Potential effects of North Santiam River
temperature targets on adult Chinook salmon
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A ‘normative’ regime for N. Santiam Chinook

18 Pre-Dam
16 holding and
y f 4 spawning
/ Post-Dam
& 1 ] gl
o temperature
= i
S 10
: y
g ‘ Warmer, more Cooler
§ 1K variable adult incubation
6 migration
. 'f
2
0 | | | | | | | |
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

Temperature graph: Rounds (2010, modified)




Temperatu re management scenarios

* Water temperature models of
Detroit and Big Cliff lakes and
N. Santiam River (CE-QUAL-W?2)

e Simulations for a variety of water
years and operational scenarios

Buccola et al. (2015)
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Temperatu re management scenarios

* ‘ODFW Target’ — based on recommendations made in 2017

1: With Temperature Control structure at Detroit (“Tower’)

2: Without Temperature Control structure at Detroit (‘No Tower’)
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Research objectives

* Integrate existing data
* River environment
* Migration, holding behaviors
* Prespawn mortality, PHOS

* Models to evaluate temperature
management effects
* Thermal exposure
* Emergence timing
* Bioenergetics

Existing Data

Chinook Migration

- Radiotelemetry
2011-2014

- Adult counts at
Bennett dams

- Adult counts at

\\ Minto trap

Prespawn Mortality

- ODFW carcass
surveys 2000-2016

- Redd counts

- Minto trap data

River Environment

/-/Greens Bridge (USGS)
- Mehama (USGS)
- Niagara (USGS)

- Temperature target

\\ models (USACE)
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Summary Metrics

Chinook Metrics

- Spawn timing
- Prespawn mortality timing
- Prespawn mortality rate

- Degree day exposure
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River environment: USGS gage sites
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Thermal environment

Temperature (C)
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Chinook salmon: Migration timing
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Migration timing

* Early in warm, low-flow years
* Run timing at Willamette Falls varies by >30 d
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Spawn timing

e Less inter-annual variation and less evidence for environment effects
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September temperature (Niagara)
Prespawn mortality
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What about |

e Radiotelemetry: ac
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Adult Chinook: thermal exposure model

1. Random Chinook sample from 2. Match fish to WIL River 3. Random draw from passage time
passage distribution at WF temperature on start date distributions (telemetry)
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Thermal exposure model

* Model: 1,000 Chinook at WF

* Observed temperatures (2011, cool)

Mean daily temperature exposure
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Thermal exposure model

* Model: 1,000 Chinook at WF

* Observed temperatures (2015, warm)
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Temperature management scenarios (2011)

e Use scenario temperature data within the Chinook exposure model
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Temperature management scenarios (2015

Difference from observed (°C)
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How to assess effects?

* Maximum T in Reach 5 (Bennett — 15t Minto)

e Most enter reach in mid-summer
* Median residency =~10d

Objective = Warmer migration
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How to assess effects? Cooler holding
mostly offset by

e Cumulative degree days warmer migration
* Full migration from Willamette Falls to Minto

Objective = Reduce total DD

Total degree days (DD)
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Summary

* Water temperature is a key biological driver for NSAN Chinook
* Phenology, behavior, physiology, mortality

* Current thermal regime is a poor evolutionary match for Chinook

 Temperature management at Detroit can provide benefits
* Within operational and environmental constraints

* Models indicate likely biological tradeoffs
e Adult ‘sub-populations’
* Migration vs Holding
* Adults vs early life history stages




Fry emergence model

1. Random sample from spawn
timing distribution
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temperature on spawn date

2017

:> ¥

Percent

Emergence dates

—

Warmer winter

10ct

target or reach

e dTH

3. Use scenario data to calculate
cumulative DD

Chinook emergence at
1,650 -1,850 DD

>

Cooler winter
tarnget or reach

1Nov 1Dec 1Jan

14pr




How to assess effects: Bioenergetics model

1. Select initial Chinook weight 2. Use thermal exposure 3. Run histories through

and energy density histories Wisconsin bioenergetics model
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N. Santiam temperature + Chinook life history
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