhis ef-
fort.

[Status: The Depanment of Personnel did not receive funding during the cur-
rent biennium for this task and utilized existing resouroes. This task is ongo-
ingJ

l.ocal gwernments are encouraged to strengthen enforcament of laws which
prote4t the water quality and habitat functions of vyetlands and which control
specific sources of nonpoint pollution. The state will provide matching funds
to counties, cities, or local health agencies to augment investigations and
prosecutionri under those laws,

The enhanced enforcement of wetland protection laws may encompass
shoreline master programs, zoning ordinances, or other land development or
construction codes which protect wefland water quality or habitat functions.
Nonpoint enforcement efforts eligible for srate grants include on-site septic
systems, pumpout facilities at marinas, farm practices, or other sources which
are identified as a result of the local nonpoint planning process. [,ocal govern-
ments or health agencies are encouraged to use existing legal authority (includ-
ing general police power, state health authority, or other legal tools) to adopt
such ordinanccs or regulations as may be necessary to address nonpoint sour-
ces of pollution.
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MA,.IORPUBLIC
ACTIONSFOR
REVIE"W

LEGISI,ATION
REQUIRED

ESTIMATED COST

Rrnds will be made available for investigation and procecution of violations.
Preference for grant awar<ls shall be given to applicants whose enhanced enfor-
cement program includes an educational component that publicizes enforce-
ment actions. Efficient and innovative approaches to enforcement such as

civil penalties, dedicated fines, and community service shall be encouraged.

thrget Date: Program established August 1988.

[Status: The funding for this element is proposed to come from the Centen-
nial Clean Water Fund. The element had been delayed until the permanent
rule for fund disbursements is adopted. The rule was adopted in June 1988. It
is unclear at this time whether adequate funds will be available from the fund
for this element.]

None

None

Full funding for this program would cost approximately $750,(m per year. Of
rhis, $660,000 per year would be for enhanced local enforcement (LP-04) to be
funded by state rnatching grans to local governments.

Only $&42,000 is being requested for this program for the 1990-1991 bien-
nium. Of this, $667,000 is requested for local government eflhanc€ment (LP-
4).

No private sector costs have been identified for this program.
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ESTIMATED PIAN COSTS: LEGAL AND PERSONNEL SUPPORT

COSTS Ef ELEIVIENT FY 88 FY 89 FY 90 FY 9T FY 92 FY 93 7t 91

TP

t P-'l

LP.2

tP.3

t-P.4

ldminitndbn
ltiorn.y G.n.rol Sopporl

O.porlment of P.rronnel Support

D.porlmdlt of P.rEnnol A..itloncc

Enhoncod tocol Enforcrmant . .

...0
11,159

$,$a
...0

186,922

8,556

0

l,l 4l

o

6A7,03

8,556

79,eto
o

0

333,333

8,556

79,31O

o

o

333,333

0

79,3 t0
o

o
666,667

79,3

666,667

0
'lo

o

0

o

79,31O

o

o

666,667f

LP-l Ecology Atto."", 6.t-rol coch covacd by indirxt chorg€ includcd in coeie of oth< Ecology.toff

COSTS 8Y AGENCY FY 8A FY 89 FY 90 FY 9I

TOTAT

B.m.nl Not t

Crnlcnniol Cl.on Wd r Fund

Stqlc Gcncrol Fund

l-ocol Sourccc

$?76,119 s697,120 6,121,200 5,121,200 5715,977 $715,977 E715,977

F( 92 FY 93 Fl 94

Ecology

DSHS

PSWQA

Firhorior

WiHlif.

l.,loturpl Rrourerr

Attomcy C'cnaol

locol Gonommcnt

TOTAT

COSTS BY FUNDING SOURCE

195,957

13,702

.1,t,{l
8,,t34

r 1,434

11,2V2

3I,549

...o

20,7*
o

9,697

0

0

0

0

&,65

0

,r0.333

8,s56

2,510

2,135

3r3O2

0

333,33!'

0
,r0,333

8,555

2,510

2,135

3!,302

0

333,333

40,333

2,5AO

2, t35

31,302

o

6r,6,67

0

40,333

2,540

2,135

31,302

.o
66,6,67

0

,10,333

?,510

?,t35

34,302

o

666,667

0

s276,119 5697,t20 S421,200 5121,2@ $715,977 5715,977 $715,977

196,922

89,627

...0

520,754

9,697

165,665

250,000

a7,w
8i1,333

250,000

s7, 6

83,333

500,000

79,31O

166,67

500,000

79,3',t O

166,&7

500,m0

79,31 0

'16,667

TOTA 8276,419 t697,12O $,{21,200 $121,2OO t715,977 $715,977 $715,977
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ESTIMATED COSTS AT.{D POTENTIAL FINAI\CING

PLAN COSTS

Federal Agencies

The plan imposes costs on federal and state agencies, local governments, the
private sector, and individuals. Potential rwenue souroes to meet public sec-

tor costs include the state general fund, the Centennial Clean Wbter Fund
(cigarette tax), the state superfund (Tbxics Control Acounts), a variety of fees,
and the National Estuary Program- Financing decisions by the U.S. Congress,
the governor, the legislature, the Authority, and local jurisdictions will affect
the implementation of the plan.

Revenue constraints have affected plan implementation in the FY 198&89
biennium. After action by the 198i'/ legislature on the plan's budget, the
Authority delayed and scaled back activities in many of the plan's programs to
reflect a funding shortfall. In an effort to propose a realistic budget for the FY
1990-91 biennium, the Authority cut back this plan to about two-thirds of the
funding needed for full implementation. Thiswas again accomplished by
delaying and scaling back activities in nearly eryery program. C[hble A com-
pares fun<ling in the current biennium with cost estimates for the draft 1989
and final scaled-alown plan.) Recognizing that stable, long-term funding is cru-
cial for success in protecting the Sound, a nes, element, C-1, Study oflong-
lbrm Funding Options, has been included in this section. The study will
identiry new and €xisting potential sources of funding to suppofl rhe long-tenn
implementation of the Puget Sound plan.

Public agency costs for implementing the draft 1989 plan have been estimated
thbles B and C summarize the federal, state, and local costs ofeach program
for each year through fiscal year 1994 (through June 1994 for state and local,
September 1994 for federal). Programs in the plan ontinue past 1994, but
costs have not been estimated past that date. Estimated public sector costs
from fiscal year 1989 through fiscal year 1994 average about $31 nillion per
year. Annual costs rise ftom $16 million in fiscal year 1988 to $,,l() million in
fiscal year 194. Possible public capital costs resulting directly from plan im-
plementation are discussed within each program. thbles summarizing the es-
timated costs of each program by element, by year, and by public agency are
included with each program description.

These estimated aosts represent the best judgment of the Authority in assess-
ing the public agency work involved in plan implementation. The Authority
has consulted extensively with federal, state, and local agencies to develop
these estimates. Several agencies provided specific estimates of their program
co6ts for both the fult plan amoun$ listed in the Draft 1989 Puget Sound
\lhter Quality Management Plan and for the final scaleddonn plan.

The Authority believes that the Puget Sound effort should be more significant-
ly assisted by federal appropriations. The U.S. Environmental Prorection
Agency has mitrimal r€sources to perform its role under the plan. Further, the
Authority expects a decline in federal €stuary program funds due to the desig-
nation of several new programs in other areas of the country. These additional
designations mean that the limited estuary program funding will have to be
divided over a growing number of estuary prograrns. The \)thshington State
Congressional delegarion is seeking a line item for increased funding for the
Puget Sound Estuary Program.
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TABLE A EFFECTS OF SCATING DOWN THE 1989 PI.AN

PROGRAAAS

i\r{onitoring
Raaaor,ch
Educorion ond Publc lnvolvcm.rf
Noopoir, Sourcc Pollrrion . . ,

Shellfrsh Protcclicn
Municipol & lndurtiol Elischorg.3
Contqminotld S.dimants
StormwotsrondCSOs, . . . .

Wethn& Probction
Spill Pruvcntion
Loboroto.y Support
ttourchold Hozodoor Wosle
Lcgol ond Pcronncl Support
Co6t6 & Finqncing
ln;titutionol Anolyrir
luthority Activiticr

Orqlt 1989 Plon

FY9O - FY9I
Finol I 989 Phn

FY 90 FY 9]

915,712 16,.115,926
.103,7,15
.w2,313

1,931,614
.111,0L

1,023,269
.1@,717
.216,127
.52O,5.10
. 81,908
.153,769
....0
.275,119
....0
._..0

1,027,161

FY 88

FY 88

619,111
75,511

997 3AO
6,882,135
1,171,179
1,199,7tl9
1,220,061

558,522
570,636
75,W2

311,O73
3?,OOO

697,'t20
o

14,029
't,t 10,341

FY 89

FY 89

2,55t,841
898,407

1 ,771,O2e
7,O17,901
2,294,44
3,06r,318
r,388,856
1,358,0/t9
2,886,1 l2

438,998
a$,617
231,290
1?1,2O0
I t5,916

1o,764
1,,130,998

61%
39*
5096
6496
96%
7t%
5995

28%2
67%

't039.

l0l %
'I O0*

56%
I00ft
10096

85%

Xof
Droft
Plonl

96of
Droft
Plonl

3,
2,
3,

10,

271,67 2,33
?,066,860

898,i107
1,585,028
6,55r,349
2,303,138
3,392,997
t,568,636
2,625,567
2,836,431

579,156
423,U2
t7t,2q)
421 ,200

o
3,696

| ,157,821

t80,276
80,675

1,131,117
e,412,970

696,932
2,081,362

1?t,17 5
t,0?0,6,t0
3,7a1 ,873

303,360
27 5,v38

8, t32,183
162,720

3
o 069 9,A,l,962

2,3 ,65. 2,390,951
4,115,775 _ 8926,%9
2,1r5,8t{ 2,e9451o
2,3l.tp@ 1*irw,r37
{,6u,ffi _/' xf/s,rgl

105,51d,--. 583,?8,(
4g,Nf 8F0,.07
?ll,290 171,290
751,533 .... 751,533
'I t 5,666 ,, 0
10,76+--' 3ir6

1,6r,60 1,7),(,135

Droft l ggy'Phn
FY9O- FY9I

18f'rt9--'-' M,tso
llgifl 125,191'1,055,6t7 t,755,959

12.638,t3S . 13,60.1,101
402,715 719,991

Finol 1989 Plon
FY 90 FY 9ICOSTS BY AGENCY

Fcdcrol Aecrrior (incl. EPA
Conrcrvolion Cornmirion
DSt6
Ecolo6y
Fi*rcrics
Nofurol RG.ourcd
Othr Srlotr Aeoncirc . ,. . .

Porkr ond Rccrotion
PSWAA
Wqshington Cortarrotion Co.p.
Wildlifc
Locd Govcmmcnlr . . . . .

Conror,roli:o Dirrricrr

TOTAL

COSTS BY FUNDING SOURCE

StolG Copitol A..ount
Fcdcrol Funding
Todc. AcoiJnt
Crrlt€.rlirl CLqt Wot r Furd
&ot Gln rd Fund . . , .

Stoto Fco Progromr
Locol Sourcc

.30,1m

. 79,7qt

.6%,5?r)
2,517,5r2
. 19,373
.363,012
, 73,070
.7't5,520

2,017,696
. 35,mO
. 39,522

3,30,1,887
. /o5,ooo

30,1 00
toa,s72

1,065,,110
1,88t,580

59,151
to7,95A
21,116

218,V22
2,231,y39

35,m0
22,759

6,956,3t ?
'162,40O

3,118,175
319,379

828
3 70

$o,276
80,675

r,/|3qss3
4A57,951

759,O79
2,186,858

17t,845
a27,9AO

,1,035,305
30ril,360
306,065

7,636,5t0
t62,720

9A6
67X
79%
61%
91%
63
46%
6896

79%
79%
5l%2
75x

597 3,r 59
6, 081 216,O55

3U,3@ ., 384,360
382,819', 357,a13

1 t,191,770 - 19,167,517
6BN 61 6,e60

$10,317,916 5,l5,230,0,rc $39,2#,711 $$,99O,27O $?6,711,137 527,254,521 6l%

FY 88

.799,000

.158,585

....0
3,/t05,08o
/i, 10O,I76

.a12,A28
1,012,647

FY 89

?50,000
| @,979

o
5,1 I 1,696
4429,8s1
1,?91,721
2,577,793

'1,945,000

221,*O
149,771

5,7@,957
r3,559,3r 0
2,536,8it2
2,57A,271

t,765,0@
221,990
129,771

+a58.,7Ol
13,349,251
2,771,&1
3,985,195

96 of
Droft
Plon I

72%
'Ilt96
3?%
73'r
67X
66%
36%2

Droft 1989 Plon
FY 9O .,. FY 9I

z,ffi,fu 2,580,0@
2g2,O7U- 2O1,O7S
5?1,901 ,t61,901

7,9&,995 6,570,995
n,137,2V2.' 20,597,933
3,116,1C5 1,551,81
4,488,@3_ 13.920,882

Finol 1989 Plon
FY 90 FY 9I

TOTAI. $10,3/17,916 116,230,040 539.256,7a1 ta8,99q270 526,711,137 $27,281,521 5l%

lTh" fi,rol 1989 phr, vros rfunificonlly roolcd down from tlF t l fundingl br.ls cold ior in rhc droft 1989 plon. IhL oolumn displorp thc finol 1989 ploo os o pcr-
crnr of thr drolr 1989 pbn lor lhc FY.90/91 bicnnium.

2 lhc lorgc opporcni rcduction in thc Stormwqlr. progrcm rn:r couscd by o chongc in how locol <oit ora caimotrd. ln thc frrol | 989 plqn, onh fi. irrrcmqnlol
c6t ro hcol goyt nm.nlr rauhirrg from phn rcqutcmcnt! i! crirrobd. Anticiporhd locol cctr to co.rhol dormwqtiaa r.dume werc includcd in thc drolt 1989 plon
.di.rEf-.
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TABLE B. ESIi{ATED PLAN COSTS: COSTS BY PROGRA 4

FY 88 FY 89 FY 90 FY ?I Ft 92 FY 93 Ff 91

Moniroring

Reseorch

Educolion I PuUic lnrolvcmont .

Nonpoint Sourcc Pollulion

Shellfish Proteclbn

Municipol & lnduslrhl Dsdrorgcc .

Contominot.d s€dimcnrs & Drcdging

Stormwolcr & CSOI

Loborotory Support

Wetlonde Protsction

Srrill Prcrcnrbn & Rcponsa

Houschold Hqzqrdou. Wosl€

Legol & Pcronncl Supporl

Coctr & finoncing

lngtitutbnol Anolydr

Authority Activilicr

ESTIMATED PLAN COSTS: COSTS BY FUNDING SOURCE

Copitol A.counl

Fedcrol Funding

Toxics Account

Centcnn'rol Chon Wotsr Fund (CCWF)

Slot Glmrtl Fund .......
StoL F6 Progroms

Locol Sourcs

FY 88 FY 89 FY 90 FY 9] P( 92 FY 93 FY 94

.11s,926

,1O3,715

.992,313

1,931,6',t8

.111,011

1,023,269

,100,717

.216,a27

.I53,769

.520,540

.8t,904

....0
-27 6,119

....o

....0
1,027,161

619,l,l'l
7 5,511

997,3&

6,882,136

1,171,179

1,1*,749
r,220,06r

558,522

311,073

570,636

74,W2

32,mO

607,120

o

11,029
't 

, t40,3ir

2,5s1,A11

494,407

1,771,O28

7,O17,901

2,29A,84

3,06r,3r8
1,388.856

t,354,049
g&,617

2,886.1 l2
438,998

231,290

a2t,200
'I ',t5,916

10,7U

1,430,998

2,o6,4W
wa,$7

1,585,028

6,s51,319

?,303,138

3,3V2,997

1,568,536

2,625,*7
8;t3,u2

2,836,43',|

575,156

17'^t,290

121 ,2OO

0

3,596

| ,457,821

3,@1,622

3,352,O?7

2,951,731

9,117,063

2,1@,561

3,791,1U
I ,997,23O

a,916,13O

773,615

3,567,262

573,071

309,0r6
715,977

o

0

3,O91,6?2

3,{10,161

3,355,834

8,855,01 1

2,382,179

1,157,7@
'1,50r,282

6,993,367

773,615

3,563,,{r 8

573,07 t
l8I,5l6
745,977

0

0

3,091 ,622

3,969.206

2,851,280

6,857,18',1

2342,179

1,fi2,169
1 ,486,282

9,0:15,8:t3

n3,6t5
3,563,d18

573,071

r 8r,5l5
715,977

0

0

?,7 56,000

t6a,u26

l8l,5l6
a,g0?,314

18,37233n

41tA,U7
9,614,6a4

.799,0@

. t 54,545

....0
3,,t05,080

4.r o0, t 76

.812,129

| ,012,617

?50,000

164,979

o

5, t I 1,696

5,829,851

1,291,721

2,577,793

t,945,000

221.990

ta9,771

5,709,957
'13,559,310

2,536,832

2,576,271

r,765,000

?21,99O

129,771

1,gfi,707

13,519,251

2,771,@l

3.9S5,195

2,756,OOO

167,g26

309,015

6,109,701

r8,386,76',|

3,4@,707

6,t90,A&t

3,336,000

r 6a,026

t 8l ,516

6,151,70{
't 8,018,133

3,711,O58

7,925,102

TOTAL

Funding Notes

CCWF

Copiiol

01q347,916 516,230,0,10 t26,711,137 5?7,291,521 t37,8?9,@7 $39,58,1,839 540,013,351

Ecology will hovc ncorly hrdco thc usuol onnuol omour, to dirtributc in FY89 bccourc thc odmini*rotiw ruh govcming dirtribution v.or not comdct d in
timc for thc FY88 omount to bc dbtribdcd in FY88. Tho urdirtributccl FYSI} fundr will bc dirtrih.rt*l in FYS9.
l-lolf of thc $3,000,0OO for rvr{ondr ocquLition in FY9OI91 vrill bc oqurcfod iom thr lquoric Londr Enhor!€n{t A.count (AEA). Tho rcsr will bo ru-
qucclrd from o diffrrcnt rtotc cori,ol ocounr.
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TABLE C. ESTIMATED PLAN COSTS: COSIS 8Y AGENCY

Seo Gmn+ & Coop Edon3ion ,

EPA

Othcr Fcdsul

ftology Poss Through to Locol . .

Ecology

DSHS

PSWQA Po66 Through to Locol ..
PSWQA

Fisherie.

Wildlif.

Porb ond Recra'tion

Nqtvrol R6.ourc.6

Conscrvolim Convnission . .

Sr.rpcrintrndcnt of PuUic lnstruction

furicuhurc

Worhingion Conscrrcticn Corpc

Personncl

Atlomey Generol

Lobor & lndusfricr

Pollvtion Control Hcodngs Boord

Communiry Collcgcr

Lad Gotrrnrncnt

Conrcrwlbn fjirtrict

Othr Srore &qnci..
EducotionOrgonizo'lion . . .,
MonilorirgOrgonLolbn . . . .

Rerorch Foundolion

FY 88 FY 89 FY 90 FY 9'I Ff 92 FY 93 Ff 91

.,. '0
- 16.600

, 13,500

2,517.592

&,522
533,500

'1,5r 4r96
. 49,37?

. 39,322

715,520

363,012

.79,7q)

...,0

. 21,521

. 35.000

....0

. 31,5d9

....0

. 17,0@

....0
3,304,887

,106,0o0

..._o

0

16,600

13,500

0

,1,88'1,681

l,055,4lo
533,500

1 ,698,t39
59,161

22,739

218,022

107,98
10A,472

0

21,116

35,000

0

0

0

0

4956.3r 2

162,1@

0

s65,250

I 15,026

0

?05,000

8,157,951

1,.1i10,553

550,000

3,485,305

739,O79

30s,065

127,910

2,186,858

&,675
21,136

51,263

303,36,0

't0,500

0

r,l 65

o

o

7,,{31,510

{6.2,720

87,781

365,250
't 

t 5,026

0

205,000

8,112,970

1,131,117

550,000

3,23't ,A73

696,y32

275,93a
't,020,640

2,081,362

40,67 5

?1,136

51,263

3Gt,360

3,500

0

12,195

o

0

7,927,143

162,720

35,78t

7€,5m
I 15,026

o

121 ,Ml
I 1,154,3a7

1,707,OA2

7,13,500

I15,026

o

121 ,O51

I I ,390,873

t,683,528

743,500

I 15,026

0

504,@6

11,663,127

1,683,528

945,003

391,351

1,062,309

3,088,223

139,518

7O,156

51.253

,156,3@

3,5m

0

t,165

o

33,8r 9
'I 1,926,338

768,mO

156,413

8fJ7,537

314,723

3,35?,027

926,7 $
377,t11

1,061,591

3,069,991

I19,5t8
70,456

51,263

454360

3,500

0

4,165

o

33,819

12,9e2,857

768,000

96,113

1,U9,A37

314,723

3,dt 0,l6il

a9+996

377 ,t\ 4

t,06t,591

3,069,99l

129,5 t 8

55,456

51 ,263

210,360

3,500

0
,t,165

0

33,8',|9

I3,816,859

273,v20

96,113

876,85r

318,723

3,969,205

TOTAL

Agoncy l.loloc

s10,317,916 t'r6,230,040 526,711,137 s27,281,521 837,529,O97 S39,59,t,83e $40,013,3s1

PSWQ\ C.ntrcl coordinolion ond rupporl qstivitics lor rho nronitoring, r..erch, ond .&Jcotirn progrornc orr orJgncd to PSWQA thror.rgh FY9t ond io fi.
lvloniloriq Orgonizoticr, rhe Rcrcorch Orgoni:odon ond t'\o Educotbn Fo.rn&bn l+Erofts. tlor og.nci.. for rho.. progrcmr ofts. FY9l ho€ not
bcn ijqrti6cd.

Ov.A.od Erlirtold FY88/89 roprnditurcr for lomc og..rci.. do na indudc ourhood co.t!. Forxo.t \,o116Ior FY9O ond bqrond inclvdc oncrhcod oiinroh+
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State Agency Costs

Puget Sound Water
Quality Authority
Budget

Several other federal agencies are making significant contributions to the
Puget Sound effort, For oIample, rhe Army Corp of Engineers is playing a
major role in developing a dredging management program for the Sound.
NOAA maintains an ongoing research program addressing a wide range of
Puget Sound issues. The Soil Conservation Service (U.S. Department of
Agriculture) is providhg essential support to local nonpoint progams
through its Puget Sound C-ooperative River Basin Study. The U.S. Geologic
Survey is assistinig in development of computerized mapping systems for the
Sound and in the monitoring program. Several of the military installations
around Puget Sound have expressed an interest in more direct participation in
many plan activities.

State agency responsibilities under the plan are primarily tunded by approPda-
tions from the state general fund, although there are some revenues from fees

and a few activities which are capital €,xpendituras. Erpenditures from the
general fund will be $10.9 million in the current biennium (FY 1988-89). The
draft 1989 plan called for $40.7 million from the general fund in the next bien-
nium (FY 19m-91). The final plan calls for $27.1 million. Substantial cus
were made in nearly every program to achieve this scaled-down level. About
half of the increase over the current biennium is due to the new initiatives for
research, monitoring and education. The rest is due to the continued phase-
in of activities started during the current biennium.

In October 1987 the state legislature passed legislation popularly known as the
state superfund. One section of the legislation authorized an increase in waste
discharge permit fe€s. One result is that general fund money previously allo-
cated to Emlogy's waste discharge permit program became available for im-
plementation of the Puget Sound plan as well as other Ecolory activities.

In addirion to the general fund and waste discharge fees, state agencies may
use funds from the federal Coastal Zone lvlanagement Act, the Puget Sound
Estuary Program (EPA funds), the USGS, and the federal Clean \ hler Acr to
implement some plan elements. Improvements by rhe state Department of
Tlansportation to highway drainage systems are erpected to be paid for by
federal interstate funds, state gasoline tax, and other highway revenue sourc€s.
Element C-1, Study of l,ong-Tbrm Funding Options, addresses the issue ofad-
ditional sources of funding.

The Puget Sound Vhter Quality Authority carries out a number of activities to
protect Puget Sound. These responsibilities are specified in RCW 90.70, the
Puget Sound rJfhter Quality Act These responsibilities include the develoP-
ment of the plan, preparation of the State of the Sound Report, public out-
reach and education activities, and ensuring compliance with the plan. The
Authority's msts for these activities during the FY 198&89 biennium and es-

timates for the FY 190-91 biennium are included in Thbles A B, and C (as

Authority activities) and detailed in'thble D.

The Authority is diredly r€sponsible for certain tasks in the plan's programs.
These rasks generally fall withio the areas of planning coordination, and
education. These plan coss are included in the co6t tables associated with
each program.

thble D summailzes the Authority's costs for all of these assignments. A
major part of the increase in the Authoritfs budget for the next biennium
would fund a temporary "home" for coordination of the three new initiatives in
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TABLE D. PUGET SOUND WATER QUALITYAUTHORIW BUDGET

FY 88

AUTHORITY ACTIVITIES
Administrotion 206,214

.358,247
263,65

. .92,84

.106,347

FY 89

208,055
111 ,957
305,853

31,060
'I 53,416

FY 90

198,463
486,855
333,530
188,558
223,592

FY 9I

't88,5r s
505,502
352,9O2
13.l ,498
279,407

Plon Developmenl
Public Ouheoch/Educolion
Stote ofthe Sound Report
Plon Complionce

Aurhority Activity Subtoto I

PLAN IMPLEMENTATION AND OVERSIGHT
Monitoring
Reseorch
Educotion & Public lnvolvemenl
Nonpoint Source Pollution .. .,..
Shellfish Protection
Municipol & lndustriol Dischorgas
Contominoted Sediments & Dredging
Stormwoter & CSOs
Loborotory Support .
Wellonds Proleclion
Spill Prevention & Response
Household Hozordous Wosle
Legol & Personnel Support
CoEts & Finoncing
lnstitutionol Anolysis

$1,027,151 $r,r40,341 $r,430,998 s1,457,824

.100,917

.103,745

.668,719

. .98,093
5,499

. 2,452

. 8,556

.22,754

....0

. 8,219

107,75O
75,541

702,015
74,596
5,499

26,000
34,2\2
25,460

0
16,799

0
0

9,697
0

11,029

370,9O3
898,407
883,5@

62,745
37,O77
37,077
45,633
42,781
68,521
'I I,408
98,111

0
8,556

2A,521
10,761

341,903
898,407
703,500

62,745
3'l ,373
28,521
34,224
42,791
68,521
I 1,408
88,414

0
8,556

0
3,696

..0

..0
,l4l
..0
..0

Plon lmplemenlolion Subtotol $1,020,535 $r,091,598 $2,501,307 flplp@

TOTAL i2,047,696 $2,231,939 $4,035,305 $3,781,873

Progrom Notes

The Reseorch budget includes $6@,00O per yeor for competitively selecled reseorch studies.
The Educotion progrom budget includes $550,000 per yeor for locol PIE-Fund proiects.

This toble represents the Aulhority's budget request os of October I 9, 1 988.
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Local Government
Costs

Private Sector Costs

SUMMARY

the 1989 plan: research, monitoring, and education. Support activities for
these programs would be housed in the Authority through the end of fiscal
year 1991. Chapter 4 calls for a study (PDI-1) to examine the long-term in-
stitutional options for these programs as well as for the Authority's other func-
tions.

The Centennial Clean \4hter Fund (cigarerte tax) will be disbursed to local
governments starting in fiscal year 1989.5r Local government activities re-
quired under the plan are expected to receive between $4 million and $6 mil-
lion annually through gants from fie Department of Ecolo$r. Other Eources
of local funds may include sewer and storm drainage utility revenue, fees for in-
spection$ of on-site septic systems, state superfund monies, USGS, National
Estuary Program, federal Fhrmers Home Administration grants, and local
general fund sources. Some elements of the plan will require substantial fund-
ing at the local level. While the Centennial Clean Vlater Fund will prodde
some funding local governments may find it necessary to pay for the increas-
ing costs for some of these activities vrith new long-term revenue sources. For
example, funding to cover the a(xt of stormqater aclivities is expected to oome
from drainage utility revenu€s and the Public Works Thust Fund. These long-
term funding issues created by rhe plan will be addressed by work done under
element C-1, Study of Long-TErm Fbnding Options.

Many program elements will result in pollution control actions by private par-
ties, The private sector, including individuals, may incur added costs as plan
elements are implemeoted (for emmple, the private costs of upgrading septic
sptems). These expenses are broadly identified, where possible, in the text of
each program area. It is not possible to determine private costs more precisely
until public agencies adopt regulations called for in the plan and the nonreg-
ulatory programs are dewloped and implemented.

Private entities may participate in rhe Enancing of certain plan elements, For
example, The Nature Consewancy and the Ttust for Public Lands regularly as-
sist in the aoquisition of Puget Sound wetlands. Prirate consulting firms and
research institutions helped finanoe the First Annual Meeting on Puget Sound
Research. Corporations and other private entities have participated extensive-
ly in funding and carrying out public involvement and education activities.
This kind of support is eryected to continue and grocr.

Imptementing the 1989 plan will cost agencies and local governments ap-
proximately $54 million during the period from July 1989 through June 1991.
The Authority is concerned that there will continue to be unmet funding
needs, especially over the long term. A new element addresses these funding
needs and potential funding mechanisms. The element calls on state and local
agencies and their representatives to provide infornation to the Authority
regarding funding problems and existing and potenrial funding sources.

51 Ecolory disbuNed some initial funds to local governments from this fund under
emergency rcgulations in fiscal y€ar 1988.
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AC'TIONPI,,AN

PROGRAM
ELEMENT

C-1. Study of
Inng-Ibrm Frrnding
Options

PSWQA shall identiff new and existing potential sources of funding to sup-
port the long-term implementation of lhe Puget Sound plan. This study shall
be conducted in consultation with the Association of Washington Cities, the
Vhshington State Association of Counties, tribes, the members and staffs of
the legislative Wh)6 and Means Committees, other legislators, the Governor's
Office, citizens' groups, business associations, other relevant public and
private entities, and state agencias. Agencies include but are not limited to the
Depattments of Ecologt, Natural Resources, Social and Health Services,
Wildlife, the U4mhington Oonservation C.ommission, rhe Srate Parl6 and
Recreation C-ommission, the Interagency Committee for Outdoor Recreation,
the Offic€ of Financial Management, and the Department of Revenue. At the
conclusion of the study PSWQA shall propose appropriate legislative or
regulatory changes neoessary to facilitate the use of potential long-term fund-
ing sources.

Thrget Date: Identiry and list revenue sources by June 30, 1989. Propose legis-
lative and regulatory changes by December 1, 1989.

This element is estimated to co6t $115J00 in fhcal year 1990.

ESTIMATED PIAN COSTS: COSIS AND FINANCING

COSTS 8Y ELETVENT

C-l Study of Long-Tcrm Funding Options

TOTAT

COSTS BY AGENCY

Ecology

05HS

PSWQA

Fi*rricr
V/rldlifr.

Porks ond R*rqorbn

Nofurol R*ourcca

Ohrr Srlotr Agrncio

FY 88 FY 89

0 o

FY 90

I 15,916

FY 9I

0

FY 92 FY 93 Pt 91

0 0 0

0 0 sl 15,916

FY 88 FY 89 FY 90

8,303

5,762

20,521

6,350

5,338

4,78t

6,860

50,000

0

FY 9I

0

F( 92

0 0

FY 93 Fl 94

0

o

o

0

0

0

0

0

o
o
o

0

0

0

0

o

o
o

0

0

0

0

0

0

0

o

0

0

0

0

0

0

00

o

0

0

0

0

0

0

0

0

TOTAT

COSTS BY FUNDING SOURCE

Siotc Gocrol Fund . . .

TOTAL

0oo

0000

o sl15,9t5

0 I15,9t6

0

0

0
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1989 Puget Sound Watcr Ouality Manageo€nt Plan

SUMMARY OF LOCAL GOVERNMENT TASKS

NONPOINT
SOURCE
POLLUTION
PROGRAM

Participation of local governments and regional organizations is a vital part of
the overall management scheme for protecting Puget Sound. In the Puget
Sound Whter Quality Management Plan local governments play an important
role in plan implementation. Although plan implementation has only recently
begun, local governments have be€n involved in the efforts to improve Puget
Sound's water quality for serreral years in numerous ways. The plan requires
sig[ificant commitment of local expertise and resources for programs to
protect wetlands and mntrol pollution from nonpoint sources and stormwater.
Not all local governments in the Puget Sound basin will have implementing
responsibilities while some may have several tasks for which they are respon-
sible.

Below is a list of tasks that local governments have responsibility for im-
plementing. For more detail, please refer to the appropriate plan program dis-
cussion.

Local governments participate in the nomination of early action watersheds.
C-ompleted.

Local governments are repres€nted on watershed ranking committee (chaired
by counties) to rank all watersheds in each county. Ranking submitted to the
Department of Ecologr. Ongoing,

local governmenb within selected watersheds are represented on watemhed
management committee to develop a watershed action plan for submittal to
Ecologr. Ongoing.

Local governments evaluate their water quality programs and submit a written
report to the Puget Sound \\later Quality Authority. By July 1, 1989.

Local governments panicipate in DSHS study of local government on-site sys-

tem programs. Ongoing until April 1, 1989,

Local governments amend their shoreline master programs to incorporate
state standards for siting and design of marinas to be prepared by the Depart-
ment of Ecolog/. Programs amended by January 1992.

Local governments may adopt a model ordinance for sewer hook ups for
liveaboards. (Itis is a voluntary program for local governments.) Mdel
ordinance mmplete by January 1, 1989.

(NP-1)

(NP3)

(NP-e)

(NP-10)

(rl[B-1)

(MB-2)
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ACTION PIAN

SEELIT'ISH
PROTECTION
PROGRAM

(sF-1)

(sr-2)

(sr-4)

(sF-7)

CONTAMINAIED
SEDIMENTSAND
DREDGING
PROGRAM

(s-s)

STOR]VTWAIERANI)
COMBINED SEWER
OVERFLOWS
(csos) PRoGRAM

(sw-1)

l.ocal governments inoorporate the plan's shellfish protection/restoration
policy into local programs for nonpoint, stormwater, combined sewer over-
flows, and point sources developed under the Puget Sound plan. Ongoing,

Local governments participate in the program to restore and protect commer-
cialshellfishbeds. Ongoing.

Local health departments, in oooperation with several state agencies, begin
testin& closin& and posting contaminated shellfish areas. Ongoing.

Local health depanments participate in the development of a progam to re-
store recreational shellfish be<ls. Ongoing.

l.ocal health departmenrs begin informing the public of contaminated
shellfish beds through posting press releases, and other public information
proc€sses. Ongoing.

After Ecologr adopts disposal standards for contaminated sediments, local
governments revise shoreline master programs, solid waste rules, and rules for
hylraulics permits if required by the Puget Sound'lilhter Quality Managemenr
Plan. Complete revisions by October l,l99z.

All cities an<l counties demonstrate that they have (1) met the requirements
for operation and maintenance ofstormwater systems; (2) adopted or<linances
requiring stormwater controls for new development (E@logr to prepare
model ordinances with assistance from local govemment representatives); and
(3) rwicnted existing maintenanc€ ordinances for prirxately owred stormwater
systems to determine the adequacy of the ordinances. By June 3Q 1991.
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(sw-2)

(sw-e)

WETI,ANDS
PROTECTION
PROGRAM

(w-4)

(w-s)

(w-7)

(w-8)

HOUSEHOLD
HAZARDOUS
WASTE PROGRAM

(Hrrw-1)

EDUCATIONANI)
PUBLIC
IIl[vOLYEMENT
PROGRAM

Urbanized areas develop and implement comprehensive stormwater manage-
menl programs consistent with Ecolog guidelines. Begin developing
programs by December 31, 1989, and implement program by the year 2000.

As re4uired by RCW 90.48.480, Seattle, Metro, Anacortes, Bellingham,
Bremerton, Everett, Mount Vernon, Olympia, Port Angeles, and Snohomish
submit a plan to Ecologr to achieve the greatest reasonable reduction of
CSOs. By November 1, L987. Not fully completed.

Local governments parricipate in the development ofstate rules for wetlands
protection. Rules to be adopted by September 1, 1989.

Local governments measure their wetlands protection efforts against state
standards and identiry what actions are necessary to establish a local program
which meers the standards. Assessments and proposed actions are to sub-
mitted to Ecologr. By September 1, 1990.

Local governments assist in the development of a wetlanG education stratesr
Strateg/ to be completed by May 1, 1990.

Local governments assist Ecologr in the development of the wetlands restora-
tion program. Program to b€ developed by May 1, 1990.

Selected counties prepare local hazardous waste programs (pilot plans) re-
quired by RCW 7O.lO5.2m-231 All counties prepare local hazardous waste
programs required above. By December 31, 1990. Accelerated pilot plans by
June 30, 1989.

Local governmenB will have the opportunity to participate in the Blucation
and Public Invoh/ement Program although participation is not mandatory.
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(ES.2.1)

(Es.8)

LEGALAND
PERSONNEL
SIIPPORT
PROGRAM

(LP4)

LOCALCOSTS

CSO Reduction

Secondary Theatment

Local governments participate in evaluating, hiring, and placing of local field
agents. Placement to be based upon interest shown by individual local govern-
ments. By August 1, 1989.

Local governments assist local field agen$ in developing countyrirle nonpoint
education programs. Begin Septemb€r 1, 1989.

Ftnding to be available for local education efforts. Ongoing.

Matching funds available for enhanced local enforcement efforts, By Angust
1988.

lbtal local eryenditures for implementation of these plan programs for the
199G1991 biennium is estimated at $15,608,694. In addition, other water
quality-related efforts, e.9., CSO reduction and secondary treatment, require
expenditures by local governments.

The total costs for CSO reduction is expected to reach $380 to $425 million of
which $224 million is for projects after the yoar 2000. These projects are par-
tia[ygant tutrded or grant eligible.

As required by the federal Clean $hrcr Act, all sct[age treatment plants dis-
charging to Puget Sound are required to achieve secondary level of treatment
of emuent, Tte costs to provide secondary treatment at municipal facilities in
the Puget Sound re$on is estimated to be $995 million. Thesc projects are in
various stages of ptanning desigr, or @uitruction. AII proiects should be com-
pleted or under constnrction by 1992- All prorecrs are partia[y grant funded
or grant eligible, typica[y at 50 perc€nt local match.
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PROGRAMS THAT REQUEST TRIBAL ITWOLVEMENT

NONPOINT
SOURCE
POLLUTION
PROGRAM

(NP-1)

(NP-2)

(NP-3)

(NP-4)

(NP-6)

(NP-e)

(MB-3)

SHELLFISH
PROTECTION
PROGRAM

Following are brief descriptions of elements in the 1989 Puget Sound Whter
Quality Management Plan that request the involvement of tribes in the Puget
Sound basin. There are other programs and elements in the plan which may
be of inter€st to tribes or in which they may need or wish to be involved.

Dates noted are those by which specitic elements or activities under elements
are targeted for mmpletion.

ltibes participate in nomination of early action watersh€ds. Completed.

Tlibes are represented on watershed ranking committees to identify and rank
wateaheds within their jurisdiction. By January 19E9.

Tlibes assist PSWQA on guidelines for watershed ranking, management com-
mittees, and action plam. completed.

Affected tribes serve on watershed management committees. Tlibes evaluate
their desired level of participation following each round of watershed selection
prooess. Ongoing

Tlibes carry out their portions ofwater$hed action plans. Ongoing.

Ttibes assist Ecolory in preparing technical assistance information for water-
shed management committees, Ongoing.

Ttibes evaluate their water quality programs. Guidance prepared by PSWQA
and Northwest Indian Fisheries Commission by November 1988.

Tlib€s panicipate in Boatem Tlsk hrae. Ongoing.

Thibes receive technical assistance in carrying out shellfish projects under the
nonpoint program. Ongoing.
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(sF-4)

(sF'-s)

(sF.7)

WETI"A}IDS
PROTECTION
PROGRAM

(w-1)

(w-2)

(w-3)

(w-4)

(w-7)

(w-8)

MONITORING
PROGRAM

Ttibes panicipate in monitoring program with DSHS. Ongoing.

Ttibes panicipate in a committee to develop a program to protect recreational
shellfhh from pollution. Ongoing.

TLibes receive an annual inventory ofshellfish beds from DSHS. Ongoing.

Tiibes are consulted by DSHS on information for shellfish information guide.

Ongoing.

Tlibes participate in a work group established by Fisheries to develop an inter-
pretiveprogram. Ongoing.

Ttibal representatives participate in wetliands preservation working group. On-
going.

Thibes nominate wetlands to be preserved. By Rbruary 1989

Thibes taking the lead in wetlands preservation projecs receive technical assis-
tance from DNR and Ecologr. Ongoing.

Ecologl consults with tribes on state rules for wetlands preservation. By
November 1, 1989.

Ecologr consults with tribes regarding development and implemention of a
long-range wetlands education stratesr. See ES-4.4 below. Begins by May 1,
1990.

EcoloS/ consults with tribes on development and implementation of wetlands
restoration program.

Tiibes are represented on Monitoring Management Committe€. Ongoing.(M-1)
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(M-2)

EDUCATIONAND
PUBLIC
INVOLVBI/fiNT
PROGRAM

(ES-4.2)

(ES-4.4)

(ES-s3)

(Es-7.r)

(ES-7.2)

Tlibes may serve as implementing agencies of the Puget Sound Ambient
Monitoring Program. Ongoing.

Tlibes are represented on a committee convened by the Arrthority to re@m-
mend development of nerr, interpretive centers, Delayed unril 1992193 bien-
nium.

Tlibes are reprasented on a committee convened by Fisheriqs that will develop
a model watershed interpretive program al a hatchery. Begins by September
30, 1989.

Tlibes are represented on a committee convened by Fisheries that will dwelop
an interpretive program on shellfish. Begins by May 1, 1990.

Ecologr consula with trib€s regarding development and implemention of a
long-rangewetlanG education stratery. Begins by tvlay 1, 1990,

TIibal representatives senle on resouroe teams to respond to groupe wishing to
do stream enhancemetrl or restoration. Begins by January l, 1990.

Ttibal representatives sewe on the Environmental Education tsk Force.
Begins by September 30, 1989.

Tbibal representatives serve on a techdcal coordinating committee for im-
plementing the Puget Sound Plan eiucation strategr. Begins by November
1989.
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Chapter 4.
Plan Development and
Implementation

INTRODUCTION

PLANNINGAND
PI'BLIC OUTREACH
FUNCTIONS

Inng.Range Planning

This chapter describes the role of the Authority in developing and overseeing
the implementation of the Puget Sound \ hter Quality Management Plan.
The first part of the chapter summarizes the rious planning and public out-
reach activities that the Authority carries out under its authorizing legislation
The second part describes the ovefltight procedures that the Authority has es-

tablished to assure that the plan is fully implemented. The third part addres-
ses the question ofhow to assure the continued protection of Puget Sound
following the scheduled "sunset" of the Authority in 1991,

The Puget Sound Water Quality Authority was charged by the legislature with
developing a comprehensive management plan for the protection of Puget
Sound's water quality. The Puget Sound \Iftter Quality Management Plan,
developed pursuant to RCW 90.70.055, affecs state agency and local govern-
ment decision-making related to water quality throughout the Puget Sound
basin. RCW 90.70.060 lists the requirements of the plan, addressing subjec$
such as nonpoint source pollution, wetland presenration, municipal and in-
dustrial discharges, and mntaminated sediments. This is the second of three
plans required before 1991.

The plan establishes a long-range approach to maintaining and enhancing
water quality in Puget Sound. In order to incorporate nerr information and
make adjustments in the long-range strates/, the statute creating the
Authority directed that the plan be reviewed and revised every two years
(RCW 90.70.055(3)). The 1989 plan reflects the Authority's review of progress
to dare in implemenilng the plan. Similarly, the Authority will review fie

Plan Update
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Authority Activities
Under the Plan

Puget Sound Estuary
Program

Coordination RoIe

Public Outreach

progess of implementation over the next two years as a basis for preparing the
1991 plan.

Although nearly alt acrivities to implement the plan are carried out by other
state anrl local agencies, the Authority carries out a number of direct respon-
sibilities under various plan programs. The.se direct responsibilitie,s fall in the
areas of planning, coordination, analysis, and education. fur e)(ample, the
Authority dev€loped and adopted as a state regulation (Chapter 400-12 WAC,
'Local Planning and Management of Nonpoint Source Pollution") the
guidance and procedures needed by state antl local agencies to implement a

major portion of the plan s nonpoint source pollution program.

The Authority, along with Region 10 of the Environmental Protection Agency
ard the state Department of Ecologr, m-manage the Puget Sound Estuary
Program, a joint federal-state program for the protection of Puget Sound. The
federal rilhter Quality Act of 1987, which amended the Clean \trhter Act,
named Puget Sound an "estuary of national significance.' In February 1988
the EPA Administrator formally designated the Puget Sound Estuary hogram
as part of the National Estuary Program. Under the national program, each
d€signated estuary is to d€ryelop a 'oomprehensive conservation and manage-
ment plan" (CCMP) that recommends actiorB to restore and protect the es-
tuary. The 1987 Puget Sound rf,hter Quality Management Plan is now
recognizEd as a partial CCMP. The 1989 and 1991 Puget Sound plans s,i[
serve as additional incremen8 to the CCMP. Under the terms of the federal
designation, the 191 plan must meet all of the requirements of the federal

Program.

Ib carry out its responsibiuties under the enabling legislation, the Authority
plap a major coordinating role essontial for successful implementation of the
plan. The Authority has played an important role in catalyzing actions in
other agencies that are necessary to implement the plan and carry our the legis-
lated mission of protecring the Sound. The Authority has @ordinated a num-
ber of interagency activities, including the development of the Puger Sound
Ambient Monitoring Program and the de,velopment of a long-range education
stratery, RCW $.70.060 r€quires the Authority to develop proc€dures to ias-

sure' local gwernment-initiated planning for Puget Sound water quality and
requires that the plan include wala to improve coordination among the
various levels of government. The Authority is also represented on numerous
state and local committees, task forces, and work groups dealing with Puget
Sound uater quality and resources.

The legislature required the Authority to develop public involvement
strategies and solicit public panicipation in the ptanning process (RCW
90.70.060(10)). The Authority has taken a lead role in conducting and coor-
<linating public educational activities relaring to Pug€t Sound. Through its
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Stote of the Sound

Additional Duties and
Responsibilities

Authority C-osts for
Planning and
Outreach Activities

ASSURING PI,A}I
IMPLEMENTATION

Plan Consistency

Public E{tucation and Involvement Flmd (PIE-Rrnd),52 the Soundwaves
newsletter, and active efforts to maintain ongoing relationships vrith local
governmenB, trib€s, and constituenci€s around the soutrd, the Authority
keeps people informed and involved in the plan's implementation.

"I\e State of the Sound Report is prepared every tc/o years by the Authority pur-
suant to RCW 90,70.055(4), Tbis report provides an analysis of the status and
conditions of Puget Sound including a determination of the Sound's economic
value. The report also addresses current and foreseeable trenG in water
quality and management of Puget Sound resources.

In addition to the responsibilities discussed above and the Authority's plan im-
plementation oversight role disclrss€d below, the Authority has additional
program support responsibilities which include oontract and grant adminisra-
tion, conducting studi€s and research relating ro Puget Sound water quality,
preparation of a biennial budget request, and the adoption of rules to imple-
ment Chapter 90.70 RCW

The Authority costs for thes€ responsibilities are divided among administra-
tion, plan do,elopment, public outr€ach and education, and the State of the
Sound Report. 'Ihble D in the Costs and Financing Section in Chapter 3 shows
these costs. The total for these activitie,s is $1.9 million for the fiscal year 1988-
E9 biennium and $2.4 million for the 1990-91 biennium,

The Authority is responsible for oveneeing the implementation of the Puget
Sound Vrhter Quality Management Plan. This section describes some of the
statutory requiremens and other procedures the Authority uses in carrying
out its oversight role, The Authority emphasiz€s assistance and coordination,
attempts to focus on the mo6t significant activities related to Puget Sound
water quality, and endeavors to meet all of its statutory obligations.

The principal means bywhich this plan is implemented is through the actions
of state agencies and local governments. The Authority assists those entities
in various wap to assure that their actions are consistent with the plan as re-
quired by the Puget Sound Uhter Quality Act (Chapter 90.70 RCW). There
are also significant featur€s of the plan which require close coordination with
federal agencies. The Authority provides information and assistanc€ to those
entiti€s and @ordinates plan implementation at all levels. These efforts are
supplemented by the following spocitrc responsibiliti€s under the act,

52 The PIE-Fund was establis,hed to support model public iNolvement and education
projecrs. In JaDuary 1988 the Authority awarded m PIE-Fund contrads totaling
$584,200. In June 1988 28 contracts s€re awarded totaling $412,000.
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Plan Consistency
Procedures

Oversight of Plan
Implementation

First, the Authority must motritor the performance of state agencies and local
governments in implementing specific programs prescribed in the adopted
plan. This includes compliance with implementation time schedules as well as

attainment of specific management goals, such as the acquisition of important
wetlands.

Second, the Authority must review major proposed public actions and deter-
mine if a propoaed action, whether specifically prescribed as a plan element or
not, is consistetrt with the policy of the Puget Sound \liater Quality Act and
with the general intent and objectives of the Puget Sound plan. For example, a
proposal to oonstruct a cross-Sound oil pipeline migbt be €valuated for water
quality ramifications regardless ofwhether such an action was specifically iden-
tified in the plan"

There are ssveral specffic reporting and reviewing requirements laid out in the
sutute creirting the Authority. The Aurhority artempts to minimize
bureaucratic reporting requirements by making sure that the statutory require-
ments are used as meaningful steps in implementing the plan.

1. Each state agency and local government which is given responsibilities by
this plan has been assigned an Authority staff liaison. The staff assures
that the agency or govemment understands its responsibilities under the
plan, assists the agency or government in implementation, monitors
progress, and assists in resolving problems that arise during program im-
plementation. The Authority staff acoomplishes these tasks through com-
municating with and, when neoessary, ooordinating the various agency and
local government efrors regarding a particular program; providing techni-
cal assistance to implementing agencies; assisting agencies in plan inter-
pretation; and representing the Authority on numerous committees, work

$oups, task foroes, and other organizations that are called for in the plan.
In addition, the Authority conducts briefings for state and local agencies
to inform agency employees about the plan and about pnogram implemen-
Etion and reporting.

2. Biennially, state agencies and local governmen6 identified in the plan must
submit writteD reports to the Authority doc-umenting their consistency
with the plan as require<t by RCW 90.70.070(3). The Authority provides
instructions to implementing agencies for that purpose. The Authority
uses the information gathered during the biennial reniew process to
prepare revisiotrs to the plan as required by RCW 90.70.055(3).

3. Biennially, the Authority rwieun the success of plan implementation (includ-
ing public and private actions) and repons the results to the legislature
and the governor in the State of the Sound Repon as require<l by RCW
90.70.055(4Xc). The Authority is also using the 1989 and 1991 plans as an
additionat means to report on plan progress.

4. In addition to the biennial review desctr'b€d abovg Oe Authority may review
budgets and regulatory and enforcement activitics of state and local im-
plementing agencies as prescribed by RCW 90,70.055(5). The purpose of
this review is to assist agencies in meeting timelines and other plan re-
quirements and to ensure that they have adequate resources to fulfill their
responsibilities under the plan.
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Reviewof Major
PubllcActions

Tb assist the Atrthority in its review and tracking of plan implementation each

agency is encouraged to prepare a work plan for major program respon-
sibilitie,s. In addition, each state agency shall:

A. Notiry the Authority, in writing, whenever modifications are proposed to be
made to plan budget allocations for transfers to nonplan activities, for
transfers betwe€n plan programs, or for transfen within plan programs
where target dates or irnplementation ofa task are affected. Notice shall
be sent prior to any furetrievable commitment of resourc€s to allow the
Authority an opportunity to comment, if necessary

b. Submit a brief report periodically to the Authority regarding the status of
the tasls assigred to the agency. The reports shall be submitted at least
once wery six months. The Authority will provide guidance to implement-
ing agencies regarding this requirement; and

c Provide copies to the Authority of reports, interagency agreements, work
ptans, and other significant work products developed pursuant to its im-
plementation of each plan element.

The information obtained above will allow the Authority to make mid-term ad-
justments to target dates and program tasks as nec€xsary to ensure plan im-
plementation,

As prwided in RCW 90.70.070 the Authority reviews maior public astions
being mnsidered by federal and state agencies and local governments in order
to determine whether fhe propos€d action is consistent with the Puget Sound
\\hter Quality Act and the Puget Sound plan, with Authority goals and objec-
tives, and with revierv criteria de\reloped by the Authority. As a result of such
review the Authority may respond to a proposal in a variety of wap. The
Authority staff may respond to projects or documents which fall short of
"major" but where clarification of plan requirements or technical comments
would be of assistance to the responsible agency, The chair of the Authority
may submit comments on actio r which are critical to plan implementation or
affect more than ooe prc$am. The Authority shall submit comments where
unmitigated water quality impacts or substantial mnflicts with the plan are in-
volved. The Authority keeps a record of its review and comment activiries.

The Authority is authorized to intervene in administrative or judicial procecd-
ings (RCW 90.70.U0 (4)). While the Authority intends that intervention in
judicial proceedings would be the least common form of response, reserved for
very rare circumstances, the Authority may intenaene in administrative
proceedings as u/aranted.

The Authority emphasizes rhat its review of major public actions does not
replace the authority of the permit-issuing agency to make the substantive
decision on a permit or other matter. Rrrthermore, Authority review of a
proposed action does not in any sense constitute an appeal of an agency
decision; the Authority does not intend to function as an appellate body,

In order to further define the Authority's role in rwiening major public ac-
tions and to provide guidelines for determining an appropriate level of
Authority response, the Authority establishes the foUowing criteria governing
its involvement:
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!i Whether the action is critical to implementation of the Puget Sound
Water Quality Management Plan.

Whether the action may be in direct and substantial conflict with the plan

Whether the action entails significant adverse water quality impacs which
cannot be mitigated.

* Whether the action will have multiple effects or implications for various
water quality issues or Programs.

The Authority nrill respond to a propocal within the established review period
or within a timely period if no formal response period exists.

In order to ensure that the Authority is aware of activities which potentially
merit is attention, the Authority will inform state and local agencies of the-
specific types of actions for which notice to the Authority should be given.s3

Tb determine which actions to review other than actions specifically imple-
menting rhe Puget Sound plan, the Authority will use the criteria listed above
to determine which proposed actions are "major,' These actions may include
program, policy, and permit actions, including actions taken under the State
Environmental Policy Act (SEPA). All srate agencies and local governments
shall provide SEPA documen6 to the Authority wherever water quality, wet-
lands, or related issues within the Puget Sound plan area are involved. The
Authority wilt respond when the proposal being analyzed meets one of the
criteria listed above.

Plan compliance activities, including reviau of major public actions, are es-
timated to co6t $260,q)0 for the fiscal year 198&89 biennium and $503,000 for
the 1990-91 biennium.

RCW 90.70 calls for the Authority to go out of erdstence on June 30, 1991, at
the end of the third biennium of its tenure. By thar dme the Puget Sound plan
will have gone through three planning and oraluation cycles. Coincidentally,
the Puget Sound Estuary Program is to have met all the requirements of the
federal Clean \lhter Act by that time. Therefore, although the management
plan requires programs to be implemented well beyond 1991, neither the state
nor federal mechanisms for planning and overseeing plan implementation are
scheduled to exist after the 1991 legislative session.

At the time the Authority was created, discussion focused on the need for a
mmprehensive plan for all state and local entities to follow. As 1991 ap-
proaches, the discussion is shifting to a focus on assuring long+erm commit-
ment to the actions necessary to protect the Sound. And it is becoming critical
to address the continuing needs for coordination, planning, and oversight-
both generally for Puget Sound and for specific programs.

53 Failure of a $tate ageocy or local go/emment to provide such notice to the Authority
shouH not void or otherwis€ invalidate the action taken.

*

Notice ofActions
Subject to Review

Authority Costs for
Compliance Activities

ASSURINGTEE
LONG-TERM
PROTECTION OF
PUGET SOUND
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Several interested parties have urged that the functions norv being performed
by the Authority be continued. In addition, th€ three task forces that reported
to the Authority this year on recommended research, monitoring, and educa-
tion strategies each recognized the need for an ongoing institutional structure
to coordinate those efforts. In each case, the task forcqs have asked that the
Authority play at least an interim role as the coordinator of those efforts until
some alternate suitable 'home' can be created or found. One of the commit-
te€s rerommended the formation of an independent Puget Sound Research
Foundation, which could of course be given a broader mandate. Another
recommended a foundation to s€cure long-term funding and coordination of
the Puget Sound education effon. It is also obvious from the nature ofthe
Sound's problems and the likelihood of more difficult challenges in the future
that some thought must be given lo how to accomplish ongoing, or at least pe-

riodig effors ro reassess the situation, to make sure that the Sound is being
protected, and to take corrective actions.

There is already a strong emphasis in the plan on building the institutional
capability in state agencies, local governments, and other places to carry out
th€ activities that are necessary to protect the Sound. The municipal and in-
dustrial ('point') sourc€ control program is a good example of this approach.
The program emphasizes procedures, criteria, trainin& and other institutional
initiatives. The nonpoint source control program is another example of a
program desigted to run over a long period of time. The watenhed ranking
process will lay out many years of work in a priority order and is combined
with a long-term funding source (the cigarette tax). But over the next two
years, much more thought will have to go into how to assure the long-term suc-

cess of the plan.

The problems of Puget Sound have developed over more than a century.
While it shouldn't take a century to solve them, the pollution sources which
must be addressed take len$hy efforts to bring under oontrol, and this is an
ecosptem which does not show quick results. In addition, because the
Authority planning process is unique, there are no models which can help
predict the likelihood of success of the current plan. The most troubling issue
is that while trying to control pollution sources, protect wetlands, and under-
srand Puget Sound better, the population is gro*'ing and the causes of the
problems are changing.

It will not be easy to $ustain sufficient support over the many yesrs that will be
needed to bring su@ess. Tbat is why it is important to consider the future of
the Sbund in the context of unoertainty about the institutional ftamework
after 1991. Such an examination should assess the ftrnctions now being per-
formed by tbe Puget Sound V6ter Quality Authority and other agencies with
responsibilities for the Sound to see which of them are necessary orrer the long
term to achicx/e the goal of a healthy and productive Sound. The following
questions are an important part of that assessment:

1. Is ther€ a Deed for the continued development and revision of mmprehen-
sfue plans for Puget Sound water quality?

Z Should some agency have the responsibility for oversight of the implementa-
tion of those plans?

3. Should some agency have the respo[sibility to retriew, comment, and inter-
vene in acdons in order to prevent negative effects on the Sound and to en-
sure that plans will be implemented?
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PDI-I. Long-Tbrm
Puget Sound
Institutional Structure

ESTIMATED COST

4, Should outreach to and education of constituencies about the Sound and
plans for the Sound be a function of state government?

5. Hovr can coordination among the federal, statq and local government agen-
cies with responsibiliries for the Sound be maintained?

As the last scheduled Puget Sound rtrhter Quality Management Plan, the 1991
plan will need to address the mechanisms for implementation in the long term.
Tb assist in the planning process, the Authority recommends that the governor
appoint a committe€ to address the above questions and make recommenda-
tions for plan language, legislation, or other means to achieve the goal ofassur-
ing the restoration and presewation of Puget Sound in the long term. The
following plan element addresses this need:

The Authority shall request that the governor appoint a committe€ to make
recommendations about the appropriate mechanisms for assuring the restora-
tion and preseruation of Puget Sound in the long term, including the institu-
tional requirements of the Research, Monitoring, and Education and Public
Involvement programs.sa Among other options, the committee could recom-
mend:

1. Assigning the responsibilities of the Authority to one or more existing srate
agencies.

Z. Asking the federal government to continue the Puget Sound Estuary
Program for an additional time or indefinitely.

3. Creating one or more new entities to carry out part or all of the functions
nee<led.

4, Continuing the Authority but giving it a different role and shifting some of
its responsibilities to other agencies.

5. Continuing the Authority as is for an additional period of time.

The committee shall consult affected @nstituenci€s and experts in govern-
ment structure. The committee shall be appointed by the governor and shall
present irs report to the governor, lhe legislaturg and the Authority. After
pre.senting its report" the committee shall remain in erdstence to assist the
Authority and the legislature as they take action on the committee's recom-
mendations.

trget Date: Governor appoints committee by November 1988. Committee
presents its report by August 1989.

Tbtal cost for this element are approximately $14,0fi) for fiscal year 1989,

$10,8fi) for liscal year 1990, and $3,70 for fiscal year 1991. These costs in-
clude the establishment ofthe committee, related expenses such as ravel and
printing, consultant fees, and PSWQA staff assistance.

54 See elemens R-2 and M-l and the Educatior and Public Involvement Program
discussioDs in Gupter 3.
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Chapter 5.
The Unfinished Agenda

INIR.ODUCTION The Authority conducted a public'scoping'process during the fall of 1985 as

part of its initial efforts to prepare a comprehensive list of Puget Sound en-
vironmental problems and possible causes. Many issues of concern were sug-
gested for mnsideration. In December 1985 the Authority selected the issues
to be addressed in the 1987 plan A number of issues could not be dealt with
during the 1987 plan process. lvlany of these vere pr€sented in chapter 7 of
the 1987 plan as the nuntrnished agenda." At that time it was hoped that at
least some of the unfinished agenda issues would be addressed by proposals in
this 1989 plan However, inadequate funding for the Authority made it neces-
sary to put them off until rhe 1991 plan, the linal edirion of the plan that will
be adopted by the Authodty prior to its scheduled'sunset" in 1991.

There is now also a federal mandate to address the unfinished agenda. On
March 17, 1988, Puget Sound was designated as part of the National Estuary
Progran under Secrion 320 ofthe federal \trhter Quality Act of 1987. This act,
which amended the Clean l\Urter Acl, created the National Estuary Program
and called for each estuary in the program to develop a C-omprehensive Con-
servation and l\,lanagement Plan (CCMP). The Authority's 191 plan must be
the complete CCMP for Puget Sound under that program. It is therefore es-
sential that all significant issues affecting Puget Sound water quatity and
habitat be addressed by the dme the 1991 plan is adopted.

This portion of rhe plan desoibes issues that may affect the health of the
Sound but are not c-urrently addressed by plan programs. The public was

asked to omment on the importance of these issues as part of their rqriew of
the draft 1989 plan, Public response to the untinished agenda issues was excel-
lent. Over 2fi) people submitted written comments or provided verbal com-
ments in the July 198{l public meetings on one or more of the unfinished
agenda issues. In addition, over 3fi) people participated in ranking the issues
they thought were most important by responding to a ranking questionnaire
mailed with the draft plan or by voting on the issu€s at the public meetings.
All mmments and results of the ranking exercise were considered by the
Authority in the process of determining how to address each of the 14 un-
Iinished agenda issues, as well as other issues that were raised by commenters.
Summariqs of comments received and the resulting Alrthority actions are
provided for each issue in the following discrssions. In addition, these discus-
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sions include sp€cifc language changes that were made in response to review
comments on the draft Plan.

The unfinished agenda issues that are addressed in this chapter are:

{' Aquacultue
I Contamination of the S€a-surface Microlayer
* Effects of Air Pollution on \trtater Quatty
* Federal Facilities
* Fish and Wildlife Habitat
* Beshwater Use and Availability
* GroundwaterContamination

I hazardous wastes
* solid waste
* underground storage tanks
* infectious wastes

* Hazardous Materials Spill Prevention and Response
t Human Health Risks

r human use of beaches
r human consumption of seafood

* Nutrient Effects
* Pesticides
* Plastic Debris in Marine Waters
r Tlansboundary Pollution
* Tleatment of Domestic \\hstes

r integration of treatment issues
r treatment bypasses and failing infrastructure
* sludge and septage management
+ chlorination

* Other Issues
* islands
I public access to beaches
r sole source aquifem
r fecal coliform baderia contamination by seals

In summary, Authority actions on the unfinished agenda include further tech-
nical and regularory analpis and possible preparation ofissue papers on lish
and wildlife habitat and pesticides. Authority staff will also coordinate a tech-
nical study of the effects of air pollution on water quality. Other Authority ac-

tions will include continuation of ongoing work on federal facilities and
human health risk; a request for a special study by the U.S, Geological Survey
on the effects of contaminated groundwater on Puget Sound; study of preven-
tive issues related to hazardous materials; a request for special focus by the In-
ternational Joint Commission on transboundary water quality concerns; and
general review and comment on major activities related to aquaculturg fresh-
water use and availability, groundwater contamination, plastic debris in
marine waters, and treatment of domestic vastes. Contamination of the sea-
surface microlayer and nutrient effects issues will be referred to the Commit-
tee on Research in Puger Sound.
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AQUACIJLTURE

Problem Definition

Authority action on other issu€s raised during the public review process will in-
clude sperial consideration of island issues and inclusion of an island ecologr
section in the 1990 State of the Sound report; rwiew and comment on major
issues related to public access to beaches and sole source aquifem; and referral
of the issue of seal bacteria contamination to the Department of Wildlife.

Aquaculture in the state of Whshingtor involves the controlled cultivation and

hamest of aquatic animals aud plants such as shellfish, finfish, and edible "sea
vegetables" (marine algae). This industry utilizes a number of different
production methods to produce a wide variety of species. Methods include
tideland cultivation, off-bottom culture (for o)6ters), open water suspension,
net-pen rearing, and pond or tank culture, In 1986 state aquaculture produc-
tion in procassed weight toaUed 8,412 tons (7,630 metric tons) with an es-

timated reported value of $22.7 million. Aquaculture production in Puget
Sound in 1986 had a reported lue of $15.8 million. Pacific qoter production
accounted for about 30 percent of lhis value, while coho salmon and manila
cl,ams were also important. Other speci€s with the eoonomic potential to be-
come viable aquaculture industries include nori (an edible seaweed), geoduck,

and sturgeon.

There are 12 salmon net-pen facilities operating in Puget Sound in 1988, lo-
cated in Clallam, Kitsap, Mason, Jefferson, and Skagit Counties. Tlro more
facilities are in the construction phase and 12 more are actively seeking per-
mis to begin development in Clallam, Island, Jefferson, and lvlarcn C-ounties.

There is substantial public oontroversy over some aspects of the aquaculture
industry, particularly over the floating culture of salmon, shellfish, and nori.
Navigational areas, recreational fishing areas, open space, and unobstructed
views are considered by many to be limited resources in the Sound, particular-
ly with the increasing pre.ssures of population growth in the area. As a result,
opposition to the siting of these aquaculture facilities has focused on potential
conflicts with boating, tishing, and aesthetic values (such as residential vieua).
Other mncerns are related to the potential effects on water quality and bot-
tom organisms. There have been some additional questions about the intro-
duction of disease, antibiotics, and competition with natural fishery stocks.
Four counties (Island, Jefferson, San Juan, and Skagit) have instituted tem-
porary moratoria on facility siting until these and other concerns can be
resolved.

A recent study of the environmental (ph]rsical, chemical, and biological) ef-
fects of salmon net-pens found that a potentially adverse effect which may
occur is the accumulation of organic-rich sediments beneath the pens, al-
though the degree and potential effects of this accumulation are related to site-
specific characteristics such as depth and currents. S€diment accumulation
can reduce the o)rygen available for bottom-dwelling organisms as well as

change the bottom community to species that are more tolerant of organic en-
richment (e.g., certain polphaete worms). Acording to the study, other quan-
tifiable potential effects associated with salmon net-pens (ag., effects on waler
circulation, water quality, phytoplankton productivity the introduction of dis-
eases and exotic species; and potential effects associated with the use ofan-
tibiorics) were considered less probable and highly dependent upon
site-specific conditions or the species cultured. The study was based on a
literature revi€w of current research and did not attempt to quantiry the use
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Regulatory Framework

conflicts or aesrhetic effects potentially associated with floating aquaculture in
Puget Sound.

The state Shoreline Management Act (SMA) and local shoreline master
programs are the primary vehicle for regulating the siting and development of
aquaculture facilities. The act identifies aquaculture as an nactivity of
statewide and national interest" and as a preferred us€ of the water under the
act (RCW 90.5&020). Prior to facility siting and deraelopment, numerous
federal, statg and local permits must b€ acquired by any aquaculrure facility.
Depending on the location and facility type these permis may include: (1)
dredge and fill permits from the Corps; (2) navigational markings for fixed or
floating structures from rhe U.S. Coast Guard; (3) aquatic land lease from the
Department of Natural Resources (DNR) for any use of publicly owtred
aquatic lands; (4) hydraulic project approval from the Department ofFisheries
or Wildlife (WDF or WDW) for the modification of natural flow or bed of any
salt or fresh waten; (5) statement of consistency with lhe Coastal Zone
Management Act from the Department of Ecolog4 (6) water quality cefiifica-
tion from Ecologr; (7) water quality standards modification from Ecolory; (8)
NPDES or state waste discharge permit ftom Ecolog6 (9) identilication of
private sector aquaculture products ftom the state Department of Agriculture
(WSDA); (10) registration of aquatic farmers from WDF; (11) a fish disease

control permit ftom WDF and WSDA (12) shellfish certitication from the
Department of Social and Health Services (DSHS); and (13) a shoreline sub-
stantial development permit ftom the appropriate county or ciry.

Public opposition to salmon net-pens and county difficulties over permitting
facilities through local shoreline master programs prompted Ecologr, in con-
junction with the state Depanments of Agriculture, Fisheries, and Natural
Resources, to releaso interim guidelines in 19{16 for the siting of salmon net-
pen facilities in Puget Sound. The guidelines speci$ minimum requirements
for water depth, localized current velocity, and the horizontal separation ftom
significant bottom habitas. The guidelines also restrict salrnon production in
19 Puget Sound sub-basins to eliminate potential nutrient enrichment
problems. These guidelines are intended to allow permitting to proceed on
salmon net-pen operations while a programmatic environmental impact state-
ment (EIS) is being prepared. Although not designed to be adopted as regula-
tions, the guidelinas prwide oiteria for selection of culture sites, husbandry
praciices, monitoring programs, and state reporting requiremens. Ecologr
has stated that thcse guidelines $,ill 'mitigate most anticipated adverse en-
vironmental effects' and that projects that meet the guidelines will result in
minimal impacts to water quality, bottom sediments, and critical habitats.
However, the guidelines do not address aesthetic or navigational impacts, both
of which are issu€s that must be resolved if conflicts and oontrovemy are to be
minimized.

WDF is currently preparing a programmatic EIS for salmon net-pen culture to
imprwe the level of knowledge, eraluate impacts, and develop mitigation
measures which might reduce potential conflicts associated with the siting of
net-pen facilities. The draft EIS is scheduled to be released in December 1988,

Oppoaition to nori culture operations (such as those proposed near Guemes
Island in Skagit County) has focuse<l primarily on the large siz€ of the
proposed facilities and their pot€ntial hazards to recreational boating and com-
mercial lishing interference with recreational and commercial crabbing, and
interference with vie*s. In October 1987 DNR released a programmatic EIS
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for nori sulture which providas guidance for the siting of nori and other sea
vegetable operations.

Another issue which involves all forms of aquaculture is the question of
whether counties or the state should have the primary regulatory respon-
sibility for tlte siting and development of aquaculture facilities. For example,
Jefferson and San Juan counties are developing shoreline master program
amendments in 1988 that specifically address aquaculture.

This issue generated a considerable number of written and verbal comments in
the scoping prooess. Many people noted the controversial nature of the issue
and the imporEnce of the size of aquaculture facilities. A number of people
exprssed the view thar the aquaculture industry is being a<lequarely regulated
so the Authority should not get involved. Others indicated that there is a need
for an objective look at the issue which the Authority might be able to provide.
Relative to the olher issues on the unfinished agenda, Aquaculture was
generally ranked low in priority.

The aquaculture industry is currently rec€iving the attention of a wide range of
state and local agencies, industry representatives, and citizen groups. The
Authority will continue to review and comment on significant actions related
to this issue, including the upcoming programmatic EIS on salmon net-pen
culture being prepared by WDE

The sea-surface microlayer, located at the interface betwe€tr the water and the
air, is only about 0.0(}2 inches (50 micrometen) thick. Ir may conrain high con-
centrations of floating material mmposed of a complex mixture of natural and
(sometimes) synthetic substances. This material has a patchy distribution on
the sea-surface and is often visible as a 'slick'. The sea surface is a highly
productive habitat, supporting an abundance of baoeria, microalgae, and
planktonic animals that feed on these sources of food. Natural bacteria con-
centrations in the microlayer are typically several thousands of times greater
than concentrations in the subsurfaoe water. Moreover, the surface-dwelling
eggs and lanrde of numerous species of invertebrates and fish (e.9., crabs, sole,
flounder, cod, and hake) may be sufliciently buoyant during certain life stages
to be exposed to the sea-surface microlayer. In Puget Sound, the eggs of
English sole and sand sole develop on the sea surface, suspended under but
possibly in oontact with the microlayer. In addition, planktonic organisms
(e.g., the early laNal stages of the Pacific octopus) may vertically migrare daily
from the cater column into the surface layer to feed on the highly productive
surface film.

Contaminants with low solubility in water and conuminants associared with
floating panicles can become concentrated at the sea surfaoe. Concentrations
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of contaminants can be orders of magnitude greater than the concentrations of
the same contaminants in rhe underlying water (e.g., PCBs have been found at
10,0fl) times the subsurface concentrations). Substances that have been found
to ooncentmte in the microlayer in Puget Sound include both natural and
anthropogenic PAHS, PCBs, pesticides, metals, oils, greases, inorgpnic
niffogen compounds, and bacteria. Concentrations of microlayer con-
taminants tend to be higher near their sources (i.e., urban areas). Sources of
contamination to the sea-surface microlayer may include the atmosphere (e,g.,

dust, smokq or rain), petroleum or fuel spills, dredged material disposal,
recreational and commercial boating activities, stormwater runoff and other
nonpoint sources, and the water mlumn (e.g., floatable oil and grease and or-
ganic matter from wastewater treatment plants or industrial outfaUs).

Several laboratory bioassays have demonstrated lhat microlayer samples from
visible slicks in Elliott Bay, Commencement Bay, and Port Angeles harbor are
often toxic to fish and invertebrate eggs and larvae. For example, in a
laboratory bioassay th€ hatching success of sand sole eggs orposed to a mn-
centrated sample of the microlayer material from Port Angeles harbor was

reduced as much as 42 percent compared to the hatchilg success ofsand sole
eggs exposed to a sample of the microlayer material from Sequim Bay (a rural
ncontrol area"). Tbxicity and the resulting reduced hatching success was

believed to be due to a mixture of chemicals rather than to one particular con-
taminant. However, results of these laboratory bioassala cannot yet be ex-
trapolated to determine what effects the microlayer may be having on
naturally occurring surface-dwe[ing eggs and larvae. There is little lield
evidence that naturally spawned pelagic fish eggs actually come into oontact
with the sea-surfaoe microlayer, and the distribution of eggs in the water
column is not well described, More research is needed to veriry the results of
the laboratory studies, to determine whether actual exposure to the microlayer
is occurring in the field, and to determine whether microlayer exposure may be
affecting adult populations of Puget Sound fish and invertebrates.

The significance of sea-surface microlayer contamination is unkno\ m for
Puget Sound. hr instance, very litlle is kn@rn about (1) rhe extent of sea-sur-
face contamination throughout the Sound; (2) how winds may be able to move
patches ofthe contaminated microlayer from place to place; (3) the deposirion
of sea-surface contaminants on beaches and other intertidal areas and poten-
tial effects on human health as well as on fish and shellfish resourcqs located
in shore[ne areas (see the Human Health Rists discussion); (4) persistence of
the microlayer, which relates to how long organisms may be exposed to the
contaminants; (5) the relative contributions from various point and nonpoint
sources including atmoopheric deposition; and (6) rvhat lethal or sublethal ef-
fects the microlayer may be having on natural populations of fish and inver-
tebrates in Puget Sound. Researchers have found high levels of contaminants
(including nutrients and toxic pesticides) in the microlayer in the Chesapeake
Bay and other areas on the F^st Coasti as much as one-fourth of the nuuients
appear to be introduced from atmospheric sources (see the Effects of Air Pot-
lution on l\hter Quality discussion). Microlayer contaminadon thus appeaN
to be an emerging concern around the natio[ and the world,

There is currently no direct regulatory control of sea-surface microlayer con-
tamination. However, under the National Pollutant Discharge Eliminarion
System (NPDES) permitting s)6tem for point source discharges, some poten-
tial microlayer contaminants may be controlled from some sources. For ex-
ample, <lischarge permis typically contain oil and grease limits (if
appropriate) as well as some language related to no visible she€n. Permits for
26
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the disposal of dredged material also may contain language that requires
monitoring of floatable material and slicks, particularly if the sediments are
suspected of having significant concentrations of oil and grease. Recent legis-
lation that prohibit$ the ocean dumping of plastics, food wastes, and other
waste producs (MARPOL Annex V; see the Plastic Debris in Marine \4Faters
discussion) may also assist in the reduction of microlayer contamination.
Howerrer, no direct monitoring of the sea-surface microlayer is required be-
cause very little is known about the relative significance of various sources or
what effects microlayer contaminants may be having on living resources in the
Sound. In addition, there are no standards or criteria available with which to
evaluate the results of any monitoring of the microlayer.

People who mmmented on this issue generally recognized that more research
is required to better understand sea-surface microlayer contamination and thc
consequences of this form of pollution, Several commenters emphasized the
relationship between microlayer contamination and air pollution, and indi-
cated that these two unfinished agenda topics should be addressed together.
Reliative to the other issues, C.ontamination of the Sea-surface Microlayer was
ranked medium to high in priority.

Because more research is required before microlayer contamination can be
adequately understood, this issue will be referred to the Clmmittee on Re-
search in Puget Sound, The Authority will also recommend that a worhhop
on microlayer research be funded rhrough the Puget Sound Estuary Program
(PSEP) to help determine the extent of the problem in Puget Sound.
Microlayer mntamination, as related to the effects of air pollution, will be ad-
dressed in an upoming PSEP study of atmospheric deposition of toxic cor-
taminants in Puget Sound.

There are many type.s of air pollution from both point sources and area sour-
ces. Examples of sources include industrial smokestacks, motor vehicle ex-
hausts, woodstoves, aerial spraying of pesticides, evaporation from waste
treatment plants, slash burning, landfill gases, incinerator emissions, and
release ofvolatile substances from dry cleaners. Pollutants may eventually be
deposited directly to Puget Sound waters through precipitation or direct fall-
out. Pollutants may also enter Puget Sound via surface water runoff that picks
up mntaminants that have been similarly deposited on the ground or into
streams that flow into Puget Sound.

Recent studies indicate that atmospheric deposition is the major pathway by
which toxic pollutants, such as metals, pesticides, polycyclic aromatic hydrocar-
bons (PAHs), and PCBS enter the upper Great Lakes. In some coastal areas
(such as the southern C-alifornia Bight) measurements show that up to halfof
rhe PAIIs and particuliate metals entering the water mme from direct atmos-
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pheric deposition. Lrgically, it is possible that air pollution is a significant
source of mntamination in Puget Sound.

There are currently no direct measurements of atmospheric deposition of mn-
taniinants to Puget Sound, although the chemistry of fog and precipitation has

been measured in the Puget Sound region as part of acid rain studies. These
chemical analyses typically did not include organics, heavy metals, or other
toxics. The Puget Sound Air Pollution Control Agency (PSAPCA) and the
state Department of Ecolory (Ecologr) aonduct an annual survey of toxic in-
dustrial emissions in some of the Puget Sound counties. In 1986 81 different
toxic air contaminants were reported by induslries in King, Kitsap, Pierce, and
Snohomish Counties including toluene, methylene chloride, benzene, and
chloroform. Emlory is currently concemed about 87 air toxics stateq/ide in-
cluding volatile organics, phenols, xylene, tolueng manganese, formaldehydg
and benzene. Because ambient concentrations of toxic air contaminants have
largely not been measured in the Puget Sound area, it is not known whether
the deposition of these and other airborne contaminants into Puget Sound or
its tributaries is a serious problem. PSAPCA and the Environmental Protec-
tion Agency (EPA) are currently conducting limited studies to quantiS am-
bient concentrations of some toxic air pollutants in the central Puget Sound
basin. This will help determine the extent of atmospheric contributions to the
water quality problems of Puget Sound.

Contaminants that reach the Sound via direct atmospheric deposition are like-
ly to accumulate, at least for the shon term, in the sca-surface microlayer. The
microlayer is rhe top 50 micrometers of the water column and is in direct con-
tact with the atmosphere. The microlayer often contains high concentrarions
of metals and organic mmpounds which can bo several orders of magnitude
greater than the remainder of the water column or overlying atmosphere,
Some research indicatqs that the eggs and larval forms of serreral economically
important fsh and shellfish species may be in close proximity with the
microlayer and possibly in contact u/ith it. Laboratory bioassa)E with
microlayer water show that it can be toxic to fish larvae and can also cause
biological abnormaliti€s. Characteristics of the Puget Sound mierolayer sug-
gest that significant PAII contamination is ftom fossil fuel combustion (and
therefore atmospheric deposition) rather than spills or direct discharges.

The ultimate accumulation of air contaminants in the sediment, either
through settling of particles or food chain proce.sses, is also of concern. Ar-
senic from the ASARCO smelter emissions in Dcoma is detectable in sedi-
ments at some distance from the sBclq including the northern end of Lake
\lhshington (the smelter closed in 1985). PAH concentrations are particularly
high in sedimenrs that date back ro the 194(h and 1950s when there were a
higher number of coal-fired power sourc€s than today. Although PAH levels
in more recently depositei sediments appear to be lower, this apparent trend
muld change somewhat when the power plant located at the Puget Sound
Naral Shipyard in Bremerton converts to ooal-fired operation in the summer
of 1989. Irad concentrations in Puget Sound sediments generally have been
decreasing since the 1!]60s, corresponding with restrictions on lead in gasoline
and control of the ASARCO emissions.

There is increasing concern about the poteotial air quality impacs of solid
waste incineration facilities in the Puget Sound basin, Solid waste incinerators
represent a new source of air contaminants to the region. Burning solid waste
can result in emissions of dioxin anal increased levels of particulates. Any air
oontaminanls that are ollected by control equipment at the facility remain in
the ash, which sometim€s meets the state's criteria for hazardous wastes. If im-
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properly disposed of, the mntaminants from the ash could enter Puget Sound
via surface water runoff or as leachate from landfills.

There are at least four incineration facilities under consideration in the Puget
Sound area, including Skagit C-ounty, Thcoma, King County, and the Tulalip
Ttibes Reservation. The Skagit County and thcoma facilities are scheduled for
completion during 1988. The King County project has been delayed and a con-
struction site has not be€n selected, The TUlalip Tlibe.s will not begin construc-
tion until wasle stream mmmitments from local governments are received. In
addition to these projects, there are incinerators already operating in What-
com and San Juan counties.

There is a three-tiered regulatory scheme for air pollution conuol in
Whshington with overlap of federal, state, and local regulations. The mini-
mum standards for air emissions are prescribed by the federal Clean Air Act.
Pursuant to this law EPA is responsible for designating pollutants and estab-
lishing acceptable standards. EPd however, has faited to formally designate
many pollutants (particularly toxic air pollutants) and there are some who feel
that the standards for the identified pollutants are too lenient to adequately
protect human health. It is important to note that the primary standards re-
quired by the Clean Air Act are developed to protect the health of persons
who breath the air, while secondary standards are designed to proterct the en-
vironment and human welfare. The data base for setting both of these stand-
ards is limited, however, and primary and secondary ambient standards have
been e,stablished for only sir pollutants.

Under the state Clean Air Act, the state is responsible for enforcing the state's
air pollution standards. These standards must be at least as stringent as, or
more stingent than, federal standards. There are also local air pollution con-
trol authorities that may adopt and enforce standards that are additional to
and/or more stringent than the state's. However, primarily due to lack of
resources, the state generally is force<l to rely on EPAS data, ard seldom does
the state identiry pollutants that are not listed by EPA

As a result of this tiering, the local agencies generally play the lead role in en-
forcement in the Puget Sound region while EPA e.stablishes most standards.
There are three local authorities in the Puget Sound region. The Puget Sound
Air Pollution Control Agency (PSAPCA) is responsible for King, Pierce,
Snohomish, and Kitsap counties, The Northwest Air Pollution Control
Authority (NWAPCA) is responsible for Island, Skagit, and Whatcom coun-
ties. The Olympic Air Pollution Control Authority (OAPCA) is responsible
for Clallam, Jefferson, Mason, Thurston, Grap Harbor, and Pacific counties.
Ecologr is the lead agency in the areas of the state where there is no local agen-
cy or where the local agency is not adequately enforcing air quality la\^B, Ecol-
ogr also retains jurisdiction for chemical pulp mills, primary aluminum plants,
and motor vehicles.

All industries that emit air pollutants must register with either Ecologr or the
local air pollution mntrol authority. At most local air authorities (but not at
Ecologr) a registration fee is charged to cover the costs of administering the
registration program. The registration is a one-time requirement and no an-
nual permit is required. The state Clean Air Act establishes monitoring re-
quirements and minimum standards for all facilities and establishes more
stringenl requirements for new construction.
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Industries are classified by type and regulated in accordance with their clas-
sification. Al[ sources must meet reasonably available control technologies

GACD. General regulatory requirements apply to industries that do not fit
intoaspecificcategory. Typical regulatorystandards includeopacity (avisuat
measure of the amount of the pollution) and emission limits on the amount of
specific pollutants. Industries must also comply with regulatory orders issued
by the state or local agency. These orders, issued on a case-by-case basis, may
require the industry to install additional control technologie.s beyond RACI
The orders may result in more stringent emission controls than those
prescribed by the emission standards. The regulatory orders generally include
a compliance schedule and deadlines.

Routine monitoring of emissions is required for many new sources and for
Ecolo$/-registered sources such as pulp mills. For some industries monitoring
is required monrhly; other industries must monitor continuously. The
regulatory agency generally must rely on the monitoring data provided by the
industry Source tests, suweillance, and annual or unscheduled compliance in-
spections oonstitute the bulk of local agency complian@ assuran@ programs.
The agencies may take enforoement action if the monitoring data reveal a

violation or ifa violation is discovered during an inspection.

There are more stringenr requirements for the construction of new industries
that emit air pollutants. A notice of mnstruction must be submitted to the
regulatory agency. All new sources must (1) meet federal new source perfor-
mance standards (NSPS) and national emission standards for hazerdous air
pollutants (NESHAPS); and (2) install the best available control technoloE/
(BASI) for emission control. Thase requirements would apply to the con-
struction of new solid waste incinerators, as would the requirements of the
new state incinerator regulation (WAC f73-434).

Ifrhe proposed new souroe is located in a nonattainment area (i.e., an area
designated by EPA as exceeding a national ambient air quality standard), stric-
ter standards apply, There are nonattaitrment areas for various pollutants in
the Thcoma and Seattle metropolitan areas. In addition to the requirements of
NSPS, NESHAPS, and BACf,, any new industry in a nonattainment area that
emits more than 100 tons per year of a regulared pollutant must also (1) comp-
ly with the lowest achievable enission rate for those contaminants designated
as being out of oompliance with attainment standards; (2) ensure that emis-
sions from the new source will not add to total pollution lwels; and (3)
demonstrate that any other major souroes owned and operated by the ap-
plicant are in mmpliance with the federal Clean Air Act, In areas that exceed
national air quality standarals for carbon monoxide or ozone, and that were
granted the five-year extension to reach attainment, applicants for new sources
must demonstrate that the benefits of the source significantly outweigh the
resulting environmental and social costs.

If these requirements are met, an order for approval of aonstruction is
granted. The order may contain conditions to ensure @ntinual compliance
with the air qualiry sEndards. If the regulatory agency frnds that the proposed
source does not comply with the requirements of the air quality lanr, an order
is issued preventing construction.
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A nurnber of people commented on the importance of this issue and hot e air
pollution relates to sea-surface microlayer contamination. Soreral people also
suggested rhat the issue requires more research. This issue had a medium to
high priority relative to the other unfinished agenda issues.

The Authority u/ill coordinate a PsEP-funded study that will evaluate atmos-
pheric deposition of toxic contaminants to Puget Sound. Personnel from the
Puget Sound Air Pollution Control Agency and other air quality experts will
assist with this study. The study wiu oamine direct <leposition of air pollutants
to lhe surfa@ waters of Puget Sound, the indirect contribution of atmospheric
pollutants in stormwater that flows to the Sound, and the occurrence ofair pol-
lutants in the sea-surface microlayer. The study will also include an analysis of
the regulatory structure affecting this issue. Results of the study will be due in
time to €otrsider recommendations in the 1991 plan.

The concerns arising from the normal activities on military installations and
other federal facilities around Puget Sound are almost identical to tho6e aris-
ing from the normal activities in homes, farms, and industry throughout the
region. The Puget Sound plan addresses thes€ issues for the civilian popula-
tion through a program that emphasizes preventiotr of future problems. In-
didtluals and organizations throughout the l2-county region are being asked
to take on new tasks as their part in implementing fie plan. In order for the
plan to be as effective as possible, it is important that everyone in the region
carry an equal share ofthe responsibility and that progress be made in all
geograpbic areas at roughly the same pace. Therefore, it is important that
federal facilities participatc in the implementation of the plan.

Federal facilities in the Puget Sound area include:

' McChord Air Force Base
+ Fiort Lewis Army Base
{ Defense Fuel Suppon Poinr at Mukilteo
r Tlident Submarine Base at Bangor
* Naval SupplyCenterat Manchester
I Naval Undersea \Ivhrfare Engineering Station at Keyport
i Naval Undersea \\hrfare En$neering Station on Indian Island
r Naval Air Statiotr on Whidbey Island
* Naval StationPuget Sound, Seattle
* Puget Sound Naval Shipyard, Bremerton
* Navy Homeport at Everett (proposed)

In addition, there are numerous small federal facilities including national
parh, used ammunition disposal sites, abandoned missile silos, National
Oceanic and Atmospheric Administration (NOAA) facilities, and the EPA
laboratory.
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There are rnany water quality concerns involving federal facilitie,s in the Puget
Sound region. It is probable that the types of significant pollution problems
addressed in the plan are present in the watem bordering military bases.

Toxic or Hazardous Wastes. There are federal Superfund sites pending at the
Fort Lpwis Army Base, McChord Air Force Base, the Tlident Submarine Base
at Bangor, the Naval Undersea \trhrfare Engineering Station at Keyport, and
two sites at the Whidb,ey Island Naval Air Station. EPA has compiled a nation-
al priority list of federal facilities that have handled hazardous substances,
The purpose of EPAS list is to (1) identiry all federal facilities that must b€
evaluated to determine ifthE pose a risk to public health and the environ-
ment; (2) compile and maintaitr the idormation submitted to EPA on these
facilities; and (3) provide a mechanism to make this information available to
the public. This region (EPA Region 10) has the highest percentage and
highest actual number of federat facilities on the national priority list of any
EPA region nationwide. EPA has identified 25 federal facilitie.s in the dcinity
of Puget Sound that have handle<l hazardous substances, Federal and state
authorities periodically inspect federal facilities and develop compliance
schedules when problems are discovered. EPA has recently conducted multi-
mcdia environmental inspections and Superfund work at some Navy facilities,
and others are planned for the near future. There are real limits to the ad-
ministrative authority nece,ssary to force mmpliance in most programs.

Point Source Discharges. Nine Department of Defense facilities have received
NPDES permis. All of rhese permits are issued by EPA as there has been no
delegation of the program to Ecologr. The industrial pretreatment facilitiss at
the Puget Sound Naval Shipyard at Bremerton is an siample of an NPDES
permit for a federal facility. The sewage treatment plant at the Naval Air Sta-
tion on Whidbey Island has failed to meet the standards of its permit. A
Memorandum of Agreement has been established between EPA and the Nayy
that focuses on bringing that facility inlo oompliance, and the facility is now
being redesigned. EPA has required biomonitoring of facility discharges in
those instan@s where there is a significant potential problem from the dis-
charge of toxicants (e.9., at the Puget Sound Naval Shipyard at Bremerton and
the Naval Supply @nter at Manchester). Ecologr has not made full use of its
authority under the federal Clean Water Act (Section 401) to plac€ additional
mnditions on the permits.

Nonpoint Sources. The primary nonpoint pollution concents relate to surface
water runoff and hazardous waste sites. Mc{hord Air Force Base and the
Whidbey Island Naval Air Station use solvents to clean airplanes and accumu-
late significant amounts of jet fuel on runwaln. Some solvents used are
recycled and there are s)rstems for managing jet fuel runoff, but the effectiv+
ness of tho6e programs is unclear. The Puget Sound Naval Shipyard ar
Bremerton also uses many typ€s of toxic substances. The Bangor, Fort l,ewis,
McChord, and Whidbey facilities all have significant resident popularions with
the same types of nonpoint problems as small cities. The Keyport facility may
represent a serious threat to recreational shellfish due to toxicants from his-
torical waste disposal sitas.

Sediments and bedging. Several of the Naval faciliti€s require dredging and
disposal of dredged material in order to maintain navigational channels and to
create new dock space. In addition to the proposed Everett Navy Homeport,
dredging practice,s ar the Puget Sound Naval Shipyard at Bremerton may
present problems due to the levels of contaminants in Sinclair Inlet sediments.
The shipyard rec€ntly had to dispose of contaminated dredge material upland.
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Fbture dredging and the subsequent disposal of dredged material will also be
nec€ssary.

Wetlands. The Fon Irwis, Whidbey hland, Indian Island, and Bangor facilities
have many miles of shoreline and some significant upland wetlands. There is
no inventory of these wetlands or a mnsistent policy for preservation. Fort
kwis, howarer, is engaged in an aggre$sive program to restore wetlands for
habitat purposes. Each Navy installation mainuins a Natural Resources
Management (NRM) Program for shore activities. The NRM Program addres-
ses a wide range of natural resourae topics including the protection and iden-
tification ofwetlands, floodplains, and coastal barrier islands; soil and water
conservation; fish and wilcllife management; and development and manage-
ment of ecological resewes and research areas.

Spills. The Naval Supply Center at Manchester annually receives and disper-
s€s an average of23 million gallons ofdiesel fuel for ships and 123 million gal-
lons ofjet fuel. This base has a very good record for spill prevention, but the
potential for spills will increase with the significant. increase in ships and
planes expected to result from the proposed Everett Homeport. There is
capacity for storage of 753,000 barrels ofjet fuel at the Defense Fuel Support
Point at Mukilteo, The Mukilteo facility is quite old and contains no safety
dikes, underground pipes, or any slntem for stormwater collection and separa-
tion. The base may be phased out by the Department of Defense in the near
future, In addition, there is a large number of hazardous materials regularly
handled on military bas€s. Radioactive materials are handled at Bangor,
Bremerton, Whidbey, and Indian Island, and perhaps also at Fort lrwis Army
Base and McChord Air Force Base, In the Puget Sound region the Navy has
oil spill response teams and equipment at Indian Island, Keyport, Bangor,
Whidbey Island, Bremerton, Manchester, and the Naval Station Puget Sound
facility in Seattle. In August 1988 the Navy used its spill response team and
equipment to contain a spill of 50,000 gallons of JP-5 jet fuel at the Whidbey
Island Naval Air Station on Crescent Harbor.

All federal environmental laws apply to federal facilities unless the President
grants an exemption. These are generally only granted on a case-by-case basis

and must be renewed periodically, usually once a year. The Justice Depart-
ment has not helped recent enforcement efforts by EPA at federal facilities.
As a result, EPA concedes that enforcement of federal environmental laws in
some cases may result only from state actions. Congransional efforts to clarify
EPAs role and the authority of the states have been opposed by the Justice
Department. The acting assistant attorney general for the Justice
Department's Land and Natural Resources Division claims that legislation
granting EPA clear authority to enforce environmental laws on federal
facilities is unconstitutional because it would interfere with the President's
authority to mediate disputes among executive agencies. He also claims enfor-
oement of etrvironmental laws could weaken national sexurity. The extent to
which a federal facility would be subject to fines or penalties depenG upon the
environmental statute and the particular waiver of sovereign immunity in ques-
tion. Basically, the Justice Department has taken the position that internal dis-
putes between federal executive agencies should be resolved internally without
court intervention. Several statutes have been proposed reoently by Congr€ss
to aid EPA in enforcement actions with federal facilities.

Soreral programs have been developed specifically for military facilities ro sup-
plement the basic requirements of federal hazardous waste and water quality
laws. The Installation Restoration Program (IRP) for the Air Force, Army,
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and Navy is a program iNtituted by the Department of Defense to mmply
with rhe requirements of the federal Comprehensive Environmental
Response, Compensation, and Liability Act (CERCIA or, more commonly,
Superfund). These programs are designed to (1) identi$ inactive hazardous
waste disposal sitas; (2) assess their potential for contaminating the environ-
menq and (3) plan and implement appropriate corrective actions. These
studies are underway at all of the major bases.

In addition to these investigations, the U.S. Army Corps of Engineers is
responsible for a program that evaluates the waste sites on abandoned military
installations. There are at least 150 of these around Puget Sound in such
places as Vashon Island, Kingston, Poulsbo, Sand Point, Discovery Park, Paine
Field, Olympia Municipal Airport, Port Angeles, Blaine, and Ttrlalip.

EPAs Region 10 office has initiated a ioint effort with the state to identiry rhe
various environmental conoerns at federal facilities. Inspections have been
completed at the Tlident Submarine Base at Bangor, Fort Lewis Army Base,

and the Puget Sound Naval Shipyard in Bremerton. An inspection of the
Naval Unde$ea Warfare Engineering Station at Keyport is planned for 1988.
EPA and the Depanment of Defense are negotiating interagency compliance
agreements to begin a program of regular environmental self-audits of these
facilities,

Most federal environmental laws also require that federal facilities comply
with state and local laqis and standards. The federal Clean Whter Act states:
"Each department. . . of the Federal Go\rernment. . . engaged in any activity
resulting . , , in the discharge or runoffof pollutants . . . shall be subject to and
comply with all federal, state, interstate, and local requirements, administra-
tive authority, and process and sanctions respecting the @ntrol and abatement
ofwater pollution in the same manner, and to the same extent as any non-
governmental entity. . .'(S€ction 1323). Similar provisions exist for hazard-
ous waste management and cleanup. If there is a discrepancy between surte
and federal requirements, however, the federal requirements may supersede
the state's.

Public comments encouraged federal compliance and coop€ration with rhe
plan. Descriptions of ongoing agency enforcement and inspection activities as

well as several existing enviroDmental prograrns on military bases were
omitted from the draft plan disclssion. This issue was ranked of medium to
high priority relative to other issues on the unfinished agenda.

An overview of existing programs and enforcement actions was added to the
above dimrssion. The Authority, in cooperation with EPA and Ecolory, will
continue ongoing efforts to achieve plan compliance by Deparament of
Defense facilities. After on-site visirs in 198t1, compliance agreements Mll be
negotiated. Other action items may be ad<lressed in the 1991 plan pending
evaluation of the compliance progress. The Authority will work with the Puget
Sound Estuary Program (PSEP) to ensure that its federal consistency report is
integrated with the plan, and to assist the PSEP Management Committee in
developing action recommendations related to federal activities for the 1991
plan.
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FISH AND
WILDLIF'E HABITAT

Problem Definition

Non.wetlond terrestrial
habitat

Fish and wildlife habitat consists of the mmbination of tactors such as avail-
able food, water, cover, and open space that enables animals to survive in their
environment. Without food and water, protection from predators, room to
breed and raise young, and territory such as migratory corridors to me€t their
basic needs through the seasons, animals will not survive. Habitat is typicatly
lost or degraded when land and water bodies are developed for human uses or
contaminated by waste from human activities, This forces organisms into
habitats that are not optimal, or puts them in oompetition with other in-
dividuals for remaining optimal habitat. Diminished habilat also may create

"ecological islandsn that are too small to support or maintain ecological func-
tions that are nec€ssary for survival. Fish and wildlife individuals perish,
populations are reduced, and the species composition ofan area may change
as a result of the loss of preferred habitat, The proteaion of fish ancl wil<llife
habitat is thus crucial for the maintenance and enhancement ofan ecosystem

such as Puget Sound. Likewise, the ultimate purpose of protecting $'ater
quality is to provide habitat that supports the survival and enhancement offish
and wildlife species that are important e{onomically, as well as to enhance the
general quality of fife in the Puget Sound region.

Habitats ofthe Puget Sound area can be distinguished by the er(ent to which
they are saturated by water, Three broad habitat categories present in the area
are non-wetland terestrial habitars (including old growth forests, upland
riparian mrridors, riverine floodplains, and shrub and grassland areas), wet-
lands (marine, estuarine, and fteshwater), and the deep/open water of the
Sound. The boundaries between these habitats are blurred by the continual
movement of water and life across them, and they together form rhe single, in-
tegrated network of interdependent species and habitats that constitutes the
Puget Sound ecoslstem.

The Puget Sound Whter Quality Act calls for the Puget Sound plan to include
recommendations on "protecting, preserving and, where possible, restoring
wetlands and wildlife habitat and shellfhh beds throughout Puget Sound'
(RCW 90.70.060 (11)). The Puget Sound plan includes a wetlands protection
program and a shellfish prorection and restoration program, both of which are
currently being implemented. However, there is no comparable program for
the prorecdon and restoration of non-wetland terrestrial or deep/open water
habitats.

The condition and availability of habitats in upland areas can be ofvital impor-
tance to Puget Sound fish and wildlife species. Many of these species are de-
pendent on non-marine/estuarine and non-wetland habitats during portions of
their life cycle for such critical activities as breeding or feeding, The Depart-
ment of Wildlife estimates that up to 70 terrestrial species plus all the
anadromous fish species rely on both the marine waters of the Sound and non-
wetland terrestrial habitats (usuatly upland riparian corridors). For example,
numerous songbirds, water-related birds (e.g., eagles, herons, egrets,
shorebirds) and orher wildlife (e.g., beaver, otter, racoon) depend on both wet-
land and non-wetland habitats. lv{any species that use wetlands for primary
breeding habitat may depend on other habitats during other life stages. In ad-
dition, upland buffer zones adjacent to wetland habitas are important for
protecting sensitive wetland habitats as well as providing escape habitat for

215



1989 Puget Sound lVater Quality Managcocnl Platr

Deep/open water hobitat

resideot specias. The type and €xtent of development of uplatrd areas (e,g.,
parking lots, clearcuts, and feed lots) can also directly affect the water quality
and therefore habitat lue of nearby water bodias.

The Authority's 1986 Habiut and Wetlands hotection Issue Papa concluded
that maintenance of existing populations of many Puget Sound species will
depend on preservation of upland habitats as well as the wetlands and ftesh-
water and marine habitats of the Puget Sound area. Although it is important
to protect tho6e habitats seemingly most important to the most species (e.g.,

wetlands), the protection of critical non-wetland habitats is also important.
The trend in land development to residential multi-unit construction on the
hillsides of rural areas surrounding suburban communities has incaeased the
lossqs of wooded wetlands and uplands, particularly those not direclly as-
sociated with str€ams. With a 20 peroent increase in population around the
Sound projected by the year 2000, there will be a 70 percent increase in lands
developed for rural non-farm use. I,Iany of these lan<ls currently provide
habitat ffitical to the survival of Puget Sound frsh and wildlife populations.
Despite the recognition that a variety of habitats are both important and
threatened, we have a very incomplete understanding of the extent of (1) over-
all habitat losses in the Puget Sound area, and (2) the tools needed for
widespread habitat protection and restoration.

The open waters of the Puget Sound area provide critical habitat for
thousands of organisms. Primary inhabitants include phyroplankton and
zooplankton, subridal macroalgae (kelp), benthic invertebrates (e-9, am-
phipotls, worms, clams, shrimp, and crabs), benthic aod pelagic fish (e.g., sole,
flounder, herring, salnonids, hate, pollock, and ood), marine birds (e.9., loons,
grebes, and alcids), and marine mammals (e.g., harbor seals, sea lions, and orca
whales). Many programs in the Puget Sound plan are foc'used on water and
sedimenr quality in the marine waters of Puget Sound, with an emphasis on
control of toxicants, However, the plan does not directly addr€ss the question
of quantitative phpical losses ofdeepiopen water and non-wetland habitats
<lue to development or other human-induced perturbations (although it does
address the introduction of toxicaDts). hr example, the Contaminated Sedi-
menls and Dredging Program of the plan is intended to improve the quality of
sediment in the Sound but do€s not directly focus on the physical loss of ben-
thic habitat (e.9., that may r€sult from the open cater alisposal of dredge<l
material). The protection of subtidal eelgrass beds (critical habitats for a num-
ber of species) from dredging or marina onstruction would not necessarily be
enhanced by programs in the Puget Sound plan, yet the state Department of
Wildlife estimates that the state has loct 33 percent of its historic eelgrass
beds. In addition, while the Nonpoint Source Pollution Program may be a-
pected to address sources of mntaminants in priority watershetls, the plan
does not include a comprehensive program for stream or riparian zone prctoc-
tion.

There is no law specifically designed for habitat protection in $hshington
State. Protection, to the extent it is achieved, is through implementation of
se\rcral laws administered by federal, statg and local governments. Each law
applies to a different geographic area and to a different set of activities, which
resuls in variable levels of protection for imponant habitats. Fbr example,
multiple laun will apply to an action in the intertidal area ofan estuary,
whereas a similar major development in an inland wildlife habitat may require
no approval other than local building permits. In some cases the laws are

Regulatory trYamework
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tightly coordinateq for example, the federal Clean \r&.ter Act Section 404 and
the RivreN and HarboB Act Section 10 programs are integrated with other
federal and state programs. However, in many cases coordination is minimal
or lacking, and the quality and quantity of habitats are not sufficiently
protected.

Federal laws that address habitat are the Clean Water Act, rhe Fish and
Wildlife Coordination Act, the Endangered Species Act, the Marine Mammal
Protection Act, and the Coastal Zone Management Act. Section 404(b)(1)
guidelines are adopted pursuant to the Clean Water Act and contain
provisions for habitat preservatior These guidelines require, among other
things, project applicants to document that practicable alternatives to filI in
aquaticArvetland sites do not exist. In Puget Sound the permit process under
the Clean \tr/hter Act is also supported by the stong mitigation policies of EPA
Region 10 and the U.S. Fish and \Pildlife Service. Some limitations of the Sec-
tion 404 proc€ss are that it pertains solely to waters of the United Sfates (in-
cluding wetland habitats) and actions in areas less than one acre are exempt.
As a result there may be cumulative effects from the losses of small isolated
wetlands.

The Fish and Mldlife Coordination Act requires that wildlife conservation be
given equal consideration to the other aspects ofwater resource development.
The Endangered Sp€cie.s Act prohibits funding or permitting of projects by the
federal government if such projects would threaten the continued existence of
an oflicially threatened or endangered species. Likewise, the Marine Mammal
Protection Act affords some protection to habitat, although the focus of this
act is on prevention of harassment and harvesting of marine mammals,

$hshington has a state shoreline management program that addresses those
shoreline activities that arc regulateal by the federal Coastal Zone Manage-
ment Act. While wetland areas are specifically included in the federal act,
mauy local shoreline master programs do not specifically idenilry valuable
riparian and other habitats or contah explicit policies concerning habitat
protection. The state Shoreline Management Act (SMA) provides some
protection for wildlife habitat in that it requires preparation of land use plans
for any development on Puget Sound shorelines. The SMA also institutes a
permit program for construction activities in and on shorelines in the state.
Howery€r, the SMA do€s not explicitly and effectively prevent either the loss or
degradation of habitat, particularly because of its exemption ofwetlands as-

sociated with streams and lakes smaller than 20 acres.

The state hydraulic project approval (HPA) process is administered by the
\lthshington Departments of Fisheries and Wildlife and is required for' . . . any
person or government agency desiring to construct any form of hydraulic
proiect or other work that will use, divert, obstruct, or change the natural flow
or bed of any river or stream or that will utilize any of the salt or fresh waters
of the State.' The HPA process is linked to the U. S. Army Corps of Engineers
permitting process under Section 10 of the Rivers and flarbors Act and Sec-
tion 404 of the Clean \4hter Act. While the evaluation criteria are very
specific for some habitats and resources, HPA does not apply to rqsouroes
other than fisheries. Thus, wetlands, riparian corridors, and other habitas
that are considered to be pdmarilywildlife habitat are not protected under the
program. This is partially due to a lack of information which would definitive-
ly show the value of non-stream habitats (such as wetlands adjacent to the
Sound) to fisheries resourc€s.
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FRESHWATERUSE
ANDAVAILABILITY

Other state laws and programs which affect habitat protection are the State
Environmental Policy Act (SEPA) and the Department of Natural Resources
aquatic lands management and leasing program. Mitigation for habitat loss
may be required under SEPA, but the act lacks specific guidance on ap-
propriate types of mitigation or the extent to which mitigation should be re-
quired for given types of habitat impact DNR management and leasing of
state-owned aquatic lands does affect habitat protection, and DNR may use
funds mllected from leasing fee.s for habitat improvements.

In certain areas (for example, estuarine areas) existing regulatory authority
can successfully proteft important habitats. However, these protective
measures are not based on clearly defined state objectives for habitat protec-
tion but rather on individual agency interpretations of their authorities; both
the authorities and their interpretations tend to vary. An additional problem
related to fish and wildlife habitat is that the quantity, quality, and compara-
tive importance of specific habitats in the Puget Sound area has not been com-
prehensively determined. It is also not well understood what minimum size
may be required for a habitat to retain its functional value or how important
adjacent but different habitats may be to resident species. A Soundwide inven-
tory based on carefully developed criteria (e.g., functional values of individual
habitats) should be completed in order to determine the extent of the need for
habitat protection and restoration lhroughout the Sound.

This issue received a considerable number of commetrts and was ranked very
high in priority relative to the other unfinished agenda issues. A number of
people suggested that more studies are needed and that more needs to be done
to protect important habitats in the Puget Sound area (e.g., by improving exist-
ing regulations). Several commenters suggested that important "indicator
species'should be used to monitor the health ofthe Sound, and another
stressed the importance of maintaining the ecological functions and diversity
of key habitats in the Sound.

Because of the complexity of this issue and the range of comments received in
the scoping proc€ss, Authority staff will conduct additional scoping of the tech-
nical and policy/regulatory questions related to fish and wildlife habitat and
report back to the Authority in March 1989 with a recommendation for the
best way to addr€ss the issue. Depending on the results of this scoping exer-
cise, an issue paper may be prepared to further analyze unanswered technical
and regulatory questions related to fish and wildlife habitat (e.9., the link be-
tween habitat protection and water quality standards, lhe use of indicator or-
ganisms, and various jurisdictional questions). The issue paper may lead to a
L991 plan program or to possible modifications to existing plan programs.

There are many competing interess for the use of fresh water. Some interests
require that water remain in the streams o ivers. For example, flsheries
depend on adequate instream flows and habitat conditions. Hydroelectric
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power and some recreational activities (such as boating and fishing) also
depend on adequate instream water supplies. Other activities require diver-
sion of the water for out-of-stream ulies. Indrurtrial, commercial, residential,
and agricultural users compete for the water that is withdrawn from the
stream. Estimates of water consumption in the Puget Sound basin indicate
that 52 percent is consumed for domestic use, 12 Wrce'nl for commercial use,
and 36 percenr for industrial use, including agriculture. While some interests
compete for th€ right to withdra$, anailirble water, others fight to keep water in
the streams for fish, energl production, and recreation.

\Vater availability is a function of hydrologic conditions and the patterns and
e$ent of existing uses. Although wqstern \rashington generally rec€ives ade-
quate precipitation on an annual basis, the rainfall pattern creates some
problems. Most of the precipitation is received during the winter, while sum-
mer and early fall tend to be rather dry. Nearly all streams in the state reach
their lowest flows during this period. Water demand for many uses, including
irrigation and municipal use, peaks during this dry period. The low flow
period is also a critical time for recreation, aesthetic values, \f,ater quality, and
Iish and wildlife. In many cases the level of fish production is determined by
flows during this low flow period.

The primary concern of fresh water availability for Puget Sound, as defined by
state law, is the effect on fisheries resources and habitat. If too much water is
allocated to out-of-sueam uses such as municipal water supplies and industrial
proc€ssing, the remaining instream flow can be too low to provide adequate
habitat. Decreased quantity is often associated with decreased $,ater quality
due to le,ss flushing and higher conoentrations of seiiment and pollutants.
The small sueams in the Puget Sound basin are particularly vulnerable. Even
small allocations to out-of-stream uses can leave these streams unsuitable for
fish migration, spawning, and rearing. If anadromous fish do not find suitable
habitat for spawning fish production in Puger Sound could drastically decline.

There are other potential problems to Puget Sound with increased allocation
of fresh water. Wetlands can be reduc€d or eliminated when rhey are not ade-
quately replenished by fresh water. Much of the fresh water that is removed
from natural s]6tems b€aomes waste\ ater and must receive treatment in was-
tew:rter s]rsterns. There is also a potential problem when reduced freshwater
flow allows saltqrater to move upstream at the mouth ofan estuarine river.
Thfu can harm biological resources that rely on freshwater flows. All of rhese
coocerlrs are accetrtuated during droughts.

Some of the competing ne€ds for fresh water include:

Fisheries. The inland waters of '{hshington provide habitat for 75 species of
fish, 46 of which are native. Fourteen species are anadromous; they spawn in
fresh water but spend most of their adult lives in marine waters. The rest are
resident fish and spend all of their lives in fresh water, There are over 10,000
individual streams draining into Puget Sound which are suitable as fish
habitat. Salmon and trout need clean, orygen-rich, cool flowing streams for
rearing and clean gravel for spawning. V&ter flow is also an important ele-
ment of fish habitat. lbo much flow can scour a stream bed and reduce water
quality, lbo little water can reduce habitat, overly expose eggs, or result in
water temperatures that are too high. Fisheries studies show a clear correla-
tion between total fish production and the level of lowest persistent flow
during fresh water life phases. nWet' summer and fall years consistently
produce more fish than "dry'summer and fall pan. This is of particular im-
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portance to Puget Sound tribes who believe that maintaining their fishery
resour@s through adequate instream florrs is a reserved treaty right.

Municipal and Domestic Wata Supplies, The ciries of Seattle, Thcoma, and
Everett operale municipal water supply projects on the Codar and lblt Rivers,
the Green River, and the Sultan River, respectively. These sptems provide
the majority of the domestic water supply for the central Puget Sound
metropolitan region, although some citi€s are supplemented significantly with
groundwater, particularly tcoma- Other large surface water systems in
western \lhshington include Bellingham, Olympia, Bremerton, and Port An-
geles. New surface water diversions are being considered by Seattle, Bellevue,
Thcoma, Jetferson County, and Kitsap County. Many small independent
private and public dome.stic water qEtems €xist throughout Uhshington.
Many of these water supply slEtems were set erely hit by the 1987 drought,
which intensified the competition for water.

Indttstial and Commatial Water Supplies. The primary industrial and commer-
cial uses ofwater are chemical and mechanical processing and oooling. Pulp
mills, the production of s€miconductor chips, and food processing are ex-
amples of industries that require heavy water l$age. Most industrial and com-
mercial users obtain water ftom municipal water systems, and this accouns for
more than half of the water taken from some municipal water qotems.

Agriculure. Agricultural water use in western Wbshington is primadly divided
between livestock watering and irrigation. Livestock watering involves provid-
ing drinking water to animals directly from streams or diverting water from
streams to maintain a drinking water supply. Dairy farming in northwestern
\lhshington is the primary livestock use in the Puget Sound basin. Although
reliance on irrigation is not as great in w€stern \lhshington as it is in the east-
ern pan of the surte, there is scattered irrigation throughout the lowland areas

of the Puget Sound basin Irrigation water may be drawn ftom private wells,
supplied by municipal water sptenu, or drawn from surface water diversions,

Ezerp. Hydropower repr€sents over 70 percent of rhe electrical energr
capacity in Nonhwest. Many hydroel€ctric plants were installed on the rivers
of western Vrhshingon in the earty part of rhe century. Smaller plants were
removed from service as large hydro plants on the Columbia provided ample
inexpensive elecricity. Some of these small plants (generally run-of-river
plants thar do not use a dam) have been under comideration for redorelop-
ment as a part of the trend toward small, deoentralized facilities. All
hydroolectric plants can affect the fish, wildlife resourc€s, recreation, and
scenic values of rivers.

Habitat. Riparian habitats are characterized by high diversity, alensity, and
productivity of plant and animal species. Numerous species can be affected bry

varying stream flonm. Riparian areas provide necessary food, water, @ver,
breeding and rearing space, hiding and resting areas, and thermal protection
for many species. Some amphibians and mammals and many uraterfowl are to-
tally dependent on riparian or wetland areas for food, either ftom riparian
vegetation or from predation on rhe species that live in riparian habitats. Low
stream floun can destroy riparian vegetation antl <lrastically alter habitat areas.

Recreatiott. Ulater-related recreation is b€coming increasingly popular in
we.stern Uhshington. Yhter-dependent recreation includes such things as boat-
ing (including kayaking and canoeing! fishing, an<l swimming. In addition, ao
tivities such as camping, backpacking picnicking and hiking often depetrd on
water for scenic nalue.
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Regulatory trYamework The issue of instream flows was specifically addressed in 1949 when rhe legista-
ture declared it to be the policy of the state "...that a flow of water sufficient to
support game fish and food fish populations be mainrained at all times in the
streams of this state.' The legislation (RCW 75.20.050) authorizes the Deparr-
ment of Ecologr to deny vater allocation permits 'if in the opinion of the
director of Fisheries or the director of Game [now Wldlife] , such permit
might result in lorrering the flow of water in any sream below the flow neces-
sary to adequately support food and game fish populations in the stream.n
Under this authority, Ecologr has closed approximately 25O streams to further
appropriation and has applied low stream provisions to another 250 streams.

The Minimum \r\hter Floun and t-evels Act (Chapter 9{J.22 RCW) requires
Ecologr, when requested by tbe directors of Mldlife or Fisheries, to establish
minimum stream flotrts and lake lenels in order to protect fish, game, birds,
other wildlife, recreation, aesthetics, or water quality, The law does not define
criteria for the determination of the minimum flows.

The Vvhter Resources Act of 1971 (Chapter 90.54 RCW) provides that 'peren-
nial rivers and streams ofthe state shall be retained with base flows necessary
to provide for the preservation of wildlife, fish, scenic, aesthetic and other en-
vironmental values, and navigational values.' Ecolory adopted the Whter
Re,sources Management Program regulation in 1976 to provi<le guidelines for
instream flow and water allocation activities. This regulation establishes 62
\rAter Resource Inventory Areas (WRIA) as planning units. Of the 19
WRIAs surrounding Puget Sound, 12 have established instream resource

Protection Programs.

Instream floun protect streams only from water appropriations approved after
the adoption of the minimum flows, When the flow of the stream falls below a
specified level, these new appropriations must stop removing water until the
minimum instream flow is met or exceeded (RCW 90.22.030 and 90.54.900).
However, under existing law water rights issued prior to the establishment of
the minimum instream flow cannot be affected by a later instream flow regula-
tion.

There has been increasing oontroversy over the approval or denial ofwater
right permits based on the need to protect instream resources. In September
l9E5 rhe state Emlogical Commission advised against adoption of Ecologrh
instream flow regulations for the Skokomish-Dosewallips V&ter Rasource In-
ventory Area because of mncern that it would not adequately protect pristine
streams, In response to public concern, the Commission sponsored a public in-
stream flowworkshop. In Fcbruary 1986 Ecolog appointed a 2O-member In-
stream Flow And rtrhter Allocation Advisory comminee, Ecolory prepared a
programmatic environmental impact statement for instream resources and
water allo€tion, and the report of the Advisory Committee is addressed in the
EIS. In November 1987 Ecologr proposed a preferred alternative comprised
ofvarious components of the alternatives in the EIS,

The preferred alternative met with some dissatisfacrion, primarily by
municipal water supplien and agricultural interest groups who felt Emlogr
was exceeding its authority to set instream flows, There was also concern that
the alternative did not adequately address the economic impacts of limiting
out-of-stream us€s. As a result of the controversy, the 1988 legislature passed

a bill that required Ecolo$/ to contract with an independent fact-finder. This
objective fact-finder has facilitated discussions among the various interest
group and evaluated the clarity and consistency of existing water policy laum.
The fact-finder reported his findings to the Joint Select Committee on \lhter
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GROUNDWATER
CONTAMINATION

Problem Defrnition

Resource Policy of the legislature in June 1988. The joint select committee
will prepare recommendations by December 1, 1988, for the full legislature to
consider in January 1989. Untit July 1, 1989, Emlogr ffiry not (t) amend cur-
rent guidelinqs, (2) adopt the Feferred alternative for instream resources and
water allocation, (3) adopt new water reseryations, or (4) issue any new per-
manent appropriation permits for surfa@ water. Ecologr is also staffing rhe
Whrer Use Efficiency Study Committee of the legislature which is simul-
taneously exploring conservation measures.

Much of the public concern expressed was for groundwater contamination and
the availability of drinking water. Whter conservation measures were en-
couraged. Comments reflected the ongoing debates about the use of water for
Iish habitat, farming fhhing, and drinking. Recognition of functioning state
and local programs led to a low ranking of this issue for future Authority effon.

The Authority will continue to review and comment on significant activities,
such as the recommendations of the Joint Select Committe€ on Water
Resource Policy and the Whter Use Efficiency Study C-ommittee.

In addition to surface water sources, contaminated groundwater can carry pol-
lutanE to the waters of Puget Sound. Croundwater basins can be
hydrogeologically linked to both surface waters in the basin atrd to the Sound
iSelf. Thus, pollutants in groundwater cirn affec1 water quality in the Sound.
Contaminants can reach groundwater from a variety of sources including im-
proper disposal of solid or hazardous wastes, failing on-site sewage disposat
(septic) sptems, spills and accidents, and other activities that allo$, potential
contaminants to migrate underground.

Groundwater is found in porous underground geological formations that fonn
dynamic rcservoirs known as aquifers. In the Puget Sound basin groundwater
is found throughout subsurfac€ water-bearing sediments deposited within the
last million years by str€ams and glaciers,

A critical physical connection exists betwee[ surface water and groundwater.
Although the amounts are not known, water from aquifers discharges into
Puget Sound at shoreline areas. On the land, shallow aquifers tend to till and
deplete with an obscure distinction between surface and groundwater boun-
daries. These aquifers are recharged by surface infiltration during lvet seasons
and discharge water to streams throughout the year. Deeper aquifers also
erdst that are recharged by shallow aquifers in upland areas. These deeper
aquifers discharge to overlying aquifers near streams at lower elevations and
along rhe Sound.

Due to these hydrogeological relationships there are several potential routes
for mntaminated groundmter to reach Puget Sound: (1) subsurface move-
ment ftom an aquifer to the Sound; (2) introduction of contaminated
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Regulatory Flamework

groundwater to a surfac€ stream which flows to the Sourd; (3) groundwater
that is removed for irrigation, domestic, or industrial use and then discharged
into Puget Sound or a tributary; and (4) seepage of contaminated groundwater
into an underground storm drain which dischargcs to the Sound. A variety of
sile-specific factors influence the potential for contaminated groundwater to
reach Puget Sound such as the degree and type of mntamination, the
proximity of the contamination to the Sound, and local hydrogeologic condi-
tions.

Although relatively little is known about the extent of contamination of Puget
Sound by groundwater, some cases have been documented. One of the best
known examples is commencement Bay where groundwater contaminated by
historical industrial actMty joins the many surface u,ater discharges.
Groundwater contamination was conlirmed in at least two watenuap in the
C-ommencement Bay vicinity due to past waste disposal practices and leakage
from underground storage tanks and pipelines. In one waterway groundwater
was found to contribute 74 percent of the total loadings of trichloroethylene
and tetrachloroethylene (or 5.9 pounds per day). These contaminants are
ftom solvent plant wastes that were disposed on site from 1947 to L973,

Groundwater carrying contaminants to Puget Sound has also been mnfirmed
in Eagle Harbor and Budd Inlet. Both sites involve wood preserving opera-
tions where creosote and other organic compounds have built up in the
ground over time and are now visibly seeping into Puget Sound. The direct
link betvreen contamination of surface water and groundwater is illustrated in
the Nooksack River where applications of the pesticide EDB to farm fields has
contaminated both surface and groundwater.

Although only relatively few cases of groundwater mntamination of Puget
Sound are verified, other studies are in progress. For example, EPA is conduct-
ing a groundwater investigation of the Harbor Island Superfund site. The in-
vestigation will assess the impact of contaminated groundwater on Puget
Sound.

In addition ro the general water quality provisions ofstate and federal laws
there are some programs that are specifically focused on groundwater. The
federal Safe Drinking r*hter Act (SDWA) contains groundwater management
provisions to protect sole source aquifers (i.e., aquifers that are the only
source of drinking water for a given population). The SDWA also defines a

program which states nlay utilize to develop and implement a wellhead protec-
tion program to protect wells from contamination

In order to deal with the institutional problems of groundwater that flows
through many jurisdictional boundaries, the legislature required Ecologr to es-
tablish a statewide Groundwater Management Strates/. The strates/ placed
the highest priority on the development of groundwater quality standards.
These are currently being develo@ for release in the fall of 1988. The
strategr identifies and designates groundwater management areas. Once these
aroas are designated, the urious governmental entities with jurisdiction
develop a groundwater management program. As of January 1988 nine
groundwater management areas had been designated in the Puget Sound area,
and grants totalling $2.7 million were given to local agencies to support the ef-
fort. These efforts are to be coordinated with local watershed planning efforts
to aontrol nonpoint pollution.
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Sources of
Groundwater
Contamination

1. Hazardous Wastes

Problem definition

Regulatory framework

It is beooming increasingly clear that sources of grounds,atet contamination
are often the same sour@s that conaminate surface water, This demonstrates
a need to have a regulatory system that htegrates protection measures for
both surface water and groundwater. Give[ the variety of sourc€s of con-
tamination and their conesponding regulatory structures, there is often a

failure to recognize potential problems and correct them before damage is
done. For example, rhe Department of Social and Health Services is respon-
sible for regulating drinking water while Ecology is responsible for regulating
groundwater. Within Ecolory the hazardous waste ,egulatoN sometimes act
independently of the groundwater regulators. There is clearly a need to im-
prove regulatory decision-making prooes$es so that cross-media effects are ad-
dressed and hopefully prerrented. Ecolory has established an internal
groundwater coordination mmmittee to address these issues. Ecolog has
also undeftaken a pilot study to test for agricultural chemicals in groundwater
in selected areas of the state.

Many sources of groundwater contamination could threaten Puget Sound in-
cluding pesticides, failing sepric systems, and stormwater. In addition, four
sources of groundwater contamination are currently receiving a lot of atten-
tion and are not specitically addressed elsewhere in the plan: hazardous was-
tes, solid wastes, underground storage urnks, and infectious wastes.

Hazardous wastes are the highly toxic wastes that can cause cancer, birth
defects, or other human health problems. Hazardous wastes also include
materials that are explosive, corrosive, or flammable. (Radioactive wast€s are
not generally regulated as hazardous wastes unless the two wastes are mixed
together). The primary environmental effect of improper management and
disposal of hazar<lous wastes is water pollution, either to surfaoe waten or
groundwater. Nearty every site tbat is being addressed by state and federal haz-
ardous waste cleanup laws is either contaminating a body of water or is
threatening to contaminate the water. Bocause the movement of groundwater
is not documented it is ditEcult to ass€ss rhe impact of hazardous vastes on
Puget Soun& However, the majority of sites designated by the state and
federal governmen8 as the most severely contaminated sites in the state are in
the Puget Sound region (e,g,, Harbor Island, Ea$e Harbor, and C.ommence-
ment Bay). Therefore, hazardous wastes represent a potential sourc€ of con-
tamination to Puget Soutral,

There are nro major state laws that deal with hazardous wastes: one to regu-
late the cument production of the wastes in order to prevent future problems,
and another to addr€ss the cleanup of past problems. V&shington's Hazard-
ous \lhste Management Act (HWMA) prorrides a management scheme in-
tended to prgvent future problems but do€s not regulate the cleanup of
hazardous waste sites. Any person who generates waste in \lhshington is
responsible for proper classification and management of that waste. A waste
generator must lirst determine if the wastes are defined as solid wastes or haz-
ardous wastes. This involves t€sting for hazardous characteristics of the waste
and determining the quantities generated. Ifthe generator produces less than
220 pounG of hazardous wastes p€r month the wastes are classified as rclid
wastes. The generator is not required to comply with any other state laun or
procedures for these 'moderate risk'wastes, although local governments are

224



lte Unlinished Agenda

2. SolidWaste

Problem dellnltlon

currently developing plans for handling these wastss. The local plans required
by state law are subject to Ecolory review.

If the generator has classified the waste as hazardous the HWMA establishes
permit, reporting, and handling requirements. Although the HWMA estab-
lishes management priorities for hazardous wastes (waste reduction and recy-
cling are the top two priorities, and land disposal is the lowest priority) in
practice they are not often follorved. This is due to a combination of cost con-
siderations, a lack of available technologies, anal inadequate enforcement of
the priorities.

The Hazardous rtr/aste Cleanup Act (rIWCA) was enacted by the state legisla-
ture in October 1987 to establish a process to clean up dangerous sites and to
establish liability for persons who generale,hazardous wastes or are respon-
sible for a site where wastes are disposed.Sr The HWCA basically provides
that any person who contributes to a hazardous waste problem is responsible
for cleaning up the site even if the contribution represents only a small portion
of the problem. If a responsible party cannot be identified or fails to assume

cleanup responsibilitie.s, Ecologr is authorized to conduct the cleanup, issue
strict penalties to persons \ ho fail to cooperate, afld reJover their costs from
responsible parties, The HWCA also impos€s a tax on the first sale of hazard-
ous substanc€s to fund cleanup and enforc€ment activities, Because this
program is so new it is impossible to assess its effectiveness. However, it is
clear that the new t&( will generate substantially more revenue to conduct
cleanup actions and to initiate enforcement.

These two smte laws supplement federal law. The federal Resource Conserva-
tion and Recovery Act (RCRA) establishes regulations for the management of
hazardous wastes, but in most instanoes the regulatory responsibility has been
delegared to the state. The Comprehensive Environmental Response, Com-
pensation, and Liability Act (CERCL.a\; commonly known as Superfund)
provides financing and minimum requirements for cleanup of the \ orst sites
in the muntry. 'nventy€ight sites in \i/ashingfon are designated as federal Su-
perfund sites. Eighteen of these sites surround Puget Sound including those in
Commencement Bay and Eagle Harbor. The state list includes over 50 addi-
tional sites sdth more than 30 in the Puget Sound area. These state sites have
not be€n designated under the federal law and therefore the state is respon-
sible for financing the cleanup and for establishing the cleanup standards.

In order to eliminate the air pollution problems associated with open burning,
in 1972 rhe state required that garbage be disposed in nsanitary" landfills. Al-
though the,se landfills were once considered safe they have caused severe en-
vironmental and social problems. Some communities are faced with
contaminated goundwater and methane gas migration. In fact, many of the

55 The November 1988 bqllot will include an initiative regarding hazardous waste
cl€anup. If tho initiative pass€s, it will replace the 6tate's existing bazardous waste
cleanup law.
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Regulatory framework

contaminated sites needing to be cleaned up under state and federal hazardous
waste cleanup laws are former solid waste landfills.

Although the Solid Vaste Management Act establishes management prioriti€s
(i.e., (1) waste reduction, (2) recycling, (3) incineration, and (4) landfill) the
state continues to rely on the lowest management priority: landfills. Tbday
over 80 percent (2.5 million tons) of the state's garbage is lan<lfilled while only
15 percent is recycled. Many communities have reached capacity at their cur-
rent tandfilt sit€s. For example, Seattle no longer has an operating landfill and
is using King C-ounty's facilitie.s.

In 1984 the legislature directed Ecologr to adopt new standards for landfill
design, construction, operation, and closure. The standards are intended to
eliminate the leachate, methane gas, and other environmental problems as-

sociated with landfills. Existing landfills must @mplywith these standards by
November 1989, although there is concern that this deadline will not be met or
enforced.

Replacing existing landfills with environmentally sound nstate-of-the-a n

landfills will require a substantial investment. Ecologl estimates it will cost b+
tween $450 million and $1 billion over the next 20 y€ars to bring landfills up to
the minimum functional standards (this excludes land acquisition, legal fees,
environmental rwiew, and tinancing costs). While waste dispo6al has be€n a
bargain in the past, toda/s garbage ratepayers will be paying the tnre oost of
disposal for past and future generations.

Although incineration is not one of the top management priorities, many com-
munities (Spokane, King, Skagit, an<t Pierce counties, and others) are looking
to incineration facilities ro reduce their reliance on landfilts. However, siting
either alt incinerator or a landfill is a aontroversial local issue and is generally
met with significant public opposition. Citizens continue to b€ concerned with
the environmental and financial isues surrounding both types of facilities, and
few people want a landfill or an incinerator in their backyard.

ln addition ro the problems posed by permitted solid waste facilities, the most
severe prcblems alfecting Puget Sound may be from unknown landfills that are
operating without a permit as well as from abandoned landfills (particularly
those located in shoreline areas). These sites are often discovered only when a

serious environmental problem (such as contaminated drinking water) re-
quires an investigation of its cause. Unfortunarely, this approach does not
facilitate preventive actions.

Responsibility for proper solid waste management ress primarilywith local
governments. l,ocal health departments are responsible for issuing permits
for all solid waste facilities and for enforcing the conditions of the permits,
Ecologr is responsible for ensuring appropriate statewido management of
solid wastes. Emlogr may appeal the issuanoe of a permit by a local health
department to the Pollution C-ontrol Hearings Board but does not have ul-
timate approval or denial authority. Ecologl is responsible for approving
local solid waste management plans and for establishing statewide standards
for solid waste facilities. However, because local health departments are the
primary enforcement entity and cities and counties are often the owners or
operators of landlills, there can be a conflict of interest. County health depaft-
ments are placed in a ditfiorlt position when enforoement adions must be
taken against county commissioners who also oversee the health department.
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3. Underground
Storage Thnks

Problem delinltlon

Requlatory framework

Ecolory has taken a limited role in solid waste enforcement due to inadequate
statutory authority and budget.

Petroleum products and other chemicals enter groundwater through un-
detected leakage of underground storage tanks and lines. Many of rhe under-
ground tanks and lines in the country were installed in the mid-1906 or
before. As is the case with many aspects of our inftastructure, they are wear-

ing out.

Ecolory coordinates a federally required underground storage tank notifica-
tion program which has identilied almost 35,000 such tanks in Washington.
Fifty-seven percent are located in counties surrounding Puget Sound. About
99 percent ofthe tanks store or once stored petroleum products; the rest store
chemicals.

The primary method used to detect leaks in tanks is a daily inventory record.
Although this record is required by the state Uniform Fire Code, it is kept for
only 42 percent of the tanl6 in the state. About A5 percent of the tank cur-
rently in sewice employ no leak detection method at all. At least 90 percent of
the tanks are single-wall and have no protection from corrosion.

More than 40 peroent of the tanks identified are over 15 years old. The nation-
wide average for the safe life ofa tank is 16 years; after this lanks are statislical-
ly likely to leak. Epolory estimates that, at a minimum, more than 1,500 tanls
are leaking in \lhshington and concludes that this could lead to a very serious
threat to public health and the environment. Approximately 1,000 of thase
leaking tanks may be located in the counties that surround Puget Sound. Be-
cause ofcurrent leak detection practices many existing leaks may not be iden-
tified until environmental or public health damage o@urs.

Although it is clear that underground storage tanls may represent a s€vere

threat to groundwater in the Puget Sound region, it is less clear that they repre-
sent a significant threat to Puget Sound water quality. The extent of the
problem depends on the type of contaminant that is leaked, the migration pat-
terns of the groundwater, and the sensitivity of the resourc€s,

The federal Resource Conservation and Recovery Act (RCRA) requires that
storage tanks be identified and that a federal program to properly manage
the,s€ tants be developed. This portion of RCRA has not been delegated to
Ecolory and therefore EPA is primarily responsible for implementation. EPA
is currently adopting regulations which will be in effect in \Ivhshington unless
the regulatory responsibility is delegated to the state (ifrhe state seeks such
delegation). Ecolory may request that the legislature authorize the agency to
request delegation of the program, but this will not happen for at least a year.
The 1988 legislature created a Joint Select Committee on Storage Dnks to as-
sess the need for state delegation as well as the need for additional state and
local regulation of storage tanks. The committee will report its recommenda-
tions to rhe legislature by Deoember 1988.
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4. Infectious\{astes

Problem delinition

Regulatory framework

Results

Comment summary

Infectious wastes are generally defrned as wastes capable of transmitting an in-
fectious disease. They can range from used band-aids and disposable diapers
to highly contaminated medical wastes, Tlpical medical wastes include waste
blood, bandages, instruments, supplies, and lab cultures. Health officials are
devoting increasing attention to the public health risks associated with the
management and dispooal of potentially infectious wastes, Considerable un-
certainty exists within the public health community regarding the specific sour-
ces of infectious wastes and their associated risks. One of the conc€ rs

expressed is that infectious wastes can contaminate groundwater if they are im-
properly disposed of.

The Seattle-King County Department of Public Health recently conducted an
examination and risk evaluation of infectious waste in King C-ounty. OIre con-
clusion was lhat becaus€ a majority of infectiotrs occur in people while at
home, residential waste must be scen as equally infectious as most medical
waste. The study also concluded that exposure pathwa)6 to the public are low
if solid waste storage and disposal regulations are observed. Public education
and worker safety programs were remmmended.

The state Board of Health is authorized to adopt regulations for the preven-
tion of health hazards related to solid and liquid waste disposal and for the
prwention of infectious dis€as€s. The Boafd has adopted regulations requir-
ing proper harulling and disposal of potentially infectious wastes by hoepitals
and nuning homes, but has not adopted r€gulations for other typ€s of facilities
or institutions. The Board's regulations are writtetr only in general terms and
do not specifically define infectious wastes. Although the state has statutory
authority to regulate infectious waste as a hazaralous waste under RCW
70.105, it has not yet promulgated regulations.

The legislaturc recently passed a bill that will r€quire Ecologr to study the in-
fectious waste problem. The depanment must review eristing infectious waste
matragement practioes in the state and ass€ss the preferred manag€ment prac-
tic€s. The study will be conducted with the assistance of the Depanment of So-
cial and Health SeMces (DSHS). A report and recommendations will be
presented to the legislature by January 1, 1990.

Many comments were received which focrsed on the awailability of <trinking
water rather than the potential contamination of Puget Sound via
groundwater. The need for more study of aquifen and water quality was recog-
nized. This issue was ranked high by technical rerdewers and the getreral
public The specific conditions of island water slEtems and sole source
aquifers were discussed. One commenter sugge$ted stronger linl$ between the
Authoriry staff and professional organiz^tions of engineers to fucilitate €x-
change of information. The important coordination role of the oons€rvation
districts was noted. Overall, the connection between land use planning and
groundwater was recognized.
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Authority actlon

HAZARDOUS
MATBRIALS SPIL
PREVENTIONANI}
RESPONSE

Problem Defrnition

The Authority will inform Ecologt of the extent of public concern for this
issue which surfaced during the public review process. Ecologr will be en-
couraged to provide the public with more information on groundwater
rnanagement. Coordination of the E@lo$r omprehensive groundwater
program with the nonpoint program will be encouraged more stron$y by the
Authority, particularly by working with the watershed ranking and manage-
ment committees.

Because more information is needed on the extent to which contaminated
groundwater may be affecting vater quality in Puger Sound, th€ Authority will
support U.S. Geological Survey (USGS) research on groundwater tratrspon.
USGS has an ongoing r€gional aquifer-qntem analysis (RA,SA) program,
which will target Puget Sound over the next three to six years. The program in-
cludes definition of the aquifer boundaries, description of the flow slntem and
water budget, and quantification of the geohydrologic, hydraulic, and water
quality characteristics of Puget Sound aquifers.

The Authority will continue to r€viery and mmment on significant related ac-
tivities such as the pilot study by Ecolory, DSHS, and the Department of
Agriculture to test for agricultural chemicals in groundwater, and ongoing ef-
forts by the local groundwater management committees.

There are appro:rimately 18,fl)0 shipments of hazardous materials on
\r&shington's highwa]6 each year and nearly 5,0(X) shipments on the state's rail-
rva1s. In addition, there are many hazardous materials transponed by air,
water, or pipe, or by a combination of the various modes of traosportation.
Vast quantities of hazardous substanoes are stored throughout the state, par-
ticularly in areas with teavy industrial or military activity. Over a hundred ac-
cidents inrclving hazardous materials occur each year, and an unlnorvn
quantity of hazardous substanc€s enters the environment ftom undetected
leaks.

The Puget Soun<l basin is a central industrial area and, according to a report
by the UAshington Utilities and Ttansportation Commission, more than half
of the state's nonradioactive hazardous substances pass through the region at
one time or another. lv{any dangerous pollutants enter Puget Sound from ac-
cidental spills, leal$, and other inadvertent discharges of contaminants, Some-
times a discharge enters Puget Sound directly, other times it flows into a
tributary.

There are many examples of the significant danger of aeidental <lischarges of
hazsrdous substanc€s into water. In November 1!)85 there was a seraere chemi-
cal spill into the Rhine river near Basel, Switzerland. Over 30 tons of pes-
ticides and mercury mmpounds were accidentally released into the river which
created a chemical slick over 25 miles long. The spill destroyed the progress of
a lGyear effort to clean up the river. In the entl, over 500,000 fish were killed.
The chemicals continued to flow for over 170 miles through France, West Ger-
many, and the Netherlands before entering the Nonh Sea The impacts on the
marine environment of the Nonh Sea are still unclear.
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Regulatory Ftamework

In January 1988 a tuel tank collapsed on the bank of the Monongahela River
in Pennsylvania. The tank held 3.5 million gallons of diesel fuel. Retaining
walls contained 2.5 million gallons; the rest entered the river. Many people
complained that the spill could have been prevented. The tank had been
rebuilt a year before the spill, and inspection and p€rmiuing requirements
should have identified its w€aknesses. In addition, preventive measures such
as building concrete dikes around the tank were not required.

In 1985 a discharge of jet fuel into Des Moines creek near the Sea-Thc airport
nearly destroyed the creek's fish population. [n January of 1988 an oil barge
sank near Anacortes releasing borh heavy bulk oil and a lighter grade oil.
These incidents plus the 1985 Port Angeles oil spill have renewed public mn-
cern about the existing spill prevention and response programs in the Puget
Sound region. While the 1987 plan addressed oil spill response, it did not ad-
drass spill prouention or other aspects of hazardous materials management
(See p. 5-88, 1987 Puget Sound V6ter Quality Management Plan.)

In addition to the effects of large discharges of hazardous substances, Puget
Sound is also threatened by the cumulative impacts of small leaks and spills.
These are often not detected and rherefore it is impossible to quntiS, their
contribution or to assess their effects on water quality and marine resources.

The reguLatory scheme for the transportation and storage of hazardous sub-
stances and for response to spills and leaks is extremely complex and continual-
ly changing. Wthout a thorough understanding of the regulatory scheme,

however, it is impossible to assess the vulnerability of Puget Sound to acciden-

tal spills.

Pollutants that threaten Puget Sound through accidental discharge can be
loosely placed in thre.ie categorie.s: (1) petroleum producs, (2) other hazard-
ous substances/hazardous waste, and (3) radioactive materials. f{azardous sub-

stances and hazardous wastes are detined in state law as substances that may
b€ harmful to human health or the environment due to toxicity, flammability,
explosiveness, or other factors. hr regulatory purposes hazardous substanc€s
do not generally include petroleum products or radioactive substances. The
federal Hazardous Materials Ttansportation Act, however, does cover
petroleum products atrd radioactive materials and thus there are some require-
ments regarding transportation.

While petroleum products are not generally regulated as hazardous substances
under state law, they have received increasing attention as a potential threat to
water quality, primarily through leaking underground storage tanks and lioes,

In addition, oil spills have been recognized as a serious threat to water quality
since 1969 when the legislature enacted sringent penalties and liability
provisions for the discharge of oil into waters of the state.

Radioactive substances and radioactive wastes have a complex regulatory
framework. Radioacrive materials are used on some of the military bases in
the Puget Sound region. This includes radioactive fuel used in the nuclear
reactor propulsion s)6tems of ships as well as nuclear weapons. It is difiicult
to gather information on the type or quanrity of these materials besause the
military assers that, for purposes of national security, this information may
not be released to the public.

There are many international, federal, state, and local agencies that make
regulatory decisions atfecting the management of hazardous materials. In
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most cases federal agencies are the predominant regulators, and federal laws

and regularions often preempt state and local regulations. This provides con-
sistency for purposes of interstate commerce. Unfortunarely, it can also ex-

clude local involvement in situations where local populations are the most
heavily affected and where local governments are in the best position to
provide adequate oversight and response. Another problem is that federal
programs that preempt state and local regulations are often not adequately
fun<ted, This can leave state and local governments and the public with inadc-
quate protection and no authority to address the problems.

There are at least seven areas of regulation for each category of potential pol-
lutants: (1) transportatio& (2) storage, (3) routing limitations, (4) prenotifica-
tion, (5) prevention, (6) spill response, and (7) incident reporting.

Transpnnatinn regulations proide requirements for such things as label-
in& vessel design, packaging, navigational rules, licensing requirements,
and certification of crew members.

Storage regulations provide requirements for container suitability, inspec-
tions ofthe storage site and the containers, monitoring, and worker safery

Routing limitationJ ensure that dangerous substances are not transported
over precarious routes or near sensitive areas such as schools or densely
populated areas.

Prenotifitation is often desired by state or local entities so that precaution-
ary measures can be taken prior to the entry of a dangerous substancc.

heventive measures include inspection requirements for vessels or other
modes of transport, training requirements for crew members, restrictions
on dangerous activities ir certain areas, zoning or siting standards, build-
ing co<le specifications, and speed limits.

Spill response generally involves all levels of government as well as private
contractors who must work together to efficiently clean up spills.

Incident reponhg requbentents ensure that adequate information on the
spitl is compile<l and provided,

For each of these areas there can be overlapping federal, state, and local
regulatiorrs as well as numerous agencies involved at each level of government,
International safety standards have been developed by at least five organiza-
tions: the United Nations C-ommittee of Erperts on the Tlansport of
Dangerous Goods, the Intergovernmental Maritime Consultative Organiza-
tion, the International Civil Aviation Organizadon, the European Economic
Community (or the Common Market) Group of E:rpens on the Tlansport of
Dangerous Goods, and the International Atomic Energ Agency, The United
States has representation in all of these organizations. Exporten of hazardous
materials must comply with the regulations established by these five entities,
In addition, the Canada-United States Joint Marine Pollution C.ontingency
Plan was signed in 1983 to establish a procedure for spills that affect both
countries or are of such magritude that international assisEnce is necessary.

Rderal agencies involved in some aspect of hazardous materials management
include: the Department of Tlansportation, the U.S, Coast Guard, the Nation-
al Oceanic and Atmospheric Administration, the Federal Emergency Manage-
ment Agency, the Federal Aviation Administration, the Federal Highway
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Commentsummary

Authority action

Administration, the ltderal Railway Administration, the Hazardous lvlaterials
Regulations Board, the Environmental Protection Agency, the Nuclear
Regulatory Commission, the Departmeflt of Energr, the Department of
Defense, the Occupational Safety and Health Adminishation, the Interstate
Commerce C-ommission, the National Tiansportation Safety Board, and the
Materials Tlansportation Bureau.

State agencies that have a role in hazardous materials managemeot include the
Wbshington Utilities and Tlansportation Commission, the Department of
Ecolo$/, the Depaflment of Labor and Industri€s, the State Patrol, the Depart-
ment of Community Dwelopment, the Depanment of Social and Health Ser-
vices, the Department of Agriculture, the Ener$/ Fhcility Site Evaluation
Council, and the State Fire Marshall's office.

In addition to international, federal, and state organizations, many cities and
couoties have developed procedures to deal vrith the transportation and
storage of hazardous materials, Tlese regulations can include zoning and
buil<ling code requirements, siting requirements for transfer and storage
facilities, waste disposal standards, notification requirements, and routing re-
quirements.

The 1989 Puget Sound Ylater Quality Management Plan (element P-9) re-
quires that every maior discharge permit issued or rei$sued in the Puget Sound
area must require an adequate spill prevention control and countermeasure
(SPCC) plan. The plans, at a minimum, mruit address oil and hazardous sub-
stanc€s. Questions about the adequacy of existing spill prevention measures
have not been researched to date. Howeuer, the 1989 Puget Sound plan in-
cludes a new elemetrt which addresses spill prevention, element SP-3 of the
Spill Prevention and Response Program.

Most commentem indicated that a stronger program was desirable, particular-
ly in the area of prevention. Specific issues included were drill frequency,
training, new technolog/, transportation, and risk assessment. The sig-
nificance of land spills and cumulative small spills was noted. Suggestions
were made to merge the study of hazardous waste with the Oil Spill Program.
Due to the inherent health risks this issue ranked medium to high with public
and technical rerriewers.

The Authoritywill $tudy rhe specific recommendations made by agencies and
citizen groups as part of SP-3 of the Spill Prevention and Response hogram,
formerly the Oil Spill Rasponse Planning Prograrn- A report will be produced
by January 1990 focused on preventive issues related to petroleum products
and hazardous materials. A new advisory committe€ wiu be formed to help
guide the scoping ofthis study. (See SP-4 ofthe SpiU Frevention and Response
Program.)
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EIJMAN HEALTH
RISKS

Problem Definition

Iluman use of beaches

Human consumption of

Human health risks associated with Puget Sound and its resourc€s can be
categorized into two general areas: (1) human health implications associated
witb direc't ph,6ical contact with the shorelines or waters of the Sound; and (2)
health implications associated with the recreational and commercial harvest
and ingestion of sea vegetables, shellfish, and fish ftom the Sound.

There are about 5fi) miles of publicly owned shoreline in the 12 counties bor-
dering Puget Sound. Very little is knoqn about the polential health risks as-
sociated with recreational uses of public or private beaches around the Sound
such as swimming, playing, walking, exploring, tidepools, and clamming.
Despite the fact that beaches may be affected by a wide variety of pollutants,
few beacbes are monitored on a regular basis for the presence of hazardous
chemicals, pathogenic organisms, or other pollutanls of ooncern. However,
the state Department of Social and Health Service,s (DSHS) has rec€ntly
begun to monitor the water quality (as indicated by the presence of fecal
mliform bacteria) of 144 beaches where shellfish are harvested by recreational
users.

There are numerous sources of pollutants which may potentially affect
beaclres. hr examplg storm drain and combined sewer overflow outfalls com-
monly discharge water ontaining high lorels of sediments, metals, oil and
grease, and bacteria directly onto beaches in the urbanized portions ofthe
Sound. Emergency overflows of untreated sewage from malfunctioning
sewage treatment plants or broken pipes may also waSh up onto beaches.
Fresh water from creeks, streams, and rivers may contribute sedimenB,
nutrients, bacteria, and other contaminanls to beaches. Groundwater that sur-
faces along the shoreline ofthe Sound (through se€F, springs, and wetlan<ls)
may be contaminated with pollutants from underground storage tanks, in-
dustrial and agricultural activities, landfills, and malfunctioning on-site sewage
disposal qatems (see the Groundwater @ntamination discussion in this chap-
ter). Contaminants concentrated in the sea-surface microlayer may wash up
onto the shoreline. Like the ring left in a bathtub after the water is drained,
these oontaminans may be deposited and aocumulate in sediments and or-
ganisms found on the beach (see tbe Contamination ofthe Sea-Surface
Microlayer discussion). The deposition of garbage and debris of all types is
also an aesthetic as well as health problem on the beaches in Puget Sound (see
the Plastic Debris in lvlarine rfihters discussion in this chapter).

People are often unaware that contaminants may be present on a beach or af-
fecting the biological resourc€s present on a beach. Even if people become
aware of a problem on the shoreline (e.g., as widenced by exc€ssive odors or
the pres€nce of oily or unnatural looking substances), local public health offi-
cials or state environmental personnel may not be available to inspect the
problem or determine its cause. Because of the many miles of shoreline
arould the Sound and the limited number of personnel arailable to regularly
monitor or insp€ct beaches, problems often go undetected or untreated"

Each year thousands of tons of fish and shellfish are harvested .ecreationally
and commercially from around Puget Sound. In 1986 the recreational catch of
salmon, groundfish, shellfish, and other species from the Sound was valued at

seafood
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over $102 million. Popular species harvested include nori and other species of
marine algag clams, mussels, o1,sten, squid, crabs, shrimp, sea cucumbers, sea

urchins, sole, flounder, halibut, roctCish, lingcod, and salmon, Commercial
landings offish and shellfish from the Sound had a reported value of$68 mil-
lion in 1986. No part of the Sound is completely ftee of contaminants. Con-
centrations of biological and chemical contaminants are typically highest in
urbanized embayments around the Sound. Algag shellfish, and groundfish
living near these polluted areas have been found to contain high levels of cer-
tain contaminanB. Less-developed areas may also be contaminated as

evidenced by the restricdon of commercial shelfish harv€st in certain rural
areas throughout the Sound. While most of the seafood captured in the
Sound is probably consumed with no unpleasant or dangerous side effects, the
routine ingestion of large quantities of oontaminated seafood over a lifetime
may pose a health risk to a consumer ofPuget Sound resources,

Several possible health problems might occur from the ingestion ofcon-
taminated seafood. Eating shelllish contaminated with bacteria or viruses
from human or animal fecal marerial rnay cause illnesses ranging from mild
stomach upsets (gasrroenteritis) to serious diseases such as qryhoid or
hepatiris. Unfortunately, many of the less serious illnesses associated with the
ingestion of oontaminated seafood probably go unreported and/or untreated
so it is difficult to know how common or extensive the problem might be.

Shellfish and possibly fsh may also be contaminated wirh a toxin produced by
tfie naturally occurring dinotlagellate Gonyaulax catenella, This neurotoxin
causes paralytic shelltish poisoning (PSP) which may result in numbness,
paralpis, and possibly death. In addition, the ingastion of large amounts of
shelllish and fish mntaminated with toxic chemicals may promote the develop-
ment of cancer or other dis€ases, although this represents a low-probability,
long-term risk to the seafood oonsumer.

Largety as a result of shellfish protection elements itr the Puget Sound plan,
selected recreational sheufish beds around the Sound are monitored for the
presence of bacteria and toxic aontaminants (see plan elements SF-3 and SF-
4). Standards are also being developed for biological and chemical con-
taminants in recreationally harvested shellfish in Puget Sound. However,
funding and personnel are limited and not all shoreline areas used for the
recreational harvest of shellfish can be monitored for the presence of poten-
tialty harmful substances. Little is currently known about the potential risks
associared with eating recreationally harvested marine algae and fish species
because these categories of seafood are not routinely monitored for the
presence of oontaminants. (Some monitoring of thes€ seafood groups is
propose<l in fie Puget Sound Ambient Monitoring Program, plan element M-
2).

In 1986 and 1947 EPA sponsored sampling and analysis programs to deter-
mine the con@ntrations of PCBs, pesticides, metals, and other toxic con-
taminants that may be present in the edible portions of marine algae, shellfish,
and fish coll€cted in the Sound. Using these and other data EPA has under-
taken an assessment ofthe porential human health risks associated v/ith the
long-term consumption of locally hawested seafood. The study found that
there are eight chemicals or compound groups of potential concern with
respect to health rislis. High priority carcinogens evaluated in the risk assess-

ment were arsenig carcinogenic PAFk, total PCBs, alpha-HCH, and total
DDI high priority notrcarcinogens evaluated were cadmium, lead, and mer-
cury. R€sults of the study indicate that over a lifetime of consumption, total
PCBs in Puget Sound fish pose the highest potential carcinogenic risk; mer-
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cury in fish and cadmium in shellfish pose the highest potential noncar-
cinogenic risk.

NOAA has conducted a two-year study of the degre€ to which consumers of
reseationally caught fish from the urban embaymens in Puget Sound may be
exposed to contaminants. The study focused on five main elements: (1) what
species people are lhhing for, actually catching, and eating from the urban
bays; (2) the average ingestion rate ofthe typical consumer (fish eaten per
year); (3) the contaminant levels that are present in the tissue ofthe species
eaten; (4) the effecls of cooking on tissue contaminant levels; and (5) average
contaminant uptake rate (which is a factor ofboth typical ingestion rates and
tissue contaminant levels). This study found that tissue from recreationally
caught fish generally contained low levels of organic compounds and metals
(with the exception of arsenic). Arsenic levels varied greatly among species
and geographic locations but were highast in squid and walleye pollock (par-
ticularly those collected from Commencement Bay). Although generally
present in low concentrations, PCBS were found in all of the recreationally
caught fish from the urban ba)6. Cooking the fish was found to reduce tissue
levels of PCBs and other organic contaminan$ by 50 to 90 perccnt, but mok-
ing had little or no effect on arsenic concentrations. This study did not at-
tempt to assess the risk associated with eating fish from urban bays but did
provide estimates of contaminant doses being consumed by urban anglem.

Responsibility for protection of human health generally rests with the state
Board of Health, DSHS, and local health departments. With regard ro health
implications associated with the recreational use of beaches around the Sound,
local health authorities generally are able to deal with emergency situations as

they occur (e.g., closing beaches in response to overflows of raw sewage).
However, few local programs have the time or resources to adequately deal
with non-emergency or potential health problems associared with the public
use of beaches. It is often not clear what agency has jurisdiction over or is bet-
ter equipped to handle overflows, spills, or the presence of noxious substances

on beaches that may pose a human health risk Several potential sourc€s of
beach contaminants are addressed by existing regulations and programs such
as improved treatment of municipal wastes, pretreatment programs, and the
permitting of stormwater outfalls, However, fecal coliform bacteria standards
are the only standards that apply to beach contamination and, as a result,
many potential problems may never be reported by recreational users.

DSHS and local health agencies are generally responsible for protecting public
health from the recreational and commercial harvest of shellfish in Puget
Sound; water and shellfish tissue samples must meet national standards.
How€ver, no local, state, or federal agency has clear responsibility for the
determination of health risks associated with the ingestion of other forms of
seafood or for the overall protection of recreational harvesters in the Sound.
This is particularly a problem in the urban areas where noncommercial
seafood from polluted bays may make up a signilicant portion of the diets of
some segments of the population, even though these areas may be posted with
health advisories warning people not to eat the seafood caught there. EPA
DSHS, Ecologr, the Authority, and several local health departments are cur-
rently in rhe process ofcharacterizing the magnitude of risks associated with
the consumption of seafood in rhe Sound. Based on this risk evaluation the
agencies may develop, if needed, a series of recommendations (e.g., fishing
bans, beach postings, etc.) to ensure the adequate protection of public health.
Howerrer, more information is needed on the potential risk associated with
the harvest of all forms of seafood from around the Sound.
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NUTRIENTEf,'F'ECTS

Problem Definition

Those who commented on rhis issue generally indicated that more information
is required to better undeNtand human health risks and to put these risks into
persp€ctive. Several indicated that there needs to be a better reporting of in-
formation on health risks in Puget Sound. A nurnber of commenters en-
couraged the Authority to become more involved in the issue while several
others indicated that this should be a low priority for Authority involvement.
Relative to other unfinished agenda issues, human health risks received a
mixed priority rating by being ranked quite high by some and low by others.

The Authority will continue to panicipate on the interagency human health
risk vrork team that is examining potential health risks associated with the con-
sumption of Puget Sound seafood. The Authority will also continue to review
and commenl on this issue and will enoourage the coordination of regulatory
progams related to human health risks,

Nutriens such as nitrogen and phosphorus are some of the primary elements
required for the growth and reproduction of all plants including
phytoplankton species. Optimal phytoplankton production depends on lhe
proper balance of available light and nutrients; when one or the other is
limited, growth is slowed. Conversely, when sunlight and nutrients are readily
available to phyoplankton species over aD adequate time period (for example,
in the springtime), phytoplankton growth may be stimulated and may result in
a large increase in phytoplankton abundance (lnown as a 5loom").

Phytoplankton production is closely linked to circulation pa.tterns in estuaries,
When fresh or brackish river runoff encounlers searrater, a rwo-layered es-
tuarine circulation pattern develops with the fresh water flowing seaward over
the top of the landward-flowing saltwatet. The two layers are separated, or
stratified, by the phpical barrier ffeated by the difference in density between
the freshwater and saltwater layers. Nutrients required for phytoplankton
growth may become limited in vertically stratified €stuaries. 'Ihis occurs when
phytoplankton production depletes the nutrients availiable in the surface layer
and the stratification of the water column inhibits mixing with rhe nutrient-
rich bottom layer. Nutrients may also become limited in nearshore and
shoreline areas during periods ofhigh algal productivity in the spring and sum-
mer months.

Sewage effluent that is discharged into the fresh and marine wateN of the
Puget Sound area @ntains high l6,els of both organic and inorganic forms of
nitrogen and phoophorus. Other sources of excess nutrients include fertilizers,
animal wastes, and on-site sewage disposal sptems. These nutrients can, in
certain instances, stimulate the growth of phytoplankton, sediment microal-
gae, macroalgae, kelp, seagrasses, and marsh plants, panicularly in strarified
bays and inlets and along shorelines where nutrients mighr otherwise be limit-
ing. Bcessive phytoplankton growth that may result from the anthropogenic
introduction of nutrients can lead to oxygen depletion in the bottom waters.
This is because the sinking and decomposition of plankton and other organic
rnatter can create high biochemical oxygen demand (BOD) and reduce o:rygen
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levels in areas that are not well mixed with orygen-rich surface waters. Fish
kills and other biological effecrs rnay occur as a rqsult of this depleted orygen.
For example, just a few decades ago excessive nutriens from human sewage
led to the very serious degradation of Lake rlr'ashington (which has sub-
sequefltly b€en cleaned up by diverting nutrient discharges from the lake).
Currently, researchers have shown that shallo*,, poorly-mixed stratified bap
and inlets in the Sound are particularly susceptible to problems created by ex-
c€ss nutrients (e.g., Budd Inlet, Dabob Ban Dyas Inlet, Liberty Bay, and Lynch
Cove have had d(rumented cases of orygen depletion during certain times of
the year).

Budd Inlet in southern Puget Sound is one area where lorv dissolved orygen
levels, occasional fish kills, and water quality violations have been reported
over the last 15 years. The water quality problems in this shallow, stratilied
inlet have been largely attributed to blooms and subsequent decay of
phytoplankton and algal species in the late summer and early fall, A recent
study ofBudd Inlet conducted for Ecolog determined that phytoplankton
growth in rhe inlet is nutrient-limited by the relatively low availability of
nitrogen during the peak of the growing season when plankton blooms are
present. Hence the magnitude of the spring plankton bloom in Budd Inlet is
controlled by the supply of nutrients, In addition, phytoplankton blooms in
the late summer and early fall are sustained by nutrient additions to the verti
cally stratified inlet. These sustained blooms tend to extend periods of low dis-
solved oxygen for two to four weeks beyond what might occur naturally.

An analysis of the relative contributions ofvarious sources of nutrients in
Budd Inlet indicated that the Lacey, Olympia, Tirmwater, Thurston County
(LOfi) sewage treatment plant contributes about 75 percent of the nitrate,
95 percent of the nitrite, and 95 percent of the ammonia ftom all measured
souroes. Nutrients in the effluent discharged from the LO'IT plant are
believed to increase the intensity of phytoplankton blooms by 30 to 50 percent
compared to natural levels in the inlet. As a result, Ecolost has required that
the plant remove (by April 1, 1993) at least 90 perc€nt of the nutrient load
from its elfluent during the months of April through October. After the plant
completes the additional level of treatment to accomplish this removal,
phytoplankton blooms are expected to be no more than 10 percent greater
than background conditions.

In addilion to sewage treatment plants, nutrients may be contributed to shal-
low stratified embayments in the Sound from a variety of other sources includ-
ing stormwater, on-site sewage disposal (septic) slstems, nonpoint runoff from
heavily fertilized agricultural and forest lands, industrial dischargers (e.g., pulp
and paper mills), and atmospheric deposition. Research conducted on the
East Coast of the United States has shown that airborne nirates originating
mostly from motor vehicles, power plan$, and other industrial facilities are a
significant source of exoess trogen that is causing nutrient enrichment and
eutrophication (excessive growth of algae) in Eastern coastal waters. The
study found that atmospheric sourc€s accounted for about one-fourth of the
nitrat€s that enter Chesapeake Bay while fertilizers aocounted for about one-
third of all sources. Nitrogen in acid rain appears to be significantly contribut-
ing to the serioui nutrient enrichment problems in the waters of the
Chesapea.ke Bay, Long Island Soutrd, the New York Bight and the Albemarle-
Pamlico Sound in North Carolina.

The increased population that is projected for the Puget Sound area will result
in increased land disturbances, increased runoffwhich can transport nutrients
to the Sound, and increased sewage flows. As a result of this increased popula-
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tion, trutrient effects in shallow stratified bays and inlets around the Sound
may potentially increase unless sourc€s of o(c€ss nutdents are deteced and
controlled. Although there have been few reported fish kills in the marine
waters of the Sound in recent years, there may be other biological effects from
nutrient enrichment that are currently not well understood or are not being
detected. For example, there is some limited evidence to suggest that the
growth and population dynamics of the planktonic dinoflagellate Gonyaulax
catenella, the organisms that causes paralyic shellfish poisoning (PSP), may be
influenced in some c:Nes ry anthropogenic additions of nutrients. Nutrient in-
puts may shift the natural population pattems of phytoplankton species which
may have effects fuflher up the food chain. In addition, macro-algal growth
may be enhanced by nutrient additions in the nearshore and shoreline areas of
the Sound, Fhrther research is required to addre.ss these questions as well as

others dealing with the potential effecls of nutrients in Puget Sound.

The addition of excessive nutrients from pulp and paper mills was a serious
problem in the past for Puget Sound. The problem was largely corrected by
improving the treatment of industrial wastes from these mills. Nutriens in
the emuent of point sources such as municipal sewage treatment plants are
subject to regulation as part of the NPDES permit s],stem. While limitations
on lhe discharge of conventional po[utants such as BOD and total suspended
solids may also realuce nutrient discharges, very few permits include any ex-
plicit limit on the discharge of nutrients. The requirement for advanced treat-
ment at the LoTT treatment plant is the only such limit for any major
discharger to Puget Sound. This is partially because the case-by-case develop-
ment of nutrient elfluent limits for individual dischargers is time-consuming
and expensive.

The regulation of nutrients from nonpoint sources is accomplished indirectly
through regulations and programs such as the inspection of on-site sewage dis-
posal systems, local health board regulations for on-site s]6tems, farm plans
for the implementation of best management practicEs (BMPS) to mntrol
runoff of animal wastes, the state's Dairy Waste Management Plan, the non-
point program elemenG of the Puget Sound plan, stormwater permits, and
others. However, none of these programs directly controls the introduction of
nutrients to Puget Sound or addresses the potential effects ofnurient enrich-
ment in the Sound-

This issue received few comments in the scoping process and was generally
rated quite low relative to other issues on the Uofinished Agenda. Those who
did mmment indicated that more control of nutrient additions to Puget Sound
is needed.

Because of projecled incr€as€s in population growth and development, the
potential effects of increased nutdents on Puget Sound water quality and
ecos),stems is an important research topic that needs further study. This issue
will be referred to the Committee on Research in Puget Sound, and the
Authority will continue to review new information that may become available
on nutrient effects in the sound.

Authority action
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PESTICIDES

Problem Ilefinition Pesticides are a large and varied group of substances that are specifically
desigred to kill biological organisms including weeds, insects, and rodents. In-
cluded in this diverse group are fungicides, herbicides, insecticides,
nematicides, rodenticides, fumigants, disinfectants, wood preservatives, and an-
tifoulants. Pesticides are most commonly used to control weeds and insect
pests on agricultural and forest land, on highway and utility rights of way, on
military land, and in residential lawns and gardens.

Pesticides may reach surface water and goundwater resources and sediments

in the Puget Sound area through a number of different mechanisms including
direct application, stormwater runoff, accidental spills and leaks, and im-
proper storage, handling, and disposal. Pesticides applied ro the land may be
transmitted through the atmosphere bywinds and Precipitation; pesticides

bound to eroded sediments or dissolved in runoffwater €n be €rried to sur-

face water bodies and eventually Puget Sound; and pesticides may leach into
groundwater through inliltration at the site of application or where runoff
$,ater might be retained such as in storage ponds. Pesticides may also be
directly applied to water bodies. For example, pesticides are used to kill un-
<lesirable fish and to control aquatic vegetation in freshwater lakes, and the
pesticide Sevin is applied to tidelands to kill ghost shrimp which interfere with
oyster cultiration.

Spills and leaks of pesticides can oceur at manufacturing facilities, at other
facilities where bulk pesticides are stored and handled (such as agricultural
chemical dealerships or commercial applicator facilities), or during transporta-
tion. A major concern are the cunently unregulated evaporation pits and rin-
sate holding tanks used by commercial applicators. In addition, contamination
may result from small spills at mixing and loading areas at the site of applica-
tion and where equipment is washed. Improper disposal of pesticides and pes-

ticide containers may also result in conmmination of surface water or
groundwater. This may occur at hazardous and municipal waste landfills, at
other waste handling or treatment facilities, or at the application site.

A principal concern regarding the effecs of pesricides upon fresh and rnarine
water quality, sediment quality, and biological resour@s in the Puget Sound
area is the extent to which the pesricides degrade, bioaccumulate, or biomag-
ni$. Many pesticides degrado readily and therefore present little risk to
aquatic ecosptems. However, certain chemicals used in pesticide formulas do
persist and degrade much more slowly in aquatic environments. They repre-
sent a potential hazard that is a function of the frequency and duration ofex-
posure and the toxicity of rhe chemical. Tbxic efferts related to exposure to
pesticides include a wide variety of sublethal responses such as reduced
growth, impaired reproductive success, liver dpfunction, kidney failure, and
cancerous growths, as well as death.

Preliminary results of an EPA survey indicate that over 120 pesticide active in-
gredients are known to be used in the Puget Sound area. It is roughly and con-
servatively estimated that total annual usage of active ingredients in Puget
Sound approaches 2.7 million pounds. There is virtually no monitoring for
any of these pesticides. Little is known about the persistence of many of these
pesticides or their ability to accumulate and biomagnify in the environment.
Studies typicaUy test for a few pesticides including DDI al<lrin, dieldrin,
endrin, and lindane (because they are on the priority pollutant list e.stablished

by EPA in 1976). All have been detected in Puget Sound. However, with the
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exception of DDT, very little is known about pesticide concentratioffr that may
be pr€s€nt in the water, sediments, and organisms i[ the fresh and marin€
rvater ofthe Puget Sound region, or about the chronic and acute toxicity ofpes-
ticides in the environment. In many cases laboratory methods are not avail-
able to analyze many of the "new generation' p€sticid€s. This makes it
vktua[y impossible to monitor the environment for their presence. DDT,
aldrin, dieldrin, and endrin have been banned from use, and as a result con-
cenuations (ofat least DDT) appear to be decreasing in the Sound (although
DDT is sti[ found in relatively high concentrations in the urban bayr such as

Elliott and Commencement Bap). Information on ambient concentrations
and potential effects for most ofthe pesticides currently in use today is lack-
in&

There are over 45,000 pesticide products in use nationwide and these products
contain over 600 basic chemical goup. Howwer, pesticide labels are not re-
quired to disclose ninert ingredients" in their producs; these are ingredients
that have no effect on targeted p€st organisms but that may be poisonous to
other species. Seven of the 52 "pollutants of concern' in Puget Sound are pes-
ticides, but other p€sticides may be concentrating in the environment and may
also be a ooncern. The key question, which is currently unansrrered, is what
compounds are present in the environment and to what ortent and when do
thes€ pesticides represent a threat to the water quality and biological resour-
ces of the Puget Sound area?

The potential for groundwater contamination by pesticidas in some areas of
the Puget Sound area is high. For erample, the pesticide ethylene dibromide
(EDB), a potent animal carcinogen, was fourul in well water in Skagit C,ounty
in 1984 and also has been found in wells irt Thurston County. There are many
specialty crops (e.9., raspberries, strawberries, cranberies, and ornamentals)
grown in the Puget Sound area whose qrltivation relies on the application of
insecticides, herbici<les, an<l fungicides in rhe late fall, winter, or early spring
when rainfall is high and soils are often saturated. Pesticid€s applied during
th€se times may more readily enter groundwater resourpes in harmful @n-
ceotrations. Pesticides present in groundwater not only represcnt a threat to
public drinking supplies but may also enter the surface wsters of the Sound
(through seeps, springs, and wetlands) and potentially alf€ct biological resour-
oes.

Tb fill some of the data gaps regarding pesticide use (types, volumes, toxicity,
etc.) in the Puget Sound area, EPA Region 10 commissioned a study to roriew
and synthesize available information on the uses, environmental fates, and
potential biological effects of pesticides in the Sound. The objectives of this
study were to identiry pesticides of concern in the Sound; identify the
geographic areas and the media (sedimens, uater, biota) in which the pes-

ticides of conc€rn are m<xt likely to accumulate; and recommend a sampling
strate$r to identi$ areas where pesticide exposure may be presenting risks to
biological communities. EPAs Offlce of Puget Sound also conducted a one-
time reconnaissance sampling of pesticides in urban drainage and estuary delta
sediments in July 1988, Results of that reconnaissance sampling will be avail-
able in late 1988.

Ongoing research being conducted by Western Whshington University, the
Padilla Bay National Estuarine Research Reserve, and the Skagit County Con-
servation Disri$ is examining agricultural p€sricide transport to Padilla Bay
and what effect pesticides may be having on thc biota found in the bay.
Preliminary results indicate that measurable conoentratiorB of two of the 14
pesticides being studied (dicamba and 2,rl-D) are found in thewater and sedi-
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ments of the bay after periods of significant rainfall. These and other studies
are needed to further quantiry the issue ofwhether pesticides may be affecting
the water quality and biological resources of Puget Sound. Studies of the sea-

surfac€ microlayer in the Chesapeake Bay found a large number ofpesticides
in the microlayer, some in very high mncentrations. The possible presence of
pesticides in microlayer samples from around the Sound needs further inves-
tigation.

EPA is the primary agency that regulates pesticides, generally under the
Rderal Insecticide, Fungicide, and Rodenticide Act (FIFRA). FIFRA was

enacted in 1947 to replace the Rderal Insecticide Act of 1910. FIFRA
originally addressed only rhose pesticides used in interstate commerce and left
most of the regulation of p€sticide use to the individual states. Increasing en-
vironmental and human health concerns due to pesticide use led C-ongress to
substantially amend FIFRA in 192, The amendments established a

regulatory program to overse€ the registration and use of all pesticides. Con-
gress is currently considering further amendments to FIFRA.

Unlike most other environmental laws which focus on pollution control,
FIFRA requires EPA to determine whether a pesticide can control pests

without causing 'unreasonable adverse effects on the environment.' By defini-
tion, FIFRA requires that adverse environmental effects be balanced against
the economic, social, and environmental costs and benefits. This balancing of
risks and benelits underlies all regulatory decisions under FIFRA

The 19/2 amendments to FIFRA require all new pesticides to be registered
with EPAbefore they enter the marketplace. FIFRA also requires pesticides

that were on the market prior to the 1972 amendments to be reviewed by EPA
in accordance with a reregistration process. In order to evaluate the risks and
benefits of pesticides and to assess the safety ofany pesticide prior to registra-
tion, EPA requires health and environmental effects data and information
from pesticide producers. These data must include assessments of hazards to
non-target organisms (those that are not intended to be harmed by the pes-

ticide, inclu<ling fhh and wildlife). The ecological fate and effects of the chemi-
cal in the environment, after it is applied, must also be assessed. However, in
many cases, there are no effective laboratory procedures available to analyze
samples oollected in the field for the presence of potentially harmful levels of
pesticides. Nor is it clear what federal or state agency has the primary respon-
sibility for regularly monitoring the environment for the presence of pesticides
and pesticide residues that may tre harmful to biological organisms.

As of 1987 registration standards had been developed for only about 120 of
more than 6fi) pesticide active ingrediens. Many standards will not be mm-
pleted until after the year 20fl). Once the standards are developed, pesticide
manufacturers are responsible for supplying data to support registratiofl. TIis
data gathering can take four to five years. As a result, there are only a handful
of ingredients that have be€n tesled and reregistered. In addition, all data are
supplied by pesticide manufacturers; EPA does no independent testing. All
pesticides may remain in use during this testing period. It is clear that there is
a high probability that dangerous pesticides are on the market today that may
not be t€sted to ensure oompliance with the registration standards for many
years. This situation is further compounded ry the fact that many new genera-
tion pesticides are not being regularly monitored for in the environment,

EPA does have authority to cancel a chemical's usage in certain situations.
However, whenever EPA does this the agency becomes responsible for com-
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pensating rhe pesticide manufacturer, dealers, and applicators for their remain-
ing inventory and for the actual task of disposing of the chemical. As of late
1988 EPA has banned four pesticides on an emergency basis. The agency now
faces the prospect of paying hundreds of millions of dollars out of its budget,
money that could have been spent on developing standards.

FIFRA includes provisions for monitoring the distribution and use of pes-
ticides. Civit and criminal penalties are established for violations. For ex-
ample, it is illegal to use a registered pesticide in a manner inconsistent with
its label or to alter the approved label. However, EPAS recent survey of pes-
ticide use in the Puget Sound region found that information on sales, distribu-
tion, or use is not readily available for pesticide compounds cunently being
marketed and used in the state. Apparently this information is not collected
or monitored by the pesticide industry or by state or federal regulatory agen-
cies. The 1972 amendments also authorized cooperative enforcement agree-
ments between EPA and the states, and a certilication and training program
for professional applicators. Additional amendments in 1,978 gave the states
primary enforcement responsibility for pesticide use violations, subject to over-
sight by EPA

The state Department of Agriculture is responsible for inspecting pesticide
production facilities and enforcing against the illegal sale of unregistered pes-
ticides or pesticides that are being used in violation ofthe label requirements
(see Chapters 15.58 and 17.21 RCW). The states have the authority to require
more stringent registration standards than EPAs, but usually the procedure is
to charge a small fee and generally allow use ofa product that has not been
banned by EPA. The Department of Agriculture is currently reviewing its pes-
ticides programs and is mnsidering expansion of the programs to include such
measures as an annual pesticide nse report to better determine potential en-
vfuonmental hazards associated with the use of certain compounds.

People who comment€d on this issue generally felt that more information is
needed on the potential occurrence and effects of pesticides in Puget Sound,
and more education is needed on the safe use, storage, and disposal ofpes-
ticides. A number of commenters pointed out that the pesticide issue is close-
ly related to the issue of groundwater contamination as well as to the plan's
program addressing nonpoint source. pollution. Pesticides were rated medium
to high in priority relative to the other issues on the unfinished agenda.

The Authority urill mnvene an advisory committee to address the technical
and regulatory aspects of this issue. The Authority will also prepare an issue
paper that will analyze the unanswered technical questions and address the ex-
isting regulatory structure that is established to control the use and disposal of
pesticides. The Authority will enmurage Puget Sound Estuary Program fund-
ing of additional characterization studies to determine the distribution, am-
bient concentration, and potential effects of selected pesticides in Puget Sound
v{ater bodies, sediments, and biota. Educational efforts by the Cooperative Ex-
tension Servic€ and others to promote the safe application, storage, and dis-
posal of pesticides will also be enmuraged.
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PLASTIC DEBRIS IN
MARINEWATERS

Problem Definition The production of plastics in the world more than doubled between 1975 and
1l)81. Plastics have become increasingly popular bec{ruse they are inexpensive,
lightweight, and durable. Because of this durability plastics are causing sub-
stantial pollution of marine waters. Plastics have become the most common
objects sighted at sea. Th€y typically comprise one-half to ttno-thirds or more
of all surface objeds sighted. Studies have indicated that the ooasts of Oregon
and \trhshington have one ofthe highest concentrations ofmarine plastic
debris in the world. In fact, a recent Japanese survey concluded that the
rv\4rshington coast had a higher percentage of floaring debris than anywhere
else in the Pacific. This concentration is probably due to the active fishing in-
dustry in the north Pacific and to the offshore currents that generally carry
plastics southward from the Aleutian chain. This form of marine pollution is

likely to increase because of the persistence and inoeasing production of plas-
tics.

Estimates made over 10 years ago indicarcd rhat more than six million metric
tons of plastics were discarded into the ocean each year from merchant ships,
passenger shipo, naval vessels, fishing vessels, pleasure boats, and offshore oil
platforms. In addition, it is believed that over 1m,000 metric tons of commer-
cial fishing gear is lost or discarded each year, Other sources of plastic pollu-
tion include discharges hom rivers and stormwater s]6tems.

Plastic pollution is harmful to the fishing industry and other boaters. Plastic
ropes or fishing nets qrn ensnare boat propellen and can block water intake
valves. Some plastic debris is so large that collisions result in serious damage
to boats. Fishing nets and gear can also be destroyed by the debris.

The most serious concern of marine plastic pollution, however, is the harm to
marine life though entanglement or ingestion. Entanglement can lead to
drowning, stawation, strangulation, or predation. Loss of limbs through infec-
tion from entanglem€nt is also mmmon, It is estimated that between 30,000
and 50,000 fur seals die each year from entanglement. There is concern that
this is a primary factor in the species' population decline. Entanglement can
occur from trawl webbing cargo strapping bands, six-pack rings, ropes, lines,
and net fragments. In addirion, lost or discarded fishing nets and crab pots
continue to catch fish, crabs, diving seabirds, and other forms of marine life for
several years after they are lost.

Ingastion of plastics also has harmful consequences for marine life. The im-
pact of ingestion varies with the species and the amount ingested, but malnutri-
tion or starvation due to blockage ofthe intestine or ulceration ofthe stomach
is the primary concern. Plastic pellets resulting from resin spills and the phpi-
cal degradation ofplastic products can be mistaken for fish eggs or other food
sources, Sea turtles readily ingest plastic bags or plastic sheering rhat they mis-
rake for jellytish. This is a particular concern because all sea turtle species are
listed as either threatened or endangered under rhe federal Endangered
Species Act.

Although it is clear that entanglement and ingestion are dangerous to in-
dividual animals, there has been insufficient research to determine whether or
not plastics are affecting entire populations of marine organisms, Early indica-
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tions are that plastics may have an impact on populations of northern fur
seals, but the impact on sea lion or fish populations is unknown.

There have be€n no studies to date ofthe effects of plastics on marine life in
Puget Sound. Many fishing nets have been lost in Puget Sound; these have
been observed catching fish, birds, and crabs in shallow waters. Although
there is inoeasing concern that plastics are becoming a dangerous polluunt in
Puget Sound, there has been little effort to quantify the total amount ofplas-
tics in the Sound or the amount that is transported from the North Pacific into
Puget Sound. In 1987 r,olunteers cleaned six tons of litter from lfi) miles of
Puget Sound beaches. The \Iyhshington State Parks and Recreation Commis-
sion, a joint sponsor of the beach cleanup program with Eoologr, estimates
that 40 percent of the debris was plastic and 70 percent of all debris was from
ocean sources. There has also been no effort to quantiry the conribution of
plastic debris from Puget Sound to the plastic pollution problem on the
Wbshington ooast. It is possible that a substatrtial amount of plastics are
deposited into Puger Sound via tributaries and stormwater s)rstems and sub-
sequently transported to the ocean,

There are a multitude of state and federal laws that require plastics or other
debris ro be disposed of only at permitted facilities. The state Solid Uhste
Management Act prescribes penalties for persons who illegally dispose of
waste on land or in water unless the waste is disposed of on their own proper-
ty. In addition, the federal Ocean Dumping Acr prohibits the transportation
and dumping of materials in the ocean without a permit. The Magnuson
Fisheries Conservation and Management Act contains general regulations
which sure that foreign vessels fishing in the U.S. thhery onservation zone
may not release any materials into the water that may be potentially harmful
to living marine resources or maritime activity. The enforcement of these laws

is extremely <lifficult, however, because dumping at sea is generally done in
isolation. These laws also only apply to U.S. territorial waters, and marine
plastics is an international problem.

The International Convention for the Prervention of Pollution from Ships
(MARPOL) is the primary hope for addressing the problems of marine plas-
tics that originate from vessels. The MARPOL convention regulates five types
of pollution from ships through five annexes: oil, bulk chemicals, packaged
hazardous substanc€s, selpage, and garbage. Annex V (Regulations for the
Prevention of Pollution by Garbage from Ships) contains a provision that
prohibits 'the disposal into the sea ofall plastics, including but not limited to
synthetic fishing nes and plastic garbage bags.' The MARPOL treaty does
not apply to military vessels but do€s apply to all other commercial and recrea-
tional vessels in all navigable waters of the United States. The MARPOL an-
nexes go into effect one year after they are ratified by nations collectively
representing at least 50 percent of the world's shipping tonnage,

Annex V was ratified by Congress in November of 1987 and was signed by the
President and delivered to the MARPOL convention on December 30,198i7.
When Congres ratified Annex Y it also amended the nAct to Prevent Pollu-
tion from Ships'in order to implement the Annex V prwisions. These amend-
ments go into effect the same time as the international treaty. The
amendments make the U.S, prohibirions on dumping plastics at sea consistent
with the Annex V provisions. The amendments require the Coast Guard to
adopt regulations to implement Annex V These regulations should be com-
pleted in the fall of 1988. The amendments also prwide that U,S. military ves-
sels must comply within five years. However, Congress has not appropriated
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any money to implement Annex V or the regulations and therefore enforce-
ment will probably be weak

The federal Driftnet Fishing Control Act of 1987 (enacted at the same time as

ratification of Annex V) e.stablishes a process for the United States to monitor
and enforce regulations controlling driftnets used on the high seas. The intent
is to minimize the amount of noncommercial fish inadvertently caught by
driftnets and to reduce the number of nets losl. If enforcement agreements
are not negotiated with a nation, the act stipulate.s that the United States can
embargo impors of fish from that nation.

The state legislature considered numerous bills in the 1988 legislative session

that would have banned the sale of cenail plastic items in Whshington includ-
ing disposable diapers, plastic grocery bags, and nonbiodegradable six-pack
rings. None of these bills passed. Industry representatives claim that all six-
pack rings sold in \ilhshington are photodegradable (i.e,, they degrade in sun-
light). This voluntary marketing decision was made for Whshington after
other stat€s banned nonbiodegradable six-pack rings due to litter and entangle-
ment @ncems- However, it is unclear exactly how long it takes for plastics to
photodegrade. It is also unclear whether or not byproducts remain in the
water after photodegradation occus. It is important to question whether non-
degradable plastic debris might not be more manageable and environmentally
preferable to plastic dust (material which might have more serious effects on
u/ater quality and biological resources). Current industry response has been to
address the highly visible aesthetic and entanglement issues rather than the
potential toxicity of degradation products.

The C-ommissioner of Public I-ands convened a state task force of about 40
members to prepare a state plan of action for marine plastics. The Authority
is one of the agencies repres€trted on the task force, The task force addressed
public education, institutional and legal issues, eonomics, and environmental
mncerns of marine plastics. The task forc€ met through July 1988. The action
plan was completed by September 1988 for presentation to agency directors in
October 1988. The rrlhshington Sea Grant Program, under a c-urrent Public In-
volvement and Education Fund (PIE-Fund) contract, is working to reduce
marine plastic debris with a pilot collection and recycling project at Squalicum
Llarbor and an educational campaign for cornmercial fishermen and boaters.
The sute Department of Fisheries, in conjunction with NOAA and citizen
volunteers, has a program for removal of derelict fishing gear. Ecolog/ sup-
ports cleanups, €ducation, and related public involvement projects statewid€.
The Center for Environmental Educatiotr in \thshington, D.C., has been desig-
nated as the nationwid€ clesringhouse for information about marine debris.
In a<ldition, many volunteer groups are active in the marine debris issue.

Public response to this issue s,as mixed. Some citizens reported on local raolun-

te€r efrorts. Others proposed eNftreme measures such as going to the souroe by
banning the production of plastics. The threat to human health was perceived
as minor. Continued research in biodegradability was advised. Current state
and federal efforts under MARPOL were reognized. This issue was ranked
low in priority relative to the other issu€s on the unfinished agenda.

+

Comment summary
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Comprehensive and long-term solutions to the problems associated with non-
degradable marine debris will require a combination of innovative and broad-
based remedies at the local, state, and national levels. The Authority will
continue to participate in the state's Marine Plastic Debris 'Ihsk Force as its
recommendations are presented to agency directors and the legislature in Oc-
tober 1988. Implementation efforts will be tracked. This issue will be coor-
dinated with the Boaters Thsk Force, especially in terms of boater education.
Other agency efforts will be revi€wed and continued, including the Public In-
volvement and Education Fund (PIE-Fund) ptojects.

The mntaminants that enter British Oolumbia's waters often end up in the
Strait of Georgia and can be transported into Puget Sound. It is unclear exact-
ly how much pollution is transported either way across the boundaries be-
tween British Colurnbia and Washington, but it appears that prevailing winds
can have a great influence, especially on floating material such as oil or debris.
Studies of currents and floatirg material have shown that the marine waters of
British Columbia and Washington are part of the same regional slatem of the
North Pacific.

In addition to pollution that crosses the international boundary in marine
waters, nonpoint pollution enters the Canadian rivers and streams lhat dis-
charge to the Strait of Georgia. This may represent the greatest portion of pol-
lutants that travel from British Columbia to Puget Sound. Pollutans
originating from the United States side ofthe border may also travel
northward into Canada creating water quality problems in the Strait of Geor-
gia and other waters. However, it is unclear to what extent this may take place.

Nearly all of the problems identifted in the Puget Sound \trvhter Quality
Management Plan are also problems in Canada. Although pollution originat-
ing in the Puget Sound basin may be ransported to Canada, the Puget Sound
plan should help reduce the volume. Therefore, although this discussion
focuses on the pollurion that flows into Puget Sound from Canada, the ne€d
for an international water quality management plan rhat could comprehensive-
ly address pollution issues on both sides of the border should also be ex-
amined. The primary problems include:

Municipal and Industrial Discharges. British C-olumbia does not have the same
standards as \lhshington for discharges into water and in many cases the stand-
ards are much less stringent. Most sewage receives primary treatment. In the
Victoria area the two largest outfalts receive no treatment. Many industrial
and mmmercial facilities in the Vancouver area discharge wastewater to the
sanitary sewers. In addition, pulp and paper mills that discharge effluent into
marine waters are controlled to a much greater extent in the united states
than in C-anada. These issues are being studied by Environment Canada, the
muntry/s principal environmental agency.

Nonpoittt Source Pollation. British Columbia has all the same contributors to
nonpoint pollution as \trhshington. The primary problems in Canada arise
from forestry, agricultural practices, and on-site sewage disposal (septic) sp-
tems. In addition, Vancouver's solid waste landfills are located in the Fraser
River delta area just north of the U.S./Canada border. The leachate from
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these landfills has been shown to be toxic to fish. Due to fecal coliform con-
tamination many shellfish beds in southern British Columbia have been
closed, including those in Boundary Bay just north of Blaine, \rfashington. In
addition, stockpiles ofcoal at the Point Roberts coal terminal could be a
source of airborne contaminants.

Hazardous Materials TlansportationlOil Spill Prevention and Response. Oil is
the most common hazardous material to be transported in the boundary
waters bet$reen Whshington and British Columbia. There are multiple laws
and programs in both nations to address spill prevention and response. In
many cases the Laws and procedures are complementar$ in other cases it is un-
clear who is responsible for what. Discharge of hazardous materials during
storage and use is a problem on borh sides ofthe border.

Fraser River Contrihutions. The annual 0ow of the Fraser River in British
Columbia is thre€ to five times greater than that ofall ofthe tributaries to
Puget Sound. Information provided at a meeting of the Authority indicates
that the U.S. waters may receive about 10 percent of the sedimens (with as-

sociated pollutants) that are discharged into the Fraser River and sub-
sequently into rhe strait of Georgia.

Contaminated Sedimen* and Dredging. The Fraser River has an annual sedi-
ment load of 15 million cubic yards per year. Much of this must be dredged at
the mouth of the river to maintain channels for commercial navigation.
Limited monitoring in British Columbia's marine waters has shown sediment
contamination and abnormalities in groundfish. Dredged material disposal
sites may be contributing to these problems.

Unlike the United States where the federal government develops minimum
standards, Canada's constitution gants nearly all powers of environmental
regulation to the provinces. This leaves much greater authority to British
Columbia to set either very stringent or very minimal standards. For example,
municipalities are not typically required to install and are not assisted with the
installation of sewage treatment facilitie,s. The primary agency involved in en-
vironmental regulation in British Columbia is rhe Ministry of the Environ-
ment and Parks. The federal Department of Fisheries and Oceans can
regulate discharges if they affecr fish. The federal Environment Canada also
can conduct monitoring of municipal outfalls under the Federal Fisheries Act.
Local government entitiqs are also involved in environmental regulation.
Canadian local government entities have complained about interference from
their federal or provincial governments as they tried to informatly address
regulatory concerns.

Canadians do not have the level of public participation that is sought or re-
quired in most American water quality programs. There is no initiative
proc€ss for the public to aller governmental decisions. If an interest group is
dissatislied with a government program it often must wait until elections to in-
fluence a ooune of action. On the other hand, ele.cted officials do have broad
discretion to impose environmental controls if they choose.

Tbere are exampl€s of international cooperation in solving water resources dis-
putes. Under the Boundary ri/aters Tleaty Act of 1909 the U.S. and Canada
formed the Internatioaal Joint Commission (IJC). The IJC has dealt mainly
with water flow and storage issues along rhe boundary but has also examined
water quality issues when both oountries have asked it to do so, for example, in
the Great Lakes. In the 1960s Canada and the U.S. engaged in the joint
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development of water resources fui the C-olumbia River, Other eramples in
this region include the re,oent settlement of rhe Skagir River/Ross Dam dispute
and the development of the traffic control syotem for shipping in the Strait of
Juan de Firca, Puget Sound, and the Strait of Geor$a. The Canada-United
States Joint Marine Pollution Contingency Plan was signed in 1983 to €stab-
lish a procedure for spills that affect both countries or are ofsuch magnitude
that international assistance is necessary.

There were few public comments on this issue. All encouraged continued
moperation with Canada. The issue of Ttansboundary Follution was not per-
ceived by the reviewing public as an issue requiring significant Authority ac-
tion at this time.

The Aurhority will encourage joint efforts with rhe Canadian and British
Columbia governments to eEmine scientific issues, planning, and prevention
technologies associated with transboundary pollution. The Authority will re-
quest that the International Joint Commision give some attention to
transboundary water quality mncerns in Puget Sound, and will seek other
mechanisms to prompt work on this issue.

Homes and businesses generate about 80 to lfi) gallons of dom€stic w:ts-
tewater per p€rson per day. with nearly three million people living in the
Puget Sound area this means that over 3ffi million gallons of domestic sewage
are produced each day. About 75 percent of the area's population is con-
nected to sanitary sewer sJ,stetns, so over 245 million gallons of domestic
s€wage are colleded and delivered to qastewater treatment plants around the
Sound each day,

Many elements of the Puget Sound plan and regulatory programs ad-
ministered by Ecotog and EPA deal with the treatment of domestic wastes.
However, as called our in chapter 7 of the 1987 plan, there are a number of is-
sues that are not being adequately addr€ssed by the plan or existing regulatory
slatems, Some of rhese issues include: the need for integration of programs
dealing with dom€stic wastewater; the correcrion/rehabilitariorVrepair of emer-
gency overflows, combined sewer overflows, and failing infrastructure (con-
veyatrce and treatmetrt s]rstems); the produdion, treatment, oonveyan@, use,
and disposal of domestic sludge; and the use and effects of chlorine in the was-
tewater treatment process, The dorelopment and analysis of alternative on-
site Eewage disposal rystems is addressed in the 1989 plan (see element
NP-fr. Several of these other issues are discussed b€lotr,.

The federal Clean Water Act, state liaw including the Puget Sound plan, anrl
other government initiativ€s rEquire that rnunicipalities and other local
governm€nts addrqss issues such as (1) the upgrade of wastewater trertment
plants to s€condary treatmenti (2) the construction of new treatment facilities;
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(3) the reduction or elimination of emergency and combined sewer overflows;
(4) management of stormwater; (5) pretreatment of industrial wastes; (6)
reduction of the infiltration and inflow of groundwater and surface water into
sanitary sewers; and (7) the maintenance and repair ofaging/faiting infrastruc-
ture, Howerver, the institutional, financial, and engineering integration of
these matters is not being adequately addressed. Although a significant
amount of planning may occur on any one of the above issues, it is ques-
tionable whether the planning is comprehensive enough in most cases to ade-
quately address the overlap and interdepen<lency of many of these issues.
Lack of coordination among the jurisdictions carrying out these prograrns c:ln
result in exc€ssive costs to the public, This is panicularly critical gven the
cosls of, and the limited funding available for, pollution control activities in
the Puget sound area.

A recent EPA anal]6is of the nation's wastewater treatment needs concluded
that in 1986 $60.3 billion was needed to build facilities used for the con-
vg/anoe, storage, trealment, regrcling, and reclamation of municipal was-
tefl:rter. These osts included estimates to enlarge, upgradg and
replace/rehabilitate substandard facilities, but did not include opration and
maintenance costs and other cocts not directly related to treatmeot (e.g., land
acquisition or connections from houses to sewers). Estimated nee& for the
year 2005 were projected to be $67.2 billion.

The federal \rvhter Quality Act of 1987 (l%17 amendments to the Clean water
Act added by Public law t0G4) will have a significant impact on the federal
role in wast€water treatment. The act phasqs out the construction grants
program over the next few years and replaces it with individual state revolving
funds. As a result, local governments will likely have to pay a larger portion of
their wastewater treatment needs. It was estimated in 1987 that 319.68 billion
is available from federal and sute fund.ing sourc€s for nationwide waste$,ater
treatment up to 2005. 'Ib meet their waste\f,ater treatment needs, local govern-
ments in $&shington could have a total financing burden ofover $2 billion be-
tween 1986 and 2m5. It is therefore critical that wastewater infrasffucture
funding needs be integrated to make the most efncient use of limited financial
resouroes.

lteatment bypasses occur when sewer systemr either malfunction (e.g., emer-
gency overflows and broken pipes) or become overloaded because of the influx
of excessive rainfall runoff (e.g,, combined sewer overflows or CSOs). Tleat-
ment bypasses can result in significant levels of bacteria, viruses, sediments,
metals, and organic toxicants being discharged directly into the fresh and
rnarine watefil of the area. Many sewer sptems have emergency overflow
pipes at pump stations and other locations. In cases of power outages, equip-
ment failure, and other malfunctions, raw sewage may be discharged from
these locations to the nearest water body. The discharge of untreated sewage
to Puget Sound water bodies may also occur if sewer pipes leak or accidentally
break. In addition to emergency overfloun and occurrences of pipe breakages,
there are nearly 150 known CSOs belonging to 10 different municipalities in
the Puget Sound area that at times may discharge untreated stormwater and
sanitary sewage. Cunent Ecolo$ efforts inclu<le gathering more data on the
quality ofCSO alischarges and the sediments adjacent to them as part ofstate
regulatory requirements.

The NPDES permit for each municipality includes a list of emergency over-
flow locations. The permits include a condition which explains that discharges
ftom these locations are not permitted and that any discharge must be
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reported. Municipalities which comprise Metro do not have their own
NPDES permits (o(c€pt Seartle) so there is no legal document which requires
them to report the location and occurrence of overflows. Municipalities are
not spending sufficient funds to maintain their sewer slistems. This underfund-
ing leads to comprehemive sewer deterioration and excessive flows with poten-
tial for bypass. Federal money is not available for maintenance.

Municipal sewage sludge is the semi-solid material left over after treatment of
sewage while septage is the semi-solid material that is pumped from septic
tanks and marine holding tanks, Metro, which produces more sludge than any
otherjuisdiction in the Puget Sound area, produced about 91,0fi) tons of
sludge in 1987. The production of sludge in the region will double by the ear$
1990s as new secondary realment plants begin operation. Septage quantities
are also anlicipated to increase in the future as more homes are built with on-
site sewage disposal (septic) systems.

Sludge may be rreated to reduc€ its volume and to lessen risks to public health
and the environment. The anaerobic digestion of sludge kills about 90 percent
of the pathogens, stabilizes it, and removes mo6t of the odor and the tendency
to decay further. After digestion sewage sludge may be de$,atered, treated
with heat or chemicals, placed in sludge lagoons, or composted. Tieated
sludge is a useful fertilizer, and most sludge in the Puget Sound area is applie<l
to the land for siMculture, land recliamation, and composting; a small amount
is incinerated. Tlvo percent ofthe land area in the Puget Sound region, or 12.8
acres out of every square mile of land, could accommodate all of the sludge
produced in the region for the next ll() years.

CJrtain risks are associated with the use of sludge due to its contamination
with heavy metals, palhogens, and toxic organic compounds. Cadmium in
sludge can be taken up by plants and potentially could poison animals or
humans. Excessive use ofsludge can also oontaminate groundwater or surface
water with nitrate,s.

Analpis of Metro sludge indicated that, with the €xception of cadmium,
sludge quality meets recommended federal standards for'high quality'sludge
compatible with agricultural uses. Metals concentrations in sludge have
declined in recent years primarily because of Metro's industrial pretreatment
program and the Seattle \lhter Deparrment's corrosion control program.

Programs designed to effectively and safely manage sewage sludge may include
monitoring of soils, groundwater, and runoff; limiting annual and total applica-
tion ofsludge containing heavy metals; careful sire selection and choice of
crops where sludge may be applied (non-food chain crops); control ofsoil
acidity (acid soils promote metal uptake by plants); limiting public access to
the application site for some time aftef application; and requiring advanced
levels of treatment for the sludge (e.9., heat treatment to destroy pathogenic
organisms). However, one of the most efficient means of promoting high
sludge quality is industrial pretreatment that removes or reduces many toxic
contaminants at thefu sources.

Chlorine is applied to wastewater in the final suges of treatmenr to kiu bac-
teria, viruses, afld protozoans that may be harmful to humans. Howwer,
chlorination of sewage effluent may create other problems in the fresh and
marine waters where reated wastewater is discharged. For example, chlorina-
tion may result in the formation of harmful chlorine residuals and of toxic or-
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ganic gompounds in the water column and sediments near sewage outfalls.
Chlorine can chemically combine with organic substances in the effluent and
form highly toxic chlorinated organic compounds. Chronic toxicity effects
have been detected in fish exposed to low concentrations of residual chlorine
compounds in water. Chlorination may also be a public health concern be-
cause of the harmful effects of chlorinated organic compounds (e.g., or-
ganohalogens) in wastewater effluens. Chlorine residuals may be reduced (a
process known as dechlorination) by the ad<tition of chemicals such as sulfur
dioxide or activated carbon or by ozone treatment. However, not all means of
dechlorination are knovm to effectively remove the most toxic residuals such
as the organochlorines.

Another potentially undesirable mnsequence of chlorination is that while the
microbial organisms (usually fecal coliform and fecal streptococci bacteria)
that serve as indicators of the potential presence of harmful organisms are
killed by the process, pathogenic virus€s and other microorganisms may pass

through the treatment process unharmed by the chlorine and undetected
(depending on the degree and type of chlorination treatment used). Re-
searchers have found that chlorine-treated wastewater eflluent may contain
viruses even though no fecal coliform bacteria are present. Although fecal
coliform and fecal streptococci bacteria are useful indicators ofviruses in ef-
fluents from which these bacteria are recovered, the absence ofthese bacleria
hom chlorinated emuents does not ensure that viruses are also absent. This is
a public health concern because viruses cause many of the dis€ases that are
spread by fie presen@ of domestic wastewater, and mosl of the more impor-
tant virus€xl ennot be easily measured with existing technologr. The most
prevalent viruses in domestic wastewater are the vaccine-strain polioviruses.

There is currently no regulatory framework e.stablished to ensure the overall
coordination and integration of the domestic wastewater isues discussed
abovq although the administration of the federal grants program may ac-
complish some degree of coordination. The regulation of treatment bypasses
could be accomplished through NPDES permits. NPDES permits generally re-
quire a contingency plan only to prevent illegal discharge during power
failures. Owners of plants are currently required to inform Ecolory anal local
health departments immediately if an overflow event occurs so that bathing
beaches and shelllish harvest areas can be closed, Ecolory's 1989 work plan in-
cludes development of a policy for correction of municipal and industrial over-
flonn and bypasses.

There is no regulatory structure in place that requires municipalities and
sewer districts to s),stematically repair and replace sewers and related facilities
before failures occur. In addition, funds for rehabilitation and repair of the ex-
isting infrastructure are often more difficult to s€cure than funds for new
facilities (federal funds are not available for rehabilitatiory'repair ofexisting
facilities). As a result, the reasonable lifetimes of the existing inftastructure
may be exceeded and failures may occur because of the lack of funds for
repair/rehabilitation.

The federal Water Quality Act of 1987 amended Section 405 of the Clean
Whter Act to require the implementation of sludge standards and the develop-
ment of requirements for sludge use and disposal. Onc€ the standards have
been promulgated, all NPDES permits (or other approved state permits) is-
sued to domestic sewage treatment plants will be required to include standards
for sludge, These standards will a<ldress land application, distribution and
marketing landfilling, incineration, and ocean disposal of sewage sludge.
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Generally, the standards will speciry Umits on pollutants of concern that may
interfere with safe disposal. These federal regulations will be@me more
rigorous and more sp€cific for management of trace organic compounds and
trace element resi<luals in sewage sludge. More stringent federal regulations
will likely make it more difficult for sludge producers to use sludge on food
crop and may affect mmposting projects involving public markets.

Sludge is regulated in rilhshingtor as a solid waste by Chapter 70.95 RCW and
Chapter 173-$4 WAc. Sludge utilization is reviewed and approved by local
health departments. Ecolory has oversight responsibilities for the solid waste
and sludge disposal programs. The agency published sludge utilization
guidelines in 1982. \Iuhshington is considered to have a model sludge manage-
ment prograrL The new federal rcgulations are not expected to significantly
change existing management programs, but will esrablish minimum proce-
dures for sludge use and numerical criteria for toxic pollutants in sludge. State
permitting requirements must be extended, however, to cover all domestic
sludge generaton rather than just publicly owned treatment facilities. Ecologr
will continue to oversee solid waste and sludge disposal programs and to ad-
minister federal regulations.

The regulation of chlorination and the oontrol of harmful chlorine re,siduals is
incorporated into some NPDES permits. However, questions still remain
about the degree of harm chlorine residuals may be causing in natural popula-
tions in the vicinity of sewage treatmetrt discharges. In addition, it is not clear
lvhat effect viruses that are not killed by chlorine treatment of domestic was-
tewater may be having in the marine and fresh waters of the Sound. Emlory is
currently in the process of reviewing ir disinfection pollcy, including an
evaluation ofvarious disinfection technologies and an identification ofwhere
chlorine is causing water quality problems and what alternatiraes are available.
This stualy shoukl be complered in 1989.

Very few public oornments were received on this issue. The primary public con-
cern wari sludge management. Generally, domestic waste was ranked low by
technical and agency reviewers becausc of oonsiderable existing local, state,
and federal involvement.

The Atrthority will continue to re\dew and @mment on regulations and related
programs proposed by Ecolog and by federal and local governments.

A number of commenters identified other issues that they felt should be ad-
dressed as part of the unfinished agenda, These issues included island ecolory
and the special needs of islands, improved public access to Puget Sound
beaches, sole source aquifers, and the effects of seal populations on fecal
coliform bacteria levels in rhe Sound.

Comment summary
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With resp€ct to islands, the Authority will make it a general policy to consider
the special needs of islands and ensure that all plan programs give special con-
sideration to island issues (e.&, note the proposed o(pansion of the Oil Spill
program). The Authority wiII also encourage other agencies to $ve islands
special consideration in their respective programs. In addition, the 1990 State
of the Sound Report will include a separate section discussing island ecology
and the special issues related to islands in the Sound.

With respect to public access to beaches, the Authority supports and en-
courages improved and expanded public access to Puget Sound shorelands.
The Authority will continue to review and oomment on other agenqfs
programs related to this issue, including public access aspects of Ecolosls
shorelands program and public access acquisition efforts by the Department of
Natural Resources (DNR).

With r€spect to sole source aquifers, the Authority will rwiew and comment
on Ecolosr's groundwater program and encourage the special protection of
sole source aquifeN,

With respect to fecal mliform bacteria contamination generated by seal
populations, the Authority will refer the issue to the Department of Wildlife
for their consideralion.

Work on the unfinished agenda issues is estimated to cost approximately
$113,fiD per year in fiscal years 1990 and 1991, Of rhis, about $40,U)O per
year will be used to fund work on the Fish and Wildlife Habitat issue, another
$40,000 per year will fund work on the Pesticides issue, and about $33,0fi) per
year will fund work on the Hazardous Materials issue. Activity on the. other
unfinished agenda issues will be mvered by the Authority's normal operating
budget.
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Appendix A. Acroynms

AET-Apparent effects threshold

BMP-Best management practice

BOD-B iochemical orygen demand

CERclA-Comprehensive Envitonmental Responsg Compensation, and
Liability Act (also known as "Superfund')
CFR-Code of Federal Regulations

CSO-Combined sewer overfl ow

CwA-Clean VftterAct
DNR-$vhshington Departrnent of Natural Resource's

DSHS-Washington Department of Social and Health Services

Els-Environmenral Impact Statement

EPA-U.S. Environmental Protection Agency

FDA-U.S. Food and Drug Adminisration

FIE-FbIl-time equivalent

FY-Fiscal year

MGD-Mllions of gallons per day

MSD-Marine sanitation device

NEPA-National Environmental Policy Act

NOAA-National Oceanic and Atmospheric Administration

NPDES-National Pollution Discharge Elimination System

PAH-Folycyclic (polynuclear) aromatic hydrocarbon

PCB-Polychlorinate<l biphenyl

PCHB-Pollution Control Hearings Board

PIE-FUND-Public Inrrolvement and Education Fund

POTW-Publicly-owned treatment worls
PSDDA-Puget Sound Dredged Disposal Analysis

PSEP-Puget Sound Estuary Program

PSP-Paralytic Shellfish Poisoning

PSWQA-Puget Sound \Ihter Quality Authority
RCRA-Resource Conservation and Recovery Act
RCW-Re!/ised Code of \Ihshington

SCS-U.S. Soil Consenration Senrice

SEPA-Jtate Environmental Policy Act
SMA-Shoreline Ma nagement Act
SPCC--Spill prevention control and countermeasure

SPl-Superinten<Ient of Public Instruction

T/F/W-Tlmber/Fish/Wildlife Project

USLUnited Srates Code

WAC--r#ashington Administrative Code
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WDF-rtrhshin4on Departmcnt of Flsheries

WDW-Shshington Departnent of Wlldllfe
WDls-llhste,urater Discharge Informattoo S!,stem

lVDoT-llhshinEon Departmmt of Thnsportation
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Appendix B. Glossary

ACUTETOXICITY
Any toxic effect that is produced within a short period of time, generally fti hours or less. Although the
effect most frequently considered is mortauty, the end result of an acute effect could be any harmful
biological effect.

AER,OBIC
Living, active, or occurring only in the presence of ornygen. hr emmplg soil microorganisms which
degrade rcwage efiluent from septic slatems need orygen in order to function.

AI,GAE
Aquatic, nonflowering plants that lack roots and use light energr to convert carbon dioxide and inor-
ganic nutrients such as nitrogen and phosphorus into organic matter by photosynthesis. Common algae
include dinoflagellates, diatoms, seaweeds, atrd kelp. An algal bloom can occur when excessive nutrient
levels and other phpical and chemical conditions enable the algae to reproduce rapidly.

AMBIEhTT MONMORING
Monitoring that is dotre to d€termine existing eovironmental conditions, contaminant levels, rates, or
species in the environment, agginst which future conditions can be compared.

AMPHIPODS
Small shrimp-like crustaceans such as sand fleas and related forms. Many live on the bottom (i,e., are
benthic) and feed on algae and detritus.

ANADROMOUSrISH
Species, such as salmon, which hatch in fresh water, spend a large part of their lives in the ocean, and
return to fresh r ater rivers and streams to reproduce.

ANTHROPOGET,UC
Effects or processes that are derived from human activity, as opposed to natural effects or process€s that
occtr in the environment without human intervention.

APPARET{T ETFECTS THRESEOLD (AET)
The highest sediment concentration of an individual chemical contaminant which is not associated with
adverse biological effects. Samples with concenuations of contaminants above the AET have alwap
shown adverse biological effects.

AQUACULTURE
The controlled cultivation and harvest ofaquatic plants or animals (e,g., edible marine algae, clams,
oysters, and salmon).

AQI,IFER
The underground layer of rock or soil in which groundwater resides. Aquifers are replenished or
recharged by surface water peroolating through soil. Wells are drilled into aquifers to extract water for
human use.

AROMATIC
A chemical sutstance characterized by the presence of at least one benzene ring. These substances may
have a strong smell and are often persistent in the environment due to the stability of the benzene ring.
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BASELINE STUDY
A study that documents the existing state of an environment to serve as a bas€line against which future
changes are measured.

BENTHIC ORGANISMS
Organisms that live in or on the bottom of a body of water.

BEST MANAGEMENT PRACTICE (BMP)
A method, activity, maintenance procedure, or other management practice for reducing the amount of
pollution entering a water body. The term originated from the rules and regulations developed pur-
suant to Section 208 of rhe federal Clean Wdter Act (40 CFR 130).

IIIOACCUMUI.A.TION
The process by which a contaminant accumulates in the tissues of an organism. Fbr example, certain
chemicals in food eaten by a fish tend to accumulate in its liver and other tissues.

BIOASSAY
A test procedure that measures the response of living plants, animals, or tissues to potential con-
taminants. For example, marine worms have been exposed to the sediments of Puget Sound, and their
responses have been used to determine areas in the Sound where the sediments may be harmful to life.

BToCITEMICAL OXYGEN DEMAND (BOD)
The quanrity of orygen-demanding materials present in a sample as measured by a specific test. A major
objective of mnventional wastewater tr@tment is to reducE the biochemical orygen demand so that the
oxygen mntent of the water body will not be significantly reduced. Although BOD is not a specific com-
pound, it is defined as a conventional pollutant under the federal Clean Whter Act.

BIODEGRADATION
The conversion of organic compounds into simpler compounds through biochemical activity. Tbxic com-
pounds can somelimes be converted into nontoxic compounds through biodegradation. In some cases
complex compounds are first convefted into intermediate substances that calr be mor€ toxic than the
original substance.

BIOMAGNIFICATION
The process by which concentrations of contaminants increase (mapi$) as they pass up the food web
such lhat each animal in the food web has higher tissue conoentrations than did its food. For example,
ooncentrations ofcertain contaminants can increase as they are passed ftom planklon to herring to sal-
mon to seals.

BIOTA
The animals, plants, and microb€s that live in a particular location or region

BIVALVE
An aquatic invertebrate animal of the class Bivalvia. Bivalves, such as clams and oysters, have two shells
(valves) and most are filter feeders.

CARCINOGENIC
Capable of causing cancer

CENTENNIAL CLEAN WATER FUND (CCWD also knovn as the VYATER QUALITY ACCOUNT
In 1986 legislation was passed crealing the Whter Quality Account in the state treasury GCW 70.146).
The purpose of the account is to provide financing ofwater pollution control facilities and activities,
The account receives revenue from a tax on tobacco products. Ecolory, in adopting rules for administra-
tion of the account, has named it the Centennial Clean Water Fund.
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CERTINED SHELLFISH BED
An area where commercial shellfish harvesting is approved by the lr&shington Department of Social
and Health Services (DSHS), based on measurements of fecal coliform bacteria in the overlying waters
Fecal coliform bacteria are used as an indicator ofhuman health risk

CHRONICTO}ilCITY
Any toxic effect on an orga.nism that results after exposure of long duration (often 1/10th of the life span

or more). The end result of a chronic effect can be death although the usual effects are sublethal (e.g.,

inhibited reproduction or growth). These sublethal effects may be reflected by changes in the produc-
tivity and population structure of the community.

CLEANWATERACT (CWA)
Also known as the federal rihter Pollution Control Act (33 U.S.C. 1251 et seq.)

CLEANUP ACTIVITIES
Actions taken by a public agency or a private party to cofiect an environmental problem. Activities
ge[erally consist of the treatment or removal from the environment of mntaminants introduced by past
practic€s (for example, capping part of a public park contaminated wirh carcinogenic compounds or dig-
ging up and incinerating soil contaminated with dioxin),

CODE OI' TEDERAL REGUIATIONS (CIIR)
The compilation of federal regulations adopted by federal agencies through the rulemaking process
For example, pretreatment regulations are found in 40 CFR 403.

COIJFORM BACTERIA
A type of bacteria that is coil or helix shaped, Fecal coliform bacteria are those coliform bacleria that
are found in the intestinal tracts of mammals, The presence of high numbers of fecal coliform bacteria
in a water body can indicate the recent release of untreated wastewater and/or the presence of animal
feces. These organisms may also indicate the presence of pathogens that are harmful to humans. High
numbers of fecal coliform bacteria therefore limit beneficial us€s such as swimming and shelllish har-
vesting.

COMBTNED SEWER OVERTLOW (CSO)
A pipe that discharges untreated wastewater during storms from a sewer slntem that carries both
sanitary wastewater and stormwater. The overflow occurs becaus€ the system does not have the capacity
to transport, store, or treat the increased flow caused by stornwater runoff.

COMBINED SEWER SYSTEIU
A wastewater colleaion and treatment system where domestic and industrial wastewater is combined
with storm nrnoff. Although such a qntem does provide treatment of stormwater, in practice the sys-

tems may not be able to handle major storm flows. As a result, untreated discharges from combined
sewer overfloun may oocur.

CONTAMINANT
A substance that is not naturally present in the environment or is present in amounts that €an, in suffi-
cient concentration, adversely affect the environment.

COI.WENTIONAL POLLUTANT
Conventional pollutants as specified under the Clean llhter Act are total suspended solids, fecal
coliform bacteria, biochemical oxygen demand, pH, and oil and grease. Tbday a large number of noncon-
ventional and toxic contaminants are of conoern in addition to the mnventional pollutants.

CT'MUI,ATTYE EFTECTS
The combined environmental impacts that accrue over time and space from a series of similar or related
individual actions, contaminants, or projects. Although each action may s€em to have a negligible im-
pact, the combined effect can be severe.
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DETENTION
The process of mllecting and holding back stormwater for delayed release to receiving waters

DISCHARGE, DIRECT OR INDIRECT
The release of wastewater or conmminants to the environment A direct discharge of wastewater flovrs
directly into sudac€ waters while an indirect discharge of wastewater enters a sewer s)rstem,

DISINFECTION
The destruction of infectious agents such as bacteria or viruses. Most wastewater treatment plants use
chlorine or bromine for disinfection,

DISPOSAL
Methods by which unwanted materials are relocated, contained, treated, or processed. Unless con-
taminants are converted to less harmful forms or removed from the material before disposal, they may
be released again into the environment.

DISSOLVED OXYGEN
Orygen that is present (dissolved) in water and therefore available for fish and other aquatic animals to
use. If the amount of dissolved orygen in the water is too low, then aquatic animals may die. Vr'as-

tewater and naturally occu[ing organic matter contain orygen-demanding substances that consume dis-
solved orygen.

DOMESTTC WASTEWATER (SEwAcE)
Human-generated wastewater that flows from homes, businesses, and industries.

DREDGING
Any physical digging into the bottom sediment of a water body. Dredging can be done with mechanical
or hydraulic machines, and it changes the shape and form of the bottom. Dredging is routinely done in
many pans of Puget Sound in order to mainuin navigation channels that would otherwise ftll with sedi-
ment and block ship passage.

ECOSYSTEM
A community of living organisms interacting with one another and with their ph)6ical environment,
such as a rain forest, pond, or astuary. Damage to any part of a complex slatem, such as Puget Sound,
may affect the whole. A s,6tem such as Puget Sound can also be thought of as the sum of many intercon-
nected ecosystems such as the vers, wetlands, and bap. Ecosptem is thus a concept applied to com-
munities of different scale, signiffing the interrelationships that must be considered.

EFFLUENT
The Iiquid that flows out of a facility or household into a water body or sewer system. For example, the
treated liquid discharged by a wastewater treatment plant is the plant's effluent.

ENVIRONMENTAL IMPACT STATEMENT (EIS)
A document that discusses the likely significant impacts ofa development project or a planning
proposal, ways to lessen the impacts, and alternatives to the project or proposal. EISs are required by
the national and Washington state environmental policy acts.

EROSION
Wearing away of rock or soil by the gradual detachment of soil or rock fragments by water, wind, ice,
and other mechanical and chemical forces.

ESTUARY
A coastal water body where ocean water is diluted by out-flowing fresh water

FECAL COLIFORM see COLIFORM BACTERIA
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Gl6sary

FECES
Waste excreted from animals

FORESTPRACTICE
Any activity conducted on or directly pertaining to forest land related to growing, harvesting, or process-
ing timber. These activities include but are not limited to: road and trail construction, final and inter-
mediate harvesting, precommercial thinning, reforestation, fertilization, prwention and suppression of
disease and insects, salvage of trees, and brush controL Forest practices are subject to regulation by the
Vftshington Depanment of Natural Resources.

FULL-TIME EQUTVALENT (['TD
The work one person does in one year-used to estimate @sts and people neetled to perform certain ac-
tions.

FT,INGICIDE
A substance that destroys or inhibits growth of fuogus,

GROUNDFISH
Fish (also known as bottomfish) that live on or near the bottom ofwater bodies, for example, English
sole.

GROI'NDWATER
Underground water supplies stored in aquifers. Groundwater is created by rain which soaks into rhe
ground and flows down until it is collected at a point where the ground is not permeable. Groundwater
then usually florrE laterally tonard a river, lake, or the ocean. Wells tap the groundwater for use. (See
AQUIFER)

HABITAT
The specific area or environment in which a particular type of plant or animal lives. An organism's
habitat must provide all of the basic requirements for life and should be ftee of harmful contaminants.
Typical Puget Sound habitats include beaches, maEhes, rocky shores, the bottom sediments, intertidal
mudflats, and the water iself.

IHZARDOUSWASTE
Any soli<l, liquid, or gas@us substance which, b€cause of its souroe or measurable characteristics, is clas-
sifted under state or federal law as hazardous and is subject to special handling, shipping, storage, and
disposal requirements, V/ashington state law identifies tn'o categories, dangerous and extremely hazard-
ous. The latter category is more hazardous and requires greater precautions.

HERBICIDE
A substance used to destroy or inhibit grourth ofvegetation

IIOLDINGTANK
An enclosed container used as part of a sewage disposal sptem on a boat. The tank is used to tem-
porarily store sewage for later pumpout at a marina pumpout facility.

HUMANHEALTHRISK
The risk or likelihood that human health will be advenely affected. Estimating health risks is a complex
and inexact practice.

EYDROCARBON
An organic compound composed of carbon and hydrogen; for example, petroleum compounds,

IIYDROLOGIC CYCLE
The continual grcling ofwater between the land, the sea, and the atmosphere through evaporation, con-
densation, precipitation, absorption into the soil, and sueam runoff
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IMPERVIOUS
A surface that cannot be easily penetrated. For instance, rain does not readily penetrate asphalt or con-
crete pavement.

INSECTICIDE
A substance, usually a chemical, that is used to kill insects.

INTERT'ERET'{CE
A contaminant can interfere with the normal sewage treatment plant process by diminishing the efficien-
cy of the treatment process. For example, a toxic chemical can kill the beneficial bacteria in a treatment
plant and interfere with the biological treatment proaess, thus causing the release of excessively contami-
nated efflue[t.

INTERTIDALAREA
The area between high and low tide levels. The alternate wetting and drying of this area makes it a tran-
sition between land and crater and creates special environmental conditions and habitats.

I,AND USE
The way land is <teveloped and used in terms of the types of activities allowed (agriculture, residences, in-
dustries, etc.) and the size of buildings and structures permitted. Cenain typ€s of pollution problems
are often associated vrith particular land use practices, such as sedimentation from construction activi-
ties.

LFACIIATE
Water or other liquid that has washed (leached) from a solid material, such as a layer of soil or debris.
Leachate may contain contaminants such as organics or mineral salts. Rainviater that percolates
through a sanitary landfill and picks up contaminants is called the leachate ftom the landfill,

LTVEABOARI)
Those using a boat, other than a houseboat, as a primary dwelling.

LOADING
The total amount of material entering a sSntem ftom all sources

MARINE SANITATION DEVICE (MSD)
A device installed on a boat to treat or hold sewage. Section 312 of the federal Clean V6ter Act re-
quires all vessels with installed toilets to have approved MSDs, Fe<leral regulatiom describe three type.s

of MSDs: Ti,pe I and Ti,pe II MSDs are treatment devices while Tlpe III MSDs are holding tanks.

MARSH
A wetland where the dominant vegetation is non-woody plants such as grasses and sedges, as opposed to
a swamp where the dominant vegetation is woody plants like tre€s.

METABOLISM
A1l chemical proc€sses occurring within an organism, including both synthesis and breakdown of or-
ganic materials.

METAIS
Metals are elements found in rocks and minerals that are naturally released to the environment by
erosion, as well as generated by human activities. Certain metals, sucb as mercury lead, nickel, zing and
cadmium, are of environmental oonoern because they are released to the environment in exc€ssive
amounts by human activity. They are generally toxic to life at certain oonoentrations. since metals are
elements, they do not break down in the environment over time and c:tn be incorporated into plant and
animal tissue.
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MICROI,AYER, SEA.SURFACE MICROI,AYER
The extremely thin (usually estimated as 50 microns) layer at the top of the water. Contamination of
this layer is of concern because many mntaminants such as oil, grease, organic toxicants, and palhogens
are buoyant in seawater and therefore may concentrate at much higher concentrations in the microlayer
than in the water column. The atmospheric deposition of toxicants into the microlayer is also of co[-
cern. These contaminatrt corc€ntrations may pose a danger to fhh eggs and other organisms that may
mme into oontact with the water surface.

MICROORG^ANISMS
MicroscoPic organisms, (e.g,, bacteria, viruses, and protozoans) that are not visible to the unaided eye.
Some cause diseases in humans, animals, and plans; some are important because they are involved in
breaking down and stabilizing s€ilagc and solid waste.

MONITOR
Tb systematically and repeatedly measure conditions in order to track changes. Fbr example, dissolved
orygen in a bay might be monitored over a period of several years in order to idenrify trends in con-
centration.

MUMCIPAL DISCIIARGE
Effluent from a municipal sewage treatment plant

NATIONAL POLLUTANT DISCHARGE ELII\,IINATION SYSTEM (NPDF^S)

A part of the federal Clean \lhter Act, which requfues point source dischargers to obtain discharge per-
mits. These permits are referred to as NPDES permits and are administered by the Washington Deparr
ment of Ecolog/.

NONPOINT SOT'RCE POAUTION
Pollution that enters water from dispersed and uncontrolled sources (such as surface runoff) rather than
through pipes. Nonpoint sorrrces (e.g., forest practices, agricultural practices, on-site sewage disposal,
and recreational boats) may contribute pathogens, suspended solids, and toxicants. While individual
sources may seem insignificant, the cumulative effects of nonpoint source pollution can be significant.

NUTRIENTS
Essential chemicals needed by plants or animals for grorrth. If other phpical and chemical conditions
are optirnal, excessive amounts of nutrients can lead to degradation of water quality by promoting exces-
sive growth, accumulation, and subsequent decay of plants, especialy algae. Some nutrients can be toxic
to animals at high concentrations,

OXYGEN-D EMANDING MATERIAII|
Materials such as food waste and dead plant or anirnal tissue that use up dissolved orygen in the water
when they are degraded through chernical or biological proce,sses. Biochemical orygen demand (BOD)
is a measure of the amount of orygen consumed when a substance degrades.

PARALYTTC SHELLFTSTT POTSOMNG (PSP)
An illness, sometimes fatal to humans and other mammals, caused by a neuro-toxin produced by a type
of plankton called Gonyaulax. During certain times of the year and at certain locations, these organisms
proliferate in nblooms' (sometimes called red tides) and can be concentrated by clams, mussels, and
other bivalves, The nervous qntem of shellfish is unaffected. Consumption of the shellfish can qluse

acute illness in humans and other mammals.

PARAMETER
A quantifiable or measurable characteristic. For example, height, weight, sex, and hair color are all
parameters that can be determined for humans. Vftter quality parameters include temperature, pH,
salinity, tlissotved orygen concentration, and many others.
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PATHOGEN
An agent such as a virus, bacterium, or fungus that can cause diseases in humans. Pathogens can be
present in municipal, industrial, and nonpoint source discharges to the Sound.

PEI,AGIC
Associated with or living in the water column as opposed to the bottom or the shoreline

PERCOI,ATE
Ib pass through a permeable substance. For instance, septic effluent and rainfall percolates through
soil.

PERSISTENT
Compoun<ls that are not readily degraded by phpical, chemical, or biological prooesses.

PESTICIDE
A general term used to describe chemical substances that are used to destroy or control pest organisms.
Pesticides include herbicides, insecticides, algicides, fungicides, and others. Many of these substances
are manufactured and are not naturally found in the environment. Others, such as pyrethrum, are
natural toxins which are extracted from plants and animals.

pH
The degree of alkalinity or acidity of a solution. A pH of 7.0 indicates neutral water while a pH of 5.5 is
acid. A reading of 8.5 is alkaline or basic. The pH of water influences many of the type,s of chemical
reactions that will occur in it. For instance, a slight decrease in pH may greatly increase the toxicity of
substances such as cyanides, sulfides, and most metals. A slight increase may greatly increase the
loxicity of pollutants such as ammonia.

PHOTOSYNTHESIS
The process by which plants use light enerry to make simple sugars and carbohydrates from carbon
dioxide and water-

PI..A,NKTON
Small plants (phytoptankton) and animals (zooplankton) that are suspended in the water and either
ddft with the currents or swim weakly.

POINTSOURCE
A source of pollutants from a single point of conveyance such as a pipe. For example, the discharge
pipe from a sewage treatment plant or a factory is a point source.

POLLUTANT
A contaminant that adversely alters the physical, chemical, or biological propertias of the environment.
The term includes pathogens, toxic metals, carcinogens, orygen-demanding materials, and all other
harmful substances. With reference to nonpoint sources, the term is sometimes used to apply to
oontaminants released in low oonoentrations from many activities which collectively degrade water
quality. As defined in the federal Clean Uhter Act, pollutant means dredged spoil, solid waste, incinera-
tor residue, sewage, garbage, sewage sludge, munitions, chemical wastes, biological materials, radioac-
tive materials, heat, wrecked or discarded equipment, rock, sand, cellar dirt, and industrial, municipal,
and agricultural waste discharged into water.

POLYCHLoRINATED BIPHEI{nS (PCBs)
A group of manufactured chemicals including about 70 <lifferent but closely related compounds made
up of carbon, hydrogen, and chlorine. If released to the environment they persist for long perio<ls of
time and can biomagniry in food chains besuse they have no natural usage in the food web. PCBs are
suspected of causing cancer in humans. PCBs are an example of an organic toxicant.
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POLYCYCLIC or PoLYNUCLEAR AROMATIC IIYDROCARBONS (PNIs)
A class of complex organic oompounds, some of which are persistent and cancer-causing. These mm-
pounds are formed from the combustion oforganic material and are ubiquitous in the environment.
PAIIs are commonly formed by forest fires and by the combustion of gasoline and other petroleum
products. They often reach the environment thrcugh atmospheric fallout and highway runoff.

PRETREATMENT
The treatment of industrial wastewatef to remove oontaminants prior to discharge into municipal
sewage systems.

PRIMARYTRXATMENT
A wastewater treatment method that uses settling, skimming, and (usually) chlorination to remove
solids, floating materials, and pathogens from wastewater. Primary treatment typically removes about
35 percent ofBOD and less than halfofthe metals and toxic organic substanccs.

PRIORITY POLLIITANTS
Substances listed by EPA under the federal Clean rfr/ater Act as toxic and having priority for regulatory
confols. The list currently includes metals (13), inorganic compounds (two), and a broad range of both
natural and artificial organic compounds (111). The list of priority pollutants includes some substances
which are not of immediate ooncern in Puget Sound, and it does not include all known harmful com-
pounds.

PROTOCOL
A standardized procedure for lield collection, laboratory analpis, and/or interpretation of samples.
Good protocols improve the quality of data and make data from different sources comparable, The
Puget Souud Estuary Program prot(rcols were dcrreloped under @ntract to EPA to standardize sample
collection and anal)rsis within the Sound, allowing for comparability of data and determinalion of long-
term environmental trends.

PUGEf, SOUND, WATERS OT
As defined in RCW 9o.70.fi)5, all salt waters of the state of Uhshington inside the international bound-
ary line between \lrashington and British Columbia, and lying east of 1230 24'west longitude (east of
Port Angeles).

PUGET SOUND WATER QUALITYAUTHORITY (AIITHORITY)
The state agency which is responsible for dwelopment and ovenight of the Puget Sound Water Quality
Management Plan.

REGI'IATORY tr'RAMEWORK
A particular set of laws, rules, procedures, and agencies designed to govern a particular type of activity
or solve a particular problem.

RESOURCE CONSERVATTON AND RECOVERYAC:T (RCRA)
The federal law that classilies and regulates solid and hazardous waste

REVISED CODE OFWASHTNGTON (RCW)
The mmpilation of the lau6 of the state of Vrhshington published by the Statute Law Committee. For
example, the law that created fhe Puget Sound Uhter Quality Authority is incorporated in the code as
Chapter90.70 RCW

RIPARIAN IIABITAT
Tbrrestrial habitat adjacent to and associated with streams.

SALINITY
A measure of the quantity of dissolved salts in water
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SALMONID
A fish of the family Salmonidae (as distinct from a salmonoid which is merely a fish that resembles a sal-
mon). Fish in lhis family include salmon and trout. Most Puget Sound salmonids are anadromous.

SANITARYWASTEWATER
Wastewater which includes domestic sewage and may contain pathogens. Sanitary wastewater is not
sanitary.

SECONDARYTRBATMENT
A wastewater treatment method that usually involves the addition of biological treatment to the set-
Iling, skimming, and disinfection provided by primary treatment. Secondary treatment may remove up
to 90 percent of BOD and sigrificantly more metals and toxic organics than primary treatment.

SEDIMENT
Material suspended in or settling to the bottom of a liquid, such as the sand and mud that make up
much of the shorelines and bottom of Puget Sound.

SEPARATED SEWER SYSTEM
A wastewater collection and treatment s)6tem where domestic and industrial wastewater is separated
from storm runoff. A separated s)6tem consiss of independent sanitary wastewater and stormwater sJ,s-

tems. The stormwater is generalty discharged directly into open water and the sanitary wastewater goes

to a treatment plant.

SEPTAGE
The sludge and scum material that is pumped out ofa septic tank.

SIIELLtr'ISH
An aquatic animal, such as a mollusc (clams and snails) or crustacean (crabs and shrimp), having a shell
or shell-like exoskeleton.

SHELIJISH CONTAMINATION
The contamination of certain bivalves (clams, mussels, oysters) which filter water to feed and tend to col-
lect or concentrate waterborne contaminants in their tissues.

SHORELINE DEVELOPMENT
As regulated by the Shoreline Management Act (Chapter 90.58 RCW) the construction over water or
within a shoreline zone (generally 2fi) feet landward of the water) of structures such as buildings, piers,
bulkheads, and breah*,aten, including environmental alterations such as dredging and filling, or any
project which interferes with public navigational rights on lhe surface waters.

SHORELINE MANAGEMENT ACT (SMA)
The state law (90.58 RCW) that requires local governments to dwelop a shoreline master program, and
requires permits for water and associated land uses. Many local governments promote the protection of
wetlands, habitat, and water quality through their shoreline master program.

SLUDGE, WASTEWATER TREATMENT SLUDGE
Semi-solid matter resulting from the treatment of wastewater. Some of the contaminants (especially
toxic metals) that were in the wastewater remain in the sludge after treatment. The treated wastewater
can be discharged to the Sound, but the sludge must be disposed ofelsewhere. Sludge is usually at least
partiauy dried before disposal and if relatively uncontaminated may be added to soil to increase plant
growth.

SOLE SOURCEAQUIFER
The single source ofgroundwater for human use in any one area. Areas with a sole source aquifer have

no other source of groundwater; any contamination of the aquifer could contaminate the entire water
supply.

26



Glcsary

SOURCECONTROL
A practice, method, or technolosr that is used to reduce pollution from a source; for elrample, best
management practices or end-of-pipe treatment.

STATE EIT{VIRONMENTAL POLICY ACT (SEPA)
Astate law (Chapter 43,21C RCW) that requires that state agencies and local governments consider en-
vironmental factors when making decisions on activities, such as development proposals over a certain
size, and comprehensive plans, As part of this process, environmental impacts are documented and op-
portunities for public comment are provided.

STORMDRAIN
A s)6tem of gutters, pipes, or ditches used to carry stormwater from surrounding lands to streams, lakes,
or Puget Sound. In practice storm drains carry a variety of substances such as sediments, metals, bac-
teria, oil, and antifreeze which enter the s)6tem through runoff, deliberate dumping, or spills. This term
also refers to the end of the pipe where the stormwater is discharged.

STORMWATER
Vfater that is generated by rainfall and is often routed into drain systems in order to prevent floo<ling.

SUSPENDED SOLIDS
Organic or inorganic particles that are suspended in and carried by the water. The term includes sand,
mud, and clay particles as well as solids in wastewater.

TECHNOLOGY-BASED STANDARDS
Tbchnologr-based ellluent standards are developed by considering the effluent quality that can be
achieved using various process or treatment technologies, and the costs of those technologies, rather
than basing effluent standards on the envfuonmental effects of different loadings of pollutants.

TIMBENVFISII/WILDLIFE AGREEMENT ([IF/IV)
An agreement between timber, fish, and wildlife interests that promotes the monitoring and protection
of fish and wildlife resources as an integral component of forestry management practices.

TOTAL SUSPENDED SOLIDS (TSS)
The weight of particles that are suspended in water. Suspended solids in water reduce light peneration
in the water column, can clog the gills of flsh an<I invertebrates, and are often associated with toxic con-
taminants because organics and metals tend to bind to particles.

TO)ilC
Poisonous, carcinogenic, or othenrise directly harmful to life.

TOX]C ST]BSTANCES AND TOXICANTS
Chemical substances such as pesticides, plastics, detergents, chlorine, and industrial wastes that are
poisonous, carcinogenig or otherwise direaly harmful ro life.

TREATMENT
Chemical, biological, or mechanical procedures applied to an industrial or municipal discharge or to
other sourc€s of contamination to remove, reduce, or neutralize contaminants.

TRIBUTYLTIN (TBI)
An organic-metal mmpound used as an additive in many marine antifoulant paints used to prevent algal
and barnacle grou/th. fHbutyl tin is highly toxic to many marine organisms.

TURBIDITY
A measure of the amount of material suspended in the water. Increasing the turbidity of rhe water
decreases the amounr of light that penetrates the water column. High levels of turbidity are harmful to
aquatic life.
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UNIIED STATES ENVIRONMENTAL PROTECTION AGENCT @PA)
The federal agency which administers many federal environmental laws. EPA Region 10, which includes
Puget Sound, is headquartered in Seattle.

UPI.AND MANAGBMENT AREA
A rnandatory unharvested area for wildlife use and protection in a forest clearcut. These areas typically
represent two percent or more of the clearcut area. This term originated from the Tlmber/FishAlJildlife
agreement.

VOI./4,TILE
Can be readily vaporized at a relatively low temperature.

WASHINGTON ADMINISTRATWE CODE (WAC)
Contains all state regulations adopted by state agencies through the rulemaking process. For example,
Chapter L73-ZOL WAC contains water quality standards.

WASHINGTON DEPARTMEM OF ECOICIGY (ECOT,OGY)
The state agency which is responsible for developing, implementing, and enforcing many environmental
protection laws and policies, including the state Clean Water Act and the Shoreline Management Act.
Note that the abbreviation DOE is confusing because the federal Department of Energy uses the same

term. Ecologr is the preferred term for referring to the Department of Ecologr.

WATERCOLUMN
The water in a lake, estuary or ocean which extends from the bottom sediments to the water surface.
The water column contains dissolved and particulate matter, and is the habitat for plankton, fish, and
marine mammals.

WATER QUALITY ACCOUNT see CENTENNIAL CLEAN WATER FUND

WATERTABLE
The upper surface of groundwater or the level below which the soil is saturated with water

WATERSIIED
The geographic region within which water drains into a particular river, stream, or body of water. A
watershed includes hills, Iowlands, and the body ofwater into which the land drains. \f,htershed boun-
daries are defined by the ridge.s ofseparating watersheds.

WELIJIEAD
The immediate area around the top of a well. Contarnination of the aquifer may occur from surface
water if the wellhead is not sealed to prevent flow down the well casing.

WETIANDS
Wetlands are lands transitional between terrestrial and aquatic s)6tems where the water table is usually
at or near the surface or the land is covered by shallow water. Wetlands have one or more of thc follow-
ing thre€ attributes: (1) at least periodically, the land supports predominantly hydrophytes; (2) the sub-
strate is predominantly undrained hydric soil; and (3) the substrate is nonsoils and is saturated with
water or covered by shallow water at some time during the growing s€asons each ye{lr.

ZONING
Tb designate by ordinances areas of land reserved and regulated for different land uses
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Pugct Sound water quality authority-Mcmb€r-

sh ip-Terms-Vacancies-Comp€nsation.
Authority's powcrs.
Appointmcnt of advisory committccs-Dutics.
Hiring of sta6-Asignment of governmcnt cmploy-

ccs to authority.
Watcr qualiry managcmcnt plan-Progrcss re-
ports-'Statc of thc Sosnd' report-Budget and
activitics revicw-

Wstq qualily management plan-Rcquiremcnts-
Rccord of public comments.

Water quality manaSement plan-lncorporation by
stalc and local governments-Review and reporl on
implemcntation-Dcviations from plan.

Adoption of rulcs, ordinanccs. and rcgulations.
Tcrminaliort of authority Expiration of chaprcr.
ScvcrsbilitY- l985 c 451.

90.70.001 l*gislrtive lindings--Policy, The legis-
lature finds that Puget Sound and related inland marinc
waterways of Washington state represent a unique and
unparalleled resource. A rich and varied range of marine
organisms, composing an interdependent, sensitive com-
munal ecmystem rcside in these sheltered waters. Resi-
dents of this region enjoy a way of life centered around
the waters of Puget Sound, featuring accessible recrea-
tional opportunities, world-+lass port facilitics and water
transportation systems, harvest of marine food resources,
shoreline--oricnted life styles, water-dependent indus-
tries, tourism, irreplaceable aesthetics and other activi-
ties, all of which to some degree depcnd upon a clean
and healthy marine resource.

The legislature further finds that the consequences of
careless husbanding of this resource have been dramati-
cally illustrated in inland waterways associated with
older and more extensively developed areas of the na-
tion. Recent reports concerning degradation of water
quality within this region's urban cmbayments raise
alarming pocsibilitics of similar dcspoliation of Puget
Sound and other state waterways. These examples em-
phasizc that the cosrs of restoration of aquatic resources,
wherc such restoration is pocsible, greatly exceed thc
costs of responsible prescrvation.

The legislature dcclares that utilization of the Puget
Sound resource carrics a custodial obligation lor pre-
serving it. The people of the state have the unique op-
portunity to prcservc this gift of nature, an
undcrstanding of thc rcsults of inattentive stewardship,

[Tarh ,0 RCw--, tll
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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
governmental 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 state of Washington to create a single entity with
adequate resources to develop a comprehensive plan for
water quality protection in Puget Sound to be imple-
mented by existing state and local government agencies.

[e85c4sl $ l.]

90.70.005 Definitiom. Unless the context clearly rc-
quires otherwise, the definitions in this section apply
throughout this chapter:

(l) 'Authority" means the Puget Sound water quality
authority.

(2) "Chair" means the presiding officer of the Puget
Sound water quality authority.

(3) 'Plan" means the Puget Sound watcr quality
management plan.

(4) "Puget Sound" means all salt waters of the state
of Washington inside the international boundary line
bctruccn the state of Washington and the province of
British Columbia, lying east of one hundred twcnty-
three degrees, twenty-four minutes west longitudc.
fiesscasl$2.]

90.70.01I Puget Sound wrtcr quality tuthority-
Memlrcrship-T13m5-!asancies{ompcase-
tion. (l) There is cstablished the Puget Sound watcr
quality authority composcd of seven members who are
appointed by the governor and confirmed by the senatc.
Thc governor shall select one of the seven members to
act as chair of the authority and bc presiding officcr of
the authority. In making these appointments, thc gover-
nor shall seek to include rcprecntation of the variety of
intercstcd partics conccrncd about Pugct Sound watcr
quality. Thc commissioner of public lands and the dircc-
tor of ecology shall serve as ex officio, nonvoting mcm-
bers of the authority. The six appointcd membcrc, one
from cach of the six congressional districts surrounding
Puget Sound, shall scrve four-year terms. Of the initial
membcrs appointed to thc authority, two shall scrvc for
two years, two shall serve for three years, and two shall
serve for four ycars, Thereafter mcmbcrs shall be ap
pointed to four-ycar tcrms. Vacancies shall be filled by
appointment for thc remainder of the unexpircd term of
the position bcing vacated. Thc chair of thc authority
shall serve at the pleasure of thc governor.

(2) Thc voting memb€rs, exclusive of thc chair, shall
be compensated as providcd in RCW 43.03.250. The
voting memb€rs shall bc rcimburscd for travcl expenscs
as providcd in RCW 43.03.050 and 43.03.060.

(3) The chair of the authority shall be a full timc em-
ployee responsible for the administration of all functions
of thc authority, including hiring and terminating staff,

[nth 9ll RCt{-p t2t
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contracting, coordinating with thc governort the lcgbla-
ture, and other state and local entities, and thc dclega-
tion of responsibilities as deemed appropriate. Thc salary
of the chair shall be fixed by the governor, subjcct to
RCW 43.03.040.

( ) The chair shall preparc a budget and a work plan
which are subj€ct to review and approval by the author-
ity. [1985 c 451 $ 3.]

90.70.025 Authority's power. In order to cary out
its responsibilities under this chapter, the authority may:

(l) Dwelop interim proposals and recommendations,
before the plan is adopted, concerning the elemcnts
identified in RCW 90.70.060;

(2) Enter into, amend, and terminatc contracts with
individuals, corporations, or research institutions for thc
purposes of this chaptcr;

(3) Rcceive such gifts, Srants, and endowments, in
trust or otherwise, for the use and bencfit of the pur-
poses of thc authority. Thc authority may expend thc
same or any income therefrom according to the terms of
the gifts, grants, or endowmcnts;

(4) Conduct studies and research rclating to Puget
Sound water quality;

(5) Obtain information relating to Puget Sound from
other state and local agencies;

(6) Conduct appropriate public hcarings and other-
wise scck to broadly disseminate information concerning
Puget Sound;

(7) Receive funding from other public agencics;
(8) Prepare a biennial budget request for considera-

tion by the governor .and thc legislaturc; and
(9) Adopt rulcs under chapter 34.04 RCW as it

dccms nccessary for thc purposcs of this chapter. [985
c asl $ 5.1

91t 70.035 Appoiatocnt of edvisory coomitteGts
Duties. (l) The authority shall appoint onc or more ad-
visory committccs to assist in thc devclopmcnt of the
plan. In making thesc appointmcnts, thc authority shall
scek to includc reprGentation of all intcrcsted partics,
including local governments, environmcntal and health
aSencics, tribal organizations, busincss, labor, citizens'
groups such as environmental and public intcrcst organ-
izations, agricultural intercsts, rccrcational intcrcsts, and
the fisheries and shcllfish industrics.

(2) The advisory committce or committccs shall assist
the authority to formulate policy goals and stratcgies,
rcview the plan and make recommcndations for its
amendmcnt to the authority, rcvicw thc autho ty's rc.
ports, and rcvicw thc authority's budgct rcquest propos-
als. [985 c 451 g 6.]

90.70.0{5 Hiring of strft-Aloitptrtctrt of govcm-
mcf,t cmpbyccs to eutlority. (l) Thc chair shall hirc
staff for thc authority. In so doing, thc chair shall rcc-
ognizc thc many continuing planning and rcsearch ac-
tivitics conccrning Pugct Sound watcr quality and shall
scck to acquirc oompetcnt and knowlcdgcablc staff from
state, federal, and local governmont agcncics that arc
currcntly involvcd in thcsc activitics.

( 198? Ed.)



(2) As deemed appropriate, the chair may request the
state departments of ecology, community development,
fisheries, {game, agriculture, natural resources, and so-
cial and health services to each assign at least one em-
ployec to the authority. The chair shall enter into an
interagency agreemcnt with agencies assigning employ-
ees to the authority. Such agreement shall provide for
reimbursement, by the authority to the assigning agency,
of all work-related expenditures associated with the as-
signment of the employees. During the term of their as-
signment, the chair shall have full authority and
responsibility for the activities of these employees.

(3) The chair shall seek assignment of appropriate
federal and local government employees under available
means. [19E5 c a5l $ 7.]

.Rcri$t's mle: Rcferences to the 'dcpartmcat of gamc' mean "dc-
partmcnt of wildlife. " Sec notc following RCW 77 .04.020.

90.70.055 Water quelity mrnrgemert plan-
Progress reports-"Stete of the Sound" report-
Budget end ectivitics review. The authority shall:

(l) Prepare and adopt a comprchensive Puget Sound
water quality management plan, as defined in RCW 90-
.70.060. In preparing the plan and any substantial revi-
sions to the plan, the authority shall consult with its
advisory committee or committees and appropriate fed-
eral, statc, and local agencies. The authority shall also
solicit extensive participation by the public by whatever
means it finds appropriatc, including public hearings
throughout communities bordering or near Puget Sound,
dissemination of information through thc news media,
public notices, and mailing lists, and the organization of
workshops, conferences, and scminars;

(2) During the plan's initial development and any
subsequent revisions, submit quarterly progress reports
to the governor and the legislature.

(3) Submit the plan to the governor and the legisla-
ture no later than January I, 1987. Thc authority shall
revicw the plan at least every two years and revise thc
plan, as dcemed appropriate;

(4) Prcpare a biennial "state of the Sound" report and
submit such report to the governor, thc legislature, and
the state agencies and local governmenls identified in
the plan. Copies of the report shall be made available to
the public. The rcport shall describe the currcnt condi-
tion of water quality and related resources in Puget
Sound and shall include:

(a) Thc status and condition of the resourccs of Puget
Sound, including thc results of ccological monitoring,r
including an assessment of the economic valuc of Puget
Sound;

(b) Current and forcsceablc trcnds in water quality of
Puget Sound and the managcment of its resourccs;

(c) Rcvicw of significant public and private activitics
affecting Pugct Sound and an asscssment of whethcr
such activities are consistent with the plan; and

(d) Recommendations to thc governor, the lcgislature,
and appropriate state and local agincics for actions
necdcd to remedy any deficicncics in currcnt policies,
plans, programs, or activiti€s rclating to the watcr qual-
ity of Pugcr Sound, and rccommendations concerning

( le87 Ed.)
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changes necessary to protect and improve Puget Sound
water quality; and

(5) Review the budgets and regulatory and enforce-
ment activities of state agencies with responsibilities for
water quality and related resources in Puget Sound.
[1985c4slg4.]

90.70.060 Weter quality mlmgement pler-Re
quirements-Record of public comments. The plai
adopted by the authority shall be a positive document
prescribing the needed actions for the maintenance and
enhancement of Puget Sound water quality. Thc plan
shall address all the waters of Puget Sound, the Strait of
Juan dc Fuca, and, to the extent that they affect water
quality in Puget Sound, all waters flowing into Puget
Sound, and adjacent lands. The authority may define
specific geographic boundaries within which the plan
applies. The plan shall coordinate and incorporate exist-
ing planning and research efforts of state agencies and
local government related to Pugct Sound, and shall
avoid duplication of existing efforts. The plan shall
include:

(l) A statement of the goals and objectives for long
and short-term management of the watcr quality of
Pugct Sound;

(2) A resource assessment which identifies critically
sensitive areas, key characteristics, and other factors
which lead to an understanding of Puget Sound as an
ecosystem;

(3) Demographic information and assessment as re-
lates to future water quality impacts on Puget Sound;

(4) An idcntification and legal analysis of all existing
laws govcrning actions of government entities which may
affect water quality management of Puget Sound, the
interrelationships of those laws, and the effect of those
laws on implemcntation of the provisions of the plan;

(5) Review and assessment of existing criteria and
guidelines for governmental activities affecting Puget
Sound's resources, including shoreline resources, aquatic
resources, associated watersheds, recreational resources
and commercial resources:

(6) Identification of research needs and priorities;
(7) Recommcndations for guidelines, standards, and

timetables for protection and clcan-up activities and the
establishment of priorities for major clean-up invest-
ments and nonpoint source management, and the pro'
jected costs of such priorities;

(8) A proccdure assuring local government initiatcd
planning for Pugct Sound wat€r quality protection;

(9) Ways to bcttcr coordinate federal, state, and local
planning and managemeot activities affccting Puget
Sound's water quality;

(10) Public involvement strategies, including house-
hold hazardous wastc education, community clean-up
efforts, and public participation in dcvcloping and im-
plementing the plan;

(l l) Recommendations on protccting, prcserving and,
where possible, rcstoring wetlands and wildlife habitat
and shellfish bcds throughout Puget Sound;

( I 2) Rccommcndations for a comprchcnsive water
quality and scdiment monitoring program;

fitrc 9{r Rcw-p t3l
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(13) Analysis of current industrial pretrsrtment pro-
grams for toxic wastes, and procedures and enforcement
measures necdcd to enhance them;

(14) Recommendations for a program of dredge spoil
disposal, including interim measures lor disposal and
storage of dredge spoil material from or into Puget
Sound:

(15) Definition of major public actions subject to re-
view and comment by the authority because of a signifi-
cant impact on Puget Sound water quality and related
resources, and development of criteria for review thereof;

( l6) Recommendations for implementation mecha-
nisms to bc used by state and local government agencies;

(17) Standards and procedures for reporting progrcss
by state and local governments in the implementation of
the plan;

(19) An analysis of resource requirements 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 hcrein, and keep a record of
all relevant comments mad€ at public hearings and in
writing. These records should be madc easily available to
interested persons. [1985 c 451 $ 8.1

Rerigcr's mtc: Subsccrion ( I t) of this scclion was vctocd.

90.70.070 Weter quelity mamgement Phn-ln-
corporation by strte rnd locrl gorernmcnts-Review
rnd report on implementatior-Devirtions from plen.
(l) In conducting planning, regulatory, and appeals ac-
tions, the state agencies and local governmcnts identified
in the plan must evaluate, and incorporate as applicable,
the provisions of the plan, including any guidelincs,
standards, and timetables contained in the plan.

(2) Thc authority shall review the progress of statc
agencies and local govcrnmcnts regarding the timely im-
plementation of the plan. Where prescribed actions have
not been accomplished in accordance with the plan, the
responsiblc state agencies and local governmcnts shall, at
the request of the authority, submit written explanations
for the shortfalls, together with their proposcd remedies,
to the authority.

The results of thc revicw and a description of thc ac-
tions necessary to comply with the plan shall be included
in the biennial state of the Sound report.

(3) Thc state agencios and local governmcnts identi-
fied in the plan shall review their activities biennially
and document their consistcncy with the plan. They shall
submit written reports or updates of their findings to the
authority.

(a) Thc authority shall review thc major actions af-
fccted by the plan being considered by the state agencics
and local governments and shall comment in a timely
manner regarding consistency with thc plan and may
participate in administrativc and subsequcnt judicial
proccedings with resp€ct to such actions. Any deviations
from the plan, identified by thc authority, shall bc
transmitted in writing by thc authority to the responsiblc
state agency or local govcrnment. [9E5 c 451 $ 9.]

fritb 90 RCW-g t4l
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m.70.0t0 Adoption of rules, ordinances, rnd reguh-
tions. (l) To implement this chapter, state agencies are
authorized to adopt rules that are applicable to actions
and activities on a less than state-wide geographic basis.
State agcncies are encouraged to adopt rulcs that prbtect
Puget Sound water quality before the adoption of the
plan by the authority.

(2) To implement this chapter, counties, cities, and
towns are authorized to adopt ordinances, rules, and
regulations that are applicable on less than a county-
wide, city-widc, or town-wide basis. Counties, cities,
and towns are encouraged to adopt ordinances, rules,
and regulations that protect Puget Sound water quality
before the adoption of the plan by the authority. [985 c
451 $ l0.I

R.rk ?'r mtc: 'This act' [985 c 451] has bccn changcd to 'this
chaptcr.' 'This act' consists of thc cnactmcnt of RCW 90.70.001,9G
.70.m5, 90.70.0r l, 90.70.025, 90.70.035, 90.70.045, 90.70.055, 90.7G
.060, 90.70,070, 90.70.080, 90.70.901, thc 1985 c 451 smcndm€nt to
RCW 90.70.900, and thc rcpcal of RCw 90.70.010, 90.70.020, 90.70"
.030, 90.70.040. and 90.7O.O50.

90.70.m0 Termination of euthority-Expirrtion
of chrpter. The Pugct Sound water quality authority
shall ceasc to exist and this chapter shall expire on June
30, 1991. [985 c 451 $ ll; 1983 c 243 $ 6.]

90.70.90t Scverebility-I985 c 451. If any provi-
sion of this act or its application to any person or cir-
cumstance is hcld invalid, the remainder of the act or
thc application of the provision to other persons or cir-
cumstances is not affected. [1985 c a5l $ la.l

C-trpter 90.72

SHELLTISH PROTECTION DISTRICTS

Scctions
90.72.O10
90.72.020
90.72.030

Lcgislstivc crcouragcmcnt.
Shcllfish tidclands.
Shcllfrsh prorcction districu-Ertablishmcnt-

Govcrning body-Pro$"rr.
Shcllfi sh protcction districrs--{rcatiqn-Boundr-
rics-Abolition.

Coordination of plens and programs.
Dccisions addrcssint corfl ictinS us6-lntcgration of

thc atatc cnvironmcntal policy act and county ordi-
nanccs and rcsolutiofls with programs.

Program financing.
Ccrtain authority of corntice not affcctcd by chapcr.

90.72.0,1{!

90.72.050
90.72.060

90;t2.010
90.72.9m

n.72,010 Lcgishtive encounSement. In recognition
of thc fact that tidclands historically used for shcllfish
farming arc thrcatcncd by nonpoint pollution sourccs
that havc been idcntificd as resulting from agricultural
grazing practices, failing scptic drainfield systcms, and
stormwater runoff; in rccognition of the fact that some
of the historical and productive shellfish arcas within the
state alrcady havc bcen contaminated by thcse pollution
sourccs and as a result may not bc uscd for shcllfish
farming; and in rccognition of thc fact that shcllfish
harvcsting both commercially and for home consumption
is a way of lifc in many arcas of thc state, particularly in
the Hood Canal, southcrn Puget Sound, and Willapa

(19r7 Ed.)



AppendixD.
Summary of Chapter A0/J-LZWAC

I-ocal Ptanning and Mairagemuit of Nonpoint Sourre Follution

INTRODUCTION

The Puget Sound Water Quality Authority, in coopera-
tion with the Department of Ecologt, has adopted a rule
to provide direction for local watenhed planning and
matragement. Watenhed planning is an important com-
ponent of the Nonpoint Source Pollution program in the
Puget Sound Water Quality Management Plan. Under
the program, committees in each of rhe 12 Puget Sound
oounties are identifyiog and ranking local watersheds.
Watenhed management oommittees will develop action
plans to prevent and reduce nonpoint source pollution in
top-ranked watersheds. Sources addressed may include
stonnwater nrnoff, on-site sewage disposal (septic) s)6-
tems, agficultural practices, and other sources.

Additional information and copies of the full feK of
the rule (Chapter,l{XI.12 WAC, Local Planning and
Management of Nonpoint Source Pollurion) may be ob-
tained by calling the Authority offioe at (2M) 4il-B?n or
1-8m-54-SOUND-

PUBLIC NWOLYEIVIE}IT

The public involvement provisions of the rule require
meaningful and substantive participation by the general
public and affected parties. The rule requires adequate
opporrunities for public comment throughout the water-
shed ranking and action planning processes. This in-
cludes public meetings, consultations with interested and
affected panies, and other means of soliciting public com-
ment.

WATERSHED RANKING PROCES S

A watershed ranking committee has been formed in
each county, in accordance with the Puget Soun<l plan an<l

the nonpoint rule, to establish a priority order of the
muntfs watersheds that most need preventive and/or cor-
rective actions to manage nonpoint sourc€ pollution.

Watershed Ranking Commlttee Formatlon

The lead agency (usually a county) invit€s other local
government entities, sp€cial purpose districts, and tribes
to appoint representatives to the ranking committee.
Representatives of the general public and naffected par-
ries' (those who are either negatively affected by nonpoint

source pollution or associated with nonpoint pollution
souroes) are included on the committee or on an advisory
committee.

Waterched Ranking Prccess

The ranking committee delines watenhed and subwater-
shed boundaries. Using criteria in the Puget Sound p-lan
and the Puget Sound Cooperative River Basin Study,)o
the committee obtains information on water quality,
beneficiat uses, and biological condition of the counry's
watersheds.

The committee develops a proposed watemhed ranking
base<l on the criteria and/or comment at public meetings
or workshops and holds a public hearing on the proposed
ranking The lead agency submits the final ranking to
Ecolory. As funding from the Centennial Oean Water
Fund (cigaretre ta r) becom€s available, action plans will
be developed for watersheds in the order in which they
are ranked locally.

The lead agency will convene a ranking commitlee every
five years to relrise the ranking based on new information.

WATERSHBD ACTION PI"AN PROCES S

Watershed management committees will be formed in
priority watersheds to prepare coordinated action plans to
prevent and abate nonpoint sources of pollution. The
management committee will have 18 months to prepare
an aslion plan after the schedule and work plan are deter-
mined (up to Z months in large or complex watersheds).

Watershed Management Committee Formation

The lead agency (initially the munty unless the water-
sheds are entirely within city or tribal boundaries) invites
local governments, coN€rvation disrictg, and tribes to ap-
point representatives to form an initial committee. The
lead agency and invited entities consult u/ith affected par-
ties in detormining the size and structure of the fuu com-
mittee.

Representatives of planning and implementing €ntities
are included on the committee, and representatives of the
general public an<l affected parties are included on the
committe€ or on an advisory committee. The lead agency
oonvenes the oommitte€ and the committee determines a

schedule and work plan within 90 da)6 of the effe.ctive
date of its Ecologr grant agreement.

56 This is a team of tecbnical assistance $taff from the U.S.D.A Soil Conservation Service, U.S. Forest Se rvice, and the Washington
Deparmrent of Fisheriqs.
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Phase L: Identlflcation of Nonpoint Source Pouution
Problems and Actlon PIan Policies

The committee conducts a water quality assessment and
a characterization of the watershed. The purpose of these
two tasts is to identiff nonpoint sources and evaluate
water quality, beneficial uses, land use patterns, and the
physical and biological conditions in the rvatershed.

The committee identilies the categories of nonpoint
source pollution and develops a statement of goals and ob-
jectives for preventing and correcting nonpoint sources.

Phase 2: Draft Plan Development

The committee develops source control programs for
the nonpoint sourcr problems it has identified and
prepares an implementation plan for the proposed source
control programs (see descriptions of source control
programs below).

Phase 3: Adoptlon ofActlon Plan

The watershed management @mmittee forwards the
draft action plan and accompanying documentation to the
lead agency. Entities involved in developing an<l im-
plementing the action plan and Ecolop review the draft
action plan. The committee revises the action plan after
considering mmments from reviewers and holds a joint
public hearing $,ith implementing €ntiti€s.

Each irnplementing entiry submits a statement to the
watershed management committee indicating its intent to
implement the plan, or a statement of nonconcurren@
that recommends revisions to the plan. The committee at-
tempts to resolve statements of nonmncurrence, preparqs
final revisions to the action plan, and approves it,

The final revised action plan is forwarded to the lead
agency for review and submittal to Erolo$/. The lead
agency proposes solutions to unresolved statements of
nonconcurence and submits them to Ecolory as part of
the final action plan. Ecologr notifies the lead agency of
its decision on final approval of the action plan, and the
lead agency notifies all appropriate federal and state agen-
cies, planning and implementing entities, and affected par-
ties of Ecolosr's decision.

The lead implementing agency coordinates implement-
ing entities and provide,s regular progress reports on im-
plementation to Ecologr. Ecologr conducrs an ongoing
review of compliance with the action plan to ensure oon-
sistent and adequate implementation.

SOURCECONTROLS

Watershed management committees are to alevelop
source control programs for significant and/or potential
sources of nonpoint pollution. The goal of source control
progams is to minimize water pollution, protect benefi-
cial uses, and enhance water quality in the watershed. If
the watershed management committee determines that a
particular source is not significant (or potentially sig-
nificant), no sour@ control program is required.

Agricultural Practices

Use of best management practices (BMPs) in approved
farm plans (such as "208" water quality management
plans) is rhe recommended approach. Programs will also
include education, incentives, and I compliance element.
Regulations may be mnsidered when the severity of
problems and the number of individual sources make it in-
effective to rely on voluntary programs alone. (Farms im-
plementing approved farm plans are exempt from further
regulations unless water quality violations occur.)

On-Site Senage Disposal

Control programs should focus on areas with the
greatest Potential for on-site s,,stem failure, although
areas of low or moderate risk must also be identified.
Provisions for regular maintenance of on-site systems in
all high-risk areas are required.

Education programs will be designed for users and ser-
vicers of on-site q6tems about proper siting operation,
and maintenance. Remedial programs may require
repair, replacement, and the use of alternative systems
such as mounds and sand filters.

Stormwater and Eroslon

Emphasis is on oontrolling stormwater quality and quan-
tity at the source before it is discharged into public
drainage s,6tems or natural water bodies. Control
strategie.s will evaluate existing efforts at controlling
stormwater, identiff significant stormwater and erosion
problems, and identify monitoring needs. Corrective and
preventive measures should be planned, including public
education, training of field staff, mainteflance of
stormwater s)6tems, and use of best management prac-
tic€s for storm$,ater and erosion control.

Forest Practices-Coordinatlon wlth Ttmber/I'islVWildlife

Watershed action plans should be coordinated with fte
T/FAil procass where forest practice aaivities affect water
quatty. Procedures must be developed for all jurisdic-
tions to exercise their authorities under the state Forest
Practic€s Program in a mnsistent fashion.

Marinas and Boats--Coordinstlon with State Program

The watershed management commiuee will develop a
source control program for marinas and boats in coordina-
tion with the State Parts and Recreation Commission and
Department of Social and Health SeMccs. Education
programs will be developed informing marina operators
and the boating public about pollutioo from boating ac-
tidties and ways to prevent iL The watershed rnanage-
ment committee may require shoreside sewage disposal
facilities at marinas and facilities for disposal of boating-
related fuels, paints, and sofuents.

Other Sources

Watershed action plans should also address correction
or prevention of pollution ftom other sources such as pes-
ticides, landfills, mines, sand/gravel pirs, septagg and con-
taminated sites.
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ADOPTION OF EXISTING ENVIRONI,IENfAL DOCI'MENT

Adontion for (check aorcrooriate box) : DNS LEIS Other

Descrintion of current proposali The Authority proposes to
revise the L987 Puget sound Water Quality Management Plan,
adopted December L7, 1985, by amending the language of the
existing Plan programs and by the addition of the following
exgranded programs: Researctr i Monitoring; and Education and Public
Involvement. The Authority proposes to amend the plan by
updating cost estimates for the L990-91 biennium and calling for
a study of financing options [the Estinated Cost and Financing
programl and the addition of the element PDf-01, Long Tern Puget
Sound Institutional Structure. The Authority may decide to adopt
the proposed language or a revised alternative.

Authority is scheduled to make a decision on this proposal on
ober 19, 1988.

Proponent: Puget sound water Quality Authority
Location of current proposal: Puget Sound basin

Title of docume t beino adonted: Finat Environmental I

The
Oct

Statement and Revised Preferred PIan for the L9a7 Puget
Water Quality Management Plan, and l-987 Draft Puget Sound
guality Management Plan and Environmental Impact statement.

mpact
Sound
Water

Aqencv that DreDared document beinq adopted: Puget Sound Water
Quality Authority

Date adopted document was prepared: Published September J.7, l-986
(dEIS) and December LO, 1986 (fEIS).

o
documents describe the draft and revised preferred
comprehensive Puget Sound Water Quality Management
with potential environmental irnpacts, rnitigating
alternatives.

The
versions of a
Plan together
measures, and

If the document being adopted has been challenged (197-11-530),
olease describe: No challenge.

The document is available to read at (n1ace./time):

Puget Sound Water Quality Authority
2L7 Plne Street, Suite 1L00
Seattle, Washington 98101
8:00 a.m. to 5:00 p.m., Monday through rriday

I{e have identified and adopted this document as being appropriate
for this proposal after independent review. The document meets
our environmental review needs for the current proposal and will
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accompany the proposal to the decisionmaker.

Name of arrertnv doot-i no dor:rrmant Puget Sound Water Quality
Authority
Contact D€lrson - if other
Skinnarland, (205) 464-?320 or (toll-free) 1-800-54-SOUND

Resoonsible official: Katherine fletcher, chair
Address: 217 Pine Street, Suite LLoo, Seattle, WA 98101

(206) 464-732O

Date: October 7, 1988 Sionature / h., {t,,t,-

IForm per WAC ]-97-11-9651

than resoonsible official : Itts. Kirvil
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