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a. Abstract 
This project is a collaborative effort, led by the Columbia Basin Fish and Wildlife Authority (CBFWA). It is co-sponsored by the National Marine Fisheries Service (NMFS), the U.S. Fish and Wildlife Service (USFWS), four state fish agencies (WDFW, ODFW, IDFG, MFWP), the Fish Passage Center (FPC), and the Columbia River Inter-Tribal Fish Commission (CRITFC). It also involves several other Columbia Basin entities.

The project focuses on the issue of systemwide monitoring and evaluation of fish status, addressing requirements of NMFS and USFWS Biological Opinions and Recovery Plans as well as the NWPPC Fish and Wildlife Program. It proposes an integrated effort by fisheries scientists and biometricians to:

1) Document, integrate and make available existing monitoring data that bear on the problem of evaluating the status of salmon, steelhead, bull trout and other species of regional importance across the U.S. portion of the Columbia Basin (i.e., systemwide);

2) Work collaboratively to critically assess the strengths and weaknesses of existing monitoring and evaluation methods for answering key questions regarding both stock status and responses to management actions; and

3) Work collaboratively to design improved monitoring and evaluation methods that will fill information gaps and provide better answers to these questions in the future.

We propose to pursue these three goals concurrently through a series of collaborative workshops, interspersed with specific work tasks assigned to small work groups. These activities will occur at the three tiers discussed in “Guidelines for Conducting Population and Environmental Status Monitoring (Jordan et al. 2002)”. The co-sponsors recognize that a number of existing processes are working towards similar goals. By including senior staff involved in these other processes, we will ensure that this work will be complementary and supportive, not duplicative.

b. Technical and/or scientific background
A systemwide status monitoring program is inherently a regional responsibility. Under the Fish and Wildlife Program, current Biological Opinions, resource management plans and sub-basin planning exercises there is a hierarchy of monitoring requirements for salmon, steelhead, bull trout and resident fish populations. This includes monitoring to support:

1. implementation of the FCRPS Biological Opinion;

2. recovery Planning for ESA listed populations, through the work of Technical Recovery Teams for listed salmon species (NMFS 2000) and bull trout (Lohr et al. 2001, ESSA 2002a);

3. CBFWA agencies’ management decisions on sub-basin and systemwide scales, and

4. overall, broad-scale assessments
 of the cumulative effects of all management actions on populations of concern.

Given the multiple agencies involved in collecting, storing and analyzing data, and the multiple objectives and scales these data are meant to serve, it is clear that monitoring programs need to be developed and implemented collaboratively, in stepped construction of programs over time. It is important to build on the data that we already have, and ensure that limited resources for new monitoring are focused on critical gaps in these data.

The region is currently examining how status data are collected, stored and analyzed. On the collection side, there is growing support for the EMAP approach to probability-based site selection, permitting reliable inferences on the status and trends of indicators at sub-basin and provincial scales (Jordan et al. 2002; Moore 2002; ISRP 2002a; ISRP 2002-5; ISRP 2001-12A; Firman and Jacobs 1999). With respect to data storage and access, there is a strategic planning process underway for the NWPPC to assess the region’s information needs for fish and wildlife information, building on the ISRP (2000-3) recommendation for a distributed data base management system. With respect to data analysis, there are hundreds of different applications of stock data, depending on the questions and scale of interest.

The evolution of methods of collecting data is welcomed, but will always be a function of available funds. To maximize efficiency, the design of any monitoring study should be carefully related to the questions (and decisions) which the information is meant to serve. The U.S. Environmental Protection Agency has an excellent “Data Quality Objectives” process that has been applied to the design of hundreds of monitoring programs (Table b1). To remain cost-effective, the evolution of monitoring programs should also be guided by pilot studies that demonstrate the value and application of improved monitoring designs before these are implemented on a broad scale. Some existing monitoring programs may need to be continued alongside new programs for a period to establish correlations between old and new indicators. Other programs may need to be maintained indefinitely to preserve the integrity of important long time data series.

Table b1:
EPA Data Quality Objectives process for designing monitoring and evaluation studies. (Source: US EPA 2000; Guidance for the Data Quality Objectives Process; http://www.epa.gov/quality1/qs-docs/g4-final.pdf)

	· State the problem

· Identify the decision

· Identify inputs to the decision

· Define the study boundaries

· Develop an “if-then” decision rule

· Specify limits on decision errors (both directions)

· Optimize the design for obtaining data


Challenges in Developing a Status Monitoring and Evaluation Program

It is not easy to apply the logical procedures in Table b1 on the systemwide scale of the Columbia River Basin. Jordan et al.(2002) concisely summarized some of the existing policy, technical and field challenges to the development of an effective status monitoring program (Table b2). However, by involving state, tribal and federal managers of monitoring and evaluation programs in a series of targeted and collaborative activities, this proposal aims to reduce most of the technical challenges in Table b2, and some of the policy challenges as well.

Table b2:
Policy, technical and field challenges to development of an effective status monitoring program. Challenges addressed by this proposal are shown in italics. (Source: Jordan et al. 2002.)

	Policy Challenges
	Technical and On-the Ground Challenges

	· Unspecified level of acceptable uncertainty for decision making

· Cooperation of necessary private, local, state, tribal, and federal jurisdictions is difficult to achieve

· Entities have different scopes of responsibility and authority
· Entities often have no mandate for supporting regional programs

· Different entities and programs operate at different spatial and temporal scales

· Perceived high cost

· Insufficient technical feedback to policy makers
	· Existing monitoring efforts are not catalogued

· No concise, clearly described basin-wide monitoring program presently exists

· Specific monitoring responsibilities need to be assigned to, and accepted by, multiple entities

· Data management technology is evolving rapidly and the various entities are at different stages of ability with different levels of available resources.

· Coordinating field crews from multiple agencies is operationally difficult

· No common protocols / manuals for collecting field data

· Field crews often do not have time for data entry and QA/QC activities


The preceding background makes it clear that any work on monitoring and evaluation must do six things:

· Focus on key questions that directly pertain to future decisions;

· Critically assess what existing data are most valuable for answering these questions, and what data are not;

· Make the useful data (and associate metadata) widely accessible through the Internet, to support different types of data analyses;

· Determine what gaps or weaknesses in existing data make it difficult to accurately answer key questions;

· Develop monitoring improvements to fill these gaps in the most cost-effective way; and

· Ensure coordination among agencies and with ongoing efforts at data inventory and information system design.

We begin by identifying the questions. Key questions needing answers on stock status are:

a. What are the trends in stock abundance, condition and survival, both over the whole life cycle, and at different life history stages?

b. What is the spatial distribution of stocks in the Columbia River Basin and how is this distribution changing over time?

c. How do stocks respond to short-term events and fluctuations in climatic conditions?

d. How do stocks respond to specific management actions?

e. What improvements in monitoring and evaluation are needed to give more reliable answers to questions a, b, c and d?

Answering these questions requires integration of different types of data on multiple spatial scales, for a number of anadromous and resident species, from multiple agencies, using a variety of evaluation approaches and analytical methods.

The 3-Tier Structure for Monitoring

To provide a context for the proposed objectives and tasks that follow, we build below on the three tier structure for monitoring discussed by Jordan et al.(2002):

1. Tier 1 monitoring and analysis provides a broad-scale assessment of ecosystem status. Monitoring and analysis at the Tier 1 (ecosystem status) level should addresses the following questions:

1.1 What is the distribution of adult salmonid fishes?

1.2 What is the ecosystem status for Columbia River Basin (CRB) fish populations?

Once collected and organized, the component data layers would be used to: develop subbasin scale association models between fish presence and environmental covariates; form the basis for a probabilistic status sampling program for Tier 2; and identify subbasins or watersheds that may serve as references or controls for Tier 3.
2.
Tier 2 monitoring is statistically based sampling on an annual basis to determine, given trade-offs between cost, precision and accuracy, the status of fish populations and their habitat. Monitoring and analysis at the Tier 2 level should address the following questions:

2.1 What is the size of CRB fish populations?

2.2 Are the spatial distributions of core area populations expanding or contracting?

2.3 What is the annualized growth rate of CRB fish populations?

2.4 What is the freshwater productivity (e.g., smolt or sub-adult/female) of CRB fish populations?

2.5 What is the age-structure of CRB fish populations?

2.6 What is the fraction of potential natural spawners that are of hatchery origin?

2.7 How frequently do resident fish spawn?

2.8 What life history types make up different populations (e.g., for bull trout: adfluvial, fluvial or resident)?

2.9 What is the biological condition of CRB fish spawning and rearing habitat?
 
2.10 What is the chemical water quality in CRB fish spawning and rearing habitat?

2.11 What is the physical habitat condition of CRB fish spawning and rearing habitat?

The data and analysis at this tier will be used to assess fish abundance and trend by population; determine stage specific survival rates; assess the status of watershed health; and associate watershed condition with population status and processes. Tier 1 data layers are intended to be coarse-scale assessments that do not capture interannual variation and spatial variation in covariate magnitude, while Tier 2 data layers should ideally be equally representative over time and space, capturing annual variation in abundance at the population to subbasin scale.

3. Tier 3 monitoring assesses, in the form of explicitly posed experiments, the effectiveness of specific recovery actions. This type of monitoring is implemented at the spatio-temporal scale of the recovery actions, comparing the impact of the action as measured by fish based response variables to reference or control conditions. Effectiveness is defined as an increase in life-stage or life-cycle survival, or fish condition. Jordan et al. (2002) did not specify questions for Tier 3 monitoring, but we would phrase them as follows:

3.1 How are various classes of management actions affecting habitat conditions for fish and wildlife populations?

3.2 How are various classes of particular management actions affecting fish survival, abundance, distribution or condition?

3.3 What are the mechanistic connections between recovery actions and fish population responses?

Jordan et al. (2002) outlined the kinds of data required to answer Tier 1 and 2 questions, which are summarized in Table b3. We have added some examples for Tier 3 effectiveness monitoring. Tier 3 potentially includes monitoring the effectiveness of a wide range of management actions (hydrosystem, habitat, hatchery, harvest) at a wide range of spatial and temporal scales (Table b3). In this proposal we focus on hydrosystem, habitat and harvest issues, as there are already many other efforts to evaluate hatcheries (e.g. Genetic Management Plans (NMFS 2000; ISRP 2001-5; ISAB 2001-3).

Table b3:
Information required to address ecosystem, habitat and stock status questions at different spatial scales. Tier 1 and 2 information from Jordan et al. (2002). Tier 3 information added for this proposal.
	Tier / Question
	Measured Variates
	Spatial Scale
	Accuracy and Precision
	Temporal Scale

	1. Ecosystem Status

	1.1
What is the distribution of adult salmonid fishes?
	presence/absence of adult salmonid fishes
	Columbia River system, ESU
	census
	sampling on 3-5 year cycle

	1.2
What is the ecosystem status for Columbia River Basin (CRB) fish populations?
	Geology/Soils; Land classification; Stream network; DEM; Road; Land ownership
	Columbia River system, ESU
	census
	sampling on 5+ year cycle

	2 Population and Habitat Status Monitoring

	2.1
What is the size of CRB fish populations?
	numbers of adults, spawners or redds
	population, sub basin, ESU
	unbiased estimate with known sampling and measurement error
	annual samples

	2.2
What is the annualized growth rate of CRB fish populations?
	numbers of adults, spawners or redds
	population, sub basin, ESU
	"
	trend in annual samples over at least 10 year period

	2.3
What is the freshwater productivity (e.g., smolt/female) of CRB fish populations?
	index of juvenile population
	population, subbasin, ESU
	"
	annual samples

	2.4
What is the age-structure of CRB fish populations?
	age of returning adults
	population, subbasin, ESU
	"
	annual samples

	2.5
What is the fraction of potential natural spawners that are of hatchery origin?
	fraction of escapement that is of hatchery origin
	population, subbasin, ESU
	"
	annual samples

	2.6
What is the biological condition of CRB fish spawning and rearing habitat?
	macroinvertebrate, amphibian and fish assemblages
	subbasin, watershed
	
"
	annual samples

	2.7
What is the chemical water quality in CRB fish spawning and rearing habitat?
	DO; pH; Conductivity; Nutrients; Solids; Pesticide and heavy metal contamination; Temperature
	subbasin, watershed
	
"
	annual samples

	2.8
What is the physical habitat condition of CRB fish spawning and rearing habitat?
	Channel Form; Valley Form; Valley Width Index; Geomorphic channel units; Channel Substrate; Canopy cover; Large woody debris; Riparian vegetation; Land use; Number of diversions or dams; Assessment of erosion processes; Channel modification; Instream flow
	sub basin, watershed
	
"
	annual samples

	3. Monitor Effectiveness of Specific Recovery Actions

	3.1
Are classes of management actions improving habitat conditions for fish and wildlife populations?
	Habitat variables potentially affected, measured across spatial / temporal contrasts in actions
	Reach, Tributary, Sub-basin, Province, CRB
	unbiased estimates with known sampling and measurement error
	annual

	3.2
Are classes of management actions improving fish survival, abundance or condition?
	Suvival or condition of life stages potentially affected, measured across spatial / temporal contrasts in actions
	Population, subbasin, ESU
	
	annual

	3.3
What are the mechanistic connections between recovery actions and fish population responses?
	Measured stressors, habitat variables, fish condition and survival responses, across spatial and temporal contrasts in actions
	Reach, Tributary, Population, Subbasin, ESU
	
	annual


Challenges in Performing Tier 3 Effectiveness Evaluations

The critical component of Tier 3 effectiveness evaluations is a strong contrast in management actions, either across space, through time, or (ideally) both. This contrast is preferably created deliberately through well-designed experiments (Osenberg et al. 1994; Green 1993; Underwood 1994; Walters et al. 1988, 1989), or sought opportunistically by finding existing contrasts in management across the landscape (Pess et al. 2002; Sharma and Hilborn 2001; Thompson and Lee 2000; Bradford and Irvine 2000).

While Table b3 lists both habitat and fish response variables under Tier 3, we concur with the view of the ISRP (2002-5, pp. 2):

“In the end, no amount of cause-and-effect studies relating habitat actions to habitat responses will substitute for cause-and-effect studies relating actions to fish responses or cause-and-effect studies relating fish responses to habitat responses.”

In the same review, the ISRP commented:

“The ISRP is concerned that the premise of the document [Guidelines prepared by Paulsen et al. (2002)] is that an adequate design may be arrived at by some unspecified, bottom-up process during the course of reviewing and funding many independent projects, whereas we believe that the design requirements, especially with respect to documenting effects on salmon survival, are not likely to be met without strong top-down articulation of design and strong top-down coordination of its implementation.” (ISRP 2002-5, pp. 1-2)

The ISRP’s comments are consistent with recommendations of a recent Validation Monitoring Panel, who noted:

“A monitoring design that examines a series of related questions at nested hierarchical spatial scales can provide information on the response of salmon populations to a suite of management actions, as well as generate information on population response to conservation plans.” (Botkin et al. 2000, pp. ii)

The ISRP’s comments do however provoke several questions regarding both the development of top-down designs, and ‘bottom-up’ uses of existing information:

Development of Top-Down Designs. Who will formulate top-down designs for Tier 3 effectiveness evaluations, and when? At what scales should these designs be formulated? How long will it take to implement such designs, and gather relevant habitat and fish response data in a coordinated fashion for both anadromous and resident fish species?

Bottom-Up Uses of Existing Information. If  the ‘ideal’ information is not available in time for evaluations of management actions, what other interim effectiveness evaluations could be provided based on existing information? How could such information (not from a probability-based sample) be generalized?

The development of top-down designs requires an integrated effort at a systemwide scale, involving federal, state and tribal agencies, working together with the “EMAP” team at the EPA lab in Corvallis, Oregon and others. Without this level of coordination, these programs are unlikely to happen on the scale envisioned. This proposal endorses such top-down design efforts, and requests resources for the intensive effort required to develop such a design as part of systemwide planning efforts.

At the same time, this proposal utilizes “bottom-up” efforts to build on the existing and extensive information base that has been developed and that is being added to all the time. Ongoing monitoring efforts exist for many legitimate reasons independent of systemwide questions and should be expected to continue. Clearly, the Basin needs to catalogue, critically assess, and make the maximum best use of existing information. This will require assessments of how representative these data are of the level of interest (e.g., populations, ESUs, DPSs, watersheds, sub-basins and provinces), and the accuracy and precision of measurements. Ultimately, evaluations of both fish status and the effectiveness of management actions will need to rely on a mix of studies, with gradual improvements over time (Table b4).

It is appropriate to develop an overall “top-down” design for Tier 3 studies through the Mainstem and Systemwide Plan, with further elaborations of this design (and specific projects) developed through Sub-Basin Plans that build on the top-down foundation. Taking a broad perspective maximizes the potential for efficient designs that take advantage of multiple locations for restoration actions, reference sites that serve multiple treatment sites, and the development of analytical procedures for scaling up results to the level of the ESU. If Tier 3 design efforts are left entirely to the sub-basin planning process, then some of the same problems noted above by the ISRP will be created (i.e., implementation of Monitoring and Evaluation at a lower spatial scale without a higher level design for the target population of interest). Besides, several provincial reviews have already occurred without development of such a design.

While larger sample sizes of tributaries and multi-watershed designs can shorten the time period required to detect effects to a given level of confidence (e.g. Walters et al. 1988, 1989), there is no way to speed up the rate at which habitats and fish populations respond to human actions. If new sites are selected through an EMAP-like design for habitat restoration actions, it will take quite some time before such projects are implemented and provide useful information for effectiveness evaluations. 
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Types of Studies Potential Uses in Present Future Uses

1, Intensively

studied systems;

long time series

•Good for understanding natural variation,

sampling error, trends, population processes

•Assess how representative of target

population using probability-based surveys.

•Document coverage in time, space 

•Assess contrasts in habitats, stressors 

•Assess status / trends but evaluate biases

•Document gaps and weaknesses 

•Little past data (just Oregon EMAP) so can’t

assess trends

•Stratify target population; choose

representative systems; get status estimate

•Assess changes in

spatial distribution,

regional status

•Adjust for biases or

implement

probability-based

surveys

•Trends in survival,

abundance

•Supplement with

other systems

3.Regionally

representative,

probability-based

surveys

2. Existing regional

surveys with

synoptic presence /

absence data

Table b.4. Complimentary uses for different types of studies in both the present and future. Intensively

studied systems with long time series are very valuable for many purposes, and should be continued.

Existing synoptic regional surveys may be worth maintaining with adjustments for sample bias, or

should be replaced by regional, probability-based surveys.


Integrating across Space and Life History Stages

Stock status information must be integrated across many nested spatial scales to address policy questions of interest (e.g., progress towards recovery targets; the overall, cumulative benefits of management actions). Figure b1 illustrates some of the considerations involved for monitoring and evaluating the status of bull trout populations. To facilitate the movement towards probability-based regional surveys, existing survey data must be carefully documented and reviewed.

Survival rates for different life history stages also need to be integrated over the entire life cycle of particular stocks and groups of stocks (Figure b2). Otherwise, one cannot assess the overall benefits of multiple management actions (e.g., changes in recruits per spawner, intrinsic population growth rate)). An integrated life cycle approach is also critical for inferring the relative contribution of different actions (harvest, habitat, hydrosystem, hatchery) or natural factors (climate, ocean conditions) to observed changes in population trends. Even with an integrated life cycle approach, such inferences can be very difficult in the absence of strong adaptive management actions and control populations to create clear contrasts (Marmorek and Peters 2001; Paulsen and Hinrichsen 2002). However, improved methods of monitoring (such as PIT-tag data) now allow groups of fish to be categorized according to their stream or sub-basin of origin, and their downstream passage routes, permitting better inferences of limiting factors than were previously possible.
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Figure b1:
Hierarchy of population units. For estimates of trends in spatial distribution and overall population abundance within a core area, it is important to know the relative representativeness of each index stream. Future probability-based sampling would provide this, but it is important to retain historical data to assess long term trends. Where current data do not constitute a complete census of a population (most situations), this requires using other information (e.g., Tier 1 ecosystem status information, special studies) to assess the representativeness of existing data. [Source of figure: USFWS Bull Trout Workshop (ESSA Technologies Ltd. 2002a).]

[image: image3.emf]Lower Granite Dam

Lower Monumental Dam

Ice Harbor Dam

McNary Dam

John Day Dam

The Dalles Dam

Bonneville Dam

Little Goose Dam

Freshwater

Ocean

Direct

survival

through

dams

Direct

survival

of

transported

fish

SAR

T:C

R/S

Smolts-per-

spawner

Eggs

Estuary

Harvest  Management

l

Pr (Recovery)

Pr (Extinction)

D

Spawning

/ Rearing

Habitat

Actions

Estuary

Habitat

Actions

Hydro-

system

Actions


Figure b2:
Example of integration of stock status and management information over entire life cycle. Diagram shows potential influence of habitat, hydrosystem and harvest management actions on indicators of Snake River salmon and steelhead. Some of this information would also be required for native resident species, together with other information on life history types. Indicators required to assess stock status and evaluate effectiveness of actions:

· Smolts / spawner can provide an estimate of freshwater and rearing spawning survival, when considered in the context of population density dependence.

· SAR: The survival rate of of smolts to returning adults  is measured at Lower Granite Dam and therefore covers both downstream passage and estuary/ocean survival. The ratio of SARs for transported and in-river fish is known as the T:C (transport:control) ratio.

· R/S: Overall survival throughout the life cycle is estimated by recruits per spawner, measured by back-calculating the number of recruits (progeny) from the number of spawners (parents) based on redd counts, age structure and harvest.

· , Pr(Survival), Pr(Extinction): These are secondary performance measures derived from measurements and models to assess the implications of population trends.

· Direct survival through the hydrosystem is based on PIT tag mark-recapture experiments for fish migrating in-river as well as those transported in barges.

· D, the relative survival of transported fish and in-river fish post-Bonneville, is inferred from T:C ratios and in-river survival estimates. Values of D (along with delayed mortality of inriver migrants) have important implications for the assessing the relative merits of different hydrosystem actions (NMFS 2000; Peters and Marmorek 2001).

(Source: Expanded from Budy et al. 2002).

The Technical Recovery Teams (TRTs) set up by NMFS are working towards recovery plans that span the life cycle of stocks at risk, and consider all of the components shown in Figure b2. Indeed, the TRTs are specifically tasked with providing inputs into all of the Subbasin Plans that affect particular stocks, so that these plans take account effects that occur in different life history stages and subbasins (Figure b3). An analogous approach is being considered by the USFWS in their recovery planning for bull trout, though without the estuary component. Developing monitoring and evaluation at this scale requires a Systemwide approach; M&E programs for each Subbasin are necessary, but not sufficient.
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Figure b3:
How Technical Recovery Teams (TRT)intend to incorporate a full life cycle approach into Recovery Plans, integrating across different H’s and Subbasins. [Source: Tom Cooney, NMFS (co-chair, Interior Basin TRT), pers. com.]

c. Rationale and significance to Regional Programs
c1
NWPPC Fish and Wildlife Program

The 2000 Fish and Wildlife Program (NWPPC 2000, pp. 33) has specific comments on Monitoring and Evaluation that directly support the thrust of this proposal to integrate monitoring data and evaluations systemwide:

“Program implementation must also include as a systemwide project a program to evaluate wither the individual actions in the various sub-basins are achieving the objectives of the program stated at the basin and province levels.”

This level of evaluation implies a higher scale of examination, above the level of individual sub-basins, as illustrated in Figure b3 above. Under the heading of Data Management, the 2000 Fish and Wildlife Program (pp. 33) indicates that:

“The Council will initiate a process for identifying data needs in the basin, surveying available data, and filling any data gaps”, and “for establishing an Internet-based system for the efficient dissemination of data for the Columbia Basin.”

This proposal supports these initiatives, which are already underway. It provides skilled personnel from state and tribal agencies to document existing data (and metadata), critically assess weaknesses in these data, organize these data in modules consistent with the concept of Internet-accessible data, and work in a collaborative way to identify critical gaps and approaches to filling them. As noted by Schmidt et al. (2002), the most important step is ensuring that high quality data are collected and available; making poor quality data available over the Internet helps no one.

A major focus of this proposal is to integrate information to assess the linkages between habitat conditions and survival in various life history stages. Both the 1994 Fish and Wildlife Program (sections 7.0, 7.6, 7.7, 7.8), and the 2000 Program emphasize the importance of habitat protection and restoration as an integral part of stock rebuilding strategies:

“This is a habitat-based program, rebuilding healthy, naturally producing fish and wildlife populations by protecting, mitigating, and restoring habitats and the biological systems within them, including anadromous fish migration corridors.” (NWPPC 2000, pp. 13; Principles 1 and 4)

Monitoring to evaluate the effects of habitat actions features prominently in both the 1994 Program (e.g., section 3.2), and in the 2000 Program:

“to assure that the effects of actions taken under this program are measured, that these measurements are analyzed so that we have better knowledge of the effects of the action, and that this improved knowledge is used to choose future actions.” (NWPPC 2000, pp. 32)

c2
NMFS Biological Opinion, USFWS Biological Opinion, the Federal Caucus Basin-wide Recovery Strategy and BPA Guidance

NMFS Biological Opinion and Federal Caucus’ Basinwide Recovery Strategy

Current efforts to recover endangered fish species have been strongly shaped by the Reasonable and Prudent Alternative (RPA) in the recent NMFS Biological Opinion on the Federal Columbia River Power System (FCRPS BIOP), and the Federal Caucus’ Basinwide Recovery Strategy. Both of these documents rely on monitoring and evaluation to assess the effects of various actions intended to improve the survival of endangered stocks of chinook salmon in the Snake River Basin. (NMFS 2000 section 9.6.5; Federal Caucus 2000 (Vol. I) pp. 43).

The FCRPS BIOP explicitly recognized the need for the monitoring and evaluation work outlined in this proposal in several Reasonable and Prudent Actions (RPAs):

· RPA 180: Tier 2 work to “…develop and implement a basinwide hierarchical monitoring program…developed collaboratively with appropriate regional agencies.” (NMFS 2000, pp. 9-165).

· RPA’s 185 to 190: Tier 3 studies of juvenile survival

· RPA’s 191 to 193: Tier 3 studies of adult upstream passage survival

· RPA 195: Tier 3 studies of delayed mortality

· RPA 198: Common data management system (“The Action Agencies, in coordination with NMFS, USFWS and other Federal agencies; NWPPC, States and Tribes, shall develop a common data management system for fish populations, water quality and habitat data.” (NMFS 2000, pp. 9-179)

Another central feature of the FCRPS Biological Opinion is Tier 3 effectiveness evaluations of actions. This proposal will help to design the overall monitoring and evaluation framework within which these effectiveness evaluations can take place. Such “effectiveness monitoring” is to be conducted:

“within an explicit experimental (hypothesis-testing) framework, including both treatment and control sites… Information from other monitoring tiers will also provide important controls against which changes in [effectiveness] studies can be assessed.” (NMFS 2000, pp.9-168 to 9-169)

For mainstem actions, only temporal controls are possible (i.e., before / after contrasts) but spatial controls are possible at finer levels of spatial resolution. Effectiveness evaluations will also include:

“pilot studies to evaluate offsite mitigation benefits, particularly the kinds of life-stage specific survival improvements that can be expected from their implementation.” (NMFS 2000, pp. 9-46; also top of pp. 9-18).

The systemwide M & E approach taken in this project will help to place these pilot projects in a larger context (i.e., expected benefits at ESU or Recovery Unit level).

The Basinwide Recovery Strategy states that:

“Conducting monitoring and evaluation effectively will require that both data collection and the implementation of management actions be highly coordinated. Collecting data to address any of these questions for any listed species will require attention to issues of experimental design, including distribution of monitoring sites, appropriate replication and scale. Management actions must be conducted in the context of an experimental framework that will offer the greatest opportunities for detecting responses in the shortest amount of time. Similarly, it will be imperative that data collection be conducted in a standardized manner and that is reported and managed in a regional database. Failure to maintain a scientifically rigorous, coordinated effort will not only render any monitoring program useless, but will also undercut the importance of the management actions themselves, since they will no longer contribute to our understanding of salmon population responses.” (Federal Caucus 2000, pp. 45)

The BiOP and Basinwide Recovery Strategy thus appear to understand the need for a systemwide monitoring and evaluation framework, although neither document provides many details on how this will occur. This proposal will help to convert these excellent concepts into actions.

NMFS Recovery Planning

Under the Endangered Species Act, NMFS is working towards the development of recovery plans for listed species, using geographically-based Technical Recovery Teams (TRTs), as described above. The first phase of the TRT work involves six tasks (T. Cooney, pers. comm):

Task 1: Identify populations within each ESU.

Task 2: Develop draft viability criteria (abundance, productivity, spatial distribution, diversity) for each ESU population.

Task 3: Provide inputs into efforts to develop a comprehensive monitoring and evaluation plan for the basin.

Task 4: Develop a suite of illustrative scenarios satisfying recovery objectives.

Task 5: Assess relationships between habitat characteristics and the survival, capacity and life history patterns of fish populations.

Task 6: Assess what factors appear to be limiting different populations.
Task 3 of the TRTs is particularly relevant to this proposal. In this task, the TRTs are expected to:

· Identify parameters that should be monitored to determine population status and trends

· Determine populations most suitable for studies of hatchery fish spawning effectiveness in each ESU

· Identify parameters important for recovery planning that should be measured in action-specific monitoring

· Identify opportunities for action-specific monitoring aimed at determining fish population responses

The monitoring design work described in this proposal will provide a mechanism for implementing these recommendations from Task 3 of the TRTs. The work will go further, however, in that it will synthesize the TRT recommendations with the requirements for salmon and steelhead species that are not yet listed, listed resident species (e.g., bull trout), and other resident species of importance.

BPA Guidelines

The BPA Guidelines for Proposals on Status Monitoring recognized the need for the structured, hierarchical work outlined herein:

“While there are several current and planned projects that provide information that are critical to status monitoring, a structured, hierarchical program under which this information is collected needs to be developed. Additional monitoring projects can then be developed as part of this program.” (http://www.cbfwa.org/reviewforms/systemwide/statusmonitorrpa180.pdf)

RPA 180 was also specifically highlighted as needing ‘immediate implementation’ in two other BPA guidance documents:

· BPA's Mainstem and Systemwide Gap Analysis (Fisher 2002; http://www.cbfwa.org/reviewforms/systemwide/GapAnalysis.pdf; pp. 14); and

· BPA’s Future Needs document (http://www.cbfwa.org/reviewforms/systemwide/FutureNeeds.pdf, pp. 8-12).

USFWS Biological Opinion on Bull Trout

Bull trout (Salvelinus confluentus) in the coterminous United States were listed as threatened, under the Endangered Species Act, on November 1, 1999 (64 FR 58910). Numerous factors played a role in that decision. These included the impacts of dams, forest management practices, livestock grazing, road construction and maintenance, mining, residential development, and introduced non-native species. The existence of dams in the Columbia River DPS, specifically those in the Federal Columbia River Power System (FCRPS), was a particularly important factor in the listing decision. Existing dams can be passage and migratory barriers for bull trout. These structures may isolate bull trout subpopulations, eliminate individuals from subpopulations, reduce or eliminate genetic exchange between subpopulations, and separate spawning areas from productive overwintering and foraging areas. Dams have fragmented bull trout habitat and resulted in numerous isolated populations. Individuals that pass downstream, over or through dams, are often lost from upstream populations. Dams have converted historic rearing habitats for migratory fish in the large river systems into reservoirs with conditions that are frequently unsuitable for bull trout. Bull trout passage is prevented or inhibited at hydroelectric, flood-control, or irrigation dams in many of the major rivers in the Columbia River basin.

In December 2000, the U.S. Fish and Wildlife Service (Service) issued a Biological Opinion on the Effects to Listed Species from Operation of the FCRPS (BiOP). As detailed in the BiOp, bull trout are clearly impacted by the FCRPS. For example, bull trout have been observed in the Bonneville Pool, The Dalles Dam reservoir, and below Bonneville Dam. It is also clear that bull trout in the tributaries are impacted by the FCRPS. For example, bull trout from the Imnaha, Grande Ronde, Tucannon, Wenatchee, Methow, and Umatilla rivers have been observed in mainstem areas of the Snake and Columbia rivers. Generally, however, there is very little information available on the abundance and distribution of bull trout populations in the Columbia River basin, their life history requirements, and their habitat needs such as the use of migratory corridors. This information is critical to all efforts to conserve and protect this species. The BiOP identifies FCRPS requirements for listed bull trout and specifies reasonable and prudent measures (i.e., 10.A.2.1 and 10.A.3.1) as well as terms and conditions to implement the reasonable and prudent measures.

Because very little information is available to determine the effects of FCRPS operations, one focus of the BiOP is to develop an understanding of the use of tributary streams by populations of bull trout and the status of these populations. Much of the bull trout information in tributary streams is limited in the Columbia River basin and much of what we know has been collected incidental to salmon and steelhead work. Critical information on the effects of FCRPS operations will require developing an understanding of bull trout abundance, life history, and migration behavior in key tributary streams where bull trout occur as well as their connectivity to the mainstem. This information is necessary to assess accurately trends in population abundance, distribution and the response of bull trout to FCRPS recovery actions.

All of the above highlights the importance of including bull trout in this Mainstem / Systemwide proposal for Monitoring and Evaluation work. To maximize efficiency, bull trout RME needs to be planned in concert with RME for salmon and steelhead populations. The USFWS has determined that bull trout RME should focus on abundance, trends in distribution, and growth rates of populations, specifically through marking experiments and life cycle assessments. To evaluate bull trout population status, it is necessary for RME to include population movements both into and out of tributaries as well as within mainstem areas, work on life history patterns, and the relationship between migratory and resident forms. To assess the impacts of the FCRPS in mainstem areas, RME is needed on bull trout passage at dams, the use of reservoirs by bull trout, and water quality issues associated with the operation of the FCRPS. Within all areas of research, RME comparing relatively strong (e.g., Deschutes, Imnaha) and weak (e.g., Umatilla, Grande Ronde) populations of bull trout is needed. This is required to assess the measurable impacts of the FCRPS on bull trout stocks, and to determine the potential indirect impacts of the FCRPS on bull trout stocks which have little or no direct connection to the mainstem. A long term commitment to these RME activities is needed to gather this information to assess impacts of the FCRPS as tributary populations recover.

The USFWS is itself funding RME efforts on bull trout, and this proposal will not duplicate those efforts. However, it is essential that these efforts be integrated with other RME work being carried out by various groups, so that revised or new monitoring programs intelligently anticipate and fulfill multiple objectives. This includes programs to monitor endangered salmon and steelhead populations in support of NMFS Technical Recovery Teams, non-listed salmon and steelhead populations, and resident fish species (other than bull trout) of regional importance. This proposal will provide a mechanism for supporting such integration, without which many inefficiencies and duplication of efforts are likely to occur.

c3
Sub-Basin Planning Process and EDT

Led by the NWPPC and CBFWA, Columbia Basin entities have recently embarked on an intensive program to develop sub-basin plans. These plans include: a) an assessment of historical and current conditions; b) an inventory of ongoing restoration programs, including associated monitoring and evaluation programs; and c) a 10-15 year management plan.

The Fish and Wildlife Program is clear that the subbasin planning process is intended to coordinate existing watershed activities and ensure that local activities are consistent with the overall Program. For example, subbasin plans will be reviewed for consistency with province- and basin-level goals, objectives, and strategies. To accomplish this requires a higher level (i.e., systemwide) monitoring and evaluation program, which this proposal will help to realize.

The Ecosystem Diagnostic and Treatment Tool (EDT) was created as a tool for developing working hypotheses in subbasin management plans. This tool contains a set of hypotheses about what habitat attributes to restore in a watershed, and where. This leads to a set of recommended actions in specific areas. EDT's hypotheses, however, need to be tested empirically (C. McConnaha, NWPPC, pers. comm). The data inventory, evaluation and monitoring design activities proposed in this project will help to do just that.

The ISRP, which reviews subbasin planning, has explicitly called for a coordinated, hierarchical monitoring approach:

“For some projects, monitoring is made difficult by the localized nature of the project compared to the larger spatial scale on which the ultimate ecological responses can be expected… For such projects, monitoring can in part be addressed at the level of the subbasin plan and in part with separate larger-scale monitoring experiments. These parts need to be coordinated, and the overall plan needs to describe and explain the coordination… The large-scale aspects of monitoring may best be addressed by separate projects that have the explicit objective of monitoring ecological conditions and stock status for a large area (e.g., a subbasin, basin, or region).” (ISRP 2001-12A p. 9)

The systematic, systemwide approach to monitoring and evaluation will help to assess the benefits of sub-basin actions over the entire life cycle of populations, putting those actions into the context which is most meaningful to the fish (i.e., their overall survival).

d. Relationships to other projects 
Many of the important relationships have already been described in section c above. They are summarized in the order they appear, followed by other important projects not mentioned above.

NWPPC Fish and Wildlife Program, and the NWPPC Information Evaluation and Planning Study: This proposal will greatly strengthen the NWPPC Planning Study. It will do so by providing skilled personnel from federal, state and tribal agencies to: 1) document existing data; 2) organize these data in modules consistent with the concept of Internet-accessible data; and 3) work in a collaborative way to identify critical gaps and approaches to filling them. We recommend below that one member of the NWPPC study team participate in the Oversight Committee for this project.

NMFS Biological Opinion and Technical Review Teams. As described in section c, this proposal provides a mechanism for implementing the M&E recommendations of both the FCRPS BIOP and the Technical Review Teams. It does not duplicate the analyses of the TRTs, but rather helps to design monitoring programs that fulfill the information needs of these analyses. These monitoring program designs will also take into account the needs of species other than just endangered salmon and steelhead. Coordination is assured by the fact that this proposal includes three of the members of the Interior Basin Technical Recovery Team.

USFWS Recovery Monitoring and Evaluation Group (RMEG): The USFWS is funding RME efforts on bull trout, and this proposal will not duplicate those efforts. Rather, it will allow the USFWS efforts to be integrated with other RME work being carried out for various species, so that revised or new monitoring programs intelligently anticipate and fulfill multiple objectives (e.g., counting adult passage of various species at each dam).

Stock Assessment work by Groups Concerned with Harvest (e.g., U.S. v Oregon Technical Advisory Committee; WDFW and ODFW Status Report on Columbia River Fish Runs and Fisheries; Pacific Fisheries Management Council; and Pacific Salmon Commission.). All of these groups require consistent stock assessment information, with consistent sets of estimates regarding such critical variables as conversion rates, harvest rates, hatchery fractions, spawner escapements. By using experienced federal, state and tribal staff to catalogue, critically evaluate, and improve the monitoring programs that collect this information, this proposal will help all of the above groups.

Subbasin Planning: The NWPPC has stipulated that subbasin plans need to be reviewed for consistency with province- and basin-level goals, objectives, and strategies. To accomplish this requires a higher level (i.e., systemwide) monitoring and evaluation program, which this proposal will help to realize. That higher level integration in M&E will ensure that the complete life cycle is considered.

EDT: The data inventory, evaluation and monitoring design activities proposed in this project will help to integrate the data required to test the hypotheses embodied in EDT. The involvement of staff from the Yakama Tribes is particularly important, as they are conducting one of the largest applications of EDT.

CBFWA Coordination Contract: As project manager, CBFWA has the responsibility and authority to ensure Work Products are delivered under this project. All of the entities funded under this project are members of CBFWA. The time for CBFWA staff to manage this project and monitor performance against workplans would be covered by the CBFWA Coordination contract and the Foundation’s funding. A 12.8% fee would be included to cover the costs of contract administration.

ESSA Technologies Ltd. Multi-watershed Innovative Proposal (ESSA 2002b): The ESSA proposal, if funded
, will use a workshop approach over 18 months to conduct pilot tests of the effectiveness of habitat restoration activities, using existing data across multiple watersheds. It will use this pilot test to explore potential improvements in experimental designs and monitoring protocols. The multi-watershed proposal is therefore focused on Tier 3 tests of habitat management actions in spawning and rearing habitat, and can help to improve the rigor of monitoring designs for such problems. That is however only one aspect of the work outlined in this systemwide M&E proposal, which covers all three tiers, and effectiveness evaluations for harvest, habitat and hydrosystem actions in Tier 3. Nevertheless, there is a clear overlap. If the ESSA proposal were funded, then the logical way to link these two proposals would be to do the following:

· Use the resources in this Systemwide Monitoring and Evaluation project to support, state and tribal input to the project’s Tier 3 data inventory activities proposed in ESSA’s innovative project submission (the Innovative Proposal fund did not have sufficient resources to support this).

· During the first 18 months of this Systemwide M&E project, focus inventory and evaluation efforts most strongly on Tier 1 and 2 data, and other aspects of Tier 3 (i.e., hydro, estuary habitat, harvest). This will allow the ESSA pilot project to explore Tier 3 effectiveness evaluations of spawning and rearing habitat with existing data, and then feed into an integrated multi-Tier experimental design activity.

Note that ESSA staff members have different roles in the two projects – there is no overlap in the specific tasks undertaken.

e. Project history (for ongoing projects) 

Not Applicable. 

f. Proposal objectives, tasks and methods
The following paragraphs outline a series of objectives, and tasks/methods to accomplish these objectives. We have logically grouped the tasks that pertain to specific objectives. Note however that the execution of many of these tasks would proceed concurrently (e.g., cataloguing of existing information on presence/absence, stock status, and ecosystem status). Table f1 provides a road map to the tasks outlined below. In general, tasks within a given column would be executed at the same time to ensure logical integration.

Table f1:
Roadmap to the tasks outlined below. Reading across the rows shows all of the tasks pertaining to a specific objective. Reading down the columns shows tasks of a consistent function, which would logically be executed concurrently. The general sequence of work will be from left to right.

	Objective
	Inventory / Catalogue
	Data Organization and Display
	Critical Evaluation of Data Power
	Design of Improved M & E Methods

	1. Establish Oversight Committee and Core Group to direct project
	Task 1.1 (applies throughout project)

	2. Provide monitoring data, evaluations and improved M & E designs for Tier 1 questions.
	Task 2.1
	Task 2.2
	Task 2.3
	Task 2.4

	3. Provide monitoring data, evaluations and improved M & E designs for Tier 2 questions.
	Task 3.1
	Task 3.2
	Task 3.3
	Task 3.4

	4. Provide monitoring data, evaluations and improved M & E designs for Tier 3 questions.
	Task 4.1
	Task 4.2
	Task 4.3
	Task 4.4


Objective 1: Establish an Oversight Committee and Core Group to direct and coordinate implementation of objectives 2 through 5.

Tasks and Methods

Task 1.1  Create and maintain Oversight Committee, CoreGroup, and project management system

Oversight Committee

The Oversight Committee would logically be an extension of the existing Technical Oversight Committee for Research, Monitoring and Evaluation, and Data Management organized through the FCRPS Implementation Plan. In its review of project proposals for the Mountain Snake and Blue Mountain Provinces, the ISRP (2001-12A, pp. 13) noted that:

“..the Council might consider supporting a larger role for the states and tribes in the collaborative development of this [Systemwide Monitoring and Evaluation] plan.”

Consistent with the ISRP's recommendation, the Oversight Committee should be comprised of technical staff representing cooperating fish and wildlife managing authorities in the Columbia River Basin who are actively involved in M&E activities. This would include: federal agencies (NMFS, USGS, USFWS, BPA), state fish agencies (ODFW, WDFG, IDFG, MDFWP),  co-ordinating agencies (CBFWA, NWPPC) and tribal entities actively involved in major monitoring and evaluation programs (e.g. CRITFC, Nez Pearce, Yakama, Warm Springs). We would like to have included in the Oversight Committee representatives of each regional group of tribal governments by region (e.g., Lower and Mid Columbia, Upper Columbia United Tribes, Snake River Tribes). To be manageable, the Committee should have no more than 25 members. Occasionally the Oversight Committee might make use of outside technical experts in experimental design (e.g., Corvallis EPA EMAP design team) or Distributed Data Base Management Systems (e.g., personnel from current information system strategic planning project funded by NWPPC and implemented by SAIC (Science Applications International Corporation)).

The Committee will initially meet in person four times a year (i.e., quarterly) to approve work products and decisions flowing from those products. At these meetings the Committee will also review and finalize work plans for the following quarter. The meetings will be facilitated by David Marmorek of ESSA Technologies Ltd., working from an agenda developed jointly by the Core Group (described below).

Core Group

The Oversight Committee will be led by a Core Group of 7 senior M & E program managers from the participating agencies (1 from NMFS, 1 from USFWS, 1 from federal Action Agencies, 1 from State fish agencies, 1 from Tribal fish agencies, 1 from the NWPPC and the Technical Facilitator). All Core Group members will have a strong background in the design and management of monitoring and evaluation programs. The Core Group would develop quarterly work plans describing specific work products, with associated budgets and timelines. These work tasks will be tracked in a project management and scheduling system to ensure that work products are delivered on time.

Work Groups

The Oversight Committee will delegate specific work tasks to smaller work groups for efficient completion of work products. Each work group will be led by a designated person with overall responsibility for producing a work product. Work groups will meet both in person and via conference calls to finalize work products. These work products will be circulated back to the Oversight Committee for comment and revision, largely through email and, if necessary, conference calls and meetings.

Project Management System

CBFWA staff will administer a project management system (e.g. remind people of deadlines, track progress, etc.), based on quarterly work plans. The CBFWA Project Manager (Frank Young) will monitor performance of each contracted entity, with milestone based payments (i.e., you get paid when you deliver the product). Implementation of work plans will be summarized  by the Project Manager on an annual basis.

External Review

Products developed by the Oversight Committee that are concerned with Monitoring Program Design and Evaluation Methods will be passed to the ISRP for external review.

Task 1.1 Work Products

Quarterly workshops, work plans and short meeting summaries; project management system for tracking work products.

Objective 2: Provide monitoring data, evaluations and improved M & E designs for Tier 1 questions.

Tier 1 questions of interest include questions 1.1 and 1.2 listed at the start of this proposal (section b, Table b3), as well as two other related questions (1.3 and 1.4 below):

1.1 What is the spatial distribution of adult salmonid fishes and how is that distribution changing over time?

1.2 What is the ecosystem status for Columbia River Basin (CRB) fish populations?

1.3 What ecosystem status factors best explain the spatial distribution of adult salmonids?

1.4 What improvements in monitoring and evaluation are needed to give more reliable answers to questions 1.1 to 1.3? 

Tasks and Methods

Task 2.1
Catalogue existing information relevant to Tier 1 questions.

This systemwide catalogue would include presence / absence monitoring surveys and associated ecosystem information completed by each implementing agency, as well as relevant metadata (e.g., sampling protocols, geo-referenced sampling locations and times, data type, length of time series, location of the data source). It would build on existing catalogues developed by the Fish Passage Center, NMFS, state and tribal fish agencies, including information assembled for sub-basin summaries and plans. In addition to the ecosystem information listed in Table b3, it will be important to collect information on stocking and harvest of salmonids, as this can influence the probability of fish presence. This work will be conducted concurrently with Tasks 3.1 and 4.1.

Two of the relevant existing datasets on presence/absence information are those compiled by the NWPPC and the Interior Columbia Basin Ecosystem Management Project (ICBEMP). The NWPPC work evolved out of a need for Columbia Basin wide evaluation of production potential for anadromous fish (spring, summer and fall chinook salmon, coho salmon and steelhead) during the Northwest Power Planning Council’s 1990 Subbasin Planning Process. Two work groups, the System Planning Group and the Monitoring and Evaluation Group, developed the Smolt Density Model (SDM).  The primary output of this model was an estimate of smolt carrying capacity by subbasin and stock, which was used in the Council’s System Planning Model (SPM). The SPM was a life cycle model used to predict effects on salmon and steelhead due to various strategies proposed by the planners. This model also provided an updated (Tier 1) distribution dataset, along with subjective habitat ratings by species/run (StreamNet documentation). The quality and relevance of this information needs to be critically reviewed.

ICBEMP produced a comprehensive evaluation of the status and distribution of fishes throughout the interior Columbia Basin for bull trout, westslope cutthroat trout, Yellowstone cutthroat trout, redband trout, steelhead, stream type chinook salmon and ocean type chinook salmon.  Known status and distribution was determined through a series of workshops in which biologists were asked to classify presence or absence of naturally reproducing populations in each subwatershed within their jurisdictions (Rieman et al. 1997; Thurow et al. 1997). Biologists classified subwatersheds where fish were present as spawning or rearing habitat, overwintering or migratory corridor habitat, or as supporting populations of unknown status. Potential historical ranges were defined as the likely distributions in the study area prior to European settlement based on prior databases, augmented through published and anecdotal accounts. Predictive models were then constructed from these Tier 1 data. These models reflected the likelihood of species presence or the likely status of the population within an unsampled watershed by exploring relationships among fish distribution, the biophysical environment and land management (Rieman et al. 1997; Thurow et al. 1997). Other models are discussed under section 2.3.

Metadata (descriptive data required to properly use Tier 1 data) are very important. In developing metadata, participants could use guidelines developed in the NWPPC Information System (if available and applicable), or could develop these guidelines themselves and feed them into the NWPPC project. Such guidelines must consider a number of potential end uses of the data (e.g., different evaluation methods to answer Tier 1 questions, information helpful in defining target population strata for probability-based regional surveys of presence / absence).

Task 2.1 Work Product

The catalogue would first be developed as a written report, and then potentially converted into a relational database as part of Task 2.2. The preferred form for a catalogue relational database would depend on the evolving structure of the NWPPC Information Evaluation and Planning Project, as well as structure of catalogues that emerge from the inventories of Tier  2 and Tier 3 data.

Task 2.2 
Develop standardized methods to store and display existing data relevant to Tier 1 questions, and associated metadata.
Tier 1 information is particularly helpful for assessing the spatial distribution of anadromous and resident salmonid populations across ESUs and DPSs, and relevant ecosystem characteristics that may be predictors of species presence. However, only some of the existing presence/absence data and associated ecosystem information will be useful for addressing Tier 1 questions. Some data may be judged to be of very poor quality and potentially misleading (e.g., misidentified fish species, inadequately preserved water samples). A review of the catalogue developed in Task 1.1 will determine the priority data sets to be incorporated into Internet accessible regional databases. Other data sets in the catalogue may be potentially useful, but are not be ready for public accessibility (e.g., QA/QC or data synthesis activities still underway).

Task 2.2 Work Product

Internet accessible data modules of fish presence / absence data, ecosystem characteristics and relevant metadata. The preferred form of these will depend on results from the NWPPC Information Evaluation and Planning Project. One possibility is to build on the databases already available through existing data warehouses (e.g., Fish Passage Center, Streamnet).

Task 2.3
Develop and apply pilot analytical methods to critically assess our ability to answer Tier 1 questions with existing Tier 1 data, and evaluate alternative ways of improving this ability

The Oversight Committee (and its Work Groups) will scrutinize existing presence / absence data and ecosystem status information. Targeted pilot analyses will be conducted to determine our ability to address Tier 1 questions of interest (e.g., spatial distribution patterns of salmonids, and factors correlated with these distributions) with existing data, and the most cost-effective means of overcoming weaknesses in existing data sets (i.e., explore different approaches). This task will also examine the lessons learned from previous attempts to analyze presence-absence information, both within the Columbia Basin and elsewhere. This past work includes: habitat and land use based models of species presence (e.g., Rieman et al. 1997; Thurow et al. 1997); logistic regression models for probability of species presence (Baker et al. (1990); linked habitat and Bayesian probability of presence models for bull trout (Peterson et al. (2001)). 

One of the challenges of this type of work is separating those correlative factors which are potentially under human control (e.g., land uses, nutrient loading, harvest) from those which are not (e.g. topography, soils, geology). Another challenge is rigorously determining which of many cross-correlated ecosystem indicators have a mechanistic justification for being correlated with fish presence/absence data. Beechie et al. (2002) provide a helpful discussion of the scale and uncertainty issues associated with the development of habitat models in aid of recovery planning. The pilot analyses will reveal weaknesses in current data sets that constrain the ability to answer Tier 1 questions, and explore alternative ways of overcoming these weaknesses, which leads logically into task 2.4.

Task 2.3 Work Product

Tier 1 Pilot Analysis, assessing the limitations of existing data for answeringTier 1 questions, the relative benefits of different types of improvements in these data, and recommendations.

Task 2.4 
Recommend modified and new monitoring designs for collecting presence/absence information and associated information on ecosystem status.

In this task, the Oversight Committee will identify the components of the existing Tier 1 monitoring programs that will be maintained, those that need to be modified, and the priorities for new monitoring components to fill existing gaps. In considering these modifications, the Oversight Committee will be examining the specific data required to answer Tier 1 questions to an acceptable level of precision, as well as information needed to provide a foundation for work at Tier 2 and Tier 3. These design improvements will be developed concurrently with tasks 3.4 and 4.4, to ensure integration across tiers, spatial hierarchy levels and life cycles.

Task 2.4 Work Product

Tier 1 Design Document outlining existing Tier 1 monitoring programs that will be maintained, recommended modifications to existing programs, and a prioritized set of new monitoring components. Initially this design document will focus on the overall conceptual design of new components, and then gradually be updated with more specific details of sample sizes, frequencies, site selection methods, sampling protocols and methods of data analysis to answer key questions. The Tier 1 Design will be developed in concert with Tier 2 and 3 Designs. For example, presence / absence, juvenile abundance, adult abundance and habitat information could all be collected as part of the same probabilistic sampling program, with variable sampling frequencies and a nested spatial design.

Objective 3: Provide monitoring data, evaluations and improved M & E designs for Tier 2 questions.

Tier 2 questions were listed in section b:

2.1 What is the size of CRB fish populations?

2.2 Are the spatial distributions of core area populations expanding or contracting?

2.3 What is the annualized growth rate of CRB fish populations?

2.4 What is the freshwater productivity (e.g., smolt or sub-adult/female) of CRB fish populations?

2.5 What is the age-structure of CRB fish populations?

2.6 What is the fraction of potential natural spawners that are of hatchery origin?

2.7 How frequently do resident fish spawn?

2.8 What life history types make up different populations (e.g. for bull trout: adfluvial, fluvial or resident)?

2.9 What is the biological condition of CRB fish spawning and rearing habitat?
 
2.10 What is the chemical water quality in CRB fish spawning and rearing habitat? 

2.11 What is the physical habitat condition of CRB fish spawning and rearing habitat?

They also include some of the over-arching evaluation questions listed at the beginning of this proposal in section b:

a. What are the trends in stock abundance, condition and survival, both over the whole life cycle, and at different life history stages?

c. How do stocks respond to short-term events and fluctuations in climatic conditions?

d. What improvements in monitoring and evaluation are needed to give more reliable answers to these questions? 

Tasks and Methods

Task 3.1
Catalogue existing information relevant to Tier 2 questions.

This task involves cataloguing ongoing CRB stock abundance data, for both juvenile and adult salmonids, as well as relevant habitat data, and associated metadata. This catalogue will be targeted to the federal, state and tribal fisheries agencies' defined information needs for stock assessment data. As in Task 2.1, the metadata guidelines will be determined by the questions and scales of interest, in coordination with the NWPPC information system strategic planning project. Jordan et al. (2002; pp. 19-21) outline an excellent set of metadata categories for juvenile, adult and habitat status Tier 2 data. The catalogue organized for Task 3.1 would be integrated with the work in Task 2.1, so that each agency would only need to be contacted once.

Juvenile and adult salmonid datasets include those compiled by:

· State and Tribal Fish and Wildlife agencies;

· Columbia River Technical Recovery Teams;

· Technical Advisory Committee to U.S. v. Oregon;

· WDFW and ODFW Status Report on Columbia River Fish Runs and Fisheries;

· Pacific Fisheries Management Council Salmon Technical Team;

· the Pacific Salmon Commission and relevant subordinate committees, e.g., Chinook Technical Committee; and

· local watershed groups, often in the context of restoration projects.

Biological, chemical and physical datasets describing habitat conditions include those assembled by the above agencies, as well as those assembled by:

· U.S. Environmental Protection Agency;

· U.S. Geological Survey;

· State Natural Resources Agencies;

· U.S. Forest Service; and

· U.S. Bureau of Land Management.

We expect to find that the data sets used by some agencies are copies (or manipulations) of data derived from other agencies, who collected the original data. One of the objectives of the catalogue would be to identify the original source agencies for each data set, and where possible contact information for the people who designed and implemented the monitoring. In addition, tracking who uses which data sets will help to coordinate data flow, so that as historical data sets are updated (e.g., improved age structure estimates), all users of these data are informed and able to access the revised data sets.

Task 3.1 Work Product

A catalogue of data sets containing information relevant to Tier 2 questions, including juvenile and adult abundance data sets, as well as biological,  chemical and physical descriptors of habitat condition.

Task 3.2
Develop standardized methods to organize, store and display existing data relevant to Tier 2 questions, and associated metadata. Complete required data preparation to make data usable for Tier 2 questions.
As in Task 2.2, the first priority will be to review the data sets in the catalogue and prioritize data organization / preparation activities (e.g., run reconstructions to generate estimates of recruits and spawners).

The next step will be to develop or update the building blocks required for some of the key indicators or performance measures shown in Figure b2. For the stocks identified in Table f2, this would include: estimates of spawners; age structured recruits to spawning grounds and to the mouth of the Columbia River; adult passage conversion rates; mainstem and tributary harvest rates; the Comparative Survival Study (CSS); smolt survival studies; and other basin wide survival assessments. For each of these derived variables, the data bases would include documentation of data sources and metadata, descriptions of stock life history; descriptions of habitat characteristics, and links to more detailed biological, chemical and physical habitat information. This effort would be based on an update of existing index stocks (e.g., Beamesderfer et al. 1997) with additions (Tables f2 and f3). This information will assist in assessing population status over multiple spatial scales (Figure b1) and over the entire the life cycle of various stocks (Figure b2).

Task 3.2 Work Product

Updated stock assessment information in the form of Internet accessible data modules, or links to other existing datasets (e.g., water quality information from state and federal agencies). This would include the stock assessment information described above, as well as biological, chemical and physical descriptors of habitat condition; and relevant metadata.

Table f2. 
Anadromous fish stocks for which stock assessment information is expected to be required. Additional stocks would be added as time and data allow (those with an “*” are high priority).

	SPECIES GROUP
	REGION
	POPULATION

	Stream Type Chinook (Spring and Summer)
	Upriver Run
	Aggregate wild upriver spring chinook (spring run above BON)

	
	Snake River
	Aggregate wild Snake River spring/summer chinook
Bear Valley Creek (Middle Fork Salmon R., ID)

Marsh Creek (Middle Fork Salmon R., ID)

Sulphur Creek (Middle Fork Salmon R., ID)

Poverty Flat (South Fork Salmon R., ID)

Johnson Creek (South Fork Salmon R., ID)

Imnaha River (Imnaha R., OR)

Minam River (Grand Ronde R., OR)

	
	BON-MCN Region
	John Day River mainstem (John Day R., OR)

Middle Fork John Day River (John Day R., OR)

North Fork John Day River (John Day R., OR)

Warm Springs River (Deschutes R., OR)

Wind River (Wind R., WA)

Klickitat River (Klickitat R., WA)

	
	Upper Columbia River
	Wenatchee River (Wenatchee R., WA)

Entiat River (Entiat R., WA)

Methow River (Methow R., WA)

	Additional Stocks:
	Snake River
	Upper Big Creek (Middle Fork Salmon R., ID)*

Secesh River (South Fork Salmon R., ID)*

Lemhi River (Upper Salmon River, ID)*

Upper Valley Creek (Upper Salmon R., ID)

Upper Grand Ronde (Grand Ronde R., OR)*

Catherine Creek (Grand Ronde R., OR)*

Wenaha River (Grand Ronde R., OR)

Lostine River (Grand Ronde R., OR)*

	
	Lower Columbia River
	Willamette River spring chinook (*?)

	Chum
	Lower Columbia River
	Lower River Chum

	Ocean-Type Chinook (Fall)
	Snake River
	Snake River wild fall chinook (Bright)

	
	Mid-Columbia
	Hanford Reach/Yakima River wild fall chinook (Bright)

	
	BON-MCN Region
	Deschutes River wild fall chinook (Bright)

	
	Lower Columbia River
	Lewis River wild fall chinook (Bright)

Lower Columbia fall chinook (Tule) *

	Ocean Type Chinook (Summer)
	Upper Columbia River
	Wenatchee*

Others?

	Steelhead
	Snake River
	Snake River wild aggregate (A and B) steelhead

Snake River wild A-run steelhead

Snake River wild B-run steelhead

	
	Upper Columbia River
	Columbia River wild aggregate steelhead

	
	Lower Columbia River
	Willamette steelhead*


Table f3. 
Bull trout stocks for which stock assessment information is expected to be required.

	RECOVERY UNIT
	CORE AREA
	# LOCAL POPULATIONS

	Lower Columbia
	Lewis River
	3

	
	Klickitat River
	1

	
	White Salmon
	1

	Middle Columbia
	Yakima River
	15

	Upper Columbia River
	Wenatchee River
	6

	
	Entiat River
	2

	
	Methow River
	9

	Northeast Washington
	Pend Oreille River
	9

	Grande Ronde
	Little Minam
	1

	
	Menatchee (?)
	1 (?)

	
	Grande Ronde
	8

	Imnaha-Snake
	Granite Creek
	1

	
	Sheep Creek
	1

	
	Imnaha
	5

	John Day
	John Day River
	12 + 12 potential populations

	Malheur
	Malheur River
	19 + 5 potential populations

	Odell Lake
	Odell Lake
	1 + 1 potential population

	Snake River Washington
	Asotin Creek Basin
	9

	
	Tucannon River Basin
	10

	Coeur d’Alene
	Couer d’Alene Lake Basin
	29

	Willamette
	Upper Willamette
	3 + 1 potential population

	
	Clackamas River (Core Habitat)
	potential populations undefined at present

	Umatilla-Walla Walla
	Umatilla
	1 + 2 potential populations

	
	Walla Walla
	3

	Deschutes
	Lower Deschutes
	5

	
	Upper Deschutes Core Habitat
	potential populations undefined at present

	Hood
	Hood River
	2

	
	Sandy Core Habitat
	potential populations undefined at present

	Hells Canyon Complex
	Pine-Indian-Wildhorse
	7

	
	Powder River
	10

	Southwest Idaho Recovery Unit
	
	

	
Boise River
	Arrowrock
	15

	
	Anderson Ranch
	15

	
	Lucky Peak
	1

	
Payette River
	Upper South Fork Payette River
	9

	
	Deadwood River
	5

	
	MiddleFork Payette River
	1

	
	North Fork Payette River
	1

	
	Squaw Creek
	2

	
Weiser River
	Weiser River
	5

	
Little Lost River
	Little Lost River
	10

	Salmon River
	Upper Salmon River
	18 + 1 potential population

	
	Pahsimeroi River
	8

	
	Lake Creek
	1

	
	Lemhi River
	6 + 3 potential populations

	
	Middle Salmon River-Panther
	20

	
	Opal Lake
	1

	
	Middle Fork Salmon River
	28

	
	Middle Salmon River-Chamberlain
	9 + 1 potential population

	
	South Fork Salmon River
	27 + 5 potential populations

	
	Little-Lower Salmon River
	7 + 3 potential populations

	Clearwater River
	North Fork Clearwater River
	11 + 3 potential populations

	
	Fish Lake (North Fork Clearwater River)
	1

	
	Lochsa River
	15 + 10 potential populations

	
	Fish Lake (Lochsa River)
	1

	
	Selway River
	9 + 5 potential populations

	
	South Fork Clearwater River
	5 + 3 potential populations

	
	Lower and Middle Fork Clearwater River
	5 potential populations

	Clark Fork
	
	

	
Upper Clark Fork
	Clark Fork River-Section 1 (Upstream from Milltown Dam)
	7

	
	Rock Creek
	14

	
	Blackfoot River
	7

	
	Clearwater River and Clearwater lake chain (upstream from Salmon Lake)
	5

	
	Clark Fork River-Section 2 (Milltown Dam to Flathead River)
	6

	
	West Fork Bitterroot River
	all tributaries upstream from Painted Rocks Dam

	
	Bitterroot River
	9

	
Lower Clark Fork
	Lower Flathead River
	7

	
	Clark Fork River-Section 3 (Flathead River to T. Falls Dam)
	2

	
	Noxon Rapids Reservoir
	3

	
	Cabinet Gorge Reservoir
	2

	
	Lake Pend Oreille
	14

	
Flathead
	Frozen Lake
	1

	
	Upper Kintla L.
	1

	
	Kintla Lake
	1

	
	Akokala Lake
	1

	
	Bowman Lake
	1

	
	Cerulean Lake / Quartz Lake / Middle Quartz L.
	1

	
	Lower Quartz L.
	1

	
	Cyclone Lake
	1

	
	Logging Lake
	1

	
	Trout Lake
	1

	
	Arrow Lake
	1

	
	Isabel Lake(s)
	1

	
	Harrison Lake
	1

	
	Lincoln Lake
	1

	
	Lake McDonald
	1

	
	Doctor Lake
	1

	
	Big Salmon Lake
	1

	
	Hungry Horse Reservoir
	10

	
	Upper Stillwater Lake
	1

	
	Whitefish Lake
	1

	
	Upper Whitefish Lake
	1

	
	Lindbergh Lake
	1

	
	Holland Lake 
	1

	
	Swan Lake
	9

	
	Flathead Lake
	19

	
Priest
	Priest Lake and Priest River
	14

	Kootenai
	Lake Koocanusa
	2 + unspecified BC tributaries

	
	Sophie Lake
	1

	
	Kootenai River
	6 + unspecified BC / Idaho tributaries

	
	Bull Lake
	1


Task 3.3
Develop and apply pilot analytical methods to critically assess our ability to answer Tier 2 questions with existing Tier 2 data (e.g. detect changes in indices of abundance and recruitment), and evaluate different ways of improving this ability.

Some methods of deriving desired performance measures to answer Tier 2 questions are already well developed (e.g., recruits / spawner). Other methods are more novel. The critical issue to be addressed in this task is: “What features of existing data have the most critical effects on analyses that feed into decisions, and what improvements in these data would provide the best potential improvements in those analyses?” For the stocks identified in Table f2, we would estimate how gaps or weaknesses in existing data sets (e.g., lack of age structure information, non-representative sampling, measurement errors) affect:

· estimates of population growth rate (including lambda (), recruits/spawner), 

· probability of survival (various metrics) and 

· probability of recovery (projected escapements meeting target goals).

In addition, it would be valuable to conduct exploratory analyses comparing the value of acquiring different types of habitat and survival data to assist with evaluations of habitat-survival relationships.

Task 3.3 Work Product

Tier 2 Data Analysis Report, including assessing the features of existing data sets which have the greatest effect on the strength of inferences, the potential benefits of different types of data improvements and overall recommendations. This work product can be developed quite independently from that under Task 2.3.

Task 3.4 
Recommend modified and new monitoring designs for collecting stock assessment information and associated habitat information.

As for task 2.4 and Tier 1 information, the Oversight Committee will identify the components of the existing Tier 2 monitoring programs that will be maintained, those that need to be modified, and the priorities for new monitoring components to fill existing gaps. Potential design improvements will be developed concurrently with task 2.4 and 4.4, to ensure integration across tiers, spatial hierarchy levels and life cycles.

Task 3.4 Work Product

Tier 2 Design Document outlining existing Tier 2 monitoring programs that will be maintained, recommended modifications to existing programs, and a prioritized set of new monitoring components to better address Tier 2 questions. (See description for task 2.4 above).

Objective 4:  Provide monitoring data, evaluations and improved M & E designs for Tier 3 questions.

Section b of this proposal posed a set of Tier 3 questions:

3.1 How are various classes of management actions affecting habitat conditions for fish and wildlife populations?

3.2 How are various classes of particular management actions affecting fish survival, abundance, distribution or condition?

3.3 What are the mechanistic connections between recovery actions and fish population responses?

The first task, clearly, is to decide which management actions are of interest.

Task 4.1
Pose hypotheses and organize data to test them 

The Oversight Committee would jointly formulate explicit hypotheses to test regarding the effects of habitat, hydrosystem and harvest management actions. These hypotheses should be relevant to ESA decision processes, the NWPPC fish and wildlife program, and recovery planning efforts for both anadromous and resident species.

If existing 'treatment contrasts' and data are available to address these hypotheses, then these data will be assembled. This could include the data bases developed at Tier 2 and possibly (though less likely) at Tier 1. Other data sets with more detailed tracking of changes in management actions, habitat and fish survival and condition (i.e. deliberately designed experiments) offer the best potential for clear hypothesis tests. For tributary habitat actions, the Innovative Proposal submitted by ESSA Technologies Ltd. (Use a Multi-Watershed Approach to Increase the Rate of Learning from Columbia Basin Watershed Restoration Projects) would provide useful pilot data sets and methods [if the project is funded]. These pilot data sets could be supplemented through the knowledge and information of state and tribal fish managers. The linkage between this project and the Multi-Watershed project was discussed in section d.

Work Product

Tier 3 Data Analysis Plan, outlining what hypotheses are to be tested, what data sets are to be used, and what data analysis methods are to be applied.

Task 4.2 
Organize, store and display data to be used for Tier 3 analyses. Complete required data preparation to make data usable for Tier 3 hypotheses.
Some of this effort may just involve links to existing data sets (e.g., Tier 2 data). Other data (particularly data showing changes in hydro operations, harvest management or habitat restoration actions) may need to be carefully assembled to document the contrasting "treatments" to which stocks have been exposed.

Making the data sets publicly available would allow analyses by state and tribal fish and wildlife agencies, NMFS, USFWS and other interested groups.

Task 4.2 Work Product

Internet accessible data modules of contrasts in human management actions and associated habitat, fish condition and fish survival data.

Task 4.3
Develop and apply pilot analytical methods to critically assess our ability to answer Tier 3 Effectiveness Evaluations with existing Tier 3 data, and evaluate different ways of improving this ability.

The set of pilot analyses completed under this task would be planned collaboratively so as to enhance and support (not duplicate) any of the work being completed by NMFS-led salmon Technical Recovery Teams, the USFWS bull trout Recovery Monitoring and Evaluation Technical Group (RMEG), and other entities. There are many candidate pilot analyses which could be supported by the technical staff funded in this proposal. Examples include:

1. Estimate responses of juvenile abundance and survival rate measures to contrasting freshwater habitat conditions (ideally a BACI (Before-After, Control-Impact) design, or opportunistic studies along gradients of habitat condition). The ESSA Innovative Proposal proposes to do some of these analyses.

2. Evaluate the ability to accurately determine associations between population growth rates or life stage survival and environmental attributes and parentage (wild/hatchery) in freshwater habitats. This would involve a critical examination of predictive fish-habitat association models that link key salmonid habitat indicators and population status data. Assess different ways of filling the gaps in existing data to better define these relationships.

3. Estimate the ability to evaluate the benefit of estuary habitat improvements. Is it feasible to accurately track survival and abundance during residence in the estuary, and contrast these indicators before and after habitat restoration actions, and/or in control and treated areas? Can the effects of habitat improvements be distinguished from changes in climate and ocean conditions?

4. Assess weaknesses in existing data sets that affect comparisons of estimated SARs for Snake River spring/summer chinook and steelhead vs. downriver wild stocks from Warm Springs, John Day  and Yakima River studies. Examine what improvements in data sets would better determine temporal and spatial patterns of survival, and differential migrant-to-adult mortality from upriver and downriver stocks.

5. Assess what components of existing data most critically affect the accuracy of estimates of hydrosystem effects on different stocks, using passage histories, T/C Ratios, calculated “D” values and estimates of “Extra Mortality”.

6. Evaluate what data components most affect the ability to detect changes in population growth rates for stocks subjected to special harvest management actions.

7. Integration of the above component analyses into a life cycle level evaluation of the most critical needs for improved monitoring.

Task 4.3 Work Product

Tier 3 Data Analysis Report, including an assessment of the weaknesses of existing data sets which lessen the strength of inferences on action effectiveness, analyses of the benefits of particular improvements and overall recommendations.

Task 4.4 
Recommend improved management experiments and associated monitoring to better test the effectiveness of management actions.
Task 4.3 will allow us to identify constraints that limit the extent to which we can truly assess the effectiveness of various management actions (due to confounding influences, lack of suitable controls, measurement error, etc.). Understanding these constraints will allow us to identify opportunities, or experimental design alternatives, that remove or reduce the influence of these constraints. This would include:

· implementation of particular combinations of management actions at additional sites or times;

· better spatial / temporal controls for classes of management actions; and

· improved sampling designs, monitoring procedures and indicators.

Work Product for Task 4.4

Tier 3 Design Document, linked to the Tier 1 and 2 design documents.

g. Facilities and equipment
There are no special facilities or equipment required to conduct this work. Facilities will be required for four Oversight Committee workshops. These may be held in some neutral location to stimulate interagency cooperation.
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· consolidation of results from Oversight Committee the form of quarterly work plans;

· coordination of input to work products under Objectives 2, 3 and 4;

· technical assistance with work products, particularly experimental designs and monitoring protocols

Nick Bouwes, Eco Logic

Dr. Bouwes (0.33 FTE) will work on technical analyses and experimental / monitoring designs for various Work Products under Objectives 2, 3 and 4. This would include analyses of SAR information, methods of completing run reconstructions, and survival indices for different life history stages. 
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USFWS Resumes

Timothy A. Whitesel

Fisheries Scientist, U.S. Fish and Wildlife Service.

Education:

· Ph.D., Biological Sciences, University of Rhode Island, 1990.

· M.S., Zoology, University of Rhode Island, 1987.

· B.A., Philosophy, State University of New York, College at Fredonia, 1985.

· B.S., Biology, State University of New York, College at Fredonia, 1983.

Recent Professional Experience:

For the past six months Dr. Whitesel has worked for the U.S. Fish and Wildlife Service where he serves as the team leader for the Conservation Assessment Section of the Columbia River Fisheries Program Office. His work focuses on the development and assessment of conservation, monitoring and evaluation programs, specifically for listed species. From 1991-2001, Dr. Whitesel worked for the Oregon Department of Fish and Wildlife. In that capacity he has served as the program leader for native trout studies, the coordinator for endangered species activities, and as a supervisory biologist for studies on threatened and endangered salmon and steelhead. His work has focused on basic research with salmonids. Dr. Whitesel currently has faculty status at Portland state University and has held faculty status at Eastern Oregon University and Stockton State College (NJ).

Qualifications:

Currently Dr. Whitesel is involved in receovery planning, primarily focused on bull trout. Dr. Whitesel has designed and implemented studies of bull trout genetics, life history, habitat needs and limiting factors in eastern Oregon as well as projects to evaluate movements and habitat requirements of westslope cutthroat trout. He has coordinated activities for the state of Oregon that were associated with fish species listed as endangered or threatened. He has also designed, implemented and conducted projects to evaluate chinook salmon and steelhead trout compensation, supplementation, and recovery efforts. These programs focused on the use of hatcheries and revolved around traditional production projects, projects to supplement natural populations, and captive broodstock projects.

Selected Publications:

Keefe, M., T.A. Whitesel and P. Angelone. 2000. Induced mortality and sublethal injuries in embryonic brook trout from pulsed DC electroshocking. N. Amer, J. Fish. Manag. 20: 320-327.

Whitesel, T.A., R.W. Carmichael, M.W. Flesher, and D.L. Eddy. 1998. Summer steelhead in the Imnaha River basin, Oregon. In, Lower Snake River Compensation Plan Status Review Symposium (D. Herrig, ed.); U.S. Fish and Wildlife Service, Boise. p. 32-42.

Jonasson, B.C., R.W. Carmichael, and T.A. Whitesel. 1996. Residual hatchery steelhead: Characteristics and potential interactions with spring chinook salmon in northeast Oregon. Oregon Department of Fish and Wildlife, Fish Research Project, Annual Progress Report, Portland, Oregon.

Whitesel. T.A. 1993. Comparison of juvenile Atlantic salmon (Salmo salar) reared in a hatchery and introduced into a stream: a two-size-threshold model of smoltification. Can. Spec. Publ. Fish. Aquat. Sci. 118: 239-247.

Keefe, M., T.A. Whitesel and H.E. Winn. 1992. Learned predator avoidance behavior and a two-level system for chemosensory recognition of predatory fishes in juvenile brook trout. In, Chemical Signals in Vertebrates, VI (R.L. Doty and D.D. Muller-Schwarze, eds.), Plenum Press, New York. p. 375-381.

Howard A Schaller
US Fish and Wildlife Service

Columbia River Fisheries Program Office

9317 NE Highway 99, Suite I

Vancouver, Washington 98665

Howard_Schaller@fws.gov

Education:
· B.S., Biology, York College, City University of New York (1975)

· Masters of Science, Marine Science, C.W. Post Center, Long Island University (1980)

· Brookville, New York . Thesis: A simulation predicting the effect of sewage treatment on phytoplankton in the lower Hudson Estuary. 

· Ph. D., Oceanography (Fisheries), Old Dominion University (1984)

· Norfolk, Virginia. Dissertation: Determinants for the timing of escapement from the sockeye salmon fishery of the Copper River, Alaska: A simulation model.

Professional Experience:
1999-Present. Project Leader for US Fish and Wildlife Service’s Columbia River Fisheries Program Office.

Supervise the activities of this Fisheries Resource Office, which is responsible for the Service’s stock assessment of Columbia River fish and aquatic species. Oversee a Conservation Assessment team, Natural Production team, Harvest and Hatchery Assessment team, and a Columbia River Hydrosystem Coordination team. For details see: http://www.r1.fws.gov/crfpo/. I provide technical guidance to our staff in the areas of: fish stock assessment; population recovery and viability assessment; bull trout recovery planning and design of a monitoring and evaluation plans; Columbia Basin water management; evaluation of habitat restoration projects; and ecosystem evaluations. I represent the US Fish and Wildlife Service on a number of Columbia River technical forums.

1990-1999. Biometrics Program Leader in the Interjurisdictional Fisheries Management Program for the Oregon Department of Fish and Wildlife (ODFW).

Supervise and participate in the development of analytical models and statistical procedures to assess, monitor, and describe factors limiting naturally produced fish populations of Oregon. These analytical techniques incorporate and integrate ecology, conservation biology, and population dynamics principles using probabilistic approaches. Tasked with ensuring that state of the art techniques are used in fish population assessment methods.

1984- 1990. Senior Fisheries Scientist for the Columbia River Inter-Tribal Fish Commission (CRITFC), Portland, Oregon. Co-Chair of the Pacific Salmon Commission’s (PSC) Chinook Technical Committee.

Responsible for developing analyses to evaluate the impacts of long and short-term fishing proposals on the coastwide chinook salmon rebuilding program. Chief technical advisor to the U.S. delegation on chinook salmon issues. Responsible for supervising staff to assess terminal and mixed stock fisheries on salmon and other finfish populations of the Columbia River for CRITFC.

Selected Publications
Schaller, Howard A and P. R. Mundy. 1982. Quantitative aspects of the migratory timing of adult chinook salmon (Oncorhynchus tshawytscha) in the Lower Yukon, Alaska. Virginia Journal of Science, 33(3):151.

Debrot, A, H. Schaller, and M. Matylewich. 1989. Estimates of sustainable exploitation rates for Columbia River landlocked White Sturgeon: Evaluating the importance of a maximum size limit. Columbia River Inter-Tribal Fish Commission Technical Report 89-4.

Schaller, H. A, C. E. Petrosky, and O. P. Langness. 1999. Contrasting patterns of productivity and survival rates for stream-type chinook salmon (Oncorhynchus tshawytscha) populations of the Snake and Columbia rivers. Can. J. Fish. Aquat. Sci. 56: 1-15.

Schaller, H.A., C.E. Petrosky and O.P. Langness. 2000. Reply to Zabel and Williams= comments on “Contrasting patterns of productivity and survival rates for stream-type chinook salmon (Oncorhynchus tschawystcha) of the Snake and Columbia Rivers” by Schaller et al. (1999). Canadian Journal of Fisheries and Aquatic Sciences 57:1742-1746.

Petrosky, C.E., H.A. Schaller, and P. Budy. 2001. Productivity and survival rate trends in the freshwater spawning and rearing stage of Snake River chinook salmon (Oncorhynchus tshawytscha). Journal of Fisheries and Aquatic Sciences 58:1196-1207.

FPC Resumes

Margaret J. Filardo, Ph.D.

Fish Passage Center, 2501 SW First Avenue, Suite 230, Portland, OR 97201

Phone:  (503) 230-4286; FAX:  (503) 230-7559; mfilardo@fpc.org
Citizenship: United States

Education:

· B.S., Biology, York College of the City University of New York (1974)

· M.A., Biology, City College of the City University of New York (1977)

· Ph. D. Oceanography (Biological), Old Dominion University, Norfolk, VA (1984)

· Education includes pertinent courses in:  Biology, Ecology, Fisheries Management, Geology, Limnology, Oceanography and Ichthyology.

Work Experience:

Fisheries Biologist.  Fish Passage Center.  Primary duties:

1) Participate in the development of design and analysis of annual Smolt Monitoring Program.

2) Participate in review and development of fish passage and migration research activities.

3) Act as Fish Passage Manager in the absence of the Fish Passage Manager.

4) Participate in the annual development, management and implementation of a gas bubble disease monitoring program for the Snake and Columbia River fish.

5) Development and implementation of annual spill plan according to the NMFS Biological Opinion.  Develop risk assessments of spill operations options.

6) Maintenance of Endangered Species Act (ESA) permits and the implementation of sampling protocols for the Smolt Monitoring Program consistent with the ESA.

7) Representative and technical advisor to the Inter-agency Fish Passage Advisory Committee. Served as chairperson of committee from 1990 to 1996.

8) Lead representative to Water Quality Advisory Team.  This is a multi-agency, multi-disciplinary group charged with developing a plan to improve water quality of the Columbia River.

9) Presentation of data analyses to fishery agencies and public forums in written and oral briefings.

Fisheries Biologist, Columbia River Inter Tribal Fish Commission, Portland, OR. 1985 to 1987.  

Research Assistant/Lab Supervisor. 1981 to 1984. Phytoplankton dynamics and algal physiology. Old Dominion University, Norfolk, VA

University / College Teaching in Biology, Computer Programming and Mathematics: 1975-1987 
Selected Publications:
Filardo, Margaret J. 1977. Phytoplankton growth in the waterways around Manhattan, New York. Masters Thesis, City College of the City University of New York.

Filardo, Margaret J.  1984.  Phytoplankton ecology and dynamics in the James River Estuary, Virginia, U.S.A. Ph.D. dissertation, Old Dominion University.

Filardo, M.J. and W.M. Dunstan, 1985.  Phytoplankton biomass and productivity in the low salinity waters of the James River estuary, Virginia, U.S.A. Estuarine, Coastal and Shelf Sciences, 21: 653-667. 

Takayanagi, K, G.T.F. Wong and M.J. Filardo, 1989.  Nitrate reductase activity and the speciation of selenium at the mouth of the Chesapeake Bay.  Journal of the Oceanological Society of Japan, 45 (2): 129-133.

Berggren, T.J. and M.J. Filardo, 1993.  An analysis of Variables Influencing the Migration of Juvenile Salmonids in the Columbia River Basin.  North American Journal of Fisheries Management, 13: 48-63.

Filardo, M.J.  1995-2000.  Editor and major contributor.  National Marine Fisheries Service Annual Report to the Oregon Department of Environmental Quality on the biological effects of total dissolved gas in the Columbia River.

Filardo, M.J.  1987 –2000.  Fish Passage Center Annual Report of the fish migration.  Major Contributor.
Thomas J. Berggren

4921 SE 43 Ave

Portland, OR 97206

(503) 774-2016

Title:  Biometrician 

FTE: 0.2 

Description of duties:

Provide oversight on design/analysis aspects of Smolt Monitoring Program. Analyze the data collected from monitoring sites, as well as the PIT tagged data for groups released in the Smolt Monitoring Program to arrive at smolt travel times and survivals. As adult returns from the 1996 to 1998 PIT tag releases from key hatcheries in the Snake and lower Columbia River become complete for each brood year, I will estimate SAR’s and analyze return rates with respect to whether fish migrated in-river or were transported. Responsible for completion of sections of Fish Passage Annual Report related to the Smolt Monitoring Program.

Experience:

· Fish Passage Center, Portland OR – February 1986 to present.  Biometrician on Smolt Monitoring Program.

· Bonneville Power Administration, Portland OR – March 1982 to February 1986.  Fishery Biologist within Fish and Wildlife Division (2 yrs) and Statistician within Forecasting Division (2 yrs).

· Beak Consultants, Portland OR – October 1979 to March 1982.  Fishery Biologist/Analyst providing statistical support to staff of fish and wildlife biologists and botanists.

· Texas Instruments, Buchanan NY  – March 1974 to January 1978.  Fishery Biologist/Analyst providing operational and analytical oversight on study of Stripped Bass demographics in Atlantic fishery.

Education:

· Master of Science, May 1981 from Cornell University in Department of Plant Breeding and Biometry, Ithaca NY.  Coursework in statistics and biometry completed between January 1978 and October 1979, with thesis completed May 1981.

· Master of Science, March 1974 from University of Washington in College of Fisheries, Seattle WA.  Coursework emphasized fishery population dynamics and mathematics/statistics.

· Bachelor of Science, June 1971 from University of Washington in College of Fisheries, Seattle WA. Coursework emphasized quantitative science and mathematics.

Recent Publications:

Berggren, TJ and MJ Filardo, 1993.  An analysis of variables influencing the migration of juvenile salmonids in the Columbia River basin.  North American Journal of Fisheries Management, Vol 13 (1): 48-63.

Chapter on Smolt Monitoring Program in each Annual Report of the Fish Passage Center since 1986.
Henry Franzoni

29975 E Meissner Rd, Deer Island OR 97054

Phone (503)230-4290

Fax (503)230-7559

E-mail hfranzoni@fpc.org

Summary of Qualifications:

Developed hardware and software computer applications for business and government since 1983 using a large variety of computer programming languages including Basic, C, SQL, COBOL, Forth, C+, FoxPro, Dbase, Access, and a large variety of hardware platforms including Novell Netware, Windows, MSDOS, System 3x, IBM 1130, Wang, and Data Point. Applications have included accounting, general ledger, inventory control, retail sales, manufacturing, communications, and import-export systems

Professional Experience:

1997-2002: Fish Passage Center
, Portland, Oregon. Data System Administrator Manager
Designed, Implemented, Operated, and Maintained Fish Passage Data System for Smolt Monitoring Program, Comparative Survival Study, Gas Bubble Trauma Study, and Ives Island anadromous fish habitat monitoring. Created a wide range of data products for data requests from all agencies and tribes. Supervised data staff of three.

1994-1997: Interactive Northwest, Portland Oregon. Lead Windows Developer
Designed, developed, programmed, documented and maintained a wide range of business software/hardware systems including “Call Management Reporter” for the AT&T Definity Series of PBXs, “Sound Server” for the National Basketball Association, and other computer systems for Avon, Inc, Paychex, Inc, and the TW Phillips Oil co. of Pennsylvania. Supervised staff of two

1989-1994: (Self) Henry Franzoni, Portland, Oregon. Computer consultant.

Designed, developed, programmed, documented, and maintained a wide range of business software/hardware systems for clients that included Admiralty Beverage Ltd., Roberti’s Distributing, The American Tinnitus Association, The North American Science Institute, Sierra Sounds Inc., Computer Task Group, and Siltec Silicon.

1988: Infoplex, Inc,Portland, Oregon. Software Developer
Developed and programmed software system to manage the Trust Services Division of all 47 branches of First Interstate Bank.

1984-1988: (Self) Computer Consultant, New York, New York. Computer Consultant.

Designed, developed, programmed, documented, and maintained a wide range of business software/hardware systems for clients that included the Swiss Government, Swissmart Inc., Switzerland Cheese Association, Hofer Associates, Aeromatic Inc., and The Coining Corp. of America.

IDFG Resumes

Charles E. Petrosky

(0.25 FTE

Charles E. Petrosky is a Fisheries Staff Biologist with the Idaho Department of Fish and Game in Boise, Idaho. His primary responsibilities are to provide analytical and technical support for Snake River salmon and steelhead recovery and restoration. He is a member of the Interior Columbia Basin Technical Recovery Team, which deals with scientific aspects of recovery planning for ESA-listed salmon and steelhead. Research interests include salmon and steelhead population dynamics, evaluation of the Federal Columbia River Power System impacts, and assessment of salmon and steelhead recovery options. He has worked in a number of Columbia Basin technical salmon recovery and restoration forums during the past 15 years, including the Plan for Analyzing and Testing Hypotheses (PATH), the Comparative Survival Study, evaluation of the Ecosystem Diagnosis and Treatment (EDT) model, IDFG v. NMFS technical groups, subbasin/system planning, coordinated information system development, and monitoring and evaluation workgroups.

Education:

· Ph.D., Fishery Resources, University of Idaho, 1984

· M.S., Fisheries, University of Minnesota, 1973

· B.S., Fisheries, University of Minnesota, 1970

Recent Employment:

· 1987-present: Fisheries Staff Biologist, Idaho Department of Fish and Game, Boise, Idaho

· 1985-1987: Fisheries Research Biologist, Idaho Department of Fish and Game, Boise, Idaho

Relevant Publications:

Bouwes, N., C. Petrosky, H. Schaller, P. Wilson, E. Weber, S. Scott and R. Boyce. 2002. Comparative Survival Study (CSS) of PIT tagged spring/summer chinook: status report for migration years 1997 – 2000 mark/recapture activities. Prepared by Comparative Survival Study Oversight Committee representing the Columbia Basin Fish and Wildlife Agencies and Columbia Basin Tribes. Bonneville Power Administration Contract #8712702. (Available at http://www.fpc.org/)
Budy, P., G.P. Thiede, N. Bouwes, C.E. Petrosky, and H.A. Schaller..2002. Evidence linking delayed mortality of Snake River salmon to their earlier hydrosystem experience.  North American Journal of Fisheries Management 22:35-51.

Hassemer, P.F., S.W. Kiefer, and C.E. Petrosky. 1997. Idaho's salmon: can we count every last one? In: D.J. Stouder, P.A. Bisson and R.J. Naiman (eds.). 1997. Pacific Salmon and their Ecosystems: Status and Future Options. Chapman and Hall, New York.

Petrosky, C.E., H.A. Schaller, and P. Budy. 2001. Productivity and survival rate trends in the freshwater spawning and rearing stage of Snake River chinook salmon (Oncorhynchus tschawystcha). Canadian Journal of Fisheries and Aquatic Sciences 58:1196-1207.

Schaller, H.A., C.E. Petrosky and O.P. Langness. 1999. Contrasting patterns of productivity and survival rates for stream-type chinook salmon (Oncorhynchus tschawystcha) of the Snake and Columbia Rivers. Canadian Journal of Fisheries and Aquatic Sciences 56:1031-1045.

WDFW Resumes

David H. Johnson

Columbia River Policy Coordinator & Funding Specialist

WA Dept of Fish and Wildlife, 600 Capitol Way North, Olympia, WA  98501-1091

(360)-902-2603  FAX (360)-902-2158      johnsdhj@dfw.wa.gov
Education:

· M.S. in Wildlife Science, Oregon State University, 1993

· B.A. in Biology, Minor in Archaeology, Bemidji State University, 1986

· Diploma, Natural Resource Technology, Brainerd Area Vocational Technical Institute, 1979

· Diploma, Civil Engineering, Mankato Area Vocational Technical Institute, 1975

Biological Work Experience:

· Columbia River Policy Coordinator & Funding Specialist, WDFW 2002 to present.

· Fish and Wildlife Research Scientist, WDFW 1996-2002.

· Forest Ecologist/Landscape Planner, WDFW, 1995-1996.

· Conservation Biologist, Oregon Dept. Fish and Wildlife, 1994-1995.

· Spotted Owl Coordinator, Oregon Dept. Fish and Wildlife, 1991-1994.

· Spotted Owl/Forest Management Research, Oregon State University, 1987-1991.

· Habitat Specialist, MN Dept. of Nat. Res., Wildlife Management, 1983-1987.

· Area Technician/Inventory Forester, MN Dept. of Nat. Res., Forest Mgt, 1979-1983. 

· Assistant Manager/Buyer, Minnesota Hide and Fur, 1979-1980.

· Engineering Technician, Bureau of Land Management, 1978 and 1979.

· Biological Technician, US Fish and Wildlife Service, 1979.

Selected Publications:
Has 44 conservation-based publications on wildlife, forestry, fisheries, and archaeology; e.g.:

Johnson, D.H. and T.A. O'Neil (Manag. Dirs.). 2001. Wildlife-Habitat Relationships in Oregon and Washington. Oregon State University Press, Corvallis. 736 p. (Book/CD).

Johnson, D.H., N. Pittman, E. Wilder, J.A. Silver, R.W. Plotnikoff, B.C. Mason, K.K. Jones, P. Roger, T.A. O’Neil, and C. Barrett. 2001. Inventory and Monitoring of Salmon Habitat in the Pacific Northwest. Washington Dept. of Fish and Wildlife, Olympia. 212 p.

Cederholm, C.J., D.H. Johnson, R.E. Bilby, L.G. Dominguez, A.M. Garrett, W.H. Graeber, E.L. Greda, M.D. Kunze, B.G. Marcot, J.F. Palmisano, R.W. Plotnikoff, W.G. Pearcy, S.A. Simenstad, and P.C. Trotter. 2000. Pacific Salmon and Wildlife - Ecological Contexts, Relationships, and Implications for Management. Special Edition Tech. Rep. WA Dept Fish and Wildlife, Olympia. 138 p.

Duncan, J.R., D.H. Johnson, and T.H. Nichols (eds). 1997. Biology and conservation of owls of the Northern Hemisphere: 2nd International Symposium; 1997 February 5-9 1997; Winnipeg, MB. U.S. Forest Service Gen. Tech. Rep. NC-190. St. Paul, MN. 635 p.

Johnson, D.H. 1993. Spotted owls, great horned owls, and forest fragmentation in the Central Oregon Cascades.  M.S. Thesis.  Oregon State University, Corvallis. 125 p.

Ripple, W.J., D.H. Johnson, K.T. Hershey, E.C. Meslow. 1991. Old-growth and mature forests near spotted owl nests in western Oregon. J. Wildl. Manage. 55(2):316-318.

Honors and Awards :

· 2001. Special Achievement Award, Washington Chapter of The Wildlife Society. For the book “Wildlife Habitat Relationships in Oregon and Washington”.

· 1994. Letter of Commendation. Oregon Dept. Fish and Wildlife. For efforts on the Northern Spotted Owl.

· 1993. Letter of Appreciation. US Forest Service. Jack Ward Thomas. For involvement in preparation of Viability Assessments and Management Considerations for Species Associated with Late-Successional and Old-Growth Forests of the Pacific Northwest - Report of the Scientific Analysis Team.

· 1992. Special Commendation. Secretary of the Interior, Manual Lujan, Jr. Highest civil service award given to non-Interior Dept. individuals. For involvement in drafting the Northern Spotted Owl Recovery Plan.

· 1989 Scholarships, OSU Foundation, Oregon State University, Corvallis, OR

· 1988 Scholarship, South Santiam Scholarship Fund, Corvallis, OR

· 1985 Dean's List, Bemidji State University, Bemidji, MN.

· 1974 US Army Award for Science Fair innovation.

CRITFC Resumes

Rishi Sharma

607 NE 29th St, Portland, OR 97232

Phone:(h)503-236-4986;(w) 503-736-3590

e-mail: sharr@critfc.org

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, Taholah, WA: Harvest Management Analyst (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, Seattle, WA: Research Assistant (9/95-4/98)

· Worked with Dr. Ray Hilborn, Dr. Tom Quinn, Dr. Tom Leschine and Dr. Dan Huppert as a research associate in their labs. I 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, 1997 and Pacific Ecology Conference (Victoria, BC, 1998).

· 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. “Empirical 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).

· Publication (in progress): The maintenance of lineages in conservation hatcheries: Consequences of variances and inbreeding effective population size (Beasley, Sharma and Talbot).

· Publication (in progress): The use of supplementation to boost natural production through well designed broodstock protocols: Queets River coho, a case study. (Sharma, Talbot and Morishima).

· Publication (in progress): Using simulation techniques to assess trends in productivity in Snake River steelhead: A vicious cycle that makes rebuilding impossible under present status quo (Yuen and Sharma).

· Publication (in progress): Estimating Critical Thresholds in Populations: A Simulation Based Approach. (Sharma and Raborn).

Phillip B. Roger, Manager

Fishery Science Department; Columbia River Inter-Tribal Fish Commission

(503) 731-1301

Past Accomplishments:

· Designed and created the "Bristol Bay Database" containing all available information on freshwater production of sockeye salmon in the Kvichak River system, Alaska.

· Designed and implemented a in-season data acquisition and analysis system for fishery management.

· Expert witness in the U.S. v. Washington and U.S. v Oregon treaty fishing rights cases.

· Member, North Pacific Fishery Management Council Salmon Plan Development Team.

· Technical advisor to the U.S. delegation, Pacific Salmon Treaty negotiations.

· Member, Pacific Salmon Commission Chinook Technical Committee

· Member of a four-man international team which developed the first coast-wide ocean harvest model for chinook salmon.

· Developed the initial version of the System Planning Model used to analyze alternate management options for chinook salmon in the Columbia River basin.

· Designed, acquired and implemented a VAX/PC computer system for 50 users.

· Member, Northwest Power Planning Council Monitoring and Evaluation Group. A team responsible for evaluating the effectiveness of the Northwest Power Planning Council’s Fish and Wildlife Program.

· Member, Northwest Power Planning Council Genetics Workshop Steering Committee.

· Leader of a team designing and implementing an electronic fishery library for the Columbia Basin.

· Member, Yakima/Klickitat Production Project Experimental Design Work Group. Responsible for the experimental design and evaluation of a research hatchery with a projected annual production of approximately 11 million salmon smolts.

· Member, Visiting Committee for the University of Washington, School of Fisheries.

Education:
· Ph. D. Candidate, University of Washington, Seattle, Washington (1976)

Emphasis in ecologic modelling. GPA 4.00. Completed course work and general exams but left for lack of funding. Dissertation topic: “The biologic and economic consequences of alternate management strategies for sockeye salmon in Bristol Bay, Alaska”

· M.S. Fisheries, University of Washington, Seattle Washington (1971)

Emphasis in population dynamics. GPA: 4.00. Thesis: “The ecology of two species of cottids in Iliamna Lake, Alaska, and their relation to sockeye salmon”.

· B.S. Fisheries, University of Washington, Seattle Washington (1968)

Minors in math and chemistry. GPA: 3.30 (first in class).

Experience:

1980-Present: Columbia River Inter-Tribal Fish Commission, Portland, Oregon

· Manager, Fishery Science Dept. (1994 – present; 1986-1990); Senior Fishery Scientist (1990-1994); Systems Analyst (1984-1986); Biometrician (1980-1984)

1975-1980: Quinault Indian Nation, Taholah, Washington. Biometrician, Harvest Manager

1971-1975: Fishery Research Institute, University of Washington, Seattle, Washington. Fishery Biologist, Project Leader
Earl C. Weber, Fisheries Scientist
CRITFC

729 N.E. Oregon, Suite 200

Portland, OR 97232

503-238-0667

email webe@critfc.org
Employment Experience:

· 1987 to present: I am currently a Fisheries Scientist with the Columbia River Inter-Tribal Fish Commission. During the past 10 years I have been involved with inter-agency analytical assessments of management actions aimed at restoring salmonid stocks within the Columbia basin. For the past five years I have been involved with the Plan for Analyzing and Testing Hypotheses or PATH. My work has involved all aspects of the life cycle of different salmonids, but I have particular expertise in the effects of hydropower projects on the survival of salmon.

· 1977 to 1987: During this period I was a Fisheries Scientist with the National Marine Fisheries Service in La Jolla, California. There I studied the population dynamics of tunas and billfishes worldwide. My principal duties consisted if stock assessments of commercial stocks using established fisheries procedures and the development and operation of simulation models. Other duties included biological research on tunas and billfishes.

Educational Background:

· M.S. 1977, Fishery Biology, The Ohio State University. My educational focus was on advance coursework in analytical techniques and aquatic sciences. My Thesis work involved a cooperative study of the effects of stream channelization on fish populations and recreational fishing. Research was conducted through the Ohio Cooperative Fisheries Research Unit.

· B.S. 1975, Fishery Biology, The Ohio State University. My education focus was on fisheries biology and other aquatic sciences, and statistics. During this period I was a Research Assistant with the Ohio Cooperative Fisheries Research Unit where I was involved with a project that investigated the effects of reservoir impoundment on fish populations.

Hilary Forrest

1821 SE 47th Ave, Portland, OR  97215

Education:

· University of Washington, Seattle, Washington.


Master of Science in Nutritional Science. 1987.


Thesis Title: The Effects of Tuna and Pollock Oils on Lipoproteins and Fatty Acids in the Rat.

· University of Vermont, Burlington, Vermont.


Bachelor of Science in Biochemical Sciences. 1981.

Employment:

8/97 to present: Columbia River Inter-Tribal Fish Commission, Portland, Oregon.. Database Programmer/Analyst.

· Duties and responsibilities include providing a variety of database design, implementation, documentation, training, and maintenance services to the organization and its member tribes; working with tribal biologists to integrate tribal fishery-related data into the regional StreamNet aquatic database system; designing, developing, and deploying web-based applications for a fisheries cohort model and an intranet site for CRITFC.

· Technical competencies:

· JavaServer Pages(JSP), JavaScript, HTML, Active Server Pages(ASP), Visual Basic(VB), Microsoft Access

11/87 – 8/96: Jimbo’s Naturally, Del Mar, California. Information Systems Specialist.
· During my eight years at this large natural foods grocery store my responsibilities were many and varied. I was involved in the purchase of the store’s first computer and the subsequent growth of the system into a network integral to all areas of store operations. The applications I used included Microsoft Access, Microsoft Excel, AcPac , and Aldus Pagemaker.

9/85 – 6/87: The University of Washington, Seattle, Washington.

· Research Assistant. Diet and Lactation Study ( 4/87 – 6/87)

· Program Assistant. Genetic Patient Registry (10/86 – 6/87.)

· Work Study Program. Shellfish Feeding Study (9/85 – 6/86)

6/84 – 6/85: The Lotus-Duvet Company, East Burke, Vermont. Office Assistant.

6/82 – 6/84: Medical Center Hospital of Vermont, Burlington, Vermont. Pulmonary Function Technician.

9/81 – 6/82: The Mountain House School, Lake Placid, New York. High School Science Teacher.

Awards:

· 1986: Dora Waller Scholarship, University of Washington.

· 1985-1986: University of Washington Graduate Tuition Waiver.

· 1977-1979: University of Utah Athletic Scholarship.

· 1978: Intercollegiate All American Ski Team (AIAW).

Overview of ESSA Technologies Ltd.

ESSA Technologies Ltd. (ESSA) is an independent Canadian company, originally incorporated in 1979 under the name ESSA Environmental and Social Systems Analysts Ltd. Information on ESSA and our corporate experience can be found at www.essa.com. ESSA staff have been involved in working with data from the Columbia River Basin for over 15 years. This has included several projects to develop experimental designs for habitat restoration in the Columbia Basin, using active adaptive management as a guiding strategy (Walters et al. 1988, 1989; Marmorek et al. 1999; Peters and Marmorek 2000; I. Parnell (in review); Peters and Marmorek 2002b].  From 1996 to 2000, ESSA led the effort by PATH to evaluate alternative management actions for Snake River chinook (Marmorek and Peters 2001, Deriso et al. 2001, Peters and Marmorek 2001, Peters et al. 2001). This also included efforts to develop and quantitatively evaluate experimental management designs to assess critical uncertainties in the hydrosystem, hatchery and habitat domains (Peters and Marmorek 2000). Over the last two decades, ESSA has also been active in other parts of North America, advancing the application of adaptive management and monitoring to a diverse set of projects. ESSA helped to develop probability-based regional scale surveys for the U.S. Environmental Protection Agency (National Surface Water Survey, EMAP Near Coastal Regional Survey) as well as for Environment Canada (Fraser River Basin Assessment Program). ESSA has also has been involved in a number of watershed restoration efforts (Alexander et al. 2000a, Alexander et al. 2000b, Marmorek and Parnell 2002). Key project members are described below.

David R. Marmorek

Birthdate:
December 6, 1952 
Citizenship:
Canadian
Post-Secondary Education

(
M.Sc. Zoology, University of British Columbia, 1983. Thesis topic: Effects of lake acidification on zooplankton community structure and phytoplankton-zooplankton interactions: an experimental approach. 397 pp.


(
B.E.S. (Honors), Man-Environment Studies and Mathematics, First class honors, University of Waterloo, 1975.

Professional Experience
1993 - now
Director,  ESSA Technologies Ltd.

1991 - now
Adjunct Professor, School of Resource and Environment Management, Simon Fraser University.

1983 - 1993
Director,  ESSA Environmental and Social Systems Analysts Ltd.

1981 - 1983
Systems Ecologist, ESSA Environmental and Social Systems Analysts Ltd.

1975 - 1978
Applied Ecologist/Urban Planner, Proctor and Redfern Ltd.

Relevant Experience and Publications
· 1998-2000: developed experimental designs for adaptive management experiments to understand how flow affects whitefish in the Canadian Columbia River, and fall chinook in Clear Creek, California

· 1995-2000: coordinated an interagency group of fisheries scientists and peer reviewers in decision analyses of endangered Columbia River salmon (PATH: Plan for Analyzing and Testing Hypotheses)

· 1982-1995: developed experimental designs and models for a series of major projects in Canada and the United States concerned with watershed restoration and monitoring related to acidic deposition

· 1993-1995: guided research, monitoring and modelling activities to restore salmonid populations in Kennedy Lake, BC, working with natives, fish agencies, logging companies, and community groups

· 1992-1993: developed experimental designs for the Fraser River Basin Assessment Program, and the EPA’s Environmental Monitoring and Assessment Program

Peters, C.N. and Marmorek, D.R.  2001. Application of decision analysis to evaluate recovery actions for threatened Snake River spring and summer chinook salmon (Oncorhynchus tshawytscha). Can. J. Fish. Aquat. Sci. 58(12):2431-2446. http://www.nrc.ca/cgi-bin/cisti/journals/rp/rp2_tocs_e?cjfas_cjfas12-01_58
Peters, C.N., Marmorek, D.R., and Deriso, R.B.  2001. Application of decision analysis to evaluate recovery actions for threatened Snake River fall chinook salmon (Oncorhynchus tshawytscha).  Can. J. Fish. Aquat. Sci. 58(12):2447-2458.http://www.nrc.ca/cgi-bin/cisti/journals/rp/rp2_tocs_e?cjfas_cjfas12-01_58
Marmorek, David R. and Calvin Peters. 2001. Finding a PATH towards scientific collaboration: insights from the Columbia River Basin. Conservation Ecology 5(2): 8. [online] URL: <http://www.consecol.org/vol5/iss2/art8>
Marmorek, D.R., G. Lacroix, J. Korman, I. Parnell, and W.D. Watt. 1998. Modelling the effects of acidification on Atlantic salmon: a simple model of stream chemistry. Can. J. Fish. Aquat. Sci. 55(9): 2117-2126.

Korman, J., D.R. Marmorek, G. Lacroix, P.G. Amiro, J.A. Ritter, W.D. Watt, R.E. Cutting, D.C.E. Robinson. 1994. Development and evaluation of a biological model to assess regional scale effects of acidification on Atlantic salmon. Can. J. Fish. Aquat. Sci. 51:662-680.

Marmorek, D.R. and J. Korman. 1993. The use of zooplankton in a biomonitoring program to detect lake acidification and recovery. Water, Air, and Soil Pollution 69: 223-241.

Qualifications Summary

FTE: 0.2
David Marmorek would act as lead Technical Facilitator for this project. As the President of ESSA Technologies Ltd., David has over twenty-five years of experience in environmental consulting, including technical facilitation, simulation models, ecological risk assessments and environmental monitoring plans for a wide variety of resource management problems, spanning local watershed to continental spatial scales. Recent relevant projects include a project on Clear Creek (Redding, California) to rigorously assess the benefits and costs of adaptive management experiments to generate variations in flow, as part of a watershed restoration project, and a similar project on the Canadian Columbia River (downstream of the Keenleyside Dam). He played a key role in the development of experimental designs for the Fraser Basin Assessment Program, the EPA’s Environmental Monitoring and Assessment Program, and the National Acid Precipitation Assessment Program. From 1995 to 2000, he led an inter-agency team of 25 modelers, managers and policy makers, assessing risks to endangered chinook salmon stocks in the U.S. Columbia River and alternative rebuilding strategies, known as the PATH process (Plan for Analyzing and Testing Hypotheses). Mr. Marmorek has an Honours Degree in Environmental Studies and Mathematics from the University of Waterloo, and an M.Sc. in Zoology from the University of British Columbia. He is the author of over 25 peer-reviewed publications, and over 100 technical reports. He serves as an Adjunct Professor at Simon Fraser University. In 1985, Mr. Marmorek was awarded the prestigious Bronze Medal by the U.S. Environmental Protection Agency.

Calvin N. Peters

Birthdate:
April 26, 1967
Citizenship:
Canadian
Post Secondary Education
· Masters of Resource Management, Simon Fraser University, Burnaby, BC, 1996

Interdisciplinary training in integrated environmental management, specialization in policy analysis and quantitative approaches to decision-making in fisheries management


B.Sc. Ecology, Simon Fraser University, Burnaby, BC, 1992.

(Specialization in evolutionary and behavioural ecology)


Diploma of Technology (Honors), BC Institute of Technology (1988)
Professional training in financial management, capital budgeting and financing, and computer systems analysis, design, and programming.

Professional Experience
1996 - now
Systems Ecologist, ESSA Technologies Ltd., Vancouver, BC.

(Sept-)
Responsibilities include: proposal preparation, workshop facilitation, data analysis, ecological modelling, statistical and decision analysis, and report writing.

Jan. 01/96-
Research Assistant, Simon Fraser University, Burnaby, BC.

Aug. 31/96
(Contract position with Dr. Randall Peterman) 

1994-1995
Recreational Fisheries Policy Analyst, Fisheries Branch, BC Ministry of  Environment, Lands, and Parks

Publications and Reports

Peters, C.N. and Marmorek, D.R.  2001. Application of decision analysis to evaluate recovery actions for threatened Snake River spring and summer chinook salmon (Oncorhynchus tshawytscha). Can. J. Fish. Aquat. Sci. 58(12):2431-2446. http://www.nrc.ca/cgi-bin/cisti/journals/rp/rp2_tocs_e?cjfas_cjfas12-01_58
Peters, C.N., Marmorek, D.R., and Deriso, R.B.  2001. Application of decision analysis to evaluate recovery actions for threatened Snake River fall chinook salmon (Oncorhynchus tshawytscha).  Can. J. Fish. Aquat. Sci. 58(12):2447-2458.http://www.nrc.ca/cgi-bin/cisti/journals/rp/rp2_tocs_e?cjfas_cjfas12-01_58
Alexander, C.A.D., D.R. Marmorek, and C.N. Peters. 2000a. Applying decision analysis to whitefish management in the Columbia River: Is it worth varying flows to reduce key uncertainties? Prepared by ESSA Technologies Ltd., Vancouver, BC for Paul Higgins, BC Hydro Power Supply, 8th Floor 6911 Southpoint Dr., Burnaby, BC, V3N 4X8. 54 pp. and appendices.

Peterman, R.M., C. Peters. S Frederick and C. Robb. 1998. Bayesian decision analysis and uncertainty in fisheries management. In: T. Pitcher, D. Pauly, and P.J.B. Hart (eds.). Reinventing Fisheries Management: Proceedings of a Symposium held February, 1996. Kluwer Academic Publishers, Dordrecht. 646 pp.

Peterman, R.M. and C. Peters. 1998. Decision Analysis: Taking Uncertainties into Account in Forest Resource Management. In: V. Sit and B. Taylor (eds.). Statistical Methods for Adaptive management Studies.  Resource Branch, BC Ministry of Forests, Victoria BC, Land Management Handbook No. 42.
Qualifications Summary

FTE: 0.33
Calvin Peters would assist with technical facilitation and the completion of work products. Mr. Peters is highly skilled at integrating the biological, economic, and social components of environmental problems into comprehensive, practical solutions. He specializes in quantitative and analytical tools for the evaluation of environmental policy and research. From 1996 to 2000, Mr. Peters worked with over twenty scientists from a variety of agencies and interests in a comprehensive evaluation of the biological benefits and trade-offs of alternative recovery strategies, and research, monitoring, and experimental management for endangered Columbia River salmon stocks in Washington, Oregon, and Idaho. In this capacity he led the development of a decision analysis framework to evaluate alternative hydropower system management actions and alternative experimental designs for adaptive management and ongoing research and monitoring. Other projects include an environmental review of salmon farming operations in British Columbia, assessing the biological effects of restoration options for sockeye salmon in Okanagan Lake, planning an experimental re-introduction of sockeye salmon to Skaha Lake in the Okanagan Basin, and development of a decision-making framework for lake stocking policy in the management of BC freshwater fisheries. Mr. Peters has considerable expertise in analytical and technical writing, and has co-authored chapters on decision analysis for a BC Ministry of Forests Statistical Handbook on Adaptive Management, and for a volume on Fisheries Management published in 1998. He has also prepared technical documents for a Royal Society of Canada expert panel on Canadian Marine Fisheries. Mr. Peters has an inter-disciplinary background in computer systems, financial management, and ecology, and has a Masters degree in Resource and Environmental Management from Simon Fraser University. He has received numerous academic awards.

Ian J. Parnell

Post-Secondary Education
· Master of Resource and Environmental Management, Simon Fraser University, Burnaby, BC (Candidate, Summer 2002).

· B.Sc. (honours) Ecology, Simon Fraser University, Burnaby, BC, 1990.

Professional Experience

1998 - 2002
Systems Ecologist, Fisheries and Aquatic Sciences Team, ESSA Technologies Ltd.

1996 - 1998
Graduate researcher, Fisheries Management, Simon Fraser University.

1994 - 1996
Systems Ecologist, Fisheries and Aquatic Sciences Team, ESSA Technologies Ltd.

1993 - 1994
Research Assistant, ESSA Technologies Ltd.

1992 - 1993
Research Associate, Fisheries and Aquatic Sciences Team, ESSA Environmental and Social Systems Analysts Ltd.

Publications and Reports
Parnell, I.J. (in review). Use decision analysis to design a habitat restoration experiment. Master’s thesis, School of Resource and Environmental Management, Simon Fraser University, Burnaby, BC.

Marmorek, D.R. and I.J. Parnell. 2002. Cheakamus River Water Use Plan Consultative Committee Report. Prepared for the Cheakamus River Water Use Plan Consultative Committee. Prepared by ESSA Technologies Ltd. A BC Hydro project. pp 91 + app.

Deriso, R.D., D.R. Marmorek, and I.J. Parnell. 2001. Retrospective patterns of differential mortality and common year effects experienced by spring and summer chinook salmon (Oncorhyncus tshawytscha) of the Columbia River. Can. J. Fish. Aquat. Sci. 58: 2419-2430.

Marmorek, D.R., G. Lacroix, J. Korman, I. Parnell, and W.D. Watt. 1998. Modelling the effects of acidification on Atlantic salmon: a simple model of stream chemistry. Can. J. Fish. Aquat. Sci. 55: 2117-2126.

Parnell, I. and G. Lang. 1998. Statistical power analysis of the Theodosia River water quality monitoring program. Prepared for the British Columbia Ministry of Environment, Lands and Parks. Prepared by Klohn-Crippen Consultants Ltd.

Qualifications Summary

FTE: 0.33
Ian Parnell has been a member of ESSA’s Fisheries and Aquatic Sciences Team for nine years, and would contribute significantly to the technical facilitation process and work products of this project. His training rests upon a solid technical foundation of programming, simulation modeling, data analysis, and technical writing. He is skilled at the development and application of quantitative tools and methods to support decision-making in resource management. Mr. Parnell has applied his skills to the statistical evaluation of water quality monitoring programs, the analysis of statistical relationships between fish production and indicators of freshwater habitat quality, and the use of statistical power and decision analysis to select the “optimal” design of large-scale watershed restoration experiments.

Nicolaas Wilhelmus Bouwes Jr.

Birth date: 6/20/66
Citizenship: United States
Post-Secondary Education

Ph.D.- Aquatic Ecology,  Utah State University. Dissertation: ‘ The effects of native and non-native fish on stream foodwebs ’ January 1999. 

M.S.- Aquatic Ecology, Utah State University. Thesis: ‘My life as an egg: a cisco’s perspective’ March 1995. 

B. S.- Zoology- University of Wisconsin, Madison. December 1989. 

Professional Experience

2000-present. Owner, Eco Logical Research- Environmental Consultant. 

2001-present.  Adjunct Professor, Department of Fisheries and Wildlife, Utah State University, Logan UT 

1999-2000. Biometrician/Modeler Natural Resource Specialist 4. Oregon Department of Fish and Wildlife,

1998-1999. Fish Population Analyst, Natural Resource Specialist 3. Oregon Department of Fish and Wildlife, 

1991-1998. Research Assistant. Utah State University, Department of Fisheries and Wildlife.

1990-1991. Associate Research Specialist. Center for Limnology, University of Wisconsin, Madison.

Relevant Experience and Publications

2000-present. involved in the Ecosystem Diagnosis and Treatment (EDT) Evaluation Project to validate the EDT model, Effectiveness Monitoring  Project conducted by the US Forest Service to statistically analyze impacts of management actions to Columbian River Basin tributaries, and the Comparative Survival Study (CSS)  to analyze PIT-tag information estimating survival of salmon smolts with different migration experiences through the Columbia River hydropower system.

1998-2000. represented the state of Oregon in analytical regional forums including the decision analyses of endangered Columbia River salmon under the Plan for Analyzing and Testing Hypotheses (PATH), and the Technical Recovery Team (TRT) for endangered salmon of the Willamette and Lower Columbia River.  Provided technical review of the NMFS’ Cumulative Risk Initiative, and on 2000 Biological Opinion, All-H, and Environmental Impact Statement on the operation of the Columbia River hydropower system.

1996-1997.  Conducted a population viability analysis of endangered fish in the Upper Colorado River Basin. Provided management advice to optimize sampling and monitoring programs. The model was used to assess and create recovery goals for the Recovery Implementation Program.

Budy, P., G. P. Thiede, N. Bouwes, C. Petrosky, H. Schaller. 2002. Evidence linking delayed mortality of Snake River salmon to their earlier hydrosystem experience.  North American Journal of Fish Management. 22:35-51
Crowl, T.A., N. Bouwes, M. J. Townsend, A. P. Covich, and F. N. Scatena. 2000. Estimating the potential role of freshwater shrimp on an aquatic insect assemblage in a tropical headwater stream: a bioenergetics approach.  Verhandlungen Internationale Vereinigung Limnologie.  

Bouwes, N. and Chris Luecke. 1997. The fate of Bonneville cisco eggs in Bear Lake: evaluating mechanisms of egg loss. Transactions of the American Fisheries Society.  126:240-247.

Crowl, T. A. , C. R. Townsend, N. Bouwes, H. Thomas. 1997. Scale and causes of patchiness in stream invertebrate assemblages: top-down predator effects? Journal of the North American Benthological Society. 16(1):277-285.

Schindler, D. E., B. M. Johnson, N. A. MacKay, N. Bouwes, J. F. Kitchell. 1994.  Crab: snail size-structured interactions and salt marsh predation gradients. Oecologia: 97:49-61.

He, X., J. F. Kitchell, J. R. Hodgson, R. Wright, P. A. Soranno, D. M. Lodge, P. A. Cochran, D. Benkowski, and N. Bouwes. 1993. Roles of fish predation: piscivory and planktivory.  In The trophic cascade in lakes. eds. S. R. Carpenter and J. F. Kitchell. pp. 85-102. Cambridge University Press. Great Britain.

�	In this context “broad-scale” may mean both integrative life-cycle analyses for particular stocks (all life history stages, all H’s) as well as sub-basin or provincial ‘broad scale’ surveys of particular life stages using probability-based sampling schemes.


�	“Spawning and rearing habitat” as used in this proposal is meant to include the habitat for all fresh water life stages including incubation, emergence, migration, and holding.


�	This proposal received a favourable review by the ISRP (ISRP 2002-8).


�	“Spawning and rearing habitat” as used in this proposal is meant to include the habitat for all fresh water life stages including incubation, emergence, migration, and holding.
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