SECTION 1. GENERAL PROGRAM DESCRIPTION
1.1)  Name of Program
Yakima Coho Reintroduction Feasibility Project. (Note- this project is a task with in the Yakima Klickitat Fisheries Project, Monitoring and Evaluation Contract (contract #00000650-00001, 8101, Project 65-63-25)

1.2)  Population (or stock) and species 

Coho Salmon (Oncorhynchus kisutch), currently extirpated in mid-Columbia basins.  

1.3)  Responsible organization and individual:
Joe Blodgett (Prosser Hatchery Manager), Yakama Nation

Address:  P.O. Box 151, Fort Road, Toppenish, WA  98948

Telephone:  509-865-6262

Fax:  509-865-6293

Email:  jblodgett@yakama.com  

Jim Dunningan  (Research Fisheries Biologist), Yakama Nation

Address:  771 Pence Road, Yakima, WA  98902

Telephone:  509-996-4975

Fax:  509-966-7406

Email:  dunningan@yakama.com  
Other organizations involved, and extent of involvement in the program:

· Bonneville Power Administration (BPA) (also is primary funding agency)

· National Marine Fisheries Service (NMFS) (also has decision responsibilities for listed species)

· Northwest Power Planning Council (NWPPC) (also makes Fish and Wildlife Program decisions under the Northwest Power Act)

· U.S. Fish and Wildlife Service (USFWS) (also has decision responsibilities for listed species)

· Bureau Of Reclamation (Yakima Office) (involved with Prosser Hatchery facility) 

· Washington Department of Fish and Wildlife (WDFW) (Co-Managers)

Mitchell Act funds are used to pay for the smolt acclimation phase of the program within the Yakima Basin.  The program is authorized under the Columbia River Fisheries Development Program, Columbia River Fish Management Plan, and US vs Oregon.  The parties to this program plan and court case are therefore involved in short and long-term production planning. 

1.4) Location(s) of hatchery and associated facilities:  

Prosser Hatchery is located on the left bank of the Yakima River at RM 46.8 – T 9N, R    24E, Sec 36, ¼ Sec SE.   

Acclimations Sites – 

Naches River: 

· Stiles Ponds- T 14N, R 18E, Sec 31, ¼ Sec SW; RM 6.2

· Lost Creek Ponds- T 17N, R 14E, Sec 35, ¼ Sec NE; RM 38.6  

Yakima River:  

· Easton D.O.T. Ponds – T 20N, R 13E, Sec 13, ¼ Sec NW; RM 201.5

· Hatchery Slough – T 20N, R 15E, Sec 33, ¼ Sec NW; RM 183.5

Broodstock Capture: 

Willard National Fish Hatchery ( out-of- basin stock), and Prosser Dam, right bank steep-pass ladder (Yakima stock). 
Broodstock Holding to Maturity:

Prosser Hatchery, (Yakima broodstock), and Willard National Fish Hatchery (out-of-basin broodstock). 

Fish Spawning, Incubation, Rearing: 

Spawning:  Prosser Hatchery (Yakima broodstock), and Willard National Fish Hatchery (out-of-basin broodstock). 

Incubation: Prosser Hatchery, (Yakima stock), and Willard National Fish Hatchery (out-of-basin stock). 

Initial Rearing:  Prosser Hatchery, (Yakima stock), and Willard National Fish Hatchery (out-of-basin stock). 

Final Rearing and Acclimation: Yakima Basin and out-of-basin stocks -  Naches River: Stiles Ponds and Lost Creek Ponds; Yakima River: Easton D.O.T. Ponds and Hatchery Slough.

1.5)
Type of program  

Initially this was a production program designed to provide upriver production for the Tribal fisheries.  Beginning in 1997 a transition occurred, adopting the program into the YKFP, changing the scope of the program towards supplementation with goal to establish self-sustaining populations in the basin.  Harvest goals, however, have remained the same.
1.6)  Purpose (Goal) of program: 
The Yakima Coho Reintroduction Program’s short-term goal (Phase 1) is to determine the feasibility of re-establishing a naturally spawning coho population and a significant fall fishery for coho within the Yakima River Basin, while keeping adverse ecological impacts within acceptable limits.  

The long-term goal (phase two) is to design and implement a hatchery production program based on outcomes from the Phase one feasibility study.  The YKFP Policy Group will determine the course of actions to be pursued for the Phase Two program.  For example, will it consist of supplementation of naturalized populations, harvest augmentation, or some other kind of production program.  This decision will be consistent with YKFP goals and the U.S. vs. Oregon decision and the Columbia River Fisheries Management Plan (CRFMP).  

1.7) Specific performance objective(s) of program: 
These are the program objectives as stated in the draft Yakima Coho Planning Status Report (2001) for the YKFP.

 Experimental 

· Determine the feasibility of re-establishing a sustainable, naturally spawning coho population in the Yakima Basin with sufficient productivity to sustain a meaningful in-basin fishery in most years.

Natural Production 

· Optimize production of naturalized populations of coho with respect to abundance and distribution.

Ecological Interactions 

· Minimize adverse impacts of coho reintroduction on Non-taxa Target of Concern (NTTOC).
· Limit losses of wild and hatchery coho smolts to native and exotic predators to levels that do not significantly limit coho production potential.

Genetic 

· Establish a Yakima River coho stock with heritable life history traits adapted to the Yakima River Basin.

Harvest 

· Expand harvest opportunities for treaty Tribal and sport fisheries inside and outside of the Yakima River Basin while meeting objectives for genetics, experimentation, natural production and ecological interactions.

1.8)  List of Performance Indicators designated by "benefits" and "risks"
Benefits to coho

· Accumulation of life history information: egg-to-smolt, smolt-to-smolt and smolt-to-adult survival rates; temporal and spatial spawning distribution; growth rates; size at smolting; gross juvenile summer spatial distribution.

· Differential survival differences between smolt releases made in the Naches vs upper Yakima subbasins; an in-basin vs out-of-basin stock; and an early vs a late smolt release date.

· Monitoring the long-term trend of smolt outmigrants past CJMF and adult up migrants past Prosser, Cowiche and Roza dams.

· Genetic monitoring of reverse domestication, as the program utilizes naturalized Yakima broodstock in a higher proportion through time.  How does life stage survival rates change?  What phenotypic changes occur through time to the Yakima population has natural production increases and as the percent of Yakima NOR adults are used for broodstock
Risks to other species
· Predation on other species (NTTOC) by program fish as indicated by stomach content analyses. 

· Other potential ecological interactions as indicated by residualism, distribution, and habitat surveys.

1.9)  Expected size of program 

Production goals are based upon experimental requirements for Phase One feasibility study of the program.

2000 – 2005 

For the period 2000-2005, the Project will require approximately 1,000,000
 smolts annually to accomplish the YKFP’s experimental objectives. Assuming a 50% female sex ratio for returning Yakima and Naches River coho, and a mean fecundity of 2900 eggs/female, 15% pre-spawning mortality and 85% egg to smolt survival, the Project must collect approximately 750 adults in order to meet its smolt production objectives.
 From 2000-2003, the fish would be used to test for acclimation site, temporal, and stock survival differences between fish released in the upper Yakima River subbasin and those released in the Naches River subbasin. In addition, the released fish would be used to complete ecological interaction studies.  From 2004-2005, released fish would be used to develop localized broodstock. 

From 2000 – 2005, the Project expects to release up to 1 million coho smolts
. It is expected that the majority of these fish would be produced by broodstock captured by the project (e.g. the 300,000 expected to be produced in 1999). Fish not produced by the project would be obtained from various lower Columbia River facilities. Fish obtained from other facilities will be programmed for release in the Yakima and Naches River subbasins. All fish released will be used to meet program research and production goals. 

1.10)  Date program started or is expected to start. 
The program began in 1983 with the first release of 324,000 Little White Salmon hatchery smolts.  In 1997 the program was adopted into the YKFP.

1.11)  Expected duration of program: 
Phase One, is scheduled to for completion in 2005, after which time the long-term the permanent hatchery program will be implemented based on YKFP policy decisions. 

1.12)  Watersheds targeted by program: 

The Yakima Basin (Naches and upper Yakima subbasins).

SECTION 2.  RELATIONSHIP OF PROGRAM TO OTHER MANAGEMENT OBJECTIVES 
2.1)  List all existing cooperative agreements, memoranda of understanding, memoranda of agreement, or other management plans or court orders under which program operates.  Indicate whether this HGMP is consistent with these plans and commitments, and explain any discrepancies.
Information in this section includes status of species and potential impacts in the Yakima Basin.

Since the 1990s, various entities in the Pacific Northwest have renewed the region’s focus on reintroduction of coho to the mid-Columbia.  

The four Columbia River Treaty Tribes (Nez Perce, Umatilla, Warm Springs, and Yakama) identified coho reintroduction in the mid-Columbia as a priority in the Wy-Kan-Ush-Mi-Wa-Kish-Wit document, commonly referred to as the Tribal Restoration Plan (TRP) (CRITFC 1995).  It is a comprehensive plan put forward by the Tribes to restore the Columbia River fisheries.  This project is the initial phase necessary to determine the feasibility of implementing that long-term vision in the mid-Columbia region.

In 1996, the Northwest Power Planning Council (NPPC) recommended the tribal mid-Columbia reintroduction project for funding by BPA, which has responsibilities under the Northwest Electric Power Planning and Conservation Act of 1980 to protect, mitigate, and enhance fish and wildlife that have been affected by the construction and operation of the Federal Columbia River Power System.  It was identified as one of fifteen high-priority projects for the Columbia River basin, and was incorporated into the NPPC’s Fish and Wildlife Program (program measures 7.1H, 7.4A, 7.4F, and 7.4O).  The project will be subject to a Step-Two Review by the Council once the feasibility phase is completed and the time is ripe to consider full implementation of the long-term vision.
The release of coho from lower Columbia hatcheries into mid-Columbia tributaries is also recognized in the Columbia River Fish Management Plan, a court-mandated plan under the jurisdiction of U.S. v. Oregon, involving Federal, state and tribal fish managers in the Columbia basin (CTWSR et al. 1988).  While this project is not mandated under that court order, fish produced under that plan supply the project.

The draft Yakima Coho, Project Status Review (YKFP, 2001) prepared by the YKFP, Monitoring Implementation Planning Team (MIPT) provides direction for objectives and strategies for Phase One of the program.

The U.S. District Court ruled on March 22, 1974 that the Yakama Nation and Washington Department of Fish and Wildlife co-manage fish resources in Washington state.  This decision is commonly referred to as the Boldt Decision.  

A Memorandum of Understanding, dated 12/27/93, stipulates that the Wenatchee National Forest (WNF) and the YN will cooperatively manage fish resources on the Wenatchee National Forest.  

The YN has a Memorandum of Understanding with the BOR, which stipulates responsibilities between the two parties pertaining to the Prosser Hatchery facility.

The YN has a subcontract with the USFWS to monitor fish health at the main hatchery facility and satellite acclimation facilities. 

Mitchell Act funds are used for in-basin acclimation of out-of-basin fish transported to the Yakima Basin.

2.2)  Status of natural populations in target area. 
2.2.1)  Geographic and temporal spawning distribution.  
Table 2 lists sensitive species in the two target subbasins for this plan and their current status.

Table 1.  Special Status Species in the Wenatchee and Methow Basins 
Common Name
Endangered Species Act*
Washington Species Criteria**

Spring chinook salmon

Vulnerable/Species of Importance

fall chinook salmon

Vulnerable/Species of Importance

Coho salmon

Vulnerable/Species of Importance

Steelhead trout
Endangered
Species of Importance

Rainbow trout

Species of Importance

Bull trout
Threatened
Vulnerable/Species of Importance

*Definitions under the Endangered Species Act include:

Endangered Species:  Any species in danger of extinction throughout all or a significant portion of its range.

Threatened Species:  Any species which is likely to become an endangered species within the foreseeable future throughout all or a significant portion of its range.

**WDFW species criteria (WDFW 1996) include:

Vulnerable:  Species or groups of animals susceptible to significant population declines within a specific area by virtue of their inclination to aggregate, e.g., in fish spawning and rearing areas. 

Species of Importance:  Native and non-native fish species of recreational, commercial, or Tribal ceremonial and subsistence importance that are vulnerable to habitat loss or degradation.

The 2000 radio telemetry study provides the best current description of the spatial spawning distribution (Pers Comm.  Dunningan, 2001).  Spawner returns in 2000 were based 100% from smolt releases from Naches and upper Yakima acclimation ponds.

The percent of fish spawning moving in an upstream direction from Prosser Dam was as follows:

RM 47-65:



  1.0%

Sulfur Drain:



  7.8%

RM 80-86:



14.7%

RM 88-103:



26.4%

RM 104-107:



  6.8%

Ahtanum Cr.:



  3.9%

Wide Hollow Cr.:


  2.9%

RM 107-116:



  9.8%

Lower Naches (<Cowiche Dam):
  1.0%

Naches R. (>Cowiche Dam):

  1.0%

RM 116-128:



  2.0%

>RM128 (Roza Dam):

  5.9%

(note- 15.7% account for morts., fallbacks, or never located)

Spawning was also reported in lower Spring/Snipe and Coral creeks.  The heavily weighted spawning distributed in the mid-Yakima mainstem (well below the acclimation sites) is currently hypothesized to be the consequence of false attraction.  Excess upper Yakima water routed through Roza Canal is poured back into the mainstem at several drop structures, such as at the Terrace Heights power canal, Roza Wasteway, Sulfur Drain, Spring/Snipes Creek and Corral Creek.  

2.2.2) Annual spawning abundance for as many years as available.

The estimated coho run size past Prosser Dam for years 1984-2000
 is presented in Table 1.  The 5-year average (1996-00) is 3,374 fish.

Table 1.  Annual adult coho run size over Prosser Dam, 1984-2000. 
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2.2.3) Progeny-to-parent ratios, survival data by life-stage, or other measures of productivity for as many brood years as available.

Hatchery coho outplants from 1985-2000 (Table 2) have been extremely variable in the timing, place, and method of release, making comparisons between groups difficult.  Release dates for pre-smolts have ranged from early March to late May.  Release methods have varied between and within years, with coho releases occurring directly into the Yakima River, Yakima River tributaries, and from acclimation facilities.  The experimental design instituted under the YKFP feasibility study (Phase One) was initiated in 1999, and will continue through 2005. 

Table 2.  Smolt-to-smolt and smolt-adult survival rates for hatchery coho (Cascade) in the Yakima Basin, 1985-2000.

Year
Smolt Survival To Chandler (%)
Smolt To Adult Survival (%)

1985
45.1
.088

1986
57.0
.100

1987
39.4
.004

1988
73.3
.035

1989
32.1
.043

1990
31.3
.053

1991
23.4
.036

1992
17.6
.034

1993
15.5
.100

1994
52.3
.088

1995
58.9
.142

1996
64.5
.118

1997
70.0 (based on Mc Nary)
.451

1998
33.8
.256

1999
11.7
N/A

2000
19.8
N/A

2.2.4)  Annual proportions of hatchery and natural fish on natural spawning grounds for as many years as possible.
Currently, no information exists as to what the NORs to HORs ratio is on the spawning grounds or as counted past Prosser Dam.  Beginning with the 2001 returns, and through 2004, 100% of the returning hatchery adults will be marked.  Estimates of natural production vs hatchery will be made at this time for both smolts and adults.  It’s anticipated that differential scale patterns will allow for calculating this ratio in the out years based upon the broodstock collection. 

2.2.5)  Status of natural population relative to critical and viable population thresholds.  


This analysis has not been conducted.

2.3)  Relationship to harvest objectives  
The stated YKFP harvest objective is to, “Expand harvest opportunities for treaty Indian and sport fisheries inside and outside of the Yakima River Basin while meeting objectives for genetics, experimentation, natural production and ecological interactions.”  

The Yakama Nation has set an in basin coho subsistence fishery since mid 1990’s, however, harvest has been virtually zero.  This is largely due to the commercial Zone 6 fishery, which overlaps in time to a large extent with the Yakima fishery season. 

In 1998 WDFW instituted an in-basin sport harvest in the Yakima basin.  There is an unofficial harvest maximum of 10% of the adult escapement to the river mouth.  The two agencies cooperate in setting the geographic boundaries and fishing season.  The WDFW is also providing bio-sample data from fish caught in the fishery to the YKFP monitoring and evaluation program. 

2.3.1)  Description of existing fisheries

Upper Columbia River coho are subject to the following fisheries: ocean commercial troll fisheries, ocean recreational fisheries, Buoy 10 recreational fisheries, lower Columbia River commercial fisheries, lower Columbia River recreational fisheries, Zone 6 (Bonneville to McNary) Treaty Indian commercial fisheries, and above Bonneville Dam recreational fisheries.  

Ocean fishing seasons and regulations are adopted annually by the Pacific Fisheries Management Council (PFMC).  Ocean fisheries for coho are managed on a quota or total allowable catch basis pursuant to objectives in the PFMC’s fishery management plan.  Because of weak stock constraints, non-Indian commercial troll fisheries targeting coho (especially in areas where Columbia River coho are present) have been very limited since 1994.  However, recreational coho fisheries have continued.  In 1998, the PFMC adopted the first selective fisheries for coho in recreational fisheries off the mouth of the Columbia River.  The states of Washington and Oregon also adopted selective fishery regulations for the popular Buoy 10 fishery in the Columbia River estuary.  Washington and Oregon began mass marking (removing adipose fins from) hatchery coho in 1995.  Selective fishery regulations required all retained coho to have a healed adipose fin clip.  These fisheries generally begin in early August and run through late August to late September.

Mainstem Columbia River sport fisheries typically begin August 1, but generally target chinook and steelhead with minimal harvest of coho.  Mainstem commercial fisheries in the lower Columbia River generally occur from mid-September through October.  Treaty commercial fisheries in Zone 6 generally occur from late August through early October.  Some coho (mostly late stock) are harvested in the later part of this fishery.  

Fisheries may also occur in tributary areas.  The Yakama Nation regularly conducts fisheries in the Yakima and Klickitat rivers in the late fall (October to December) targeting fall chinook and coho.  The state of Washington also reinitiated a late fall fishery in the Yakima River in 1998 which is expected to continue.  The Yakama Nation and/or state of Washington may choose to adopt similar late fall fishing seasons in upper Columbia areas once coho populations are reestablished to levels which would support a fishery; however, adult returns are not expected in sufficient numbers in the next 5-6 years to support a coho fishery in the target basins. 

2.3.2)  Expected harvest rates

Upper Columbia River coho adult returns are a sub-component of the Columbia upriver early stock coho return.  Average harvest rates in non-Indian ocean and Columbia River fisheries for marked and unmarked Columbia upriver coho can be estimated using data provided in 1999 by the joint staffs of the Oregon and Washington departments of fish and wildlife (ODFW and WDFW).  Data include release locations, marking levels, and 1998 selective fishery surveys.  Total harvest rates for upriver early coho average about 20% in ocean fisheries and 15% in mainstem Columbia River fisheries for a total harvest rate of about 35% on upriver early-stock coho.  Harvest rates on marked (hatchery-released coho) are estimated to average about 30% in ocean fisheries and 20% in river fisheries for a total harvest rate on marked upriver early-stock coho of 50%.  Harvest rates on unmarked (naturally released coho) are estimated to average about 12% in ocean fisheries and 11% in river fisheries for a total harvest rate on unmarked upriver early-stock coho of 23%.  Currently non-Indian fisheries are managed to assure that at least 50% of the total upriver coho return (combined early and late stocks) escapes above Bonneville Dam.

Harvest rates of 10% or more on upriver coho stocks in combined Treaty Indian Zone 6 and tributary area fisheries could also occur.  Harvest rates for all ocean and Columbia River fisheries (Treaty Indian and non-Indian fisheries) would adjust annually to be consistent with escapement goals for upriver coho once these goals are established and agreed upon by all the parties.

2.4)  Relationship to habitat protection and recovery strategies. 
The following discussion on the historic decline of coho stocks in the Yakima Basin is an excerpt taken from the draft Yakima Coho, Project Status Report (1999).

The decline of coho salmon in the Yakima Basin occurred in two major phases.  The first phase, covering the years 1850 through roughly 1900, saw Yakima runs (of coho and all other anadromous salmonids) decline approximately 90% from historical values (Davidson 1953; Tuck 1995; Lichatowich 1996).  In the second phase, covering the years 1900 through 1980, a remnant coho population slowly dwindled to extinction.  The major cause of decline in the catastrophic first phase was clearly diversion of water for irrigation (Tuck 1995; Lichatowich 1996). 

In his thesis on the impacts of irrigation development on anadromous fish in the Yakima Basin, Tuck (1995) documents the fact that significant irrigation withdrawals began in the 1870’s and accelerated dramatically after the railroad reached Yakima in 1884.  By the mid-1890’s, most smaller tributaries were “completely appropriated” (viz., were dried up by late spring) by a host of irrigation diversions.  Tuck also documents the “complete appropriation” of the mainstem Yakima itself by 1905.  Tuck (1995) and Lichatowich (1996) point out that peak diversion rates in excess of 90% occurred throughout the period of smolt outmigration. The single most destructive aspect of early irrigation development was the diversion of literally millions of smolts and fry into irrigation ditches and ultimately into fields and orchards.  Except for one small diversion on the Naches River, which was screened in 1928, none of the hundreds of diversions in the Yakima Basin were screened until the Public Works Administration program of 1934 – 1940 (Tuck, 1995).  Therefore, the probability that a smolt would survive from the upper Yakima to the Columbia was extremely small, and the bulk of the phase 1 decline can be attributed primarily to smolt entrainment in irrigation diversions.  Factors such as mainstem harvest, Columbia hydroelectric projects and widespread alteration of the floodplain and river channel would later become important factors contributing to the decline of Yakima coho.

Irrigation dams and diversions continued to play a dominant role in the second phase of coho decline until 1940, when most of the major screening facilities were completed.  Although diversions continued to impact coho after 1940, primarily through predation at bypass outfalls and entrainment attributable to poor design and/or mechanical failure (Fast et al. 1991; WDF 1967), other factors became relatively more important.  These factors include: 

· Construction of major storage reservoirs which blocked fish access to hundreds of miles of habitat and allowed flows in most of the basin to be regulated for irrigation. 

· Structural changes to the river channel, floodplain and riparian corridor associated with agricultural and residential development that eliminated structurally complex rearing habitat for juveniles. 

· Maximum water temperatures in the lower hundred miles of the Yakima mainstem that reached or exceeded lethal levels. 

· Adult and juvenile mortalities associated with the Columbia River hydropower system. 

· Decreases in the abundance of prey organisms for juvenile salmonids attributable to the regulated hydrograph. 

· Intensive mixed-stock coho harvests beginning in the 1960’s. 

The causes of the loss of rearing habitat and increased water temperatures are very much interrelated.  They include: 

· Elimination of riparian vegetation.

· The filling in of side channels and wetlands.

· Extensive channelization of the mainstem Yakima and Naches in formerly anatomosing reaches and the confinement of many other reaches to a single channel by dikes and roads.

· The elimination of regular spring floods, which charged wetlands and shallow aquifers with the cool water that provided summer base flows.

· The general reduction of groundwater input to base flows attributable to anthropogenic disruptions of shallow aquifers.

The reduced frequency of spring floods attributable to the construction of storage reservoirs and the radical narrowing of the floodplain attributable to extensive channelization and diking also reduced the productivity of coho populations.  An important hydrologic function of floodplains is to reduce the amplitude of flood events by spreading the water laterally and into shallow aquifers.   When this is impossible, as it is in much of the Yakima Basin, floods become destructive, displacing juveniles downstream and scouring redds.  In addition, a confined river is unable to sweep organic materials and invertebrates from the floodplain, and is thus unable to increase the food supply for juvenile salmonids and their prey. 

Between 1941 and 1958, the remnant upper Yakima coho population was severely impacted by operations at Roza Dam. Until a new facility was installed in 1989
, the ladder at Roza Dam was dewatered whenever the pool was lowered at the end of the irrigation season.  From 1941 through 1958, the pool was lowered, on average, from October 19 through March 17 (data from the BOR Yakima Project Office’s online HYDROMET system).  Therefore, based on historical coho passage times at Roza, the fish ladder was inaccessible to roughly 70% of the run. A power plant was added to Roza Canal in 1959, providing an economic incentive to keep water flowing through the canal (and the ladder) during as much of the year as possible.  After installation of the power plant, the canal and ladder remained flowing continuously except during periods of severe icing.  From 1959 through 1980, access was denied to only about 30% of the run.  

Native Yakima coho probably went extinct around 1980.  Pre-terminal returns of Yakima coho (McNary Dam coho counts minus the sum of Priest Rapids and Ice Harbor counts) declined sharply about 1980, and no coho adults were observed at Prosser Dam in 1984
. The decade of the 1970s saw a number of extreme drought years (1973, 1977, and 1979), which, in concert with lower Columbia River fishing pressure and long-standing habitat problems, apparently pushed Yakima coho over the brink. The Mitchell Act provided funding for hatcheries that supported a mixed-stock coho fishery.  Harvest rates geared to hatchery fish sometimes exceeded 90% on returning coho during the 1960s and 1970s (TAC 1997), resulting in over harvest of wild coho stocks in the middle Columbia and Snake Rivers (NMFS 1991).

2.5)  Ecological interactions Describe salmonid and non-salmonid fishes or other species that could:

(1) negatively impact program  

Pikeminnows, smallmouth bass, and avian predation have a yet non-quantified impact on coho hatchery smolts.  Mergansers have been identified as a problem at certain acclimation sites.  Gulls, especially during low flow periods are a known predator at the fish bypass outfall sites (i.e. Chandler) for all salmonid smolts.  These impacts by both piscivorous fishes and birds are being investigated through two YKFP funded predation studies- one directed toward fish and the other towards birds.

(2) be negatively impacted by program 

No significant impacts to other salmonid species have been demonstrated.  A two-year coho smolt predation study was initiated in 1998 to investigate the potential predation of hatchery coho smolts on newly emergent spring chinook fry in the upper Yakima (Dunningan 1999).  Impacts of these hatchery coho smolt releases were concluded as having no significant impact on the wild spring chinook population. 

(3) positively impact program  

There is no definitive information concerning this issue, however, this question is being addressed through the YKFP indirect predation study.

(4) be positively impacted by program 

Though not rigorously investigated, the addition of carcasses to tributaries and side channels, especially in the upriver reaches, is a benefit for nutrient enrichment to the stream itself, as well as, to terrestrial animals, which feed on the carcasses.

SECTION 3.  WATER SOURCE 
The Yakima River (Chandler Canal) and two wells supply the water needed to operate the Prosser Hatchery.  The Yakima River and Naches River acclimation sites are supplied by their respective river sources.

SECTION 4.  FACILITIES

Provide descriptions of the physical plants listed in this section, and three additional sets of information.

The Prosser Hatchery consists of the following:  Office, workshop, spawning shed, three adult/juvenile ponds, an incubation room, seven raceways (start tanks), 16 raceways, four circular tanks, steelhead kelt, collection raceways, chiller, backup electrical generator, freezer.

One, for programs that directly take listed fish for use as brood stock, provide detailed information on catastrophe management, including  safeguards against equipment failure, water loss, flooding, disease transmission, or other events that could lead to a high mortality of listed fish.

Not applicable.

Two, describe any instance where construction or operation of the physical plant results in destruction or adverse modification of critical habitat designated for the listed species.

Not applicable.

Three, describe any inconsistencies with standards and guidelines provided in any ESU-wide hatchery plan approved by the co-managers and NMFS.
Specific fish culturing protocols used at the Prosser hatchery and associated acclimation sites are discussed in Sections 4-9.

4.1)  Brood stock collection
Coho broodstock are collected at the Prosser Dam steep-pass ladder and trucked ½ mile to the holding ponds at Prosser Hatchery.

4.2)  Spawning
Coho broodstock are held and spawned at the Prosser Hatchery.  One plastic lined pond (150 ft by 150 ft) is used to hold the broodstock.  All adults are held in the pond until ready to be spawned.  Fish are spawned in the spawning shed.  The unfertilized gametes are taken to the incubation room where eggs are fertilized.

4.3)  Incubation
Prosser Hatchery has four deep troughs used for initial incubation (to eyed-stage) and 15 (16 trays/stack) vertical stacks (Heath trays) used for final incubation to hatch-out.

4.4)  Rearing 
Fry are ponded at 1,100 fpp from the vertical stacks into the three upper, outside raceways. When the parr reach 500 fpp they are transferred to the four lower, outside raceways.  

4.5) Acclimation/release

In 2000 (the current experimental design scheme through 2002) there were four acclimation sites chosen for the coho acclimation.  There are two sites on the upper Yakima – Easton D.O.T. Ponds and Hatchery Slough.  There are two sites on the Naches- Lost Creek Ponds and Stiles Ponds.   Each site had an early- released May 7, and a late- released May 28, release group.  All fish were delivered to their respective acclimation site March 22-30.  The initial number of fish at each site was as follows:

Lost Creek Ponds: early group- 122,214 coho; late group 113,791 coho.  

Easton D.O.T. Ponds:  early group - 123,386 coho; late group - 124,028 coho.  

Hatchery Slough:  early group – 124,028 coho; late group – 124,028 coho. 

Stiles Pond:  early group – 123,991 coho; late group 119,339 coho.  

There were approximately 20,000 PIT tagged coho per release group (8 mark groups).  The coho were brought into the acclimation sites at 22 fish/lb.  The early release groups were about 17 fish/lb at release, and the late release groups about 14 fish/lb.   

4.6)  Other

None.

SECTION 5.  ORIGIN AND IDENTITY OF BROOD STOCK 
5.1)  Source
Because coho salmon have been extirpated in the Yakima basin, the research into the feasibility of reintroducing the species relies on development of a coho brood stock from lower Columbia River populations.  No wild stock from the mid-Columbia exists to use, and wild stocks from other areas such as British Columbia currently are unavailable.  The domesticated Lower Columbia River stock (which originated from the Toutle River stock, with recent infusions of Sandy River stock) has been used since 1985.  These fish have come as smolts from the Willard, Cascade, and/or Eagle Creek hatcheries.   The numbers from each hatchery are negotiated annually, but the fish are from essentially the same stock regardless of which of the three lower river hatcheries they come from.  

The project will rely less on the lower river stock (Willard) as the Yakima basin adult returns increase.  In 1997 the Yakima program began collecting naturalized spawners at Prosser Dam. The long-term goal is to meet all smolt production goals using in basin (Yakima NORs) broodstock.  Eventually broodstock collection will occur at Cowiche and Roza dams as the numbers of natural spawners increase into these two subbasins. 

5.2)  Supporting information
5.2.1)  History
The Lower Columbia River stock has been essentially a hatchery stock since the 1960s and is considered domesticated.  The original source of the Lower River stock was the Toutle River stock.  The LCR stock also has had recent infusions of Sandy River stock. (Note- a more in-depth discussion is provided in the Hatchery and Genetics Management Plan for the Mid-Columbia Coho Reintroduction Program (1999).
5.2.2)  Annual size  
1997:  17 females, 15 males;  

1998:  28 females, 20 males;  

1999:  146 females, 140 males. 

2000:  175 females, 168 males.

In the next few years to meet the 500,000 smolts required for experiments approximately 750 adults will be collected with a 1:1 sex ration.  

To meet the long-term goal of 1 M Yakima NOR smolts (the current smolt production cap for the basin) approximately 1,500 NOR broodstock will need to be collected based on a 1:1 sex ratio.

5.2.3)  Past and proposed level of natural fish in brood stock. 
Prior to 1997 all smolts released into the basin were progeny of out-of-basin lower Columbia River coho stock (early run) from Cascade, Lewis River or Willard.  Beginning in 1997 Yakima NOR broodstock were incorporated into the overall broodstock collection.  The eventual goal is to use 100% Yakima NORs to meet the one million smolt release goal.

5.2.4)  Genetic or ecological differences 
The question of reverse domestication is going to be investigated as part of the genetics monitoring and evaluation program.  At this time no definitive differences between NORs and HORs or their progeny has been observed.  Part of the hatchery treatments is to investigate differences in survival between in-basin and out-of-basin stocks.

5.2.5) Reasons for choosing

The primary reason for choosing Lower River brood stock to begin with is that it is the closest stock available geographically and it is the only early stock in the Columbia River basin.

5.3)  Unknowns
None.

SECTION 6.  BROOD STOCK COLLECTION 
6.1)  Prioritized goals
· Minimize impacts to ESA species in terms of stress and induced mortality as a result of handling, impeding passage, increased fallback, or displaced spawning 

· Collect brood stock randomly throughout the run

· Minimize impacts to returning coho in terms of stress and induced mortality as a result of handling, impeding passage, increased fallback, or displaced spawning 

· Collect sufficient adult brood stock to maintain an effective population for each cultured broodyear.  
6.2)  Supporting information

6.2.1)  Proposed number of each sex.
The collection goal is 50% female and 50% males.

6.2.2)  Life-history stage to be collected (e.g., eggs, adults, etc.)
In-basin adults (collected at Prosser), including jacks, while the WNFH fish are transferred in as presmolts.

6.2.3)  Collection or sampling design
In-basin broodstock are collected at Prosser Dam (RM 47), at the right ladder.  Broodstock collection occurs between mid-September through mid-November, and fish are collected in proportion to the population run time past Prosser Dam.  Based on the pre-season run forecast and the number of experimental and broodstock fish required, the total number of fish to be collected is proportioned in weekly increments throughout the run.  This results in a pre-season, weekly collection target number (low in the tails of the run, and higher in the peak).  At the beginning of a new week the steep-pass ladder is operated, and all fish are taken (no selection) until the week’s target collection number is met.

6.2.4)  Identity
Presently, no segregation occurs in the collection.  

6.2.5)  Holding
Adults are captured at steep pass at Prosser Dam.  Trucked ½ mile to Prosser Hatchery and held in large holding ponds.  They are treated with formalin and checked weekly for ripeness.  When ripe they are spawned at Prosser Hatchery.

6.2.6)  Disposition of carcasses
Spawned out carcasses are put back into the river at Prosser in the vicinity of the Prosser Hatchery.

.

6.3)  Unknowns
None.

SECTION 7.  MATING 
7.1)  Selection method
The broodstock collection protocol was described in Section 6.2.3.  Spawning occurs on a weekly basis utilizing whatever females and males are ripe for that particular week.

7.2)  Males
Eggs are fertilized with more than one male whenever possible, however, to the extent possible, males are only used once (one-to-one spawning).  Jacks are incorporated into the mating scheme.

7.3)  Fertilization
Three males in a cup and three females in a bucket are fertilized.  Males and females are selected randomly.

7.4)  Cryopreserved gametes
Not being done.

7.5)  Unknowns
None.

SECTION 8.  REARING AND INCUBATION 
INCUBATION:
8.1)  Number of eggs taken and survival objective to ponding

The egg take has ranged from 50K to 350K since broodstock collection was initiated in 1997.  The egg take goal is 1M smolts.  The rearing protocol allows for an egg-to-smolt survival rate of 65%. The unwritten egg-to-ponding survival goal is 90% (currently at 70% due unidentified mortality cause(s).  

8.2)  Loading density
Loading density is approximately 5,000 eggs per tray (Heath).  Egg size is not currently recorded. 

8.3)  Influent and effluent gas concentration
Dissolved Oxygen is measured weekly and typically ranges from 8-12 ppm.  No monitoring of the effluent water occurs.

8.4) Ponding
Fry are volitionally ponded at nearly 100% button up.  This occurs at approximately 1,400 TUs.  Fry are approximately 35mm in fork length at ponding.   Any remaining fry are ponded the end of March.

8.5)  Fish Health monitoring
In 2000 we had soft shell in the coho eggs.  No formal fish health screenings occur during incubation.  However, adult broodstock are screened for routine bacteria and viruses at the time of spawning by USFWS.  

REARING:  
8.6) Number of fish ponded and survival objective to release 
The experimental needs objective is 500,000 smolts, which equates to an initial ponding requirement of 525,000 fish assuming a 5% loss from initial ponding to smolt release.

8.7)  Density and loading.
The goal is 0.50 lb fish per cubic foot of rearing space.

8.8)  Influent and effluent gas concentrations 
Dissolved oxygen is measured daily and typically ranges between 8-12 ppm.

8.9)  Length, weight, and condition factor.

No length information is recorded.  Weight is recorded regularly in terms of fpp throughout the rearing period. 

8.10)  Growth rate, energy reserves 
This activity is monitored by the USFWS through their routine fish health checks.

8.11)  Food type and amount fed, and estimates of feed conversion efficiency.

Moore Clark dry pellets appropriate to size of fish being fed is used.  Fish are fed according to body size, water temperature, and desired release size (ranging from 1½-5% of body weight).

8.12)  Health and disease monitoring.

Juveniles are screened monthly for routine bacteria, viruses and parasites by USFWS. 

8.13)  Smolt development indices, if applicable 

Has never been conducted.

8.14)  Use of "natural" rearing methods.
Not applicable. 

8.15)  Unknowns
None.

SECTION 9.  RELEASE 
9.1) Life history stage, size, and age at release.  
Acclimated smolts are released 12-14 ffp from all four acclimation sites as age-1+ fish.

9.2) Life history stage, size and age of natural fish of same species in release area at time of release.

No empirical information exists specifically addressing this question.  However, preliminary radio-telemetry data suggests little natural production is currently occurring within the stream reaches in the vicinity of the acclimation sites.

9.3)  Dates of release and release protocols.
Rearing and release strategies are designed to limit the amount of ecological interactions occurring between hatchery and naturally produced fish.  Fish are reared to sufficient size such that smoltification occurs within nearly the entire population, which will reduce retention in the streams after release.  Rearing on parent river water or acclimation for several weeks to parent river water is done to ensure homing to the stream reaches geographically adjacent to the acclimation sites.  Following the experimental design, there is an early release on May 7th and a late release on May 28th .  Releases are volitional from all four sites. 

9.4) Location(s) or release.

Yakima and out-of-basin fish are all released volitionally from acclimation sites: 

Naches River – Stiles Ponds (RM 6.2; T14N, R18E, Sec. 31, ¼ Sec. NW), and Lost Creek Ponds (RM 39; T 17N, R 14E, Sec. 35, ¼ Sec.NE) 

Yakima River – Easton D.O.T. Ponds (RM 201; T 17N, R 14E, Sec. 35, ¼ Sec.NE), and Hatchery Slough (T 20N, R 15E, Sec. 33, ¼ Sec. NW).

9.5) Acclimation procedures.

Pre-smolts are acclimated approximately six or nine weeks depending on the release treatment (early or late).  Fish are fed daily throughout the acclimation period and initial during the post release period until most of the fish have left.  Typical fish culture activities include net maintenance, pond cleaning (if applicable), mortality assessments, and growth and fish health measurements.  

9.6)  Number of fish released
Tables 3 and 4 summarize smolt releases in the Yakima basin from 1985-2000.

It should be noted that both direct and acclimated smolt releases have occurred over the years, and the release locations have varied considerably over the years.  However, both release locations and release method (acclimated since 1997) have been generally fixed since 1998, under the Phase One feasibility study.

 Table 3.  Summary of smolt releases in the Yakima Basin, 1985-2000.

Year of Release
Number of Smolts Released

1985
260,690

1986
84,879

1987
492,415

1988
828,269

1989
700,186

1990
505,263

1991
483,256

1992
631,358

1993
534,246

1994
772,551

1995
699,474

1996
1,218,221

1997
1,400,000

1999
1,030,000

2000
1,030,000

Table 4.  Summary of acclimated smolt releases in the Yakima Basin, 1994-2000.


1994
1995
1996
1997
1998
1999
2000

Wapato
30,000
45,000






Roza W.W.3
57,500
196,000
562,700
674,500
700,000



Granger
538,100
459,100
655,600





Greenway


86,800

200,000



Lost Cr.



370,000
300,000
320,000
236,005

Golf Course Sp.




200,000



Stiles





182,000
243,330

C.E.Slough





210,000
248,056

Jack Cr.





226,000


Easton





48,000
247,414

Totals
625,600
700,100
1,304,300
1,044,500
1,400,000
986,000
954,805

9.7)  Marks used to identify hatchery adults.

Beginning with the 2001 adult return (2000 smolt release) 100% of all the hatchery coho are adipose clipped and CWT’ed (snout).  This marking scheme will occur at least through the 2002 smolt release.  Prior to 2001 a varying proportion of smolts were adipose clipped and CWT’ed.

9.8)  Unknowns
None.

SECTION 10.  MONITORING AND EVALUATION OF PERFORMANCE INDICATORS 
10.1)  Marking
The experimental design (treatments:  location, release date and stock) requires that 100%  (for release years 200-02 only) of each 125K treatment group be adipose clipped and CWT’ed.  Of the 125K fish in each treatment 20,000 are PIT tagged.

10.2)  Genetic data
The genetic profile of the lower Columbia coho stock is known, which at this time is comparable to that of the Yakima fish given the short history of using Yakima NORs as part of the broodstock.  There is interest in developing a genetics M & E plan to investigate reverse domestication.

10.3)  Survival and fecundity
10.3.2)  Survival
a)  Collection to spawning:  95%.

b)  Green eggs to hatched:  85%.

c)  Hatched to release: 95%.

d) Release to adult, to include contribution to (based on the 2000 return of ~5,600 adults and the experimental need of 500K Yakima smolts):

(i)    harvest: Tribal- 0%, Sport- approx. 6% (2000)

(ii)   hatchery brood stock:  13%

(iii)  natural spawning:  81%

10.4)  Monitoring of performance indicators in Section 1.8 
· Estimate annual life stage survival rates 
· Egg-to-smolt:  derived from adult counts, known fecundity rate and estimated smolt count past CJMF.

· Smolt-to-smolt (natural and hatchery):  derived from PIT data analysis at CJMF and the lower Columbia mainstem dams.

·  Smolt-to-adult (natural and hatchery):  derived from, 1) PIT tag data and 2) estimated smolt divided into the Prosser adult counts.

· Temporal and spatial spawning distribution:  Radio telemetry study and selected foot surveys.  

· Hatchery Experimental Design (location, release time, and stock):  PIT tag and CWT data analysis from the eight treatment groups.

· Smolt Production:  Monitored annually at CJMF.

· Adult Returns:  Monitored annually at Prosser, Cowiche and Roza dams. 
· Genetic monitoring of reverse domestication:  Develop and implement a genetics monitoring plan. 
· Predation on other species (NTTOC):  Monitored through the YKFP indirect and direct predation studies. 

· Other potential ecological interactions:  Monitored through snorkel surveys in the upper Yakima and Naches rivers.

10.5)  Unknowns or uncertainties identified in Sections 5 through 9

None at this time.

10.6)  Other relevant monitoring projects

NA.

SECTION 11.  RESEARCH 
11.1)  Objective or purpose

All research is directed towards meeting Phase One feasibility needs.  The focus is on evaluating the survival parameters of the hatchery releases.  The study is designed to address survival differences between the Naches and upper Yakima subbasins, date of smolt release (early vs late) and stock effect (in basin vs out-of-basin).  There are other YKFP projects that indirectly provide information to address reintroduction feasibility questions (i.e. indirect and direct predation studies, EDT modeling).

11.2)  Cooperating and funding agencies
The YN and WDFW conduct studies associated with the coho program.  Bonneville Power Administration is the funding agency.

11.3)  Principle investigator or project supervisor and staff

Joe Blodgett, YN Hatchery Manager (for Yakima and Marion Drain), and 

Jim Dunningan, YN Fisheries Biologist, principle M&E investigator.

11.4)  Status of stock, particularly the group affected by project

Coho returns in the past three years have ranged from 4,000 to nearly 6,000 fish, up considerably from previous years.  This program is directed towards re-establishing a healthy, self-sustaining population, which can support a meaningful level of in-basin harvest.

11.5)  Techniques:  include capture methods, drugs, samples collected, tags applied

A large portion of the M&E relies upon analysis of marks (PIT and CWT) to answer key feasibility questions.  Monitoring for PIT tags is done at CJMF and at the lower Columbia River projects.  Marks are also recovered in the broodstock collection, spawner surveys and the fisheries.  Fish are enumerated as smolts at the CJMF and as adults at Prosser, Cowiche and Roza dams using video.  Adults used in the telemetry study are drugged for insertion of the tag and bio-sampling.  

11.6)  Dates or time period in which research activity occurs

Smolt releases are made in the spring (May) and tagging activities associated with these releases occurs in the preceding fall or winter.  Predation studies occur in the spring during the outmigration period.  Residualism surveys occur in the summer period.  The radio-telemetry study occurs in the fall with tagging at Prosser, and continues into early winter with the tracking phase.

11.7)  Care and maintenance of live fish or eggs, holding duration, transport methods

Not applicable.

11.8)  Level of take:  number or range of fish handled, injured, or killed by sex, age, or size.

Coho are not being killed for research purposes, however, in 1998 and 1999 hatchery fish were collected for the direct predation study in the upper Yakima River.  Steelhead adults intercepted at Prosser steep-pass ladder for the coho adult radio-telemetry study are passed directly back to the river (water-to-water transfer).

11.9)  Potential for / estimates of injury or mortality, and methods to reduce either

Is minimal for both coho and other salmonids.  No problems have been experienced to date with any field activities.

11.10)  Alternative methods to achieve project objectives

None.  This is the approved level of M&E agreed upon by the TWG to address all issues associated with coho reintroduction in the Yakima Basin.

11.11)  List species similar or related to the threatened species; provide number and causes of mortality related to this research project

Not applicable.

SECTION 12.  ATTACHMENTS AND CITATIONS

































� Employing adaptive management, Project managers may increase or decrease the number of smolts annually released in the basin. This decision will be based upon management's annual review of pertinent information.  


� The Project will attempt to meet its production goals with progeny from adults captured in the Yakima basin. However, out-of-basin fish may be used should in-basin production fall short of the annual production goal. 


� See footnote 1.


� Is the preliminary run estimate.


� The new ladder passes fish whether the pool is up or down.


� Thirty coho were counted at Prosser in 1983, the first year adults were counted at Prosser Dam in the fall, but these were probably attributable to a release of hatchery fish in 1982.
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steelhead

sp. Chinook

f. chinook

coho

Year

Number of Fish

1140

2539

1331
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2191

4239

273
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2230

8909

735

230

2463

4084

536

83

2838

3913
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18

1162

4354

670

291

845

2255

1504
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834

2879
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3873
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sp. Chinook

Year

Number of Fish

SPRING CHINOOK
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steelhead

fall chinook

coho

Year

Number of Fish

STEELHEAD, FALL CHINOOK & COHO

1140
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0
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2838
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		1994		1994		1994		1994

		1995		1995		1995		1995
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steelhead

sp. Chinook

f. chinook

coho

Year

Number of Fish

2172.4

4736.8

619.8

72.2

2176.8

5099.8

487.6

130.4

1907.6

4703

733.8

182.2

1628.4

3497

781

190

1588.4

3563.2

996.2

211.4

1257.6

3555.2

1164.4

240.8

1136

2944.8

1334.4

294.6

1152

2626.4

1298

381.8

1086.2

2666.4

1382.2

595.6

854.8

2418

1283.8
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840.6
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1300.4

1722.8

943.8

2318.2
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		1984-88		1984-88		1984-88		1984-88

		1985-89		1985-89		1985-89		1985-89

		1986-90		1986-90		1986-90		1986-90

		1987-91		1987-91		1987-91		1987-91

		1988-92		1988-92		1988-92		1988-92

		1989-93		1989-93		1989-93		1989-93

		1990-94		1990-94		1990-94		1990-94

		1991-95		1991-95		1991-95		1991-95

		1992-96		1992-96		1992-96		1992-96

		1993-97		1993-97		1993-97		1993-97

		1994-98		1994-98		1994-98		1994-98

		1995-99		1995-99		1995-99		1995-99

		1058.8		6145.6		1551.2		3374.4
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sp. Chinook

f. chinook

coho

5-Year Moving Average

Number of Fish

2172.4

4736.8

619.8

72.2

2176.8

5099.8

487.6

130.4

1907.6

4703

733.8

182.2

1628.4

3497

781

190

1588.4

3563.2

996.2

211.4

1257.6

3555.2

1164.4

240.8

1136

2944.8

1334.4

294.6

1152

2626.4

1298

381.8

1086.2

2666.4

1382.2

595.6

854.8

2418

1283.8

820

840.6

2024

1300.4

1722.8

943.8

2318.2

1375.6

2399.4



		Steelhead

								Percent of run

		Run Year		Prosser		Roza		above Roza

		1983-84		1140				---

		1984-85		2191				---

		1985-86		2230				---

		1986-87		2463				---

		1987-88		2838				---

		1988-89		1162				---

		1989-90		845				---

		1990-91		834				---

		1991-92		2263		116		5.1%

		1992-93		1184		15		1.3%

		1993-94		554		28		5.1%

		1994-95		925		23		2.5%

		1995-96		505		92		18.2%

		1996-97		1106		na

		1997-98		1113		34		3.1%

		1998-99		1070		21		2.0%

		1999-00		1296		100		7.7%

		Mean						5.6%



Joel Hubble:
missing fish collected in the coho broodstock collection prosser steep pass

Joel Hubble:
preliminary # thru mid-March 2000.

Joel Hubble:
preliminary # thru mid-March 2000.

Joel Hubble:
preliminary #




