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Adaptive Management



“…..promote the achievement of hatchery goals through adaptive 
management based on a structured monitoring, evaluation and 
research program” – Guideline 1 #C-3619

Adaptive Management
(Beguiling simple in form so hard in practice)



To learn best about the results of our 
actions - adaptive management

Did we implement 
the action? 

Did the action 
achieve expected 

outcomes? 

Did management 
actions in the 

watershed result in 
a fish population 

response

Product: Hatchery 
and Fishery 

Reform 
Assessment 

Report

Product: The only Chinook 
examples in WA 

Methow
Wenatchee
Tucannon

Upper Yakima

Sequential questions with increasing complexity and cost

Product: Compare 
observed PNI to goal



Hatchery Reform Terminology
pHOS: proportion of naturally spawning fish that are hatchery-origin

pNOB: proportion of hatchery broodstock that are natural-origin

PNI: proportionate natural influence
pNOB

pNOB + pHOS

0 % or low PNI indicates predominantly hatchery influence

100% or high PNI indicates predominantly natural influence

Hatchery River

pHOS

pNOB
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Report 
Card

Definition Percent of 
Implementation

Full or nearing full 
implementation

76% - 100%

Good progress towards full 
implementation

51% - 75%

Some progress towards full 
implementation

26% - 50%

Little to no progress towards 
full implementation 

0% - 25%

0



Metric
Region

Total
1 2 3 4 5 6

Programs 7 12 3 28 43 66 159
Local Brood 5 11 3 26 36 63 139
% 71 92 100 93 84 89 87
Assessment



Risks and Benefits

Hatchery Reform

Reporting and 
Funding

Fishery Reform
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Hatchery Reform Guidelines
(Suspended guidelines)
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Hatchery Reform Guidelines
(Suspended guidelines)

0

HSRG Recommendation Metric

1. Express conservation goals relative to population’s biological 
significance, viability and recover phase with triggers

60%

2 Express harvest goals in terms of specific fisheries 0%

3. Ensure programs goals are coordinated and compatible with those for 
other populations that might be affected.

?

Mean 30%
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Hatchery Reform Guidelines
(Suspended guidelines)

HSRG Recommendation Metric

4. Identify the purpose of the hatchery program 100%

5. Explicitly state assumptions relative to goals (AHA, PCD risk, Geneflow) 68%

6. Selected broodstock management strategy based on goals (mechanisms 
for segregation)

76%

7. Size program based on goals under an All H strategy (stray rates) 66%

10. Self sustaining local broodstock (importing broodstock) 87%

11. Coordinate hatchery programs to account for effects on other (non-
WDFW) programs and populations (AHA, PCD Risk, Stray matrix)

46%

13. Maximize survival of hatchery fish (SARs) 67%

Mean 73%
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Hatchery Reform Guidelines
(Suspended guidelines)

HSRG Recommendation Metric

15. Prioritize research on quantifying factors affecting RRS and fitness 75%

16. Adaptively manage hatchery programs (M & E programs) 44%

17. Discontinue or modify if risk outweigh benefits (programs changes 
related to risk have occurred in every region)

100%

Mean 73%
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Chinook Salmon
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2, 15%

3, 23%

5, 39%

2, 15%

1, 8%

2, 22%

4, 45%

3, 33%
Performance

Hatchery Reform

Funding

Willapa Policy

Other

• Net loss of 100k due to hatchery reform
• Net loss of 1.65M due Willapa Bay Policy
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Hatchery Reform Guidelines
(Suspended guidelines)

HSRG Recommendation Metric

8. Manage harvest, broodstock and spawning escapement to meet HSRG 
standards

73%
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Hatchery Reform Guidelines
(Suspended guidelines)

HSRG Recommendation Metric

14. Regularly review goals and performance of programs in an “all-H” 
context.

81%



Hatchery Reform Guidelines
(Hatchery benefits or risk) 
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Hatchery Reform Guidelines
(Hatchery benefits or risk) 
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Hatchery Reform Guidelines
(Hatchery benefits or risk) 
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8. Alternative Gear
 Gear developed but indirectly mortality relatively high  
 Promoted in Lower Columbia and Coast
• Implementation was limited due to low abundance and cost
• Overall 
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10. Mark Selective Fisheries
• Plan not defined, but MSFs peaked in 2016

15, 
31%

33, 
69%

MSFs Identified

Commercial Sport

28
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6. Implement hatchery reform consistent with 21St

Century Salmon and Steelhead benchmarks
Redundant 2020 benchmarks

7. Report on implementation to FWC
• Last comprehensive report in 2012

9.   Seek funding to implement reform (Since 2007) 
• Hatchery Reform $64M 

• $5.3M annually or $1.5M/facility or $124k/facility/year
Fishery Reform $33M ($13M CRSSE)

Hatchery Reform Guidelines
(Reporting/funding)



1%

96%

3%

Time

Design

Collect data

Analysis



To learn best about the results of our 
actions - adaptive management

Did we implement 
the action? 

Did the action 
achieve expected 

outcomes? 

Did management 
actions in the 

watershed result in 
a fish population 

response

Product: Hatchery 
and Fishery 

Reform 
Assessment 

Report

Product: The only Chinook 
examples in WA 

Methow
Wenatchee
Tucannon

Upper Yakima

Sequential questions with increasing complexity and cost

Product: Compare 
observed PNI to goal
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Hatchery Effectiveness Monitoring
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Before-After-Control-Impact Design



Before-After-Control-Impact Design



Before-After-Control-Impact Design



Before-After-Control-Impact Design



Before-After-Control-Impact Design
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Before-After-Control-Impact Design

P < 0.001





Lessons Learned
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Lessons Learned
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Lessons Learned
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Lessons Learned
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1. Statewide Comprehensive Hatchery Monitoring and 
Evaluation Program

Most programs do not have a comprehensive M & E program
• Hatchery environment (hatchery survival)
• Natural environment (hatchery performance/level of integration)
• Analytical framework (hypotheses testing)

Where programs do exist they are regional, species or 
program specific

Uncertainties in hatchery impacts also confound habitat 
effectiveness monitoring programs 

Effectiveness Monitoring 
Recommendations
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2. Establish program specific goals
 How we measure success

3. Assess current population viability
 Establish consistent methodology to set triggers for phases of 

recovery 

4. Establish more WSMZs 
 Eliminates genetic risk from hatchery fish (except strays)
Monitor natural variability in abundance for future hatchery 

and habitat action effectiveness 

5. Improve estimates of spawner abundance and pHOS
Critically important metrics 

Effectiveness Monitoring 
Recommendations
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6. Conduct a multi-generational relative reproduce 
success study on fall Chinook Salmon
 70% of all fish released from WDFW hatcheries are fall 

Chinook Salmon
 Fall Chinook Salmon are underrepresented in literature

7. Develop robust study designs to evaluate hatcheries 
/reform actions
A priori, not post hoc.
 Ensures results are scientifically defensible (and transferable)  

8. Reevaluate CWT release goals 
CWT groups are a powerful monitoring and research tool

Effectiveness Monitoring 
Recommendations
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ALL-H  Approach
(Habitat, Hydro, Hatcheries and Harvest)

Incubation 
Survival

Smolt Survival

Estuary 
Survival

Ocean 
Survival

Ocean 
Smolts

Prespawn 
Survival

Habitat 
Hydro 

Migration 
Survival

Hydro 

Harvest 

Harvest 

Parr Survival

Hatchery Hatchery 



Population ALL - H pHOS pNOB PNI BACI

SR Fall Chinook HIGH 0.68 0 -0.3 0.12 NO

Chiwawa Spring LOW 0.48 0.58 0.56 YES

Tucannon Spring MOD 0.52 0.37 0.59 YES

Yakima Spring HIGH 0.54 1.0 0.66 YES
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• Redd Abundance (spawner)
• Natural origin fish abundance 
• In-basin harvest rates
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Snake River Fall Chinook





1970 to Present
Juvenile Fish Surface Bypasses

2005- Present
Summer Spill Program

1993 – Present
Smolt Transportation in Barges
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LSRCP

Fall Chinook Acclimation

Nez Perce Tribal

Idaho Power

Egg Bank



Release Location in Snake River Basin
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Chiwawa Spring Chinook 





• Upper Columbia 
Biological strategy 
ranks Chiwawa River… 

• High for 
protection

• Last for 
restoration

• No projects in upper 
Wenatchee  River (i.e. 
overwintering parr)

• “Pristine” as it gets in 
the Upper Columbia 
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Tucannon Spring Chinook
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Metric Method
Big 

Creek
Loon 
Creek

Secech 
River

Valley 
Creek

Bear 
Valley 
Creek

Lemhi 
River

Spawner 
abundance

T-R N.S. S + S - - - -

T/R N.S. N.S. S - - - -

NOR
Abundance

T-R N.S. N.S. S - N.S. N.S. N.S.

T/R N.S. N.S. S - N.S. N.S. N.S.

• No significant increase in spawner abundance 
• No significant increase in natural fish abundance 
• Similar to Chiwawa and Methow spring Chinook results

• Most major habitat changes occurred in the last 10 years and may simply 
take longer to observe/detect benefits.

• Scheuerell et al. 2015 found hatchery effect on NORs of 0.032 (-0.21, 0.27) 
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Questions?
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