Independent Economic Analysis Board

Task Number 56

TITLE: Artificial Production Review - Economics Analysis, Phase I

Develop Conceptual Approach and Design Hatchery Cost Model
BACKGROUND

During 1978-1999 the Columbia Basin Fish and Wildlife Program spent a total of $312 million on artificial production projects.
 Roughly half of the artificial production spending was for hatchery construction, and significant amounts went to Research and Evaluation, Supplementation, Captive Propagation, Operations and Maintenance and Monitoring. The focus on salmon hatcheries reflects the early history of salmon management in which hatcheries became the tool of choice, largely because they promised vast increases in run size while requiring little institutional control over fisheries, water diversions, and land use.  In the Columbia Basin hatcheries are frequently used to maintain stocks when dams inundated spawning/rearing habitats and increased mortality during salmon migration.  Simply put, hatcheries were built to produce fish when natural habitats were degraded, and the performance of those hatcheries could be judged by their ability to contribute fish for harvest in the commercial, recreational, and tribal fisheries.  In the past two decades, hatcheries increasingly shifted towards preservation and supplementation of wild salmon stocks, activities that have objectives and benefits not directly related to harvests. 

Early economic assessments of the Columbia basin program found that investments in hatcheries were justified by the value generated in the fisheries. (Worlund, Wahle and Simmer 1969; Wahle, Vreeland and Lander 1973). Generally, the fishery value was taken to be the sales value of additional fish caught, or the net value of sales after subtraction of fishing costs. These results were bolstered by the high survival rates estimated during the 1960s. A recent review of the costs and benefits of Oregon's hatchery program for steelhead, spring and fall chinook, and coho by C. Carter (Draft  of March 15, 1999) carefully evaluated the hatcheries under a variety of assumptions concerning ocean (smolt-to-adult) survival. The results suggest that steelhead production generates positive net recreational values (estimated average net value per fish minus average cost per adult fish) at survival rates that exceed 2 percent.  Fall chinook and spring chinook releases may generate net benefits at high survival rates, and coho hatchery releases generate benefits in excess of costs when survival rates are at least 1.7 percent (a level that has not been reached recently).  In his review of salmon stock enhancement in British Columbia, Pearse (1994) found a wide range of economic performance in a very diverse program.  Several projects had costs exceeding benefits, some projects exhibit net benefits when the original capital investment costs are ignored,  and a few projects (mainly sockeye salmon spawning channels and a lake fertilization experiment) had solidly positive economic benefits. A major focus of the Pearse study was to develop criteria for re-investments in aging facilities, to understand which facilities and what type of production technology was worth maintaining or expanding. The economic criteria applied in all these studies was economic value of harvested fish. This is an important issue for some artificial production projects in the Columbia basin as well.

The Council recently responded to a Congressional directive for a comprehensive review of all federally funded artificial production programs in the Columbia River Basin and to provide a formal recommendation for a coordinated policy. In their wide-ranging review of salmon restoration in the Columbia basin, the Independent Scientific Group (1996) summarized and re-emphasized the conclusions of earlier scientific reviews which called for "significant changes in the approach, operation and expectations from artificial propagation", and they recommended that "the federal hatchery system be integrated into a support role for ecosystem management, including restoration of ESA stocks." (p. 377) Focusing their scientific inquiry on the successes and failures of the hatchery program,  the NPPC's  Production Review Committee developed performance standards for artificial production projects aimed at augmentation, mitigation, restoration, and preservation or conservation of salmon runs. (draft October 24, 2000). As noted in the Council's most recent fish and wildlife plan: "The critical issue that the region faces on artificial production is whether  artificial production activities can play a role in providing significant harvest opportunities throughout the basin, while also acting to protect and even rebuild naturally spawning populations."
 The current focus of an artificial production cost effectiveness study needs to embrace these broader issues – cost of attaining a range of objectives including production for harvest but also protecting and supplementing spawning populations of depleted runs.

STATEMENT OF WORK

The Independent Economic Analysis Board (IEAB) was established to advise the Northwest Power Planning Council (Council) about cost-effectiveness of fish and wildlife projects, among other issues. This was in response to a 1996 amendment to the Northwest Power Act that calls the Council to employ cost effective measures in its recommendations to Bonneville Power Administration regarding the  Columbia River Basin Fish and Wildlife Program. Because it has been a major area of expenditures, and because it has been recently reviewed by the scientists, the artificial production program is a natural focus for the IEAB. To complement the scientific review with a cost-effectiveness analysis, we propose to develop an in-depth cost assessment of the artificial production facilities. In pursuit of that objective we  propose a two-part study comprising (a) a full and objective study of the costs associated with the wide variety of artificial production projects that have been funded by the Council, and (b) a cost model capable of providing pre-project cost estimates which can be used to judge the cost-effectiveness of new proposals coming to the Council through the Fish and Wildlife Program processes.  In conjunction with assessments of effectiveness by the ISAB/ISRG, this will improve the Council's ability to include cost-effectiveness in its planning process.

This proposal is termed a "Phase I" study. It will include a review of available information, collaboration with the Council's scientific advisors, and a series of meetings with hatchery designers and operators from regional operating agencies, including States, federal agencies, and tribes.  From that information, the IEAB will assess the costs per adult fish return and will assess the feasibility of developing a useful cost model for hatchery cost assessment. Phase I will provide a report summarizing our findings.  If we find that development of a flexible cost model is feasible, we will provide a Phase II proposal which will detail the data needs and expected benefits of developing a more detailed, quantitative cost model for salmon hatchery planning.

Phase I, Part A - Summarize existing information on hatchery costs and survival for cost-effectiveness of historical salmon hatcheries in augmenting fisheries.

Task 1.
Review objectives and purposes for hatcheries currently funded by the Fish and Wildlife Program. 

Task 2.
Assemble hatchery design and cost information from budgets and hatchery manager interviews.

Task 3.
Analyze costs per smolt or fingerling produced for a selected set of representative hatcheries in the basin, including lower river, mid-river, and upper Snake river basin hatcheries, and including both federally-funded and PUD-funded facilities. Itemize both fixed and operating costs. Fixed costs would include buildings, equipment, raceways, water supply facilities, and land. Operating cost should include labor, power, feed, and other expenses that vary with volume of fish produced. 

Task 4.
Assemble existing information on survival rates and contribution rates to ocean and in-river fisheries for each species and selected hatchery or hatchery complex. Also, include surplus hatchery returns as part of the total survival.

Task 5.
Estimate costs per harvested adult salmon or steelhead in various Pacific Northwest fisheries for selected species and hatchery origins using the data on production costs and estimated adult survival rates. Also, evaluate costs of attaining other, non-harvest, objectives of the artificial production program. Prepare a report to the Council summarizing costs of hatchery production for projects supported by the Fish and Wildlife Program.

Phase I, Part B - Test the Feasibility of Developing Quantitative Model for Prediction of Hatchery Costs

Task 1.
Develop a conceptual model of hatchery production costs for both harvest augmentation/mitigation and for wild stock supplementation/protection. We expect to meet with key hatchery designers and operators in the basin to scope out the best approach and structure for this cost analysis. The result will be a sequence of design and operational features that fit specific site/species/purpose categories. For example, a fall chinook production facility in  Columbia river above Bonneville dam will have different design requirements than a spring chinook supplementation facility in the Salmon river basin. We expect to find a range of requirements for adult fish collection, egg-hatching, grow-out facilities, research and evaluation, and acclimation and release facilities that vary depending upon the location, structure and purpose of the hatchery.

Task 2.
Write up a document describing the intended hatchery cost model and distribute to a select group of knowledgeable hatchery designers and operators to determine whether our approach is supportable.

Task 3.
If Task 2 receives technical support, develop a preliminary version of the model to illustrate its usefulness and draft a proposal for Phase II.

DELIVERABLES

Part A.  Objectives, Costs, Survival, Harvest contribution for existing hatcheries

· Summary of artificial production objectives for existing programs, where quantifiable.

· Cost Data base for selected Columbia basin hatcheries.  

· A report on costs per smolt or fingerling produced for a selection of Columbia basin hatcheries.

· Based upon estimated survival rates, a report on cost per harvested adult.  For each site and species of releases, a cost per harvested adult will be displayed in a spreadsheet with underlying data and assumptions.

· Estimated costs of achieving non-harvest objectives for existing production projects.

Part B.  Feasibility of Developing an Economic model of Hatchery Costs

· Conceptual diagram of hatchery systems showing how various components are combined to serve different purposes at various scales of operation

· Preliminary cost estimates for various hatchery components

· A preliminary version of the hatchery cost model demonstrating information needs and the display of costs (and marginal costs ) of various design features.

· Evaluation of the feasibility of expressing costs for meeting non-harvest objectives.

LEVEL OF EFFORT

Phase one of the hatchery economics study is expected to take about 6 months.  It is expected to require about 350 hours of IEAB time and some travel costs associated with information and data collection and with presentation of results to the Council.  Most of the time will be allocated to the principle investigators on the project.  Other IEAB members will contribute review and comment time on the products as they are developed.


Estimated Level of Effort and Cost:



360 hours of IEAB time 





$30,600



    (Average of 45 hours for each IEAB member)



Associated Travel Costs





$  3,400












______



Total Task 43 Cost






$34,000
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�      According to the Inaugural Annual Report of the Columbia Basin Fish and Wildlife Program, 1978-


1999.


�.	"2000 Columbia River Basin Fish and Wildlife Program."  Northwest Power Planning Council.  November 30, 2000.  p. 22.
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