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BUILDING STRONG®

 Weather, water supply
 Rule curve
 Downstream control points
 Minimum flow 
 Mainstem flow objectives
 Tributary flow objectives
 Hydropower, outage schedule
 Temperature operations
 Minimizing TDG
 Recreation - ramps
 Special operations request –

RME, construction projects, 
maintenance

 Injunction operations –
temperature control, fish 
passage

 Algae
 Downstream water users
 Fish life history requirements

Life Stage/Activity/Species
Upstream Adult Migration
     Winter Steelhead
     Summer Steelhead
     Spring Chinook salmon
     Fall Chinook salmon
     Coho salmon
Adult Spawning
     Winter Steelhead
     Summer Steelhead
     Spring Chinook salmon
     Fall Chinook salmon
     Coho salmon
Adult Holding
     Winter Steelhead
     Summer Steelhead
     Spring Chinook salmon
     Fall Chinook salmon
     Coho salmon
Egg Incubation through Fry Emergence
     Winter Steelhead
     Summer Steelhead
     Spring Chinook salmon
     Fall Chinook salmon
     Coho salmon
Juvenile Rearing
     Winter Steelhead
     Summer Steelhead
     Spring Chinook salmon
     Fall Chinook salmon
     Coho salmon
Downstream Juvenile Migration
     Winter Steelhead
     Summer Steelhead
     Spring Chinook salmon
     Fall Chinook salmon
     Coho salmon

Represents periods of peak use based on professional opinion.

Represents lesser level of use based on professional opinion.

Represents periods of presence, either with no level of use OR uniformly distributed level of use ind

Oct Nov DecSep

North Santiam R below Big Cliff Dam - Anadromous Species

Jan Feb Mar Apr May Jun Jul Aug
Timing Unit ID: 10115
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ESP10 NATURAL WATER SUPPLY FORECAST (SALEM)
2021 V 2022
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Source: USGS Data 
grapher; data available at 
https://or.water.usgs.gov/
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Migration Timing Spring Chinook 
(Willamette Falls)
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Source:  James White - USGS
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Spillway Crest



Downstream Passage – Juvenile Chinook
Cramer Fish Sciences

EAS



Source: USGS Data grapher; data available at https://or.water.usgs.gov/





2007-20201999-2006 (pre-spill)
Grey blob is the range of values (min-max) 1999-2022 



Chinook 
Spawning



For every day of spill, emergence is 
delayed by about 0.3 additional 
days

Source:  Norm Buccola, USACE



Emergence Timing – North Santiam Below Detroit Dam 





2022
2021



Source: USGS Data grapher; data 
available at https://or.water.usgs.gov/



“Absence of BY 2021 catch above and below Fall Creek Reservoir suggests a year-class 
failure occurred.” (Willamette Basin Bi-Annual Status Report February 28, 2023 (EAS))



Summary
• Water supplies in 2021 and 2022 were significantly different
• Variable water supply resulted in significant changes in flows, water 

temperatures, and habitat above and below the dams.
• Earlier migration timing in low flow and warm temps in 2021
• Dam operations to support fish survival are influenced by water supply 

(length of spill operations to support passage and temperature control)
• Shorter fish passage window with less spill
• Increased water temperatures during incubation resulting in early emergence with 

less spill
• Sites that support Chinook have variable resistance to the changing water 

supply
• Evaluation of dam operations to support fish need to consider the 

influence of the environment on above/below dam temps and flow
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