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a. Abstract

The Physical Process Method (PPM):  Understanding the physical processes that control the environment is key to successfully distinguishing and implementing curative actions for degraded fish and wildlife habitat. Matching actions with analysis (and ultimately with planning, implementation and M&E needs) is the intent behind the development of the PPM approach and program routines.  Currently, there exists no harmonized method or model to integrate the results of sophisticated ecosystem diagnosis and habitat conditions analysis with the causal mechanisms of landscape and/or land-forming processes.  This gap in association leaves subbasin planners, biologists and decision-makers with far too many assumptions about how to effectively and credibly treat habitat symptoms affecting the productivity, diversity and abundance of Pacific salmon.  Thus, we will engage the expertise of 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 step-by-step procedure that combines physical processes and ecosystem diagnosis into action alternatives and trade-off analysis. Existing physical programs and models will be reviewed and mobilized to associate with ecosystem tools such as the Ecosystem Diagnosis and Treatment model (EDT) and subbasin plan development.  The PPM procedure will be iteratively and concurrently translated into an extensible program module or subroutine for use with ecosystem conditions analysis and data.  “Model,” as we use the term hereinafter, is most accurately defined as the merging of analysis with the subbasin planning process and with programming to produce a set of measured and prioritized actions.  The Columbia Cascade Province and Chehalis River Basin will provide an opportunity to review, validate and document this method and its supporting programming.  Finally, this project is designed to be phased and apply a Proof of the Principle approach, which is oriented towards shorter projects and iterative products.

b. Technical and/or scientific background
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 benefit:cost measurement.  Habitat models such as the Ecosystem Diagnosis and Treatment model provide an adequately clear picture for relative condition across a well-defined set of environmental attributes but stop short of assisting planners and decision-makers with identifying specific actions (e.g., realign a segment of stream, mobilize and store sediments, normalize a hydrograph, stabilize a bank, remove a road, modify a dike structure) that will result in changes in the condition of habitat attributes, or the ability to assess the effects of specific actions.  Once the causal links are established, a model that will simulate the effects of certain actions will allow a much more rigorous and powerful planning effort to identify priorities based upon four fundamental features:

1. What actions will effectively treat the cause?

2. What actions will provide the most immediate and cost effective results?

3. What are the linkages across other subbasin and Province-level actions?

4. How rigorous are these actions when compared to “out-of-basin” effects?

A model allows 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).  “Definitive and quantitative” means that decision-makers do not have to rely on assertions or assumptions; assumptions are partitioned within model parameters where they can be validated, calibrated and debated independently. 

Finally, by linking the physical sciences with the biological sciences, 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:

· flow frequency analysis

· scour analysis

· Wertz-Arnold method

· Rosgen entrenchment ratio

· incipient motion analysis

· sheer stress,

· sediment and other 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

· 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)

And, use with existing programs, models or equations such as:

· HEC-2

· HEC-RAS 

· MIKE 11

· MIKE-SHE

· CHARISMA

· IFIM/IFM

· FLUVIAL-12

· TABS-2

· GSTARS

· Manning’s equation

· Chezy Darcy Weinbach, 

This first phase of this project will couple an inclusive list of these tools, with EDT-derived priority locations (within Province, region, ESU, watersheds, subbasins, and eventually, stream reaches), and with as many of EDTs discrete 47 environmental attributes (e.g., channel morphometry, confinement and hydro modification, temperature variation, embeddeness, fine sediment and turbidity, flow, metals, obstructions etc.) as applicable.  This will be done with the objective to associate effect and cause, mechanism and stratagem.

In the second step, we will seek to address the uncertainties of large projects and risk analysis.  Because fish and wildlife recovery, protection and/or mitigation (subbasin planning) is inherently complex and full of uncertainties, with attendant risks for cost or schedule overruns, or other undesired or under realized outcomes, there are several critical questions subbasin planners need to ask themselves as actions are contemplated such as:

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

· What is the likelihood that all the objectives of the project will be achieved?  How should the project be structured in order to maximize the likelihood of achieving these objectives?

· What is the likelihood that the project will be completed on time and within budget?  How should the project be structured in order to maximize the likelihood of timely, on budget completion?

These types of questions can be addressed by dynamically simulating alternative strategies on order to predict their likely outcome, explicitly accounting for uncertainty and the dynamic and coupled nature of the project as a system.  Such simulations do not replace conventional project planning, but they build upon and extend it into the areas of strategic planning and project risk management.  

This project will bring engineers and biologist together with experts in systems architecture, biomathematics and model development.  The intent will be to dynamically link EDT, or other ecosystem analysis tools, with the PPM model and process.  To ensure that there is continuity between these discrete objectives, systems architects will be consulted during the initial PPM process effort.  This is important because systems simulation (e.g., stochastic properties, probability distribution, GIS, and risk analysis) opportunities and dynamic linkages were lost or contravened in the past during development of many analytical processes. 

How will we implement this philosophy in our project? We will approach decision support, modeling and risk analysis projects using the systematic approach outlined below:

Table 2.  Critical Path for Development of the PPM.

Phase I.  2002–2003

1.
Define the objectives and measures of performance. Before attempting to incorporate existing models or processes, it is critical to first structure the problem and clearly identify the types of questions we are trying to answer. This information is then used to define the measures by which the performance of the system is to be evaluated (e.g., cost: benefit, measure of robustness for subbasin plans and actions).

2.
Convene the Development and Management Team.  This group will review the literature and the EDT environmental attributes.  We will assign specific duties to individuals by discipline and form the necessary subgroups.  A series of interactive technical workshops will examine the objectives and merge the science through use of an influence diagramming process.  This will allow the biologists, engineers and systems experts to integrate their approaches and retain a coordinated approach.

3.
Develop the Physical Processes Matrix.  This effort will focus on developing the multiple dimensions of a PPM process and modeling framework. Effort will focus on populating the matrices with the appropriate habitat conditions analysis factors, engineering methods and model parameters, and ensure that systems architecture and analysis functionality is retained as model development progresses.

4.
Participate in the Chehalis and Columbia Cascade EDT projects.  This task will enable key members of the PPM Development team to interact with these two projects and begin to infuse products from the PPM process into these two 
”test cases.”  The Chehalis project represents a “data rich” example with over 1100 individual reaches currently being analyzed.  The Columbia Cascade project is a BPA 2003-2005 project proposal and little work has been completed (some in Entiat with funding by Yakama Nation et., al.).  This project will provide an opportunity to work in parallel with an infant analysis and provide an example of a Province-wide application of the PPM/EDT.  Coordination with The Upper Columbia Salmon Recovery Board and the Regional Technical Team will provide the opportunity to inform and educate subbasin planners and infuse the PPM into the subbasin plan process immediately.  The 2006 – 2009 solicitation process will provide for focused review of the utility and value of an integrated PPM/EDT/Subbasin Plan process.

Phase II.  2003 – 2004

5.
Develop the conceptual model. The most important step in simulating any system is developing a conceptual model of the system. A conceptual model is a representation of the significant features, events and processes controlling the behavior of the system (salmon habitat in this case). It is essentially a body of ideas, based on available information that summarizes the current understanding of the system. In many instances, the process of systematically creating the conceptual model of the system is as valuable as the simulation results themselves.

6.
Integrate the mathematical model. Once a conceptual model of the system is developed, it is necessary to represent it quantitatively within a mathematical model. A mathematical model consists of a set of input assumptions, equations, relationships between system components, and algorithms describing the system.  Members of the project team are already engaged in this step for the EDT model; thus, the integration will be easily facilitated among objectives and across tasks.

7.
Quantify the input parameters. The mathematical model identifies specific inputs (e.g., the flow rate in a river, or effectiveness quotient of a given activity) that are required in order to simulate the system. These must be quantified by specifying their values or probability distributions.  This is much like the current “validation” process that has been initiated for EDT.

Phase III.  2004 – 2005

8.
Implement and solve the mathematical model using a computational tool. After developing the mathematical model and quantifying all of the input parameters, the model must be implemented within a computational tool capable of solving the equations representing the system (perhaps EDT). This implementation of the mathematical model within a computational tool is referred to as the simulation model. 

9.
Document, evaluate, explain and present the results. The model results and assumptions must be explained and communicated in a clear and effective way to all interested parties.   Training and user-friendly interface (e.g., run-time and dashboard versions of the model) would also be an important part of delivery a fully functional and valid model for use by subbasin planners and decision-makers.

Table 3.  Literature Review (selected references, partial listing)

Reference (include web address if available online)
Submitted w/form (y/n)

Allen J. I., R. Proctor, J. Blackford and M. Ashworth 2000 Functional group approaches to marine ecosystem modeling and their application with highly spatially resolved hydrodynamic models. Spatial and Temporal Modeling Workshop Bergen 6th-8th March 2000
N

Bonham, C. D., S. G. Bousquin, K. Brown, G. Leader, and K. Leader. 1995a. Habitat Characterization: Past, Present, and Future. Report prepared for U. S. Army construction Engineering Research Laboratories, Champaign, IL. (Unpublished) 
N

Brady, W. W., J. W. Cook, and E. F. Aldon. 1990. Computer Simulation for Planning and Evaluating Inventory Procedures. International Symposium: Integrated Management of Watersheds for Multiple Use [Morelia, Mexico, March 26-30, 1990], Gen. Tech. Rept. RM198. USDA Forest Service, Rocky Mountain Forest and Range Experiment Station, Fort Collins, CO.
N

Brady, W. W., E. F. Aldon, and J. W. Cook. 1993b. COVER: A Decision Support System for Monitoring Vegetation Cover Change on Forest Grasslands. Research Report. USDA Forest Service, Rocky Mountain Forest and Range Experiment Station, Fort Collins, CO.
N

Costanza, R., F. H. Sklar, and M. L. White. 1990. Modeling Coastal Landscape Dynamics. BioScience 40:91-107
N

Howard, A. D., 1971, Simulation model of stream networks by headward growth and branching, Geographical Analysis, vol. 3(10, p. 29-50.
N

Howard, A. D., 1971, Simulation model of stream capture. Geological Society of America Bulletin, vol. 82(5), p. 1355-1376.
N

Howard, A. D., 1990, Theoretical model of optimal drainage networks, Water Resources Research, vol. 26, p. 2107-2117
N

Howard, A. D., 1994, A detachment-limited model of drainage basin evolution, Water Resources Research, vol. 30(7), p. 2261-2285
N

Ibbitt R P, Willgoose G R and Duncan M J. 1997. "The Ashley River channel network study: Channel network simulation models compared with data from the Ashley River, New Zealand", International Hydrology and Water Resources Symposium, Auckland, New Zealand, 1997.
N

Lai, C., Baltzer, R.A., and Schaffranek, R.W., 2000, Conservation properties of the unsteady open-channel flow equations: International Association for Hydraulic Research Hydroinformatics 2000 Conference, Iowa City, Iowa, July 23-27, 2000 [Proceedings], 8 P.
N

Lee, K.N. 1993. Compass and Gyroscope: Integrating Science and Politics for the Environment. Island Press. Washington, D.C
N

Lindthurst, R.A. et. al. 1999. “Developing the Next Generation of Watershed Risk Assessment and Management Models: Where do we go from here” ECOMOD. March 1999.
N

Miller, D.A. and R.A. White, 1998: A Conterminous United States Multi-Layer Soil Characteristics Data Set for Regional Climate and Hydrology Modeling. Earth Interactions, 2. [Available on-line at http://EarthInteractions.org]
N

Schaffranek, R.W., 1996, Coupling models for canal and wetland interactions in the south Florida ecosystem: U.S. Geological Survey Fact Sheet 139-96. (on-line fact sheet)
N

Schaffranek, R.W., 1999, Hydrologic studies in support of south Florida ecosystem restoration: American Society of Civil Engineers Water Resources Planning and Management Conference, Tempe, Arizona, June 6-9, 1999 [Proceedings], 8 p.
N

Schaffranek, R.W., Smith, T.J., III, and Holmes, C.W., 2001, An investigation of the interrelation of Florida Bay dynamics to ecosystem processes in South Florida: U.S. Geological Survey Fact Sheet-049-01.
N

Schamberger, ML, A.H. Farmer, and J.W. Terrell. 1982. Habitat Suitability Index Models: Introduction. FWS/OBS-82/10
N

Stanford, J. A., J. V. Ward, W. J. Liss, C. A. Frissell, R. N. Williams, J. A. Lichatowich and C. C. Coutant. 1996. A general protocol for restoration of regulated rivers. Regulated Rivers: Research and Management 12:391-413. 
N

Stanford, J. A. 1994. Instream Flows to Assist the Recovery of Endangered Fishes of the Upper Colorado River Basin. U.S. Department of the Interior, National Biological Survey. Biological Report #24, 47 pp.
N

Turner, S. J., R. V. O'Neill, W. Conley, M. R. Conley, and H. C. Humphries. 1991. Pattern and scale: Statistics for landscape ecology. In: Quantitative Methods in Landscape Ecology: The Analysis and Interpretation of Landscape Heterogeneity, Eds. M. G. Turner and R. H. Gardner. Springer-Verlag, New York.
N

National Research Council. 1999. New Strategies for America’s Watersheds. National Academy Press. Washington, D.C.

Environmental Protection Agency 1998. Ecological Research Strategy. EPA/600/R-98/086. US EPA Washington, D.C.


N

Naiman, R.J. et. al. Ed. 1995. The Freshwater Imperative: A Research Agenda. Island Press. Washington, D.C.
N

Voinov. A, R. Costanza, L. Wainger, R. Boumans, F. Villa, T. Maxwell and H. Voinov. 1999. The Patuxent landscape model: Integrated ecological economic modeling of a watershed. Environmental Modeling and Software 14:473-491
N

Voinov, A., H. C. Fitz, and R. Costanza. 1998. Surface water flow in landscape models: an Everglades case study. Ecological Modeling 108:131-144
N

Hancock G R and Willgoose G R. 1996. "Experimental testing of a landform evolution model", 7th Meeting Australia-New Zealand Geomorphology Research Group, James Cook University of North Queensland, 30 September - 4 October, 1996. (abstract only)
N

Wigmosta, M.S. et. al. 1994. A distributed hydrology-vegetation model for complex terrain. Water Resources Res. 30, 1665-1679.
N

c. Rationale and significance to Regional Programs
Link to the Columbia Cascade Province (as a testing ground for application in developing a subbasin plan).  Upon review of the NPPC Subbasin Summaries for each the Okanogan, (Wolf, et., al 2001) Methow, Entiat and Wenatchee subbasins, it is apparent that there is a sizable amount of information available concerning human impacts on salmonids and their habitats.  However, this information is scattered throughout various published and unpublished documents, databases housed within the many government agencies and undocumented information contained within the experiences of the many stakeholders and professionals living in these watersheds.  Within the Columbia Cascade province, there is no holistic context from which to integrate, interpret and understand all this within the context of causative mechanisms and knowledge concerning our salmonid resources. Lacking this capability, the actions planned are much more likely to be tactical and localized as opposed to strategic and regional.    

The Okangoan (CCT and CBFWA, 2001), Methow (WDFW and CBFWA, 2001) and Wenatchee subbasin summaries and Limiting Factors Analysis for the Okanogan (CCT, 2001), Methow (WCC, 2000) and Wenatchee (WCC, 2001 in press) identify habitat conditions analysis as a priority for identification of restoration and protection needs.  Data gaps in the LFAs and Subbasin summaries are congruent with the Level 2 attributes of the EDT method.

It is becoming obvious to Columbia Basin resource managers working towards salmonid recovery there must be a base level of knowledge about habitat conditions and salmon productivity from which we draw conclusions, state hypothesis and measure progress towards our goals.  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, 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.  

In our mind the final equation is one derived mainly 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 2-4 measurable attributes (Phase I  = ~ temperature, sediment, channel morphometry etc.) 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 attributes as applicable.

The PPM Method will be integrated into the EDT process, and ultimately, into the model itself if found feasible and desirable.  This will complete the nexus necessary for strategic action planning (future projects), benefit:cost analysis, and prioritization and phasing of actions.  

Specifically, we will select a subset of environmental attributes from the EDT level 2 attributes and from the literature, to advance an understanding of the linkages between the physical processes in natural landscapes to provide a basis for understanding impacts of human activity on both geomorphic and biologic systems. Two test cases will provide an opportunity to link this effort with ongoing needs and assessments.  The Columbia Cascade Province is proposing to expand upon the Entiat EDT analysis and begin a Province-level assessment in the Methow, Okanogan and Wenatchee subbasins.  

Additionally, clear 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.  

The FWP:

The proponents of this proposal strongly support the Northwest Power Planning Commission 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) within the Columbia Cascade Province will provide excellent value to NPPC efforts and will significantly improve the effectiveness of salmon recovery in the Upper Columbia region.   

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

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.” 
  

Completing scientifically defensible, practical subbasin plans on schedule will require that planning groups are provided a foundation of analytical tools and technical expertise.  This foundation should be consistent with the Scientific Principles identified in the Program, and withstand the scrutiny of the Independent Scientific Advisory Board and other peer reviewers.  The “Technical Guide for Subbasin Planners” (NWPPC 2001) identifies one approach to subbasin planning that builds upon the coarse scale EDT analysis conducted by the NWPPC to develop working hypotheses on the condition and processes affecting a subbasin ecosystem, and to evaluate alternative management strategies.  

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 methods that would incorporate data in a comprehensive landscape analysis that would assess current watershed and river health, identify problem areas and the environmental attributes that are potentially limiting populations of fish and wildlife species, 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 
Columbia Cascade EDT Proposal

This project is specifically designed to directly associate with several related analytical processes such as the EDT validation project development and incorporation of a physical processes (engineered treatment) model, and ongoing GIS-based data collection projects.  The timeline for initiation of this project is concomitant with the products of these efforts and will provide the opportunity to incorporate major findings and enhancements to the overall analysis. Thus, we anticipate a projected completion date coinciding with the initiation of the next round of provincial reviews (currently scheduled for March 2005) that will represent the most contemporary and sophisticated analytical structure possible.

“WDFW, the Yakama Nation, and the Colville Confederated Tribes believe that a consistent, integrated approach for subbasin plan development in the Columbia Cascade Province will minimize both the confusion, funding, and time required for plan completion”
 
SSHIAP

Work under this proposal includes a GIS component.   The focus of this work reflects the integrating and delivery of spatial data relevant to EDT and assiting the PPM model to incorporate GIS capability. More specifically, the GIS effort will utilize the 1:24,000 hydro layer (derived from the WDFWs Salmon and Steelhead Habitat Inventory and Assessment – SSHIAP) as the backdrop for stream reaches, habitat data and as a platform for delivering summary data and products from EDT analyses. This GIS work will be closely coordinated with the SSHIAP and EDT effort, but will not be overlapping with it.  The SSHIAP work to be conducted in the Columbia Cascade Province is being submitted under a separate funding proposal from WDFW.

We further recognize the opportunity to incorporate findings and improvements to the analytical process that will become available in 2002 and prior to the initiation of this project (NPPC [RAAC] EDT validation project).  Finally, this project will provide the most expansive and contemporary example of how a PPM/EDT model can best be applied to other Province and subbasin planning efforts throughout the Basin.  

The Upper Columbia Salmon Recovery Board

Our proposal to cooperatively provide the analytic foundation complements the high level of policy and technical coordination already occurring.  Policy coordination is facilitated by the Upper Columbia Salmon Recovery Board (UCSRB), a partnership among Chelan, Douglas, and Okanogan counties, the Yakama Nation, and the Confederated Tribes of the Colville Reservation in cooperation with local, state, and federal partners. 

The mission of the UCSRB is:

To better meet its mission, the UCSRB wishes to ensure that actions taken to protect and restore salmonid habitat in the region are based on sound scientific principles.  

One clear objective is to provide an all-inclusive analytic foundation for the aquatic component of subbasin plans on a timely basis, consistent with the NPPC guide, to maximize the likelihood that defensible subbasin plans are completed on schedule.

Additionally, technical coordination is occurring with the Upper Columbia Regional Technical Team and the Regional Assessment Advisory Committee and well as individual members of  BPA, the NWPPC and the CBFWA.  

Transborder Cooperation

Finally, a US/Canada transborder group has recently emerged in the Okanogan focusing on the combined and shared resources of this large and diverse watershed.  Members of the Policy and Technical Working Group include:

· The Colville Confederated Tribes

· The Okanagan Nations Fisheries Commission

· The Department of Fisheries and Ocean

· The Washington State WDFW and DOE  

· The former Ministry of Environment, Lands and Parks

· Associated Technical Representatives (Golder Associates Inc.) and others.

This group recently held a planning conference and symposium in January and June of 2001, respectively where over 120 participants and 40 papers were presented.  The focus was on watershed planning and analytical approaches to ecosystem issues.  Linkages between need, actions, implementation and monitoring were identified as the critical features on ongoing and near-term work for this transborder watershed.  Subsequent to this meeting the Northwest Pacific International Chapter of the American Fisheries society hosted several transborder discussions at their annual meeting in Victoria, B.C. and the theme of the upcoming (April 2001 in Spokane) Western Division of the American Fisheries Society annual meeting, will focus on similar topics.

The 2002 Annual Meeting of the Western Division of AFS (WDAFS) will be held April 27 to May 1, 2002 in Spokane, Washington.  The conference, entitled “Toward Ecosystem-Based Management: Breaking Down the Barriers in the Columbia River Basin and Beyond”, will provide a major international forum for exchanging information and engaging in technical debates on a variety of issues related to the management of fisheries, aquatic, and riparian resources in the Columbia River Basin and elsewhere in western North America.  The agenda for this five-day conference will include nearly 100 plenary, technical and work groups sessions, so there will be something for everyone (see www.fisheries.org/wd> for a complete list of the sessions that will be convened at the conference).

The 2000 FCRPS BiOp

This project addresses the following RPAs:

Action 35
The Corps shall develop and conduct a detailed feasibility analysis of modifying current system flood control operations to benefit the Columbia River ecosystem, including salmon. The Corps shall consult with all interested state, Federal, Tribal, and Canadian agencies in developing its analysis. Within 6 months after receiving funding, the Corps shall provide a feasibility analysis study plan for review to NMFS and all interested agencies, including a peer-review panel (at least three independent reviewers, acceptable to NMFS, with expertise in water management, flood control, or Columbia River basin anadromous salmonids). A final study plan shall be provided to NMFS and all interested agencies 4 months after submitting the draft plan for review. The Corps shall provide a draft feasibility analysis to all interested agencies, NMFS, and the peer-review panel by September 2005.

Action 85
The Corps shall continue to develop and evaluate improved fish-tracking technologies and computational fluid dynamics (numerical modeling). The ability to integrate these technologies and fluid dynamics shall be assessed as a potentially improved means of determining fish responses to forebay hydraulic conditions.

Action 133
As part of DGAS, the Corps shall complete development of a TDG model to be used as a river operations management tool by spring 2001. Once a model is developed, the applications and results shall be coordinated through the Water Quality Team. The Corps shall coordinate the system wide management applications of gas abatement model studies with the annual planning process, the Transboundary Gas Group, the Mid-Columbia Public Utilities, and other interested parties.

Action 142
The Corps shall work through the regional forum process to identify and implement measures to address juvenile fish mortality associated with high summer temperatures at McNary Dam. As a starting point, the Corps shall assemble and analyze the temperature data that have been recorded in the McNary forebay, collection channel, and juvenile facilities. The Corps shall examine relationships among juvenile mortality, temperatures, river flow rates, and unit operations in detail. The Corps shall investigate the feasibility of developing a hydrothermal computational fluid dynamics model of the McNary forebay to evaluate the potential to determine optimal powerhouse operations or structural modifications for minimizing thermal stress of juvenile salmon collected in the summer and to conduct a modeling program, if warranted.

Action 143
By June 30, 2001, the Action Agencies shall develop and coordinate with NMFS and EPA on a plan to model the water temperature effects of alternative Snake River operations. The modeling plan shall include a temperature data collection strategy developed in consultation with EPA, NMFS, and state and Tribal water quality agencies. The data collection strategy shall be sufficient to develop and operate the model and to document the effects of project operations.

Action 148
The Corps shall conduct detailed engineering and design work for improvements recommended in the general reevaluation report and supplemental environmental impact statement described in the preceding action. The Corps shall seek funding to allow initiation of the engineering and design work to occur immediately upon completion of the final general reevaluation report. The engineering and design work shall include only those activities on (or near) the implementation schedule critical path for the recommended actions, up to the award of the first construction contract. For a dam breach recommendation, the critical path activities shall include turbine physical modeling (for use as low level outlets), rock source explorations for embankment erosion protection (riprap), and hydraulic (physical) modeling for the embankment removal and channelization. Tentative milestones for the general reevaluation report/EIS and engineering and design work are as follows, based on the check-in process identified in Section 9.5: 

Year 1 - Complete project management plan

- Project management plan regional coordination

Year 2 - Initiate general reevaluation report/supplemental environmental impact statement

 

Year 3 - Complete final general reevaluation report/supplemental environmental impact statement

- Initiate detailed engineering and design

- Issue approval of general reevaluation report/supplemental environmental impact statement 

- Seek authorization and appropriations 

Action 158
During 2001, the Corps and BPA shall seek funding and develop an action plan to rapidly inventory estuarine habitat, model physical and biological features of the historical lower river and estuary, identify limiting biological and physical factors in the estuary, identify impacts of the FCRPS system on habitat and listed salmon in the estuary relative to other factors, and develop criteria for estuarine habitat restoration.

Action 162
During 2000, BPA, working with NMFS, shall continue to develop a conceptual model of the relationship between estuarine conditions and salmon population structure and resilience. The model will highlight the relationship among hydropower, water management, estuarine conditions, and fish response. The work will enable the agencies to identify information gaps that have to be addressed to develop recommendations for FCRPS management and operations.

Action 30
For those BOR projects located in the Columbia River and its tributaries downstream from Chief Joseph Dam (Table 9.6-2), BOR shall, as appropriate, work with NMFS in a timely manner to complete supplemental, project-specific consultations. These supplemental consultations shall address effects on tributary habitat and tributary water quality, as well as direct effects on salmon survival (e.g., impingement, entrainment in diversions, false attraction to return flows, and others). These supplemental consultations shall address effects on mainstem flows only to the extent to which they reveal additional effects on the in-stream flow regime not considered in this biological opinion (e.g., flood control).

Action 152
The Action Agencies shall coordinate their efforts and support offsite habitat enhancement measures undertaken by other Federal agencies, states, Tribes, and local governments by the following:

· Supporting development of state or Tribal 303(d) lists and TMDLs by sharing water quality and biological monitoring information, project reports and data from existing programs, and subbasin or watershed assessment products. 

· Participating, as appropriate, in TMDL coordination or consultation meetings or work groups.

· Using or building on existing data management structures, so all agencies will share water quality and habitat, data, databases, data management, and quality assurance.

· Participating in the NWPPC’s Provincial Review meetings and Subbasin Assessment and Planning efforts, including work groups.

· Sharing technical expertise and training with Federal, state, Tribal, regional, and local entities (such as watershed councils or private landowners).

· Leveraging funding resources through cooperative projects, agreements and policy development (e.g., cooperation on a whole-river temperature or water quality monitoring or modeling project).

Action 155
BPA, working with BOR, the Corps, EPA, and USGS, shall develop a program to 1) identify mainstem habitat sampling reaches, survey conditions, describe cause-and- effect relationships, and identify research needs; 2) develop improvement plans for all mainstem reaches; and 3) initiate improvements in three mainstem reaches. Results shall be reported annually.

Other FWP projects of similar scope and purpose

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 Umabilla subbasin

e. Project history 
DNA

f. Proposal objectives, tasks and methods
Phase I October 2003 –2004 (Planning and Design Phase)

Objective #1-P1  - By October 15th, 2002 convene the Core Development Team

· 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

· Method – 5 Interactive Technical Sessions and individual assignments

Objective #2-P1 – By October 31, 2002, convene Project Management Team

· Task a.  Develop project work plan, budget and allocate resources 

· Task b.  Initiate a web-based project collaboration site (Use Golder NetProject See- www.goldernetsolutions.com/PPM (review “preview” slides)

· Method – Bi Monthly meetings (first three months) and use of web-based collaboration site.  Weekly core team meetings; monthly update reports posted by all task leads.

Objective # 3-P1-  By February 2003, conduct a literature search on all engineering and physical models and approaches used to compliment natural resource management and decision making.

· 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 (dimensional matrix product)

· Task d. Report on significant data gaps.  Transferred through reports, symposia, or peer-reviewed publications.
· Method - 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 #4-P1 – By June 2003, complete existing Physical Process Model review
· Task a.  Model review.  Review existing physical process models within context of EDT structure

· Task b.  Define linkages and useful model structure and/.or general architecture

· Task c.  Produce report of findings and conclusions

· Method – Series of interactive technical workshops researchers (report through reports, symposia, or peer-reviewed publications)

Objective #5-P1  By October 2003, develop and conduct a user-survey.  
· 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

· Method – Golder Associates Inc. to develop based on past experience and expertise.

Objective #6-P1 – Maintain linkage to Columbia Cascade (Methow, Okangoan, Entiat and Wenatchee EDT analysis) to ensure parallel development and stage “ground-truthing” in Phase II and III).
· Task a.  Participate in CC EDT project technical meetings (6)
· Task b.  Review baseline characterization and reach-specific analysis

· Method – Attend technical meetings and review project updates

Objective #7-P1 – By October 2003, Document findings and report progress
· Task a.  Prepare and deliver an end-of-year and Phase I report

· Task b.  Prepare budget and scope for Phase II

· Method – Report to Council and Discussions with BPA COTR
Phase II October 2004 – 2005 – Construction and Implementation Phase NOTE: Operations and Maintenance will also be initiated in this phase and span Phase II – Phase III.

Objective #1-P2 - Utilize the Phase –1 review and develop a work plan for Phase II

· Task a.  Modify existing work plan to reflect end-of-year findings from P1.

· Method – Core management team meeting and assignment

Objective #2-P2 –Construct the Physical Processes Matrix

  

· 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.

Objective #3-P2 –Develop and integrate the conceptual model

  

· Task a.  . The most important step in simulating any system is developing a conceptual model of the system. A conceptual model is a representation of the significant features, events and processes controlling the behavior of the system (salmon habitat in this case). It is essentially a body of ideas, based on available information that summarizes the current understanding of the system. In many instances, the process of systematically creating the conceptual model of the system is as valuable as the simulation results themselves.

· Method-a – the Core Development Team would host a series of interactive technical workshops and make individual assignments based upon program integration and/or programming needs.  The conceptual model will be diagrammed.

· Method-b – integration of 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 also be utilized if web accessible user interfaces are deemed of high value. 

Objective #4-P2 –Develop and integrate the mathematical model

  

· Task a.  Once a conceptual model of the system is developed, it is necessary to represent it quantitatively within a mathematical model. A mathematical model consists of a set of input assumptions, equations, relationships between system components, and algorithms describing the system.  Members of the project team are already engaged in this step for the EDT model; thus, the integration will be easily facilitated among objectives and across tasks. Merge task 1c. products with programming to produce a subprogram

· Task b. Quantify input parameters.

· Task c. Develop method/model testing regime – Ground Truthing on CC and Chehalis.  Define goals, objectives, measures of success and products 

· 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 also 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.

· Method – c Core team will appoint subcommittee to develop platform, model, programming testing structure.  All components for early Phase III testing to be completed by October 2003.

Objective #5-P2 – Link physical processes and ecosystem analysis with scientific principles of advanced decision analysis.  

· Task a. This final objective seeks to merge the products of the individual effort by constructing the systems architecture around Multi-Objective Decision Analysis modeling tools and mathematical methods.

· Task b. Conduct probability simulation and probability functions technical feasibility analysis.

· Method -a -  Use experts to identify and develop subroutines or extension module to performs risk analysis across critical project phases, tasks, and budget, enable a benefit:cost analysis process to assist subbasin planners in final plan prioritization processes, and define project level critical path guidance

· Method –b  Assign task to Ian Miller or others as designated by Cord Development Team

Objective #6-P2 – Maintain linkage to Columbia Cascade (Methow, Okangoan, Entiat and Wenatchee EDT analysis) to ensure parallel development and stage “ground-truthing” in Phase II and III).
· Task a.  Participate in CC EDT project technical meetings (6)
· Task b.  Review baseline characterization and reach-specific analysis

· Method – Attend technical meetings and review project updates

Objective #7-P2 – Document findings and report progress
· Task a.  Prepare and deliver an end-of-year and Phase II report

· Task b.  Prepare budget and scope for Phase III

· Method – Report to Council and Discussions with BPA COTR
Phase III – October 2005 – October 2006 Implement/Operate and M & E (Continuation of Operations and Implementation and Monitoring and Evaluation tasks)

Objective #1-P3 - Utilize the Phase –II review and develop a work plan for Phase IIL

· Task a.  Modify existing work plan to reflect end-of-year findings from PII.  Define overall goals for this phase.

· Method – Core management team meeting and assignment.  Review of work plan with ISRP, Council, RAAC and subbasin planners.

Objective #2–P3  By May 2005, implement mathematical program, integrate with Columbia Cascade subbasin planning process and EDT analysis to complete “model.”

Task a.  Develop phase III implementation scheme

Task b. 

Objective #3–P3 – EDT/PPM reach specific and strategic prioritization model runs

· Task a  -TBD

· Task b -TBD

· Task c -TBD

· Method a -TBD

· Method b -TBD

Objective #4–P3 – Model Validation

· Task a  -Assemble validation team across requisite tasks, develop workplan, budget and deliverable schedule.
· Task b -TBD

· Task c -TBD

· Method a Utilize work plan and method developed by the RAAC for the EDT validation project
· Method b -TBD
Objective #5–P3 – Integration of model results with UCSRB and Col. Cascade SubbasinPlan

· Task a  - Prepare presentation to UCSRB Oversight Committee
· Task b – Prepare presentation to Regional Technical Team
· Task c – Develop methodology for integrating EDT/PPM with Subbasin Plan development
· Method a -TBD

· Method b -TBD
Objective #6–P3 – Document PPM program and integration process

· Task a  -Document conceptual model framework, mathematical algorithms, parameter inputs, assumptions, rule sets, database, certification process etc.
· Task b -TBD

· Task c -TBD

· Method a -TBD

· Method b -TBD
Objective #7-P3 – Document findings and report progress
· Task a.  Prepare and deliver an end-of-year and Phase II report

· Task b.  Prepare budget and scope for ongoing O&M and any additional PPM program needs

· Method – Final report to Council, RAAC, ISRP, CBFWA, BPA and subbasin Planners researchers (through reports, symposia, or peer-reviewed publications)
Objective #8-P3 – Monitor and Evaluate Progress – Maintain process availability to subbasin planners
· Task a.  Prepare a M&E program, implementation plan and process to incorporate M&E findings and recommendations

· Task b.  Prepare budget and scope for ongoing O&M and any additional PPM program needs

· Method – Core Development Team to develop this program as part of Phase III researchers (through reports, symposia, or peer-reviewed publications)
This overall approach is intended to serve three primary purposes:

1. To provide a systematic framework for organizing and quantifying the current knowledge (and uncertainty) regarding a strategy, in order to provide insight as to the controlling parameters, processes and events;

2. To act as a management tool to aid in decision-making with regard to selecting the proper course of action, allocating resources, and developing measures (suggesting to project proponents) to improve the likelihood of success; and

3. To provide probabilistic prediction of Province and subbasin (actions/projects/plan) performance.

This provides a quantitative mechanism by which project planners, technical reviewers and decision-makers can identify, quantify and control risk. 

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

1. Golder Associates Inc. and Golder Associates Ltd.

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

3. Mobrand Biometrics, Inc.

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

Golder Associates (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 2,400 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 staff 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)

Golder 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.

Developed by the GoldSim Consulting Group, we use this 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 as a tool to assist in providing the framework and specific modeling tools 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.

Headquartered in Redmond, Washington (USA), the GoldSim Consulting Group is part of Golder Associates, an international group of engineering and environmental science consulting companies with over 2000 employees and 80 offices worldwide. As such, we can draw upon the resources of our parent company to quickly and efficiently service a client nearly anywhere in the world

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.  The following table provides the names and descriptions of all of the computer programs Golder uses for hydrologic and hydraulic analysis:
Table 2. Partial Listing of Models and Programs Used for Hydrology, Hydraulics and Sedimentation 

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

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

Mobrand Biometrics, Inc., (MBI) has been serving the Pacific Northwest for over twenty-five years, offering a wide variety of services in natural resources management, including:

· Ecosystem research and planning 

· Experimental design 

· Statistics 

· Modeling 

· Database management 

· Project planning 

· Damage assessment and impact analysis 
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Section 10 of 10. Key personnel

This project will require access to a host of disciplines and experts and a rigorously facilitated work plan.  The project team will consist of the following key individuals who have access to a larger group of regional and world-wide experts.  The group represents the range of capability and expertise necessary to successfully accomplish the individual tasks; the expertise is both targeted on salmon habitat and Columbia River Basin needs and history, and includes individuals with broad context in solving complex natural resource and modeling issues while managing large multidisciplinary projects.  Finally, the roster represents the group necessary to design, develop, validate and initiate the use and acceptance of the PPM model by subbain planners, decision makers, stakeholders and state, federal and tribal entities.  

We chose and developed this group of key personnel with the intention to build upon the efforts of past projects, and not to repeat missteps and previously under-realized expectations of this concept.   This group is capable of developing a functional and accepted model to address the critical gap between analysis and actions.  The overriding goal will be to provide a credible planning tool to the Council, the Basin and ultimately to subbasin planning teams, that can carry out benefit:cost comparisons and prioritization of actions linked to treating causal processes in the environment.  In our estimation, this team is qualified, credentialed and experienced to the degree necessary to produce a basin-wide PPM that meets the overall goals stated in this proposal.  And, this team has the resources necessary to realize the final goal within the timeframe, budget and scope described. 

The scope of this project is targeted upon the Proof of Principle philosophy that will allow this team to focus efforts on an iterative, yet well-defined set of goals and objectives.  On one hand, the total sum of the project represents a product that will serve all of the Columbia Basin to a high degree, yet the initial and phased approach will allow this expert team to address the most critical needs by selecting a small set of environmental attributes on which to structure the PPM.   Further, two targeted pilot projects that will allow ground-truthing and testing of the model . 

One page resumes and brief biosketches are provided for the following personnel (Attachment A):

Physical Processes Model Team:

1. Project Manager – Mr. Keith Wolf, Director of Ecological Sciences, Golder Associates Inc.

2. Principal Investigator – Dr. Bill Roberds, Principal, Advanced Decision Support

3. Fisheries and Fluvial Processes – – Dr. Dana Schmidt Golder Associates Ltd Castlegar, and Mr. David Fernet, Golder Associates Ltd. Calgary, Alberta

4. Salmon Habitat and Geomorphology – Dr. David Montgomery, University of Washington and Mr. Andreas Kammereck, P.E., Golder Associates Inc.

5. Systems Development – Mr. Ian Miller, Principal, GoldSim Systems Group

6. Engineering Lead – Mr. Michael Brown, Principal and P.E. Golder Associates Inc.

7. 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)

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

9. Environmental Attribute Lead.,  Mr. Larry Lestellle, Mobrand Biometrics, and Mr. Paul Wagner, Golder Associates Inc.

10. Province Liaison – Mr. Joe Peone, Director of Fish and Wildlife, Colville Confederated Tribes and Chair, The Upper Columbia Salmon Recovery Board

Core Development and Project Management Team (Roberds, Wolf, Miller, 

Montgomery, Mobrand and Morris):

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. 
Mr. Ian Miller (Modeling and Systems Lead)

Ian Miller, a specialist in systems modeling, is a Principal with Golder Associates and is responsible for directing the GoldSim Consulting Group.  His experience includes probabilistic performance assessments of nuclear waste repositories, and risk assessments of Arctic pipelines, uranium mine tailings, hazardous waste landfills, and industrial site contamination.  He led the development of the GoldSim simulator, which is used worldwide for doing probabilistic analyses of complex systems such as safety analyses of nuclear waste repositories, planning of mines and their environmental impacts, and strategic planning.  He has also participated in numerous studies involving groundwater flow and solute transport modeling and underground stress analysis.

As you can see from the information provided below, Mr. Miller and Golder Associates Inc. are qualified to undertake, manage and develop models to address large-scale problems with inherent uncertainty.  Mr. Miller is a member of the EDT validation project for the NPPC and has wide exposure to salmon recovery problems and environmental modeling and engineering interfaces.

Selected Publications

Dershowitz, W. and Miller, I., Dual Porosity Fracture Flow and Transport, Geophysical Research Letters, 1995

Finn, W.D., E. Varoglu, and R.I. Miller, May 1972, Dynamics of a Concrete Dam‑Reservoir System on a Flexible Half‑Space, 1st Iranian Congress on Civil Engineering and Applied Mechanics.

Finn W.D. and R.I. Miller, November 1972, Seismic Interactions between Foundations and Structures, Third Southeast Asian Conference on Soils Engineering.

Finn, W.D. and R.I. Miller, June 1973, Dynamic Analysis of Plane Non‑Linear Earth Structures, Fifth World Conference on Earthquake Engineering.

Keizur, A.E. and Miller, I., "Using Probabilistic Analysis Tools to Simulate Alternative Project Strategies", Proceedings of the Sixth Annual Symposium of the International Council on Systems Engineering (INCOSE), Boston, MA, July 1996.

Kossik, R., I. Miller, C. Voss, F. Pelz, R. Kahnt and M. Haase, 1996, Probabilistic Performance Assessment of Remediation Options for a Uranium Mill Tailings Impoundment in Eastern Germany, to be published in Proceedings of the International Topical Meeting on Probabilistic Safety Assessment, American Nuclear Society, Park City, Utah, Sept-Oct, 1996. 

Miller, R.I., Analysis of Cable Structures by Newton's Method, Master's thesis at University of British Columbia, 1970.

Miller, I. et al, 1979, Golder Groundwater Computer Package, User and Theory Manual.

Miller, R.I., July 1977, paper presented at the Fifth Canadian Congress on Applied Mechanics,  Behavior of Time‑Integration Algorithms for Parabolic Differential Equations.

Miller, I., W. Dershowitz, et al, Lawrence Berkeley Laboratory Report LBL‑10794, 1980, Simulation of Geothermal Subsidence.

Miller, Ian and Kossik, Rick, July 1996, Probabilistic Simulation of Geologic Waste Disposal Facilities Using the Repository Integration Program (RIP), ASCE Geotechnical Special Publication No. 58, Uncertainty in the Geologic Environment.

Miller, R.I. and J.R. Marlon‑Lambert, October 1977, Groundwater Modeling by Finite Elements,  paper presented at annual meeting, Canadian Society for Civil Engineering.

Roberds, W., I. Miller and D. Caldwell, April 1991, Evaluation of Alternative MGDS Development Strategies, Second International Conference on High Level Radioactive Waste Management, Las Vegas, Nevada.

Thompson, S.R. and R.I. Miller, June 1990, Design, Construction and Performance of a Soil-Nailed Wall in Seattle, Washington, ASCE Specialty Conference, Ithaca, New York.

Varoglu, E. and R. I. Miller, July 1979, A Thermoelasticity Problem Associated with Underground 

Nuclear Waste Storage, Seventh Canadian Congress on Applied Mechanics.

Van Zyl, D., I. Miller, V. Milligan and W.J. Tilson, July 1996, Probabilistic Risk Assessment for Tailings Impoundment Founded on Paleokarst, ASCE Geotechnical Special Publication No. 58, Uncertainty in the Geologic Environment.

Keith Wolf - Mr. Wolf directs the activities of the Ecological Sciences Group at Golder.  This position involves project management, business development and consulting services in technical as well as policy areas of fisheries and habitat assessment, with emphasis on the Endangered Species Act and salmon habitat recovery issues.  

As the previous Columbia River Policy Coordinator and a Fish Program Manager for Washington Department of Fish and Wildlife, he developed a 15-year multidisciplinary background in fish ecology including ecosystem modeling, statistical analysis, environmental policy and regulatory compliance.  He has a wide range of project experience in areas of hydrology, instream flow, salmonid habitat assessment and ESA response planning.  He also coordinates with related Golder technical and engineering service areas to provide structural and institutional solutions to natural resource problems.  Mr. Wolf currently advises several key agencies and governments on ecological systems monitoring and is also working directly on developing systems models for salmon recovery and public participation processes. He has extensive experience in reviewing responses, plans and study results for compliance with ESA and other regulatory requirements.

Affiliations:

· Member of the Regional Assessment Advisory Committee

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

· Appointed Member of the World Shark Specialist Group

· American Institute of Biological Sciences

· American Institute of Fishery Research Biologists 

· Upper Columbia River Salmon Recovery Board staff

· Okanogan County Lead Entity Coordinator (Colville Tribe Representative)

· 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. 

Lori Morris – Seattle District Army Corps. of Engineers (no biosketch information available at this time)
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.

Selected Publications

Schmidt, D.C., J.C.W. Ritchie, and B.C. Kirkpatrick. (Pending). Variable duration flow fluctuations from hydro projects– A quantitative approach to impact assessment of the benthic community. To be presented at the Environmental Flows for River Systems, at the Fourth International Ecohydraulics Symposium, Cape Town, South Africa, 3-8 March 2002. 

2001
Schmidt, D. C., G. Walder, D. Hendricks, and B. Hebden. (Pending). Evaluation of the effectiveness of a deflection louver line in reducing entrainment of sockeye salmon smolts and other juvenile fish species in the BC Hydro Seton Generating facility, Lillooet, British Columbia. To be presented at the 131st Annual meeting of the American Fisheries Society, 19-23 August 2001. Phoenix, Arizona.

2000
Schmidt, D.C. Analysis of Historical Mountain Whitefish Data from the Lower Columbia and Kootenay. Presented at the Idaho Chapter annual meeting of the American Fisheries Society. March 12-13, 2000, Cour d’Alene, Idaho.

1999
J. Edmundson, D.C. Schmidt,S.R. Carlson and G. Kyle. Alaska Lake Fertilization Program: Restoration and Enhancement of Sockeye Salmon. p. 49-82. In: Proceedings of an Ecosystem Enrichment Workshop, J.G. Stockner and G. Milbrink eds., Uppsala University, Limnology Institute, 29 March 01 April 1998, Uppsala, Sweden. (Invited speaker).

1998
*Schmidt, D. C., S. R. Carlson, B. Finney, G. B. Kyle, and J. A. Edmundson. Influence of carcass-derived nutrients on sockeye salmon productivity of Karluk lake, Alaska: Importance in the assessment of an escapement goal. North American Journal of Fisheries Management 18(4) 743-763.

*Awarded “Most significant paper of 1998” published in the North American Journal of Fisheries Management, by the American Fisheries Society, August, 1999.

1999
Schmidt, D.C., R. Vandenbos, B. Stables and Bryan Hebden. Preliminary evaluation of deflection louver combined with discharge variations in reducing entrainment of sockeye salmon smolts into the BC Hydro Seton generating facility, Lillooet, BC. Canada. Presented at the 1999 Annual meeting of the western division of the American Fisheries Society, Moscow, Idaho, 12-14 July, 1999.

1999
Schmidt, D.C., R. Vandenbos, B. Stables and Bryan Hebden. Preliminary evaluation of deflection louver combined with discharge variations in reducing entrainment of sockeye salmon smolts into the BC Hydro Seton generating facility, Lillooet, BC. Canada. Presented at the 1999 American Fisheries Society meeting Symposium on behavioral technologies for fish guidance, C.C. Countant and R.E. Brown, organizers. August 30-31, 1999. Charlotte, N.C.

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.

Table 3.  Example of Additional Golder Associates Inc. staffs (University of Washington and Columbia Cascade Province staff not depicted in this table) available to the project team.

Name
Years Experience
Highest Degree
Fisheries Science and Resource Management
Water Resources Analysis and Planning
Geotechnical Engineering and Soils Analysis
Wetland and Stream Assessments, Analysis, and Restoration
Environmental Regulations and Compliance
ESA/SEPA/NEPA
Environmental Engineering
Fish & Wildlife Assessments
Marine Assessment and Geophysics

Seattle, Washington, USA
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M.S.









David Banton
20
M.Sc.









Michael L. Brown, P.E.
27
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12
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






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11
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
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Doug Dunster
17
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





David P. Findley, P.G.
21
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





Arthur J. Fleming, P.E.
18
B.S.









Becky Gurshaw
6
M.S.









Andreas Kammereck, P.E.
11
M.S.









Michael P. Klisch
12
M.S.









Michael Kyte
30
M.S.









Richard D. Luark, P.E.
11
M.S.









Shelley Lybeck
4
B.S.









Douglas J. Morell, Ph.D.
23
Ph.D.









Chris V. Pitre
13
M.Sc.









Catherine R. Smith, P.E.
8
B.S.









Tom Stapp
14
B.A.









Dick Sylwester
30
M.S.









James M. Thornton
24
B.A.









Lisa Vaughn
3
B.S.









Keith S. Wolf
13
B.S.









Gary Zimmerman
11
B.S.









Richland, Washington, USA

Paul Wagner
15
B.S.









Portland, Oregon, USA

Randall Leonard
19
M.S.









David Rankin
21
M.S.









Calgary, Alberta, Canada

Bruce Dean
10
M.S.









Dave Fernet
27
M.S.









Les Sawatsky
25
B.S.









Edmonton, Alberta, Canada

Gary R. Ash
25
M.Sc.






· 


Curtiss L. McLeod
30
M.Sc.






· 


Jim P. O’Neil
30
B.Sc.






· 


Jacek Patalas
25
B.Sc.
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· 


Mark Dunnigan
10
M.Sc.






· 


Jennifer Earle
6
M.Sc.
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· 


Alison Little
4
M.Sc.
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Robert Stack
9
B.Sc.
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· 


Corey Stefura
8
B.Sc.
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· 


Jim Campbell
11
B.Sc.
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· 


Scott Millar
11
B.Sc.






· 


Abbottsford, British Columbia, Canada

Don Gamble
21
M.R.M









Russ Merz
13
M.S.









Castlegar, British Columbia, Canada

Larry Hildebrand
26
B.Sc.






· 


Dana Schmidt
30
Ph.D.






· 


Louse Porto
4
M.Sc.






· 


Bronwen Lewis
10
B.Sc.






· 


Mark Hildebrand
4
B.Sc.






· 


Paul Grutter
8
B.Sc.






· 


Kamloops, British Columbia, Canada

John Olyslager
12
M.Sc.









Prince George, British Columbia, Canada

Duncan Hendricks
8
B.Sc.






· 


Rob Smith
15
B.Sc.






· 


Nancy Elliott
7
B.Sc.






· 


Vancouver, British Columbia, Canada

Dave Munday
24
M.B.A.









Bettina Sander
13
M.Sc.









Attachments:

Brown one page.doc



 HYPERLINK "EXTRAS/29021x/Dally Wilson.doc" 

Dally Wilson.doc

defrancesco one page.doc
Fernet one page.doc



 HYPERLINK "EXTRAS/29021x/kammereck one page.doc" 

kammereck one page.doc

Miller one page.doc



 HYPERLINK "EXTRAS/29021x/PITRE.doc" 

PITRE.doc

Roberds one page.doc



 HYPERLINK "EXTRAS/29021x/wagner.doc" 

wagner.doc



 HYPERLINK "EXTRAS/29021x/Wolf one page.doc" 

Wolf one page.doc



 HYPERLINK "EXTRAS/29021x/Wolf.doc" 

Wolf.doc

�Geomorphic examples from Rosgen 1996:


� Action 154 FCRPS 2000


� Columbia Cascade EDT proposal 2001.  
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