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a. Abstract 
This proposal outlines work that would assist BPA in meeting its habitat mitigation obligations, as specified in the FCRPS Biological Opinion.  A Habitat Improvement Tracking (HIT) system would be developed and implemented to address the monitoring and evaluation requirements identified under RPAs 180 and 183 of the BiOp as they relate to habitat mitigation.  The project would build upon and complement ongoing efforts in the region (e.g., RM&E Work Group and the Willamette-Lower Columbia River Technical Recovery Team) to define an overarching research, monitoring, and evaluation framework suitable for evaluating the success of habitat mitigation at different spatial, temporal, and thematic scales.

The project will ensure that mitigation projects make a positive, measurable contribution towards salmon recovery, that BPA receives credit for its efforts, and that additional mitigation opportunities and constraints are identified and communicated to fish and wildlife managers and the public.  The HIT project framework and database would enable BPA to evaluate the success of habitat mitigation work that it funds through the FWP and, if necessary, to redirect resources to high priority restoration projects.  Both biological (i.e., life-stage specific survival and population viability) and habitat-related variables will be monitored and used to track project implementation and success.  A crediting system based on improvements in environmental conditions will be developed in conjunction with the project tracking.  

b. Technical and/or scientific background
The Bonneville Power Administration (BPA) has historically funded fish and wildlife habitat acquisition and restoration projects to meet its mitigation and enhancement obligations under the Northwest Power Act.  Funding for habitat mitigation on federal and non‑federal lands has been provided by BPA through the Northwest Power Planning Council's Fish and Wildlife Program (FWP).  The Council monitors and coordinates implementation of projects under the program.  Although the projects have generally been regarded as cost‑effective and of good quality, they have not been well coordinated nor have they been evaluated in the context of a scientific, system-wide framework of ecological goals and objectives.  It is unclear, for example, how individual site-specific habitat restoration actions fit into a larger context of subbasin planning and restoration, and regional or ESU-wide efforts to recover salmon.

In its most recent iteration, the FWP calls for watershed assessment and planning at the sub-basin level.  The 50 or so tributary sub-basins that comprise the Columbia River Basin are spatially grouped into 11 distinct ecological provinces.  Regional fish and wildlife managers believe this ecologically oriented, science‑based, sub-basin planning process will provide the resolution, accountability, and benefits required to recover salmon and conserve watersheds.

As a federal agency, BPA is obliged under the Endangered Species Act (ESA) to avoid jeopardizing listed species, to avoid the destruction or adverse modification of their critical habitat, and to aid in their recovery.  Section 7 of the ESA requires federal agencies to consult with the National Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (USFWS) whenever actions they fund or authorize could conceivably affect listed species.  

Section 7 Consultation between NMFS and the federal “Action Agencies” (BPA, U.S. Army Corps of Engineers, and Bureau of Reclamation) on the operation of the Federal Columbia River Power System (FCRPS) culminated in the publication of the 2000 FCRPS Biological Opinion (BiOp; NMFS 2000).  The FCRPS BiOp considers whether the effects of continued operation of the hydrosystem are likely to jeopardize the continued existence of 12 listed species of Columbia Basin Project salmonids and cause the destruction or adverse modification of their designated critical habitat.  

In the BiOp, NMFS agreed to credit BPA progress toward achievement of specified ecological objectives and standards when BPA implements measures that provide measurable benefits to listed species, including improved productivity and abundance. Several habitat‑related actions are identified, including the need to provide for off‑site habitat mitigation.

The document entitled Conservation of Columbia Basin Fish (All‑H
 Paper; 2000) provides guidance for nine federal agencies, including BPA, to avoid jeopardy and to promote the recovery of listed salmonid species.  In a December 2000 Memorandum of Understanding, the federal agencies agreed to implement the commitments specified in the All‑H Paper.  The Basinwide Salmon Recovery Strategy (2000) calls for 5-year and 8-year check-ins to reassess the status of listed populations and to verify that mitigation actions have had the intended effect.  Moreover, a Memorandum of Understanding (December, 2000) directs the members of the Federal Caucus to “annually document progress in effecting the Recovery Strategy.”  The annual reports would help maintain or re-direct program priorities, support budget planning, and provide public accountability.  A Federal Habitat Team (FHT), comprising the Action Agencies, United States Forest Service, NMFS, and USFWS was formed to provide oversight and to report on progress made toward BiOp Reasonable and Prudent Alternatives (RPAs; Memorandum from Stephen Waste, Chair, Federal Habitat Team, to Brian Brown, Chair, Federal Caucus, re Habitat Progress Report for 2001).

BPA is confronted with three major tasks with respect to its commitments under the Northwest Power Act, the BiOp, and the All‑H Paper.  First, it must take steps to ensure that its mitigation obligations will be implemented and satisfied.  The rational allocation of funds through the FWP is intended to achieve this goal.  Second, BPA must create and implement a credible monitoring and evaluation program that enables it to determine whether funded projects are successful, and the reasons they achieved or fell short of their objectives.  And third, BPA must document and obtain credit for progress toward ecological performance standards identified in the BiOp.  It is critical that mitigation projects make a positive, measurable contribution towards salmon recovery, that BPA receives credit for its efforts, and that additional mitigation opportunities and constraints be reliably documented and communicated to fish and wildlife managers.  

This proposal outlines work that would help BPA fulfill its mitigation obligations as they apply to habitat protection and restoration actions in the Columbia River basin (i.e., systemwide).  Specifically, we propose to develop and implement an assessment process and database that would enable BPA to evaluate the success of habitat mitigation work that it funds through the FWP in light of its BiOp mitigation obligations, and subbasin restoration and salmon recovery objectives.  The challenges of developing a suitable habitat project evaluation program, replete with controls, replication, performance measures, tracking and reporting capabilities, etc. have undermined management efforts and in all likelihood the recovery of Columbia River basin salmonid stocks.   A broad mix of appropriate monitoring and research approaches and information management tools is required to effectively apply habitat restoration to recovering salmon.

The primary purpose of monitoring activities called for under RPA 180 and of directed research called for under RPA 183 of the BiOp is to develop information needed to evaluate the biological benefits of off-site mitigation habitat actions in the 5-year and 8-year assessment check-ins (see below).  As this information becomes available it will help guide future mitigation planning efforts by identifying the relative effectiveness of different categories of habitat mitigation, including:

1. Screen irrigation diversions

2. Remove blockages

3. Reduce sediment

4. Improve water quality

5. Enhance nutrients

6. Restore instream flows

7. Restore riparian function, and 

8. Restore stream complexity

According to Paulsen et al. (2002), projects are routinely monitored for completion (implementation monitoring), but monitoring the effects of enhancement projects on salmonid survival and the local environment has rarely been undertaken as part of the FWP.  The benefits of the habitat mitigation work completed in the Columbia River basin to date remain largely unknown.

The objectives of the Habitat Improvement Tracking project will be to: 

1. Work with BPA and other entities to develop a framework (e.g., experimental design, implementation plan), process (prioritization, implementation, and evaluation), and capacity (database) for tracking habitat projects;

2. Develop a small but powerful suite of biological and environmental indicators and sampling/analytical protocols that can be applied to evaluate the success of habitat mitigation projects;

3. Develop and implement an information tracking system and database;

4. Assess the effect of different types of protection and restoration actions on fish performance (life stage-specific survival and population viability) and habitat condition at different spatial, temporal, and thematic scales; and

5. Provide sufficient information to BPA to enable program evaluation and re-direction; facilitate internal and external reporting; and provide the basis for regulatory agency assignment of credit under the BiOp.  

To complete these objectives, we will draw upon and integrate with the methods and results of ongoing sub-basin planning (e.g., limiting factors analysis, EDT modeling), recovery planning for listed salmonids (e.g., population viability analysis, habitat delisting/recovery criteria), and FWP guidance and implementation (e.g., RM&E and ISRB recommendations).  This project will help bridge the gap between various entities involved in habitat restoration and salmon recovery in the Columbia River basin.  It will connect data providers directly with data users within a comprehensive, adaptive management framework, so that future mitigation planning benefits from past experiences.

c. Rationale and significance to Regional Programs
Relation of project to the BiOp RPA’s and the RM&E Program Framework

This project has been identified as a high priority need in the FCRPS BiOp, in the Mainstem/Systemwide Habitat Program Summary, and “Future Needs” and “Gap Analysis” documents made available on the CBFWA website.  It has also been accorded high priority by BPA managers (Steve Waste, personal communication).

The proposed Habitat Improvement Tracking project will make significant contributions toward the goals implicit in RPAs 180 and 183 in the NMFS BiOp (see also the Basinwide Salmon Recovery Strategy and the FWP).  With regard to RPA 180, this project will assist in identifying information needs, sampling methods, and standards for the collection, organization, analysis, and reporting of data subsumed under the larger status monitoring effort.  It will also use information gleaned from other monitoring programs to evaluate the effects of habitat mitigation on selected habitat and biological variables.  The Gap Analysis (Fisher Fisheries, Ltd. 2002) had this to say about RPA 180: “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.”  

This project will also facilitate implementation of RPA 183.  The primary purpose of the studies called for under RPA 183 is to develop information needed to evaluate the benefits of off-site mitigation habitat actions, as evidenced by improvement in environmental and biological conditions.  The Gap Analysis (Fisher Fisheries, Ltd. 2002) reported that there are currently no research projects that meet the needs of RPA 183, as defined by the NMFS and Action Agencies.  This project is specifically designed to address this shortcoming.  

The types of information required under RPAs 180 and 183 include:

Status monitoring – These are assessments of key biological (i.e., viability, survival) and environmental attributes relative to performance targets and check-in evaluation tests identified in the BiOp.  The assessments would be conducted in different areas (ecosystem, tributary, hydro-corridor, estuary/ocean) for at different scales (ESU, population, watershed, reach, site).  The Future Needs
 assessment, referring to “Actions  toward RPA 180”, identified an immediate need to (1) quantify and characterize landscape, riparian and stream habitat conditions that influence the productivity of native salmonids…” (2) Use Tier 2 – Habitat Status Monitoring to describe the current environmental conditions and to develop associations between environmental conditions and population trends, and (3) develop a basin-wide status monitoring program to address …the lack of habitat status data across the basin.”  Several other lower priority but nonetheless important objectives were identified for this category.  The Habitat Improvement Tracking project would help meet these needs by collecting and analyzing data within the larger status monitoring framework.  

Action Effectiveness Research and Monitoring – These activities measure the effects of off-site mitigation actions on biological and habitat performance indicators at different scales.  The Guidelines for Action Effectiveness Research Proposals for FCRPS Offsite Mitigation Habitat Measures (Paulsen et al. 2002) and the accompanying ISRP comments describe the basic requirements for evaluating the effects of habitat restoration projects on environmental and biological attributes.  The relation between the RM&E / ISRP guidelines and this proposal are discussed further below.

Critical Uncertainty Research – research projects that provide information needed to resolve or reduce key uncertainties in assessments of biological and environmental performance.  

Implementation Monitoring – information for mitigation reporting and compliance auditing, including cost/completion tracking and physical results tracking.  These activities comprise a core element of the Habitat Improvement Tracking project.  

Data Management System – support for data archiving and access, including development and maintenance of databases.  With regard to the importance of data management, the Gap Analysis (Fisher Fisheries, Ltd. 2002) noted: “Known problems with regional datasets (i.e., inconsistencies of data collection methods and documentation, lack of timely updating, inaccurate and missing information, and lack of coordination and consistency, are not being fully addressed by ongoing projects.”   Data management will be an integral component of the Habitat Improvement Tracking project.  It encompasses a broad spectrum of activities, including data and database design and implementation, quality assurance/quality control (QA/QC), data processing, data documentation (metadata) and archiving.  

Future decisions regarding which restoration projects to fund and what type of monitoring is needed will benefit from information obtained through this project.  Additional guidance will be sought on the design and implementation requirements of these kinds of projects.  The ISRP indicated its preference for an overarching framework, one that can be applied top-down to all habitat improvement projects, ensuring appropriate experimental design, implementation, data collection, and reporting.  The overall framework could then be communicated in a solicitation for proposals; projects would be selected and modified on the basis of their ability to “fit” into the larger experiment.  The ISRP recommends a Before-After, Treatment-Control experimental design, similar to the one developed by Steward (1994) for evaluating the performance of fish outplanted from the Nez Perce Tribal Hatchery. 

Relation of project to BPA’s Information Management Needs

There is currently no simple or accurate method by which to identify the benefits generated by BPA habitat projects.  BPA’s existing project tracking system was designed to assure financial accountability, a key responsibility under the NWPPC Fish and Wildlife Program.   However, in light of its additional responsibilities under the FCRPS BiOp, BPA’s tracking system must evolve to facilitate program evaluation and re-direction, internal and external reporting, and review and assignment of credit by NMFS and USFWS for progress made toward BiOp biological objectives.  It is critical that the tracking system be sophisticated enough to provide the basis for adaptive management and program accountability.

The development of a reliable habitat projects tracking system that quantifies BPA’s progress in implementing BiOp actions will reduce that agency’s overall liability and make it easier to allocate funds in a cost-effective manner.  From a legal perspective, the current mediation and litigation of the BiOp underscore the importance of being able to accurately and quantitatively document project progress.  From a scientific perspective, habitat project information is not currently managed or available in a form that can be manipulated for even rudimentary analyses; e.g., summary tables and figures.  From a planning perspective, there is no mechanism for assessing or evaluating BPA’s 1-Year Implementation Plan (IP) for 2002, for use in developing the 1-Year IP for 2003, or for future planning called for in the BiOp.  Similarly, there is currently no system or manageable data to facilitate the development of annual progress reports and five- and eight-year check-in reports.  It is critical that steps be quickly taken to fill this gap.  The utility of the CBFWA database for providing documentation for internal planning, external reporting, or litigation is extremely low.  BPA needs an internal tracking system for habitat projects to support its project evaluation and annual reporting activities.  
Implicit in the BiOp is the need for a crediting system based on mitigation results.  The regulatory agencies have offered no guidance on how they would like to approach crediting.  Therefore, an important goal of this project would be to help BPA define an approach for auditing and crediting mitigation actions.  BPA needs a tracking system that will accurately report what it plans to do, when it plans to do it, what was done and when it was done, and that measures and reports quantifiable outcomes over the long term.

BPA is currently developing a long-term plan for addressing its information needs for BiOp implementation and compliance. Concurrently, BPA is also working to develop the long-term plan for implementing monitoring under all four Hs.  If time allowed, development of a habitat tracking system would logically follow completion of these two initiatives.  However, separate and immediate treatment of habitat is warranted because:

· the BiOp places an inordinate amount of reliance on habitat for meeting presently undefined recovery goals;

· habitat is a key area for coordination amongst all the Federal Agencies working on recovery planning; and,

· habitat is a focal point of current mediation and litigation.

Therefore, it is critical that BPA break out the immediate need for a BiOp habitat project tracking system from the long-term need for comprehensive restructuring of the data and information management support system for the entire Fish and Wildlife Program.  

Development and implementation of the habitat improvement tracking system will serve as a pilot for evaluating and integrating with BPA’s other mitigation efforts (Hydropower, Harvest, and Hatcheries).  The HIT system will serve as the “proof-of-concept” for the broader effort, but in the near-term it will facilitate habitat program evaluation and re-direction, internal and external reporting, accurate preparation of the required implementation plans, and will provide the basis for regulatory agency assignment of credit under the BiOp.  Expeditious and successful implementation of the habitat tracking system, as detailed in the proposal, will significantly aid BPA in meeting it’s short and long-term legal, scientific, and planning commitments and goals. 

d. Relationships to other projects 
The Habitat Improvement Tracking project fits within the conceptual (and as yet unfinished) framework for conducting “Action Effectiveness Research” outlined by Paulsen et al. (aka RM&E Workgroup; 2002).  This project will conform with the recommendations and sampling/analytical procedures established by the Federal Habitat Team, NMFS, RM&E Workgroup, ISRP, and the TRT.  There will be strong interaction with project leaders of ongoing and proposed habitat improvement projects.

e. Project history (for ongoing projects) 

N/A

f. Proposal objectives, tasks and methods
We have organized our project to meet three primary objectives, each with several tasks.  We anticipate that we would further refine each of these objectives and tasks with the COTR and other project personal at the onset of the project.  All project objectives and tasks and methods that we have identified are detailed in this section.  

1. OBJECTIVE 1 – Design and Implement System to Track Programmatic Compliance of BPA-Funded Habitat Projects and to Facilitate Evaluation of Project Success

a. Review and identify external and internal output needs for tracking programmatic compliance

The project team will spend time at the outset of the project interviewing selected program managers, scientists, and administrators identified by BPA to review and identify the parameters and outputs required to track BPA-funded projects.  Specifically, the team will identify system output needs required for BPA to meet the following reporting requirements:

· BPA internal reports (e.g., quarterly reports to leadership); 

· Action agency external reports (e.g. Annual Implementation Plan Progress Reports); 

· Regulatory Agency Reports in 2003, 2005, and 2008; and

· BPA’s contribution to the Annual Progress Report of the Federal Habitat Team to the Federal Caucus.

Current project reporting processes, formats, requirements and informational parameters will be identified and evaluated.  The project team will establish the terminology, definitions, protocols, temporal/spatial coverage, and data quality desired for each data type before the compilation and review of information begins.  This task will require careful consideration of existing data conventions, objectives, methods, data requirements of sub-basin planning, watershed assessment, and salmon recovery planning, and the resources available to complete the tasks.

The interviews will also identify specific tracking system issues and preferences such as required data entry screens, desired report (system output) format(s), and the desired “look and feel” of the system and user interface(s).  Group personnel, system access requirements, and system security issues will also be identified.

The project team will compile the results of the interviews and needs assessment and meet with the BPA Project Manager and possibly the Federal Habitat Team and RM&E Workgroup to discuss findings and obtain comments and concurrence.

b. Define and select a small but powerful suite of biological and environmental indicators to evaluate the success of BPA-funded habitat projects

Following the guidance of the BiOp, RM&E workgroup, and the Willamette Lower Columbia River TRT, sponsors of habitat mitigation projects will be required to monitor a prescribed set of environmental and biological indicator variables.  The specific attributes to be measured include:

1. Salmon life stage-specific survival 

2. Salmon population abundance, growth rate, spatial distribution, and diversity (i.e., salmon viability criteria, as specified by the Willamette-Lower Columbia Technical Recovery Team)

3. Indicators of habitat quantity and quality 

Both Paulsen et al (2002) and the ISRP (2002) acknowledged that it may not be feasible in many cases to obtain data that unambiguously links survival and population viability to specific habitat restoration actions.  Both entities have therefore advocated that restoration projects collect habitat data that can be used as an index or surrogate for biological response, under the assumption that improvements in habitat will lead to increases in survival, productivity, etc.  This is discussed further under Objective 3 below.

We will review existing habitat project data collection and evaluation methods and recommend preferred protocols.  We will identify all relevant data that currently exist or are being collected and assess how well the data serve project improvement tracking and RM&E purposes.  

To guide our efforts and to ensure that a powerful, scientifically sound suite of indicators is selected to evaluate habitat projects, we have developed a logical framework for organizing and assessing information needs and developing appropriate evaluative criteria for this project.  Our approach is to identify habitat resource objectives, key indicators, measurement parameters, and practical performance standards (including properly functioning condition) that can be used to evaluate and manage current and future environmental conditions within each sub-watershed.

We have developed habitat evaluation matrices that link goals, indicators, measurement variables, and performance standards, including PFC, for several habitat components and processes, including hydrology, temperature, sediment, large woody debris, channel complexity, fish passage, riparian conditions.  Table 1 provides an example for Hydrology.  Paulsen et al. (2002) and others have compiled similar indicator matrices, but generally neglect to specify quantitative standards for each variable.  Note that performance standards (e.g., PFCs) can be tailored to local conditions and that only a subset of all possible indicators and measurement parameters would be measured due to financial and data constraints.  

In evaluating a project’s effects on the environment, it will be necessary to weight habitat variables according to their putative or observed effect on salmon.  Not all habitat attributes influence salmon to the same degree, and the same attribute, depending on background conditions, will have varying effects.  Some habitat performance measures may be difficult to measure or exhibit a high degree of variability.  Others may be cost-prohibitive; monitoring is expensive and the available resources are finite.   It would therefore be desirable to develop a set of criteria and a process for selecting habitat variables and, if appropriate, weighting them according to their effect on salmon life stages and populations.  To avoid redundancy and maximize the amount of information gained, it would be prudent to consider each variable in light of the other variables recommended for monitoring.  The final suite of habitat variables would balance the need for comprehensiveness and standardization with the goal of monitoring unique, parsimonious combinations of variables that best describe local conditions.

One way of evaluating project impacts, analogous to the concept of “bioequivalence testing” advocated by the RSRP (see their critique of

Paulsen et al. (2002) is to compare observed conditions with appropriate controls or standards, such as properly functioning condition, to determine whether the project causes a hypothesized effect.  The magnitude of the difference between existing and desired (e.g., PFC) levels will indicate the extent to which that variable has affected local salmonid populations.  An understanding of the linkage between habitat conditions and fish response is essential to evaluating project effects.  

If the “reverse null hypothesis” (e.g., a particular habitat variable is significantly greater/less than the specified standard) is rejected, the mitigation action is judged inadequate.   Restoration actions would be considered successful if they reduced the gap or eliminated the difference (i.e., became bioequivalent) between the observed and desired conditions.   One advantage of this approach is that the success of the habitat 

Table 1. Example of objectives, indicators, measurement parameters, and properly functioning condition standards derived for basin hydrology.   

	RESOURCE 

OBJECTIVES
	KEY 

INDICATORS
	MEASUREMENT

PARAMETERS
	PROPERLY FUNCTIONING CONDITION

	Maintain runoff patterns that are typical of the reach, watershed and river system. 


	Basin hydrology
	Precipitation 

Snow accumulation
Evapotranspiration

Hydrologic response

Water use/ withdrawal


	Statistically significant deviation from natural levels.

Percentage of basin that is hydrologically mature

	Prevent excess water delivery to areas at high risk of mass wasting and erosion
	Mode of runoff
	Direct runoff

Subsurface flow

Overland flow

Conduit flow


	Change in delivery mode



	Maintain flows throughout the year to provide sufficient spawning, incubation, and rearing habitat.
	Streamflow
	Water yield
	Statistically significant deviation (increase) from natural levels

	
	
	Peak flow 


	No more than 10% change (increase) from reference condition

	
	
	Base flow 


	No more than 10% change (increase) from reference condition

	
	
	Flow timing
	Flood and drought recurrence intervals

Significant change in the shape of the normal hydrograph

Percentage of stream meeting seasonal flow requirements of salmonids


improvement project is contingent on their meeting specified levels of performance.

At BPA’s request, the foregoing concepts and methods will be explored as a means of assessing the effect of different types of protection and restoration actions on fish performance (life stage-specific survival and population viability) and habitat condition at different spatial, temporal, and thematic scales.

c. Create conceptual database model, and identify geographic subset for which to populate the system

The project team will develop a conceptual database model to plan the construction of the system.  The model will consist of diagrams illustrating data input, data relationships and storage, database structure, data queries, and report generation.  The project team will attend one (1) meeting with the BPA Project Manager to present the habitat project tracking and habitat success database model and obtain comments and approval.

The project team, in consultation with the BPA Project Manager, will identify a geographic area or sub-basin for which to collect data and populate the database.  All BPA-funded habitat projects within the geographical subset will be identified and project contact information will be obtained.

d. Build and implement prototype system for the selected geographic subset of BPA-funded habitat projects based on the approved conceptual database model

This task will develop the necessary tools to store, manage, and disseminate the habitat project data and information, and will construct a prototype system based on projects located within a portion of the Columbia River basin.  The project team will contact project manager(s) for the habitat projects within the selected geographic subset and collect project tracking and success data, as identified in the conceptual database model.  Database programmers will concurrently design and create the data tables using Microsoft SQL Server.  The system will be open architecture, fully scalable, and designed in a manner to facilitate the subsequent incorporation of habitat projects in all remaining geographic areas following BPA approval of the prototype system.  The collected habitat project data will then be entered into the database.

User interfaces and web pages will be designed utilizing Visual Basic (VB) or Active Server Pages (ASP) programming to facilitate data entry, querying of the database, and report selection and generation.  Reports will be created to present data required to meet BPA’s internal and external reporting requirements, facilitate programmatic and scientific evaluation of BPA-funded habitat projects, and facilitate program evaluation and re-direction.  The reports will be designed in accordance with the conceptual model and will allow any designated BPA user to immediately retrieve information required for implementation plan development, internal reporting, external action agency reporting, and habitat project success evaluation.
The database will be housed on an EA server, and user access will be provided through the World Wide Web to provide universal access from various BPA locations and to take advantage of readily available web browsers and informational access tools.  After the system is constructed, the project team will perform an internal beta test to uncover any major performance issues and bugs, and correct them.  Once the internal beta test is completed, the project team will provide designated BPA users with secure Internet access to the system and instructions for querying the database and generating reports.  It is assumed that the training for the beta version will require no more than one (1) day.  BPA personnel will have the opportunity to test the new system for approximately one (1) month.  This will allow BPA to generate comments and request minor modifications to the prototype system.  BPA testing will also test the performance of the pilot system using the BPA Internet connection and hardware/software in place.  After the initial testing stage is complete, the project team will make modifications to the prototype system based on BPA comments and will then provide BPA users with access to the final version of the prototype system. 
e. Expand prototype system to include all BPA-funded habitat projects

The project team will contact project manager(s) for the habitat projects within the remaining geographic areas and collect project tracking and success data.  Data for all the remaining habitat projects will then be migrated into the system, and the expanded system will be tested to ensure proper function.

f. Operate and maintain system

The Project Team will continually operate and maintain the system on its server(s).  The Project Team will respond to telephone, faxed, or written questions regarding use of the system.  Installation of system patches or maintenance to keep the database and website running will be performed by the Project Team.

2. OBJECTIVE 2 – Develop and Implement Protocol for NMFS and USFWS to Confer Credit to the Action Agencies

a. Identify parameters for credit measurement and develop crediting protocol

The purpose of the crediting system will be to develop a method that assigns value to a habitat project based on observed changes in habitat and biological conditions, as indexed by specific, scientifically based indicators.  The approach must be flexible enough to accommodate exiting methodologies and data (e.g., EDT) and capable of incorporating professional judgment in the decision-making process.  For the crediting system to be broadly accepted and applied, it must be understandable and easy enough to use such that the expertise and time required does not become a deterrent to its application.  

b.
Create database report to facilitate crediting process
The project team will develop a database report to facilitate the crediting process.  This report will compile the parameters identified for credit measurement and present the information in a manner consistent with the crediting protocol developed.  It is assumed that the crediting report will require no more data input than what is required to track BPA programmatic compliance and habitat project success.  However, the information reported and the methods by which the data is compiled and presented will be dependent on the credit measurement parameters identified and the crediting protocol developed.

c. Develop proposal for Action Agency to implement crediting protocol

The approach proposed as a framework for crediting of habitat mitigation will be developed in conjunction with BPA and the entities it designates.  The literature on mitigation crediting and debiting will be reviewed as a precursor to developing an approach for tracking habitat improvement projects.  Once a reasonable approach is developed and tested, it will be vetted with appropriate NMFS and USFWS representatives.

3. OBJECTIVE 3 – Develop Surrogate Habitat Measures for Biological Performance Measures That Cannot Be Directly Measured
a. Evaluate the extent to which habitat attributes may be shaped into surrogate measure(s) of progress towards increases in life-stage and population performance measures

The BiOp specifically emphasizes the need for habitat improvement projects to demonstrate an improvement in life stage-by-life stage survival of listed species.  If survival improves, assuming that it can be accurately measured and attributed to habitat restoration actions, then progress is made toward the endpoints defined by the BiOp.    However, in most instances, the effect of the restoration action and fish survival will either be undetectable, possibly having no effect, or it will be manifested at times or in ways that cannot be reliably attributed to the action.  The restoration of ecological patterns and processes (e.g., riparian function and instream complexity), as advocated by Roni et al. (2002), typically requires decades and will not likely be evident during the 10-year BiOp planning horizon.  

Paulsen et al (2002) and the ISRP (2002) acknowledge the difficulty of obtaining unambiguous and timely biological response data that can be directly tied to habitat mitigation actions.  Both entities have therefore advocated that restoration projects collect habitat data that can be used as an index or surrogate for biological response, under the assumption that life stage-specific survival and population viability can be inferred from habitat measures.  We will work with these and other entities to resolve this critical uncertainty.  

g. Facilities and equipment
EA uses only top-of-the-line Intel Pentium III Compaq servers, tuned specifically for reliability and high performance.  The data on the servers are backed up once per day to DLT tape and rotated to offsite storage.  EA’s local network is fully switched and collision-free, while our external connections are dual T-1 facilities to the Sprint Internet backbone.  All servers are connected to APC uninterrupted power supplies to ensure continuous clean power in the event that there is a temporary loss of power.  Our round the clock, pro-active monitoring of IP connectivity and server-uptime helps ensure maximum uptime.  

EA’s Data Center is configured with redundant climate control units, which are capable of controlling temperature and humidity.  Temperature monitors ensure early warning of any change in conditions. Our automatic fire suppression system uses distributed sensors to determine when hazardous fire or smoke conditions exist in the data center.

EA also maintains an in-house testing lab where new solutions can be installed, prototyped, and tested before release to the client.  The ‘Test Lab’ is comprised of a variety of NT and Unix computers as well as routers, hubs, and switches that can be connected in a pattern to best simulate the client’s operating environment.
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The project will be led by Cleve Steward, principal and lead scientist for Steward and Associates.  Mr. Steward will be responsible for the primary technical (fisheries and aquatic sciences) input and overall project activities.   Along with staff biologist Dr. Tom Backman, Mr. Steward serves on the Willamette Lower Columbia River Technical Recovery Team.  Both individuals have extensive experience in defining ecological objectives and endpoints, developing and applying science-based habitat assessment methods, and recommending courses of action that minimize adverse effects on the natural environment.  They possess in-depth knowledge of the physical and biological characteristics at site, stream, and watershed scales, the effects of human activities on those characteristics, and the tools required to manage natural resources for multiple benefits.  Their expertise is based on extensive experience working with local, state, and federal regulatory agencies, academics, public and private sector entities, and other natural resource specialists.  

Mr. Steward will oversee a staff headed up by information management and database specialist Nimish Desai and project manager Joanmarie Eggert.  This section includes a table of key project personnel followed by individual resumes.

	Name
	Title
	Hours
	Duties on the Project

	Cleve Steward
	Principal Investigator
	800
	Overall responsibility for project.  In charge of technical direction, oversees all tasks, primary facilitator for interactions with action agencies, habitat project managers and other stakeholders. Active in all phases of the project.

	Joanmarie Eggert
	Project Integrator
	488
	Overall responsibility to coordinate actions among HIT team members, provide administrative controls and participate data needs and data collection efforts.  Active in all phases of the project.  

	Nimish Desai
	Principal Database Developer
	312
	Responsible for the development of the database and all associated reporting.  Directs the activities of the database team.  Active in all phases of the project, and all tasks related to database design, development, operation and maintenance.  Participates in stakeholder meetings as appropriate.

	Mark Gutberlet
	Database Developer
	736
	Programs the database and develops user and reporting interfaces.  Responsible for testing and revisions.  Also responsible for developing data input protocols and overseeing data inputting activities.  Works in conjunction with Jason Samus.

	Jason Samus
	Internet Applications Developer
	776
	Develops internet application and develops user interfaces and reports.  Responsible for testing and revisions. Works in conjunction with Mark Gutberlet.

	Tom Backman
	Project Investigator
	645
	Works under Cleve’s guidance to help establish success parameters— both direct and indirect, and crediting parameters. Major involvement during planning and design.


Cleve Steward -Principle Investigator
Degrees Earned: University of Washington - M.S. in Fisheries, 1983, University of Montana - B.S. in Wildlife, Aquatic Option.  Summa cum laude, 1978.
Current Employer/Responsibility:
Steward and Associates/ Principal and lead scientist

Recent Previous Employment: 
Expertise: Mr. Steward has extensive experience in the fisheries management field and has undertaken numerous projects for federal and state agencies, Indian tribes, universities, private firms, and environmental groups from throughout the region.  He is a recognized authority on the habitat and migratory requirements of juvenile salmonids and has broad expertise in freshwater ecology and fisheries management.  He is frequently solicited to provide expert opinion and help resolve conflicts involving fisheries and aquatic resources, including surface water management, watershed impacts, salmon hatchery impacts, salmon smolt passage survival and behavior, and monitoring and evaluation techniques. 

Selected Project Experience:
Willamette/Lower Columbia Technical Recovery Team, member. Mr. Steward has been appointed by the National Marine Fisheries Service (NMFS) to serve as a science advisor to the recovery of threatened and endangered salmon and steelhead in the Willamette and Lower Columbia Rivers.  As a member of the Technical Recovery Team, Mr. Steward will assist in establishing biologically-based recovery goals for stocks listed under the Endangered Species Act and will serve as a science advisor to NMFS during the development of a recovery plan for salmon and steelhead.

Consultant to Bonneville Power Administration on Cowlitz Falls Hydro Project.  At the request of Cowlitz Falls fisheries project manager and Washington Department of Fish and Wildlife biologists involved in the Cowlitz Falls Fish Facility Anadromous Fish Reintroduction Program, Mr. Steward is currently assisting in the development and analysis of marking and sampling proposals that will be incorporated into the “Updated Draft Three Year Marking Plan for the Cowlitz Falls Project.”  

Publications: 

Willamette/Lower Columbia Technical Recovery Team.  2002.  Preliminary Guidelines for Viability Criteria for Willamette/Lower Columbia Salmon and Steelhead.  Draft report.

Knudsen, E. E., C.R. Steward, D.D. MacDonald, J.E. Williams, and D.W. Reiser  editors).  2000.  Sustainable Fisheries Management: Balancing the Conservation and Use of Pacific Salmon.  Proceedings of the 1996 Sustainable Fisheries Conference, Victoria, British Columbia.  CRC Press, Inc.

Joanmarie Eggert - Project Integrator
· Degrees Earned: M.B.A., Managing Information Systems, City University, Bellevue, WA, December 1989, B.S., Geology, University of Washington, 1973
Current Employer/Responsibility:
EA Engineering, Science, and Technology, Inc./ Project Manager

Recent Previous Employment: CH2M Hill, Inc, Shannon & Wilson, Inc.

Expertise: Joanmarie has been managing ID/IQ government contracts for environmental services since 1990.. She was a natural resources group leader for a year.  During this time she was responsible for the day-to-day operations of a group, monitoring all projects being performed by group members with respect to schedule, cost and quality.  Documents consisted of permits (SEPA), Joint Aquatic Resource Permit Applications, (JARPA), hydraulic projects approvals (HPAs), etc, as well as wetland determinations, mitigation plans, and monitoring results.
Selected Project Experience:
Alaska Department of Environmental Conservation, Database Designer/Manager—Responsible for designing an upgrade to a contaminated site database and implementing a database solution to provide a statewide hazardous site ranking system.  The system was designed to store and update basic information and all actions taken at each site, as well as provide ranking information.  A site ranking system was implemented using easily obtained individual site data.  Manuals for using and maintaining the database and ranking system were provided to the client.  Reports generated by the database are used by state employees and legislators.  Coordinated design and conversion decisions within our offices and clients three offices.

Port of Seattle, Database Designer—for an underground storage tank (UST) Compilation and Management Plan.  The database was developed to assist the owner in evaluating action options for each tank.  The owner can print periodic compliance requirement reports as a budgeting tool to determine long-term maintenance, upgrade, replacement, or removal costs.

Permitting For A Controversial Tree Removal Operation Within Railroad Right-Of-Way Between Seattle and Everett, BNSF—This project included approvals from six local agencies and two state agencies, under extremely compressed time frames.  A SEPA Checklist and a habitat assessment were also completed for this project.  This report, which included an impact assessment of the tree removal on existing habitat resources, was used as an attachment to the SEPA documents submitted to the City of Seattle and Fish & Wildlife.

Nimish B. Desai -Principal Database Developer
· Degrees Earned: M.S. Candidate, Environmental Engineering; Johns Hopkins University; Baltimore, MD, 2003, B.A.S., Environmental Systems; University of 

· Pennsylvania, Philadelphia, PA,1996,B.S., Economics; University of Pennsylvania, 1996

· Certification Status: Association of Records Managers and Administrators (ARMA)
Current Employer/Responsibility:
EA Engineering, Science, and Technology, Inc./ Database Group Manager

Recent Previous Employment: General Physics Corporation, Geo-Marine, Inc.
Expertise..  Mr. Desai's responsibilities for over 6 years include delivering innovative engineering and compliance solutions to public and private sector clients by integrating environmental technologies with information management initiatives.  He is experienced in database development and management, GIS applications, internet applications, water and wastewater compliance, solid waste management, storm water compliance, NEPA documentation, website design and maintenance, economic and financial analyses, and environmental program management.  

Selected Project Experience:

Asbestos Program Data Management System for D.C. Public School System—Manage the sampling and analysis of assumed asbestos containing material, data entry and maintenance of SQL Server database. The project over 180 schools, the project database contains results for over 20,000 lab samples of 12,400 distinct building materials spanning 124,238 distinct rooms within 185 separate buildings.

Solid Waste Program Data Management System for U.S. Army Garrison, Aberdeen Proving Ground—Project Manager for the development of an interactive, content management system for the management, retrieval, and archival of thousands of solid waste compliance records for this U.S. Army installation. 

Inventory and Compliance Records Data Management System for Applied Extrusion Technologies, Inc. and Bata Shoe Company, Inc.—Project Manager for a system that involved the electronic document imaging of thousands of records, creation of a records database, and a user-friendly internet browser client for data access, retrieval, entry, and use.  In addition, compliance reports linked to the data were created for easy one-step compliance reporting and records storage and maintenance. 

Sewage Sludge Program Data Management System for U.S. Army Garrison, Aberdeen Proving Ground—Project Manager for the development of a records management system for storage, retrieval, printing, and reporting of sewage sludge management program records for this military installation. 

Mark Gutberlet, P.E. Database Developer

Degrees Earned: M.S., Virginia Polytechnic Institute and State University; Civil Engineering (Geotechnical), 1994, B.S., Virginia Polytechnic Institute and State University; Civil Engineering (Geotechnical), 1993

· Certification Status: Microsoft Certified Professional, October 2000,Professional Engineer, MD, 1998,Microsoft Course 1013: Mastering Microsoft Visual Basic 6 
Current Employer:
EA Engineering, Science, and Technology, Inc.

· Recent Previous Employment: Virginia Polytechnic Institute and State University
Expertise: Mr. Gutberlet has worked on a variety projects for Federal, state, and local government agencies, and private industrial clients.  He has completed many relational database projects using MS SQL Server, MS Access, Paradox, dBase III, and proprietary systems.  Mr. Gutberlet specializes in developing front-ends for databases using Visual Basic, ADO, DAO, and MS Access.  Many of Mr. Gutberlet's projects involve using Visual Basic, Crystal Reports, and MS Excel to analyze and present data.

Selected Project Experience:

District of Columbia Schools Asbestos Monitoring Program Database—Used SQL Server 7.0 to manage asbestos survey results for D.C. Public Schools for directing abatement of the asbestos.  Wrote T-SQL stored procedures for data retrieval and report generation.  Developed a Visual Basic front-end for the database for data entry, data quality control, and to generate reports. Developed reports with Crystal Reports 8 for use with the VB front-end and the project website.

Plan Tracking Database for D.C. Department of Health—Developed Microsoft SQL Server database to track the status of plans submitted for review and approval with the Department.  Migrated existing database from Microsoft Access to SQL Server.  Updated Access front-end to access the SQL Server database and to track scanned images of the plan sets. 
Landfill Environmental Database for Anne Arundel County, Maryland—Developed Microsoft SQL Server database for Department of Public Works, Waste Management Services to track environmental data at the three County landfills.  Data includes groundwater, surface water, leachate, and gas.  Generated semi-annual monitoring reports for on-going sampling events.  Managed development of internet-based geographical information system (GIS) using ESRI’s ArcIMS software. 

Right-of-Way and Stormdrain Easement Databases for Prince George’s County, Maryland—Developed MS Access databases and Visual Basic front-ends for two databases for the County, allowing them to convert 100-year old card systems to state-of-the-art electronic filing systems. 

Jason Samus - Internet Applications Developer
Degrees Earned: B.S., Environmental Chemistry, Washington College, 1998

Certification Status: CompTIA i-Net+ Certification, JavaScript, 1999, Visual Basic 6.0 - Designing Desktop Applications, 1999, CIW Foundations (HTML, Networking, e-Commerce, Administration), 2000, CIW Programming Languages (JavaScript, Perl), 
Current Employer:
EA Engineering, Science, and Technology, Inc.

Recent Previous Employment: The Millennium Exchange, Ltd, Computer Sciences Corporation,  Environmental Support Technician
Expertise: Mr. Samus has focused on web application development internet, intranet and extranet sites.  He has developed interactive sites, utilizing the most recent technologies, including Active Server Pages (ASP) and VB Script, Cascading Style Sheets, ArcIMS 3.0 Internet Mapping, JavaScript and JAVA 2 Applets and Servlets.  Mr. Samus has developed sites that enable users to dynamically query databases using several user-defined criteria, as well as database driven sites whose information is updated daily.

Selected Project Experience:

Webmaster—Designed, maintained and upgraded a small business e-commerce website.  The site allowed users to input data and append it to an ODBC data source, search existing data by several user-defined criteria and display the results in an easily used format, and to communicate directly with the company's personnel.  The site was updated daily with changing and other pertinent information supplied by the company.

US Navy Environmental Data Analyses/Web Site Design—Maintaining current sample data and appending any new data received for soil and water samples taken from the base into an EquIS Chemistry and EquIS Geology database.  Maintaining and upgrading a dynamic, password protected website that allows the user to view boring logs, contour maps, concentration isopleths, water level trend plots, project schedules, well construction information and to search all sampling data within the chemistry and geology databases.  

Created screening criteria data tables and incorporated them into an ArcView GIS Project. The tables allowed the user to select a sample record and view its geographical location, and to select sets of samples based on user-defined criteria and view all affected geographical locations. 

US Coast Guard Monitored Natural Attenuation Web Site —Designed a static web site describing Monitored Natural Attenuation that has been and is continuing to be carried out on the USCG Base in Cleveland. The site consists of a series of pages with text and images describing the Natural Attenuation process. The site also includes a page with links to related sites, where the user can find more information on Natural Attenuation.

Thomas William Hightower Backman, Ph.D. -Project Investigator
· Degrees Earned: Ph.D., University of Washington, Seattle, Major: Fisheries, Minor: Biological Oceanography, 1984, M.S., San Diego State University, Major: Biology, Minor: Marine Ecology, 1976,B.S., San Diego State University, Major: Biology, Minor: Aquatic Ecology, 1973

Certification Status: American Fisheries Society (President-elect through past president Oregon Chapter), American Society of Limnology and Oceanography National Association of Underwater Instructors (NAUI 5487), Society of Wetland Scientists,   Society for Ecological Restoration

Current Employer: Self-employed


Recent Previous Employment: BPA
Expertise: Mr. Backman, provides technical advice to the Yakama Nation and is a Visiting Professor at the University of Portland where he teaches Marine Biology and Environmental Science. While employed as a Fish and Wildlife Biologist for the Bonneville Power Administration his duties focused on policy and planning to implement of the Biological Opinions issued by the NMFS under the ESA in coordination with the Fish and Wildlife Program of the Northwest Power Planning Council. Currently, Mr. Backman serves on a Willamette and Lower Columbia River Technical Recovery Team. 

Selected Project Experience: 

Columbia River Inter Tribal Fish Commission.  As a Senior Fisheries Scientist, Mr. Backman assisted four federally recognized treaty tribes in the development of salmon and steelhead production and restoration strategies and in activities related to the Endangered Species Act (ESA). He was a major contributing author to the tribal policy document entitled 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.

Publications and Reports:

T. W. H. Backman, 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

T. W. H. Backman, and R. M. Bennett. 1993. Evaluation of Habitat Suitability Index Models for Riverine Life Stages of American Shad, with Proposed Models for Premigratory Juveniles. U.S. Fish and Wildlife Service Biological Report 14.

�  The 4 H’s are Hydropower, Harvest, Hatcheries, and Habitat.


� Future Needs:  Priorities for the Mainstem/System-wide Fish and Wildlife Program Solicitation (available at the CBFWA website)





1

