Managing Risk to Facilitate the Success of the Battle Creek Salmon and Steelhead Restoration Project

A proposal for protecting the public investment in the Battle Creek Salmon and Steelhead Restoration Project, and for improving local public acceptance of the Project, by independently evaluating potential risks to the Project and by shaping appropriate science-based responses to them
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1. BACKGROUND

The Battle Creek Salmon and Steelhead Restoration Project is the Federal-State (CalFed)  Central Valley Ecosystem Restoration Program’s best opportunity to restore naturally-spawning runs of winter-run, spring-run, and late-fall-run chinook salmon and steelhead to the San Francisco Bay-Delta watershed. The project, currently in advanced planning stages at the U.S. Bureau of Reclamation’s Sacramento offices, will remove five Pacific Gas and Electric Company (PG&E) dams from, and will restore flows and access for salmon, to over 42 miles of stream habitat in Battle Creek, a tributary to the Sacramento River rising in Shasta and Tehama counties. The project is being funded by the CalFed program ($27 million); PG&E ($20+ million) and the David and Lucile Packard Foundation ($3 million).

A number of highly-regarded CalFed ecosystem restoration proposals in other watersheds have run headlong into fatal landowner opposition. The landowners and other interested parties in the Battle Creek watershed have taken a different approach, forming a non-profit corporation (The Battle Creek Watershed Conservancy) to engage with the agencies in the planning process, hoping to help shape the Project into one that could benefit (or at least not harm) the local economy. After all, the same environment which can support the salmon (low-density rural atmosphere, large parcel sizes devoted primarily to cattle ranching) also provides the scenic values which attracted many of the residents.

After four years of work, dozens of public meetings, countless agency meetings, and significant educational outreach programs by the Conservancy, many of the fears of the local community have been laid to rest through the process of investigation, cooperation, and compromise. But a fundamental skepticism about the Restoration Project remains unaddressed throughout the community.

This skepticism is grounded on the large amount of money being spent on the fish, and on the fact that the Restoration Project focuses narrowly on the PG&E hydropower project. Local residents recall how abundant the spring-run salmon were in the area, as recently as 1980 and some 80 years after the hydropower dams were installed – and then how the salmon disappeared when the fish ladders on the dams were closed to “protect” the water supply of Coleman National Fish Hatchery (CNFH). Rightly or wrongly, many in the community have come to associate the reduction in the natural salmon population with CNFH, especially with the adverse effects of the hatchery’s barrier weir and closure of the fish ladders.

Whether or not this perception is correct, all parties agree that local support is critical for the success of the Restoration Project: after all, the local residents will be the de-facto trustees of the ESA-listed and other anadromous fish in their backyards. Unless the residents are convinced that all reasonable measures are being taken to reduce the risk of failure of the Restoration Project, they are very unlikely to support the Project. Should the project fail many residents fear that the resource agencies will look toward curbing land uses and water rights in their attempts to rescue an endangered species. The biological risks to the Restoration Project that the landowners perceive from their knowledge of the stream and its fish are, therefore, turning into a political risk that threatens landowner support for the Restoration Project.

The resolution of this local concern requires a serious response, and the Conservancy has argued for some years that the planning of the Restoration Project should include a full analysis of the potential impact of the hatchery upon the natural production of the five anadromous runs to be restored in Battle Creek, as part of an overall watershed analysis.

A part of the solution to this problem will be provided by the CNFH re-evaluation program currently underway. Several hatchery management alternatives, which could mitigate potential impacts of artificial propagation upon natural production in Battle Creek, will be examined during the coming year. 

The Conservancy is participating vigorously in the re-evaluation program, but due to the number of management alternatives being reviewed by the CNFH subcontractor (Harza Inc.), and the limited funds available, we feel that some of the issues most critical to the local community may be overlooked, and will require further study before the potential risks to the Restoration Project can be properly evaluated.

What is needed to supplement the ongoing work at CNFH is an objective, science-based analysis of the potential risks to the Restoration Project posed by the operation of a very large hatchery on a relatively small stream critical for natural production. To avoid assumptions of bias by local residents, this analysis needs a clearly-visible independence from the hatchery operators.

We propose that the issues be evaluated by qualified outside experts, who will consult closely with the Battle Creek-interested agencies and communities, including Harza Inc., and then submit their findings to an open symposium to be organized by the Conservancy and to involve additional scientific authorities on other pertinent subjects.

By means of the thoroughness with which the issues will be evaluated and the openness with which the research results will be reviewed at the symposium, the Conservancy hopes that mid-course corrections based upon the best available science can be made in Battle Creek restoration efforts so that the watershed community’s flagging confidence in the Restoration Project can be restored. 

Should the research prove that the hatchery poses no significant risk to the planned restoration, then the community will know that this result has been verified independently by the researchers cooperating with the Conservancy. On the other hand, should significant risks be predicted by the investigation, appropriate changes  will be suggested to improve the success of the Restoration Project.

The landowners share with other stakeholders and the resource agencies the goal of restoring the productivity of Battle Creek. They, perhaps more than any of the other parties, want the Restoration Project to succeed. The work proposed here should contribute substantially to that goal.
2. SCOPE OF WORK

While the focus of this project is to address the concerns of the local community, these concerns about potential risks to the Restoration Project are also shared by other Battle Creek stakeholders, including sport and commercial salmon fishermen and Central Valley-Delta water users. These three groups – the landowners, fishermen, and water users – together with PG&E and the resource agencies formed the Battle Creek Working Group in early 1997. It was the Working Group that produced the 1999 Battle Creek Salmon and Steelhead Plan (Ward and Kier, 1999a) that defined the current Restoration Project.

A second Working Group product, Maximizing Compatibility Between Coleman National Fish Hatchery Operations, Management of Lower Battle Creek, and Salmon and Steelhead (“Compatibility Report”, Ward and Kier, 1999b) drew on the stakeholders’ knowledge of local conditions and upon consultations with fisheries and hatchery experts throughout California and the Pacific Northwest to identify a number of concerns that CNFH’s operations on lower Battle Creek raise relative to efforts to restore naturally-reproducing salmon and steelhead populations in the watershed. 

The issues raised in the Compatibility Report have not been addressed in the planning of the Restoration Project, since this planning was confined to the reach of Battle Creek above Coleman National Fish Hatchery. The focus of this proposal is to supplement the ongoing work of the hatchery re-evaluation program through the development of an objective, independent analysis of the risks posed by the hatchery to the Battle Creek salmon and steelhead restoration effort, to enable the development and evaluation of science-based measures for reducing or eliminating any risks found to be significant.

Because many of the proposed tasks are supplementary to the ongoing CNFH re-evaluation program, being implemented at Harza Inc., it is important that those performing the analyses maintain close contact with Harza personnel, in order to avoid duplication of effort and to have a maximum exchange of ideas and interpretations.

The members of the project team are highly-qualified individuals who are, for the most part, from outside the project area and who can approach Battle Creek problems and solutions with a degree of independence impossible for those of us who have worked so long on the Restoration Project.

The proposed project tasks are listed in the table below and in the narrative that follows: 

	1.0  
	Risks posed by summer and fall production at CNFH

	
	1.1 Impact of the CNFH barrier weir on natural production

	
	1.2 Impacts of CNFH water use and intakes on natural production

	
	1.3 Impacts of hatchery steelhead production

	
	1.4 Assessment of the benefits and costs of relocating CNFH warm-season production

	
	1.5 The effects of juvenile release sites on the Sacramento River fishery

	2.0
	Risks posed by fall-run chinook production at CNFH

	
	2.1 The impact of superimposed redds on natural production

	
	2.2 Impact of waste loading of Battle Creek by fall-run carcasses

	
	2.3 Disease risk to natural production due to hatchery production

	
	2.4 Evaluation of means to isolate CNFH from Battle Creek

	3.0
	Planning and execution of a symposium for project reporting

	4.0
	Public outreach to make the results of the project available to the community


Note that for tasks 1 and 2 the draft findings and recommendations should be suitable for distribution and discussion at the symposium (Task 3) on Battle Creek salmon and steelhead conservation to be convened by the Battle Creek Watershed Conservancy.

3. Task 1. Evaluate the risks of dry-season production of late-fall-run chinook salmon and steelhead at the Coleman National Fish Hatchery to both the Restoration Project and upper Sacramento River salmon and steelhead populations
Dry-season production at Coleman National Fish Hatchery is limited to the culture of late-fall chinook salmon and steelhead. This production begins with broodstock collection of late-fall chinook and steelhead from November through March, and continues with juvenile rearing which spans the dry season (July through September). Such production requires roughly half the summer flow of Battle Creek, and necessitates the operation of a barrier weir to collect late-fall chinook and steelhead during the period of November-March. 

CNFH previously attempted to culture winter-run chinook, a species now protected under the federal Endangered Species Act, but high hatchery water temperatures precluded optimal production, and after a campaign by the Working Group, production was moved in 1998 to Livingston-Stone Hatchery at Shasta Dam. Production at this site has proven highly successful.

Should the work done under this project find that dry-season production at CNFH poses a significant risk for the Restoration Project, the Conservancy and other stakeholders have suggested that the same remedy – moving dry-season production to Livingston-Stone Hatchery – should be seriously considered. Such a move would populate 29 miles of excellent, under-utilized habitat in the upper Sacramento River with steelhead and late-fall chinook, taking advantage of a $500 million public investment (Shasta Dam temperature control device, Iron Mountain mine runoff mitigation, spawning gravel program, Keswick fish trap improvements) to restore this river reach.

Task 1.1: Impact of the CNFH barrier weir operations from November through March

The hatchery’s barrier weir across Battle Creek, operated to capture salmon and steelhead for hatchery use, impedes the upstream migration of salmon and steelhead to about 90 percent of the Battle Creek watershed, including the Restoration Project area. The practice of blocking fish with this small dam, and holding migrating adult fish in hatchery ponds, has caused mortalities of adult steelhead of 25 to 40 percent. Such mortalities, were they allowed to continue, would severely hamper the restoration of natural runs of steelhead to upper Battle Creek.


To accomplish this task we propose to perform the following subtasks:

· Consult with CNFH personnel and others;

· Collect and analyze information concerning pre-spawning mortality of steelhead and other runs blocked by the hatchery barrier weir;

· Collect and analyze information concerning the impact of the barrier weir operation upon the passage of juvenile populations;

· Review plans for continued operation of the weir;

· Evaluate the impact of continued weir operations on plans for the restoration of anadromous fish upstream of the weir;

· Prepare and issue draft findings and recommendations for reducing negative impacts, if any, of weir operation on upstream anadromous fish restoration efforts.

 Task 1.2: Impacts of CNFH water use and intakes on natural production

The hatchery requires approximately 50% of the dry-season flow of Battle Creek, and maintaining the current production mix will require extensive improvements to the hatchery water intake system while decreasing the amount of water available for salmonid rearing and migration from the Restoration Project area. This task addresses the potential impacts of hatchery water use, and the possible benefits which could accrue from transferring dry-season production to Livingston-Stone Hatchery.

To accomplish this task we propose to perform the following subtasks:

· Consult with CNFH personnel and others;

· Collect and analyze information concerning CNFH’s dry-season water requirements;

· Evaluate the water use costs and the benefits, if any, of transferring juvenile steelhead and late-fall-run chinook salmon production from CNFH to Livingston Stone Hatchery;

· Evaluate fisheries management/restoration costs and the benefits, if any, of transferring juvenile steelhead and late-fall-run chinook salmon production from CNFH to Livingston Stone Hatchery;

· Evaluate the benefits, if any, of reducing CNFH diversions from Battle Creek;

· Evaluate CNFH’s current plans for upgrading its water intake system and recommend measures for lessening the impact, if any, of such plans on the Battle Creek ecosystem;

· Issue draft findings and recommendations for reducing negative impacts, if any, to the Restoration Project of continued dry-season water withdrawals from Battle Creek to CNFH, and of the benefits to Sacramento River natural production, if any, of transferring juvenile steelhead and late-fall-run chinook salmon production from CNFH to Livingston Stone.

Task 1.3: Impacts of hatchery steelhead production

The hatchery produces about 1 million steelhead juveniles each year. Concerns have been raised about possible genetic and ecological effects of this production upon the natural production expected in Battle Creek following the Restoration Project.

To accomplish this task we propose to perform the following subtasks:

· Consult with CNFH personnel and others;

· Collect and analyze information concerning the impact of CNFH steelhead production, to the extent that it can be determined, on the growth, survival, and genetic stability of steelhead that will be produced naturally in the Restoration Project reaches of Battle Creek;

· Issue draft findings and recommendations for minimizing the adverse impacts, if any, of continued CNFH steelhead production on the success of steelhead restoration in upper Battle Creek

Task 1.4: Assessment of the benefits and costs of relocating CNFH dry-season production

Should it be determined that CNFH dry-season operations have a significant impact upon natural production and thus pose a risk to the success of the Restoration Project, the costs, benefits, and risks of alternatives need to be considered. The alternative suggested by the Conservancy and other stakeholders involves moving dry-season CNFH production to an expanded Livingston-Stone Hatchery at Shasta Dam. This task considers this alternative in some detail.

To accomplish this task we propose to perform the following subtasks:

· Consult with CNFH and USBR personnel and others;

· Estimate the costs of transferring CNFH juvenile steelhead and late-fall-run chinook salmon production to Livingston Stone Hatchery in terms, at minimum, of constructing and outfitting additional Livingston Stone Hatchery capacity, loss of power generation at Shasta Dam, and reduced efficiency of CNFH operations;

· Estimate the benefits, if any, on natural production, sports fishing, and commercial fishing due to the increased natural populations of late-fall chinook and steelhead in the upper Sacramento River;

· Determine the benefits, if any, of reduced dry-season power consumption at CNFH attributable to transferring CNFH juvenile steelhead and late-fall-run to Livingston Stone;

· Issue draft findings and recommendations concerning proposals for transferring CNFH’s juvenile steelhead and late-fall-run to Livingston Stone.
Task 1.5: The effects of juvenile release sites on the Sacramento River fishery

One potential consequence of the alternative hatchery site studied in Task 1.4 is that hatchery late-fall chinook and steelhead could be released at sites along the Sacramento River. Releases at a site in the Redding area could potentially populate the upper 29 miles of the Sacramento River above Battle Creek with late-fall chinook and steelhead, with potential natural production by those fish not needed for hatchery production. This reach of the river has been the subject of extensive restoration, and there are large amounts of excellent-quality underutilized habitat.

To accomplish this task we propose to perform the following subtasks:

· Consult with U.S. Fish and Wildlife Service, California Department of Fish and Game personnel and others;

· Identify the likely advantages and disadvantages, if any, of releasing juvenile salmon and steelhead from sites on the Sacramento River as opposed to the CNFH release sites, in terms of sports and commercial fishing opportunity and the utilization of upper Sacramento River restoration investment;

· Issue draft findings and recommendations concerning the advantages and disadvantages of releasing juvenile salmon and steelhead from the alternative sites.

4. Task 2. Evaluate the risks of the production of fall-run chinook salmon at CNFH to the Restoration Project 

Coleman National Fish hatchery annually produces about 10 million juvenile fall-run chinook salmon, for release on Battle Creek. About 100,000 of these fish return each year to the hatchery as adults. About 90% of these returning fish die in Battle Creek without spawning, overloading the 3 miles of spawning habitat below the hatchery, and leaving a huge, decaying biomass in the creek.

The hatchery returnees not only disrupt natural spawning below the hatchery by super-imposition of redds, but most of these fish carry various pathogens, including IHN and whirling disease, the latter spread through worm hosts which may feed on the salmon carcasses.

The Conservancy and other stakeholders have proposed an alternative connection between the hatchery and the Sacramento River which could potentially minimize any such risks, if analysis shows them to be significant.

The purpose of this task is to assess the risk posed to natural production and the Restoration Project through the presence of the large numbers of fall-run hatchery chinook in Battle Creek, and through the management of the barrier weir which is used to block fall-run chinook, and at limited times the threatened spring-run chinook,  from upper Battle Creek. The merits of an alternative management strategy which could minimize any such risks would  also be evaluated.

Task 2.1: The impact of superimposed redds on natural production

The large numbers of returning fall-run hatchery chinook are approximately twenty times the number which the habitat in Battle Creek below the hatchery can support, even when the number required for hatchery spawning is removed. These fish generally attempt to spawn in the creek, but such spawning is generally unsuccessful, due to the repeated destruction of redds by other fish trying to use the same space. The purpose of this task is to evaluate the risk to natural production in lower Battle Creek due to redd super-imposition (the stacking of spawning redds or re-use of the same areas).

To accomplish this task we propose to perform the following subtasks:

· Consult with U.S. Fish and Wildlife Service and California Department of Fish and Game personnel and others;

· Estimate the extent of the super-imposition of salmon redds in lower Battle Creek and the effect of such super-imposition on the natural production of anadromous fish in the stream;

· Issue draft findings and recommendations concerning the crowding of salmon below the CNFH barrier weir and the impact of the super-imposition of redds on natural production in the lower creek and prospects for salmonid restoration in upper Battle Creek.

Task 2.2: Impact of waste loading of Battle Creek by fall-run carcasses

The large mass (hundreds of tons) of dead fall-run hatchery chinook in lower Battle Creek poses a potential water-quality issue, apart from its impact upon natural production. The purpose of this task is to evaluate the risk the carcass biomass poses to water quality.

To accomplish this task we propose to perform the following subtasks:

· Consult with the California Regional Water Quality Control Board, Central Valley Region, California Department of Fish and Game, and others;

· Estimate the impact on lower Battle Creek water quality caused by the deposition of salmon carcasses downstream of the CNFH barrier weir;

· Evaluate the lower Battle Creek salmon carcass situation in terms of State and federal water quality anti-degradation policies;

· Issue draft findings and recommendations concerning the salmon carcass and water quality situation below the CNFH barrier weir.

Task 2.3: Disease risk to natural salmonid populations due to hatchery production

Most of the returning hatchery adults carry various pathogens, such as IHN (Infectious  Hematopoietic Necrosis) virus. The presence of these pathogens in the live fish and in the decaying carcasses may pose a significant threat to anadromous fish using lower Battle Creek, including outmigrating juveniles. The purpose of this task is to evaluate the risk posed by the presence of large numbers of diseased hatchery adults to natural populations in Battle Creek.

To accomplish this task we propose to perform the following subtasks:

· Consult with CNFH and California Department of Fish and Game personnel and others;

· Determine the extent of fish disease transmission among hatchery salmon and between hatchery- and non-hatchery salmon that is likely occurring as a result of the deposition of salmon carcasses and other hatchery-related effluvia in lower Battle Creek;

· Issue draft findings and recommendations concerning disease transmission attributable to carcass deposition and other CNFH production-caused impacts on Battle Creek salmon.

Task 2.4: Evaluation of means to isolate CNFH from Battle Creek

The Conservancy and other stakeholders have suggested that an alternative means to connect CNFH to the Sacramento River be investigated. This alternative uses an existing agricultural ditch, which begins near the hatchery and ends at the river. This ditch has historically had problems with in-migrating salmon, so it is know to be attractive to the fish, and it is large enough to support the 12,000 or so fall-run returns required for hatchery operation. The purpose of this task is to evaluate the potential for this alternative to function, and to estimate the advantages and disadvantages of such operation.

To accomplish this task we propose to perform the following subtasks:

· Consult with affected land and water owners and others;

· Investigate the costs and benefits of isolating CNFH from lower Battle Creek (and thereby reducing CNFH-attributable risks to the creek’s ecology) through, among other things, routing adult salmon returning to the hatchery, and juvenile salmon leaving the hatchery, through the nearby Gover Ranch irrigation ditch (Gover Ditch);

· Identify the engineering features, if any, that would have to be added to the Gover Ditch to support such an isolation strategy, together with preliminary estimates of their costs;

· Identify any water rights issues that might arise from using hatchery effluent, rather than Battle Creek withdrawals, to operate the Gover Ditch for irrigation and CNFH connectivity;

· Investigate the potential for routing CNFH effluent through the California Department of Fish and Game’s wetland restoration project, which adjoins the Gover Ditch, as a means of obtaining a higher level of wastewater remediation than either CNFH’s present discharge to Battle Creek, or simple re-routing of CNFH effluent via the Gover Ditch directly to the Sacramento River;

· Evaluate the water quality benefits to Battle Creek of such isolation strategies. Identify the adverse impacts, if any, on Sacramento River water quality. Identify the effects such isolation measures might have on the efficacy of juvenile hatchery salmon release strategies: e.g., on imprinting and potential straying. Identify the costs and benefits that such isolation measures would likely have on the collection of surplus fish for rendering;

· Evaluate the hatchery barrier weir requirements at CNFH if an isolation plan were implemented. Identify the costs and benefits of alternative barrier weir configurations;

· Issue draft findings and recommendations concerning the potential isolation of CNFH from Battle Creek through the use of the Gover Ditch; the engineering requirements of such a dual-use ditch; the water quality impacts and benefits of such an isolation scheme, with and without DFG wetlands connectivity; the impact such an alternative hatchery release strategy might have on salmon straying and on spawning in the Sacramento River; and how such an isolation strategy would influence CNFH barrier weir requirements.

5. Task 3. Organize and conduct a workshop to ensure full consideration by both the scientific community and the general public of the findings and recommendations resulting from the proposed project

The Conservancy will organize a one or two-day symposium, most likely in Red Bluff, to enable full and frank discussion of the findings and recommendations arising from the project’s analyses. The symposium will follow the formats used by the American Fisheries Society and other professional fish-science organizations. It will be open to all interested parties.

The investigation team’s draft work products will be widely circulated to interested parties, including additional independent experts, in advance of the symposium.

The purpose of the symposium is to bring the expertise of the wider fisheries-science community to bear upon the results of the studies funded by this project, and to ensure that the final fish cultural and structural alternatives to be recommended for the Restoration Project represent the best current knowledge.

6. Task 4. Public outreach to ensure that the project efforts and outcomes are brought to the attention of the local community, and that community concerns are effectively brought to the attention of the resource agencies

Many in the local community are skeptical of the Restoration Project, partly on the basis of widely-held suspicions that the Project is at risk due to activities at Coleman National Fish Hatchery. Public acceptance of the Restoration Project is critical to its success, as the local residents will be the de-facto trustees of the anadromous fish in their backyards.

The purpose of this task is to ensure that the local watershed community is fully aware of the results of the science-based risk assessments to be produced by this program, which are focused directly on the issue of local concern, CNFH operations. Public acceptance will come only when the community is convinced that their concerns about the hatchery have been fully and independently assessed, and that any significant issues of risk have been addressed.

The Conservancy, through watershed coordinator Sharon Paquin-Gilmore and consultant Dr. Michael Black, will conduct an outreach effort using the Conservancy newsletter, the region’s print and television news media, and public meetings. Dr. Black is the author of “Shasta Salmon Salvage Efforts: Coleman National Fish Hatchery on Battle Creek, 1895-1992.”

The outreach effort will include publicity for the symposium (Task 3), to ensure that a significant number of members of the local community participate.

7. Deliverables and schedule

The proposed program will result in the following deliverables being provided to the sponsors, as well as to the agencies and stakeholders involved in the Battle Creek Salmon and Steelhead Restoration Project:

· One interim progress report indicating the progress to date and any changes in the detailed task definitions, issued 120 days into the project.

· Draft scientific reports for each of the subtasks identified in this proposal, issued 60 days prior to the symposium.

· Final scientific reports for each subtask, after draft review by the interested agencies and stakeholders, issued following the symposium.

· An open public symposium for the discussion of the scientific results in the broader fisheries and stakeholder community, convened near the end of the program.

· A refereed proceedings of the symposium, tentatively planned to be issued through the American Fisheries Society.

· Extensive public-outreach materials intended for distribution in the media, at public meetings, and through the Battle Creek Watershed Conservancy newsletter.

It is intended that these deliverables reach the widest possible audience of interested parties and stakeholders, both to make the scientific results generally available, and to facilitate comment on the scientific results by a broad community of interests.

It is proposed that a one-year program is appropriate for the scientific work and the symposium. It is of course to be expected that not all the significant questions addressed by the studies will be resolved in one year, but it is important that the results of the independent studies be available in time to support the Restoration Project, both through the scientific results themselves, and through the improved public support which will accrue from the independent study.

8. PROJECT PERSONNEL

Richard Grost is an independent fisheries scientist who has worked for government and industry clients throughout the Pacific Northwest, including the  Klamath River basin  in Northern California. He has not worked in the Sacramento River Basin. Mr. Grost, who has an M.S. in zoology and physiology and a B.S. in fisheries biology and management, will manage the technical aspects of the project, will lead data acquisition and scientific analysis of fisheries issues, and assist with outreach and symposium presentations.

Thomas Quinn, Ph.D. is a professor of fisheries at the School of Aquatic and Fisheries Science at the University of Washington. Dr. Quinn will direct analyses of issues concerning fish behavior, genetics, ecology, and competition among and between species. 

Fran Borcalli is a Sacramento-based civil engineer who has substantial experience with the analysis of barriers to salmon and steelhead migration and with the design and construction of fish screens and other fish-passage facilities in the Sacramento Valley. He designed and supervised construction of the CalFed project dam removals and modifications on Butte Creek. Mr. Borcalli will provide analysis and recommendations concerning hatchery barrier weir and hatchery water intake alternatives.

Kenneth Ferjancic is a Puget Sound-based fisheries engineer whose firm has worked extensively with agencies and tribes in the development of hatchery facilities. Much of Mr. Ferjancic’s recent work has involved the creation of small-scale fish cultural facilities to ensure the conservation of species at risk of extinction. He has worked with Mr. Borcalli in the design and construction of northern California fish facilities. Mr. Ferjancic will provide analysis and recommendations concerning fish hatchery design alternatives.

Daniel Frost is a Redding-based attorney with extensive experience in ranch management and water rights. Mr. Frost’s firm has for many years provided legal services to the Gover Ranch on Battle Creek. Mr. Frost will provide analysis of legal issues and remedies concerning Battle Creek water use alternatives.

Sharon Paquin-Gilmore, a Battle Creek landowner and resident long interested in environmental issues, is the Battle Creek Watershed Conservancy’s watershed coordinator. Before assuming her BCWC duties, Ms. Paquin-Gilmore taught English at California State University, Chico for 13 years and at Shasta College for four. Ms. Paquin-Gilmore will provide administrative management for the proposed project.

Michael Black, Ph.D. is a San-Francisco-based environmental historian and policy analyst. His history of Coleman National Fish Hatchery is forthcoming in the California Department of Fish and Game’s Fish Bulletin, and he is working on a history of salmon on the Sacramento River for the University of California Press. He is a Visiting Associate Professor of Political Science at Harvey Mudd College. Dr. Black will assist the Conservancy Watershed Coordinator in providing public dialog, education, and outreach in the local community.

Additional expertise will be solicited as necessary to enhance the strength and value of specific analyses.  Such experts may include fisheries researchers associated with universities and institutions throughout the Northwest.
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