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a.
Abstract

This project proposes to develop a new socioeconomic analysis tool to help planners evaluate the socioeconomic effects of fish and wildlife projects. The Human Effects Sub-Basin Analysis Model (HESAM) will provide detailed information for habitat project cost and human effects analysis. Less-detailed information on the human effects of harvest and hatchery strategies and references to information on hydrosystem strategies also will be provided.

The approach we propose for HESAM is based on the analytical approach used in the Northwest Power Planning Council’s recently completed Human Effects Analysis of the Multi-Species Framework Alternatives. In that project, CH2M HILL and RMecon conducted a one-time analysis to define, quantify, and compare human effects of the Multi-Species Framework alternatives. This project will build on that study to determine indicators that are appropriate at the sub-basin level and develop a model for evaluating different sets of assumptions. A significant advancement in the application of economics and modeling tools is needed to produce a model that can be applied at the sub-basin level in accordance with the approach used by Ecosystem Diagnosis and Treatment (EDT). We will transfer this model to the Council for use in sub-basin planning.

The project team includes several of the staff who worked on the Human Effects Analysis of the Multi-Species Framework Alternatives project to ensure that the expertise from that project carries forward to this one. The addition of modeling staff to the team at this stage will facilitate the conversion of the data into a planning tool. We have also included a developer of the EDT model on our team to ensure compatibility of our finished product with that valuable tool.

b.
Technical and/or scientific background

Problem

Although the consideration of economic and other human effects is a fundamental part of the ongoing debate about appropriate fish and wildlife restoration in the Pacific Northwest, planners currently lack a comprehensive tool to help them evaluate socioeconomic effects when considering fish and wildlife projects in the Pacific Northwest at the sub-basin scale.

Technical Background

The scope of fish and wildlife restoration recently has expanded in many ways. Restoration has become a more holistic practice, concerned with all species and ecosystems and their interactions with humans and the economy. This change has been driven partly by the new paradigm of ecosystem management and partly by an increasing belief that the “greatest opportunities for survival improvements may lie outside the scope of the hydropower corridor” (NMFS, 2000).

The Northwest Power Planning Act of 1980 focused attention and resources on the Pacific Northwest’s declining fish and wildlife resources. The Act specifically references the tie between anadromous fish and the “social and economic well-being of the Pacific Northwest” and created the Northwest Power Planning Council (Council) to design and implement programs for protection of anadromous fish. As fish and wildlife programs have grown in scope and cost, so has the interest in trade-offs involving economic and other human effects. For example, the 1995 Columbia River System Operations Review (SOR) included a substantial economics component, although analysis was largely limited to hydrosystem issues. The Northwest Power Planning Council (Council) established the Independent Economic Analysis Board (IEAB) in 1996 to analyze the cost-effectiveness of fish and wildlife recovery measures in the region. The economic effects of drawdown strategies for the Lower Snake River have been widely debated, and considerable resources have been expended to critique, clarify, and improve economic impact estimates.

The Council recently completed a human effects analysis that addressed the social and economic effects of the Multi-Species Framework alternatives (Northwest Power Planning Council, 2000). The Council established a Human Effects Work Group to provide a forum for identifying and evaluating the range of interests, visions, and cultures relevant to Columbia Basin decision making. The work group defined a procedure for addressing a wide range of concerns in a systematic and even-handed manner; it also considered indicators of human effects and selected core values (see Table 1) and indicators for analysis. The human effects analysis used primary and secondary information from the Lower Snake River Juvenile Migration Feasibility Study, the SOR, ongoing planning efforts and other sources to describe how the framework alternatives might affect these core values. The analysis made use of existing information concerning the form and cost of habitat measures to estimate costs.

Table 1. Core Values Used in the Human Effects Analysis

Level of Human Effect
Core Values

Industry Level Effects (Costs and Benefits)
Fisheries


Hydropower


Recreation


Transportation


Agriculture and water users


Forestry

Spatial Distribution Effects
Personal income


Output


Employment

Social Effects
Poverty


Mortality


Passive use


Other quality of life


Other environmental benefits

Additional Tribal Effects
Salmon


Equity


Water quality


Wildlife habitat

Source: Human Effects Analysis of the Multi-Species Framework Alternatives (Council 2000)

This project will advance the previous work by using the core values and indicators generated for basinwide analysis as the basis for developing a model to extend human effects analysis into the sub-basins and provide a more detailed level of analysis for fish and wildlife planning in the Columbia Basin.

We propose to develop a Human Effects Sub-Basin Analysis Model (HESAM). Our proposed modeling approach will draw heavily on techniques that the U.S. Forest Service and the Bureau of Land Management (BLM) are currently using to jointly develop the Fire Effects Tradeoff Model (FETM). Janet Snyder, our proposed modeling leader for this project, is providing software development for the FETM. The FETM is very similar in concept to HESAM. Both HESAM and FETM allow planners to analyze the quantified effects of employing different management strategies. For example, FETM users input various management strategies such as prescribed burns, commercial thinning, or no action and the model yields quantified effects on indicators such as fire behavior and emissions. Similarly, HESAM will analyze the effect of various strategies such as acquiring easements in riparian areas on indicators such as personal income. Both models are set up so that users select their block of strategies from drop-down menus. Quantified effects are calculated and presented in tables to facilitate comparison. Figure 1 shows an FETM input screen to demonstrate how HESAM screens might be implemented.
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Figure 1

Fire Effects Tradeoff Model

FETM is presently in the final stages of development and scheduled for release to Forest Service and BLM personnel within the next few weeks. We will incorporate lessons learned in developing FETM to develop HESAM.

c.
Rationale and significance to Regional Programs

The quality of information available about human effects of fish and wildlife strategies varies substantially depending on the strategy and the type of action taken. There are numerous cost analyses to support changes to the hydroelectric system for fish recovery; however, cost analyses to support decisions regarding fish and wildlife habitat, hatcheries, and harvest are lacking. For example, detailed operations models are available to estimate the effects of hydrosystem operations on power production, but no models exist to estimate changes in agricultural production caused by habitat actions. Better human effects information, particularly a detailed and readily accessible source of information about the human effects of habitat actions, is needed to support the trend toward a more holistic and socially acceptable restoration approach for sub-basin planning. Consequently, we propose to develop HESAM to provide this information for use in sub-basin planning.

The 1994 Fish and Wildlife Program suggests several roles for improved cost analysis. It requires that Bonneville Power Administration (BPA), the Council, the National Marine Fisheries Service (NMFS), fish and wildlife agencies, Indian Tribes, river operators, land and water managers, utilities, citizen groups, and others “prepare an annual implementation work plan that… estimates costs of implementing measures.” The program also requires that management and coordination be conducted to achieve cost-effective recovery. “This program establishes a large number of committees and working groups. The Council is especially concerned that these groups work closely together to achieve the primary goal of this program—the successful recovery of the salmon and steelhead populations in the Columbia River Basin in a manner that is as fast, efficient, and cost-effective as possible.” Furthermore, recommendations from subregional teams will “Provide estimates of cost and biological effectiveness of proposed measures for the target fish and/or wildlife population.” Section 3.2E (Prioritization and Cost-Effectiveness) requires the Council to “continue to review program measures for purposes of prioritization, cost-effectiveness, and biological effectiveness.”

Decision makers often try to compare costs and benefits or cost-effectiveness across fish and wildlife actions. Information about the benefits of fish and wildlife restoration, such as numbers of fish or amount and quality of habitat, are needed for such comparisons. The Council can use its EDT model or other tools to estimate the benefits of restoration actions. Our proposal includes an option to make HESAM compatible with the EDT model. However, even as a standalone model, HESAM will include benefits information that will be useful for analyzing cost-effectiveness, and HESAM will allow planners to input their own information about physical accomplishments for cost-effectiveness comparisons.

d.
Relationships to other projects

Groups and agencies involved in sub-basin level fish recovery planning are the primary target users of HESAM. These users range from watershed council members trying to understand the costs and economic impacts of alternative fish restoration strategies on their watersheds to Council, BPA, state fish and wildlife agencies, and Tribal agency staff analyzing fish and wildlife recovery actions at the sub-basin level. HESAM also will provide a wide range of human effects information to the Council’s Fish and Wildlife Program as the Council proceeds with its sub-basin planning. The model will incorporate feedback from the Human Effects Work Group and the IEAB and will be tested, reviewed, and refined based on their feedback.

Virtually all fish and wildlife programs at the basin ecological province and sub-basin levels, have limited resources. A tool to enhance socioeconomic evaluation will help ensure that these limited resources are spent more effectively. Our proposal can be implemented in one of two ways. It can be developed as a standalone Internet-based model that will also include annotated links to useful sources of human effects information in the region. This option offers the benefits of information sharing, enhanced understanding of program benefits, more effective public involvement, and “real-time” interaction with the public to speed up the timeframe for sub-basin planning. HESAM can also be developed as part of the EDT model. This option offers the benefits of common interfaces, guaranteed compatibility, and economies of scale. (See Objective 1, Task b discussion below.)

HESAM also will be useful to the Basin-Wide Salmon Recovery Strategy (formerly the All-H Paper), state fish and wildlife programs, and other programs that evaluate funding needs and effects. The model can be used for the socioeconomic analysis required for National Environmental Policy Act (NEPA) environmental documentation or by local or private programs that are concerned with their costs. The Federal Caucus will find HESAM useful in meeting its goal to “implement salmon and steelhead conservation in ways that minimize their adverse socioeconomic and other human effects.”

An important aspect of the development of HESAM is its interrelationship with the human effects analysis of the Multi-Species Framework alternatives and the ongoing work of the EDT model. As a sub-basin regional planning tool, HESAM will implement the concepts and approaches developed by the human effects analysis in the next level of planning. As such, it brings input and feedback from the Human Effects Work Group and the IEAB into sub-basin planning, and the HESAM team can draw on the IEAB’s advice for future work.

The HESAM effort is fully consistent and compatible with the Fish and Wildlife Program’s ecological modeling effort being developed by the EDT. We have collaborated with MBI, the developer of the EDT model, to ensure compatibility and consistency between HESAM and the EDT model. This collaboration is especially important if the Council chooses to develop HESAM as a fully integrated element of the EDT model (see Objective 1, Task b below).

HESAM will be an innovative tool that provides useful information for a wide range of sub-basin projects. The model will facilitate comparison of proposed costs across projects, help ensure that cost estimates are as accurate as possible, and help compare projects in terms of cost-effectiveness in achieving recovery goals.

e.
Proposal objectives, tasks and methods

Objectives

The primary goal of this project is to develop a social and economic planning model for planners at both the watershed and regional levels to use to assess the human effects of various fish and wildlife management alternatives in the sub-basins. HESAM will yield costs for proposed Fish and Wildlife Program projects and will provide quantitative effects formulated in terms consistent with indicators developed during the previously conducted basinwide human effects analysis. HESAM outputs will be derived from analysis of the impact of various management strategies on sub-basins and linked economies. The model will serve as the bridge between EDT’s ecologically driven planning analysis and the social and economic analysis of concern to the sub-basin planning teams, the Council, BPA, and others. Ultimately, this tool will form part of a common measuring stick against which each project in a sub-basin can be evaluated.

The objectives of this project are:

1. Improve methods for analyzing costs and quantifying human effects of various fish and wildlife management strategies across all sub-basins in the Columbia Basin consistent with the Council’s earlier work, Human Effects Analysis of the Multi-Species Framework Alternatives.

2. Develop a model that will yield a standard set of economic outputs for use by sub-basin planning teams across the Columbia Basin.

Because the status of the EDT model and the feasibility of incorporating a human affects analysis module into its structure affects the implementation of these objectives, our proposal includes an early determination of whether it is best to implement HESAM as part of EDT or as a separate model that can subsequently be linked to EDT. Neither the sub-basin planning information nor the conceptual approach for analyzing human effects is affected by this determination. Nevertheless, we want to provide the Council with the most useful tool, and so we offer the Council and the IEAB the opportunity to select which option will be most useful at the conclusion of Objective 1, Task b, as described below.

The timeframe for completing this project is 1 year.

Tasks and Methods

Figure 2 presents the schematic approach we will use to develop HESAM. Each task is described in detail below.
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HESAM Objectives, Methods, and Tasks


Objective 1, Task a—Refine Indicators and Strategies and Assemble Data for Use in Sub-basin Planning
This task includes three separate subtasks, each of which is described separately in the sections that follow.

Task a.1—Refine Indicators for Use in Sub-basin Planning. The development of HESAM starts with the review of the human effects indicators developed by the Human Effects Work Group during the basinwide human effects analysis. These indicators are shown in Table 2. The CH2M HILL team will develop a first cut of the sub-basin level indicators, then consult with the Council and IEAB to develop human effects data that are consistent with other elements of the Fish and Wildlife Program. We will then refine, characterize, and quantify these indicators for use in sub-basin planning.

Table 2. Categories of Human Effects and Human Effects Indicators for the Human Effects Analysis

Category of Effect
Human Effects Indicators

Social Effects
Poverty


Mortality


Passive use values


Other quality of life


Environmental quality

Tribal Effects
Salmon


Other valued assets (beaver, bear, bull trout)


Equity between tribal and non-tribal persons


Water quality measures


Wildlife habitat

Economic Efficiency 
Net value of fisheries production


Net value of hydropower production


Net value of recreation


Net value of transportation


Net value in agriculture and water users


Net value in forestry


Net value in mining


Strategy implementation cost

Regional Economic Effects
Personal income


Output


Employment

The availability and reporting of economic data for sub-basin and other geographic areas is an important issue for this project. In general, we will not create new physical or economic data for sub-basins, but rather will cross-reference each sub-basin to available relevant regional, county, and local data. County and local data for each sub-basin will be selected on the basis of economic and social linkages to the natural resources of the sub-basin rather than on the basis of location within the sub-basin.

We will incorporate information from other projects that have sought to improve the efficiency of fish and wildlife restoration. Because of the amount and variety of available data suitable for use at the sub-basin level, additional work needs to be undertaken to identify the information that is most well suited to the needs of the sub-basin planning process. We will identify and categorize these sources and collect links to new sources so that planners using HESAM can easily identify data that are best suited to their needs.

Existing literature includes the Lower Snake River Drawdown Feasibility Study (2000), data on costs and impacts of past fish and wildlife projects, and information from U.S. Department of Agriculture (USDA) programs. We will evaluate other state and federal programs and include their methods and data where appropriate. Potential federal sources include BPA; Forest Service; the Bureau of Reclamation, Park Service, and BLM; U.S. Army Corps of Engineers; NMFS; Bureau of the Census; and U.S. Environmental Protection Agency. State and local sources include state departments of fish and game, agriculture, and environment; Tribal fish programs; cooperative extension; watershed councils; Oregon Watershed Enhancement Board; and private organizations.

HESAM will house unit cost data related to the implementation of habitat strategies. As part of model development, we will review other economic and cost standards for conservation projects and incorporate their methods and data as appropriate. For example, each state office of USDA’s Natural Resource Conservation Service (NRCS) develops detailed standards for cost estimating under the Environmental Quality Incentives Program. We will acquire and use information about local conservation projects from resource conservation districts, watershed councils, Oregon Watershed Enhancement Board, and related sources.

Land productivity data is required to assess the effects of changing agricultural and forestry land use. Such data are available from Forest Service, NRCS, and state, local, and regional databases. We will assemble, review, and otherwise prepare these data sources for use in modeling. We will compile these data so that both direct (e.g., annual value of lost production) and indirect (e.g., lost payroll, tax revenue) effects can be identified and quantitatively analyzed.

HESAM will include limited data regarding hatchery and harvest strategies. Hatchery and harvest data will be limited to secondary information on costs of existing hatcheries; data on harvest practices and costs will be included. These data will be useful for comparing costs of habitat actions. Information on hydrosystem actions will be even more limited because such information will be provided from existing hydrosystem and power market models and facilities studies.

Table 3 provides a partial list of references for data that may be used in HESAM.

Table 3. Partial List of References for Economic Data For Use in HESAM

Habitat

Bonneville Power Administration, 1999. BPA Year 2000 Fish and Wildlife Program Project Proposals. Fish and Wildlife Division Home Page, August.

California Resources Agency. 1989. Upper Sacramento River Fisheries and Riparian Habitat Management Plan. Sacramento.

Columbia Basin Bulletin, 1999a. Negotiators Announce Condit Dam Removal. (9/25/99) and (5/28/99)

Doyle, Eric G. et al., 1998. The Estimated Costs of Some Habitat Restoration Measures for Coho Salmon and Steelhead Under ESA Consideration in Oregon, Washington and California-Volume 1. December. Prepared for National Marine Fisheries Service.

Pacific Rivers Council, Inc. 1993. The Protection and Restoration of Watersheds and Habitat on Federal Lands Throughout the Pacific Northwest: Technical, legal and Economic Requirements. Eugene, April.

Public Forestry. 1999. Table 2. Tree Retention Requirements. www.publicforestry.org/WFR1/Table2.html

Quigley, Thomas M. and Sylvia J. Arbelbide, tech eds. 1997. An Assessment Of Ecosystem Components In The Interior Columbia Basin And Portions Of The Klamath And Great Basins. Vol. 4, Chapter 6. Gen. Tech. Rep. PNW-GTR-405. Portland, OR: Pacific Northwest Research Station.

USACE, 1999g. Columbia River Channel Improvement Study. Final Integrated Feasibility Report and Environmental Impact Statement. August.

U.S. Department of Agriculture, ASCS, 1996 and 1997. Fiscal Year Statistical Summary, Agricultural Conservation Program.

U.S. Department of Agriculture, Forest Service. 1995. Inland Native Fish Strategy (INFISH). Environmental Assessment, Decision Notice, and Finding of No Significant Impact: Interim Strategies for Managing Fish-producing Watersheds in Eastern Oregon and Washington, Idaho, Western Montana, and Portions of Nevada. Intermountain, Northern, and Pacific Northwest Regions.

U.S. Department of Agriculture, Forest Service and U.S. Department of the Interior, Bureau of Land Management. 1995. Decision Notice/Decision Record, Finding of No Significant Impact, and Environmental Assessment for the Interim Strategies for Managing Anadromous Fish-producing Watersheds in Eastern Oregon and Washington, Idaho, and Portions of California [PACFISH]. Washington, DC.

U.S. Department of Agriculture, Forest Service and U.S. Department of the Interior, Bureau of Land Management. 1997a. Eastside Draft Environmental Impact Statement. Interior Columbia Basin Ecosystem Management Project. Walla Walla, WA.

U.S. Department of Agriculture, Forest Service and U.S. Department of the Interior, Bureau of Land Management. 1997b. Upper Columbia River Basin Draft Environmental Impact Statement. Interior Columbia Basin Ecosystem Management Project. 

U.S. Geological Survey, Water Resources Division. Water Use Information System 1995. 

Warren, Debra D., New Release. 1999. Production, Prices, Employment and Trade in Northwest Forest Industries Now Available. USDA FS Pacific Northwest Research Station, Portland.

Washington, State of, 1999. Department of Fish and Wildlife News Release Web Site. August 14.

Washington, State of, 1999b. Department of Fish and Wildlife, Successful Applicants for FY 1999 Salmon Habitat Restoration Grants Web Site. August.

Hatcheries

Radtke, Hans D. and Shannon W. Davis. 1997 The Economics of Hatchery Salmon Production in Oregon. Prepared for Oregon Trout. Corvallis.

Harvest

Jaeger, William K. 1997. Saving Salmon with Fishwheels: A Bioeconomic Analysis. Natural Resource Journal 37. (785-808).

Radtke, Davis and Johnson, 1999. Anadromous Fish Economic Analysis Lower Snake River Juvenile Migration Feasibility Study Final Draft. For Foster Wheeler Environmental Corporation and U.S. Army Corps of Engineers. Revised data November 1999.

Regional Economy

USACE, 1999f. Regional Economic Impact Models For the Lower Snake River Juvenile Salmon Migration Feasibility Study Executive Summary.

Task a.2—Refine Strategies for Use in Sub-basin Planning. Using a similar approach to that described above for developing the indicators, we will develop a set of strategies for sub-basin management by drawing on the strategies developed at the basinwide level. Table 4 identifies initial strategies to be examined for use at the sub-basin level. These strategies are described in more detail in the attachments to this proposal.

Table 4. Strategies

Number
Strategy

Hab-2.0
Competitor control

Hab-3.0
Sediment reduction

Hab-4.0
Floodplain corridor reconnection

Hab-5.0
Regulate tributary storage releases to provide normative flows

Hab-6.0
Reduce forestry impacts to riparian/ aquatic ecosystem

Hab-7.0
Agricultural water conservation

Hab-8.0
Irrigation waste water treatment

Hab-9.0
Irrigation withdrawals screening

Hab-10.0
Municipal waste management

Hab-11.0
Nutrient and pathogen load reduction from grazing/agriculture

Hab-12.0
Obstruction passage improvement

Hab-13.0
Obstruction removal

Hab-14.0
Pesticide/herbicide reduction

Hab-15.0
Reintroduction of species

Hab-16.1
Control predatory fish

Hab-16.2
Control predatory birds

Hab-16.3
Control mammalian predators

Hab-17.0
Reduce grazing impacts to riparian/ aquatic ecosystem

Hab-18.0
Establish aquatic reserves, preserves, refugia

Hab-18.1
Establish terrestrial reserves, preserves, refugia

Hab-19.0
Manage land use and riparian conditions to maintain water quality

Hab-20.0
Road management 

Hab-21.0
Habitat fertilization

Hab-22.0
Tributary gravel supply enhancement

Hab-23.0
Tributary wood supply enhancement

Hab-24.0
Urban storm runoff control

Hab-25.0
Groundwater management to maintain flow

Hab-26.0
Connect lower tributaries and mainstem habitat

Hab-27.0
Link terrestrial and aquatic preserves and refugia

Hab-28.0
Protect high quality aquatic habitat on tribal and public lands while allowing restricted use

Hab-29.0
Protect high quality aquatic habitat on private lands while allowing restricted use

Hab-30.0
Passive habitat restoration

Hab-31.0
Active habitat restoration

Hab-32.0
Halt new water withdrawal permits

Hab-33.0
Reduce existing permits for water withdrawal

Hab-34.0
Encourage cultivation of less water-intensive crops

Hab-35.0
Remove dikes and manage dredging and other measures to restore estuarine habitats

Hab-36.0
Manage dredging to avoid increasing predation

Hab-37.0
Develop habitats to link terrestrial preserves and refugia

Hab-38.0
Protect high quality terrestrial habitats while allowing restricted use

Hab-39.0
Limit size and frequency of clearcuts

Hab-40.0
Normative fire frequency

Hab-41.0
Develop normative forest age structure and species composition

Hab-42.0
Provide gradual forest ecotones

Hab-43.0
Reduce forest road density

Hab-44.0
Build storage reservoir to provide downstream flow

Har-1.0
Harvest elimination

Har-2.0
Harvest reduction

Har-3.0
MSY harvest management

Har-4.0
Selective fisheries

Har-5.0
Focus sport or C&S fisheries

Har-6.0
Population unit escapement goals

Har-7.0
Population aggregate escapement goals

Har-11.0
Weakest aggregate harvest rate

Har-9.0
Use “new” harvest techniques

Har-10.0
Develop aquaculture

Hat-2.0
Use natural population as a template for hatchery

Hat-3.0
Provide emergency preservation of genetic resources 

Hat-4.0
Phase out hatchery production

Hat-5.0
Expand hatchery production

Hat-6.0
Reduce hatchery production

Hat-7.0
Use wild fish emulation techniques in hatchery

Hat-8.0
Reduce spread of hatchery pathogens to wild

Hat-9.0
Supplement natural production

Hat-10.0
Reintroduce progeny of captive brood fish back into habitat

Hat-11.0
Develop mitigation hatchery

Hat-12.0
Develop augmentation hatchery

Hyd-2.0
Convert storage reservoir to run-of-river reservoir

Hyd-3.0
Breach a dam

Hyd-4.0
Provide alternative fish passage structures and operations to minimize life history selection

Hyd-5.0
Discourage proliferation of shad via adult passage facilities

Hyd-6.0
Operate juvenile fish passage facilities year round

Hyd-7.0
Dam drawdown

Hyd-8.0
Manage spill to minimize dissolved gas

Hyd-9.0
Minimize daily flow fluctuations 

Hyd-10.0
Normative seasonal flow and flooding

Hyd-11.0
Provide gravel and organic debris in unimpounded mainstem areas

Hyd-12.0
Design and implement bypass structures to reflect biological characteristics

Hyd-13.0
Operate adult passage facilities year-round

Hyd-14.0
Provide flow to re-establish normative estuarine and plume and salinity conditions

Hyd-15.0
Remove economically marginal dams on tributaries that block anadromous passage

Hyd-16.0
Restore passage for anadromous fish above blockages

Hyd-17.0
Operate adult passage facilities on an extended schedule

Hyd-18.0
Operate juvenile passage facilities on an extended schedule

Hyd-19.0
Maximize transport downstream juvenile salmonid migrants

Hyd-20.0
Use “Share the risk” transportation policy for juvenile salmonids

Hyd-21.0
Use transportation as an emergency measure

Hyd-22.0
Eliminate transportation

Hyd-23.0
Use barges only for transportation

Hyd-24.0
Install extended length screens at collector projects

Hyd-25.0
Eliminate use of extended length screens at all projects

Hyd-26.0
Provide flow to provide normative downstream temperatures

Hyd-27.0
Locate bypass outfalls to reduce predation

Hyd-28.0
Remove bank armoring 

Hyd-29.0
Connect backwaters and sloughs

Hyd-30.0
Manage flow to promote mainstem spawning below dams

Hyd-31.0
BiOp Flows

Hyd-32.0
IRCs

Hyd-37.0
BRCs

Hyd-33.0
Shift spring flow to summer

Hyd-34.0
Install surface bypass

Hyd-35.0
Install “Fish friendly” turbines

Hyd-36.0
Pre-WB flow

Hab-45.0
Improve mining discharges

Hab-46.0
Improve mining practices

Hab-47.0
Rehabilitate marginal and closed mines

Task a.3—Assemble Data for Use in Sub-basin Planning. We will develop applicable data, methods, and applications to properly analyze the effect of different sub-basin strategies on the refined sub-basin indicators. Our team’s economists will assemble and format data sources suitable for use in sub-basin planning, including the following:

· Local expert contacts such as watershed councils, cooperative extension, Tribal fish programs, and NRCS offices

· Local suppliers of material, equipment, and services

· Typical unit costs of habitat practices

· For forestry or agricultural practices: land costs, productivity, and typical net returns

· Typical project costs and descriptions for comparable projects

· References to case studies of comparable strategies

· Information involving local effects on output, employment, and income

HESAM users will be able to generate tables and other information showing the expected cost of alternative strategies. For example, the model can generate tables to summarize the cost of fencing riparian areas, purchasing easements, restricting irrigation practices, or applying other land use restrictions. Data output will be accompanied by information qualifying the data in terms of its potential accuracy for this application. Flexibility will be built into HESAM and users will be able to insert their own data, which may be more accurate, for a local application.

HESAM will include measures of ecological benefits for cost-effectiveness analysis where feasible. We will assemble data sources related to (1) habitat values associated with different types of habitat actions, (2) economic value of fish harvested, (3) cultural values of importance to Tribes, and (4) value of fishing, hunting, and other recreational activities affected by management strategies. We previously identified and used these types of data at the basinwide level as part of the Multi-Species Framework analysis. This task will conclude with a progress report documenting the data and methods proposed for use in HESAM. We will make data sets and other information available to the Council for review and include additional data needs and sources identified by reviewers in HESAM. The progress report will become the technical documentation for information used in the model.

With information on ecological benefits from the EDT or elsewhere, planners and other HESAM users will be able to evaluate the cost-effectiveness of different strategies. With information on human effects indicators, HESAM will yield three sets of data important to planners: 1) the direct cost of implementing various strategies, 2) the cost-effectiveness of the strategies, and 3) the effects of implementing the strategies on the established economic indicators.

Objective 1, Task b—Formulate Model Implementation Strategy
HESAM’s implementation strategy involves the use of discrete sub-models to calculate the effect of each strategy on each indicator. In each case, we will quantify the effect and retain it in the model for subsequent analysis or presentation. Because each strategy is analyzed discretely, the model has built-in flexibility to combine and tabulate the calculated effects on indicators in a variety of ways.

A central purpose of this task is to assemble information to determine whether HESAM will run as part of the EDT model or as a standalone model. we will. Although these two alternatives have many common features (for example, both will consider the effects of all strategies on all indicators), there will be slight differences in implementation between the two. Therefore, we will develop two detailed model implementation strategies, one for running HESAM as part of the EDT model and one for running it as a standalone system. For purposes of helping the Council determine which alternative to pursue, our emphasis in this task will be on describing the differences between the two approaches.

In a limited number of cases it will be necessary to reference the results of other models. For example, the impact of hydrosystem operations on costs or fish mortality will not be calculated within HESAM. Instead, the model will reference the results of recent studies. In other situations, the EDT model will yield information that will be used directly by HESAM. For example, if specified habitat changes yield specific changes in fish populations, it will be easier to incorporate those changes into HESAM if it is run as part of the EDT model. In other circumstances, the EDT model will not yield the input needed by HESAM, so there is no benefit to having HESAM run as part of the EDT model.

We will analyze the implementation approach for each management strategy and indicator and prepare a brief (5–10 page) report summarizing the implementation strategies, including pros and cons, for having HESAM run as part of the EDT model and as a standalone system.

Objective 2, Task a—Formulate HESAM Conceptual Model Framework for EDT-Linked Module and Standalone Database System
Concurrent with Objective 1, Task b, we will develop the conceptual design for HESAM. Conceptual design will include a method to calculate the effect of each strategy on each indicator. A series of modules, each devoted to modeling the effect of particular strategies on each indicator, will facilitate efficient code development and enable strategies to be added, dropped, or modified with little effect on overall model functionality. HESAM input and output will be finalized without determining its location or method of access. As indicated in Figure 2, we will consult with the EDT modeling team to ensure compatibility between HESAM and EDT. This interaction is important even if HESAM is a standalone system to enable users to set up the same strategy in each system to allow a complete comparison between strategies. Where possible, information needed to support strategy calculations will be the same or similar to minimize the data collection needed for input to both EDT and HESAM. We will ensure consistency between HESAM and the EDT model by establishing key common elements that will facilitate information exchange between the two models.

The EDT model under development is modular, a Microsoft Access application written in Visual Basic for Applications. It has five modules: (1) Strategy, which translates actions into changes in environmental attributes; Landscape, which converts attribute values into species and life stage–specific sensitivity curves; Population, which describes how a given species utilizes the environment over time (that is, determines the species’ exposure to environmental conditions); Prediction, which combines output from the Landscape and Population modules to estimate/predict population responses to environmental changes in terms of abundance and productivity; and Reporting. Mobrand Biometrics Inc. (MBI), in cooperation with the NWPPC, Washington Department of Fish and Wildlife, and others, is in the process of transferring the EDT modules as distinct databases and executables into the public sector via a Web-based interface. MBI expects to complete this transfer by March 2001. The detailed design of a comprehensive Web-based EDT solution is still under development.

HESAM needs to be compatible with EDT Strategy module input and output, Landscape module input (same as Strategy module output), and Prediction module output. This involves providing table formats for the EDT modules and information on the required input and output of the shared modules. If HESAM is designed as a standalone application with its own database, then coordination with MBI is required to facilitate the synchronization of data between the HESAM and EDT databases. This synchronization will be automated to eliminate duplicate data entry. Another alternative is to incorporate HESAM data directly into the EDT database with MBI’s assistance. CH2M HILL and MBI will work cooperatively to make this data sharing as seamless as possible, no matter which method is implemented.

At the same time the indicators and strategies are being developed, the CH2M HILL model development team will develop the model framework and confer with the EDT modeling team to identify key interfaces between HESAM and the EDT model. The team will define points where the models interconnect and establish key design parameters to ensure compatibility. For a modular design to be effective, the connections between the modules as well as between the HESAM and EDT models must be well defined and agreed to by both design teams. Future modifications or enhancements to either system will require coordination between the development teams.

We describe considerations related to the development of HESAM as a fully integrated module of EDT or as a standalone Web-based database below.

HESAM as an EDT Module. Setting up HESAM as a module of the EDT provides users of both models with one set of input screens and output information, thus minimizing the number of new systems users have to become familiar with. This approach will require extensive communication between the EDT and HESAM design teams and is generally most successful when a module (such as HESAM) is being added to an existing modular system, as opposed to being incorporated into a system that is still undergoing development. This approach is also useful when economies of scale exist, for example, if both models can share common calculation strategies for intermediate values rather than redeveloping them for each model. By having MBI on our team, we are able to consider such economies of scale, thus saving the Council money overall. MBI is currently exploring the option of making EDT Web-based. If HESAM is developed as a module of EDT, we will use the same type of interface(s) as are developed for EDT.

HESAM as a Standalone Web-Based Database. This option incorporates two independent factors: (1) HESAM operates independently of EDT, and (2) HESAM is Web-based.

If developed as a standalone application, HESAM will not depend on EDT being completed or accessible to use it. We will define procedures to enable data sharing between the models, but each will operate independently of the other. Because interactions between the two systems would be much more limited than if HESAM were a module of the EDT, coordinated design decisions are less significant. Code may be replicated between the two systems if intermediate values need to be calculated.

A significant advantage of a Web-based system is that users only need access to a Web browser, so software does not have to be distributed. However, a Web-based strategy will need to address a number of significant issues. For example, HESAM will be used by a wide variety of agencies with unknown Web browsers, and so it will have to be written to the “lowest common denominator” of browser capabilities. Security may also be an issue with a Web-based solution.

At the conclusion of this task, CH2M HILL programmers will have formulated the model framework for development of HESAM as either a component of EDT or a standalone Web-based system. We will prepare a summary of the attributes of each approach that addresses the advantages and disadvantages of each, provides solid information to enable a sound decision to be made as to whether to use the EDT or standalone approach, and recommends a path forward. We will submit this recommendation to the Council and the IEAB for review and comment.

Objective 1, Task c—Council Staff and IEAB Coordination
Once the indicators, strategies, and model framework are defined, we will solicit comments on the indicators and strategies from Council staff and the IEAB. The approach to gather this input will be interactive, and the IEAB will review a progress report completed after Objective 1, Task b. CH2M HILL’s resource economists will incorporate these comments into the analysis process, after which we will review the results with Council staff before passing them on to our model development team.

Objective 2, Task b—Develop Analysis Submodules
After the Council chooses the method of implementation, we will proceed with model development. We will begin by incorporating Council staff and IEAB comments on the indicators and strategies developed in Objective 1, Task a.

The submodules will serve as the building blocks upon which HESAM will be built. There will be a separate submodule for each strategy identified. Each submodule will take as input the level at which a management strategy is to be implemented. The model will then calculate the output in terms of each of the human effects indicators. For example, in a pesticide reduction strategy, the user will specify the number of acres and location in which to employ this strategy. The model will then calculate the effects on the indicators presented in Table 2. The submodule will calculate the net value (positive or negative) of this change on agriculture, personal income, employment, and other affected indicators. Each submodule will stand alone, but will be set up in a consistent structure so that its output can be easily aggregated for use by sub-basin planning teams.

Objective 1, Task d—Review Analysis Submodules and Collect Test Data
CH2M HILL resource economists will review the technical underpinnings of each submodule to make certain that it yields the appropriate output. Because the value of the model reflects the sum of the submodules, it is very important that each submodule be properly designed and written. Care will be taken to carefully review each submodule in accordance with the results developed in Objective 1, Task a. This task constitutes a large portion of the overall project effort, because there will likely be between 120 and 150 strategies with a corresponding number of submodules.

While the submodules are being reviewed, other resource economists on the team will collect data for test runs. Selected data will be collected for a selected sub-basin to test each submodule. In each test, the input and output parameters will be checked to make certain the models evaluate the strategies properly and produce output in terms of the appropriate indicators.

Objective 2, Task c—Refine Model
A model, no matter how well conceptualized and designed, needs to be refined and optimized once data collection activities are underway. Model developers at this point in the process can introduce modeling approaches that more efficiently process data and yield results that can be used more efficiently. Similarly, improvements in the economic modeling approach need to be introduced at this time. As shown in Figure 2, Objective 1, Tasks d.1 and d.2, and Objective 2, Task c, need to iterated. Once these tasks are completed, the model can be run using the test data collected in Objective 1, Task d.1. Tasks d and e are the final testing stages.

Objective 2, Task d—Run HESAM with Test Data
We will test the model in two stages. First, members of the CH2M HILL modeling team will run the test data through HESAM and systematically check every submodule to ensure that effects of each strategy on each indicator are calculated and to ensure that the results are as expected. This process involves examining more than 2,000 combinations of management strategies and indicators.

The second stage of testing involves simulating a sub-basin planning session. In this stage, CH2M HILL economists and planners will formulate different sets of management strategies, such as an actual sub-basin planning team might do, and then analyze the results from HESAM. This testing will help ensure that model results are appropriate for their intended use. We will also evaluate the timeliness, format, and general usability of HESAM’s results with these tests.

Objective 1, Task e—Review Test Output and Incorporate IEAB Feedback on HESAM
The results of the test runs will be presented to Council staff and subsequently to the IEAB in the form of an oral presentation and a brief (5–10 page) report. This review provides a method for obtaining feedback and guidance from the IEAB, whose members are all highly experienced, and offers the benefits of another level of independent review.

Objective 2, Task e—Finalize HESAM
After the test runs are complete and we have incorporated feedback from the IEAB, Council staff, EDT modelers, and the CH2M HILL team, we will finalize HESAM. We anticipate that most of the effort in this task will be directed to improving code to improve the efficiency of the model’s calculations and to facilitate preparation of model documentation.

Objective 1, Task f—Prepare Report
The primary deliverables for this project will be the HESAM model and associated documentation. We will also prepare a project summary report that focuses on the technical basis for establishing the strategies and indicators incorporated into the model. We will discuss the tie to the previous work undertaken by the Council (Northwest Power Planning Council, 2000), present new data and sources, and discuss any adjustments or refinements needed to make the results of the previous work relevant to the sub-basin level. We will provide technical justification for the model and explain any links to existing databases, such as those available through state employment agencies or the Bureau of Census. The report will serve as a resource to be used by those involved in the sub-basin planning process.

Objective 2, Task f—Prepare Model Documentation
In addition to the final report described above, the CH2M HILL Team will prepare documentation to accompany delivery of HESAM to the Council. The documentation will include a description of model input and output, an overview of the programming strategy employed, and a description of where a copy of the code can be obtained. Although information on the program will be included with the documentation, the primary purpose of this material will be to provide HESAM users with a reference on how to use the program. It will include information on the format required for all input to the model, options for structuring model output, and information to explain error messages that HESAM will list and suggested ways to correct them. The documentation will be provided in electronic form and will be included on the Web-based host site in the event the HESAM standalone system is adopted.

Objective 2, Task g—Establish HESAM Web Site for Internet Access (Optional for EDT Module and Included in Standalone Approach)
In addition to delivering files containing HESAM and the associated documentation to the Council at the completion of this project, CH2M HILL will establish a Web site on the Council’s server where users can run their own applications of HESAM if the standalone approach is adopted. This will make access easier for a number of potential users at the sub-basin level. For example, if this option is adopted, planners on the Entiat sub-basin team can enter data from their sub-basin into HESAM via the Internet and run various management strategies through HESAM. The output from HESAM will be summary tables showing the effects on the 21 key indicators presented in Table 2. CH2M HILL will not provide ongoing maintenance of the Web server.

If HESAM is implemented as part of the EDT model, Internet access to HESAM can be provided, but is not included in this proposal. Numerous uncertainties surrounding the programming effort make it difficult to have HESAM be available through Internet access while at the same time being linked to the EDT model, and that scope of work is beyond the purview of this proposal. It also seems more logical to have the entire EDT model available through Internet access rather than just the HESAM component. For this reason, establishing Internet access for HESAM as a module within the EDT model is presented as an option and not costed in this proposal.

f.
Facilities and equipment

CH2M HILL is a multidisciplinary consulting firm that provides engineering, planning, science, and economic consulting services. We have more than 10,000 employees serving clients from more than 120 locations on six continents. We are a global project delivery company that provides integrated services that address public and private client needs for project engineering, development, and finance; program management; process engi​neering; design; construction management; and operations in the fields of water, environment, transportation, industrial facilities, and related infrastructure. Our employees offer expertise in more than 30 disciplines.

Although CH2M HILL has the resources of an international corporation, we function primarily from local offices to provide personal contact between our project teams and clients. This way, experienced professionals are immediately available to assist our clients, and our staff are aware of local issues, regulations, and conditions pertinent to each project. Because each staff member has full access to all of the corporation’s resources, we can offer each client our entire range of corporate resources at a local level. Our Oregon offices, which include nearly 500 staff total, are located in Portland and Corvallis.

We are prepared to commit the personnel listed in Section 4 and the resources of our company to this project through its successful completion.

g.
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Section 4.
Key Personnel

We propose a project team that includes several of the staff who worked on the Human Effects Analysis of the Multi-Species Framework Alternatives project to ensure that the expertise from that project carries forward to this one. The addition of modeling staff to the team at this stage will facilitate the conversion of the socioeconomic data into a planning tool. We have also included the primary developer of the EDT on our team to ensure compatibility of our finished product with that valuable tool. Table 5 summarizes the key personnel we propose for this project. Resumes for each of these staff are attached to this proposal. A brief discussion of each person’s project responsibilities and qualifications to perform them are described below.

Table 5. Summary of Proposed Personnel

Team Member
Title
Project Responsibilities
FTE Hours

Andy Linehan
CH2M HILL
Senior Environmental Planner
Project Manager, Economic Analysis Task Manager
0.2

Roger Mann
RMecon
Economist
Economic Analysis Technical Leader
0.5

John O’Connor
CH2M HILL
Economist
Economist
0.3

Kurt Playstead
CH2M HILL
Economist
Economic Data Technician
0.6

Mary Jo Kealy
CH2M HILL
Economist
Ecosystem Improvement
0.1

Janet Snyder
CH2M HILL
Systems Analyst
Database/Modeling Leader
0.4

Lars Mobrand
Mobrand Biometrics, Inc.
Biometrician
EDT Compatibility
0.1

Cathy Sowa
CH2M HILL
Air Quality Engineer
Data Analysis and Integration
0.3

Duc Pham
CH2M HILL
Computer Programmer
Programmer
0.5

Andy Linehan, our proposed project manager, is a senior environmental planner with more than 12 years of experience in environmental, land use, and energy planning projects. He is very familiar with the Council’s Fish and Wildlife Program: As project manager of the Council’s recently completed Human Effects Analysis of the Multi-Species Framework Alternatives, he led many of the same team members proposed here in performing the preliminary work that sets the stage for analyzing human effects in the sub-basins. He also was project manager of the environmental assessment for BPA’s Methow Valley Project. Mr. Linehan formerly worked in BPA’s Office of Power Management.

Roger Mann, Ph.D., has more than 20 years of research experience and 12 years of experience as an economist. Dr. Mann will be the technical leader of economic analysis for the proposed project. His expertise includes the economic analysis of fish and wildlife in the Columbia River Basin. He helped prepare the Council’s Human Effects Analysis of the Multi-Species Framework Alternatives. He also worked with the BPA on a fish and wildlife restoration environmental impact statement (EIS) and helped prepare the Columbia River Fish and Wildlife Implementation EIS.

John O’Connor, Ph.D., will serve as economist for the project. Dr. O’Connor is a resource economist who specializes in water and solid waste management projects. His project experience includes an analysis of the impacts of different water transfer institutions on agricultural production and instream flow for Upper Snake River Basin regional agricultural production models in Washington State.

Kurt Playstead will serve as economic data technician for the project. Mr. Playstead is an economist who performed economic research for the Council’s Human Effects Analysis of the Multi-Species Framework Alternatives. His expertise includes economic research and data analysis for water, energy, and transportation projects in the Pacific Northwest.

Mary Jo Kealy, Ph.D., will advise on ecosystem improvement for the proposed project, a similar role to that she served for the Council’s Human Effects Analysis of the Multi-Species Framework Alternatives. Dr. Kealy is an economist who specializes the valuation of environmental amenities using the tools of cost–benefit analysis, risk–benefit analysis, habitat equivalency analysis, and net environmental benefits analysis. She has conducted economic assessments of lost environmental human use services due to natural resource damage for more than two dozen cases in the past 5 years.

Janet Snyder is our proposed task leader for database development and modeling for this project. Ms. Snyder is a systems analyst who specializes in planning and implementing relational database systems for tracking and reporting environmental data. She designed and implemented a SQL server database that stores 5‑minute sampling data from approximately 400 data points, generating nearly 50 million records per year. She also used Microsoft Access as a front end to enable users to enter previously unavailable data into PlantWare’s Oracle database.

Lars Mobrand, Ph.D., will be responsible for seeing that the model developed is compatible with the EDT. Dr. Mobrand is a biometrician who specializes in ecosystem planning, resource restoration, cumulative impact analysis, and the facilitation of cooperative resource projects for watersheds in the Pacific Northwest. He heads his own consulting firm, which provides consulting services for fisheries management and statistical analysis and modeling. He has been the primary developer of the Ecosystem Diagnosis and Treatment (EDT) Model for the Northwest Power Planning Council.

Cathy Sowa, P.E., will oversee data analysis and integration during HESAM development. Ms. Sowa is an air quality engineer with expertise in using databases for emission tracking and regulatory compliance. She is certified in PlantWare, a database system for multimedia emissions tracking for air, water, or solid waste. For the James River Mill in Camas, Washington, Ms. Sowa examined the information required to prepare environmental reports in PlantWare and assessed the practicality of and implementation strategy for automating report generation.

Duc Pham will be responsible for programming for HESAM. Mr. Pham is a computer systems analyst responsible for installing, configuring, and maintaining CH2M HILL’s servers and local and wide area networks. His expertise includes researching, planning, estimating, and recommending network and system hardware and software solutions to technology problems.
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