
Project ENVVEST
PSNS&IMF, EPA, Ecology and local 

Stakeholders

Stream
Stormwater
Beach

a. Current health of the ecosystem (status 
of indicators)

Water quality
Sediment quality
Biota tissue residues (Toxicity) 

b. Level of improvement needed to 
achieve a particular target for a healthy 
ecosystem (benchmarks and ultimate 
target)

Water/Sediment Quality Standard
Tissue Residue Benchmarks

c. Impediments to a healthy ecosystem 
(threats)

Contaminant Loading
Watershed assessment

d. Priorities (i.e., Where we should focus 
our efforts first?)

303(d) List (Fecal Coliform)



Sediment Core Profiles
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(Crecelius et al. 2003)



Sediment Remediation 



CSO Reduction

(City of Bremerton 2007)
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198919941999

(Vandervroot 2001)

Watershed Development



Storm Event SamplingStorm Event SamplingStorm Event Sampling

Measure on what is actually 
coming from the watershed 
to calculate loading as a 
function of upstream landuse.

• Pathogens (FC)
• Heavy Metals
• Toxic Organics
• Nutrients
• Particulates and Organic 

Matter
Measure the impact of runoff on 
receiving waters and obtain 
data needed to verify modeling 
results. 

(May et al. 2005,
Brandenberger et al. 2007,
Cullinan et al. 2007)



Biota Sampling

Surface

0.1 m

Anchor Drag Line 1 m

Float

Bottom

Surface

0.1 m

Anchor Drag Line 1 m

Float

Bottom

Bottom fish trawl in 
Sinclair Inlet. 

Mussel cage configuration.

Bottom Fish Sampling Caged Mussel Study



FC TMDL Study
TMDL Study based on 
cooperative studies 
conducted with 
stakeholders for the 
watershed.

Stream
Stormwater
Nearshore
Marine

Stream
Stormwater
Nearshore
Marine

Stream
Stormwater
Nearshore
Marine

Stream
Stormwater
Nearshore
Marine

Stream
Stormwater
Nearshore
Marine

Stream
Stormwater
Nearshore
Marine

Stream
Stormwater
Nearshore
Marine June 2005



Top 30 Loads from Watershed

Simulated Load (Average for WY2003)
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Present 
Conditions 

Total 
Impervious 

Area

Future 
Expansive 
Build-Out 

Impervious 
Area

Northern Dyes Inlet 
Alternative Futures 

Planning
(Kitsap County 

2007)



Current and Future Build Out
Current Conditions Future Expansive Build Out

• Effect of Future Build Out on FC Loading
– Low confidence because future is unknown
– Expanded Build Out would likely increase the frequency, 

magnitude, extent, and duration of FC levels exceeding 
water quality standards through out the watershed 

• Likely that any actions that effectively eliminate or reduce 
current problems would also be effective in addressing 
future problems



Water Quality - Status of Indicators
- Trends

Priorities - How we focus our efforts

Human Health - Streams
- Swimming Beaches
- Shellfish

Sources of Information

Funded by the Kitsap County  Surface and Stormwater 
Managemement Program.



Water Quality
• Monitoring Efforts



Water Quality
• Monitoring Efforts

Annual Report Cover



Water Quality
• Monitoring Efforts
• Status of Indicators



Water Quality
• Monitoring Efforts
• Status of Indicators
• Trend Analysis

 Fecal Coliform      Fecal Coliform > 1600       12-Sample Geometric Mean
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Dogfish Creek (Station DF01), 1996 - 2007



Priorities
• How we focus our efforts

Priority Area Work List

Pollution Identification and 
Correction Program



Priorities
• How we focus our efforts
• PIC Projects

PIC Project Map



Priorities
• How we focus our efforts
• PIC Projects
• Making a Difference

 Fecal Coliform      Fecal Coliform > 1600       12-Sample Geometric Mean
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Priorities
• How we focus our efforts
• PIC Projects
• Making a Difference

 Fecal Coliform      Fecal Coliform > 1600       12-Sample Geometric Mean
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Correction
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Human Health
• Streams



Human Health
• Streams



Human Health
• Streams
• Swimming Beaches



Human Health
• Streams
• Swimming Beaches



Human Health
• Streams
• Swimming Beaches
• Shellfish



• Water Quality Monitoring Report

• PIC  Priority Area Work List

www.kitsapcountyhealth.com



Nearshore Assessments
&

Kitsap Salmon Refugia Report



Three Nearshore Assessments

• Bainbridge Island – Completed

• Pierce County (KGI) – Completed

• Kitsap County (east) – In process

http://www.ci.bainbridge-isl.wa.us/nearshore_report.aspx

http://www.co.pierce.wa.us/pc/services/home/environ/water/ps/main.htm

http://www.kitsapgov.com/dcd/nr/nearshore/nearshore1.htm



Drift,Drift,
Sediment,Sediment,
& Waves& Waves

ArmoringArmoring OtherOther
ModsMods..

VegetationVegetation

Inventory & Characterization



East Kitsap Armoring



Eagle
Harbor

Rich Passage

Murden
Cove

Agate
Passage

Manzanita Bay

Blakely
Harbor

Port Madison Bay

Rolling Bay -
Point Monroe

Point White -
Battle Point

LowLow
DisturbanceDisturbance
(Relatively (Relatively 

Intact)Intact)

ModerateModerate
DisturbanceDisturbance

(At Risk)(At Risk)

HighHigh
DisturbanceDisturbance

(Severe (Severe 
Limitations)Limitations)

Cumulative Impacts 



Eagle
Harbor

Rich Passage

Murden
Cove

Agate
Passage

Manzanita Bay

Blakely
Harbor

Port Madison Bay

Rolling Bay -
Point Monroe

Point White -
Battle Point

ConserveConserve

RestoreRestore

EnhanceEnhance
or Createor Create

RestoreRestore

ConserveConserve
RestoreRestore
Enhance

ConserveConserve
RestoreRestore
Enhance

Action Planning



KGI Watershed 
Nearshore Salmon 

Habitat Assessment

• Tidal Habitat Model 
(THM)

• Inventory
• Characterizations
• Restoration Actions



2003 Kitsap Salmonid Refugia 
Report

http://www.kitsapgov.com/dcd/nr/refugia/kitsap_refugia_report_2003.pdf



Refugia Categories
• Category A: Excellent Quality
• Category B: Good Quality
• Category C: Unknown or Fair Quality

– Includes several refugia where there was not 
enough data available to justify a “A” or “B”
rating

• Category D: Degraded
– “Potential future refugia”

• Non-refugia 
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Suquamish Tribal Assessments Suquamish Tribal Assessments 
Puget Sound PartnershipPuget Sound Partnership

February 28, 2008 WorkshopFebruary 28, 2008 Workshop









Location of Suquamish Tribal Salmon Enhancement Facilities 1976Location of Suquamish Tribal Salmon Enhancement Facilities 1976--20052005



Location of E Kitsap WRIA 15 SRFB ProjectsLocation of E Kitsap WRIA 15 SRFB Projects
20002000--20052005



4 Regular Sites
10 Rotating 
Sites
Additional sites 
sampled during 
initial 
exploration

Sample SitesSample Sites



ObjectivesObjectives

Baseline Inventory of Nearshore Aquatic Baseline Inventory of Nearshore Aquatic 
Species, including:Species, including:

PresencePresence
Life Stage (i.e. larval, juvenile, adult)Life Stage (i.e. larval, juvenile, adult)
DurationDuration
Habitat AssociationsHabitat Associations

Monitor Hatchery Monitor Hatchery vsvs ““WildWild”” Salmonid Salmonid 
InteractionsInteractions

Increase Public Awareness about Nearshore Increase Public Awareness about Nearshore 
EnvironmentEnvironment



MethodsMethods

Beach SeineBeach Seine
BiBi--Weekly to Monthly SamplingWeekly to Monthly Sampling
Sampling Sites Determined by:Sampling Sites Determined by:

Geographic LocationGeographic Location
Coastal Features & HabitatsCoastal Features & Habitats
AccessAccess

4 Regular Sites & 10 Rotating Sites4 Regular Sites & 10 Rotating Sites
Rotating Sites Sampled less Frequently than Regular SitesRotating Sites Sampled less Frequently than Regular Sites

Crews: Volunteers w/ Biologist on BoardCrews: Volunteers w/ Biologist on Board
Data Storage: Access Database/ArcGIS Data Storage: Access Database/ArcGIS 
GeodatabaseGeodatabase



VolunteerVolunteer
CrewsCrews

2003-2004:
121 Volunteers
1,128 Hours



Example Sample SiteExample Sample Site

Battle PointBattle Point
Spit
Pocket 
Estuary
Mixed-Fine
Beach



Example Sample SiteExample Sample Site

BrackenwoodBrackenwood LaneLane
Highly Modified
Armored/Buried Upper Intertidal
Cobble-to-Sand Flat



Example Sample SiteExample Sample Site

South of South of 
Fletcher BayFletcher Bay

Open Shoreline
Riparian Forest
Mixed-Course
Beach



CPUE by Species (2002-2004)
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Chinook & Coho - CPUE (2002-2004)
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Chinook - Marked/Unmarked (2002-2004)
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Chum & Pink - CPUE (2002-2004)
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Chinook Chinook 
CWT CWT 

RecoveriesRecoveries

2 2 2 2 Issaquah CreekIssaquah Creek88

1 1 1 1 Nisqually RiverNisqually River1111

1 1 1 1 Voight CreekVoight Creek1010

1 1 1 1 White RiverWhite River1010

3 3 3 3 Wallace RiverWallace River77

41 41 14 14 19 19 8 8 TotalTotal

2 2 2 2 Minter CreekMinter Creek1515

17 17 4 4 13 13 Grovers CreekGrovers Creek1515

7 7 2 2 4 4 1 1 Gorst CreekGorst Creek1515

1 1 1 1 Clear CreekClear Creek1515

1 1 1 1 Clarks CreekClarks Creek1010

5 5 5 5 Big Soos CreekBig Soos Creek99

TotaTota
ll200420042003200320022002Release LocationRelease Location

WRIWRI
AA



Forage Fish - CPUE (2002-2004)
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Dissolved Oxygen (2004)

4

6

8

10

12

14

16

1 2 3 4 5 6 7 8 9 10 11 12
Month

Av
g 

DO
 (m

g/
L)

 M
in

 &
 M

ax

BP FBSP PL PWD





Suquamish Tribe Suquamish Tribe 
Coho Study AreaCoho Study Area



Chico Creek



0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

# 
SP

A
W

N
ER

S

1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

CHICO CREEK  
ADULT CHUM SPAWNERS

  1998  
108,000 

 

An estimated 19,000 chum 
were consumed by Orcas 
in Dyes Inlet during 1997 

2006
83,100





More More 
InformationInformation……

Documents & Information on-line:
www.ci.bainbridge-isl.wa.us/seine

Paul Dorn, Salmon Recovery Coordinator
Suquamish Tribe

(360) 394-8441 
pdorn@suquamish.nsn.us

Peter Namtvedt Best, Planner
City of Bainbridge Island

(206) 780-2552
pbest@ci.bainbridge-isl.wa.us
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