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Accumulated Thermal Units (ATU)

Coho Salmon ATU (C)

Eyed: 217-237
Date Water Temp ATU
12/1/2023 6 6
12/2/2023 6 12
12/3/2023 6 18
12/4/2023 6 24
12/5/2023 6 30
12/6/2023 6 36
12/7/2023 6 42
12/8/2023 6 48
12/9/2023 6 54
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Remote Site Incubation Systems
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Remote Site Incubation Systems
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Scalable Design




PROS

Utilization of excess eggs
Limits Domestication

* No added food

* Natural fluctuations

* Low stray rates
No risk of redd scour
Alleviates space at hatchery
Location
Low Tech, Low Cost
Temporary Use

CONS

Monitoring Complications
Crew/Travel Time

Site constraints

Hatchery Genetics




Why utilize RSl in Trinity River?

Reasonable and Prudent Measure 3a of the 2020 National
Marine Fisheries Service (NMFS) Biological Opinion for the
4d Limait for the Trinity River Coho Salmon Hatchery Genetic
Management Plan (HGMP) states:

“.... provide all eggs, fry, juvenile, or adult coho salmon in excess of those needed
to produce smolts released at TRH to an entity with a supplementation plan
approved by NMFS, for supplementation of tributaries (in any of the three Trinity
River coho salmon population units) for conservation of the populations....”
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Partners:
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Operation Timeline

FERTILIZATION EYED EGGS k 2/5/202!P
12/5/2023 1/10/2024
MOVED TO RSI
1/22/2024
FRY EMERGENCE
2/2/2024 2/23/2024 3/21/2024 4/25/2024

ALEVIN TO FRY DEVELOPMENT
HATCHING

RSI EQUIPMENT RSI EQUIPMENT
FINALIZED REMOVED

1/18/2024 4/25/2024



Egg Transportation

* 10,078 Coho Salmon eggs from Trinity
River Hatchery
* Coho Marked, Lot 6
e 102 oz (98.81egg/ounce)

* Eggs wrapped in moist cheesecloth,
placed into cooler with elevated platform.
* 1 egg mortality during preparation
e 12.7 mile transit
* 1 egg mortality the following day
e 7 within a week




Data Collection

RSI Data:
* |[ntake Status
* Temperature and Dissolved Oxygen
* [Intake
e Clarifying Tank
* Incubation Tank
* Swim Tank
* Creek
* Flow Rate (Gallons per minute)
* Mortalities and Deformities

Site Data:

* Road Conditions

* Spillway Conditions

* Ford Crossing Conditions
* Air Temperature

* Time In, Time Out




Temperature and Life stage

5.6 C average
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Flow Rate

Flow Rate (GPM)

16.0
14.0
12.0

10.0

8.0

6.0

4.0

2.0

0.0
1/18/2024 2/1/2024 2/15/2024 2/29/2024 3/14/2024 3/28/2024 4/11/2024 4/25/202



Flow Rate

Flow Rate (GPM)

16.0
14.0
12.0

10.0

6.0

4.0

2.0

0.0
1/18/2024 2/1/2024 2/15/2024 2/29/2024 3/14/2024 3/28/2024 4/11/2024 4/25/202



RSI Survival Summary

Total: 101
Daily Max: 29

10,078 eggs

Alevin Loss

Total: 133
Daily Max: 20

> 9,977 Alevin

> 9,844 fry

Deformities

Total: 5
Daily Max: 2

j> 97.7% survival



RS| Reference Guide Working Draft

Remote Site Incubator (RSI) Guide

Prepared by Yurck Tribe Fisheries Program: Trinity River Division, 2024
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Figure 7. Schometic of the cog/fnoubotion tonk with mogsuromants and mateorial list

Flow Diffuser

Located at the bottom of the egg tank barrel, the flow diffuser forces water across the barrel to form a
Table of Contents more uniform flow. A PVC cross will be used with 4 sections of 1.5 inch PVC cut to 8 inches. All four
Installation Guide sections will have holes drilled evenly down the sides which will help distribute water flow. Thres of the
sections will be sealed with glued slip end caps. The final section will be pressed inte a 1.5 inch pwc
connector, which should be screwed into the bulkhead first.

Crverview

Materials List.

Intzke Hose Set-Up
Clarifying Tank Set-Up.
Standpipe Set- Up
Egg Tank Set-Up

Swim Tank

Maintenance and Monitoring:

Egg Transportation
Maintenance Chedks:
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Data Collection
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Future Use
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Acknowledgements:

Figure 8. Schemotic of the flow diffuser, which is instaiied ot the bottom of the egg/incsbotion tank
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RSI| Reference Guide Working Draft

Part
Barrels

Barrell Lids

1.5 inch Pohypipe
Eolypine -0
Pohypipe B-MPT
Bulkheads
Gravel Screen
Eeg Sgreen

14 Pipe Insulation

Gravel
Rebar stakes

Garden Hose
loio3s

34 adaptor
Fallets

Feather
Turkey Baster

Quantity Est. Cost
3 300,00
2 0.00
100 ft. 100,00
1+ 2 00
2 4.00
3 48.00
1 3200
1 55.00
2 .00
10 gal 0,00
1 15.00
1 22,00
1 3,00
1 2,00
4 0.00
2 0.00
1 7.00

Part

Imtake Screen
1.5 inch PVC
4 or 6 in PAVC
20 PYC

2 PVC

PYIC Tee
J-way pool
Threaged PG
Threaded Cap
alip End Cap
PV Cross

Blumbers strap
Eige outters

sandpaper
PVC primer/ glue

Hoseclamps

Eool Themmometer

Ouantity  Est. Cost

1 16.00
10 ft. 15.00
2 ft. 25.00

6 18.00

3 5.00

1 5.00

2 32.00

11 44.00

1 4.00

3 8.00

1 10.00

1 6.00

1 32.00

1 200

1 12.00

3+ 1200

1 8.00

Total Materials $854.00



Budget Breakdown

* Materials: ~S900

43 site visits (2 people)
e 112 crew hours on site
e 129 crew hours transit time

Redwood News 2017







2024-2025 RSI Planning
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Future Sites
1.Grass Valley Creek
2.Little Browns Creek

Capacity
Maximum of 50,000 eggs
5,000-25,000 per site




RSI Potential Location: Little Browns Creek
Weaver Creek Watershed, Trinity River California
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Future RSI Site Selection Tools

NOAA Intrinsic Potential Model
CDFW Passage Assessment Database
Landowner Access

Stream Reports

Restoration Actions

Proximity to JC Weir

Distance to Road/ Winter Access
Professional Judgement

Summer Rearing Habitat

U

Field Reconnaissance

Fish Passage

Total stream length with IP value
Proximity to Junction City Weir
Coho Salmon current usage

Restoration Actions
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RSI Site Selection: SONCC- Upper Trinity

Southern Oregon/ Northern California Coho Salmon
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RSI Site Selection: SONCC- Upper Trinity

Southern Oregon/ Northern California Coho Salmon
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RSI Site Seléction: SONCC- Upper Trinity- Anadr’c{r;ous

Southern Oregon/ Northern California Coho Salmon
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RSI Site Seléction: SONCC- Upper Trinity- Intrins\i’/: Potential
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RSI Site Selection: SONCC- Upper Trinity- Parcelu/HV(;dings & IP
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RSI SiteiSelection: SONCC- Upper Trinity- PublicL
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Future RSI Site Selection

Ranking
1

2
3
4
5

10
11
12
13

Watershed
Grass Valley Creek
Indian Creek
Deadwood Creek
Reading Creek
Rush Creek

Weaver Creek

North Fork Trinity River

Canyon Creek

Maxwell Creek
Browns Creek
Soldier Creek
Conner Creek

Oregon Gulch

Streams

Grass Valley Creek
Indian Creek
Deadwood Creek
Reading Creek

Rush Creek

Little Browns Creek
East Weaver Creek
Middle Weaver Creek
Garden Gulch

West Weaver Creek
Sidney Gulch

Rich Gulch

East Fork North Fork Trinity River
North Fork Trinity River
Brock Gulch

Canyon Creek

Clear Gulch

Maxwell Creek
Browns Creek

Soldier Creek

Conner Creek

Oregon Gulch

Removal

Need Private
High Stray
Need Private
High Stray

lacks rearing, no floodplain
deep incision, bedrock

passage barrier



RSI Field Recon




Specific Site Selection

e Gradient vs IP model
* |ntake Locations
* Tank Locations

IP values

Gradient






L
Batch Marking
vethod (e Jloton  [ufesue | Specalied Equipment

Thermal Environmental Otolith 2 weeks after eyed Temperature controls

Dry Environmental Otolith Embryonic Moisture controls

Alizarin Complexone Chemical Otolith Embryonic Fluorescence
microscopy

Strontium Chloride Chemical Otolith All Stages Electron backscatter
detector

Calcein Chemical Calcified Tissues All Stages Fluorescence
microscopy

Oxytetracycline Chemical Calcified Tissues Fry Veterinary Feed

Directive to administer

PBT marking Genetic Genetics All Stages Genotyping

Adipose Clipping Visual Adipose Fry



Parental Based Tagging (PBT)

* Mass batch marking near 100%
* Genotype marker also “tags” off-spring for multiple generations

* No tag loss if sampling

* Non-lethal analysis at every lifestage S
* Samples can be stored and analyzed at later dates @% b y W ( - e
. . . 3\_\..~ ,6 P 27 Columbia Basin
e Utilization of new technologies (Campbell et al 2015) \ il NS oo O
* |llumina next-generation sequencing platform *‘ﬁfﬁ P
X &y 8 ; IDAHO
e Genotyping-in-Thousands (GT-Seq) b L
g P % 20 P, | 30¢ 3
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* Currently needs parental samples from both parents [ 8 LEE - k\
; ] } [ 99 14 R e s 38 *40
* Genotyping costs decreasing with technology development t 7 ’
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Figure 3. Locations of hatcheries in the Columbia River basin that are participating in sampling of Chinook Salmon and/or
steelhead broodstock for parental-based tagging (PBT). Numbered locations correspond to identifiers in Tables 1 and 2.

Steele, Craig, Maureen Hess, Shawn Narum, Matthew Campbell. 2019. Parentage-Based Tagging: Reviewing the Implementation of a New Tool for an Old Problem. American Fisheries Society. DOI 10.1002/fsh.10260
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