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Solar Panel Shade Evaluation Study
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... Solar panels built over water
canals seem like a no-brainer. So
why aren’t they widespread?
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Benefits
. ¥ Evaporation =1 Water Savings
. ¥ Plant/Algal growth
- 4 Solar panel performance
- 4 Water and air quality
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Applications for Fish Hatcheries

Hatcheries are water and energy intensive

Salmonids prefer shade (Meehan et al 1987)

UV light factor in steatitis in Steelhead (Twibell et al.
2017)

Benefits
. ¥ Evaporation =t Water Savings
. ¥ Plant/Algal growth
- 4 Solar panel performance
- 4 Water and air quality
. 4 Shading contribute to ¥ steatitis
. ¥ Electricity costs through power generation
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Advancements in Solar Panels

.+ 2 main types of panels

- Monofacial- electrical generation on surface facing sun

- Bifacial- variable transparencies available
Electrical generation both sides of panel

a2 Bifacial = 5% Transparent _— Bifacial = 40% Transparent
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Godl

- Evaluate impact of shading intensity and
attern on fish distribution

‘Monofacial = Full- Shade_ Bifacial'= Mottled Shade™
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Study Design

Overhead View

- — —_ | Crowder
T

dieChade
T
Clow | b 2 antenna
OW --------------------
PIT Arrays
through B y
2 antenna
PIT Arrays
Crowder

ENT Fish and Aquatic

CONSERVATION

4

>



Study Design- Adjust every 3 days

0-3days 3-6days 6-9days 9-12 days 12-15 days 15-18 days

through ....................

244 Fish and Aquatic

.5 CONSERVATION



Study Design- Adjust every 3 days

« Repeat with PIT-tagged:
Coho (Eagle Creek NFH; USFWS)
Flow Spring Chinook
oo Steelhead (Kalama Falls Hatchery; WDFW)
. Data collected/monitored:
Air Temperature Light (PAR & Irradiance)

Humidity EMF&RF
DO PIT Tag Detections
Flow Visual Observations
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Thiamine Monitoring in the Pacific
Northwest

Alison Deary!

'Abernathy Fish Technology Center, US Fish and Wildlife Service, 440 Abernathy Creek Road,longview, WA



Western Gulf of Alaska

Thiamine 101 [ e

W
[=]
o

Salmon migration g B Winter
. . . E: | Spring
- Essential vitamin
- Required for metabolism ]
and energy production
- Building block for 2

1990 2000 2010 2020

neurotransmitters, .
antioxidants, and myelin

. . . . \ : : - ™ : Jancodver Isﬁu{
® T h Ia m I n e D efl CI e n Cy = Southeast Alaska and I .I'_"u,_:.l - "y LY - Georgid Strait
Transboundary River stocks - o) Y A
Complex ransboundary River sto

nd

. . . Northern BC stocks . WA
- Brain tissue necrosis as e
S ey ¥ | Columbia
eVIdenced by . ) Far north migrating —t River ID
Corkscrew swimming —— Columbia, Snake River _ OR
Lethargy and Oregon coastal stocks ' ' USA
Unable to maintain posture T SR
AtaXia — Klamath stocks

— Central Valley stocks

- High early mortality

et Fish and Aquatic

CONSERVATION

4

>



Thiamine Analysis Laboratories

SUNY Brockport
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Recent Collections -usora/2s/2025

2.Carson NFH (8/14)- Spring Chinook, n=30

3. Winthrop NFH (8/14, 8/21, 8/28)- Spring Chinook, n=29
4. Leavenworth NFH (8/20, 8/27)- Spring Chinook, n=30
5. Little White Salmon NFH (8/23)- Spring Chinook, n=30

8. Quilcene NFH (10/1, 10/15)- Coho, n=25
9. Little White Salmon NFH (10/23, 11/6)- Upriver Bright Chinook, n=32
10. Makah NFH (10/23, 10/30)- Coho, n=32

11. Eagle Creek NFH (11/6)- Coho, n=32

12. Quinault NFH (10/31, 11/12)- Coho, n=35

13. Quinault NFH (10/31, 11/12)- Winter Steelhead, n=30

14. Quinault NFH (10/31)- Chum, n= 32

15. Makah NFH (12/10, 1/7/25)- Winter Steelhead, n=30
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Challenges

Recent staffing reductions

Similar staffing reductions at NOAA and USGS labs that
analyze for thiamine

Purchase card freeze during Dworshak
spawning
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