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a. Abstract 
Despite previous and ongoing conservation/restoration activities, steelhead (Oncorhynchus mykiss) populations in the Snake River and tributaries continue to exist at depressed and declining abundance.  The continued decline of the B-run steelhead inhabiting the South Fork Salmon River prompted the National Marine Fisheries Service (NMFS) to request completion of a four-step planning process to assess the efficacy of implementing an “artificial propagation safety-net program” for this population (NMFS 2000).  Listed as “Reasonable and Prudent Action 175” (9.6.4.3 NMFS 2000), the four-step planning process consists of: 1) an extinction risk analysis; 2) development of intervention options, and proposal of a management alternative; 3) a benefit-risk analysis for the proposed management alternative; and 4) development of a hatchery and genetic management plan to guide implementation of the safety-net project.  This project seeks funding to complete these documents, in a timely manner, in the hopes of implementing a management action that will increase the abundance of steelhead in the South Fork Salmon River while maintaining the genetic and life history characteristics of South Fork Salmon River steelhead.

b. Technical and/or scientific background
Introduction

Summer run steelhead in the Salmon subbasin are listed as threatened under the Endangered Species Act (ESA; Federal Register 1997). Within the Salmon subbasin, naturally spawning indigenous B-run fish are found primarily in the Middle and South Fork Salmon River (Servheen et al. 2001).  B-run steelhead in other locations of the Salmon River are believed to be heavily influenced by mitigation hatchery activities. Harvest is maintained in the Salmon River via hatchery augmentation, with the majority of releases occurring above the Middle Fork Salmon River (Servheen et al. 2001).  Fish used for these purposes are reared at the Hagerman National Fish Hatchery (USFWS, LSRCP), and the Magic Valley Fish Hatchery (IDFG, LSRCP; Servheen et al. 2001).  Hatchery production from these facilities is not intended to increase the abundance of naturally spawning steelhead, which are potentially negatively impacted by harvest of the hatchery reared steelhead.  From 1985 to 1993, the productivity of naturally spawning B-run steelhead in the Salmon River ranged between -0.05, -0.61, which is less than replacement (Servheen et al. 2001).  

Factors Limiting Natural Reproduction

B-run steelhead in the South Fork Salmon River are adversely affected by passage impediments outside the Salmon River subbasin and habitat degradation within the South Fork Salmon River and Salmon River mainstem.  While this proposal does not directly address these limiting factors, passage and habitat improvements will play an important role in determining the intensity and efficacy of artificial propagation alternatives developed by this proposal.

Hydropower development within the Snake River, and on the Columbia mainstem is believed to be the dominant factor limiting smolt to adult survival of South Fork Salmon River steelhead (Columbia Basin Fish and Wildlife Authority 1991; Northwest Power Planning Council 1992; National Marine Fisheries Service 1995 and 1997; National Research Council 1995). 

Within the Salmon River mainstem, high summer water temperature may potentially impact the survival of migrating juveniles and adults.  High temperatures are the result of riparian destruction occurring via the construction of State Highway 95, historic mining (i.e. hydraulic), residential development, livestock grazing, feedlots, recreation sites, and dispersed recreation (Servheen 2001).  

Within the South Fork Salmon River, aquatic habitats have been degraded by streambed sedimentation. Sedimentation is believed to be the result of extreme storm events (particularly in 1964-65) and road construction (Nelson et al. 1999).  Historic mining affected the geomorphology of the South Fork Salmon River (particularly the East Fork), resulting in alteration of meadow complexes and other areas historically important to anadromous salmonids as spawning and rearing habitat (Servheen et al. 2001).  

Conclusion

Given that few Salmon subbasin populations of B-run steelhead have been unimpacted by mitigation hatchery production, it is critical that extant populations of B-run steelhead are maintained as a repository for their potentially unique life history and genetic attributes. The imperiled status of the B-run steelhead inhabiting the South Fork Salmon River prompted the National Marine Fisheries Service (NMFS) to request completion of a four-step planning process to assess the efficacy of implementing an “artificial propagation safety-net program” for this population (NMFS 2000).  Listed as “Reasonable and Prudent Action 175” (9.6.4.3 NMFS 2000), the four-step planning process consists of: 1) an extinction risk analysis (ERA); 2) development of intervention options, and proposal of a management alternative; 3) a benefit-risk analysis (B-RA) for the proposed management alternative; and 4) development of a hatchery and genetic management plan (HGMP) to guide implementation of the safety-net project.  This proposal seeks funding to complete the necessary steps to determine whether an artificial propagation “safety-net” program is appropriate as a means to avoid further declines or eventual extirpation of B-run steelhead occupying the South Fork Salmon River.

This funding request is not intended as a vehicle to implement an isolated hatchery production program.  The artificial propagation safety-net programs, as recommended by the NMFS, are intended to be short-term projects aimed at decreasing the risk of extinction for selected imperiled stocks (NMFS 2000).  As such, the goal of this proposal is to determine whether artificial propagation is necessary to prevent the immediate extinction of B-run steelhead in the South Fork Salmon River while those factors limiting natural sustainability are addressed.  Therefore, any artificial propagation activities considered during the completion of the four-step process will be integrated with habitat and passage alterations expected to increase the survival and productivity of the targeted population(s).  The overriding goal of artificial propagation, if deemed necessary, will be the maintenance of life history and genetic variation of South Fork Salmon River steelhead.

If funded, the tangible outputs of this proposal will include a B-RA and HGMP.  In short, these products will lay the groundwork for an artificial propagation safety-net program for South Fork Salmon River steelhead.  In order to ensure that this process is cooperative, each component of the four-step process includes review by comanagers and interested agencies.

c. Rationale and significance to Regional Programs
The following sections describe the relationship of this proposal to: 1) objectives described in the Clearwater subbasin summary; 2) the 2000 fish and wildlife program; and 3) the NMFS (2000) biological opinion. 

Relationship to Goals and Objectives Identified in the Clearwater Subbasin Summary

The following goals and objectives were identified in the Salmon subbasin summary (Servheen et al. 2001).  For ease of reference we have retained the section headings and objectives as numbered in the subbasin summary, followed by the relationship of this proposal to those objectives.
5.4.2. Fisheries/Aquatic Needs

3. Continue and expand investigations of interactions between hatchery and wild chinook, steelhead, and resident fish. 

4. Quantify the types and extent (amount) of straying by chinook and steelhead occurring within subbasins, within the Mountain Snake Province, and within designated ESUs. 

5.  Investigate connectivity between populations and the role of natural and artificial barriers in population isolation. 

13. Conduct gamete preservation on all salmonids throughout the Salmon Subbasin (Nez Perce Tribe). 

14. Implement/continue artificial propagation or supplementation programs on salmon and steelhead stocks deemed at risk (Nez Perce Tribe). 

15. Use artificial production, i.e., egg outplants, parr releases, smolt releases, and adult outplants to reestablish salmon and steelhead runs into vacant habitat throughout the Salmon Subbasin (Nez Perce Tribe).

If funded, the proposed research would investigate the need for, and efficacy of, implementing an artificial propagation safety-net program for South Fork Salmon River steelhead.  One of the goals of such a program would be to increase the range of habitats occupied by steelhead in the South Fork Salmon River, which could serve to reestablish connectivity between spawning aggregates.  Several artificial propagation strategies will be considered including egg outplants, parr releases, smolt releases and adult outplants.  Gamete cryopreservation would likely be pursued as insurance against skewed sex ratios.  The RM&E components identified by this proposal will include assessment of a variety of parameters including interactions between hatchery reared and wild fish, success of hatchery fish in natural environments, and population expansion via adult straying.

Genetic Profiles of Anadromous Fish

The establishment of genetic baselines for salmon and steelhead is a key element for identifying stock or management units within populations and conserving existing genetic resources. Also, baselines allow standard against which shifts or losses of genetic resources through various management practices (e.g. supplementation or hatchery practices) can be monitored.

1. Complete a province-wide chinook salmon genetic assessment that will provide a baseline for monitoring hatchery introgression into wild populations. 

2. Continue and expand genetic profiling to define steelhead sub-populations within the subbasin to determine geographic structure, gene flow, genetic similarity and hatchery introgression into wild populations. 

The RM&E elements identified by this proposal will address gaps in genetic data, and identify data needs for the determination of fine-scale population structure within South Fork Salmon River spawning aggregates.

Summer Steelhead

1. Gather improved wild, natural, and hatchery A-run and B-run steelhead population status information including tributary specific life history characteristics, juvenile and adult migration patterns, juvenile rearing areas, adult holding areas, spawning areas, survival factors, smolt-to-adult survival, adult spawner abundance, distribution, timing and parentage, spawning success, and spawner to spawner ratios. Improvements should include maximizing the use of spatial technology (GIS) in data collection. Mechanism is through continued and expanded Idaho Supplementation Studies, Idaho Natural Production Monitoring Program, and selected Tribal efforts in the South Fork Salmon River. 

2. Collect population status information for wild steelhead including adult spawner abundance, spawner to spawner ratios, spawning locations, spawning timing, juvenile abundance, and SARs in the South Fork Salmon River (Nez Perce Tribe). 

3. Need to calculate returns per spawner from index surveys to determine if this relationship is improving as smolt passage facilities are modified at Columbia River dams. 

6. Investigate life history diversity and genetics of steelhead and relationship(s) to redband trout. 

7. Evaluate the extent and impacts of hatchery straying into the subbasin to control potentially adverse genetic effects on the natural population. 

8. Determine the extent of interaction between redband trout and steelhead, including overlap in distribution. 

9. Investigate the distribution and abundance of redds, diversity of life history traits, and genetic composition of wild steelhead in the Middle Fork Salmon (Nez Perce Tribe). 

10. Continue gene conservation efforts (cryopreservation) for steelhead to preserve genetic diversity within the geographic population structure (Nez Perce Tribe). 

11. Develop conservation hatcheries with native steelhead broodstock (Nez Perce Tribe).

If funded, the proposed research will identify gaps in genetic and life history data for South Fork Salmon River steelhead.  These data gaps will be addressed by the RM&E components recommended in the B-RA.  Given that artificial propagation safety-net programs are intended to maintain genetic and life history characteristics of the targeted spawning aggregates, local broodstock will be used, and novel techniques (e.g., gamete cryopreservation) will be investigated.

Relationship to Goals and Objectives Identified in the 2000 Fish and Wildlife Program

The following objectives are from the Northwest Power Planning Council 2000 Fish and Wildlife Program (NWPPC 2000).  The objectives are listed verbatim, and the objectives are numbered as they appear in the document.  The relationship of this proposal follows each listed objective.

5. Allow for biological diversity to increase among and within populations and species to increase ecological resilience to environmental variability. 

· Manage human activities to minimize artificial selection or limitation of life history traits. 

Obviously, the expansion of biological diversity requires that genetic and life history variation of extant populations is maintained.  This proposal seeks funding to develop an artificial propagation safety-net program aimed at maintaining extant life history and genetic diversity.  

6. Increase genetic connections and gene flow within the ecological system to facilitate development, expansion and protection of population structures. 

· Increase the abundance and range of existing habitats and populations. 

We envision artificial propagation safety-net programs as a means to increase the abundance of South Fork Salmon River steelhead.  As population size increases, we expect the safety-net program to act as a core population allowing the population as a whole to expand into existing unused habitat.  We hope that expansion into unused habitat will increase the resiliency of the population to localized catastrophic events (such as scouring floods).

8. Enhance the natural expression of biological diversity in salmon and steelhead populations to accommodate mortality and environmental variability in the ocean.

The expected increase in steelhead smolt abundance resulting from artificial propagation is expected to buffer random mortality, such as variation in ocean conditions.  If increased smolt production translates into increased adult escapement, competition for spawning sites could promote the use of currently underutilized habitat.  Given the remarkable phenotypic plasticity of steelhead, use of peripheral habitat could result in the expression of a greater range of biological diversity (e.g., increased temporal variation in spawn and emergence timing).  

9. Accept significant variation in the productivity, capacity and life-history diversity for any particular population over any particular time period, as part of the normal environmental condition. A measure of whether key ecological functions have increased sufficiently will be whether the system can accept normal environmental variation without collapse of the fish and wildlife population and community structure. 

We envision an artificial propagation safety-net program as one component of a restoration and recovery strategy for South Fork Salmon River steelhead.  In concert with improvements in habitat and passage such a program may increase the resiliency of South Fork Salmon River steelhead to stochastic and deterministic factors currently limiting the natural productivity of the stock.  The associated monitoring and evaluation component of this proposal will measure the resiliency of the population over the range of environmental variation, with the goal of ensuring persistence within normal environmental stochasticity.

Relationship to Goals and Objectives Listed in the NMFS (2000) Biological Opinion
This proposal directly follows from hatchery RPA 175, 177, and 178 from section 9.6.4.3 of the NMFS (2000) Biological Opinion.  These RPA’s are listed below, and the relationship of this proposal to the RPA follows.

Action 175: 
BPA shall, in coordination with NMFS, USFWS, and the relevant state and tribal comanagers, fund the four-step planning process described above as quickly as possible and, if so determined by that process, implement safety-net projects as quickly as possible at least for the following salmon and steelhead populations:1) A-run steelhead populations in the Lemhi River, main Salmon River tributaries, East Fork Salmon River, and Lower Salmon River; 2) B-run steelhead populations in the Upper Lochsa River and South Fork Salmon River; and 3) spring/summer chinook populations in the Lemhi, East Fork, and Yankee Fork Salmon rivers, and Valley Creek.

This proposal seeks funding to complete the four-step planning process to implement an artificial propagation safety-net program (if deemed necessary) for South Fork Salmon River B-run steelhead.

Action 177:
In 2002, BPA shall begin to implement and sustain NMFS-approved, safety-net projects.

The four-step process proposed in this document will be completed in 2002, providing the basis for implementation of an artificial propagation safety-net program, should it be deemed necessary for South Fork Salmon River steelhead.

Action 178:
BPA shall commit to a process whereby funds can be made quickly available for funding the planning and implementation of additional safety-net projects for high-risk salmon and steelhead populations NMFS identified during the term of this biological opinion.

One of the products of the proposed research will be a standardized methodology for the completion of the NMFS four-step process.  Such a standardized methodology will be a useful application for identifying additional populations for which artificial propagation safety-net programs may be appropriate.

d. Relationships to other projects 
 The proposed research will rely upon, and complement several ongoing projects within the Snake River basin.  Projects with specific linkages to the proposed research are listed below, followed by a description of the linkage.

South Fork Salmon Restoration Program
Timber harvest and associated road construction led to slope wasting events that resulted in severe sedimentation of steelhead habitat in the South Fork Salmon River.  In response to these effects, the Forest Service greatly reduced timber harvest and road construction activities starting in the 1960’s (Servheen et al. 2001).  Since then, extensive restoration activities have been conducted within the area by the Boise and Payette national forests (Nelson et al. 1999;USFS 1992).  However, several decades will likely be required before the effects of sedimentation are ameliorated within the South Fork Salmon River.  Nonetheless, long-term planning for an artificial propagation safety-net program within the South Fork Salmon River should consider the potential for increased egg to smolt survival as sediments are flushed from spawning beds.  This may affect the intensity of any proposed artificial propagation program, as well as the temporal scale over which artificial propagation will be expected to occur.

South Fork Salmon River Streambed Sediment Monitoring 

The Boise and Payette national forests are monitoring fine streambed sediments to determine the effectiveness of restoration activities within the South Fork Salmon River watershed (Nelson et al. 1999;USFS 1992).  The rate of decrease in sediment load will be useful in determining the period of time that an artificial propagation safety-net program would be anticipated to last.

9705700 Salmon River Production Program 

The Salmon River production program utilizes hatchery brood stock to supplement and reintroduce chinook and steelhead eggs, fry, pre-smolts, smolts and adults in the upper South Fork Salmon River, Lemhi River, East Fork Salmon River, Yankee Fork, and upper Salmon River.  The effects of these releases, including the resulting harvest on adult returns, will be assessed for naturally spawning South Fork Salmon River steelhead.

200001700 Kelt Reconditioning

The kelt reconditioning project is ongoing research aimed at determining the effectiveness of rehabilitating post-spawn steelhead (kelts) as a means to bolster weak, naturally spawning populations.  The use of reconditioned kelts will be considered as a possible management alternative for South Fork Salmon River steelhead.  Therefore, this proposal, if funded, will use the results from the kelt reconditioning project to gauge the potential effectiveness of this procedure as a means to bolster South Fork Salmon River steelhead.  

9703800 Preserve Salmonid Gametes

The goal of this ongoing research is the creation of a cryopreserved gamete repository.  Gamete cryopreservation will be considered as a management alternative, in addition to artificial propagation, for South Fork Salmon River steelhead.  We envision gamete cryopreservation as a means to potentially ameliorate unequal sex ratios, and as insurance should year class failure occur.

9107300 Idaho Natural Production Monitoring and Evaluation

Egg to smolt and smolt to adult survival rate estimates will be critical in determining the need for, and intensity of, any artificial propagation safety-net program.  Given that data on these critical parameters is scarce, estimates of survival rates generated by the Idaho natural production monitoring and evaluation project will be useful for this proposal.  In addition, passage survival estimates will be useful in estimating the production level necessary to achieve the objectives of an artificial propagation program, should one be deemed necessary, for South Fork Salmon River steelhead.

9005500 Steelhead Supplementation Studies in Idaho Rivers

This is an ongoing study with the goals of: 1) assessing the performance of hatchery and wild brood sources to reestablish steelhead in streams where they have been extirpated and 2) Evaluate the ability of returning adults from hatchery smolt and fingerling releases to produce progeny in natural streams. Both of these data types will be invaluable for determining the potential boost to natural production that could be anticipated from an artificial propagation safety-net program for South Fork Salmon River steelhead.  These data will be necessary to estimate the scale and duration of any artificial propagation program developed for South Fork Salmon River steelhead.

e. Project history (for ongoing projects) 

N/A

f. Proposal objectives, tasks and methods
The objectives of this proposal are derived directly from hatchery RPA 175, and include: 1) an extinction risk analysis (ERA); 2) development of management intervention strategies, and selection of a preferred strategy; 3) a benefit-risk analysis (B-RA) of the proposed strategy; and 4) development of a hatchery and genetic management plan (HGMP) to guide implementation of the preferred intervention strategy.  The objectives and associated tasks and methods are discussed below.

1.  Extinction Risk Analysis

We will perform an extinction risk analysis (ERA) designed to determine whether a safety-net artificial propagation program is necessary or prudent for South Fork Salmon River steelhead.  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.

A. Gather existing data. 
Completion of a comprehensive ERA will require access to all available data regarding steelhead population status in the South Fork Salmon River.

1. methods:  All agencies and special interest groups believed to maintain data regarding South Fork Salmon River steelhead 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.

B.  Perform maximum likelihood analysis.

We propose to use a maximum likelihood tool as our primary means to complete the ERA.  Using a time series of adult abundance (e.g., dam counts, redds, weir counts etc.) 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.  

1. 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 (i.e., 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 South Fork Salmon River spawning aggregates are identified, it may be useful to prioritize which aggregate should receive management priority.

C.  Agency review/consultation. 

Since South Fork Salmon River steelhead fall under the management purview of multiple agencies, we intend to seek a review and comments from interested comanagers and agencies.  

1. methods:  At a minimum draft copies of the ERA will be distributed to the Nez Perce Tribe (NPT), Idaho Department of Fish and Game (IDFG), the United States Fish and Wildlife Service (USFWS), and the National Marine Fisheries Service (NMFS; hereafter “action agencies”).  Following a short review period, the primary investigator will convene a meeting with the action agencies. 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 the action agencies; and 3) determine if there are alternate analyses that might be more effective.


D.  Comment inclusion.

We anticipate receiving comments from action agencies.  Since we intend for this process to be a cooperative venture among the action agencies, we intend to incorporate comments and alternate analyses suggested by the action agencies.

1. methods: All comments received from the action agencies will be included and addressed in the final ERA.  In addition, to the extent feasible (i.e., if adequate data are available) any alternate analyses recommended will be performed and included in the final ERA.  

2.  Development of Intervention Strategies/Strategy Proposal

Should the need for management intervention be established by the ERA, the second step in the four step (NMFS 2000) process is the identification of intervention alternatives.  Management alternatives will be prioritized by the following criteria: 1) ability to achieve the necessary result within the required time-frame (e.g., if the ERA suggests that a population is declining, but at a slow rate, habitat improvement may be a sufficient management alternative); 2) non-intrusiveness/low risk; and 3) ability to implement the strategy in a timely manner (e.g., construction of new facilities may not be possible within the time-frame necessary for action).

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 strategies for imperiled stocks.  Therefore, the 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.  As such, management alternatives will be considered in the broader context of ongoing habitat and passage modifications/restoration activities.  

1. methods: Consider the suite of artificial propagation strategies available (e.g., egg boxes, captive brood, supplementation etc.).  

2. methods: 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 (e.g., captive brood programs might be considered higher risk than placement of egg boxes); and 3) the amount of time necessary for implementation.

3. methods: select one or more management alternatives that best satisfy the selection criteria.

B. Agency 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 to the action agencies.  Comments and criticisms will be actively solicited as a means to pursue a cooperative agreement among the action agencies for development of management alternatives.

1. 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.

2. methods: Aggressively seek action agency participation in reviewing and providing comments on the prioritized management alternatives.  At a minimum this step will include a conference call among action agencies.

C. Comment inclusion.

All comments and management alternatives provided by the action agencies will be analyzed and included in the final draft of the intervention strategies and strategy proposal.

1. methods: Include action agency 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.

3.  Benefit-Risk Analysis

The Benefit-Risk Analysis (B-RA) is intended to serve four distinct purposes: 1) description of the goals of the hatchery program; 2) comparison of the range of management actions that could achieve the goals; 3) an assessment of the potential risks and benefits of the management actions that could achieve the goals; and identification of critical uncertainties to be addressed by research elements of the RM&E plan.  Since the goal of the safety-net program 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 increased survival and productivity expected to result from actions intended to decrease passage mortality and/or increase habitat quality.  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 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)  restoration of tributary fisheries for sports and tribal fishing 

      opportunities

(h)  normative river 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 "grey 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 grey 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 South Fork Salmon River steelhead.  In addition comprehensive grey literature and citation searches will be conducted.

1. methods: Send a standardized data request to all action agencies and special interest groups that may maintain relevant data.

2. methods: Use Streamnet library resources to conduct grey literature and peer-reviewed literature searches for documents pertinent to South Fork Salmon River steelhead.

3. methods: Standardize data sets, and summarize peer-reviewed and grey 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.

1. 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 broodstock and naturally spawning component of the population.

2. methods: Analyze existing genetic data to determine the scale of population structure, and determine whether or not multiple isolated steelhead 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.

3. methods: 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.

4. methods: 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).

5. methods: Based on the previous analyses, generate a list of probable benefits that the program may confer to the naturally spawning steelhead stock.

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.

1. 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).

2. methods: 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).

3. methods: Determine research priorities (e.g., spawning success of hatchery-reared adults in the natural environment). 

D. Agency review/consultation.

Given the complex and often qualitative nature of B-RA’es, the action agencies will be aggressively solicited for commentary and critique of the B-RA.  Specifically, the action agencies 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.

1. methods: The draft B-RA will be distributed to the action agencies for a timely review.

2. methods: A meeting/meetings of the action agencies will be convened, at which the results of the B-RA will be presented and discussed in detail.

E. Comment inclusion.

We suspect that action agency review will reveal weaknesses of the draft B-RA, and that action agencies will 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 action agencies, and it is our hope that this process will achieve the necessary cooperation.

1.  methods: Perform alternate analyses.

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

4. 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 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.  

A.  HGMP template completion.

1. 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 action agencies.

1. methods: Distribute the draft HGMP to the action agencies.

2. methods: Aggressively seek action agency 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 action agencies will be addressed and included in the final draft of the HGMP.

1. methods: Include action agency 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.
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Section 10 of 10. Key personnel

All personnel contributing to the proposed research are employees of The Columbia River Inter-Tribal Fish Commission.  The primary investigator is Chris Beasley, other contributing staff will include André Talbot, Doug Hatch, John Whiteaker, and 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.

André Talbot
Senior Fisheries Scientist
3
Genetic and ecological data analysis.

Doug Hatch
Fisheries Scientist
3
Natural production and monitoring and evaluation expertise.

John Whiteaker
Fisheries Biologist
3
Data gathering and management.

Rishi Sharma
Biometrician
10
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)


André Talbot, Columbia River Inter-Tribal Fish Commission
Education:

Ph.D. (Biology). Dalhousie University, Halifax, NS, Canada. 1994.

M.Sc. (Biology). McGill University, Montreal, Qc, Canada. 1983.

B.Sc. Honours (Biology). University of Ottawa, Ottawa, Ont, Canada. 1980.

Relevant Experience
Position

Dates

Institution and description

Ecologist/geneticist and Senior Scientist

1997-present

Columbia River Inter-Tribal Fish Commission

Fisheries Scientist and Regional Unit Manager

1994-1997

Caribbean Fisheries Resource Assessment and Management Program/Canadian International Development Agency

Relevant Projects

Project description

Institution or Client

Resource Assessment & Conservation Biology

Development of a conceptual framework for ecological genetics of Pacific salmon conservation

CRITFC

ESA Project Leader

CRITFC

Co-ordinator for Collaborative Center for Applied Fish Science

CRITFC

Relevant Publications and Reports

PHILLIPS, J.L., J. ORY and A.J. TALBOT. 2000. Anadromous Salmonid Recovery in the Umatilla River Basin, Oregon: A Case Study. p.1287-1308 in "Watershed management for endangered species" . Journal of American Water Resources Association Vol 36(6): 1287-1308.

BRANNON, E., D. CAMPTON, M. POWELL, A.J. TALBOT, and T. QUINN.  2000.  Population structure of Columbia River chinook salmon and steelhead trout and application to existing populations. BPA Contract No.  98BI08319.

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., A. TALBOT, D.R. HATCH, and M. WISHNIE.  1999.  Nez Perce tribal hatchery benefit risk analysis.  Prepared for the Nez Perce Tribe.

TALBOT, A. and R. A. MYERS. 200X. Density-dependent habitat use and population expansion in juvenile Atlantic salmon. Can. J. Fish. Aquat. Sci. In press.

DOUGLAS R. HATCH

Address
Columbia River Inter-Tribal Fish Commission

729 NE Oregon St., Suite 200

Portland, OR 97232
Professional Preparation

1991
M.S., Fishery Resources, University of Idaho

1986
B.S., Fishery Resources, University of Idaho

Appointments
1991-present

Fisheries Scientist, Columbia River Inter-Tribal Fish Commission, 

Portland, Oregon

1990-1991

Fisheries Biologist, Columbia River Inter-Tribal Fish Commission, 

Portland, Oregon

Publications

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.

Hatch, D.R., Jeffrey K. Fryer, Matthew Schwartzberg, and D.R. Pederson.  1998.  A computerized editing system for video monitoring of fish passage.  North American Journal of Fisheries Management 18:694-699.

Hatch, D.R., M. Schwartzberg, and P.R. Mundy.  1994.  Estimation Pacific salmon escapement with a time-lapse video recording technique.  North American Journal of Fisheries Management 14:626-635.

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)


· Oregon Department of Fish and Wildlife
(current)




· Washington Department of Fish and Wildlife

· Idaho Department of Fish and Game

· Pacific Salmon Commission (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 
JOHN M.WHITEAKERtc  \l 1 "JOHN M.WHITEAKER"PRIVATE 

Columbia River Inter-Tribal Fish Commission

729 NE Oregon St., Suite 200

Portland, OR 97232
PRIVATE 
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Educationtc  \l 4 "Education"

Bachelor of Science, Zoology

Oregon State University, Corvallis, Oregon


Degree received June 1995
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Research Experiencetc  \l 4 "Research Experience"
Fisheries Biologist, Columbia River Inter-tribal Fish Commission, Portland, Oregon.  April 1999-present.

Assist researchers on several projects related to anadromous fish production and passage within the Columbia River Basin.  Specific studies include: monitoring adult salmon passage over Bonneville dam, tagging fall chinook salmon smolt in the Hanford reach, radio tracking adult Pacific lamprey, collecting tissue samples from salmon, steelhead and Pacific lamprey for genetic analysis, conduct data and literature reviews related to the origin (scientific foundation) and the implementation of the ESU (Evolutionarily Significant Units) and related policies.  Specific duties include: fish capture and assessment, coded wire tagging, collecting and cataloging specimens/tissue samples for genetics, radio tracking by boat and plane, aging scales and digital scale analysis, conduct literature reviews, collect and compile data from several state and federal agencies, the use of computers and related software for word processing and for data entry, management and analysis, the use of pertinent sampling and testing equipment in the field and in the lab, and assist in writing reports and technical reviews.

Fish and Wildlife Biologist, Biological Resource Division (USGS), Reno Field Station, Nevada.  June 1995-Oct. 1998.  Assist in determining the status of the endangered Lost River and Shortnose suckers within the Klamath basin of Southern Oregon and Northern California using an ecosystem approach.  Population dynamics, food habits, general distribution, reproduction, age structure, life history and water quality were considered.  Specific duties include: fish capture and assessment, PIT tagging, dissection for removal of physiological and genetic samples, radio telemetry, fish kill investigation, stream surveys, spawning substrate analysis, aging using opercles and otoliths, computer software for data entry and analysis, and the use of pertinent sampling and testing equipment in the field and in the lab.  Other duties, as crew leader, were to assist in the planning, implementation and management of research projects within the Klamath Duty Station.  Coordinate efforts with federal and state agencies, private consultants, and the Klamath Tribes.  I have also assisted in writing reports and technical protocols.

Project Specific Experience

Data collection:
Collecting data from a variety of sources, including new and historical data, along with coordinating data transfers from state, federal and tribal sources,

Data management:
Combine data from a variety of sources into a single database for analysis.

Literature reviews:
Collect pertinent scientific information from historical records, agency reports, and the scientific literature. 
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