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Redband Rainbow Trout

o Species of Greatest Conservation Need, Species of Concern,
culturally significant

« Populations throughout the Spokane River, with a valuable spawning
habitat in Spokane River below Spokane Falls
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Avista’s Spokane River Hydroelectric Developments
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Avista’'s Washington 401 Certification

Goal: Additional information is needed to better understand how the following specific factors
relate to trout spawning success between Monroe Street Dam and the Nine Mile Dam
Reservoir.

a) Quantify the quality and quantity of trout spawning habitat: determine the most productive
and least productive spawning areas by developing quality strata at all flow/discharge elevations.

b)Quantify spawn to emergence success: determine survival from egg to emergence by strata
using artificial redd construction. Correlate egg-to-emergence survival for each stratum with
corresponding flow/discharge and include velocity, depth, and temperature as variables.

c) Quantify redd dewatering at different flow/discharge elevations for each habitat quality
stratum.

d)Determine redband trout abundance estimates annually (for 10 years) to assess year class
association with flow/discharge levels. Correlate year class strength with flow/discharge and
egg to emergence survival. Determine overall spawning success with regard to flow/discharge
levels and timing.
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Avista’'s Washington 401 Certification

Parts a, b, C

Lower Spokane River Redband Trout Spawning Habitat: Monroe Street to Nine
Mile Pool (2011)

e Part d

Redband Trout Spawning and Fry Emergence Study: Abundance and Year Class
Strength (2010-2019)

Lower Spokane River Redband Rainbow Trout Abundance and Spawning Habitat
Data Analysis (2022)
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Redband Spawning Habitat

* Largest concentration of spawning patches was around TJ Meenach Bridge

* Average water depth of redds was 3.51 feet and observed at up to 5.3 feet.

A

~IvISTA



Avista’'s Washington 401 Certification

e Part d

Redband Trout Spawning and Fry Emergence Study: Abundance and Year
Class Strength (2010-2019)
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Survey Area

* Peaceful Valley to TJ Meenach Bridge
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Redband Age 1 Abundance

* Age 1 abundance has followed a cyclic pattern with relatively strong
year classes observed every three years, and subsequent strong year
classes observed when abundant cohorts reached maturity
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Avista’s Washington 401 Certification

e Part d

* Lower Spokane River Redband Rainbow Trout Abundance and Spawning
Habitat Data Analysis (2022)
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Objectives

* Relate river flow levels and timing to redband trout spawning and fry emergence
success and age-1 abundance (year-class strength)

Did not evaluate other variables that affect abundance

» Estimate carrying capacity to compare to the current abundance
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Year-Class Strength

e Back-calculated age O
Cohort method (longitudinal catch-curve method)

 Empirically estimated age 1

* Relationship between year class strength and environmental
variables evaluated using regression models.
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Year-Class Strength Age O

* Intercept-only top-ranked model
Average value was best predictor

» Effective habitat percent second highest, but not statistically
different from zero
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Year-Class Strength Age 1

* Intercept-only top-ranked model

» Effective habitat percent second highest, explaining 22% of
the variation in age-1 year-class strength
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Year-Class Strength
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Year-Class Strength
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Optimal Carrying Capacity

e Stock-recruitment framework
Beverton-Holt model used

 Abundance by life stage

* Applied optimal life stage density, survival benchmarks, and
habitat capacity rules from EDT model

Life Stage Months of Occurrence Bencl:nmark Den.sity in Benchmark Survival
Suitable Habitat

Spawning March to May 0.84 fish/m? 1
Egg incubation March to July 500 eggs/ m? 0.7
Fry colonization June to July 26 fry/ m? 0.75
0-age resident rearing June to October 2.52 parr/ m? 0.78
0-age inactive Movember ta March 1.51 parr/fm2 0.70
1-age resident rearing April to November 0.40 fish/m2 0.85
1-age inactive November to March 0.21 fish/m?2 0.85
2+-age resident rearing April to November 0.11 fish/m? 0.9
2+-age inactive November to March 0.11 fish/m?2 0.93
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Optimal Carrying Capacity

* Year-to-year variation in flow conditions, expressed as the geomean of
average daily flows per month over the period of record, have a limited effect
on optimal carrying capacity.
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Optimal Carrying Capacity
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Optimal Carrying Capacity
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Conclusions

 Redband abundance is below carrying capacity; Redband population does not
currently appear to be affected by density dependence

 Variations in flow during spawning and incubation had a moderate effect on age
1, notage O

e Generally, incubation flows should be within 2,000 cfs of the spawning flows to
maximize age-1 recruitment

e Spawning flows above 18,000 cfs provide no additional habitat or recruitment
benefit

* At spawning and incubation flows below 10,000 cfs, age-1 recruitment begins to
drop off precipitously
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Questions?
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