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• Simulate all sources
Treatment Plants
Streams
Storm Water
Shoreline Drainage

• Identify Critical 
Conditions

HSPF

CH3D-FC

Integrated 
Watershed 

and 
Receiving 

Water
Model



Detail of Model Linkage



Technical Reports 

• An Analysis of Microbial Pollution in 
the Sinclair-Dyes Inlet Watershed 
(June 2005)

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

• Integrated Model Verification Report (Aug 
2005)

• Simulation and Scenario Analysis Report 
(Sep 2005)



June 2005

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
• Sample representative 

storm events
• Relate landuse to 

environmental quality
• Cooperation among 

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

• Metals Verification 
Study
–Synoptic sampling of 

Sinclair and Dyes 
Inlets.

–Screening with 
confirmation

–Basis for delisting
• Organics Verification 

Study
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Sediment Remediation 
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Post Cleanup Sediment Metals

Sediment Metals 2003





Project ENVVEST
Technical Update

Biological StudiesBiological Studies
Stream Stream Macroinvertebrate Macroinvertebrate SamplingSampling
Railroad Culvert StudyRailroad Culvert Study
Demersal Fish and InvertebratesDemersal Fish and Invertebrates
Copper Toxicity EvaluationsCopper Toxicity Evaluations
Caged Mussel StudyCaged Mussel Study



Stream MacroInvertebrate 
Sampling

• Coordinated Sampling
–ENVVEST, Kitsap County, Cities of 

Bremerton, and Bainbridge Island

• Sampling Events
–Summer 2001
–Summer 2002
–Summer 2003





Railroad Culvert Study

• Evaluated fish passage 
issues for culverts 
along Navy Railroad 
line between 
Bremerton and Shelton

• 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 
pesticides

• Concentrations 
compared to reference 
and Ecological 
Benchmarks

Photo by BMSL

Photo by BMSL



Nisqually

Port Gardner

Georgia Straight

Puget Sound 
Ambient 
Monitoring 
2003 Demersal 
Fish Surveys

2005 Surveys
May 2005

Georgia Straight
Vendovi
Nisqually
Hood Canal
Sinclair Inlet



Summary of Tissue Summary of Tissue 
Residue BenchmarksResidue Benchmarks
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TSV 3.00 3.00
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Fish Invert.
ng/g wet ng/g wet

TSV 218 218
Bcv 3038 468
NOED 750 375
LOED 900 688
Harbor Sea 400 400
Osprey 500 na
Black Duck 1000 1000

Reference



Copper Toxicity Evaluations

• Assess ambient toxicity in surface water 
at site
–Using sensitive and economically important 

test organism

• Assess bioavailability/toxicity of Cu to 
marine organisms



Ambient Marine 
Sampling 
Stations

M3.1M3.3M4

M6

P1 P2 P3

BJ-ESTSN12

DY01

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. 





Mussel Deployment



Mussel Deployment



Mussel 
Deployment 

Stations



SUMMARY

•• Pool resources and data to get Pool resources and data to get 
a better product.a better product.

•• Watershed approach facilitates Watershed approach facilitates 
partnering.partnering.

•• Much better chance for Much better chance for 
successful implementation.successful implementation.

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



ENVVEST Technical Working Group Clambake 
featuring Manila clams harvested from Dyes Inlet 

provided courtesy of the Suquamish Tribe



For More Information:
Patricia
Hubler

Congressional & Public Affairs Office
Puget Sound Naval Shipyard & IMF
Phone: (360) 476-7111
Email: pao@psns.navy.mil

DouGlas 
Palenshus

Water Quality Program, Northwest Regional Office
WA Department of Ecology
Phone: (425) 649-7041
Email: dpal461@ecy.wa.gov
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