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First Generation Forebay Collectors

- “Gulpers™ 1950s and 1960s

- <150 ft3/sec

- Brownlee Dam

- Lookout Point Dam
-  Upper Baker Dam
- Merwin Dam

- Most abandoned within a few years

The conclusion of the study was that this artificial ocutlet did not
attract or eollect a sarizfacrory number of downstream-migrant salmon or
steelhead trout. Insufficient volume of flow and poor entrance design of

the device were thought to be the limiting factors. It was recommended

that the development of a floating artificial outlet be continued using
optimum volumes of attraction flow, as determined by spillway experiments,
and entrance degsign criteria establighed through other studies. The device
should also be tested at the head of a reservoir,
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Second Generation Forebay Collectors
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2009 2011 2013
First operating year

+— Upper Baker Dam, Baker River

Lower Baker Dam, Baker River

Cushman Dam, Skokomish River

o— Swift Dam, Lewis River

<:y River Mill Dam, Clackamas River
North Fork Dam, Clackamas River

+— Round Butte Dam,
Deschutes River

~

Cougar Dam,

South Fork McKenzie River
- Test facility
- 2 operating seasons




Second Generation Forebay Collectors
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Second Generation Forebay Collectors
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Upper Baker and Lower Baker Dams

Upper Baker Collector

First year of operation = 2008
etV i

Lower Baker Collector
First year of operation = 2013

o A

- 500 and 1000 ft¥/sec inflow
- Guide, exclusion, and lead nets
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North Fork and River Mill Dams

- Uses turbine flows
- 500 ft3/sec

- No nets
- MC: 250 ft3/sec inflow

- FSC: 1,000 ft3/sec inflow
- Partial exclusion nets

North Fork Collector River Mill Collector

First year of operation = 2015 First year of operation = 2012
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Cushman Collector

First year of operation = 2015

| - 250 ft3/sec inflow

B - Exclusion nets
§ - Lead netin 2017




Swift Dam
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- 0%

- 600 ft3/sec inflow
- Exclusion nets, lead net in 2016

Swift Collector
First year of operation = 2012
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Round Butte Dam

Round Butte Collector "
First year of operation = 2009 '
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Stillwater Sciences, 2016 i e
——5-min average

3:00:00 PM
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- 0-6,000 ft3/sec
- No nets
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Fish Collection Efficiency
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Collector Inflow
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Effective Forebay Size

B Inaccessible area
[ ] Accessible area
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Confinement Distance

Map Length:

o ot § Upper Baker Dam

Heading:

Mouse Mavigation

Ground Length: 3,191.16
Heading: 218.46 degrees u S I I Ia n a | I l

Mouse Navigation
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Confinement Distance
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Chinook Salmon Temperature Use
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Lower Baker 2016

Cushman 2016 Swift 2016
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Temperature, °C
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Reservoir Fluctuations

— pper Baker
Lower Baker
— Swift
River Mill
North Fork
Round Butte
——=— Cougar
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Analysis of Factors Affecting Performance

- The Data

- [ projects
- 4 species
- 52 FCE estimates
- FCE = number collected / number released

- Predictor variables
- Species
- Inflow
- Collector entrance area
- Effective forebay area
- Lead nets
- Effective forebay area x collector entrance area

- Quasi-binomial regression model
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Analysis of Factors Affecting Performance

Cougar
Cushman
Lower Baker
North Fork
River Mill
Swift

Upper Baker

)
c
Ko
5]
=
Ll
c
S
2
[&]
o)
3
o
L
3
L
O
g
B
e
]
S
o

1 Chinook
2 Coho

3 Sockeye
4 Steelhead

0.2 04 06 0.8 1.0

Observed Fish Collection Efficiency
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Analysis of Factors Affecting Performance

Predictor variables
Species
Inflow*
Collector entrance area*
Effective forebay area®
Lead nets*
Effective forebay area x
collector entrance area*
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L essons Learned

- Broad range of environmental conditions
and collection success

- Significant predictors of collection success:

- Inflow

- Lead net presence

-  Entrance area

-  Effective forebay area

- Entrance area x effective forebay area

- Emerging information
- Modifications leading to increased collection
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