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\ﬁ/ Mimic Potential Stressors for the
Fadcest Cougar Dam Trap and Haul Alternative
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Two Full-Scale Fish Passage
Evaluation Studies:

* Healthy Fish
* Infected Fish

bypass pipe trap
and haul
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 Alternative stressors for Bypass Pipe and Transport simulations would be
appropriate for imitating real world stressors for juvenile fish
» Logistical constraints
» Lack of infrastructure
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Bypass Pipe
Treatment

Acclimate (2 wk)

Flex pipe to bypass pipe Bypass pipe passage Release into collector — blood samples (x6)
Chute from FSS into bypass Bypass pipe passage Release into river




Transport Treatment

Forklift/ Flex hose/ Pod holding  Forklift drive
Enter FSS/ Chute passage/ Monorail trip
Pod holding

Forklift (x2)
Crane (x2)

Truck drive (x2) | Release into collector — blood samples (x6)
Boat drive/ Truck drive Release into river



\‘?7/ Replicates and Sample Sizes for Blood Sampling

Pacific

Northwest Healthy and Infected
« Bypass Pipe: 4 replicates (N=120) * Transport = 12 replicates (N=360)
= Controls: 4 replicates (N=20 total) = Different pod holding times

v' 1 h =4 replicates (n=120 total)
v' 12 h = 4 replicates (n=120 total)
v 24 h = 4 replicates (n=120 total)
= Controls = 12 replicates (N=60 total)
New for Year i gs of
lactate (top se (bottom

Blood sampling occurred 6 times
post-treatment (0-24 h)




~z~  Healthy Fish

Pacific Differences in Water Temperature;
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Healthy Fish
Pacific True Cortisol Concentrations Peaked at 0.50r1h

NNMBE AIE I?Aswme?rgztv 300 o 300 -
i Mo bypacs boe Medin 1h brancpon contro
e 3 ——— Median bypass pipe control o | ——
* No differences in . °
control fish cortisol: 4° . 1o
compared true cortisol R

concentrations oy b K | o] ’;KI; - .
50 | [ j i I

* Treatment replicates =
were combined ateach 2 ° o7 3 = 2
post-treatment blood 3 B
sampling time IS g~ 1. S R T N et e
* Cortisol response
curves peaked at 0.5 or i 180
1 h post-treatmentand ™3 . _ “1h -
trended towards éﬁ; o EE\- °
decreasing by 24 h Egg - 8 j i $ -
post-treatment R AL R s e 4




Healthy Fish
Pacific True Glucose Concentrations Varied Among

Northwest
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Healthy Fish

Trends

* No differences in
control fish lactate:
compared true lactate
concentrations

Treatment replicates
were combined at each
post-treatment blood
sampling time

Lactate response
curves followed cortisol
curves, peaking at 0.5
or 1 h post-treatment
and trended towards
decreasing by 24 h
post-treatment
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Infected Fish

Differences in Water Temperature;
Differences in Control Fish Cortisol
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~~ Infected Fish

Pacific Lower Cortisol Ratios through 6 h Post-Treatment

Northwest
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Infected Fish
Pacific True Cortisol Concentrations Peaked at 0.50r1h
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Infected Fish

Pacific True Glucose Concentrations Varied Among
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* Glucose response
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Infected Fish

Pacific True Lactate Concentrations Followed Cortisol
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2" Year Two: All Fish Were Stressed:
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* Healthy and Infected fish evaluations
= All fish stressed, regardless of treatment; recovering by 24 h post-treatment
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* First of its kind laboratory study that occurred in the field, simulating
= Bypass pipe through an intact bypass system
= Truck transport using a new technique
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