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** WRIA = Water WRIA = Water 
Resource Inventory Resource Inventory 

AreaArea

WRIA 8*WRIA 8*



Monitoring is crucial to measuring 
our progress

Plan calls for periodic Plan calls for periodic 
updates on progressupdates on progress

State requires annual State requires annual 
reportingreporting

NOAA fiveNOAA five--year ESA year ESA 
status review is on the status review is on the 
horizonhorizon



What do we need to know?What do we need to know?

Is the watershed producing more or less Chinook? Is the watershed producing more or less Chinook? 
(Status and Trends Monitoring)(Status and Trends Monitoring)

Are watershed conditions improving or declining? (Status Are watershed conditions improving or declining? (Status 
and Trends Monitoring)and Trends Monitoring)

Are we doing what we said weAre we doing what we said we’’d do in our Plan? d do in our Plan? 
(Implementation Monitoring)(Implementation Monitoring)

Is what we said weIs what we said we’’d do, doing what we said it would? d do, doing what we said it would? 
(Effectiveness Monitoring)(Effectiveness Monitoring)
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ImplementationImplementation

EffectivenessEffectiveness

Status & Trends (fish)Status & Trends (fish)

Status and Trends Status and Trends 
(habitat)(habitat)

Estimated at Estimated at 
~ $ 1.8 million~ $ 1.8 million

annually annually 
in WRIA 8in WRIA 8

} =







Also called Also called ‘‘fish in fish in –– fish outfish out’’ monitoringmonitoring

Considered most crucial Considered most crucial 
information needinformation need

Funded annually by King Funded annually by King 
County, KCD, Seattle, WDFW, County, KCD, Seattle, WDFW, 
MIT, othersMIT, others

Should be collected in context Should be collected in context 
of NOAA VSP parameters of NOAA VSP parameters 
(esp. abundance and (esp. abundance and 
productivity)productivity)

Is the watershed producing more or less Is the watershed producing more or less 
Chinook? (Status and Trends Monitoring)Chinook? (Status and Trends Monitoring)



Is the watershed producing more or less Is the watershed producing more or less 
Chinook? (Status and Trends Monitoring)Chinook? (Status and Trends Monitoring)

Spawner surveys, redd location, Spawner surveys, redd location, 
abundance estimatesabundance estimates
Hatchery vs. wild spawners Hatchery vs. wild spawners 
assessmentsassessments
Juvenile trappingJuvenile trapping
Juvenile tagging to track migration Juvenile tagging to track migration 
and survivaland survival



LimitationsLimitations
Spawner surveys are not Spawner surveys are not 
performed above the performed above the 
Landsburg damLandsburg dam
Adult surveys of Adult surveys of 
Sammamish population are Sammamish population are 
index reachesindex reaches
Smolt trapping locations Smolt trapping locations 
miss part of the migration miss part of the migration 
corridorcorridor
PIT tagging studies have PIT tagging studies have 
challengeschallenges
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Are watershed conditions improving or declining? (Status Are watershed conditions improving or declining? (Status 
and Trends Monitoring)and Trends Monitoring)

1.

2.

3.
4.

5.

Follow regional Follow regional 
guidelinesguidelines
Focus on priority Focus on priority 
areasareas
Use existing data Use existing data 
sources to sources to 
supplement supplement 
informationinformation
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Wadeable streams:

Survey protocol based on EPA’s 
EMAP survey – used nationally and 
regionally; e.g.,

• Pool frequency

• Substrate

• Riparian habitat

• Fish

• (Benthic macroinvertebrates)

Follow regional guidelines



Watershed Evaluation Tier
Tier 1

Tier 2

Tier 3

Cedar River

Rock Creek 
Issaquah C

reek

North Creek 

Swamp Creek 

Little Bear Creek 

Bear Creek 

Evans Creek 

Sam
m

am
ish River

Kelsey

Coal

Cedar River

Subbasins prioritized by Subbasins prioritized by 
watershed condition and watershed condition and 
level of use by Chinook level of use by Chinook 
salmon:salmon:

1.1. Core/migratoryCore/migratory
2.2. SatelliteSatellite
3.3. Episodic/NoneEpisodic/None

Migratory areas:
Lakes, Sammamish 
River, Ship Canal and 
Nearshore

Focus on priority areas

• Random sample of wadeable 
streams in Tier 1 and Tier 2 areas

• Rivers: Priority on Cedar River
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• Green = BIBI* sites

• Red = WRIA 8 WS sites

Use existing data sources 
to supplement information

* BIBI = Benthic Index of Biotic Integrity



Are watershed conditions improving or declining? (Status Are watershed conditions improving or declining? (Status 
and Trends Monitoring)and Trends Monitoring)

1.

2.

3.
4.

5.

Follow regional Follow regional 
guidelinesguidelines
Focus on priority Focus on priority 
areasareas
Use existing data Use existing data 
sources to sources to 
supplement supplement 
informationinformation



Use existing data sources to supplement 
information

• 1991, 2001 
classified

• 2006 available in 
May or June 



Land Cover Change, 1991-2001

• Pink = Tier 1 areas

• Blue = Tier 2 areas 

• Red: Forested Developed

• Green: Unforested Forested

Focus on priority areas



Finer-scale analyses can be 
focused on priority areas

• Impervious cover change

• Spatial configuration

• Patch size

• Aggregation index





Hydrologic Monitoring and Hydrologic Monitoring and 
ModelingModeling

DeGasperi et al. 2009DeGasperi et al. 2009
Brett et al. 2005Brett et al. 2005

Use County gauge data where availableUse County gauge data where available

Quantify Quantify ‘‘flashinessflashiness’’ metrics, e.g., increases metrics, e.g., increases 
in frequency and range of high pulses in frequency and range of high pulses 
during summer and winterduring summer and winter



Rely on County data where availableRely on County data where available

Water QualityWater Quality



Lakeshore AssessmentsLakeshore Assessments

Use protocol similar Use protocol similar 
to Toft et al. 2003to Toft et al. 2003

---- Since change if it Since change if it 
comes will be slow, comes will be slow, 
assessments can be assessments can be 
made on a longer made on a longer 
time frame.time frame.





Project Implementation and Project Implementation and 
Effectiveness MonitoringEffectiveness Monitoring

Rely on other entities to the greatest Rely on other entities to the greatest 
extent possibleextent possible



Implementation MonitoringImplementation Monitoring

Habitat Habitat 
Work Work 
ScheduleSchedule



Effectiveness MonitoringEffectiveness Monitoring

Focus monitoring on actions with Focus monitoring on actions with 
highest uncertaintyhighest uncertainty
Use existing efforts to improve our Use existing efforts to improve our 
project designs wherever possibleproject designs wherever possible

SRFB effectiveness monitoringSRFB effectiveness monitoring
CIP monitoring requirementsCIP monitoring requirements
Other opportunities (support local or Other opportunities (support local or 
regional initiatives)regional initiatives)





Pacific Pacific 
Coastal Coastal 
Salmon Salmon 
Recovery Recovery 
Fund Fund 
(NOAA)(NOAA)





Programmatic Effectiveness and Programmatic Effectiveness and 
Implementation MonitoringImplementation Monitoring

Implementation: WRIA 8 annual Implementation: WRIA 8 annual 
surveysurvey
Effectiveness: suggest third partyEffectiveness: suggest third party




