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a. Abstract 
Sawtooth Fish Hatchery (SFH) is part of the Lower Snake River Compensation Plan (LSRCP) and has been in operation since 1985.  The hatchery and a satellite facility were built by the U.S. Army Corps. of Engineers (USACE). Bonneville Power Administration (BPA) funds are administered by the U.S. Fish & Wildlife Service (USFWS) with funds to Idaho Department of Fish and Game (IDFG) to operate SFH. 


Location
SFH is located five miles south of Stanley, Idaho and is located on the upper Salmon River.  The facility's 71 acres border the Salmon River to the west, Highway 75 to the east, and U.S. Forest Service ground to the south and north.  The SFH weir is approximately 400 miles from Lower Granite Dam and 950 miles from the mouth of the Columbia River.  Chinook salmon, Oncorhynchus tshawytscha, are released directly into the river at the hatchery and upstream of the hatchery in the headwaters of the Salmon River.  The SFH steelhead are released at the hatchery, and other locations in the upper Salmon River drainage upstream from the Middle Fork of the Salmon River.

The SFH has operated a satellite facility on the East Fork of the Salmon River since 1984.  The facility is situated eighteen miles upstream on the East Fork Salmon River.  The mouth of the East Fork Salmon River is located 42 miles downriver from SFH.  The property was purchased from the Bureau of Land (BLM) and is surrounded by private land.  An access road easement was purchased from a private landowner who has property surrounding the location.  The east side of the property borders the East Fork of the Salmon River.  Historically, all East Fork spring chinook and steelhead have been returned to the East Fork River.  More recently, the spring chinook program has been terminated and progeny of East Fork returning hatchery steelhead are being translocated to Clayton Pond, a steelhead acclimation pond and adult trapping facility downstream from the East Fork Salmon River. 

As part of the Lower Snake River Compensation Plan, Sawtooth Fish Hatchery’s mitigation goals are expressed in adult returns of 19,000 adult salmon upstream of Lower Granite Dam.  Steelhead goals are defined in association with the LSRCP hatcheries, which rear steelhead smolts that are released at SFH and other locations.

Species Reared

SFH is involved in trapping, spawning, and rearing natural and hatchery produced spring chinook salmon to the smolt stage for release.  Additional natural and hatchery produced spring chinook are released upstream for natural production.  Natural and hatchery produced A-run steelhead trout are also trapped and hatchery steelhead are spawned.  Natural and some hatchery steelhead are released upstream for natural spawning.  Hatchery steelhead eggs are incubated to eye-up then transferred to other hatcheries for rearing to the smolt stage.  Eyed steelhead eggs are also provided to the Shoshone-Bannock Tribes to support their streamside incubation efforts.

The East Fork facility has handled spring chinook salmon in the past, but the LRSCP program has been discontinued due to low adult returns and an experimental captive adult program has been initiated that is not funded by LSRCP.  The East Fork also is utilized for trapping natural A-run and hatchery B-run steelhead trout.  The green eggs from steelhead spawned at the East Fork station are transferred to SFH for incubation and are transferred as eyed eggs to other hatcheries for rearing.

b. Technical and/or scientific background
The foundation of the LSRCP, which includes Sawtooth Hatchery, is a joint 1972 Fish and Wildlife Service/National Marine Fisheries Service Coordination Act Report that described the short and long-term impacts of the four lower Snake River federal dams and recommended mitigation and compensation for both fish and wildlife.  The LSRCP was authorized by Congress as part of the Water Resources Development Act of 1976.  Cumulative loss was estimated to total 48 percent of the pre-dam Snake River chinook salmon and steelhead runs with no compensation identified for coho or sockeye.  The plan called for the creation of hatcheries to produce sufficient juveniles to compensate for the 48% loss with two additional goals of replacing the adult returns in-kind and in-place.  Along with chinook salmon and steelhead mitigation goals, the LSRCP also called for resident trout production to compensate for the loss of angler days when the dams inundated about 140 miles of spawning habitat.  State and federal planners anticipated that the chinook salmon and steelhead adult returns would primarily provide harvest for sport and tribal fisheries as well as sufficient broodstock for the hatcheries, and some spawners to enhance natural spawning escapement.  Relatively unique was the emphasis on monitoring and evaluation for each LSRCP hatchery program, which is reported annually.  Workshops in 1990 and 1998 have summarized technical details for hatchery culture and evaluation programs.

Although there had been limited releases of non-endemic spring chinook (but of Snake Basin origin) into the upper Salmon River, the adults spawned at both Sawtooth and the East Fork satellite facility have been classified as endemic based on genetic and life-history features.  Since the outset of hatchery production, IDFG has maintained a natural spawning objective upstream from the hatchery. Natural production objectives for the rearing area upstream from the hatchery have been refined by introduction of genetic protocols and mark identification of hatchery fish.  SFH rears listed and unlisted spring chinook.  Although it has not been attained, a key IDFG objective for the SFH program is to restore chinook salmon fisheries to the upper Salmon River.  The LSRCP adult goal has never been achieved.  The hatchery program has played a role in maintaining the upper Salmon River stock of chinook salmon.

Steelhead are from a mixed original stock of endemic and non-endemic steelhead, which were of Snake Basin origin.  IDFDG originally attempted a mixture of hatchery and natural steelhead in both hatchery broodstock and natural production areas upstream of the weir.  The key IDFG objective of providing selective steelhead fisheries in the upper Salmon River has been met on a consistent basis.  Declining numbers of natural steelhead led to termination of their use in the hatchery mitigation broodstock during the 1990s.  Except for some specific hatchery adult outplants into treatment tributaries to measure production for supplementation experimentation, only a few hatchery steelhead are released upstream unless necessary to equalize sex ratios and all natural steelhead are released upstream of the weir. 

c. Rationale and significance to Regional Programs
· Plays a significant role in preservation and enhancement of upper Salmon River chinook salmon for supplementation experimentation, stock preservation, and fishery management purposes such as U.S. v Oregon.  This program could potentially restore chinook fisheries (selective) to the upper Salmon River if life cycle survival improves.

· Plays a significant role in steelhead selective fishery mitigation.

· Provides rearing facility and culture expertise for other programs such as the captive chinook and sockeye programs.

d. Relationships to other projects 
Because natural chinook have declined, the role of SFH has expanded beyond its original mission to focus on fishery mitigation.  The hatchery chinook program is currently integrated into the Idaho Supplementation Studies experimental design, NATURES rearing experimentation, and facility plays a key role in the captive chinook and sockeye programs.  At the same time, management is conducted to preserve selective fishery options for the future, a key component of the Congressional mitigation promise to Idaho for the four lower Snake River dams.

e. Project history (for ongoing projects) 

See:  

A review of the Lower Snake River Compensation Plan Hatchery Program, 1990, USFWS, LSRCP, Boise, Idaho.

Lower Snake River Compensation Plan Status Review Symposium, 1998, Compiled by USFWS, LSRCP, Boise, Idaho.  

f. Proposal objectives, tasks and methods
Idaho Department of Fish and Game (Department) objectives are:

1. Trap and spawn adult spring chinook salmon to produce up to 2.4 million smolts for release into the upper Salmon River drainage.

2.
  Trap and spawn summer steelhead to produce eyed eggs for other LSRCP steelhead rearing programs.

3.
Produce quality fish for fishery mitigation and supplementation programs.

4. Implement research programs at the hatchery to improve salmon and steelhead returns to the hatchery. 

5. Cooperate with other conservation programs for upper Salmon River fisheries.    

Sawtooth Fish hatchery traps, holds and spawns spring chinook and summer steelhead at the adult weir and trap located just north of the main hatchery complex. Runs of adult spring chinook salmon begin entering the trap in mid-May through August. Eggs are incubated, and hatched in the hatchery building, then fry moved to indoor rearing vats and kept on disease free well water for as long as possible to prevent disease problems.  When densities demand, fish are moved to outside raceways for final rearing.  Smolts are released each spring when water conditions and the moon phase are optimal.

Steelhead runs enter the trap from March through May and up to 2 million steelhead eggs are incubated and eyed in disease free well water.  Eyed steelhead eggs are then shipped to other LSRCP steelhead rearing facilities and are also provided to the Shoshone-Bannock Tribes for their streamside incubation project.  Spring acclimation facilities are utilized to acclimate returning steelhead smolts from Hagerman National Fish Hatchery and Magic Valley Fish Hatchery.  Approximately 750,000 Hagerman steelhead are acclimated annually in the Sawtooth Fish Hatchery outdoor raceways while up to 200,000 Magic Valley Fish Hatchery B run smolts are acclimated annually in the Clayton Acclimation Pond.  The pond is used for monitoring and evaluation studies conducted by research personnel, and attempting to establish a hatchery B-run steelhead run back to a weir in the upper Salmon River drainage for fishery opportunity.

All hatchery fish are marked including fin clips, and a variety of other identifying tags such as coded wire (CWT) and passive integrated transducer (PIT) tags.  Spring chinook are tagged on site at Sawtooth Fish Hatchery, while steelhead are marked at the appropriate steelhead rearing facility in the Magic Valley region.

g. Facilities and equipment

The hatchery's main building is 134 ft x 166 ft and consists of an office, meeting room, lab, visitor/interpretive center, wood shop, welding/fabrication shop, intake collection box/chemical room, shop office, incubation and early rearing room, one inside storage room and two outside covered storage areas, generator room, furnace room and a feed freezer/chemical equipment room.  The hatchery has four pump houses (each is 14 ft x 11 ft).  One is for domestic water and three are production wells.  An intake building (15 ft x 37 ft) is located one-half mile upstream from the hatchery and Salmon River water is collected for outside production rearing. The adult fish holding and spawning facility is located 300 yards north of the hatchery building.  It includes an enclosed spawning shed (35 ft x 52 ft) and three adult holding ponds.  Adjacent to the adult facility is the temporary employee dormitory (38 ft x 72 ft), which has three bedrooms with bath; attached public restroom; storage and laundry room; living and dining areas and an open kitchen.  There are five resident houses at SFH, all about 1,360 square ft each with attached single car garages and separate woodsheds.

The East Fork has a roof structure over a 28-ft travel trailer that is used as a residence while the trap is in operation.  The other building is a combination shop, storage and spawning shed (22-ft x 44-ft).

Support equipment include fish transportation vehicles, various personnel vehicles, snow removal equipment, tractors, and feed delivery equipment.


Production Capabilities
Production capacities at the East Fork trap consist of two 68-ft x 10-ft x 4.5-ft adult holding ponds (3,060 cubic ft) and a 10-ft x 17-ft fish trap.  No fish are reared at this facility.  All green eggs are shipped to SFH.

Production capacities for SFH include 100 stacks of Flex-a-lite Consolidated Inc. (FAL) incubators containing 800 trays with the potential to incubate five million chinook eggs or seven million steelhead eggs.  Inside rearing consists of sixteen semi-square tanks with an individual volume of 17 cubic feet (cf) and a capacity of 15,000 swim up fry each, 14 inside rearing tanks with an individual volume of 50 cf and a capacity for 30,000 fry each, and 12 inside rearing vats with an individual volume of 391 cf and a capacity for 100,000 fry each.  Outside rearing consists of 12 fry raceways each with 750 cf of rearing space and 28 production raceways each with 2,700 cf of rearing space.  Each production raceway has a capacity to raise 100,000 chinook to smolt stage for a total capacity of 2.8 million fish. These production raceways are serial reuse that flows from an upper raceway to a lower one.

The adult facility has three concrete adult fish holding ponds with 4,500 cf of holding area. Each pond can hold approximately 1,300 adults.  


Water
Source
SFH receives fish culture water from the Salmon River and two production wells.  Rearing water from the river enters an intake structure located one-half mile upstream from the hatchery building, and flows through a 54-inch pipe to a control box located in the hatchery building for final screening.  This water is then distributed to the indoor vats, outside raceways or adult fish facility.  Incubation and early-rearing water is provided by two production wells.  Excess well water is spilled into the control box for use in the outside raceways.  A third well provides tempering water introduced at the river intake to reduce winter icing problems.  Disease free water is essential to prevent disease transmission from the river water source, such as Whirling Disease (WD), which is found in the upper Salmon River drainage.  The incidence of WD has been greatly reduced in the chinook progeny by utilizing well water for early rearing but currently well water is too limited to rear at full capacity.  In years of higher production, juveniles are moved to raw river water and are exposed to WD, but incidence has been relatively low.  

The East Fork trapping site receives water from the East Fork of the Salmon River via gravity-flow piping throughout the holding ponds.  A well provides domestic water, and pathogen free water, for spawning and egg water hardening.  No fish are reared at the East Fork trap.

Quantity and Temperature

The SFH wells provide 3.1 cfs of pumped water and temperatures range from 39o F (4o C) in the winter to 52o F (11o C) in the summer.  The Salmon River provides up to 55 cfs of gravity-flow water and ranges in temperature from 320 F (00 C) in the winter to 680 F (200 C) in the summer. 


Water Quality
The most recent water quality analysis from the SFH collection box at the river was completed in September 1996.  Results include: hardness at 80 mg/L; total alkalinity as CaCO3 at 79; bicarbonate alkalinity as CaCO3 at 79; sp.conductance at 167 (umhos/cm); total ammonia as N at 0.027 (mg/L); total NO2 + NO3 as N at 0.006; total Kjeldahl N as N at 0.20 (mg/L); total phosphorus as P at <0.05 (mg/L); and pH at 8.04.  The most noticeable variances from the 1993 tests were; hardness, which was 68 mg/L in 1993 to 80 mg/L in 1996 and Kjeldahl N as N, which was <0.05 mg/L in 1993 to 0.20 mg/L in 1996.  
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Tom Rogers

Fish Hatcheries Supervisor

P.O. Box 25

Boise, Idaho 83707

Five permanent personnel are stationed at SFH: Brent Snider, a Hatchery Manager II; Curt Schilling, an Assistant Hatchery Manager; Jim Nixon, a Utility Craftsman; and Mel Hughes and Jeff Seggerman, two Fish Culturists.

The temporary employee staffing includes; 8 months of Fishery Technician time, 42 months of Biological Aide time, and 27 months of Laborer time.
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