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a. Abstract 

In its first phase, this PPM project will produce a landform library, which is a series of known relationships, equations, judgments, and/or rules-of-thumb that allow relatively general proposals for habitat treatment to be converted into specific changes in Level 2 habitat attributes.  These new L2 habitat attributes can then be used by EDT or other habitat conditions analysis tools to allow evaluation of the impacts of the proposed treatment, expressed as Level 3 attributes.  Through iteration and repetition with alternative treatments, the relative value of an entire range of alternative treatments could be ranked and prioritized for implementation.  In the second phase of the project, the landform library would be automated and simplified, and, following validation and calibration, distributed on the web as a physical processes model (PPM).  The role of the PPM work in the broader effort to evaluate treatment alternatives is illustrated in the graphic below.
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Phase 1 of this PPM Project


Understanding the physical processes that control the environment is fundamental for successfully distinguishing and implementing the most effective restoration and protection actions for salmonid ecosystems. Linking the biological and physical worlds through a cause and effect process is the intent behind the development of the Physical Process Method (PPM) approach.  Currently, there exists no coordinated review or synthesis of treatment options or physical process methods.  No method exists to identify a full range of possible actions or to integrate habitat conditions analysis with land-forming processes.  This leaves subbasin planners, biologists and decision-makers with many assumptions about how to effectively and credibly treat habitat symptoms affecting the productivity, diversity and abundance of Pacific salmon.  

In Phase I we will engage the expertise of earth scientists, civil and systems engineers, geomorphologists, hydrogeologists and others familiar with the science of physical processes to conduct an inventory of existing tools and develop a Landform Library (LFL) database.  This will be coupled with a directory and synthesis report containing protocols and recommendations for how physical process methods can be most effectively applied to habitat analyses and strategic planning The form of this effort will follow:  Inventory and Monitoring of Salmon Habitat in the Northwest: Directory and Synthesis of Protocols for Management/Research and Volunteers in Washington, Oregon, Idaho, Montana and British Columbia (Johnson, et., al. 2001).  This inventory will contain a review and synthesis of existing modes and procedures and produce a compendium of professional knowledge about physical and landform processes as they apply to fish and wildlife habitats.  A Quality Assurance/Quality Control framework for the use of physical models and methods will also be provided. The final report will be made available in written and electronic form and as a web-enabled database tool for use by subbasin planning teams and others.

In Phase II we will develop a step-by-step procedure that enables the Landform Library database to integrate with existing ecosystem diagnosis models.  Components will include an action alternatives and trade-off analysis model/capability. This phase will also develop a method to compare and contrast the effects of alternate treatment actions, perhaps through simulation modeling, and mobilize the ability to dynamically examine and construct alternative strategies. Existing programs and models will be systematized to assist with subbasin plan development, and where no physical process models exist, knowledge-base approaches, surrogate rule sets and/or protocols will be developed.  Elements of probability distribution and uncertainty will be part of the procedure.

As a result of the Phase I and II work, the capability to track overall project and subbasin plan effectiveness will be significantly enhanced and/or enabled.  The objectives of this concluding outcome will be focused on documenting and tracking subbasin plan rigor, implementation of BiOp provisions, Province-level and Basin wide cost: benefit analysis, identification of key regional monitoring elements and management of adaptive processes and regional coordination.  Combined with ecosystem analysis, the culmination of this effort represents a true decision-support system for fish and wildlife habitat analysis.   

This project is designed to be phased and apply a Proof of the Principle approach, which is oriented towards shorter projects and iterative products.  Thus, a subset of key environmental attributes will be used in the Phase I and II effort.  Physical processes controlling major salmonid habitat and ecosystem features such as sediment, temperature, habitat diversity and obstructions to fish passage, will be examined first.  Additional elements, specific to life history and geographic needs and/or Basin priorities, will be assessed in the future.  

b. Technical and/or scientific background
This project will consist of a straightforward process to review and integrate existing information in a focused manner to meet the following goals: 

1. Isolate the physical processes controlling the environment (cause and effect relationships will be targeted) and provide this information to subbasin planners and managers;

2. Produce a template and matrix of possible treatment options from a broader range of earth sciences, such as civil engineering and geomorphology;

3. Provide a more quantitative method of measuring the effects of each treatment and/or suite of strategic actions (larger plans);

4. Investigate, and possibly simulate, the interrelated nature of treatment actions across the ecosystem, subbasin, Province etc.
Making these features available to subbasin and watershed planners is powerful, but moreover, with this comes the ability to perform two additional utilities.  These are: 

5. Cost/benefit analysis, and 

6. Trade-off analysis. 

These two capabilities will dramatically improve the decision process for BPA, and NPPC to justify the habitat-based subbasin planning approach.  

All six of these attributes are required elements for standardized and feasible fish and wildlife recovery planning, and are reasonably attainable in the PPM proposal.
Currently, ecosystem and fish and wildlife habitat analysis in the entire Columbia Basin lack a process to link conditions assessment with causal mechanisms and physical processes and ultimately, to specific treatment actions and cost/benefit measurement.  Habitat models such as the Ecosystem Diagnosis and Treatment (EDT) method provide an adequately clear picture for relative condition across a well-defined set of environmental attributes, but stop short of identifying the full range of specific actions (e.g., realign a segment of stream, mobilize and store sediments, flatten a storm hydrograph, stabilize a bank, remove a road, modify a dike structure), or what engineering method is most effective.  Current approaches also lack quantified analysis of changes in the condition of habitat attributes, or the ability to assess the effects of specified actions.  Once the causal links are established and a review of existing model capabilities and applications is conducted, a model that will simulate the effects of certain actions will be developed to allow a much more rigorous and powerful planning effort. Four fundamental features are being targeted to provide:

1. Guidance to subbasin planners for selecting and designing treatment actions;

2. A synthesis and review of models, methods and knowledge-based approaches;

3. Capacity for ranking of the most effective treatment options, and

4. Identification of the most immediate and cost-effective action(s) and strategy

The PPM process is intended to answer questions already being asked by planners such as:

· What range of alternatives and/or actions exists?

· What method provides the best response to correcting the cause of altered habitat?

· What existing analysis tools can be brought to bear on this problem?

· Which alternative project strategy exhibits the “best” expected performance or outcome?  

·  How should the project be designed in order to maximize the likelihood of achieving these objectives?

These types of questions can initially be addressed by providing a directory and synthesis of existing methods, models (analysis), and knowledge to subbasin planners and managers.  Additionally, providing procedure to dynamically simulate alternative strategies will be a widely applicable, powerful and useful tool.  Such simulations do not replace conventional project planning, but they build upon and extend it into the areas of strategic planning and project risk (cost and trade-off) management.  

Problem statements addressed by this project:

a. We currently lack a full understanding of the primary physical processes that control the environment.  A more complete understanding of these processes is required to successfully distinguishing, developing, and selecting the most effective treatment actions and/or protection scenarios for fish and wildlife habitat.  

b. Because there is no harmonized method to integrate and link subbasin assessment results (e.g., ecosystem diagnosis and/or habitat conditions analyses) with the causal mechanisms of the physical landscape, subsequently proposed actions are at risk of being underdeveloped and opportunistic.   

c. Within the context of the Northwest Power Planning Council’s Fish and Wildlife Program, this issue is especially problematical.  The gap between cause and effect planning is leaving subbasin teams, biologists and decision-makers with far too many assumptions about how to effectively and credibly deal with habitat symptoms.
d. For the region, Northwest Power Planning Council, Bonneville Power Administration, and co-managers, this liability applies not only to the overall fish and wildlife mitigation program, but also to the Federal Columbia River Power System 2000 Biological Opinion, subbasin planning, state recovery planning processes, implementation of the All-H strategy and the 5-year Plan, and notably, to BPA mitigation funding on federal lands.

The PPM project seeks to address these problem statements by linking the physical sciences with the biological sciences.  In doing so, new tools are brought to bear on targeted and overall factors limiting recovery of salmon and/or protection of key habitats.  

Physical analysis processes such as:

· Sediment transport and budget

· Flow frequency analysis

· Scour analysis

· Wertz-Arnold method

· Rosgen entrenchment ratio

· Incipient motion analysis

· Sheer stress,

· Contaminant transport modules

With typical actions such as:
 

· Cross-vane structures

· J-Hook vane

· Native mater bank revetment

· Central bar construction

· Stable bed rock structures

· Log sill and V-shaped gravel traps

· General LWD structures

· Stream realignment

· Dike removal

· Channel grading and sloping

· Grade control

· Gradient modification

· Flood –plain connection, reconnection

· Hyporehic function restoration (from Stanford et., al. 1996)

And others;

· Counter measures for hydraulic problems at bridges from (Brice, J and Blodget 1978)

· Scour and fill in alluvial channels (from Culbertson et., al. 1967)

· Calculations of flow needed to transport coarse fraction…(from Bradley and Mears 1980)

· Instream enhancement of trout habitat (from Hunt 1980)

· Calculation and analysis of river processes (from Kellerman  et., al.1972)

· Fluvial Processes in Geomorphology (Leopold, et.,al. 1964)

· An empirical classification of flood-plain streams (from Melton 1936)

· Channel classification, prediction of channel response, and assessment of channel conditions (from Montgomery et., al 1993)

· Engineering analysis of fluvial systems (Simons et., al 1982)

· Magnitude and frequency of forces in geomorphic processes (from Wolman and Miller, 1980)

· Hypsometric (area-altitude) analysis of erosional topography (from Strahler (1952)

· Integrated Riparian Evaluation Guide (from USDA, 1992)

Example models to be reviewed, synthesized, ranked and integrated.

	Computer Program
	Description

	ARSP
	Reservoir simulation model

	BREACH
	Calculates the breach hydrograph from a dam under various failure assumptions; companion program to DAMBRK

	DAMBRK
	1D Hydraulic model, non-uniform unsteady flow

	DEPOSITS
	Sediment Trap Efficiency

	DWOPER
	1D Hydraulic model

	FASTABS
	Finite element simulation of surface water flow

	FESWMS
	2 D Hydraulic circulation model

	FLOWMASTER
	Channel Design

	FLOWMASTER/W
	Windows-based hydraulic analysis utility by Haestad Methods

	FLUVIAL-12
	Analysis of complex scour problems for dam safety purposes

	GAWSER
	Hydrology model

	GGWP
	Golder Groundwater Package

	GoldSim
	Generalized Simulation software

	GSTARS
	Multidimensional simulation of scour and sedimentation in fluvial systems, for USBR

	HEC-1
	Surface water hydrology simulation model, flooding routing

	HEC-18
	Scour analysis

	HEC-2
	One dimensional backwater model

	HEC-5
	Flood Control Model

	HEC-6
	1D Sediment Transport Model

	HEC-RAS
	Windows version of HEC-2

	HELP
	Evapotranspiration, water balance model

	HSPF
	Hydrology model

	KYPIPE
	Pipe network analysis model - University of Kentucky

	MOBED
	1 D Sediment Transport Model

	MODFLOW
	Groundwater Flow Model

	MODSIM
	Reservoir system/network optimization model

	MPMPC
	Sediment Transport Model

	NETWORK
	1D Hydraulic model – unsteady flow

	ONE-D
	1D Hydraulic model – unsteady flow

	OTTHYMO
	Hydrology model

	QUALHYMO
	Hydrology and water quality model

	RDS
	Riprap design

	SARR
	Large river basin modeling

	SEDCAD3+
	Network flood routing model with sedimentation analysis

	SEEP/W
	Seepage analysis model

	STELLA
	Node-link system simulation model with a graphical interface

	SURGE5
	Analysis of hydraulic transients in pipe networks - University of Kentucky

	WATFLOOD
	Hydrologic model

	WEPP
	Sediment Yield Model

	WRMM
	Water management model for hydroelectric optimization

	XPSWMM
	Hydrology model - water quality


Some models allow for definitive, quantitative evaluations of performance (e.g., for cost: benefit studies on optional strategies) and of sensitivity of performance (e.g., to identify those factors that offer the best opportunity for changing to improve performance, to help in the formulation of optional strategies); other do not.  To the degree possible, this project will identify which models will and will not provide functional analysis for use in subbasin planning.  Once this is done, alternative methods and knowledge-based approaches will be identified to provide planners with the most complete (full-range) access to information and methods possible.

In Phase II, we will deal directly with the concepts of “definitive and quantitative.”  Providing a synthesis of physical processes, in combination with a functional database and decision support system, means that decision-makers do not have to rely on assertions or assumptions; assumptions will be partitioned within model parameters where they can be validated, calibrated and debated independently. Finally, the remaining elements of uncertainty will be clearly identified, defined and analyzed.

c. Rationale and significance to Regional Programs
It is becoming obvious to Columbia Basin resource managers working towards salmonid recovery there must be a better knowledge base about causal mechanisms from which we draw conclusions about habitat conditions and salmon productivity.  A conscience organization of this knowledge is often referred to as a “conceptual framework”. 

A complete framework will consist of both knowledge about current and historic conditions and the ability to directly associate these conditions (“effects”) with the controlling physical processes or “cause”.  And finally, a process to evaluate the connection itself and the effects of proposed physical habitat modification will complete the analysis.  

Without this comprehensive framework, (we call it the Landform Library) resource managers and stakeholders cannot use the best available science (and substantial public funding) to make informed decisions and then track or monitor the effectiveness of these actions.  

The final equation must from the earth sciences and engineering.  Completing this framework means providing a process and application that links cause and effects to specific actions to correct and upgrade habitat conditions.  Our approach is to review a host of ongoing physical models matching the general EDT level by choosing 4 measurable attributes (Phase I  = temperature, sediment, habitat diversity, and fish passage obstructions) and deriving actions and either a model subroutines or dynamic “socket” model to work in conjunction with the reach-specific and strategic prioritization model within EDT.  Future work will categorically incorporate as many of the 47 existing level 1 attributes or 13 level 3 as applicable.  

The first step will be to produce the Directory and Synthesis of Existing Physical Process Models, Methods and Knowledge, a.k.a. The Landform Library.

Additionally, guidance on more specific monitoring and evaluation will be available to potential project sponsors because the line to the physical processes and controlling factors will have been much more clearly established.  

Significance to the FWP:

The proponents of this proposal strongly support the Northwest Power Planning Council’s interests in the application of ecosystem analysis and the response activities associated with   in the Columbia Basin Framework process.  We believe a substantially refined application of response planning (ultimately expressed as actions within the subbasins to correct or protect habitat conditions) will provide excellent value to NPPC efforts and will significantly improve the effectiveness of salmon recovery throughout the Basin.

From the “Recommendation Findings” from Appendix E of the 2000 NPPC Fish and Wildlife Program
For example, recommended principles exist stating that “critical ecological processes must be maintained or restored” and “goals and objectives must come from an ecological understanding of the physical system and its biological components.”  These are reflected not just in Principle 4 in the revised program but also in the vision, Section III.A.1; the planning assumption on a habitat-based program, Section III.A.2; the general concept of biological objectives; Section III.C.2, the provisional biological objectives for environmental characteristics, Section III.C.2.b and Appendix D; the general linkage of biological objectives and strategies, Section III.D.2; and the habitat strategies, Section III.D.3.

249 -- Findings on Recommendations (May 2001)

Source: National Marine Fisheries Service

Recommendation No. 54

Recommendation: The National Marine Fisheries Service recommended:

Work with the federal and state agencies and tribes to create a seamless process for storing and disseminating data. Overall planning and implementation at province, sub-basin, watershed and farm level would benefit from a more coordinated, seamless system for storing and disseminating data, information and technology.  

The Landform Library will take the final form of a web-enabled database system in Phase I (in addition to the Synthesis Report).

Establish an integrated, collaborative analytical process. Analytical frameworks and

experimental management options for listed species need to be developed; monitoring and evaluation programs need to be established; and data collection needs to be standardized, integrated, and managed effectively. There are a variety of analytical tools that have been or are in development to project extinction risks and the effects of alternative management actions on populations of interest. These tools include the EDT, CRI, PATH, H-VSP and CART methods. It is essential that the continued development and application of these tools occurs within an integrated analytical framework. A piecemeal approach to analyses would impede progress toward learning about effective management alternatives and would be inefficient and ineffective.  

The PPM project has specific objectives that apply to EDT, as well as being able to operate in support of general habitat conditions analysis

Finding: The Council adopted provisions consistent with this recommendation. The program calls for the development of an integrated monitoring and evaluation program that encompasses activities and objectives at all levels of the program, from the collection and posting of project data to subbasin, province and basin-level monitoring and assessment. The program also calls for the Council to work with others for the establishment of and open access to an Internet-based system for the dissemination of data and research results from the network of data sites linked to the program. Section III.D.9. With regard to the recommendation for a collaborative, inter-related analytical process and teams, see the finding immediately above. The program recognizes that one goal of subbasin assessment and planning is to integrate into the program’s system wide, multi-species concerns the ESA recovery planning and other decision making for those listed species affected by the hydrosystem. Section V.A.3, A.5. Thus it will make sense to do what we can to link or collaborate on the analytical processes.
NMFS recommendation (page 283 of FWP Appendix E):  The first step of subbasin planning should be the transfer of subbasin assessment information, syntheses, and technology to the subbasin plan teams. Develop an explicit strategy for transferring syntheses and results of subbasin assessment to the subbasin planning teams and

other interested entities. The transfer of findings from the subbasin assessments should be the first step not only to communicating science to managers and planners but also to outreach and understanding with the stakeholders in a subbasin. There should really be two efforts, one is technology transfer to subbasin planners, [and] the other is outreach and information sharing to affected stakeholders.

Finding: The Council adopted provisions indicating it will seek to make resources available for assessment information transfer as well as subbasin planning coordination and facilitation consistent with the recommendation.
Principle 2: Goals and objectives must come from an ecological understanding of the physical system and its biological components
Choosing the right fish and wildlife projects to fund depends upon having well defined management goals and objectives derived from a rigorous understanding of the ecological properties of the system. A starting point is the development and use of ecological risk management tools such as population viability analyses to determine the risk of extinction for key species and minimum viable population analyses to determine the population sizes required to meet ecological and harvest goals. The use of habitat viability analysis to describe, diagnose, and prescribe treatments rounds out tools needed to develop an ecological understanding of species and watershed needs from which goals and objectives can be formulated. These tools reflect the magnitude of the natural variation in bio/geo/chemical processes within an ecosystem necessary to ensure that efforts to stabilize and reduce disturbances reflect natural

dynamics.

Several General Principles of the FWP apply to the PPM project.  They are:

Principle 1: Biological abundance, productivity and diversity reflect ecosystem structure and conditions.

Principle 2: Ecosystems are dynamic, evolutionary and resilient.

Principle 3: Ecosystems are structured hierarchically.

Principle 6: Ecosystem conditions develop primarily through natural processes.

Principle 7: Ecological management is adaptive and experimental.

Principle 8: Human actions modify ecosystem function and biological performance.

Additionally, the Army Corps of Engineers has an immediate need in the Chehalis Basin to link an existing EDT analysis to a physical processes model or method to examine flood plain mechanic.  The project sponsors are working closely with the Seattle District office to use the Chehalis project as testing/proving ground for development of the PPM and for transfer of accumulated knowledge to the Columbia Basin and beyond. 

 See attached letter of support for this project from the Army Corps of Engineers. Emailed separately.
Subbasin plans are a focal point for Columbia Basin planning - failure to complete the plans will make it difficult to achieve the goals of the Fish and Wildlife Program (“Program”) and may hinder implementation of the FCRPS RPA.  The Program relies on a collaborative subbasin planning process to develop, evaluate, and recommend management strategies consistent with a basin wide vision for fish and wildlife restoration.  These strategies will subsequently play a pivotal role in shaping implementation plans that identify specific projects for potential funding by the BPA.  Subbasin plans are also an integral component of the 2000 FCRPS Biological Opinion.  

“BPA shall work with the NWPPC to ensure development and updating of subbasin assessments and plans; match state and local funding for coordinated development of watershed assessments and plans; and help fund technical support for subbasin and watershed plan implementation from 2001 to 2006.  Planning for priority subbasins should be completed by the 2003 check-in.  The action agencies will work with other Federal agencies to ensure that subbasin and watershed assessments and plans are coordinated across non-Federal and Federal land ownerships and programs.” 
  

The success of the Council’s habitat program as well as those of the NMFS, USFWS, and state and tribal fisheries agencies are all built upon the hypothesis that habitat can be improved to a level that will recover listed fish stocks throughout the Columbia River Basin.  Data to support this hypothesis is currently lacking and therefore there is a high risk that the habitat based approach outlined in the Council’s program and NMFS recent BiOP may fail.  

The purpose of the proposed work is to develop the guidance and methods that will incorporate data in a comprehensive landscape analysis.  This would then be used to assess current watershed and river health, identify problem areas and the environmental attributes that are potentially limiting populations of fish and wildlife species, and identify the habitat treatments to cure these problems, conduct a prioritization and benefit:cost analysis, and monitor treatment effectiveness over time.
A genuine evaluation of actions and strategies can only occur once the cycle between habitat conditions analysis and an identification of appropriate treatment actions is completed and infused into the subbasin planning and evaluation processes.  Treatment actions must be predicated upon an understanding of the physical (causal) habitat mechanisms, and coupled with an ability to review the effects of habitat actions (simulation). Finally, only when these capabilities are merged can a true benefit:cost analysis be conducted.  The result of this template will provide the most accurate and cost effective set of actions for restoring and/or preserving fish and wildlife habitats available to date.

d. Relationships to other projects 
Excerpts related to PPM objectives from NMFS May 24, 2002 response to NPPC on subbasin planning:

Under the 2000 FCRPS BiOp, NMFS expects the Bonneville Power Administration (BPA), the Corps of Engineers, and the Bureau of Reclamation to meet their ESA obligations in part through offsite mitigation. Subbasin plans are a substantial component of offsite mitigation. The BiOp relies on subbasin plans to identify and prioritize specific actions needed to recover listed salmon and steelhead in tributary and estuary habitats and to provide context for determining how much benefit is likely from each action or set of actions.  

NMFS expects subbasin plans to include implementation of the BiOp’s offsite mitigation actions in the Reasonable and Prudent Alternative (RPA).  In particular, subbasin planning should provide for RPA habitat actions 149 through 163 and the harvest and hatchery RPA actions 164 through 178 that pertain to and require local planning and management.  NMFS also expects subbasin plans to incorporate the research, monitoring and effective strategies and actions, particularly those described in RPA action 179, 180, and 183.

The ESA requires recovery plans to contain objective, measurable criteria for de-listing, site specific actions designed to promote recovery, and an estimate of the time and cost required to achieve recovery.

Phase II of this project will focus on providing cost: benefit, effectiveness, uncertainty, and trade-off analysis.

Habitat restoration actions are necessary but not alone sufficient for a local recovery plan. Protection of existing productive and potentially productive habitats and the ecosystem processes that form those habitats is also essential because it is unlikely that the value of restoration can be realized and accounted for if the habitat continues to degrade.  It is crucial that restoration actions are determined based on a sound science based assessment and a good understanding of management and protection programs. Without this context, it will be difficult to determine the value of the restoration actions to the listed species. 

Current approaches to selection and design of restoration actions does not meet this standard.  PPM is a focused and straightforward attempt to achieve this level of rigor in planning.
It is crucial that the TRTs have early and continued involvement in subbasin assessments.  The TRTs can assist and work with local technical and regional experts to: (a) define the specific relationships between habitat and population productivity; (b) develop and refine assumptions that are used consistently in developing recovery goals and assessments; c) obtain consensus on key data gaps and monitoring priorities; (d) define working hypotheses; (e) work together on limiting factor analyses; and (f) clarify the technical products needed for ESA purposes.  NMFS believes that the regional and statewide technical teams, identified in the Council’s February 25, 2002 subbasin plan funding decision documents, should be established immediately.  These teams would be effective forums for coordinating the needs described above. 

From NMFS Technical Guidance for FWP:

Describe assumptions about conditions and actions outside the local plan area.
There are many influences on salmon survival outside the subbasin/watershed area.  It is important that subbasin planners use a consistent set of assumptions regarding these influences.  NMFS, in coordination with regional experts, will provide a set of assumptions that should be consistently applied across the populations in an ESU.  Such assumptions will include natural and climatic variability, survival through hydropower systems, ocean and mainstem fishing mortality, and estuarine survival.

More rigorous plans at the subbasin level (PPM outcome)l allow out-of-basin effects to be anticipated more thoroughly.
Identify existing local management programs and evaluate their ability to fix the limiting factors and factors for decline and to meet recovery goals.  Identify inadequacies in either design or implementation.
There are many restoration programs sponsored by tribes, states, federal agencies and local governments and nongovernmental organizations.  It is important to look at these as a package, along with the programs that manage land and water in the affected area.  The benefit of restoration programs can best be measured if we know what is protected and whether the environment will stay the same or continue to degrade.  

Applicable to simulation objectives for PPM Phase II.

In addition to biological recovery goals, NMFS needs to have criteria for evaluating whether the factors for decline have been fixed.  The package of biological (or viability criteria) and factors for decline criteria together are the minimum set of improvements that we need for delisting. 

Applicable to effectiveness and project monitoring objectives in PPM.

Identify and prioritize specific actions (including programs) at the subbasin scale. 

Some strategies and actions do not need finer scale assessment and planning before site specific choices are made.  These actions are appropriately reviewed and determined at the subbasin scale; such actions might address tributary hydropower or water storage projects and artificial production programs.

Identification of the more effective “actions” is an objective of PPM.

Identify and prioritize specific strategies or actions (including programs) at the watershed (finer) scale where possible.
Where finer-scale assessments and plans are available, they should be used and referenced in the earliest rounds of subbasin planning.  A key issue is the statute’s requirement that recovery plans include site specific actions.  It would be very difficult and not very effective for NMFS to determine site specific actions at the scale of a recovery plan.  Recovery plans need to point to a process that “steps down” the subbasin scale to the finer scale for decision-making. NMFS is looking to the states and tribes who are doing finer-scaled and detailed subbasin assessment and planning to provide guidance about how this step down should work. 

Include an analysis of whether the existing and proposed programs and actions will achieve the recovery goals.
For starters, the strategies and actions need to be evaluated against the priorities that are apparent through assessments that include limiting factor analyses.  The relationship between available data, the assumptions used, the analyses, and decisions made about actions needs to be transparent. NMFS will work with its science partners in efforts to provide quantitative tools for this analysis.

Include a monitoring program and adaptive management program.
It is crucial that monitoring be integrated across programs and land ownerships in the planning area.  It is also crucial that monitoring in the local plan area fits with larger-scale monitoring at the ESU and statewide scales. 

PPM objectives focus on more rigorous identification of monitoring programs by attaining a higher level of confidence in selecting actions and analyzing the effects of each action or alternative.

Projects with similar and/or complimentary association to the PPM project
Project 27015 - Develop Long-Term Management Plan for Snake River (Hells Canyon Reach) White Sturgeon
Abstract: The project will cooperate with the Idaho Power Company and the Nez Perce Tribe to develop a long-term management plan for white sturgeon in the Hells Canyon reach of the Snake River.

Project 25034 - Develop a Nutrient/Food-Web Management Tool for Watershed-River Systems
Abstract: Develop method to assess nutrients in water and associated benefits to juvenile fish by using computational fluid dynamics, watershed and food chain models.

Project 25084 - Develop GIS Layers for Generation of Specific Natural Resource GIS Maps and Analysis
Abstract: Develop data sets for use in comparative analysis of multiple factors affecting fish and wildlife values in the four subbasins. This data can help integrate basin wide natural resource planning and decision-making.

Project 23005 - Develop an Anadromous Salmonid Habitat Carrying Capacity Model
Abstract: Develop a model of carrying capacity for juvenile salmonids using a combination of field laboratory and field sites.

Project 22049 - Determine The Feasibility of Combining LIDAR, Computer Modeling, and GIS Techniques To Develop Effective Habitat Actions at the Watershed Scale
Abstract: Investigate the feasibility of combining a remote sensing system (LIDAR), landscape computer modeling, and GIS techniques to conduct rapid watershed analysis, and place effective habitat actions on the landscape.

Project 199406900 - Develop Spawning Habitat Model to Aid Recovery Plans for Snake River Fall Chinook Salmon
Abstract: Investigate ground-water/surface-water interactions influencing fall chinook salmon spawning site selection in the Hanford Reach of the Columbia River. Make available this information to fish managers developing recovery plans for ESA salmon species.

Project 25079 - Integration and Construction of a GIS Based 2-Dimensional Hydraulic/Habitat Model for 51 miles of Hanford Reach and Site of the Columbia River
Abstract: Integration and Construction of a GIS Database and 2-Dimensional Hydraulic/Habitat Model for 51 miles of the Hanford Reach and Hanford Site of the Columbia River

Project 23005 - Develop an Anadromous Salmonid Habitat Carrying Capacity Model
Abstract: Develop a model of carrying capacity for juvenile salmonids using a combination of field laboratory and field sites

Project 23038 - Yakima Basin Inventory and Assessment (SSHIAP), and Study and Model Integration
Abstract: Initiate SSHIAP and coordinate, integrate and enhance existing studies, assessment, and models (EDT, Reaches, LFA, etc.) which will significantly advance the Yakima Basin’s ability to identify and prioritize projects for salmon recovery in the basin.

Project 199401807 - Continued Implementation of Pataha Creek Model Watershed Plan to Restore Habitat for Salmonids
Abstract: Continue to coordinate, implement, and monitor practices for the reduction of sediment from the riparian zone and uplands and the enhancement of riparian habitat for Summer Steelhead and Fall Chinook Salmon within Pataha Creek and Tucannon Watersheds.

Project 9303701 - Stochastic Life Cycle Model Technical Assistance
Abstract: Provide technical assistance to PATH participants in statistical analyses of hypotheses regarding past declines of ESA-listed stocks, design of adaptive management actions, and the future effects of salmonid management actions

Project 9401807 - Continue with Implementation of Pataha Creek Model Watershed Projects
Abstract: Reduce the sedimentation from the Pataha Creek Watershed into the critical spawning and rearing area of the fall chinook salmon in the lower Tucannon River. Improve habitat for spawning and rearing steelhead in upper portion of Pataha Creek

Project 9406900 - A Spawning Habitat Model to Aid Recovery Plans for Snake River Fall Chinook
Abstract: Investigate ground-water/surface-water interactions influencing fall chinook salmon spawning site selection in the Hanford Reach, and predict spawning habitat of other mainstem spawning salmonids.

Project 9406900 - A Spawning Habitat Model to Aid Recovery Plans for Snake River Fall Chinook
Abstract: Investigate ground-water/surface-water interactions influencing fall chinook salmon spawning site selection in the Hanford Reach, and predict spawning habitat of other mainstem spawning salmonids.

Project 9031 - Implement Entiat Model Watershed Plan
Abstract: Build 60 instream habitat structures and plant 12,177 m of riparian vegetation along private lands of the Entiat River as part of the Model Watershed Plan.

Project 9303501 - Lower Red River Meadow Restoration Project
Abstract: Restore natural river functions, fisheries habitat, and riparian shrub communities in lower Red River Meadow that have been degraded over time. Historic stream meanders that were cut off by dredging activity will be reconnected to the existing...

Project 22016 - Anadromous Salmonid Engineered Habitat For Production and Transit
Abstract: Develop (1) prototype engineered rearing habitat for application in areas where habitat has been lost or reduced from river development, (2) test prototype engineered fish passage channel/conduit system for downstream migrant transit around dams.

Project 20075 - Engineered Anadromous Salmonid Habitat
Abstract: Construct an engineered stream channel at the USFWS Winthrop NFH as a new concept in natural-type chinook salmon and steelhead production supplementation

Project 25016 - Assessment of habitat improvement actions on water temperature, streamflow, physical habitat, & aquatic community health in the Birch Creek Watershed
Abstract: This study will explore the reach- and watershed-scale impacts of stream-habitat improvement actions on water temperature, streamflow and the food web in the Birch Creek watershed of the Umatilla subbasin

e. Project history 
N/A

f. Proposal objectives, tasks and methods
Phase I – Inventory and Synthesis of Physical Process Models and Methods (2003-2004)
Phase I of the PPM project is oriented at capturing the existing knowledge about physical processes controlling the environment (fish and wildlife habitat) and providing it in a functional and accessible platform.  

Phase I goals are:

1. Accumulate physical processes information and methods;

2. Provide a synthesis of information to subbasin planners; 
3. Recommend and match subsets of models and/or approaches to categories;

4. Identify the broadest range of habitat restoration measures possible, and 
This provides a quantitative mechanism by which project planners, technical reviewers and decision-makers can identify, quantify and control risk. 

Objective 1:  
By January 15th, 2003 convene the Core Development Team
Method 1:
Contract with BPA and project team members. Host project kick-off meeting at University of Washington.  This task will also involve development of detailed scopes for the project participants.

Objective 1a:
By Sept 1, 2003 produce an interim PPM product which will provide support for the comparison and ranking of alternative treatments during FY 2003 and 2004.

Method 1:
Identify the habitat attributes with the greatest impact on survival through discussion with experienced practitioners.  Use the landform library to describe methods for comparison of treatments.  Prepare short report.
Objective 2: 
Produce an Inventory and Synthesis of Physical Process Models and Methods by March 31, 2004.
Method 1.1:  
Follow the general form from Johnson et. al. to produce report by forming three technical workgroups to assemble:  1.  physical processes model, method, protocol and knowledge-based information. 2. Develop rating and review criteria, and 3. Develop “focus types” to define themes or focus areas for protocols (matching biological and physical). 
Task a. 
Define bounds of literature

Task b. 
Assign Resources by discipline (e.g. model development, engineering, geomorphology and biological attributes.)

Task c. 
Report linking existing literature with model objectives and discipline 

Task d. 
Report on significant data gaps.  Transferred through reports, symposia, or peer-reviewed publications.

Method 1.2 
UW and Golder Associates Inc. library and reference librarians provide review team with literature matrices as developed by Core team.  Work plan used to schedule milestones and track progress (MS Project).
Objective 3:
Develop PPM database.

Method 3.1:
Form database workgroup from systems professionals on project team.

Task a
Incorporate Synthesis Report information into database.  Access to selected models and annotation reports (how, when and where to use) would be provided through relational database structure.  Glossary, report recommendations, model rules, documentation etc. would reside in database.  Database would then be used as platform for web-enabled access objective (see next).

Objective 4: 
Write Synthesis Report and Peer Review

Method 4.1
Core Team

Task a.
Contact peer reviewers and elicit comments and review

Task b.
Incorporate findings and produce manuscript for publication 
Task c.
Utilize BPA/NPPC and/or CBFWA for wide distribution of final report

Objective 5: 
Web-enable the Landform Library
Method 5.1
Use GoldSim or other suitable platforem and Golder Systems Team (web-solutions team) and existing tools to distribute the Landform Library database on the web.

Task a.
Program web-based version of Landform Library

Task b.
Platform testing and initial 60-day trial.

Task c.
QA/QC

Phase II - Developing the Physical Processes Procedure/Method (2004 – 2005)
Phase II goals are:

1. Translate the Landform Library database into a decision-support system

2. Mobilize cost/benefit and trade-off analyses

3. Mobilize probability distribution and address uncertainly 

4. Simulate performance where possible to mobilize effectiveness analysis

5. Allow integration with existing ecosystem models and analyses
Objective 1 

Method 1.1 
5 Interactive Technical Sessions and individual assignments 
Task a.  
Define goals and objectives for PPM model in terms of direct benefit to fish and wildlife.

Task b.  
Develop influence diagram for process and model

Objective 2
Develop and conduct a user-survey.  

Method 
Golder Associates Inc. to develop based on past experience and expertise.
Task a.  
Develop “usability” survey

Task b. 
Conduct 50 user-surveys among subbasin planners, agency, tribal and planning groups to determine what functions are most desirable for the PPM
Objective 3
Document findings and report progress
Method 
Report to Council and Discussions with BPA COTR
Task a.  
Prepare and deliver an end-of-year and Phase II report

Task b.  
Prepare budget and scope for remaining Phase II work

Objective 4 
Develop the Physical Processes Procedure/Model

Method
Core Development Team

  

Task a.  
Merge task 1c. products with programming to produce a subprogram 

Method-a 
 C++ programming techniques, use GoldSim and other model and programming tools such as: (low level programming languages such as C++ and Fortran and Basic) and higher level programming language such as GoldSim.  Web-based scripting languages such as JAVA and ASP etc. would be utilized if web accessible user interfaces are deemed of high value. 

Method-b – 
the Core Development Team would host a series of interactive technical workshops and make individual assignments based upon program integration and/or programming needs.

g. Facilities and equipment
The overall project team will utilize the resources of these primary sources:

1. KWA Ecological Sciences, Inc.

2. Golder Associates Inc. and Golder Associates Ltd.

3. The University of Washington, Department of Earth and Space Sciences

4. Mobrand Biometrics, Inc.

5. Seattle District of the US Army Corps. of Engineers

KWA Ecological Sciences, Inc. (www.kwaecoscience.com) is a small firm specializing in solving complex environmental problems.  Our focus is to provide cost effective and expert technical and policy support for fish and wildlife assessments, recovery planning and grant source funding.  

Our scientists have a long history of on-the-ground experiences with the ecosystems of the Northwest.  This, in addition to a broad understanding of the multidimensional aspects of environmental regulations, the landscape, policy processes and natural resource science means we can successfully represent a wide variety of clients.

Other technical and senior-level staff comes from a large pool of associations established over 17 years working in the region -- especially in the Columbia Basin.  Because of this, KWA can provide a wide range of "on-call" capabilities reducing overall project costs and associated overhead.

Golder Associates Inc. (www.golder.com)  is one of the largest employee-owned engineering and environmental consulting services company in the world. Founded in 1960, Golder operates out of 84 offices throughout North America, South America, Europe and Austral-Asia. Our more than 2,700 employees consult on ecological, environmental, engineering, civil and geotechnical projects, systems design and advanced risk assessment. Golder clients are from both the public and private sector, including government agencies, tribal governments, commercial and industrial companies, and natural resource industries. 

We are skilled at managing multidisciplinary teams of engineers, scientists and legal professionals. Golder-managed teams are resourceful and responsive, focusing on regional needs and scientific objectives. This combined focus has helped us become one of the world’s largest and most trusted specialist consulting firms.

Golder is widely known for its technical expertise, breadth of services, innovative solutions and use of in-house tools, software and web-based programs. The company is consistently rated each year by Engineering News Record as one of the world’s top design firms. Most recently, Golder was ranked 10th on ENR’s top 20 list of Environmental Science firms.

Instream Flow Needs Analysis (IFN)

Golder staffs are leaders in the application of the Instream Flow Incremental Methodology (IFIM) and for the purposes of IFN analysis. Mr. Dave Fernet is a member of the IFIM Technical Working Group and has many years of experience in the application and development of this methodology.  Golder personnel are experts at analyzing river flow, water quality, dispersion, thermal regime and lake circulation using a wide array of models from steady state analytical tools such as the HEC-2 backwater analysis to 3-D models that incorporate multiple elements. This includes HSPF surface runoff, IFG4 and WSP hydraulic model, WASP water quality analysis simulation program, and HEC-6 suite of sediment transport models in HEC-2.

Ecosystem Diagnosis and Treatment (EDT)

KWA works with Mobrand Biometrics’ advanced modeling program, EDT, to reliably solve utilization and conservation issues. EDT has been used to develop fish and wildlife plans for the Grande Ronde and Deschutes rivers in Oregon, the Clark Fork River in Montana, and the Cowlitz, Yakima, and Nisqually rivers in Washington.

GoldSim and the GoldSim Group

The GoldSim Consulting Group uses probabilistic simulation and decision analysis techniques to bring clarity to complex issues and support risk management and decision-making within public and private sector organizations worldwide. We use our engineering, scientific and business expertise, our experience in modeling complex systems, and our state-of-the-art simulation software to help our clients make and defend difficult decisions.

At the core of the GoldSim Consulting Group is our expertise in the development and application of probabilistic simulation techniques in order to understand and predict the behavior and performance of complex, uncertain systems. We have over 15 years of experience in applying these techniques to solve problems faced by clients worldwide, including government organizations in the US, Canada, the United Kingdom, Spain, Japan, Germany, and Taiwan, as well as private sector clients throughout North America, Europe and Asia.

GoldSim, a program developed by the GoldSim Consulting Group, is a state-of-the-art tool to provide simulation-based decision support and consulting services to public and private organizations worldwide.  Golder will utilize the GoldSim programming tool to assist in providing the framework and specific modeling for this project.  Golder will not discharge any of the intellectual property associated with GoldSim as part of this project or proposal unless specifically negotiated with regional entities.

Golder’s user-friendly and highly graphical computer program GoldSim is a powerful tool for carrying out dynamic, probabilistic simulations to support management and decision-making in engineering, science and business. The program runs on Windows-based personal computers and is applied to performance assessments, environmental impacts, strategic planning and risk-analysis.

The combination of our diverse technical and business backgrounds, our extensive experience in modeling complex systems, and our ability to continuously enhance our state-of-the-art simulation tools allow us to efficiently solve difficult problems that cannot be readily addressed by others.

For more information go to:  www.goldsim.com
Engineering Services
Golder engineering staff offers a wide range of civil, mechanical, geotech, fluvial and -related services including permit management, project design and planning, impact mitigation site design, construction management, and permit coordination.  Modeling capabilities include:

Golder is currently, and has recently been, involved in numerous projects that deal with hydrologic analyses, hydraulic design, geomorphology, sedimentation, scour and erosion in either artificial or natural channels and ecosystem analysis using tools such as EDT.  

The Golder design team uses the standard packages available for simulating and evaluating hydrologic, hydraulic and sediment/scour behavior of systems.  In many cases we develop custom software applications to provide specialized tools for particular problems.  These custom programs are often based on Microsoft Excel™ spreadsheets in the beginning with enhancements using VisualBasic™ or even translation into more specialized languages as the need arises.  Golder maintains a library of up-to-date computer programs for groundwater flow, solute transport, and geochemical equilibria modeling.  
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Development Team  

The development team for the PPM method is comprised of experts in civil and systems engineering, and includes fish and wildlife biologists, geomorphologists and hydrogeologists.  Many of  these professionals are also currently involved in subbasin planning, EDT analysis activities and EDT model review.  

We have selected a project team based on three fundamental needs essential to the success of the PPM project.  These are:

1. The PPM project requires participation by those familiar with the physical processes controlling landforms.  These professionals can most effectively conduct an inventory of existing tools including models, methods and pertinent literature.  In the absence of existing tools capable of being integrated or extended into the PPM architecture, this group will provide supplementary information derived directly from the earth sciences and engineering disciplines.

2. The team requires the expertise of professionals from the decision and risk analysis sciences.  Working with biologists and engineers, the PPM team members will develop a step-by-step procedure that combines the functionality of physical processes method with ecosystem diagnosis. Two members of the PPM team are already reviewing the algorithms, global template, biological rules, and other facets of existing EDT Model.  Other members of the team are involved with on-the-ground applications of EDT analysis and subbasin planning.

3. Finally, the PPM team must include experts capable of guiding the development of the systems architecture, programming language, database structure, and the platform on which the PPM will ultimately reside.  Systems professionals will be utilized to ensure that the future applicability of PPM, as a practical tool, is preserved. 

One page resumes and brief biosketches are provided for the following personnel:

Physical Processes Model Team:

1. Project Manager – Mr. Michael Brown, Principal, Golder Associates.

2. Principal Investigator – Mr. Keith Wolf, Principal, KWA Ecological Scientists. Fisheries and Fluvial Processes – – Dr. Dana Schmidt Golder Associates Ltd Castlegar, and Mr. David Fernet, Golder Associates Ltd. Calgary, Alberta

3. Salmon Habitat and Geomorphology – Dr. David Montgomery, University of Washington 

4. Systems Development –Dr. Bill Roberds, Principal, Golder Associated

5. Floodplain and Engineering Processes – Dr. Lori Morris, US Army Corps. of Engineers, Seattle District (Liaison to Corps. and Chehalis Basin project (testing second ground project for iterative products and PPM validation)

6. Biomathematics and EDT Liaison – Dr. Lars Mobrand, Mobrand Biometrics

7. Environmental Attribute Lead.,  Mr. Larry Lestellle, Mobrand Biometrics, and 

Core Development and Project Management Team (Wolf, Brown, 

Montgomery, Mobrand and Morris):

Michael L. Brown, P.E. – With more than 30 years of experience in Water Resources Engineering and Planning, Mr. Brown provides leadership and perspective to the project team.  As project manager for many large multidisciplinary projects he has demonstrated experience leading technical efforts which seek to support diverse stakeholder and agency interests.  As Project Manager for the Blackbird Mine Site Remediation he lead a team designing a complex water collection, conveyance and treatment system to meet the objectives of the PRP group, the EPA, USFS, State of Idaho, NMFS and native tribes.  He has lead and participated in several projects focused on modeling of complex water resources systems, including the Colorado River Basin in Colorado using Modsim.  As Managing Principal for Golder’s Seattle office he has demonstrated leadership skills for a diverse group of talented and ambitious professionals pursuing diverse clients in a broad range of technical disciplines.   Mr. Brown’s technical practice areas include hydrology, hydrologic modeling, hydraulics and design of water conveyance facilities including dams.  He is also a member of Golder’s GoldSim Consulting Group that specializes in simulation modeling in support of decision analysis for planning efforts.  Mr. Brown holds B.S. and M.E. degrees in civil engineering from Cornell, and, more recently, an M.B.A from the University of Washington.

Dr. Bill Roberds – Dr. Roberds is the Principal Decision and Risk Analyst for Golder Associates worldwide, where he has been since 1980 – before which he taught at several universities and worked for several other geotechnical consultants.  He is a recognized international expert in risk and decision analysis, which necessarily involves extensive facilitation of both technical experts and stakeholders.  He has been responsible for a wide range of local, national, and international projects related to various aspects of siting, investigation, analysis, design, permitting, construction, operating, monitoring, remediation, decommissioning and post-decommissioning of civil, mining and environmental engineering projects, including water resources, water treatment and sewers, and flood control, for a wide range of private and public clients.  Many of these projects included appropriate consideration of various types of consequences, including their associated uncertainties, and multiple stakeholders, including the public and regulators.  Consensus on the technical evaluations and on the decision based on these evaluations was typically achieved on these projects through workshops facilitated by Dr. Roberds.  On the topic of risk and decision analysis, Dr. Roberds: has more than 80 published papers / reports and presentations; serves on various national (e.g., ASCE) and international (e.g. ISSMFE and IUGS) committees; serves as a professional journal reviewer and advisor to various public agencies (e.g. USGS, USDOE); speaks by invitation to various conferences, symposia and organizations; presents workshops; and conducts funded research.
Selected Publications - Roberds

Roberds, W., A. Kwong, N. Ng, and E. Liu, “geotechnical QRA/RM Framework for Housing Department Feasibility Studies,” paper presented at Hong Kong Institute of Engineers (HKIE) Symposium, May 1999.

Roberds, W., L. Eriksson, and G. Scott, “A Preliminary Model for Improved Hazardous Waste Management in the United States of America-Mexico Border Region,” paper presented at Waste Management 99, Tucson AZ, Feb 28 - March 4, 1999.

Roberds, W., Geotechnical QRA/RM Framework for Housing development Feasibility Studies, final report by Golder to Hong Kong Housing Authority, August 1998.

Roberds, W. and K. Ho, "A Quantitative Risk Assessment and Risk Management Methodology for Natural Terrain in Hong Kong," in First International Conference on Debris-Flow Hazards Mitigation: Mitigation, Prediction and Assessment, ASCE, San Francisco, CA, August 1997.

Roberds, W., “An Integrated Framework for Quantitative Risk Assessment and Risk Management of Slopes,” session keynote presented at GeoLogan 97: ASCE Geo-Institute, Logan, UT, July 1997.

Roberds, W., Expert Elicitation on WIPP Waste Particle Size Distribution(s) during the 10,000-Year Regulatory Post-Closure Period, final report by Golder to USDOE/CAO, June 3, 1997.

Roberds, W., K. Ho, and K. Leung, "An Integrated Methodology for Risk Assessment and Risk Management for Development Below Potential Natural Terrain Landslides," in Cruden D. and R. Fell (eds.), Landslide Risk Assessment, Proceedings of the International Workshop on Landslide Risk Assessment, Hawaii, 19-21 February 1997, organized by IUGS Working Group on Landslides - Committee on Risk Assessment, Balkema, Rotterdam, 1997.

Leung, K., J. Yau, and W. Roberds, “Challenges in Applying Landslide Risk Management to Housing Developments in Hong Kong,” in Cruden D. and R. Fell (eds.), Landslide Risk Assessment, Proceedings of the International Workshop on Landslide Risk Assessment, Hawaii, 19-21 February 1997, organized by IUGS Working Group on Landslides - Committee on Risk Assessment, Balkema, Rotterdam, 1997.

Roberds, W., "Subtleties in Probabilistic Rock Slope Analysis," to be presented at ASCE 1996 Annual Convention and Exposition - Civil Engineers Influencing Public Policy, Washington, D.C., November 1996.

Roberds, W., C.Voss, A. Jakubick, C. Kunze, and F. Pelz, "Multi-Attribute Decision Analysis of Remediation Options for a Uranium Mill Tailings Impoundment in Eastern Germany," American Nuclear Society, Proceedings of International Topical Meeting on Probabilistic Safety Assessment (PSA '96) - Moving Towards Risk Based Regulations, Park City, Utah, September 29 - October 3, 1996.

Roberds, W., Landslide Risk Assessment and Management for Housing Development below Natural Slopes, final report by Golder to Hong Kong Housing Authority, December 1996.
Dr. David Montgomery - David Montgomery is an Associate Professor for the Dept of Geological Sciences at the University of Washington. David joined Geological Sciences as a Research Assistant Professor in 1991 and was promoted to Associate Professor in 1996.  David has long bee associated with salmon recovery issues and modeling of engineering effects on salmonid habitat. 

David received a B.S. in geology from Stanford University and a Ph.D. in geomorphology from the University of California at Berkeley. His primary research interests concern landscape-forming processes and their interactions with other natural systems. 

Montgomery's dissertation research focused on controls on channel initiation in steep and low-gradient landscapes. Sustained interest in relationships between hillslope and fluvial processes motivates continuing research on sediment production, erosion mechanisms, and sediment transport through channel networks. Current research includes projects focusing on hillslope, fluvial, and tectonic geomorphology. 

An understanding of the linkages between the physical processes that generate and redistribute sediment in natural landscapes is necessary to provide a basis for understanding impacts of human activity and climate change on both geomorphic and biologic systems. Montgomery is leading a research program in Mountain Drainage Basin Geomorphology to develop methods for analyzing and predicting geomorphic response to both natural processes and anthropogenic disturbance. A major goal of this program is to develop models of the physical environment necessary for understanding landscape development and ecological response to disturbance. This program involves field studies of geomorphic processes and development of digital terrain models for predicting the spatial distribution of erosional processes, channel morphology, and sediment production and routing. Parallel research efforts focus on slope instability, fluvial processes in mountain drainage basins, and the uplift and sculpting of mountain ranges using a combination of field experiments, field observations, and modeling. 

Selected Publications- Montgomery

Buffington, J. M., and Montgomery, D. R., A procedure for classifying and mapping textural facies in gravel-bed rivers, Water Resources Research, v. 35, p. 1903-1914, 1999. 

Montgomery, D. R., Process Domains and the River Continuum, Journal of the American Water Resources Association, v. 35, p. 397-410, 1999. 

Montgomery, D. R., Pess, G., Beamer, E. M., and Quinn, T. P.,  Channel type and salmonid spawning distributions and abundance, Canadian Journal of Fisheries and Aquatic Sciences, v. 56, p. 377-387, 1999. 

Stock, J.D., and Montgomery, D. R., Geologic constraints on bedrock river incision using the stream power law, Journal of Geophysical Research, v. 104, p. 4983-4993, 1999. 

Montgomery, D. R., Panfil, M. S., and Hayes, S. K., Channel-bed response to extreme sediment loading at Mount  Pinatubo, Geology, v. 27, p. 271-274, 1999. 

Montgomery, D. R., Erosional Processes at an Abrupt Channel Head: Implications for Channel Entrenchment and Discontinuous Gully Formation, in Incised River Channels, edited by S. Darby and A. Simon, John Wiley & Sons, Inc., pp. 247-276, 1999. 

Dietrich, W. E., and Montgomery, D. R., SHALSTAB: A digital terrain model for mapping shallow landslide potential, Report of the National Council for Air and Stream Improvement, in press, 1998. 

Montgomery, D. R., Fractal River Basins: Chance and Self-Organization, Nature, v. 396, p. 536, 1998. 
Keith Wolf - Mr. Wolf is a Principal and Senior Biologist of KWA.  He is also the former Director of Ecological Sciences at Golder Associates. KWA specializes in salmon recovery, ecosystem assessment, fish and wildlife management and statistical design.  Mr. Wolf has a multidisciplinary background in fish ecology and marine biology including ecosystem modeling, statistical analysis, environmental policy and regulatory compliance. Keith also has a wide range of project experience in areas of hydrology, instream flow, salmonid habitat assessment and ESA response planning.  

As the previous Columbia River Policy Coordinator and a Fish Program Manager for Washington Department of Fish and Wildlife, he developed a 17-year multidisciplinary background in fish ecology including ecosystem modeling, statistical analysis, environmental policy and regulatory compliance.

Affiliations:

· Member of the Regional Assessment Advisory Committee

· Upper Columbia Regional Technical Team

· Upper Columbia River Salmon Recovery Board staff

· Okanogan County Lead Entity Coordinator (Colville Tribe Representative)

· Vice President/President Elect – North Pacific International Chapter – American Fisheries Society

· Appointed Member of the World Shark Specialist Group (IUCN/SSG)

· American Institute of Biological Sciences

· American Institute of Fishery Research Biologists 

· Former WDFW Fish Program Manager and Columbia River Policy Coordinator

· Former WDFW Policy Lead – Yakima Klickitat Fisheries Project

· Former Hanford Reach Policy Lead representing WA and OR and tribes.

Selected Publications:

Wolf, K.S. L. E. Mobrand and D.H. Johnson, 2001 Integrating Salmon Recovery Models and Mapping Assessment: A Three-Tool Approach.  Paper presented to the North Pacific International Chapter of the American Fisheries Society.  October 2001, Victoria British Columbia.

Wolf, K.S., P. Wagner, J. Peone and D. Machin, 2002.  Transborder Management of the Okanogan Watershed: Seven Essential Elements for Success.   Paper to the Transborder Section of the American Fisheries Society meeting.  April 2002, Spokane, WA

Submission to the Canadian Journal of Fisheries Management (pending  - April 2002)

Wolf, K.S., R. A. Anderson and R. C. Craig, 2000. Capability Building for Locally Based Watershed Salmon Recovery Planning – Paper presented to the American Fisheries Society Annual Meeting, St. Louis MO.

Vaughn, L, Kammereck, A.Q.,  & Wolf, K. S. 2000.– The Ecological Processes of Sediment in Streams and Their Role in Salmon Habitat Recovery Planning.  In process

Wolf, K.S. et., al.  1996.  Seabird Mortality in Puget Sound Commercial Salmon Fisheries.  In:  Proceedings, Solving Bycatch, Solutions for Today and Tomorrow.  Alaska Sea Grant Program.

Wolf, K. S., 1998.  Under Puget Sound.  Professional video documentary featuring comprehensive aspects of underwater ecosystem in Washington State.  The Emerald Oceans Production Group Inc.

Wolf, K. S.,  1993.  Finning and Other Destructive Modes of Inefficient Development in the shark Fishery.  In Chondros.  Volume 4:  Number 3.

Wolf, K. S., 2000.  Successful Watershed Planning for Salmon Habitat Recovery.  Seattle Daily Journal of Commerce.

Dr. Lars Mobrand
The MBI team leader, Lars Mobrand, has provided consulting services to state and federal agencies, Native American Tribes, utilities, and private industry for 30 years. Recently, Lars' professional activities have focused on ecosystem planning, resource restoration, cumulative impact analysis, and facilitation of cooperative resource planning projects. Lars, in conjunction with other MBI staff, has developed and widely implemented the Ecosystem Diagnosis and Treatment (EDT) model, a science-based approach to watershed planning. He specializes in population dynamics and experimental design as well as statistics, computer simulation modeling, risk analysis, and decision theory. Lars holds a Ph.D. in biomathematics from the University of Washington. 

Larry Lestelle 
A senior biologist for MBI, Larry has been with MBI for over 9 years. He has over 26 years of experience in Pacific Northwest salmonid issues, providing expertise to tribal and governmental entities in the fields of salmonid ecology, resource assessment and enhancement, population dynamics, fisheries management and environmental impacts. Larry provides technical expertise in resource restoration and development of analytical methods for planning potential supplementation and habitat improvement initiatives. He is currently involved in development and implementation of the Ecosystem Diagnosis and Treatment (EDT) model, including facilitation of workshops through the Pacific Northwest. Larry holds an M.S. in Fisheries Science from the University of Washington. 
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Dr. Dana Schmidt, Golder Associates Ltd.

Dr. Schmidt is broadly cross trained in marine and freshwater ecology and has had 25 years of experience in private consulting, state, and federal government employment since receiving his Ph.D. from Oregon State University in fisheries toxicology and an M.S. in aquatic biology from the University of Utah. He has worked as a professional limnologist with extensive experience in boreal lake ecology and water quality studies both within British Columbia and as the Principal Limnologist for the State of Alaska Department of Fish and Game.
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Dave Fernet, Golder Associates Ltd.

Mr. Fernet is a senior scientist with over 25 years of experience as a biologist, which includes positions with both the Provincial and Federal governments, lecturer in Ichthyology at the University of Saskatchewan, and his consulting career that commenced in 1976.  His accreditations include certification as a fisheries scientist by the American Fisheries Society.  Mr. Fernet has been responsible for supervising and conducting numerous fisheries and habitat inventory and impact assessment studies worldwide.  He has performed duties that range from field collection of water quality, benthic invertebrate and fisheries information through to impact assessment, multidisciplinary project management and providing expert testimony to a variety of regulatory hearings.  The Instream Flow Group of the U.S. Fish and Wildlife Service has formally trained Mr. Fernet in the use of IFIM.

Mr. Fernet has conducted instream flow needs investigations on many rivers and streams including tributaries of the Methow River, the Little Spokane River, and the Oldman, Belly, St. Mary, Waterton, Crowsnest, Bow and Red Deer rivers in Alberta,.  Mr. Fernet is a leading aquatic researcher in regard to instream flow needs for the fisheries resource and has had major fisheries involvement in Multiple Objectives Planning Program studies such as the South Saskatchewan River Basin Planning Program, Pekisko Creek Water Management Study and various Water Management Unit planning studies for Alberta Environment.  Mr. Fernet has acted as the project manager for a large number of IFN studies, and has on many occasions represented clients at public hearings and acted as an expert witness on various projects.
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