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PART 2 of 2. Narrative

Proposal No.: 34037

Title:  Analysis of alternative hatchery and fishery configurations in the Columbia River Basin 
Section 3. Project description

a. Abstract

This project proposes to quantitatively analyze whether the optimum configuration of hatchery and fishery strategies is currently in place or whether other alternatives can more efficiently address hatchery and fishery goals and risks consistent with current policies and constraints.  This project would 1) complete a quantitative basin wide inventory of recent hatchery salmon production, returns, fisheries, and harvest,  2) organize this information into a simple model that would facilitate analysis of alternatives, 3) use the model to evaluate key alternatives including hatchery reprogramming, supplementation, selective fisheries, and fishery closures, and 4) disseminate information and the simple model in user-friendly formats that will facilitate use by other interested parties for exploring alternatives.  This project is innovative primarily in its result rather than it’s method.  Results could provide a blueprint for implementing substantial changes in harvest and fishery practices with potentially very large savings or benefits.  A quantitative, systematic assessment of hatchery and fishery alternatives in a modeling format has never been completed for the Columbia River Basin despite it’s obvious potential application.  Quantitative analyses conducted to date including examples by the Power Planning Council, U.S. Army Corps of Engineers, PATH, Crisp, and National Marine Fisheries Service have focused primarily on fish passage, water management, hydrosystem configuration, or endangered species issues and have not adequately captured detailed current information on hatchery production and fishery management.

b. Technical and/or scientific background

The region has made huge investments in salmon hatcheries over the years to mitigate development and provide fisheries but the current hatchery system may be mismatched with current goals, constraints, and policies.  Hatcheries may no longer be releasing the right numbers of the right species in the right places to optimize benefits while also controlling risks to wild fish runs.  Listed stock constraints often preclude fishery access to harvestable hatchery surpluses.    Current fisheries are primarily remnants of historic practices and some fisheries are scarcely viable.  Others fisheries fail to meet mitigation or treaty obligations.   Current fishery constraints often result in excess escapement to hatcheries.  Unharvested hatchery fish from large Snake River steelhead programs for instance often stray into other systems such as the Deschutes where they may pose risks to the native stock.  A variety of alternatives to current practice have been identified including use of hatchery fish to supplement wild populations, conversion of production hatchery programs to conservation, transfer of lower river hatchery production upriver to meet Treaty Indian Fishery obligations, and implementation of selective fisheries for hatchery fish   However, the net effect of alternatives has been difficult to quantify because of the complexity of hatchery and fishery interactions.  One or more alternatives to the current system may provide similar or even greater benefits with greater efficiency.  A quantitative analysis may help resolve some of the current controversy over alternatives that have so far been only considered in qualitative terms.  

c. Rationale and significance to Regional Programs

This proposal has significance to all regional programs pertaining to hatcheries and fisheries.  It directly and explicitly addresses artificial production and harvest strategies identified in the current fish and wildlife program.

d. Relationships to other projects 
This project also addresses work prescribed in the Reasonable and Prudent Measures of the 2000 Biological Opinion by the National Marine Fisheries Service on the Federal Columbia River Hydropower System.

e. Proposal objectives, tasks and methods
Objectives 

Quantitatively analyze whether the optimum configuration of hatchery and fishery strategies is currently in place or whether other alternatives can more efficiently address hatchery and fishery goals and risks consistent with current policies and constraints.  


Tasks and Methods 

Task 1.  Inventory and describe current hatchery production of anadromous salmonids and fishery benefits.

The initial step in analysis of salmon and steelhead hatchery programs and fishery configuration in the Columbia basin is to collect and organize all available data over the past 10 years.  We chose the 10 year time span as an appropriate time span short enough to capture current hatchery practices and fishery configuration yet long enough to provide information on variability in numbers of juveniles released and adults caught. 

Activity 1.1. Inventory numbers of juveniles produced and adult returns over the past 10 years in the Columbia basin by hatchery, year, species and stock.

There currently are 64 hatcheries producing anadromous pacific salmonid juveniles in the Columbia River basin in the US (Figure 1).  Many of these produce more than one species (Table 1).  Information is available regarding numbers of smolts released, and numbers of adults returning to all hatcheries in each year.  To date, however, this information has not been assembled into a comprehensive database.  

Activity 1.2. Inventory numbers of adult steelhead and pacific salmon caught in various fisheries over the last 10 years by year, species, and stock.

Adult salmon are harvested in a variety of sport, commercial and tribal fisheries (Table 2).  We will assemble the numbers of fish harvested by year, species and stock in each of these various fisheries over the last 10 years.  Like the hatchery release information to be compiled in Task 1.1, the fishery information is available, but has yet to be assembled into a comprehensive database for analysis.

Task 2.  Develop a simple model that relates hatchery production and fishery configuration to catches and returns of Pacific salmonids.

Using the comprehensive sets of hatchery and fishery data assembled from Objective 1, we can construct a model relating hatchery production and fishery configuration to total catches and returns of Pacific salmonids.  The model will enable us to analyze the effects of changes in hatchery programs and fishery configuration, as described in Objective 3.

Task 3.  Evaluate the effects of different combinations of hatchery programs and fisheries configurations on total catches and returns of Pacific salmonids using the model developed in Objective 2.

Different combinations of hatchery programs and fishery configurations can be run through the model to generate predicted values of harvest benefits and adult returns (Figure 2). 

Task 4.  Present data and model, and make available in a user-friendly format.

We will present our model and examples of model-predicted effects of hypothetical changes in hatchery and fishery practices to the Independent Scientific Review Panel, the Power Planning Council, and others.  We will also make the model available to the public via a webite or other medium, and assist others in the use of the model in order to maximize its utility to resource management agencies.

Activity 4.1.  Detail available data, model, and results of analyses in written report and article submitted for technical peer review.

Activity 4.2.  Present methods and results to ISRP, NPPC, and others as appropriate

Activity  4.3.  Provide internet access from which model can be run or downloaded.

Task 4.4.  Develop instructional guidelines and user-friendly outline of model for ease of use by others.

[image: image1.wmf]Oregon

Idaho

Washington

1

2

3

4

5

6

7

8

9

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

40

41

42

43

44

45

46

47

48

49

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

10

11

12

13

14

15

16

17

18

19

C

o

l

u

m

b

i

a

 

R

i

v

e

r

W

i

l

l

a

m

e

t

t

e

 

R

i

v

e

r

S

n

a

k

e

 

R

i

v

e

r


Figure 1.  Map of Columbia River basin in the US showing locations of salmon & steelhead hatcheries.

Table 1.  Table of Columbia River basin salmonid hatcheries in the United States.  Numbers in first column correspond to numbered locations in Figure 1.

	 
	Hatchery
	Hatchery
	Year in
	Operating
	 

	Number
	Name
	Stream
	Service
	Agency
	Species

	1
	Abernathy
	Abernathy Creek
	1959
	USFWS
	ChF

	2
	Big Canyon*
	Wallowa River
	1988
	ODFW
	ChS

	3
	Big Creek
	Big Creek
	1938
	ODFW
	ChF,Coho

	4
	Bonifer *
	Umatilla River
	1984
	Umatilla Tribe
	ChF

	5
	Bonneville
	Tanner Creek
	1909
	ODFW
	ChF,Coho

	6
	Carson
	Wind River
	1937
	USFWS
	ChS

	7
	Cascade
	Eagle Creek (Col. R.)
	1958
	ODFW
	ChF,Coho

	8
	CEDC
	S. Fk. Klaskanine R.
	1980
	CEDC
	Coho

	9
	CEDC
	Youngs Bay
	1976
	CEDC
	ChS, ChF, Coho

	10
	Clackamas
	Clackamas River
	1979
	ODFW
	ChS

	11
	Cowlitz
	Cowlitz River
	1967
	WDFW
	ChS, ChF, Coho

	12
	Crooked River*
	S. Fk. Clearwater R.
	1990
	IDFG
	ChS

	13
	Dexter Ponds*
	Mid. Fk. Willamette R.
	1975
	ODFW
	ChS

	14
	Dworshak
	N. Fk. Clearwater R.
	1969
	USFWS
	ChS

	15
	Eagle Creek
	Eagle Creek (Clack. R.)
	1957
	USFWS
	ChS,Coho

	16
	East Bank
	Upper Columbia River
	1989
	WDFW
	ChS, ChR

	17
	Elochoman
	Elochoman River
	1954
	WDFW
	ChF,Coho

	18
	Entiat
	Entiat River
	1942
	USFWS
	ChS

	19
	Fallert Creek
	Kalama River
	1895
	WDFW
	ChS, ChF, Coho

	20
	Gnat Creek
	Gnat Creek
	1959
	ODFW
	ChS

	21
	Grays River
	Grays River
	1961
	WDFW
	ChF, Coho

	22
	Hells Canyon**
	Snake River
	1965
	IDFG
	ChS

	23
	Imnaha**
	Imnaha River
	1982
	ODFW
	ChS

	24
	Irrigon
	Mid-Columbia River
	1985
	ODFW
	ChF

	25
	Kalama Falls
	Kalama River
	1959
	WDFW
	ChF,ChS,Coho

	26
	Klaskanine
	N. Fk. Klaskanine R.
	1911
	ODFW
	ChF

	27
	Klickitat
	Klickitat River
	1951
	WDFW
	ChS, ChF, Coho

	28
	Kooskia
	S. Fk. Clearwater R.
	1966
	USFWS
	ChS

	29
	Leavenworth
	Icicle Creek
	1938
	USFWS
	ChS

	30
	Lewis River
	N. Fk. Lewis River
	1930
	WDFW
	ChS,Coho

	31
	Little White Salmon
	L. White Salmon R.
	1898
	USFWS
	ChF, ChS, Coho

	32
	Lookingglass
	Lookingglass Creek
	1982
	ODFW
	ChS

	33
	Lyons Ferry
	Snake River
	1983
	WDFW
	ChS,ChF

	34
	Marion Forks
	N. Fk. Santiam River
	1950
	ODFW
	ChS

	35
	McCall
	S. Fk. Salmon River
	1976
	IDFG
	ChR

	36
	McKenzie
	McKenzie River
	1930
	ODFW
	ChS

	37
	Methow
	Methow River
	1992
	WDFW
	ChS

	38
	Minthorn*
	Umatilla River
	1986
	Umatilla Tribe
	ChF, Coho

	39
	Oxbow
	Herman Creek
	1938
	ODFW
	ChF,ChS,Coho

	40
	Oxbow
	Snake River
	1962
	IDFG
	Currently Steelhead

	41
	Pahsimeroi
	Pahsimeroi River
	1970
	IDFG
	ChR

	42
	Powell*
	Lochsa River
	1989
	IDFG
	ChS

	43
	Priest Rapids
	Upper Columbia River
	1963
	WDFW
	ChF

	44
	Rapid River
	Rapid River
	1964
	IDFG
	ChS

	45
	Red River*
	S. Fk. Clearwater R.
	1986
	IDFG
	ChS

	46
	Ringold *
	Upper Columbia River
	1966
	WDFW
	ChS,ChF

	47
	Round Butte
	Deschutes River
	1972
	ODFW
	ChS

	48
	Sandy
	Cedar Creek (Sandy R.)
	1953
	ODFW
	Coho

	49
	Sawtooth
	Salmon River
	1985
	IDFG
	ChS

	50
	Sea Resources
	Chinook River
	1895
	Private
	ChF, Coho, Chum

	51
	South Santiam
	S. Santiam River
	1923
	ODFW
	ChS

	52
	Speelyai
	N. Fk. Lewis River
	1960
	WDFW
	ChS, Coho

	53
	Spring Creek
	Mid-Columbia River
	1901
	USFWS
	ChF

	64
	Three-Mile**
	Umatilla River
	1988
	ODFW
	ChS, ChF, Coho

	55
	Toutle
	Toutle River
	1952
	WDFW
	ChF,Coho

	56
	Tucannon
	Tucannon River
	1971
	WDFW
	ChS

	57
	Turtle Rock
	Upper Columbia River
	1961
	WDFW
	ChF,Coho

	58
	Umatilla
	Mid-Columbia River
	1991
	ODFW
	ChS, ChF

	69
	Warm Springs
	Warm Springs River
	1977
	USFWS
	ChS

	60
	Washougal
	Washougal River
	1958
	WDFW
	ChF,Coho

	61
	Wells
	Upper Columbia River
	1967
	WDFW
	ChR

	62
	Willamette
	Mid. Flk. Willamette R.
	1911
	ODFW
	ChS

	63
	Willard
	L. White Salmon R.
	1951
	USFWS
	Coho

	64
	Winthrop
	Methow River
	1942
	USFWS
	ChS

	 
	*Pond
	ODFW -Oregon Department of Fish and Wildlife
	ChS - Spring Chinook

	 
	**Trap
	WDFW -Washington Department of Fish and Wildlife
	ChR - Summer Chinook

	 
	
	IDFG -ldaho Department of Fish and Game
	
	ChF - Fall Chinook

	 
	
	USFWS- United States Fish and Wildlife Service
	 

	 
	 
	CEDC- Clatsop County Economic Development Council
	 


Table 2.  Example table of fisheries affecting Columbia River basin stocks of steelhead and salmon.
	 
	Fishery

	Species, 
	Ocean
	 
	Mainstem
	 
	Tributary

	   Stock
	Ak.
	OR/WA
	Can.
	 
	Sport
	Comm.
	Treaty Indian
	Select Area
	 
	Sport 
	Treaty Indian

	Spring chinook
	
	
	
	
	
	
	
	
	
	
	

	   Upriver
	
	
	
	
	X
	X
	X
	
	
	X
	X

	   Willamette
	
	X
	X
	
	X
	X
	
	X
	
	X
	

	   Cowlitz/Kalama/Lewis
	
	X
	X
	
	X
	X
	
	X
	
	X
	

	Summer chinook
	
	
	
	
	
	
	X
	
	
	X
	X

	Fall chinook
	
	
	
	
	
	
	
	
	
	
	

	   Upriver brights
	X
	X
	X
	
	X
	X
	X
	
	
	
	

	   Lower River Tules
	X
	X
	X
	
	X
	X
	
	
	
	
	

	   Lower River Wild
	X
	X
	X
	
	X
	X
	
	
	
	X
	

	   Select Area Bright
	X
	X
	X
	
	X
	X
	
	X
	
	
	

	   Bonn. Pool Hatchery
	X
	X
	X
	
	X
	X
	X
	
	
	
	

	   Bonn. Upriver Brights
	X
	X
	X
	
	X
	X
	X
	
	
	
	

	   Lower River Brights
	X
	X
	X
	
	X
	X
	
	
	
	
	

	Sockeye
	
	
	
	
	
	
	
	
	
	
	

	   Snake River
	
	
	
	
	
	X
	X
	
	
	
	

	   Washington
	
	
	
	
	
	X
	X
	
	
	
	

	Coho
	
	
	
	
	
	
	
	
	
	
	

	   Early Hatchery
	
	X
	
	
	X
	X
	X
	X
	
	X
	X

	   Late Hatchery
	
	X
	X
	
	X
	X
	X
	X
	
	X
	X

	Chum
	
	
	
	
	
	X
	
	
	
	
	

	Winter Steelhead
	
	
	
	
	X
	X
	
	
	
	X
	X

	Summer Steelhead
	
	
	
	
	
	
	
	
	
	
	

	   Group A 
	
	
	
	
	X
	X
	X
	
	
	X
	X

	   Group B
	
	
	
	
	X
	X
	X
	
	
	X
	X
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Figure 2.  Schematic diagram of proposed model relating hatchery production and fishery configuration to catches and returns of steelhead and salmon in the Columbia River basin.

f. Facilities and equipment
N/A


Section 4. Key personnel

Principle Investigator: Raymond C. P. Beamesderfer, Senior Fisheries Consultant

Hours:  
400 
Duties:  Direct assistant in obtaining and summarizing data, develop model, conduct analysis, prepare report and article, present results.

Degrees
1979
B.S. in Wildlife & Fisheries Biology - University of California, Davis

1983
M.S. in Fishery Resources - University of Idaho

Employment History
S.P. Cramer & Associates, Senior Fisheries Consultant, 2000-Present.

ODFW, Fishery Management Biologist, 1997‑2000

ODFW, Staff Biologist/Fish Population Analyst, 1994‑1997

ODFW, Research Project Leader, 1988 ‑ 1993

ODFW, Modeler, 1984 ‑ 1988

ODFW, Biological Aide, 1983 ‑ 1984

ODFW, Research Assistant, 1982

Idaho Cooperative Fishery Research Unit, Graduate Research Assistant, 1979 ‑ 1981

Certifications, etc.
1989
Certified Fisheries Scientist, American Fisheries Society, 1989.

1991
Co‑author, Most Significant Paper in Transactions of the American Fisheries Society.

1991-93 Associate editor, North American Journal of Fisheries Management

Professional Experience

Conducted original research and analyzed applied problems of fish biology for almost 20 years. Extensive experience with salmon, steelhead, sturgeon, warmwater sportfish, and nongame species; has published numerous scientific articles on fish sampling, population dynamics, and species interactions; and has special expertise in the use of statistics and computer modeling to solve difficult fish questions.  Since joining S.P. Cramer and Associates, has conducted a variety of technical analyses of salmon, trout, sturgeon populations and habitat and has written numerous reports, biological assessments, and management plans. 

While with the Oregon Department of Fish and Wildlife, analyzed salmon, sturgeon, and other Columbia River fish population and fishery data to forecast runs, identify appropriate fishing levels, and regulate sport, commercial, and Treaty Indian fisheries.  Represented agency on U. S. v. Oregon Technical Advisory Committee.  Analyzed party positions and strategies in Columbia River Fish Management Plan negotiations.  Developed impact assessment methods and prepares Federal Endangered Species Act biological assessments and permit applications.  Previously worked on PATH project completing salmon run reconstructions that were the basis of many analyses and as project leader on Streamnet project which developed a regional internet-based data distribution system.

Independently developed models of 1) predation and predator population dynamics in a Columbia River reservoir and analyzed to identify and weigh management alternatives, 2) generalized fish population dynamics widely used by fisheries managers and university fishery courses, 3) stochastic population viability analysis used for fishery risk assessment for Willamette River spring chinook, 4) steelhead capacity and population dynamics in the Deschutes River used to assess the feasibility of reintroduction into the upper basin.

Selected Publications & Reports

2001
Effects of large-mesh gillnet use on steelhead and salmon catch in Columbia River Zone 6 gillnet fisheries.  Report to Yakama Nation and the Bonneville Power Administration. 
2001
Evaluation and modeling of steelhead capacity, population dynamics, and reintroduction potential above impoundments in the upper Deschutes River, Oregon.  Report to Portland General Electric. 
2000
ESA fisheries management and evaluation plan for upper Willamette Spring chinook in freshwater fisheries of the Willamette Basin and lower Columbia River.  Report by Oregon Department of Fish and Wildlife to the National Marine Fisheries Service. 
1996
Evaluation of the biological basis for a predator control program on northern squawfish (Ptychocheilus oregonensis) in the Columbia River

Canadian Journal of Fisheries and Aquatic Sciences 53:2898-2908.  (Beamesderfer, R. C. P., D. L. Ward, & A. A. Nigro)

1995
Differences in the dynamics and production of impounded and unimpounded white sturgeon populations in the lower Columbia River

Transactions of the American Fisheries Society 126:857-872.  (Beamesderfer, R. C. P., T. A. Rien, & A. A. Nigro)
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