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Section 9 of 10. Project description

a. The Willamette and Lower Columbia Technical Recovery Team has been tasked with developing population delisting criteria for five salmonid Evolutionarily Significant Units (ESUs)
 and assisting the National Marine Fisheries Service (NMFS) and local entities in the development and implementation of habitat recovery measures. Delisting will occur when factors that placed the ESUs at risk and/or are limiting recovery have been addressed.  Habitat quantity and quality in Columbia River estuary and tidewater are thought to be major factors limiting the viability of listed ESUs in the Columbia River basin. For example, the productive capacity of the estuary for salmonids has decreased – by over 50 percent, according to one estimate – due to changes in hydrological conditions, loss of shallow-water habitats due to diking and filling, a shift from a macrodetritus-based food web to one dominated by microdetritus, and the introduction and spread of non-native species (Bottom et al. 2001 This is not in the reference list).  These factors, in combination with reduced life-history diversity of salmonid populations, exert considerable influence over the long-term viability, and hence the prospects for recovery, of listed salmonids.

This project would facilitate the analysis and recommendations of the Willamette and Lower Columbia Technical Recovery Team (WLC-TRT) and the recently formed Interior Columbia-Snake Technical Recovery Team (ICS-TRT), and would generally benefit regional salmon recovery efforts, by identifying and securing essential habitat data on estuary/tidewater areas in the lower Columbia River and its principal tributaries.  Consistent with needs identified in the NWPPC’s Fish and Wildlife Program, the FCRPS Biological Opinion, and BPA’s evaluation criteria for Reasonable and Prudent Criteria, the project would address four primary objectives:

· Characterize habitat/fish productivity relationships;

· Identify factors for decline and factors that limit recovery;

· Identify early actions for recovery; and

· Identify research, monitoring, and evaluation needs.

The information obtained through this project would enable estimates of current and historic estuary/tidewater habitat capacities, which will be informative in setting goals and monitoring fish performance (e.g., distribution, abundance, and survival and growth rates), and identifying the location, amount, type, and quality of habitat needed to ensure recovery.  In combination with data being collected under the auspices of NMFS, USACE, LCREP and other research programs, this project will greatly improve our knowledge base, identify critical uncertainties and knowledge gaps, and provide information necessary to assess habitat health and prioritize conservation actions in the Columbia River estuary and tidewater areas.

The Columbia River estuary and tidally influenced areas serve as important migratory, rearing, and, in the case of certain chum populations, spawning habitat for ESA-listed and non-listed anadromous fish stocks that originate in the Columbia River and Snake River basins.  This project will describe the historical and current availability (opportunity) and use of tidewater habitat by different life stages of all anadromous species.  Data collection and analysis will be carefully coordinated with LCREP, NMFS, WLC-TRT, ICS-TRT, and other research and management entities active in the lower Columbia River.  In particular, we will work closely with the WLC- and ICS-TRTs and regional salmon recovery planning bodies (e.g., Lower Columbia River Fish Recovery Board) to ensure that their information needs are met and that opportunities for review and comment occur on an ongoing basis.  All information generated by this project will be shared with interested parties and disclosed to the public in a timely manner.

b. Technical and/or scientific background
Pursuant to the Endangered Species Act, NMFS has initiated recovery planning in the Columbia Estuary, Lower Columbia, and Columbia Gorge provinces by creating the Willamette and Lower Columbia Technical Recovery Team, which comprises fisheries scientists from state, federal, tribal, and private organizations. The major tasks of the TRT are to identify delisting criteria for ESUs and viability criteria for populations within ESU’s; identify early actions for recovery; and serve as science advisors during the recovery planning phase – i.e., advise and coordinate with NMFS, regional and subregional groups, and others involved in the recovery process.  The TRT will also assist in developing a monitoring and evaluation strategy that implements at least two of the three primary levels in the FCRPS Biological Opinion.

The WLC-TRT has formed a habitat sub-committee to work on habitat-related issues in the Lower Columbia and Willamette River basins. The habitat group has divided its workload into several categories that address landscape-scale effects, mainstem (estuary, tidelands) habitat, tributary habitat, and water quality. This study forms the basis for addressing habitat-related issues within the tidally influenced area of the Columbia River Basin above the estuary.  We subscribe to the premise, stated on page 38 of Salmon at River’s End (Bottom et al. 2001), that “estuarine habitat use and salmon migration patterns may depend as much on the status of upriver habitats and source populations as on the environmental conditions within the estuary itself.”  The fish and their habitat are inextricably linked, the relationship between them changes in response to population fluctuations and environmental conditions, and management is best served by conserving the processes that maintain this natural dynamic.   

Recognizing that some of the activities that we propose to undertake may overlap, in part, with other studies in the lower river, and that the overall research effort would benefit from coordination and collaboration among parties, we recommend that the final scope of work for this project be developed after in-depth consultation with those parties. To this end, a series of project initiation meetings and the development of a refined scope of work at the start of the project.  A project advisory committee comprised of representatives from various research and management agencies will be formed.  To the greatest extent possible, we will adapt our objectives and tasks to avoid redundancy and to promote synergy and cooperation with other research and management efforts in the region.  

This project focuses primarily on the tidal-fluvial or tidal freshwater area (sensu Simenstad et al. 1990), defined as the reach of river upstream of the saline/freshwater interface (i.e., the maximum upstream extent of salinity intrusion) that is tidally influenced.
  In the Columbia River, the tidal-fluvial area extends from Puget Island to the base of Bonneville Dam, a distance of 55 km.  The tidally influenced area of the Willamette River is bounded at its upper end by Willamette Falls.  River flow and tidal propagation interact strongly in these reaches.  Other tributaries to the lower Columbia River, such as the Cowlitz River, are affected to varying degrees. Physical modifications caused by human activities such as dredging, diking, and filling, and hydrological changes caused by project operations and water withdrawals in the upper basin, have combined to affect fish movement, mainstem spawning, and rearing habitat availability and quality in the tidal-fluvial reach downstream of Bonneville Dam.  The biological effects of some altered processes have been inferred but not proven.  For example, high magnitude floods are less common now than historically, and mainstem reservoirs trap large woody debris transported from headwater reaches, suggesting that large woody debris in the tidal-fluvial reach is down significantly from historical levels.  The data necessary to confirm this hypothesis has not been collected.  Until a better understanding is achieved, efforts to improve conditions and recover populations that utilize this section of the Columbia River will be thwarted. 

Another important feature of this project that differentiates it from other lower Columbia River studies is its emphasis on basin-wide salmon recovery.  Our objectives are explicitly linked to the development of recovery strategies for listed ESUs.  The information obtained through this project will be directly incorporated into recovery plans being developed with the assistance of the WLC- and ICS-TRTs. 

c. Rationale and significance to Regional Programs

Overview

The effectiveness of salmon recovery and habitat conservation efforts in the Columbia River requires a thorough understanding of the historical conditions and selective pressures under which the species persisted. That the Columbia River has been extensively altered from its historical state is well known; urban and rural development, agricultural practices, timber harvesting and road construction, hydroelectric development, land conversions, channelization, and loss of riparian and floodplain habitats are some of the more prominent causes of change. However, the effects of these factors on physical and ecological processes and characteristics of tidally influenced areas are not well understood.  This project will help provide a  better understanding to ensure that the conditions necessary for salmon recovery and general ecosystem health are restored and maintained over time.  

The Lower Columbia River Basin includes all tributaries and associated watersheds that drain into the Columbia River from its mouth to river mile 146. The geographic area that is the focus of this study includes the section of the Columbia River upstream of Puget Island, extending to Bonneville Dam on the mainstem and to Willamette  Falls on the Willamette River. The project area comprises a complex network of main, distributary, and dendritic side channels, unvegetated and vegetated bars and islands, emergent and forested wetlands, and extensive mudflats in low-velocity, peripheral areas.

The project area encompasses a diversity of landscapes and supports a substantial human population of more than 2 million people. Historically, the area supported a diverse mix of wildlife and salmon species.  All anadromous salmon that utilize areas upstream must pass through the tidal-fluvial area and estuary en route to and from the ocean.  Importantly, the various species and populations have evolved diverse life history strategies to maximize their overall fitness by avoiding competitors, predators, etc. and by efficiently exploiting resources in the lower river and estuary.  Management has shifted from one emphasizing production, in which salmon were presumed to move rapidly through these areas without significant mortality, to one that recognizes the linkages between freshwater, estuarine, and ocean phases and the role that habitat plays in influencing salmonid survival during each of these phases.  This conceptual model, which was first articulated by Rich (1939) has only recently gained ascendancy in fisheries management circles due to a misplaced faith in hatchery production (Lichatowich 1999).  

Two basic ecological tenets drive salmonid management as it applies to the estuary and lower river.  One is that the geographic distribution and life history strategies exhibited by salmon populations should reflect their ecological requirements and the varied conditions that they encounter in completing their life cycles.  The other is that resource exploitation and partitioning by different species and life stages should maximize productivity and resilience of salmon by increasing opportunity and spreading risk over time and space.  When viewed through this lens, salmon recovery becomes an exercise in identifying the ecological requirements of salmon, describing the habitat and other conditions necessary to fulfill those requirements, determining what action are needed to create or restore the desired conditions, and implementing those actions.  

Delisting and recovery efforts will focus on maintaining, restoring, and protecting the diverse character and functions of the lower Columbia River and estuary. As tributary and upriver factors improve for listed and non-listed anadromous species, we can expect their utilization and dependence on the tidal-fluvial reach to increase.  

A holistic, ecosystem-based perspective will be required to ensure that the area is capable of supporting the diversity and number of populations expected in the future. Neither the historical or current status of the area has been adequately described for recovery planning to be effective.  This proposal is meant to address these shortcomings.

The information and analysis developed through this study will assist in the identification of habitat protective/restorative measures for the recovery of ESA-listed salmonids within the Columbia River basin. The project area is unique due to its hydrological and sedimentological characteristics, because of its position within the overall system, because of the size and complexity of habitat it comprises, and because it provides critical (essential) habitat for all anadromous species originating upriver. 

It is generally held that humans have modified aquatic habitats in the tidal-fluvial reach of the Columbia River to the detriment of salmonids.  Concern over these human-induced changes has led to the creation of several habitat conservation programs, including the Columbia River Estuary Data Development Program (CREST), Lower Columbia River Bi-State Water Quality Program, National Estuary Program (NEP), the Lower Columbia River Estuary Program (LCREP), Environmental Protection Agency's (EPA) superfund designation of the Portland Harbor, and the U.S. Army Corps of Engineers (USACE) navigation and flood control programs. 

Additionally, several watershed conservation planning efforts are underway at the local level.  The NWPPC is currently compiling sub-basin summaries of the watershed to aid in project selection. These efforts have been stymied by a lack of empirical information on fish distribution and survival, fish habitat, and the factors that influence them. This project will contribute information that fisheries managers and local planning bodies can use to identify and prioritize habitat conservation actions.  

The above-mentioned programs have generated a surfeit of habitat data, but as their primary goal is often something other than salmon recovery, the information may not exist in a useable form or be directly applicable to salmon recovery. One of the first steps will be to review and synthesize existing habitat information to identify data gaps and facilitate analysis by the TRT. Ensuing tasks will focus on habitat measurement and characterization, production estimates, and identification of threats and/or factors limiting salmonid production. 

General Approach
Based on our review of available information and conversations with other researchers, several critical issues and information needs related to habitat availability and quality in the tidal-fluvial reach remain unresolved.  

With regard to its utility in salmon recovery planning, the extent and applicability of existing habitat data is unknown.  Therefore, we propose to compile and review existing information as a prelude to developing a more detailed scope of work.   Potential data sources:

· CREST reports
· Hudson Bay Corporation reports
· BLM land surveys
· Oregon and Washington habitat, fish and wildlife surveys
· Bi-State water quality reports
· NEP publications
· EPA studies
· LCREP reports
· Lower Columbia River Fisheries Development Program reports
· USACE reports
· FEMA flood insurance studies
· Willamette Basin Atlas and GIS coverage
· Storm drainage master plans
· Sub-basin summaries
· Watershed limiting factors reports
· Habitat project grant applications
· NMFS studies
· University theses and dissertations
· Newspaper and other historical accounts
· Interviews with citizens and community elders
Primary Questions/Expected Products:

1. What are the historical and current distributions of steelhead, chinook, and chum salmon species and life stages within the tidal-fluvial reach? How has the geographic distribution and timing for each species/life stage changed due to human actions? 

Products would include:

i. Maps (scale 1:24,000 desirable and probable, otherwise 1:100,000 if not practical) and tabular summaries;

ii. Narrative description of major changes and timeframes in which they took place;

iii. Comparison of historical vs. current distributions by species. Note that an effort will be made to differentiate among habitat/area usage by lower Columbia/Willamette ESU populations versus upper basin ESU’s.

2. How have aquatic habitat and riparian conditions changed from historical conditions? Specifically, what are the changes in: 

· Riparian vegetation composition and structure?

· Available wetlands for 10, 20, 50, and 100-year storm events?

· Available secondary and tertiary channels, connected wetlands, marshes, or backwater sloughs?

· Hydrograph changes due to upriver hydroelectric project and land use practices.

Products would include:

i. Maps (scale 1:24,000 desirable, otherwise 1:100,000 if not practical) and tabular summaries;

ii. Narrative description of major changes and timeframes in which they took place; and

iii. Comparison of historical vs. current distributions by area. 

3. What was the historical production capacity by species? What are they currently? What are the primary factors for any changes from historical to current?

Products would include:

i. Compilation of available information on smolt production capability, estimates from ODFW, WDFW, USFS, NWPPC, NMFS, EDT, etc.;

ii. Graphical and/or tabular summaries for each species; and

iii. Narrative description of primary limiting factors. 

4. What are the current conditions of accessible habitat (e.g. suitable, non-suitable, and marginal)? What areas are considered non-suitable for spawning and rearing (were they non-suitable historically)? What river/estuary areas are critical for completing necessary life cycle stages and expressing life history diversity, may include upwelling and nursery areas. 

Products would include:

i. Classification and assessment of habitat suitable for salmonids;

ii. Map and tabular summaries by area; and

iii. Narrative description of existing threats degrading habitat quality. 

5. Where are the most productive habitats (e.g., areas of greatest utilization) remaining for each species?  Where do important nursery areas exist? Where are the best remaining habitats? 

i. Define criteria for selection of core areas or Refugia

ii. Maps and tabular summaries for each subbasin.

d. Relationships to other projects 
The goal of this project is characterize historical and existing salmon habitat in the tidal-fluvial reach of the lower Columbia River.  A similar project is currently underway in the Columbia River estuary, and involves NMFS, LCREP, and the Oregon Institute of Technology researchers. NMFS and the WLC-TRT are currently evaluating freshwater tributary habitat in the Lower Columbia/Willamette domain.  Our proposal addresses information needs not specifically subsumed under these other research programs. 

A number of watershed assessment projects within the region, such as the Scappose watershed assessment, have included portions of the tidal-fluvial reach in their investigations. We will utilize the results of those projects.  

This project will be closely coordinated with research underway by the Washington Department of Fish and Wildlife to map hydromodifications along the lower Columbia mainstem. We will also attempt to coordinate with ongoing research on chum salmon spawner distribution and habitat in the lower river.  

e. Project history (for ongoing projects) 

N/A

f. Proposal objectives, tasks and methods

Objective 1. Collect, analyze and synthesize existing available data 


Task 1.a   Describe Historical Conditions

Scope: The project area includes tidal-fluvial reaches of the Columbia River and Willamette River, including Multnomah Channel. As mentioned above, multiple planning efforts are currently underway within the region.  All of these will require the compilation of relevant information, and the abstraction of data relating to salmonid populations and habitat conditions in the tidal-fluvial reach. For example, the NWPPC has initiated a basin planning process for the Lower Columbia and Willamette River. Subbasin summaries will be a good source of information.  Watershed assessments that include portions of the tidal-fluvial reach have been completed for a few of the watersheds. 

Method: After data needs are identified, we will contact key individuals familiar with the watersheds who possess relevant technical information, and survey the literature and existing habitat databases to determine the extent and quality of available habitat information. The basic objective of this task is to compile data that can be used to complete task 1.b and Task 1.c. All pertinent sources of information, including maps, photos, documents, and databases will be reviewed for inclusion the tidal-fluvial assessment. 

This task will enable the compilation of valuable reference information about the bio-physical conditions and land use activities of the tidal-fluvial reach. To ensure quality control, we will document the source, coverage, quality, and other characteristics of the various habitat data sets. For each type of information sought under tasks we will compile information on:

1. Information sources and references, including documents, websites, maps, and agency/tribe contact, address, phone number; 

2. Geographic coverage, including sub-basin, sub-drainage, and reach, as indexed by EPA stream code (or portion of code);

3. Time periods covered by the data;

4. Format of data (e.g., hard copy with maps; digital with reference to hard copy maps; digital within full GIS database);

5. Intended use of data;

a. Data format and units;

b. Data quality/reliability;

c. Methodology;

d. Spatial coverage;

e. Temporal coverage;

f. Linkage to other data; and

g. Suitability of data for analytical applications and needs. 

The information obtained in this task will be summarized for each category, organized by source and parameter. A synthesis of biophysical conditions and land use activities will be written for the tidal-fluvial area, organized by reach and category.

Based on the complied information we will describe the historical characteristics of the tidal-fluvial reach including habitat types, water quality, species diversity, abundance, and connectivity of habitat units. The information will include a characterization of fish usage. 

1. What are the historical and current distribution of chum, steelhead, chinook, lamprey, coho, and cutthroat trout?

2. How has the historical range for each species been changed by human actions?

3. What were the historical production capacities, what are they currently?

4. What physical characteristics and processes distinguish individual sub areas or combinations of sub areas from each other?

5. What are the historical range and use of other species of concern?

Task 1.b  Habitat Typing.

Method. The objective of this task is to stratify the tidal-fluvial reach into discrete subreaches and land formations based on variations in condition (ecological processes) and response (ecological function) caused by differences in terrain, geology, and disturbance history.  Subreach and land formation delineation and classification will be conducted using maps, aerial photographs, literature review, and field observations. Based on this information, we will identify areas likely to respond similarly to changes in the input factors (water, sediment, wood). The classification criteria will enable assessment of current channel conditions and interpretation of the habitat characteristics and habitat-forming processes identified as important for listed species and other species of concern. 

The classification system will be a modified version of the USFWS classification system; detail will be added to reflect the habitat needs of the various salmonid species.   

Task 1.c Watershed Characterizations and Assessment. 

Approach: We will use a four-step process to describe data needs, current environmental baseline, the relative value of watershed processes for fish, and habitat conservation priorities. 

Method:  We need to describe the data needs to assess the physical and biological conditions, and to avoid the collection and analysis of irrelevant information, it will be necessary to clearly define and prioritize information requirements before attempting to apply watershed assessment methodology. Therefore, we will expend a certain amount of effort in defining a priori the types and amount of data needed to complete analysis. In consultation with WLC-TRT and NMFS personnel, we will refine the terminology, definitions, protocols, and temporal/spatial coverage desired for each category of biophysical and land use activity information. This step will ensure that subsequent analyses and decisions are accurate and accepted by WLC-TRT and NMFS as the best scientific information available. 

To ensure consistency and to provide meaningful feedback to recovery planners, we recommend that the same attributes and supporting data/analyses be described for listed populations that may currently or historically used the watersheds. This information will supplement data on species presence/absence, distribution, life-stage needs, and life-stage habitat use. 

Once criteria and procedures have been defined and validated, we will compile relevant information from source materials (e.g. maps, photos, literature, field notes, etc.) identified and assembled in Task 1.a to complete the assessment. Gaps in data coverage will be identified. The data will be imported to Microsoft Access (exportable to Microsoft Excel) to facilitate data storage and customized reporting. 

Next we will describe the current environmental conditions for each area. To guide our efforts and ensure that the most powerful suite of indicators is selected based on the best available science; we propose to evaluate the elements for a watershed assessment for completeness and scientific validity. We will identify aquatic and terrestrial resource goals, key indicators for resource condition, and practical performance standards – including those associated with Properly Functioning Condition – that can be used to evaluate current and future environmental conditions in the watersheds. Note that the recommended format enables identification of multiple environmental states, such as current baseline conditions, and different thresholds or resource status, including Properly Functioning Conditions. 

We will develop tables that indicate goals, indicators, and standards for several Resource Categories, defined as the natural habitat elements or habitat-forming processes that affect long-term environmental health, in particular the survival and persistence of listed species. Examples include:


Hydrology




Fish Passage


Temperature




Flood Plain Connectivity


Coarse and Fine Sediment


Refugia



Chemical Contaminates and Nutrients
Riparian Systems


Large Woody Debris



Land Use and Disturbance 

The development of defensible indicators and values can be used to characterize Properly Functioning Conditions and evaluate environmental conditions within the tidal-fluvial reach.  They will enable a cost-effective assessment of existing and predicted future environmental conditions within the tidal-fluvial reach, and the specifications of reasonable restorative measures. 

Objective 2.  Determine salmon life-stage-specific dependence on habitat types. 

Task 2.a. Describe the relationship of various habitat types to salmon needs. 

Salmonid life history diversity has evolved to accommodate and utilize the full range of habitats encountered. Habitat requirements vary by life stage. Loss of specific habitat types can reduce the diversity and abundance of salmonids. Knowledge of the specific habitat needs of these fish and the degree and type of habitat lost will greatly improve our ability to identify suitable habitat conservation actions. 

Approach/methods
Based on available information, we will describe how each habitat type within the tidal-fluvial reach contributes directly or indirectly to spawning, egg, early rearing and migratory needs. This will be done for each species and life history type. This information will be useful in determining which habitat types have contributed to a reduction salmonid biodiversity and abundance, and identifying the causal factors involved. Particularly important are those habitats that serve as nursery areas versus habitats used primarily as migratory corridors by smolts. Understanding habitat preference and use will shed light on predator/prey relations among salmonids and potential competition among stocks. 

It is uncertain how much information can be gleaned from existing documents. Our initial literature review will help pinpoint information gaps and needs that can then be specifically addressed through research, monitoring, and evaluation.    

Objective 3. Develop habitat performance standards for tidal-fluvial reach and estuarine actions to guide recovery planning and delisting criteria.

Task 3.a  Describe ecological processes and functions of the tidal-fluvial reach that create and maintain salmonid habitat. These would range from water quality to landscape level parameters and values. 

Using our measurements and derivative knowledge of habitat utilization as a function of habitat availability in the tidal-fluvial reach, we will be able to identify ecological processes and functions important for their long-term maintenance. Short-term fixes such as placement of woody debris, breaching dikes, or replacing impassable culverts are effective only insofar that the required ecological processes are created and maintained. This task will describe the local-to-landscape level watershed processes, tidal influences, and riverine processes that collectively determine quantity and quality of habitat within the tidal-fluvial reach. 

Task 3.b  Propose guidelines for recovery planning and specific delisting criteria that would increase habitat availability, quality, and use in the tidal-fluvial reach. 

We would focus on increasing habitat quality and capacity while reducing environmentally-induced fluctuations in abundance. Populations characterized by large interannual variations in abundance, especially when their numbers are low, are particularly vulnerable to extinction. The environment can either protect or harm the species depending on the quality and availability of habitat. By reducing the environmental causes of low and/or variable population numbers, the prospects for recovery improve. The relationship between habitat carrying capacity and demographic stochastity is poorly understood. Reducing this uncertainty will be an objective of the research, monitoring, and evaluation objective described below. 

We will recommend restorative activities that would explicitly address limiting factors identified in the assessment. By restorative activities we mean habitat preservation and restoration projects that could be reasonable expected to occur during the period of time required for species recovery. Examples include the removal of impediments to fish migration and the provision for complexity in channel structure needed for pools and cover. Other remedies, including modification of existing government programs and ordinances, that would be useful in a recovery and 4(d) rule compliance contest are not specially addressed in this assessment, but will need to be identified by future planning efforts. 

We will develop a process for identifying, prioritizing, and implementing habitat preservation and restoration activities that are consistent with NMFS and Oregon State Planning guidelines. Opportunities for habitat preservation (e.g., acquisition, conservation easements) and restoration will be identified. Habitat restoration projects are targeted at the habitat factors currently limiting fish production. 

We will contact representatives of the Lower Columbia Fish Recovery Board, the Willamette and Lower Columbia Technical Recovery Team, Northwest Power Planning Council, Federal Habitat Restoration Team, and local groups that are active in habitat restoration to investigate further the potential for improving restoration activities in the Clackamas River Basin. 

The compilation and review of existing information, and the development and application of consistent methods and criteria under this project, are important if the basin’s recommendations are to be accepted by institutions that provide funding for habitat preservation and restoration projects (i.e., Congress/BPA/NWPPC/FWS/BOR, Legislature/ORWEB). Projects that are consistent with the accepted guidelines will help the basin meet project funding criteria and also provide assurance to those providing the funding that the funds are being used effectively. 

Objective 4. Describe Research, Monitoring and Evaluation needs. 

Task 4.a. Describe critical uncertainties in data and scientific principles that could lead to erroneous decisions and/or broad range of expected outcomes from management actions. 

Critical uncertainties are always associated with increased risk of failure or spurious results from a management action. This is because the information required for low risk decision are lacking or of poor quality. Critical uncertainties require research or monitoring to evaluate (RASP 1992). We will evaluate the information gained from the prior tasks to relative to decision making during the recovery phase. Those uncertainties that potentially impair low risk decision would be candidates for resolution during recovery implementation. 

Task 4.b. Propose a research, monitoring, and evaluation program to reduce critical uncertainties. 

Depending upon the nature of a critical uncertainty it may be directly testable via laboratory or field research. Often critical uncertainties do not lend themselves to direct experimentation or the need for management action precludes delay while the costly or time-consuming research is conducted. In this latter class of critical uncertainty a monitoring program will be advised. Monitoring within an experimental framework and an adaptive management strategy can produce knowledge leading to a reduction in risk. 

The region is actively engaged in the development of a research, monitoring, and evaluation program. The information from this task will be made available to regional managers. 

g. Facilities and equipment
Principle investigators will work in their existing office environment. Computer work stations capable of high speed Internet access running appropriate software will be required.  
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Dr. Thomas William Hightower Backman

EDUCATION:

San Diego State University, B.S., 1973, Major: Biology, Minor: Aquatic Ecology

San Diego State University, M.S., 1976, Major: Biology, Minor: Marine Ecology

University of Washington, Ph.D., 1984, Major: Fisheries, Minor: Biological Oceanography

WORK EXPERIENCE:

At present, self-employed fisheries biologist

Bonneville Power Administration 1/01-6-01

Columbia River Inter-Tribal Fish Commission, 12/1990-01/2001

Project Leader of the Population Ecology section of the National Fisheries Research and Development Center in Wellsboro, Pennsylvania. 

Washington Office of the US Fish and Wildlife Service. 

EXPERTISE

Mr. Backman has produced several management and scientific papers and reports leading to the development and implementation of salmon restoration and supplementation policies. He contributed to the tribal policy document, WY-KAN-USH-MI WA-KISH-WIT Spirit of the Salmon, which focused on the indigenous and scientific knowledge and actions required to restore natural production and treaty fishing rights.  Mr. Backman has advocated an ecological approach, which emphasizes salmon meta-populations over individual stocks, identified watersheds rather than jurisdictions as the logical management unit, and promoted the use of aquaculture (supplementation) to rebuild and conserve salmon populations. 

PUBLICATIONS AND REPORTS 

A. F. Evans and M. A. Hawbecker. 1999. Symptoms of Gas Bubble Trauma induced in salmon (Onchorhyncus spp.) by total dissolved gas supersaturation of the Snake and Columbia Rivers, USA. Report to the Bonneville Power Administration. Portland, OR
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Steven A. Kolmes

Education:


University of Wisconsin‑Madison, Ph.D. major Zoology, minor Entomology, 1984. 


University of Wisconsin‑Madison, M.S. in Zoology, 1978.


Ohio University, B.S. in Zoology with High Honors, 1976.

Professional Positions:


Rev. John Molter, C.S.C., Chair in Science, University of Portland (1995-present)


Environmental Studies Program Director, University of Portland (1996-present)


Core Science Program Director, University of Portland (1995-present)

Member of  the Technical Recovery Team for Endangered Salmonid Recovery, Willamette River and  Lower Columbia River, NMFS (2000-present)


Professor of Biology, Hobart and William Smith Colleges (1994‑1995) 
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Fry, Rebecca C., Linda A. Fergusson-Kolmes, Steven A. Kolmes, Michael G. Villani.  1997.  Radiographic study of Japanese beetle larvae (Coleoptera: Scarabaeidae) response to incorporated mycelial particles of Metarhizium anisopliae (Deuteromycetes).  Journal of the New York Entomological Society.  105:113-120.

Houck, Becky, Linda Fergusson-Kolmes, Steven A. Kolmes and Terra Lang.  1997.  Final Report on Intertidal Invertebrates in Tillamook Bay.  Technical Report to the Tillamook Bay National Estuary Project.  88 pages.
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Research Presentations: 35 presentations, four most recent listed

Joint Annual Meeting of the Entomological Society of America, the Societe d’entomologie du Quebec, and the Entomological Society of Canada, Dec. 2000.  Influence of a chloronicotinyl insecticide on host choice and movement patterns of Bemisia argentifolii on canteloupe plants (Cucumis melo L.) (with T.J. Dennehy, S. Marklund, A. Chapman, T. Hauser, L. Peterson, D. Alexander, and R. Bard)
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� Lower Columbia Steelhead, Lower Columbia Chum, Lower Columbia Chinook, Upper Willamette Steelhead, and Upper Willamette Chinook.


� The tidal-fluvial portion is the uppermost of three physiographic subsystems of the Columbia River affected by oceanic tides.  The others are the ~30 km-long euryhaline region in the lower estuary, and the ~25 km-long brackish-oligohaline region in the upper estuary.
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