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Technical Progress and 
Accomplishments

• Total Maximum Daily Load (TMDL) 
Study of Microbial Pollution

• Integrated Modeling of Inlets
• Storm Event Sampling
• Ambient Water Quality Monitoring
• Watershed Monitoring
• Biota Sampling
• Current Meter Study



Total Maximum Daily Load (TMDL) 
Study of Microbial Pollution

• Technical Study Completed
• Combined Effort of 

Stakeholders
– ENVVEST
– Kitsap County Health District
– Department of Health
– Kitsap County Surface and 

Storm Water Management
– Bremerton, Port Orchard, 

Bainbridge Island
– Suquamish Tribe

• Identified Numerous Sources 
of Pollution and Impacts on 
Water Quality in the Inlets
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Sampling stations and 
watershed boundaries used 
during the microbial pollution 
TMDL study for Sinclair and 
Dyes Inlets. The watershed 
scale is the appropriate scale 
to address environmental 
issues and engage 
stakeholders.



Integrated 
Modeling of the 

Sinclair and Dyes 
Inlet Watershed
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The integrated watershed 
(HSPF) and receiving water 
(CH3D-FC) model is capable of 
modeling runoff and transport 
of pollutants from specific 
sources.

Current Configuration:
39 Streams
50 Stormwater Outfalls
44 Shoreline Drainages
4 Treatment Plants

---
137 Separate Inputs



Storm Event SamplingStorm Event SamplingStorm Event Sampling

Empirical data on what is 
actually coming from the 
watershed can be used to 
calculate loading as a 
function of upstream landuse.

• Heavy Metals
• Toxic Organics
• Nutrients
• Particulates and Organic 

Matter



Ambient Water Quality Monitoring

Ambient marine monitoring was 
conducted to measure the 
impact of runoff on receiving 
waters and obtain data needed 
to verify modeling results. 



Mytilus galloprovincialis

7-10 cm

Normal D-shaped larvae
after 48 h Mytilus galloprovincialis

7-10 cm

Normal D-shaped larvae
after 48 h 

Results of copper toxicity studies 
showed no indication of ambient 
toxicity in the waters of the Inlets. 
The toxicity detected at two stations 
during event #3 was due to a bloom 
of toxic algae that was present 
during the sampling event.

40-80 µm
Gymnodinium splendens

Toxic Algae Cells > 105 cells/L
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Watershed Monitoring

• Established Network of Stream and 
Stormwater Flow Monitoring Stations
– Kitsap Public Utilities District
– Kitsap County Surface and Storm Water
– City of Bremerton
– City of Bainbridge Island
– PSNS & IMF

• Stream Benthic Macroinvertebrate (Bug) 
Sampling

Chico Bay near the mouth of Chico Creek in Dyes Inlet. Photo from Ecology’s shoreline atlas (http://apps.ecy.wa.gov/shorephotos/). 





Bugs and insects 
that live in the 
stream bed provide 
food for fish and 
are an indication of 
the quality of the 
habitat.
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Stations Exceeding SQS/MCUL
SEDQUAL Station Location
303d Grid Cell

1998 Heavy Metals 
(excluding Hg)

Sediment monitoring 
showed a significant 
improvement in 
sediment quality within 
the Inlets.
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Sediment Studies



Biota Sampling
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Bottom Fish Sampling Caged Mussel Study

Bottom fish trawl in 
Sinclair Inlet. 

Mussel cage configuration.



0
5

10
15
20
25

BOT POP OBDI POM SIRP SNAV SCIA

C
op

pe
r 

(p
pm

)

Beginning of 
Test

POP

OBDI

SNAV
SCIA

POM

SIRP
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Threshold of potential effects to Aquatic Invertebrates

* * * * *

Copper levels 
accumulated by 
mussels after being 
deployed for 84 days 
(Jun – Sep 2005)

* Indicates levels 
were statistically 
higher than at the 
beginning of the test
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Liberty
Bay Current Meter Study

Depth contours and location 
of current meter monitoring 
stations.

Current data were collected 
to support linking the 
ENVVEST Inlet-scale model 
(CH3D) with UW’s Puget 
Sound-scale model (POM).



Current Meter Deployment



Retrieving Current Meter in 
Agate Pass (Nov 8, 2005)



Linkage between CH3D and POM

1b.
Expanded 
CH3D grid

POM 
Grid

1a.



Schedule
Calender Year

Quarter 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Public Involvement
Model Development
Ecological Research
Bacteria TMDL Study (Inlets & Streams)
          Technical Study
          Modeling Study
Sediment TMDL Studies
          Metals Verification Study
          Organics Verification Study
          Modeling Study
Ambient Monitoring
   Biological Monitoring
   Water Quality Monitoring
   Sediment Quality Monitoring
Dissolved Oxygen TMDL
Phase II Alternative
  Develop Proposal
  Implementation

Completed Plan Ongoing

PSNS & IMF Project ENVVEST Overall Schedule
2004 2005 2008 20092000 2001 2002 2003 2006 2007



Community Update CD

Project ENVVEST

Community Update
June 2006



Summary

• Completed microbial TMDL study
• Developed integrated model for the Inlets
• Watershed approach used to obtain data 

– Pollutant loading during storm events
– Ambient water and sediment quality
– Biological monitoring
– Currents for model verification

• Data will support the development of a 
Phase II proposal to regulate discharges 
at PSNS & IMF



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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