
Hatchery and Genetic 
Management Plans (HGMPs)
Purpose and Alignment with the Joint Agreement for the Management of 

Anadromous Salmon and Steelhead Hatcheries

Presented to the Washington Fish and Wildlife Commission

by Tom Chance

Lummi Natural Resources Department



Presentation Objectives

• Provide an overview of Hatchery and 
Genetic Management Plans 
(HGMPs) 

• Demonstrate the alignment between 
an HGMP, a regional watershed plan, 
and the Co-Manager Hatchery Policy

• Show that hatchery programs:
• Have supporting, robust basin-wide 

monitoring and evaluation (M&E) 
programs

• Apply objective science and local 
ecological understanding, not theory

• Are essential to Treaty-Reserved 
Fishing Rights and non-tribal fisheries

South Fork Nooksack Chinook

(Ian Smith, 2022)



Lummi Nation’s Skookum Creek 
Hatchery Chinook HGMP (59 pages) is 
highlighted for this presentation

• This HGMP is not unique (but the 
program it describes is)

• Management approaches or M&E 
methods alone shown today are not 
unique to the Nooksack River basin

• All aspects and factors combined are
unique



What is an HGMP?

The overarching purpose: Obtain Section 7 ESA authorization for a hatchery program 
where “take” of listed species may occur

➢Essentially the written application for obtaining ESA coverage

➢Provides the background and objectives of one hatchery program necessary for NOAA 
Fisheries to conduct an effects analysis

➢Contains clearly stated goals and protocols for the program’s operation

➢Describes relationships and dependencies with fisheries management

➢Describes how the program will be monitored and evaluated

➢Must be scientifically defensible

➢Each HGMP is part of a “bundle” evaluated by NOAA



The Parts of an HGMP

1. General Program Description

2. Program Effects on NMFS ESA-Listed Salmonid 

Populations

3. Relationship of Program to Other Management 

Objectives

4. Water Source (not covered today)

5. Facilities (not covered today)

6. Broodstock Origin and Identity

7. Broodstock Collection

8. Mating

9. Incubation and Rearing

10. Release

11. Monitoring and Evaluation of Performance Indicators

12. Research

Each section has several sub-sections (16 in 

the case of Section 1.) and the majority of

sub-sections will not be highlighted today

Snapshots of the Skookum Creek Hatchery 

Chinook HGMP will be used frequently



Why is an HGMP Required?
• Mandated in CFR-2010-Title 50-vol 17-sec223.203

(Anadromous Fish section of the ESA)

• NMFS adopted the 4(d) rule in 2000 prohibiting the take of 
threatened species, except where take is associated with an 
approved program

• “Take” as defined by the ESA:
• Harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or 

collect

• For a hatchery program, take may involve these and more:
• Collecting ESA-listed fish for broodstock
• Rearing ESA-listed fish
• Potential effects from releasing smolts
• Potential effects from adults
• Facility effects

• In short, an anadromous salmon or steelhead hatchery 
program needs ESA coverage to comply with federal law 
and federal agency policy



HGMP Submission Process

• Where a tribal Co-Manager has fisheries management 
jurisdiction, HGMPs are jointly submitted for review 
and evaluation under Limit 6 of the 4(d) rule

• NOAA mandates joint submission unless there is no
tribal Co-Manager with jurisdiction 

• Full Co-Manager agreement on any and all aspects of an 
HGMP must reached before NOAA will begin review of 
a bundle

• Here, NOAA recognizes Co-Management is federal law

A Citizen’s Guide to the 4(d) Rule (NMFS 2000)



HGMP Approval Process

1. Co-Managers formally submit HGMP bundle to NOAA Fisheries

2. Initial sufficiency review

3. If sufficient for 4(d) exemption, pre-consultation commences

4. NOAA initiates development of Biological Opinion

a) Started with Proposed Actions – Captures and refines actions and 

programmatic relationships proposed in the HGMPs

5. Information provided to NOAA for NEPA process

6. Proposed Evaluation and Pending Determination (PEPD) and 

subsequent Federal Register Notice (FRN) issued

7. Public comment period for PEPD

8. Final NOAA Biological Opinion issued with mandated terms and 

conditions for lawful operation of program(s)

a) Conditions generally apply to monitoring and evaluation 

requirements

9. 4(d) Limit 6 Executive Record of Decision (ERD)

10. Record of Determination (ROD) issued

NEPA Process Begins in Parallel

1. Scoping process

2. EA or EIS drafted

3. Public comment period

4. Finding of no significant impact 

(FONSI) issued (for EAs only)

5. Final EA/EIS issued

U.S. Fish and Wildlife Service BA 

Process Begins for species under 

USFWS jurisdiction (mainly bull trout)

• BA drafted after completion of 

HGMPs

• Bi-Op needs to be signed before 

NOAA issues ERD

This process is the same for the Columbia River basin and Puget Sound



• Does not serve as a legally binding plan on its 
own

• But does establish specific actions associated with 
eventual ESA authorization

• Does not replace or diminish Co-Manager 
agreements, federal mandates, or the plethora of 
other Co-Manager requirements

• These are integrated into an HGMP (or Bi-Op)

• Does not serve as the recovery plan

• It is a component of a recovery plan

• Serve as a living document

What an HGMP Does Not Do



A Brief Background of the Skookum Creek Hatchery 
Chinook Program

• Initiated in 2006 in response to high risk 
of the South Fork Nooksack Chinook 
population’s extinction 

• Founded from a captive brood program

• Intensive genetic management 
component from day one

• As of 2017 relies solely upon returning 
anadromous adults

• A highly successful example of how 
well-developed and managed hatchery 
programs can achieve major preservation 
and near-term rebuilding objectives



Section 1.  General Program Description

1.1 Name of hatchery or program

1.2 Species and population (or stock) under propagation, and ESA 

status

1.3 Responsible organization and individuals

1.4 Funding source, staffing level, and annual hatchery program 

operational costs

1.5 Locations(s) of hatchery and associated facilities

1.6 Type of program

1.7 Purpose (goal) of program

1.8 Justification for the program

1.9 List of program "Performance Standards"

1.10 List of program "Performance Indicators"

1.11 Expected Size of Program

1.12 Current program performance, including estimated smolt-to-

adult survival rates, adult production levels, and escapement 

levels

1.13 Date program started (years in operation) or is expected to start

1.14 Expected duration of program

1.15 Watersheds targeted by program

1.16 Indicate alternative actions considered for attaining program 

goals, and reason why those actions are not being proposed



Section 1.  General Program Description

1.2 Species and population (or stock) under propagation, and 

ESA status South Fork Nooksack Chinook

(Ian Smith, 2022)

2022



Section 1.  General Program Description

1.7 Purpose (goal) of program

(Co-manager Hatchery Policy Principle 4, Bullet 1)



Section 1.  General Program Description

1.8 Justification for the program



Section 1.  General Program Description

1.8 Justification for the program
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Section 1.  General Program Description

1.8 Justification for the program

North Fork/Middle Fork Nooksack Native 

Chinook Hatchery Restoration Program

(WDFW’s Kendall Creek Hatchery)



Section 1. General Program Description

1.1 Name of hatchery or program

1.2 Species and population (or stock) under propagation, and ESA 

status

1.3 Responsible organization and individuals

1.4 Funding source, staffing level, and annual hatchery program 

operational costs

1.5 Locations(s) of hatchery and associated facilities

1.6 Type of program

1.7 Purpose (goal) of program

1.8 Justification for the program

1.9 List of program "Performance Standards"

1.10 List of program "Performance Indicators"

1.11 Expected Size of Program

1.12 Current program performance, including estimated smolt-to-adult 

survival rates, adult production levels, and escapement levels

1.13 Date program started (years in operation) or is expected to start

1.16 Indicate alternative actions considered for attaining program 

goals, and reason why those actions are not being proposed



Section 2.  Program Effects on NMFS ESA-Listed Salmonid 
Populations

2.1 List all ESA permits or authorizations in hand 

for the hatchery program

2.2.1 Description of NMFS ESA-listed salmonid 

population(s) affected by the program

2.2 Provide descriptions, status, and projected take 

actions and levels for NMFS ESA-Listed natural 

populations in the target area



Section 2.  Program Effects on NMFS ESA-Listed Salmonid 
Populations

2.2.1 Description of NMFS ESA-listed salmonid 

population(s) affected by the program

1. South Fork Nooksack Chinook

2. North Fork/Middle Fork Nooksack Chinook

3. Nooksack Winter Steelhead

4. Nooksack Summer Steelhead



Section 2.  Program Effects on NMFS ESA-Listed Salmonid 
Populations

2.2 Provide descriptions, status, and projected take 

actions and levels for NMFS ESA-Listed natural 

populations in the target area

• Additional Section 10 coverage for 

handling and PIT-tagging juvenile 

chinook during trapping and seining

• Handling and/or spawning listed natural-

origin adult Chinook entering Skookum 

Creek Hatchery

• Operating all aspects of a program 

involving the ESA-listed component of 

the South Fork Nooksack Chinook stock 

(per 81 FR 72759, 2016)



Section 2.  Program Effects on NMFS ESA-Listed Salmonid 
Populations

2.2 Provide descriptions, status, and projected take 

actions and levels for NMFS ESA-Listed natural 

populations in the target area

(81 FR 72759, 2016)



Section 3.  Relationship of Program to Other Management 
Objectives

3.1 Describe alignment of the hatchery program with any 

ESU-wide hatchery plan or other regionally accepted 

policies

3.2 List all existing cooperative agreements, memoranda 

of understanding, memoranda of agreement, or other 

management plans or court orders under which 

program operates

3.3 Relationship to harvest objectives

3.4 Relationship to habitat protection and recovery 

strategies

3.5 Ecological interactions



Section 3.  Relationship of Program to Other Management 
Objectives

3.1 Describe alignment of the hatchery program with any 

ESU-wide hatchery plan or other regionally accepted 

policies



Section 3.  Relationship of Program to Other Management 
Objectives

3.1 Describe alignment of the hatchery program with any 

ESU-wide hatchery plan or other regionally accepted 

policies

WRIA 1 SRP p. 252

https://salmonwria1.org



Section 3.  Relationship of Program to Other Management 
Objectives –WRIA 1 Salmon Recovery Plan Near-Term Actions

• Establishing the South Fork 

Chinook preservation 

program was a top 

Nooksack River watershed 

management priority

• All actions specified are led 

by Lummi Nation, 

Nooksack Tribe, and 

WDFW

Appendix Page B-35 of WRIA 1 SRP

https://salmonwria1.org

Ultrasounding a SF 

chinook gene bank 

captive brood to 

evaluate maturation



Section 3.  Relationship of Program to Other Management 
Objectives

3.2 List all existing cooperative agreements, memoranda 

of understanding, memoranda of agreement, or other 

management plans or court orders under which 

program operates

3.3 Relationship to harvest objectives

3.4 Relationship to habitat protection and recovery 

strategies

These other sections are critically important and highlight the 

program’s context and alignment with:

• Treaty Rights

• Tribal and non-tribal fisheries

• Habitat protection and restoration agreements and objectives



Section 6.  Broodstock Origin and Identity

6.1 Source

6.2 Supporting Information

6.2.1 History

6.2.2 Annual Size

6.2.3 Past and proposed level of natural fish in broodstock

6.2.4 Genetic or ecological differences

6.2.5 Reasons for choosing

6.3 Indicate risk aversion measures that will be applied 

to minimize the adverse genetic or ecological effects 

to listed natural fish that may occur as a result of 

broodstock selection practices



Section 6.  Broodstock Origin and Identity

6.2.3 Past and proposed level of natural fish in broodstock



Section 6.  Broodstock Origin and Identity

This integration plan is structured to align with the Nooksack Watershed’s: 

• Established salmon forecasting methodology

• Harvest management structure

• Chinook population monitoring and evaluation structure 

• Habitat function limitations

• Hatchery facility characteristics 

No state-wide one-size-fits-all approach will work for this program, just 

as this approach cannot work for Elwha or Wenatchee River programs



Section 6.  Broodstock Origin and Identity

6.3 Indicate risk aversion measures that will be applied 

to minimize the adverse genetic or ecological effects 

to listed natural fish that may occur as a result of 

broodstock selection practices



Section 7.  Broodstock Collection

7.1 Life history to be collected (adults, eggs, or juveniles)

7.2 Collection or sampling design

7.3 Identity

7.4 Proposed number to be collection

7.5 Disposition of hatchery-origin fish collected in 

surplus of broodstock needs

7.6 Fish transportation and holding methods

7.7 Describe fish health maintenance and sanitation 

procedures applied

7.8 Disposition of carcasses

7.9 Indicate risk aversion measures that will be applied to 

minimize the likelihood for adverse genetic or 

ecological effects to listed natural fish resulting from 

the broodstock collection program



Section 7.  Broodstock Collection

7.3 Identity



• Intensive program CWT history

• Lummi-operated CWT lab conducts rapid 

stock verification

• CWTs effective for ID in this program due to 

number used

• 5,007,408 tagged fish released just from 2019-2023

Broodstock Identity using Coded-Wire Tags (CWTs)



Section 7.  Broodstock Collection

7.3 Identity



Best 

Assignment

Best posterior 

probability FatherID MotherID

SF_springs 0.786 *2 #2

SF_springs 1.000 18OF0095 18OE0095

SF_springs 1.000 18OF0009 18OE0009

SF_springs 1.000 18OF0005 18OE0005

SF_springs 1.000 18OF0212 18OE0212

SF_springs 1.000 19QO0241 19QO0041

SF_springs 1.000 18OF0114 18OE0113

SF_springs 0.989 18OF0019 18OE0019

SF_springs 1.000 18OF0124 18OE0124

SF_springs 1.000 18OF0393 18OE0393

SF_springs 1.000 18OF0051 18OE0051

SF_springs 1.000 18OF0125 18OE0125

SF_springs 1.000 18OF0079 18OE0079

SF_springs 1.000 18OF0021 18OE0021

SF_springs 1.000 18OF0026 18OE0026

SF_springs 1.000 18OF0065 18OE0065

SF_springs 1.000 18OF0363 18OE0363

SF_springs 1.000 18OF0094 18OE0094

SF_springs 1.000 18OF0419 18OE0419

SF_springs 1.000 18OF0110 18OE0110

SF_springs 1.000 19QO0288 19QO0088

SF_springs 1.000 18OF0379 18OE0379

SF_springs 1.000 18OF0111 18OE0112

SF_springs 0.886 19QO0327 19QO0127

SF_springs 1.000 18OF0315 18OE0315

SF_springs 0.977 19QO0680 19QO0629

Samish_falls 0.995 *3 #3

Samish_falls 1.000 *4 #4

Samish_falls 1.000 *5 #5

SF_springs 1.000 *6 #6

SF_springs 1.000 18OF0136 18OE0136



This level of genetic monitoring should only be done when 

and where absolutely necessary.  It is unrealistic to expect 

this for all but a very limited number of programs.  There 

are several unique reasons why we go to these lengths.



Section 7.  Broodstock Collection

7.7 Describe fish health maintenance and sanitation 

procedures applied



Section 7.  Broodstock Collection

7.8 Disposition of carcasses



Section 7.  Broodstock Collection

7.8 Disposition of carcasses

Co-manager Hatchery Policy Principle 4, Bullet 1



Section 8.  Mating

8.1 Selection method

8.2 Males

8.3 Fertilization

8.4 Cryopreserved gametes

8.5 Indicate risk aversion measures that will be applied to minimize the 

likelihood for adverse genetic or ecological effects to listed natural 

fish resulting from the mating scheme



Section 8.  Mating

8.1 Selection method

BY18 Skookum Creek Hatchery Chinook Mating Crosses by Age Difference

Same-Age Pairs 

Spawned

Different-Age 

Pairs Spawned

1 Year Age 

Difference

2 year Age 

Difference

3 Year Age 

Difference

Number 146 255 197 57 1

Percent 36.41% 63.59% 49.13% 14.21% 0.25%



Section 8.  Mating

8.1 Selection method

Co-manager Hatchery Policy Principle 4, Bullet 4



Section 8.  Mating

8.5 Indicate risk aversion measures that will be applied to minimize the 

likelihood for adverse genetic or ecological effects to listed natural 

fish resulting from the mating scheme



Section 9.  Incubation and Rearing
9.1 Incubation

9.1.1 Number of eggs taken and survival rares to eye-up and/or ponding

9.1.2 Cause for, and disposition of surplus egg takes

9.1.3 Loading densities applied during incubation

9.1.4 Incubation conditions

9.1.5 Ponding

9.1.6 Fish health maintenance and monitoring

9.1.7 Indicate risk aversion measures that will be applied to minimize the likelihood for adverse genetic or ecological effects to listed 

fish during incubation

9.2 Rearing

9.2.1 Provide survival rate data by hatchery life stage for the most recent twelve years

9.2.2 Density and loading criteria (goals and actual levels)

9.2.3 Fish rearing conditions

9.2.4 Indicate biweekly or monthly fish growth information

9.2.5 Indicate monthly fish growth rate and energy reserve data

9.2.6 Indicate food type used, daily application schedule, feeding rate, and estimates of food conversion efficiency

9.2.7 Fish health monitoring, disease treatment, and sanitation procedures

9.2.8 Smolt development indices

9.2.9 Indicate the use of "natural" rearing methods as applied in the program

9.2.10 Indicate risk aversion measures that will be applied to minimize the likelihood for adverse genetic or ecological effects to listed 

fish during propagation



Section 9.  Incubation and Rearing

9.2.7 Fish health monitoring, disease treatment, and sanitation procedures



Section 10.  Release

10.1 Proposed fish release levels

10.2 Specific location(s) of proposed release(s)

10.3 Actual numbers and sizes of fish released by age class through the program

10.4 Actual dates of release and description of release protocols

10.5 Fish transportation procedures, if applicable

10.6 Acclimation procedures

10.7 Marks applied, and proportions of the total hatchery population marked, to 

identify hatchery adults

10.8 Disposition plans for fish identified at the time of release as surplus to 

programmed or approved levels

10.9 Fish health certification procedures applied pre-release

10.10 Emergency release procedures in response to flooding or water system 

failure

10.11 Indicate risk aversion measures that will be applied to minimize the 

likelihood for adverse genetic or ecological effects to listed fish resulting 

from fish releases



Section 10.  Release

10.1 Proposed fish release levels

Upper South Fork Release Group Objectives: 

• Expand Chinook spawning spatial distribution

• Increase natural productivity



Section 10.  Release

10.7 Marks applied, and proportions of the total hatchery population 

marked, to identify hatchery adults
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Section 10.  Release

10.9 Fish health certification procedures applied pre-release



Section 10.  Release

10.11 Indicate risk aversion measures that will be applied to minimize the 

likelihood for adverse genetic or ecological effects to listed fish resulting 

from fish releases
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Section 11.  Monitoring and Evaluation of Performance 
Indicators

This is where stated objectives and standards associate with 

monitoring and evaluation actions within the context of…









Section 11.  Monitoring and Evaluation of Performance 
Indicators

Much information in two paragraphs:

• Mainstem smolt trap

• South Fork smolt trap

• Beach seining

• PIT-tagging

• Abundance and productivity

• Supplementation

Keep in mind that this is concisely 

describing risk aversion during 

monitoring and evaluation for just 

one program



Mainstem Nooksack River Rotary Smolt Trap

• In operation by Lummi 

Nation since 1994

• Entirely grant funded

• Operates approximately 6 

months per year

• Location for collecting 

DNA tissue samples to 

meet WDFW’s Kendall 

Creek Hatchery’s early 

steelhead program T&C



Mainstem Nooksack River Rotary Smolt Trap

• General use of smolt 

trap data includes 

monitoring Chinook 

stock composition 

(genetic analysis), 

relative abundance

• Fish productivity 

monitoring

• Monitoring temporal 

distribution of hatchery-

and natural-origin 

smolts

• Short- and long-term 

trend analyses
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South Fork Nooksack River Rotary Smolt Trap

• Began operation in 2021

• Operated and funded by Lummi 

Nation

• Entirely grant funded

• Operated specifically to monitor the 

demographic and genetic response 

from the South Fork Nooksack 

Chinook Program



Passive Integrated Transponder (PIT) Tag Monitoring 

• Funded an operated by Lummi 

Nation

• Rare and unusual in the Salish 

Sea

• PIT-tag program implemented 

primarily to monitor spatial and 

temporal characteristics of 

hatchery salmonids

• Includes channel-spanning array 

and hatchery outlet array

• Compromised flow regime in 

South Fork makes array very 

prone to damage and in need of 

frequent repair



Chinook Spawning Ground Surveys – Escapement Estimates

• Significant annual effort

• All three Co-Managers involved

• Significant volume of biological 

samples and data collected

• Critical importance, methods, results, 

etc. too great to cover



Benefits of Genetic Work

• Ongoing Chinook genetic projects have yielded 

important findings (mainly from smolt parentage)

• Of importance is the relationship between 

geographic spawning location in the SF and 

reproductive success of Chinook

• A disproportionate number of reproductively 

successful Chinook spawn where the majority of

habitat restoration has been completed (~1.9 RM)

Basin Fork SF

Successful Spawner Yes

Sex_Code (All)

CWT Detect Id (All)

Ad Clip Status ID (All)

Reach Category (Multiple Items)

Stream (All)

Row Labels

Count of LNR 

DNA#

Bottom of Dyes Canyon - 13.2 5

Bottom of Dyes Canyon - Skookum Cr 1

Bottom of Dyes to Saxon 4

Cable Crossing - Dyes Canyon 2

Cable to Dyes 5

Elk Field - Cable Crossing 1

Larson's Bridge - Cable Crossing 37

Mouth - Bedrock Chute 1

Mouth - Cascade 1

Mouth to 0.2 1

Mouth to Waterfall 3

Grand Total 61

All 2018 HOS+NOS SS (LNR Reaches)



Why Are We Doing All of This?

• Everything supports regional Co-Managers 

reaching their objectives

• Lummi Nation must go to disproportionate 

lengths to maintain a limited terminal area 

tribal early Chinook C&S fishery

• Efforts equally benefit Co-Manager terminal 

area fisheries (Nooksack Tribe’s C&S, recent 

spring Chinook sport fisheries in Nooksack)

• No scientifically defensible hatchery 

operations and monitoring via HGMPs = no 

tribal and non-tribal fisheries



Some Final Conclusions and Considerations

• Management decisions rely upon a cooperative and objective Co-Manager relationship

• Existing hatchery monitoring and evaluation programs are far more robust throughout 

Washington State than most realize

• Most hatchery M&E programs and accountability measures pre-date ESA authorization

• The Co-Manager Hatchery Policy will ensure essential ongoing M&E efforts will 

continue in Co-Manager partnership



Some Final Conclusions and Considerations

• The Co-Manager Hatchery Policy may appear broad and non-specific, but for 

good reason:

• A highly specific, prescriptive, one-size-fits-all policy will not work

• Every single hatchery program in Washington State is unique, therefore we require unique 

operational, management, and M&E approaches

• Specificity is possible only through watershed-level planning and management

• The HGMP process is robust and defensible



Thank You For Your Time


