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a. Abstract 
In March 1999, NMFS listed Lower Columbia chum salmon under the Endangered Species Act.  Currently, only two population centers remain in the Columbia River Basin – Grays River and Hamilton/Hardy Creeks.  Sea Resources has been cooperating with the Washington Department of Fish and Wildlife (WDFW) to reestablish a viable self-sustaining population of chum salmon in the Chinook River.  The objective of the chum salmon recovery program is to reestablish stable populations of chum salmon in other watersheds within their historic range.  This effort will reduce the risk of extinction in the short-term, and work to achieve complete recovery of the stock in the long-term.  2001/02 will be the third year that WDFW delivers artificially produced chum salmon fry from the Grays River Hatchery.  The brood sources for these fry are wild Grays River chum salmon.  In the fall of 2002 we expect the first returns from these releases.  WDFW plans that a portion of returning adults will be taken into Sea Resources’ hatchery facility in an effort to maintain and supplement natural production until habitat conditions are assessed and improved.  This will require that Sea Resources enhance its facilities by designing and installing a water filtration system to remove excessive suspended sediments and installing a thermal marking system to permit necessary monitoring tasks associated with this reintroduction and supplementation effort.  The artificial production component of this reintroduction project is a temporary measure until a stable population of Lower Columbia chum salmon is established in the Chinook River watershed.

b. Technical and/or scientific background
Background

In March 1999, the National Marine Fisheries Service (NMFS) listed Lower Columbia chum salmon as “threatened” under the Endangered Species Act.  There are only two population centers remaining in the Columbia River Basin – the Grays River population and the Hardy/Hamilton Creek population.  Prior to 1999, there was also a chum salmon population in the Chinook River.  This stock was imported in the late 1960s and early 1970s from hatcheries and streams outside the Columbia River Basin, primarily from tributaries of Willapa Bay in Southwest Washington.  Chum salmon returns to the Chinook River since 1980 are summarized in Table 1.

TABLE 1.—Adult chum salmon (Willapa Bay Stock) returns to the Chinook River, WA.

	Year
	Adult Returns
	Year
	Adult Returns

	1980
	72
	1991
	142

	1981
	60
	1992
	942

	1982
	99
	1993
	2,985

	1983
	33
	1994
	672

	1984
	51
	1995
	548

	1985
	46
	1996
	266

	1986
	74
	1997
	25

	1987
	na
	1998
	17

	1988
	382
	1999
	94

	1989
	249
	2000
	16

	1990
	1,004
	2001
	3


Cross-basin transfers of salmon stocks were part of Sea Resources’ early salmon restoration efforts in the Chinook River.  In 1968, the Chinook River hatchery (est. 1895) was reopened by community members after thirty years of lying idle.  The mission of Sea Resources was to provide educational opportunities for area youth and attempt to restore salmon populations on the Chinook River watershed.  Fall chinook salmon, chum salmon, coho salmon, and steelhead trout, eggs were imported from a variety of sources, incubated, reared in the hatchery, and released into the Chinook River and other nearby tributaries.  This approach to recovery did not meet the restoration objectives and in 1996 Sea Resources commissioned the development of a watershed restoration plan that emphasized restoration of impaired watershed processes that create and maintain habitat critical for all freshwater and estuarine life stages of salmon (Dewberry 1997).  This ecosystem approach to recovery de-emphasized the strong role the hatchery played in the past.  Currently, only coho salmon and chinook salmon are reared in the hatchery and overall production has been reduced by nearly 90 percent.  The Sea Resources hatchery now provides a unique opportunity to test the theory that artificial production can be used to recover severely depressed or extinct salmon populations.

Lower Columbia Chum Salmon Reintroduction

In 1998, WDFW initiated a chum salmon recovery effort in the Grays River, Washington.  The program consisted of the random capture of adult chum salmon returning to the Grays River and its tributaries.  The salmon are artificially spawned, incubated, and reared in the Grays River Hatchery, then subsequently released back into their home stream.  All artificially reared salmon receive a thermal mark to allow monitoring of fry-to-adult rates and spawning ground distribution.  In 1999, the recovery effort was expanded to include the reintroduction of Lower Columbia chum salmon into the Chinook River.  WDFW determined that Lower Columbia chum salmon would be a more appropriate stock for this drainage than the existing Willapa Bay stock.  As a consequence, chum salmon returning to the Chinook River after 1997 were no longer taken as brood stock for the hatchery, and no adults were allowed to continue upstream above the hatchery weir to spawn naturally in the river.  This removal activity concluded this year (2001).

In the winter of 1999/2000, WDFW began delivery of Grays River fry to Sea Resources’ hatchery facilities.  The fry are reared in 16’x 4’ x 4’ aboveground fiberglass rearing vessels to the smolt stage and released at the mouth of the Chinook River.  Table 2 provides a summary of fish delivered and released for 2000 and 2001. 

TABLE 2.—Delivery, rearing, survival, and release figures for Grays River chum salmon in Sea Resources’ hatchery facility.

	Date delivered
	Number delivered
	Percent survival to release
	Percent mortality
	Mean fish/gram
	Number released
	Date Released

	2/4/2000
	12,034
	99.48
	0.52
	1.64 - 3/15/00
	11,971
	3/17/2000

	2/15/2000
	21,279
	99.59
	0.41
	1.17 - 3/15/00
	21,192
	3/17/2000

	2/23/2000
	19,784
	99.6
	0.3
	1.79 - 4/5/00
	19,705
	4/10/2000

	2/29/2000
	10,082
	98.84
	1.12
	1.37 - 4/5/00
	9,965
	4/10/2000

	For 2000
	63,389
	99.68
	0.32
	
	62,833
	

	
	
	
	
	
	
	

	2/2/2001
	17,574
	99.48
	0.52
	1.56 - 3/15/01
	17,483
	3/15/2001

	2/8/2001
	17,569
	99.26
	0.74
	1.35 - 3/15/01
	17,439
	3/15/2001

	2/16/2001
	17,455
	99.54
	0.46
	1.62 - 3/22/01
	17,376
	3/23/2001

	2/23/2001
	22,483
	98.8
	1.2
	1.52 - 3/29/01
	22,214
	3/30/2001

	For 2001
	75,081
	99.27
	0.73
	
	74,512
	


100,000 chum salmon fry are scheduled for delivery for 2002.  This phase of the reintroduction project will continue for nine more years – a total of three generations.  All fry delivered to Sea Resources are thermally marked in the Grays River hatchery.

In the fall/winter of 2002 we are anticipating a small number of three-year-old chum salmon to return to the Chinook River (the majority return as 4-year-olds).   WDFW has planned to take a portion of returning adults into the hatchery for short-term supplementation of natural production.  This will allow time to assess and address spawning and rearing habitat issues and insure that the salmon have the best chance of establishing a stable naturally reproducing population.  In order for Sea Resources to better contribute to this effort, our artificial production facilities will need two essential improvements.  First, we will require the design and installation of a sand filtration system to remove excessive suspended sediments from water delivered to the incubating eggs.  Secondly, we are proposing to design and install a thermal marking system that will allow us to uniquely mark incubating embryos and therefore complete necessary related monitoring tasks.  These tasks include fry-to-adult survival rates and the hatchery reared salmon contribution to natural spawning.  The methods we will employ in all marking and monitoring activities are based on WDFW efforts in other Lower Columbia River tributaries, including Grays River and Duncan Creek (BPA 23040).  In order to maintain continuity with these projects, we will closely coordinate all related activities with WDFW personnel.

The artificial production component of this reintroduction effort is meant to be a temporary activity that will cease once a viable stable population is established in the Chinook River.  Restoration actions to improve spawning and rearing habitat are ongoing in the watershed and habitat surveys will be completed to assess the general condition of salmon habitat in the watershed.  Habitat degradation is considered the primary cause for the stock’s endangered status.  Any artificial reintroduction and supplementation efforts such as this will require the concurrent restoration of adequate spawning and rearing habitat.  Chum salmon are one species dependent upon estuary rearing habitats; therefore, restoration of the estuary is a key component of the recovery effort.

c. Rationale and significance to Regional Programs
Fish and Wildlife Program

Vision for the Columbia River Basin

The underlying vision of the Northwest Power Planning Council (Council) is to restore and maintain an ecosystem that supports an abundant, productive, and diverse community of fish and wildlife by mitigating for the effects of the hydrosystem.  The program emphasizes the restoration and protection of natural ecological functions, habitats, and biological diversity in the Columbia River Basin.  This is the focus of Sea Resources’ restoration activities.  We believe that artificial production has the potential to complement our emphasis on habitat restoration.  Since there are uncertainties related to using artificial production in the context of a recovery effort we will implement rigorous monitoring protocols per WDFW instructions that will allow us to treat this effort in an experimental fashion.

Artificial Production Strategies 

The Council outlines the appropriate conditions for using artificial production as actions designed to “complement habitat improvements” and “replace lost salmon” populations.  This project will support a very modest supplementation effort to expand the spatial distribution of a salmon species at risk of extinction into a watershed within its former range.  Significant habitat improvements are in the planning stages and include a large estuary restoration project in the lower Chinook River described below.  Chum salmon exhibit a life history pattern that includes significant estuary rearing (Levy et al. 1979; Sibert et al.; 1977 Sims 1975).  Optimal estuary habitat conditions are critical to support a stable, naturally reproducing population of chum salmon.

The Council also believes that “the decision of whether to employ supplementation for this purpose [restoration] is one that should be made locally, as part of the subbasin plan.  The object…is to restore and maintain healthy fish populations, with sufficient genetic and life history diversity to ensure that eventually, after appropriate habitat improvements, they will become self-sustaining.  Sea Resources is a community-based watershed restoration and education organization.  We make every attempt to be consistent with the most current scientific thinking available regarding our efforts by maintaining awareness of similar ongoing projects, and consulting with our Science Advisory Committee.

2000 FCRPS Biological Opinion

9.6.2.1 Actions Related to Tributary Habitat

Action 157:  This action stresses the need to improve Lower Columbia River chum salmon habitat.  The artificial production component of this reintroduction effort complements habitat restoration activities such as the restoration of the Chinook River estuary.  This and other projects will improve passage for returning adult chum salmon as well as improve rearing conditions for juvenile chum salmon.  The restored habitat will be accessible to juveniles originating from both the Chinook River and other upriver sources.

d. Relationships to other projects 
Lower Columbia Chum Salmon Reintroduction Program, WDFW

Described above, Sea Resources is cooperating with WDFW to recovery chum salmon populations in Grays River, Duncan Creek (BPA #23040), and the Chinook River.

Chinook River Estuary Restoration Project

Prior to development, the Chinook River estuary was characterized by a 1,500-acre expanse of tidal marshes, complex networks of dendritic tidal channels, and peripheral tidal swamps (Figure 1).  The estuary probably provided productive habitat for a variety of fish and wildlife - including salmon.  The construction of dikes in the late 1800s and the subsequent placement of a causeway and tidegate at the river’s mouth in the 1920s effectively eliminated the tidal energy that shaped and maintained these habitats.  The elaborate complexes of sinuous tidal channels were filled and replaced by straight-lined drainage ditches, and the land area was claimed for agricultural uses.  The net result was a reduction in the ecological benefit this habitat may have provided for salmon and other endemic organisms.

The restoration project will attempt to restore tidal influence to as much as 1,000 acres of the Chinook River estuary – over 65 percent of its historical area – and restore the estuary’s ecological benefit to the watershed and greater Columbia River estuary.  This project is a critical component of Sea Resources’ salmon recovery effort in the Chinook River watershed.  Restoring estuary function is identified as a priority project in the Chinook River watershed restoration plan (Dewberry 1997).  The plan outlines a whole-basin approach to salmon recovery and emphasizes restoration of impaired natural watershed processes that shape and maintain aquatic and terrestrial habitats necessary for the survival of all freshwater and estuarine life stages of salmon.  

e. Project history (for ongoing projects) 

Not applicable

f. Proposal objectives, tasks and methods
Objective 1.  Install incubation water supply filtration system.

Task 1.a.  Coordinate material acquisitions and delivery from appropriate suppliers.

Working with WDFW and NMFS we have identified a proven designer and supplier of necessary materials.

Task 1.b.  Excavate as necessary to accommodate new water filtration system.

Excavation will be very minor and will be accomplished by a local contractor.

Task 1.c.  Complete installation of water filtration system.

Installation instructions will be provided by the supplier and will be completed by Sea Resources staff and volunteers.

Objective 2.  Install thermal marking system.

Task 2.a.  Upgrade electrical system as required to receive new chillers and associated equipment.

We will solicit bids from local licensed and bonded electricians to complete required electrical upgrades.

Task 2.b.  Purchase chiller boxes, chillers, and necessary fixtures.

Suppliers of necessary equipment and accessories will be provided by WDFW.

Task 2.c.  Construct and install thermal marking system.
Sea Resources staff and volunteers will complete installation of thermal marking system.

Objective 3.  Obtain necessary materials and equipment for artificial propagation of chum salmon.

Task 3.a.  Purchase equipment and supplies to spawn brood stock.

We have consulted with WDFW regarding necessary equipment to follow protocols established for the Grays River chum recovery program.

Task 3.b.  Purchase equipment and supplies to gather biological information per WDFW requirements.

We have consulted with WDFW regarding necessary equipment to follow protocols established for the Grays River chum recovery program.

g. Facilities and equipment
Project funds will be used to purchase equipment, supplies, and materials necessary to spawn, incubate, and mark chum salmon.

Spawning Supplies/Equipment

Items to complete spawning tasks include (3) 128-quart. Igloo coolers, (75) 2-gallon plastic pails, (1) measuring board, (1) 2.1 kilogram electronic balance, (1) 200 gram electronic balance, (1) 15 kilogram electronic balance, (50) plastic colanders, syringes, 1-liter beakers, weighing boats, and other miscellaneous supplies.  The total cost of these items is approximately $3,935.

Water Filtration System

Purchase and installation of an intermediate sized sand filter system – two filters will be arranged in parallel fashion and then the flow combined to flow through a third filter.  The installed cost of this system is estimated at about $6,000.  This system will supply about 50 gallons per minute – enough to serve 10 complete stacks of heath trays.

All other necessary tools, equipment, and facilities will be provided by Sea Resources.
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Robert Warren, Principle Investigator (.05 FTE)
Education

M.S. Environmental Science – Aquatic Ecology, University of Idaho, 1999

B. Arch. University of Idaho, 1993

Current Employment

Executive Director, Sea Resources, Chinook, WA, May 2000 – Present

Current Responsibilities

Administration and oversight of restoration and education programs; implementation of the Chinook River watershed restoration plan; restoration project design, management and coordination; organizational financial management; grant proposal writing; personnel supervision; public speaking and presentations; project proposal development; and participation in delivery of educational program.

Previous Related Employment

· Natural Resource Specialist, Columbia River Estuary Study Taskforce, Astoria, Oregon.  September 1998 – May 2000

· Field Technician, Department of Fish and Wildlife, University of Idaho, Moscow, ID, Summer 1997.

· Project: Lower Snake River Primary Productivity Assessment Project.

· Fisheries Biological Aid, US Forest Service, Potlatch District, Potlatch ID, Summers 1991 & 92

· Fisheries Biological Aid, Idaho Department of Fish and Game, Idaho Falls, ID, Summers 1986-89

Skills

Project proposal development; report writing; project management; field data collection; database management; fish handling and identification; screw trap operation; seining; hook and line sampling; water quality monitoring; GIS analysis; GPS equipment operation; boat operation and maintenance; PIT tagging; dye marking; freeze branding; and fin clipping.
Professional Affiliations and Volunteer Positions

· American Fisheries Society - Oregon Chapter 

· Columbia Riverkeeper – Board of Directors

· North Coast Watershed Council Association – Board of Directors

· Salmon for All – Science Team Member
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B.S. in Fisheries Science – Oregon State University, 1997
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Fish Biologist, Sea Resources, Chinook, WA, September 1997 – Present
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Manages and supervises field monitoring activities; manages Sea Resources artificial production program; employee supervision; restoration and monitoring project design and implementation; and delivery of educational programs.
Skills

Field data collection; database management; fish handling and identification; screw trap maintenance and operation; operation and management of adult weirs and traps; seining; hook and line sampling; PIT tagging; dye marking; freeze branding; fin clipping; an all aspects of artificial production program operation and management.
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8

