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Background

- Yakima Basin Integrated Plan

- Reservair fish passage (RFP) one of seven primary elements
- Efforts to address RFP will be expensive and take many years
--. Cle Elum Dam identified as first RFP project to be addressed

- Bureau of Reglamation (USBR) and Washington State Department
of Ecology (WSDOE)

- «=Interested in |nnovat|ve OpthﬂS to reduce cost and COI’IS'[I’UC'[IOI’] time

- ‘Whooshh Fish Transport System WigS)

- One innovative option for upstream passage of adult salm ON

Positive results from several studies )
2016: Chinook salmon passed through 1,100 ft WFTS at Roza Dam._
40 ft WFTS in operation at Roza Dam

- Selected (by USBR/WSDOE) for 2017 Cle Elum evaluatlon
1,700 ft long, 180 ft high, adult sockeye salmon
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2017 Evaluation
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- Original study design
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bration and Testing
- 50 fish
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A T 0 . O . W Okanogan & Wenatchee Origin
Yakima Origin - 250 fish to reservoir (PIT)

- 100 fish to reservoir (RT/PIT)
- 100 fish through WFTS (RT/PIT) |
- 100 fish in Roza forebay (RT/PIT) |+
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2017 Evaluation
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ETS Calibration and Testing
- 13 fish provided
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| Okanogan & Wenatchee Origin | [
ey - 112 fish to reservoir (RT/PIT)
~ | - 115 fish through WFTS (RT/PIT)




Paired Releases

Treatment
Group

= USGS

Alive
(85%)

Dead

(15%)

=

~ (2) Other sources.
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Mortality from:
(1) Treatment




Paired Releases

Treatment Alive
GFOUp (85%)
Group (89%)

(11%)

Paired release —0.85/0 89 = O.\96 *

survival estimate

= USGS



Fish Tagging and Release

Tag date WFTS Reservoir

July 14 25 25
July 17 e 22
July 18 - 32 30

July 19 {0)

" Total=

-

- WFTS passage day after tagging [ - = || - Release same day as tagging
| - 9°C P ]| ERLNe
| - Passed into Cle Elum forebay E 5 == | Il - Released 5.5 mi upstream of dam
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Detection of Tagged Fish
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Cle Elum 6;;3._: 3sites) - 15 monitoring sites
Dam .  .\ =
. \ :

6 downstream of dam
9 upstream of dam

- Weekly mobile tracking

Roza Dam

Cle Elum
Dam










Behavior Patterns

July 14 to Very active (upstream and
July 31 fallback)

Little activity

September Very active (upstream)
and October
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Upstream Movement
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| 20 d post-release |
| 47%: reservoir fish
| 27%: WFTS fish

Overall

| 83%: reservoir fish
|| 58%: WFTS fish
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Upstream Movements in Reservoir
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Fallback

20 d post-release :
| 18%: reservoir fish
10%: WFTS fish

( Overall
| 21%: reservoir fish
| 18%: WFTS fish




Survival Analysis

- Fallback fish removed from dataset
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Movement Movement
EEEN between fixed sites between fixed sites
Jul. Sept.1-30 Oct.1—Nowv. 11
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! A=5,*P,
P, in
Sept.

S = survival probability
P = detection probability given survived past Sept.




Fish Movement Amon
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Single Release Survival Estimates
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Paired Release Survival Estimates
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Paired Release Survival Estimates
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. Changes to operational settings

. No lubrication in WFTS tube
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Effect of Fish Size
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—— \Whooshh
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Fork length (cm)
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Summary

- WFTS passage survival
- 40-80%
- Not a fully functional system

- No tube lubrication in first 3 days

-~ Dalily system adjustments
- Some fish smaller than optimum

- Sockeye salmon behavior

size

- Exploratory movements in first 20 day

- Limited movement in August
- Upstream movement in September a

- Population loss
- Pre-spawn mortality: 8%
- Fallback: 21%
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