Project ID:
28061

Title:
Safety-Net Artificial Propagation Program (SNAPP) 

Section 9 of 10. Project description

a. Abstract 
The National Marine Fisheries Service (NMFS), U.S. Fish and Wildlife Service, Bonneville Power Administration (acting on behalf of the Action Agencies for the Federal Columbia River Power System), and the fishery co-managers of the Snake River Basin have formed a Safety-Net Artificial Propagation Program (SNAPP) to implement RPA measures 175 – 178 from the FCRPS Biological Opinion.  The purpose of this program is to establish contingency action plans, potentially applying the best available artificial propagation techniques, to prevent extinction of key populations of ESA-listed salmon and steelhead while necessary improvements to main-stem passage and tributary habitats are effectuated.  The program’s goal is to reduce the short-term risks of population extinctions and preserve stock structure and genetic variability that will contribute to future recovery actions. 

b. Technical and/or scientific background
Snake River spring/summer chinook salmon (Oncorhynchus tshawytscha) and steelhead (Oncorhynchus mysis) have declined to dangerously low levels and are listed as threatened under the Endangered Species Act (ESA).  For example, the population trends of salmon spawning aggregates in the Middle Fork Salmon River genetic refuge are in significant decline and salmon are at low levels of abundance and subsequent high demographic risk. Three of the seven index stocks used in the National Marine Fisheries Service (NMFS) Draft Cumulative Risk Initiative (CRI; NMFS-NOAA July 17, 2000) occur in tributaries of the Middle Fork Salmon River.  The CRI states: 

“The seven Snake River spring/summer Chinook salmon index stocks are experiencing a decreasing trend in population change. This trend appears to have worsened in the most recent years for which we have complete data (1990-1994). Without additional intervention, the long-term prognosis for these stocks is clearly extremely poor.” 

Further, three of the seven index stock used in the PATH  (Beamesderfer et al 1998 and Draft CRI (NMFS-NOAA July 17, 2000) analyses occur within the Middle Fork Salmon River sub-basin and have population growth rates (lambda) below replacement for 1990 through 1999:  Marsh Creek (Lambda = 0.675), Bear Valley/Elk Creek (Lambda = 0.812), and Sulphur Creek (Lambda = 0.681).  Key finding number 8 in the Draft CRI’s Summary of Key Findings states: “The most recent data for Snake River Spring/Summer Chinook salmon reveal that this ESU may be doing worse than was previously thought.  It is now even less likely that dam breaching by itself will mitigate imminent risks faced by Snake River Spring/Summer Chinook salmon. Importantly, there are no data to indicate that improvements in any of the other H’s (i.e., habitat, harvest, or hatcheries) could by themselves, mitigate the extinction risks faced by the Snake River Spring/Summer Chinook ESU.” 

The Salmon Subbasin Summary (Servheen et al. 2001) reports that "annual redd counts for the index populations have dropped to zero three times in Sulphur Creek and twice in Marsh Creek, and zero counts have been observed in spawning areas elsewhere within the Salmon Subbasin." Kucera and Blenden (1999) reported that all five “index populations” (spawning aggregations) of stream-type Chinook in the Salmon Sub-basin, fish that spawn in specific areas of the Middle Fork and South Fork Salmon watersheds, exhibited highly significant (p<0.01) declines in abundance during the period 1957-95 (Figure 1).  Oosterhout and Mundy (2001) modeled the year of functional extinction for the same seven index stocks and reported that Marsh Creek within the MFSR sub-basin was one population at highest risk of extinction (year 2007), while Bear Valley stock within the MFSR sub-basin was predicted to be functionally extinct in year 2020. 

For steelhead, a comparison of the average 1964-1968 natural steelhead return to the uppermost Snake River Dam compared to the average 1996-2000 steelhead return illustrates an 82% decline in naturally-produced Snake Basin steelhead.  For individual populations, decline may have been even more significant prompting NMFS to suggest that safety-net action, in the form of artificial production intervention, may be necessary. 

c. Rationale and significance to Regional Programs
On December 21, 2000, NMFS issued its “Endangered Species Act Section 7 Biological Opinion on the Re-initiation of Consultation on Operation of the Federal Columbia River Power System, Including the Juvenile Fish Transportation Program, and 19 Bureau of Reclamation Projects in the Columbia Basin” (Hydro BiOp).  In this document, the National Marine Fisheries Service concluded that the impacts of the Federal Columbia River Power System (FCRPS) jeopardize the continued existence of 8 of the 12 listed salmon and steelhead Evolutionarily Significant Units (ESU) listed pursuant to the Endangered Species Act (ESA).  NMFS further stated that implementation of the reasonable and prudent alternative included in the Hydro BiOP would avoid jeopardy to the listed ESUs.

Integral to the reasonable and prudent alternative (RPA), are offsite mitigation actions designed to increase the certainty and reliability of attaining increased survival of listed fish.  This mitigation includes actions to reform existing hatchery programs and to create a Safety-Net Artificial Propagation Program.  The objective of SNAPP is to intervene with artificial propagation techniques, when and where appropriate to prevent extinction of listed salmon and steelhead populations.  

The Hydro BiOp (in Action #175) identifies 10 populations of listed salmon and steelhead for which intervention may be warranted.  Other fish populations may warrant review for intervention and should be considered before declining to such a depressed state that highly intrusive and expensive propagation techniques are necessary.  Pursuant to Actions #177 and #178, in 2002, BPA is to fund implementation of any of the above safety-net projects deemed necessary and be prepared to fund further safety-net interventions for high-risk fish populations during the 10-year term of the Hydro BiOp.

Any safety-net intervention is to be based on a four-step planning process to ensure its efficacy:

Step 1:

Perform an extinction risk analysis on the depressed fish population

Step 2:

Develop intervention options and a recommended strategy

Step 3:

Perform a benefit-risk analysis for the recommended strategy

Step 4:

Develop an HGMP to guide implementation.

The Hydro BiOp emphasizes urgency in implementing SNAPP to avoid additional population extinctions and provide interim benefits of artificial propagation while mitigation actions for the FCRPS and tributary habitats take effect and contribute to fish recovery.  Planning must be conducted based on current information and avoid excessive delays.  The closer individual populations get to extinction, the more radical and expensive propagation options become.  Delayed interventions also provide less benefit to species survival.

d. Relationships to other projects 
This SNAPP proposal is intended to replace the following Mountain Snake projects that were submitted earlier:

#28057:
Four-Step Safety-Net Plan for Lower Salmon River A-Run Steelhead

#28056:
Four-Step Safety-Net Plan for South Fork Salmon River B-Run Steelhead 

#28055:
Four-Step Safety-Net Plan for Upper Lochsa River B-Run Steelhead

#28012:
Four-Step Planning to Identify Safety-Net Projects for Idaho Steelhead

#28015:
Benefit/Risk Analysis to Promote Long-Term Persistence of Chinook Salmon in the Middle Fork Salmon River

This work will also be undertaken in close coordination with Project # 28026:

Develop HGMPs for LSRCP Programs to Address Artificial Production Reforms 

Identified in the FCRPS Biological Opinion and Other Regional Processes.

The information collected and analyzed in Step 1 of SNAPP, Extinction Risk Analysis, 

will be coordinated with the Technical Recovery Team, NMFS’ planned

status reviews of listed ESUs per the Hogan Decision, and other scientific, management, 

and planning entities.  The information developed herein will be critical to recovery 

planning, sub-basin planning, and US v Oregon planning. 

Existing projects that are integral to SNAPP are:

#199005500: IDFG Steelhead Supplementation Studies in Idaho Rivers – will provide data needed for SNAPP planning.

#199107300: IDFG Natural Production Monitoring - will provide data needed for SNAPP planning.

#199700100: IDFG Captive rearing Project for Salmon River Chinook Salmon – will provide methodology needed for planning.

#199705700: Shoshone-bannock Tribes Salmon River Production Program – will provide data needed for planning.

#199703800: Nez Perce Tribe Preserve Salmonid Gametes Program – will provide data and methodology needed for planning.

#200101-200126: Lower Snake River Compensation Program – will provide data and methodology needed for planning and administer any implementation of resulting HGMPs.

#20001700: Kelt Reconditioning – will provide methodology needed for planning.

#199902000:  Analyze the Persistence and Spatial Dynamics of Snake River Chinook Salmon – will provide data for analyses.

e. Project history 
This is a new project start.

In 2001, NMFS and BPA contracted with Stephen H Smith Fisheries Consulting Inc. to develop a process and organizational structure for implementing RPA # 175.  The Safety-Net Artificial Propagation Program arose from this work.  This was followed by a later contract to coordinate and facilitate implementation of SNAPP.  A Core Team was established, consisting of BPA, NMFS, and USFWS, that meet regularly to oversee SNAPP formation and implementation.  Subsequently a Snake Partners Group has been convened consisting of fishery co-managers with management jurisdiction over Chinook and steelhead populations under consideration within SNAPP.  This group consists of Idaho Department of Fish & Game, Nez Perce Tribe, Shoshone-Bannock Tribe, and is assisted significantly by the Columbia River Intertribal Fish Commission.  The Oregon Department of Fish & Wildlife, Washington Department of Fish & Wildlife, and the Umatilla Tribe participate on a more limited basis.  Together, these management entities have been further developing SNAPP, refining methods for implementing the 4 steps, and finalizing a list of fish populations that need to be consider within SNAPP.

At the time of the initial Mountain Snake project solicitation, the above coordination mechanism was not in place.  Consequently several proposals to implement RPA #175 were submitted.  This project proposal is a result of a collaborative and consolidated approach to implementing RPA # 175.  Further explanation of the process to date was provided in October 10, 2001 comments to the ISRP from Stephen Smith.

f. Proposal objectives, tasks and methods
Goal:
Avoid extinction of important salmon and steelhead populations while improvements to main-stem passage and tributary habitats are determined, implemented and effectuated.

Objective 1:
Develop and maintain current artificial propagation contingency plans for intervention on populations at excessive risk of extinction.

Objective 2:
Determine stock structure of spring/summer Chinook in the Middle Fork Salmon sub-basin.

Objective 3:
Implement contingency plans as necessary and appropriate (not included in this proposal).

The tasks in this proposal are derived directly from RPA 175, and include: 1) determine preliminarily which salmon and steelhead populations are likely at excessive risk of extinction (see “At-Risk List”); 2) conduct extinction risk analyses (ERA) on those populations deemed likely to be at high risk of extinction; 3) develop management intervention strategies, and select a preferred strategy for those populations deemed at risk in task 2; 4) conduct a benefit-risk analysis (B-RA) on the preferred strategy; 5) develop a detailed Hatchery and Genetic Management Plan (HGMP) to guide implementation of the preferred intervention strategy; and 6) review and amend the HGMPs as necessary based on pertinent new information .  The objectives and associated tasks and methods are discussed below.

Objective 3, the implementation of contingency plans, is not included in this proposal as the basis for budgeting would be highly speculative pending the completion of HGMPs and decisions on if and when they might be implemented.  However, depending on the results of Objective 1, one or more of these safety-net projects might need to be implemented prior to the next Mountain Snake Provincial Review.  BPA and the Council should consider a contingency review process or reserve funding for this possible outcome. 

TASK 1.1  “At-Risk” Population List (completed 11/01)

The SNAPP fisheries managers have determined that the status of the following salmon and steelhead populations are of sufficient concern that they should undergo an Extinction Risk Analysis (Step 1 of the SNAPP process).  The populations would be individually assessed in three sequential groups as indicated by their priority. 

“At-Risk” Spring/Summer Chinook Populations (25)









priority

Main-stem Middle Fork Salmon River, to Indian Creek


1

Camas Creek








1

Lower Big Creek







1

Upper Big Creek







1

Loon Creek








1

Tributaries to the mid Middle Fork Salmon River



1

(Marble, Indian, Pistol, Rapid)

Upper Main-stem Middle Fork Salmon River



1

Sulphur Creek








1

Marsh Creek








1

Bear Valley Creek







1

Elk Creek








1

Upper Salmon River Tributaries, N.F. to Redfish Lake Creek

2

Yankee Fork 








2

West Fork Yankee Fork 






2

Upper Valley Creek







2

Lower Valley Creek







2

Upper East Fork Salmon River





2

Lower East Fork Salmon River





2

Main-stem Salmon River, Lemhi to Redfish Lake Creek


2

Lower Salmon River Tributaries, mouth to French Creek


3

(Whitebird, Slate)

Rapid River








3

Lower Main-stem South Fork Salmon River




3

Secesh River








3

Tributaries of the Salmon River Canyon, French to North Fork

3

(Bargamin, Chamberlain)  

“At-Risk” Steelhead Populations (13)










       priority

Lochsa River








1

Tributaries of the Salmon River Canyon, French to N.F.


1

Rapid River








1

Selway River








2

Tributaries of the Lower Clearwater, excluding Lolo Creek


2

Tributaries of the Middle Fork Clearwater River



2

Tributaries of the Upper Salmon River, Above North Fork


3

Yankee Fork 








3

East Fork Salmon River






3

Middle Fork Salmon River






3

South Fork Salmon River 






3

Tributaries of the Lower Salmon River, mouth to French


3

Tributaries of the Snake River  





3

These analyses would be completed in 2002.

TASK 2.1.
Middle Fork Spring/Summer Chinook Population Structure

The meta-population stock structure of spring/summer Chinook in the Middle Fork Salmon River needs to be determined. Existing genetic data needs to be analyzed and evaluated for genetic uniqueness, genetic similarity, and gene flow.  Opportunities to expand this genetic information with archived scale samples need to be identified.  Genetic analysis of the archived scale samples would establish the historical stock structure and allow a comparison with current meta-population stock structure.  This information will supplement and be integrated into the Extinction Risk Analyses conducted in Task 1.2 and be critical to developing potential intervention strategies and options in Task 1.3.

A. Analyze Existing Genetic Data

The task will entail gathering and analyze all genetic data relevant to Middle Fork Salmon River (MFSR) stocks to ascertain current meta-population stock structure. 

B. Expand Genetic Data

Scale and fin samples from M.F. spring/summer Chinook have been collected and archived by multiple agencies for a number of years.  These collections will be examined and a determination made as to whether additional genetic analyses can be performed on these samples.  This information should allow a determination of historic stock structure based on genetic uniqueness, genetic similarity, and gene flow.  

C. Determine Meta-population Structure

From steps A and B, we will propose an historic and current meta-population stock structure for spring/summer Chinook in the Middle Fork Salmon River.  This information will be used in future management of Chinook in the Middle Fork and be essential to determining strategies for any necessary and appropriate interventions.

D. Life History Data

Life history data on spring/summer Chinook will be gathered and summarized.  This information will be compared to the genetic analyses and used in the formulation of any intervention strategies in Task 1.3 and Benefit/Risk Analyses in Task 1.4.

E. Establish Expert Review

Facilitate involvement of independent experts in population biology, conservation biology, quantitative genetics, rare animal breeding in the development and review products developed in Steps A-D.

F. Publish Peer Reviewed Paper


Develop a peer review publication on the status and need for management 


intervention on Middle Fork Salmon River chinook salmon to be published in 


Conservation Biology, North American Journal Fisheries Science, or other 


professional fisheries publication.
TASK 1.2.  Extinction Risk Analysis

We will perform an extinction risk analysis designed to determine whether a safety-net artificial propagation program is necessary or prudent for each salmon and steelhead population included in the “At-Risk List”.  In addition, the ERA will provide guidance regarding the intensity of management intervention necessary, as well as the time frame for implementation of an intervention strategy.  The resulting ERA will be reviewed by the SNAPP group and undergo scientific review to determine whether a given at-risk population should proceed to tasks 1.3-1.5 

A. Review existing extinction risk analyses.

For some populations (e.g. spr/sum Chinook) on the “At-Risk List”, ERA has or is currently being conducted.  This information will be included in the Task 1.2 reports.

B. Gather existing data. 

Completion of a comprehensive ERA will require access to all available data regarding the status of each salmon and steelhead population on the “At-Risk List”.

Methods:  All agencies and private groups believed to maintain appropriate and useable data regarding each salmon and steelhead population will be contacted and asked to provide such data for incorporation into the ERA.  Given the number of agencies and special interest groups that maintain these data, we anticipate that this task will be time consuming.  Once data are collected, they will be standardized for input into the ERA.

C.  Perform maximum likelihood analysis.

We propose to use a maximum likelihood tool as our primary means to complete the ERA, to be supplemented with other methods where sufficient data are available to perform such methods.  Using a time series of adult abundance (e.g., dam counts, redds, weir counts etc.) and juvenile data, the maximum likelihood tool returns a distribution of population growth rates given the observed data.  These values will allow us to infer: 1) whether a population is increasing, decreasing, or stable; 2) the amount of confidence that we can have in the available data (and resulting analyses); and 3) the rate at which a population is declining or increasing.  

Methods:  The methods that we will employ for maximum likelihood analysis are modified from Wade (2000).  Often, data regarding population trends demonstrate considerable variation over time.  As a result, determining whether a given population is stable versus declining can be difficult.  Similarly, given two populations with uncertain growth rates, it is often difficult to determine which population should receive management priority.  Typically, researchers have employed simple linear regression to determine whether a population is increasing, stable, or decreasing.  However, due to the stochastic nature of salmonid abundance, data such as redd counts or counts of adult returns may be insufficient to statistically distinguish between alternatives using simple linear regression.  Following Wade (2000), we employ a maximum likelihood procedure as a means to scale uncertainty.  To do so, we perform a simple linear regression of the data.  We then calculate the probability of a variety of slope values given the observed data.  This probability distribution can be used to visualize the likelihood that a population is truly declining (negative), stable (zero), or increasing (positive).  In addition, the shape of the distribution is a qualitative indicator of the faith that we should have in the data.  For example, a distribution with a greater central tendency (values clustered around a given value, with low dispersion (ie., short “tails”)) suggests that we should have higher certainty in the slope estimator.  In addition, we can use this method to calculate the relative change in population size, which can be used to estimate the rate of population change on many temporal scales (e.g., yearly or by generation length).  This may be useful as a means to prioritize populations with a greater need for management intervention.  For example, if two upper Lochsa River spawning aggregates are identified, it may be useful to prioritize which aggregate should receive management priority.

Supplemental Methods:  Where the SNAPP group and CRITFC investigators believe that available data on a population’s status are sufficient and the results of the maximum likelihood analysis would be enhanced, additional ERA will be performed using other appropriate methods:

A. Viable Salmonid Population Guidelines from McElhany, et.al. June 2000

B. Criteria for Assessing Level of Extinction Risk for Pacific Salmonid Stocks from Allendorf, et. al. 1997.

D.  Agency and expert review/consultation. 

In addition to SNAPP review of all Task 1.2 reports, SNAPP participants intend to seek a review and comments from interested co-managers, agencies, and scientific entities.  

Methods:  Following a short review period, the primary investigator will convene a meeting with the co-managers. The purpose of this meeting will be threefold: 1) to determine the adequacy of the ERA; 2) document the range of interpretations of the ERA by SNAPP members; and 3) determine if there are alternate analyses that might be more effective.

We intend to incorporate comments and alternate analyses suggested by the SNAPP group and others.  In addition, to the extent feasible (ie., if adequate data are available) any alternate analyses recommended will be performed and included in the final ERA.  Peer review will be sought on the final draft products.  Also two scientific experts will be subcontracted to review 3-5 of the early draft ERAs.

TASK 1.3.  Development of Intervention Strategies/Strategy Proposal

For each at-risk population that the SNAPP group concludes that the ERA indicates excessive risk of extinction, the second step in the four-step (NMFS 2000) process, identification of intervention alternatives, would be performed.  Options for intervention with artificial propagation would only be developed for those populations that the SNAPP group concludes can not be sufficiently improved in the necessary timeframe with ongoing and planned main-stem passage and tributary habitat improvements.  Options that implement measures other than artificial propagation techniques will be considered.  While the full range of intervention alternatives would be considered, the ultimate, preferred option must be one that can be implemented within a timeframe sufficient to achieve the objectives of SNAPP.  A preferred option must provide net benefits to the listed population as confirmed by the benefit/risk assessment.  The preferred option must also be logistically and fiscally feasible.  It is recognized that the preferred strategy may be changed based on the benefit/risk analysis conducted in Task 1.4.   If the preferred option is other than artificial propagation, such recommendation will be forwarded to BPA, NMFS, and the fishery co-managers.

Until the Extinction Risk Analyses can be completed and evaluated, it is not known how many populations might be analyzed under Tasks 1.3-1.5.  For planning and budgetary purposes, this proposal assumes that approximately half of the 38 populations identified in Task 1.1 would proceed through Tasks 1.3-1.5.  Others would not proceed to further analysis due to a) sufficient population viability, b) insufficient information to estimate or conclude extinction risk, or c) aggregation of populations due to information arising from the extinction risk analyses or other sources.

A. Develop management alternatives.

The four-step process, as outlined in the 2000 Biological Opinion (NMFS 2000), is aimed at identifying and implementing appropriate artificial propagation, or other, strategies for imperiled stocks. Development of management alternatives will focus primarily on artificial propagation strategies.  However, the goal of the safety-net program is to re-establish and maintain self-sufficient populations when implemented in concert with necessary habitat and passage restoration measures.  As such, management alternatives will be considered in the broader context of ongoing habitat and passage modifications/restoration activities.  

Methods:  Consider the suite of artificial propagation strategies available (e.g., egg boxes, translocation, kelt reconditioning, captive brood, supplementation etc.).  For each management alternative consider: 1) the likelihood of achieving the necessary response (i.e., via projected changes in productivity); 2) the degree of intrusiveness/risk potential, both logistical and biological (e.g., captive brood programs might be considered higher risk than placement of egg boxes); and 3) the amount of time necessary for implementation.  SNAPP members will assist in developing alternatives and select one or more management alternatives that best satisfy the selection criteria.

B. Review/consultation.

Following the development of management alternatives, a summary of the considered alternatives, and an analysis of the efficacy of each alternative will be submitted co-manager and scientific peer review.  Comments and criticisms will be actively solicited as a means to pursue a cooperative agreement among the co-managers for development of management alternatives.

Methods:  Distribute a draft analysis of the management alternatives considered, ranking criteria employed, and a prioritized list of management alternatives to be pursued in the benefit-risk analysis.

Aggressively seek action agency participation in reviewing and providing comments on the prioritized management alternatives.  At a minimum this step will include a series of meetings among SNAPP agencies.

C. Comment inclusion.

All comments and management alternatives provided by the SNAPP group and peer review will be analyzed and included in the final draft of the intervention strategies and strategy proposal.

Methods: Include co-manager and peer review comments and management alternatives in the final prioritized list of intervention strategies and identify the intervention strategy or strategies for consideration in the benefit-risk analysis.

TASK 1.4.  Benefit-Risk Analysis

The SNAPP group intends that populations that undergo Task 1.3, Development of Intervention Strategies, will then proceed to Task 1.4.  The Benefit-Risk Analysis (B-RA) is intended to serve four distinct purposes: 1) describe the goals of the hatchery program; 2) compare the range of management actions that could achieve the goals; 3) assess the potential risks and benefits of the management actions that could achieve the goals; and 4) identify critical uncertainties to be addressed by research elements of the RM&E plan.  Since the goal of SNAPP, as part of a broader effort, is to re-establish or maintain self-sufficient populations, the B-RA will consider artificial propagation as one aspect of a habitat, passage, and natural production equation.  To do so, the B-RA will include projections of baseline (status quo) and increased survival and productivity expected to result from actions intended to decrease passage mortality and/or increase habitat quality (Later, in maintaining contingency intervention plans, actual performance of passage and habitat measure will be reviewed).   For the purposes of this proposal, the B-RA will consist of the following:

(1)
an analysis of risks to the recipient (target and non-target spawning aggregates) as well as donor stocks (if they differ), from impacts associated with:



(a) captivity period in a hatchery facility, including:




1. artificial selection




2. rearing techniques




3. proportion of broodstock comprised of hatchery-reared 

     


    and naturally-spawned adults

(b) genetic interactions associated with interbreeding, including:




1.  loss of diversity




2.  outbreeding depression, inbreeding depression, and 

     specific dysgenic and adaptation processes



(c) ecological interactions such as competition, predation, and 

      potential for increased exploitation




(d)  risk associated with no action/comparison of potential 

      risks/benefits from alternate actions


(2)
a list of objectives, criteria for evaluation, and an estimated timeframe 

to achieve objectives


(3)
a list of potential benefits expected to result from implementation of the 

proposed short-term action including:


(a)  conservation/generation of genetic diversity


(b)  conservation/generation of life-history types


(c)  potential to halt or reverse declining abundance 


(d)  conservation of culturally and socially important resources


(e)  restoration/conservation of spawning aggregates throughout 

      the range of available habitat


(f)  restoration of ecosystem processes

(g)  long-term restoration of tributary fisheries for sports and tribal fishing opportunities

(h)  normative ecological functions

The preceding elements of B-RA incorporate and expand upon the draft B-RA formulated by the NMFS (Waples 1996).  To date, the B-RA’es completed by the CRITFC have averaged 140 pages, and included citations from more than 300 published papers and 120 "gray literature" reports.  This level of effort has allowed us to produce comprehensive and scientifically rigorous B-RA’es that include analyses of genetic data, analyses of coded wire tag data, and a substantial review of published and gray literature relevant to the programs.

A. Gather existing data.

The quality and comprehensiveness of a B-RA will depend primarily on the quality and diversity of available data.  Therefore, data requests will be forwarded to all action agencies and special interest groups that maintain genetic, life history, habitat, and historical data relevant to each at-risk population.  In addition comprehensive gray literature and citation searches will be conducted.

Methods: Send a standardized data request to all pertinent agencies and special interest groups that may maintain relevant data. Use Streamnet library resources to conduct gray literature and peer-reviewed literature searches for documents pertinent to each population.  Standardize data sets, and summarize peer-reviewed and gray literature. 

B. Perform B-RA.

At a minimum the B-RA will address those items listed under objective three (above).  Whenever possible, the B-RA will rely on quantitative estimates of the potential for a risk to occur, and the range of responses should a risk factor be realized.  However, for many risk factors (e.g., outbreeding depression), a qualitative assessment of risk may be necessary.  In every case, the risks associated with artificial propagation will be compared to the risks associated with no action.  Progress of the B-RA will be coordinated in SNAPP.

Methods: For the range of management alternatives being considered, determine whether the risk of artificial selection can be decreased by innovative rearing methods, and/or by altering the proportion of naturally spawned versus hatchery reared adults comprising the brood stock and naturally spawning component of the population.  Analyze existing genetic data to determine the scale of population structure, and determine whether or not multiple isolated populations exist within the study area that will be potentially effected by the range of management alternatives considered.  Using this information, a qualitative assessment of the risks of homogenization and/or loss of genetic variability/distinctness will be pursued.  Using available life history and presence/absence information quantitatively/qualitatively assess the probability of beneficial/adverse effects resulting from competition, predation, and exploitation, under the suite of management alternatives being considered.  Based on the results and projections of the previous analyses, formulate a list of program objectives, a timeframe for completion of those objectives, and criteria for evaluation of the objectives (e.g., within two generations achieve a combined (hatchery plus natural) adult return rate above replacement, measured as lambda (the population growth rate) greater than one).  Based on the previous analyses, generate a list of probable benefits and risks that the program may confer to the naturally spawning stock.

The “Artificial Propagation Guidelines and Benefit/Risk Assessment Framework” (2/2001 draft) from the Comprehensive Chinook and Coho planning process in Puget Sound will be used in preparation of these analyses.

C. Identify research, monitoring, and evaluation (RM&E) components.

Any artificial propagation program will present some degree of risk to the target and/or non-target stocks.  Effective RM&E requires development and testing of specific hypotheses. To do so requires baseline data on pre-safety-net population parameters. Therefore, one of the goals of the RM&E component of this proposal is identification of data needs specific to the RM&E activities that will be pursued. Using the results of the B-RA, a list of critical uncertainties and programmatic monitoring objectives will be formulated, and the associated data needs will be identified.

Methods: Using the B-RA, compile a list of data gaps that must be addressed to quantitatively assess programmatic risks (e.g., are data sufficient to confidently determine the existence of fine-scale population structure).  Compile a list of monitoring needs to assess success or failure in achieving program objectives (e.g., adult return rates of both hatchery reared and naturally spawned individuals).  Determine research priorities (e.g., spawning success of hatchery-reared adults in the natural environment). 

D. Review/consultation.

Given the complex and often qualitative nature of B-RA’s, the fishery agencies and scientific peer review groups will be aggressively solicited for commentary and critique of the B-RA.  Specifically, the entities will be asked to provide commentary regarding: 1) comprehensiveness of analysis techniques/alternate analyses; 2) sufficiency of risk mitigation procedures; 3) objectives, and criteria for assessing program effectiveness; and 4) sufficiency of RM&E components.

Methods: The draft B-RA will be distributed to the SNAPP group and others for a timely review.  A meeting/meetings of the SNAPP agencies will be convened, at which the results of the B-RA will be presented and discussed in detail.  Also two experts will be subcontracted to review 3-5 of the initial B-RAs.

E. Comment inclusion.

We suspect that review will reveal weaknesses of the draft B-RA, and that SNAPP agencies may provide alternate analyses and interpretations of the data.  Therefore, we intend to incorporate all comments and alternate interpretations and analyses in the final B-RA.  The goal of this task is to present the most comprehensive analysis possible given the constraints of the available data.  We recognize that the implementation of any safety-net program will require agreement among fishery co-managers, and it is our hope that this process will achieve the necessary cooperation.

Methods: Perform alternate analyses.  Compile alternate analyses, interpretations, and comments as necessary to complete the final B-RA.

TASK 1.5.  Hatchery and Genetic Management Plan (HGMP) Development

The HGMP summarizes program specific information from the B-RA and the components of RM&E associated with an artificial propagation program.  In practice, the HGMP defines, in detail, all program specific objectives and associated tasks, specific management actions, and a description of how the success and/or failure of the management actions will be assessed.  The HGMP is required for a Section 10 permit for take of a listed species for hatchery production.  Each HGMP will be developed in collaboration with SNAPP participants.  Completion of HGMPs requires at least a conceptual understanding of how existing production facilities would be modified or expanded to integrate a new conservation program, or where new facilities would be required.  This will require considerable coordination with SNAPP participants.  An HGMP will only be prepared if the prior benefit/risk assessment indicates a net benefit to the population from the proposed intervention.  

A.  HGMP template completion.

Methods: Download and complete the NMFS HGMP template (http://www.nwr.noaa.gov/1hgmp/hgmptmpl.htm).

B.  Following the completion of the HGMP template, a draft will be submitted to the SNAPP agencies.

Methods: Distribute the draft HGMP to the SNAPP agencies and for scientific review.  Aggressively seek agency and scientific peer participation in reviewing and providing comments on the HGMP.  At a minimum this step will include a conference call among action agencies. 

C. Comment inclusion.

All comments provided by the fishery agencies and scientific peer review will be addressed and included in the final draft of the HGMP.

Methods: Include SNAPP and public comments in the final HGMP.

g. Facilities and equipment
The only equipment need anticipated for this project is a laptop computer that will be dedicated to use for this project.

h. References

REFERENCES
Submitted w/form (y/n)

Busack, Currens, et.al.(2001).  Artificial Propagation Guidelines and Benefit/Risk Assessment Framework (draft): Comprehensive Coho and Chinook 

Busby, P. J.; Wainwright, T. C.; Bryant, G. J.; Lierheimer, L. J.; Waples, R. S.; Waknitz, F. W. and Lagomarsino, I. V. (1996). Status Review of West Coat Steelhead from Washington, Idaho, Oregon, and California. Seattle: National Marine Fisheries Service.
N

Cichosz, T., Saul, D., Davidson, A., Warren, W., Rollins, D., Willey, J., Tate, T., Papanicolaou, T., Juul, S.  2001.  Clearwater Subbasin Summary (Draft).  Northwest Power Planning Council.
N

Columbia Basin Fish and Wildlife Authority. (1991). Integrated System Plan for Salmon and Steelhead Production in the Columbia River Basin.  Funded by the Northwest Power Planning Council.
N

Federal Register.  1997.  Final Rule: Endangered and threatened species; listing of several evolutionarily significant units (ESUs) of west coast steelhead.  62 (159): 43937
N

Idaho Department of Fish and Game. (1998a).  Idaho’s Anadromous Fish Stocks: Their Status and Recovery Options.  Report to the Director.  May 1, 1998.  Idaho Department of Fish and Game.  IDFG 98-13.
N

Kiefer, S.; Rowe, M. and Hatch, K. (1992). Stock Summary Reports for Columbia River Anadromous Salmonids Volume V: Idaho Final Draft for The Coordinated Information System.  Idaho Department of Fish and Game
N

Nez Perce Tribe and Idaho Department of Fish and Game. (1990). Clearwater River Subbasin Salmon and Steelhead Production Plan.  Funded by the Northwest Power Planning Council; Columbia Basin Fish and Wildlife Authority.
N
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N

National Research Council. (1995).  Upstream: salmon and society in the Pacific northwest.  Prepublication copy.  National Research Council, National Academy of Sciences.  Washington, D.C.
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N
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Section 10 of 10. Key personnel

Personnel from several agencies will be involved in undertaking the four steps outlined in SNAPP.   

Sharon Kiefer, IDFG, will coordinate the collection of existing population information from the Department for use in the Extinction Risk Analyses.  Ms. Kiefer will also represent IDFG in the SNAPP coordination process, including review and commenting on draft SNAPP products.

Stephen Smith, consultant, will continue to coordinate and facilitate SNAPP under an existing BPA contract.  He will assist in collecting existing population information from various agency, tribal, and academic sources for use in the Extinction Risk Analyses.  He will also assist fishery managers with Step 2, Development of Propagation Options for any populations deemed at excessive risk of extinction.  He will also assist the primary investigators in obtaining review and comments on all draft products.

Herbert Pollard, NMFS, Joe Krakker, USFWS, and Jeff Gislason, BPA, will continue to serve on the SNAPP Core Oversight Team to guide and oversee SNAPP, coordinate its activities within their respective agencies, and review and comment on draft products.

Jay Hesse, NPT, will coordinate the collection of existing population information from the Tribe for use in the Extinction Risk Analyses.  Mr. Hesse will also represent NPT in the SNAPP coordination process and review and comment on draft products.

Bill Arnsberg and Chris Beasley will be the primary investigators for Task 1b, Middle Fork Salmon River Population Structure.  They will be assisted by CRITFC staff.

Keith Kutchins, SBT, will coordinate the collection of existing population information from the Tribe for use in the Extinction Risk Analyses.  Mr. Kutchins will also represent SBT in the SNAPP coordination process and review and comment on draft products.

The Step 1, Extinction Risk Analyses, will be conducted by employees of The Columbia River Inter-Tribal Fish Commission.  The primary investigator is Chris Beasley, assisted by Rishi Sharma.  Resumes for these individuals are attached in the following pages.  The following table lists the titles, FTE’s, and expected contribution of these individuals.

Investigator
Title
FTE (weeks)
Contribution

Chris Beasley
Fisheries Scientist
18
Risk analysis and HGMP expertise.
















Rishi Sharma
Biometrician
8
Statistical data analysis and simulation.

Chris A. Beasley

Address
Columbia River Inter-Tribal Fish Commission

729 NE Oregon St., Suite 200

Portland, OR 97232
Professional Preparation

1997
M.S., Zoology, North Carolina State University

1995
B.S., Systematics and Ecology, University of Kansas

Appointments
1998-present
Fisheries Scientist, Columbia River Inter-Tribal Fish Commission, 

Portland, Oregon.  

Specializing in genetic and ecological risk analysis as applied to artificial propagation programs under the Endangered Species Act.  Responsibilities include: analysis and interpretation of genetic data; statistical analysis of biological data; designing and optimizing conservation hatcheries; report writing; publication; and presentation of data at national and international meetings.

Publications

Beasley, C.A., R. Sharma, and A.J. Talbot.  In Preparation.  Variance and inbreeding effective population size of declining salmonid population in the presence and absence of a conservation hatchery program.

Beasley, C.A., and J.E. Hightower.  2000.  Effects of a low-head dam on the distribution and characteristics of spawning habitat used by striped bass and American shad.  Transactions of the American Fisheries Society.  129: 1316-1330.

Beasley, C.A., A. Talbot, D.R. Hatch, and A. Ritchie.  2000.  Johnson Creek artificial propagation and enhancement project (JCAPE) benefit risk analysis.  Prepared for the Nez Perce Tribe.

Beasley, C.A.  2000.  Hatchery and genetic management plan for the Johnson Creek artificial propagation enhancement program.  Prepared for the Nez Perce Tribe.

Beasley, C.A., A. Talbot, D.R. Hatch, and M. Wishnie.  1999.  Nez Perce tribal hatchery benefit risk analysis.  Prepared for the Nez Perce Tribe.

Collaborators & Other Affiliations

· University of Idaho (current)






· Confederated Tribes of the Umatilla Indian Reservation
(current)


· Nez Perce Tribe (current)


· Confederated Tribes of the Warm Springs Reservation of Oregon (current)


· Confederated Tribes and Bands of the Yakama Indian Nation (current)


 
Rishi Sharma 

EDUCATION

Master of Science in Quantitative Ecology &Resource Management from the University of Washington (UW).Seattle, WA. 1998.



Certification in Environmental Management from UW Business school.

Bachelor of Science in Math and Computer Science, minor in Economics from Mt. St. Mary’s College.
Emmitsburg, MD.1995.

EXPERIENCE

Columbia River Intertribal Fisheries Commission
Biometrician



(present)

Involved in various aspects of research and planning for Columbia river salmon stocks as far as in river and ocean management are concerned. A few of the tasks are as follows:

· Serve as a technical analyst for the United States on the Pacific Salmon Committees technical workgroups, namely the Chinook Technical Committee and the Selective Fisheries Evaluation Committee.

· Perform in river updates and technical analysis incorporating harvest regimes and runsizes for Columbia river stocks.

· Review biological assessments and extinction analysis for Columbia river stocks.

· Involved in study designs, and statistical methodology for various tribal entities in the basin.

Quinault Indian Nation 

Harvest Management Analyst

Taholah, WA (4/98-4/2000)

Worked as a quantitative analyst on evaluating the performance of their fisheries resources.


Use Bayesian simulation algorithms to forecast a fish population size before the season begins.


Prepare management reports on how to allocate the catch between different user groups.


Perform updates to the Pacific Fisheries Management Council on the fish resources.    

University of Washington

Research Assistant 


Seattle, WA (9/95-4/98)
Designed various mathematical and statistical models to evaluate the interactions between different aspects of resource management in the Puget Sound region in Washington, and Alaska. Looked at the economic trade-offs between different management options.



Worked with the Washington Department of Fish and Wildlife, North West Indian Fisheries Commission and the National Marine Fisheries Service to design a database of habitat variables which can be quantified in comparison to the fish runs.



Designed a model in Excel and Visual basic which incorporates the principal of Carrying Capacity and the effect habitat depletion may have on it. The model involves complex interactions with the ocean, harvest and hatcheries and is for Washington State.



Quantified the effect of habitat on productivity of coho salmon using likelihood ratio profiles (MS thesis). This could then be used to decide which management option on habitat enhancement would give the best outcome.

Used Splus (statistical package) to do cluster analysis for fish population data in the Bering sea. Involved ideas of spatial statistics to see whether any relationship existed in the variables.


Formulated ideas involving the analysis of minor oil spills in the Puget  Sound. End product involved the trade-off between different management techniques, and the preservation of certain areas from oil pollution.


Performed factor analysis on surveys addressing issues of contaminants in Puget Sound.

Papers


Presented papers in Resource Management Association, Seattle WA, and Pacific Ecology Conference


(Victoria, BC).

Publications (in press): “Beliefs, Values and technical Assessment in Environmental Management: Contaminated sediments in Puget Sound”. Chapter 3 of An Advocacy Coalition Lens on Environmental Policy, Paul Sabatier, ed., SUNY University Press.

Publication (07/01): Canadian Journal of Fisheries and Aquatic Sciences. “Emperical Relationship between watershed characteristics and smolt abundance in coho salmon in 14 western Washington streams (Sharma and Hilborn).

Publication (in progress) : A Quantitative framework for the analysis of habitat, harvest, hatchery practices and ocean conditions for Pacific salmon (Sharma, Cooper and Hilborn).

PRIVATE 

Billy D. Arnsberg, Fall Chinook Project Leader (1 FTE)
Nez Perce Tribe, Department of Fisheries Resource Management

EDUCATION:

UNIVERSITY OF IDAHO, MOSCOW, ID.  1987‑1990.  Completed M.S. coursework in Fisheries Science.  Thesis entitled:  Food Availability and Diet of Fish in Little Payette Lake Before and After Rotenone Treatment.  

UNIVERSITY OF MISSOURI, COLUMBIA, MO.  1982‑1984.  B.S. Degree in Fisheries and Wildlife Management. 

SOUTHEAST MISSOURI STATE UNIVERSITY, CAPE GIRARDEAU, MO.  1980‑1982.  

EXPERIENCE:

NEZ PERCE TRIBE, LAPWAI, ID.  1989-Present.  Fisheries Research Project Leader.  Researcher and primary author of the Mainstem Clearwater River Study:  Assessment for Salmonid Spawning, Incubation, and Rearing, BPA Project 88-15.  Project Leader for two years on Salmon Supplementation Studies in Idaho Rivers, BPA Project 198909802.  Project Leader for Assessing Summer and Fall Chinook Salmon Restoration in the Snake River Basin (BPA Project 199403400).  Currently Project Leader for the fall chinook component of the Nez Perce Tribal Hatchery - Monitoring and Evaluation (BPA Project 198335030).

IDAHO DEPARTMENT OF FISH AND GAME, McCALL, ID.  4/86‑9/88.  Fisheries Research Technician. 

DWORSHAK NATIONAL FISH HATCHERY, AHSAHKA, ID.  12/86‑4/87.  Fisheries Biological Aide.

McCALL FISH HATCHERY, McCALL, ID. 10/86‑12/86.  Fisheries Biological Aide.

MISSOURI DEPARTMENT OF CONSERVATION, COLUMBIA, MO.  1/85‑12/85 and 9/85‑12/85.  Wildlife Research Technician. 

U.S. FISH AND WILDLIFE SERVICE, SASKATCHEWAN, CANADA.  4/85‑9/85.  

Wildlife Research Technician.

MISSOURI DEPARTMENT OF NATURAL RESOURCES, COLUMBIA, MO.  5/84‑10/84.  State Park Ranger. 

UNIVERSITY OF MISSOURI, COLUMBIA, MO. 5/82‑5/84. Fisheries Research Technician.  

PUBLICATIONS:

Arnsberg, B.D., W.P. Connor, and E. Connor.  1992.  Mainstem Clearwater River

study:  assessment for salmonid spawning, incubation, and rearing.  Project 88-15.  Final Report to Bonneville Power Administration, Portland, OR.

Arnsberg, B.D and D.P. Statler.  1995.  Assessing summer and fall chinook salmon

restoration in the upper Clearwater River and principal tributaries.  1994 Annual Report prepared for the U.S. Department of Energy, Bonneville Power Administration, Contract No. DE-BI79-87BI12872, Project No. 94-034.).

Connor, W.P., B.D. Arnsberg, and E. Connor.  1990.  Mainstem Clearwater River

study:  assessment for salmonid spawning, incubation, and rearing.  Project 88-15.  Annual Report to Bonneville Power Administration, Portland, OR.

Garcia, A.P., R.D. Waitt, C.A. Larsen, S.M. Bradbury, B.D. Arnsberg, M. Key and P.A. Groves.  1999.  Fall chinook salmon spawning ground surveys in the Snake River basin upriver of Lower Granite Dam, 1998 in Garcia, A.P. Spawning distribution of fall chinook in the Snake River. 1998 Annual Report prepared for the U.S. Department of Energy, Bonneville Power Administration, Contract No. 9801003, Project No. 98 AI 37776.

Muir, W.D., S.G. Smith, E.E. Hockersmith, M.B. Eppard, W.P. Connor, and B.D. Arnsberg.  1998.  Passage survival of hatchery subyearling fall chinook salmon to Lower Granite, Little Goose, and Lower Monumental Dams, 1996.  Annual Report to the Bonneville Power Administration, Project 9102900.

