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Technical Reports

e An Analysis of Microbial Pollution In
the Sinclair-Dyes Inlet Watershed
(June 2005)

e Watershed Model Calibration Report for
Streams and Storm Water (July 2005)

e Integrated Model Verification Report (Aug
2005)

e Simulation and Scenario Analysis Report
(Sep 2005)



An Analysis of
) Microbial
o Pollution in the

Cover: Members of the Suquamish
Tribe harvesting Manila clams from
Dyes Inlet, April 2005.

(Photo by P. Williams, Shellfish
Program, Suquamish Fisheries
Department)



Storm Event Monitoring

e Sample representative
storm events

e Relate landuse to
environmental quality

e Cooperation among
PSNS & IMF, Cities, and
Kitsap County SSWM &
Health District
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Sediment Studies

e Metals Verification
Study
— Synoptic sampling of
Sinclair and Dyes
Inlets.

— Screening with
confirmation

— Basis for delisting

e Organics Verification
Study




1998 303(d)
Listings for
Sediment

Washington State
SEDQUAL Data
For Metals 1998

Sinclair Inlet: As, Cu, Pb)
Zn, Cd, Hg, PCBs,
Phalates,and PAHs
Dyes Inlet: Cd, Ag, Hg,
Phenol, Toxicity 2

o Stations Exceed SQS/MCUL
o SEDQUAL Station Locations
.1 303d Grid

1 0 1 2 Miles
\ I I I |




Sediment Remediation

OU B Sediment Cleanup
Sediment Cleanup and Navigational Dredging
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Post Cleanup Sediment Metals

Sediment Metals 2003 ‘l ﬂ.lr’ :
/ |




Post Cleanup Sediment Metals

Metals Sampling Stations
e CuandZn Exceed SQS
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PRIML- 14572

Pacific Northwest
National Laboratory

Metals Verification Study
for Sinclair and Dyes
Inlets, Washington

HP. Koha

M. Ml

I. AL Bomdenhespes

Bartelle Mlasioe Sciences Lihogatory
Sequim, Washington

B B |ohinston
Space and Maval Warfoee Systems Center
Bremmerton, Wishingion

Seplember 2004

Prepared for the

Pupet Sounad Maval Shipyard and
Intermediate Mamterance Faclity
Project EMVWVEST

Bremerton, Washington

under Contract DE-ACEFaRLO 1830
Puascific Morthwest Mational Laboratory
Richland, Weshmgton
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Stream Macrolnvertebrate
Sampling
e Coordinated Sampling
—ENVVEST, Kitsap County, Cities of
Bremerton, and Bambrldge Island
e Sampling Events 4ot =+ =
—Summer 2001

—Summer 2002
—Summer 2003
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Biomonitoring Samples
O

Land UsefLand Cover
[ Commercial / Industrial
High Density Residential
Medium Density Residential
Acreage / Rural Development
Beaches
Barren
Herbaceous Rangeland/Grass
Shrub/Brush Rangeland
Coniferous Dominant
Deciduous Dominant
Mixed Forest
Water

Biomonitoring
Stream Sites
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Railroad Culvert Study

An Analysis of Stream Culvert Fish

Passage on the Navy Railroad Line = Evaluated fish passage

between Bremerton and Shelton, Issues for culverts
Washington along Navy Railroad
Prepared by .57 May, M.C. Miller, and A Southard | | ne between
Battelle Marine Sciences Laboratory B re m e rto n and She Iton

Sequitmn, Wrashington

e Recommendations for
Prioritizing culvert
replacement and repair




Demersal Fish

Contaminants in bottom
fish and Invertebrates

— 8 species from
Sinclair Inlet and
reference areas

—Tissues analyzed for
metals, PCBs, and
pest|C|des

compared to reference
and Ecological
Benchmarks
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Summary of Tissue
Residue Benchmarks

Benchmark | Applicable Endpoints Comment
thi-sil/Screening vane | AQUAtIC Organisms Very conservative safety factor
|_3cv | Marine Organisms Tissue residue above which
Vg aon Grieel suggests WQC exceeded
NOED Demersal Fish Tissue residue below which

No Observed Bfiedts | Invertebrates effects will probably not occur
LOED Demersal Fish Tissue residue above which
powestobsenved | Invertebrates effects may occur

Dietary Omnivore — Black Duck Concentration in diet below

(Concentration in Prey)

Piscivore — Osprey
Mammal — Harbor Seal

which effects will probably not
occur
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Total
Mercury
Tissue
Residues
Sinclair Inlet
Ecological Benchmarks Total Hg
Fish Invert.
ug/g wet |ug/g wet
TSV 0.06 0.06
4.69 19.65
0.32 1.64
1.31 6.00
Harbor Seal 5.83 5.83
Osprey 2.50 na
Black Duck 5.00 5.00
Reference




Sea Rock . Sand |English: Rat Surf :Scul-
Cucumber; Crab | Sole | Sole Sole Fish Perch. pin CO p p er
16
14 I Tissue
12 Residues
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sumPCB ng/g (wet weight)
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Copper Toxicity Evaluations

e Assess ambient toxicity in surface water
at site

—Using sensitive and economically important
test organism

e Assess bioavailability/toxicity of Cu to
marine organisms



Ambient Marine
Sampling
Stations

Circles are
stations being
sampled for Cu
toxicity analysis




Caged Mussel Study

Objective:

Deploy caged mussels at seven locations in
Sinclair and Dyes Inlets to evaluate potential
biological effects from ambient exposures to
marine organisms.

v




Rationale

Why Bivalves?

Integrate & concentrate chemicals

Why Transplants?

Experimental control, environmental realism

Why Growth?

Associated with population effects

Why Bioaccumulation?

Most direct method of confirming exposure

Why Biomarkers?

Characterize & understand processes,
vitellin links with fish reproductive effects
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Figure 2. Mussel cage deployment configuration.




Mussel Deployment




Mussel
Deployment
Stations

1o
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e Pool resources and data to get
a better product.

e Watershed approach facilitates
partnering.

e Much better chance for
successful implementation.

e Compliance with Clean Water
Act will cost less and do more.



ENVVEST Technical Working Group Clambake
eaturing Manila clams harvested from Dyes Inlet
provided courtesy of the Suguamish Tribe
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For More Information:

ﬁitg:g'ra Congressional & Public Affairs Office

Puget Sound Naval Shipyard & IMF

Phone: (360) 476-7111

Email: pao@psns.navy.mil
DouGlas Water Quality Program, Northwest Regional Office
Palenshus ’

WA Department of Ecology
Phone: (425) 649-7041
Email: dpal461@ecy.wa.gov
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