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Pilot Study 2009-2010
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Questions from Pilot Study

How wide spread is juvenile Chinook and
other salmon use of small coastal streams?

Are there physical stream characteristic that

can be used to predict juvenile salmon
presence?

What condition are coastal streams in?

How do we protect, manage, and restore
coastal streams?



Study: Predictive Modeling and Protection of
Coastal Salmon Streams in WRIA 6

< * "4 Area of Detail

eeeeee 4 . Project Area

2011 Secured Grant to Fund further
stream sampling and work

Grant from Washington Department of Ecology
Watershed Protection and Restoration National
Estuary Program (NEP) Puget Sound Projects



Comparison of Washington Department of Natural

Resources Hydrology Datalayer to Confirmed
Drainages from Drainage Census




Stream Habitat Surveys

) Reach Unit Average Average | Average Reach | Average Reach
. Unit . .
Site ID [Reach # Type Length Reach Max Depths| Wetted Width | Bankful Width
(meters) Gradient% | (meters) (meters) (meters)
BRBAO7 1 Intertidal 1.5% 2.02
BRBAO7 2 Stream 15 1.5% 0.70 3.80 4.60
BRBAQ7 3 CUL 12.4
BRBAO7 4 Stream 43 3.6% 2.07 3.30
BRBAQ7 5 Stream 24.9 6.0% 1.28 3.36
BRBAQ7 6 Stream 69.9 1.4% 0.49 1.94 3.48
BRBAQ7 7 CUL 22 7.0%
BRBAO7 8 Stream 37.2 9.5% 4.08




- ID to Species

- Salmon Lengths

- Count all species

- Chinook DNA

1 Pass Electrofishing
Up to 200 m or to fish barrier
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Fish Barriers?

Culverts at Stream

Legend

Culvert Present at Mouth of Stream
) Nodata

@ Culvert Present

@ NoCuhvert

10 Miles
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Stream Sampling
Results

* 63 Streams Sampled
« 61 Habitat Surveys

« Sampled intertidal and
stream channel

Salmonid Species Present Not found

Chinook salmon 32 31
Steelhead trout 9 54
3 3

23 40
23 40
61

Cutthroat trout
>
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Fish Sampling Presences Data
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Standardise Samples by Total
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Chinook Abundance in Different Streams
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Chinook Growth Rates

Chinook Residence Times
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Fidalgo Is
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Juvenile Chincok Salmon Presence

Juvenile Chinock Salmon Presence

® None
< Not tidally backwatered
A Tidally backwatered

10.0%

Channelslope (%)

®None
< Not tidally backwatered
ATidally backwatered




Juvenile Chinook Salmon Presence

Juvenile Chinook Salmon CPUE

10 15 20

Distance to nearest river mouth (km)

Distance to nearest river mouth (km)

@®None
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® None
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Map Path Distance Raster Used ight
with Stream Outfall Points Used
to Determine Distance of Each
Stream Mouth to Nearest
River Mouth
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Predictive Chinook Model (Beamer et al. 2013)
Log transformed Chinook rate = (-.00865* DIST)+(.000142* WA )+(-.4023*SL)+0}003:

« DIST is distance to nearest river mouth (in kilometers) from stream
« WA is the watershed area (in hectares) of stream
* SLis the average channel slope(%) of the stream reach
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Legend

Fish Sampling Results
Chinook Presences

Model Run for
Project Area

Log transformed Chinook
Stream .
Outfall ID Chinook Presence

Presence Rate Probability
ADBAO1 -446.7046399 9.9687E-195
ADBAOS8S -451.2642775 1.0433E-196
ADBA12 -401.7754837 3.2443E-175
ADBA13 -401.7871423 3.2067E-175
ADBA14 -400.1895747 1.5844E-174
ADBA15 -397.129205 3.3805E-173
ADBA16 -396.2945354 7.7888E-173
BOBAO1 -142.5072214 1.28795E-62
BRBAOO -92.36972766 7.66191E-41
BRBAO1 -122.0729611 9.64687E-54
BRBAO1A -122.0823917 9.55633E-54
BRBAO2 -122.0757114 9.62038E-54
BRBAO3 -132.0123941 4.65314E-58
BRBAO4 -153.4782177 2.2144E-67
BRBAOS -153.460689 2.25356E-67
BRBAO6 -153.476892 2.21734E-67
BRBAO7 -186.559127 9.51482E-82
BRBAOS -186.5835492 9.28526E-82
BRBAQO9 -191.9981687 4.1329E-84
BRBA10 -203.9903843 2.55919E-89
BRBA11l -206.3518026 2.41296E-90
BRBA12 -211.800851 1.03767E-92
BRBA13 -236.1145244 2.8626E-103
BRBA14 -236.1109506 2.8729E-103
BRBA15 -236.0528715 3.0447E-103
BRBA16 -261.2190939 3.5809E-114
BRBA17 -274.5470023 5.8311E-120
BRBA18 -138.4749973 7.26228E-61
BRBA19 -210.0789692 5.80581E-92




Coho predictive model

Cutthroat predictive model
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Predicted Coho Presences Probability Model
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Predicted Cutthroat Presences Probability Model
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Model Run for Project Area

* Model results are log transformed and were
converted to probability presence

Problems

 Probabilities are really small and do not match
actual sampling rates

e (Culverts resulted in a lot of zeros for streams so not
is much strength in the data

* Only 3 sampling events for each stream so harder to
get strong relationships.



Legend

Island County
Updated
Watershed
Characterization
Watersheds

Puget Sound
Watershed

Il Characterization
Assessment
Units

Island County Watersheds Summary Statistics
Count =109

Area Range: Minimum AU Area = 11 acres
Maximum AU Area = 7,279 acres

Mean AU Area = 653 acres

Sum of all Island County Watersheds Area = 71,134 acres

Units y

Count =118

Area Range: Minimum AU Area = 188 acres
Maximum AU Area = 5,053 acres

Mean AU Area = 1,125 acres

Sum of all AU Units Area = 132,779 acres

WRIA 6 Watershed
Characterization

Goals

Identify actual watershed with
confirmed surface water runoff

Inventory existing conditions to
assess watershed health and

status

Assess and Prioritize Watersheds
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' Puget Sound Watershed Characterization Assessment Units (AU)

= Verified WRIA 6 Watersheds Island County Watersheds.




WRIA 6 Watershed Characterization

e Used stream census to

i P/ generate watersheds
B * Island Co provided

data layers for
watershed Inventory

L ¥ » A land cover analysis
- was generated for
(P [sland Co




Proportion of Land Cover Class by Watershed
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Land Cover Classification (NAIP 2014)

P

[ Precent Cover Mature Forest
[ Percent Cover Young Forest
|:| Percent Cover Agricultural

|:| Percent Cover Impervious Surface
[ Percent Cover Open Water

[ Percent Cover Shadows




Watershed Condtion \
Derived from Matrix of

Impervious Surface Cover
and Road Density with Q]

Overlay of Predictive
Model for Juvenile
Chinook Presence
in Coastal Streams

Legend

Beamer et al: 2013 Juvenile
Chinook Presence in Coastal
Streams Model

Probability of Juvenile Chinook Presence
in a Stream by Watershed

Highly Probable

G Probable

D Somewhat Probable
D Unlikely

D Very Unlikely

Watershed Condition
Road density impact on watershed

condition / Impervious surface cover
impact on stream quality

- Properly Functioning / Good
I AtRisk/ Good

At Risk /Good - Fair
Not Properly Functioning / Good

Not Properly Functioning / Good - Fair

I o Proverts Funciring  Fai

Not Propery|
Functioning

69 11

f Watersheds

Properly
Functioning

good |Good - Fair

Fair

I inpenon

Watershed
Prioritization

* Compare Chinook
model to current
impacts



Watershed Priority ‘
Action with

Overlay of Predictive \‘b
Model for Juvenile /
Chinook Presence /
in Coastal Streams

Legend

B etal: 2013
Chinook Presence in Coastal
Streams Model

Probability of Juvenile Chinook Presence in
a Stream by Watershed

Highly Probable

D Probable

D Somewhat Probable
E Uniikely

D Very Uniikely

Future Development Threat
Watershed Prioritized Action ]
I Frotecton  Conservation
Restoration
|

Enhancement

Watershed
Prioritization

* Identify Salmon
Recovery
Strategies
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