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a. Abstract 
Clearwater Fish Hatchery (CFH) is part of the Lower Snake River Compensation Plan (LSRCP) for mitigation of the four federal Lower Snake River dams.  This facility is the largest of the LSRCP hatcheries.  The hatchery has been in operation since 1992.  The U.S. Army Corps of Engineers (USACE) built the hatchery and satellite facilities. Bonneville Power Administration funding is administered by the U.S. Fish & Wildlife Service (USFWS) with funds provided to Idaho Department of Fish and Game (IDFG) to operate CFH.  Spring chinook salmon and B-run steelhead are the primary species reared at CFH.  Since the latter part of the 1990s, coho have been reared at CFH in a cooperative effort with the Nez Perce Tribe, but this is not a LSRCP project.  Also, spring chinook salmon for the Nez Perce Tribal Hatchery program have also been reared at CFH in a cooperative effort to initiate the program prior to completion of the Nez Perce Tribal Hatchery. 

Location

Clearwater Fish Hatchery (CFH) is on the north bank of the North Fork of the Clearwater River, 1.5 miles downstream from Dworshak Dam, 72.5 river miles upstream from Lower Granite Dam, and 504 river miles upstream from the mouth of the Columbia River.  CFH is a central incubation and rearing facility for spring chinook salmon and B-run steelhead.  

There are three satellite facilities affiliated with CFH where juvenile acclimation and adult trapping and spawning is conducted.  Crooked River satellite facility is 20 miles downstream of Red River.  The trap is one-half mile upstream of the mouth of Crooked River, a tributary of the South Fork of the Clearwater River.  The juvenile rearing ponds are ten miles upstream from the Crooked River adult trap.  Crooked River is 172.5 river miles upstream from Lower Granite Dam, and 604 river miles upstream from the mouth of the Columbia River.

The Powell satellite facility is 122 river miles east of CFH at the headwaters of the Lochsa River.  Missoula, Montana is the closest town, which is 45 miles east.  Powell is 192.5 river miles upstream from Lower Granite Dam and 624 river miles upstream from the mouth of the Columbia River.

The Red River satellite facility is 15 miles east of Elk City, Idaho, 186 river miles upstream from Lower Granite Dam, and 618 miles from the mouth of the Columbia River.

OBJECTIVES
Mitigation Goals

The LSRCP goal for CFH and its satellite facilities is to return 12,000 adult salmon and 14,000 adult steelhead upstream of Lower Granite Dam.

b. Technical and/or scientific background
The foundation of the LSRCP, which includes CFH, 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.

There is natural production habitat directly upstream of the Crooked River and Red River weirs.  Since the outset of hatchery production, IDFG has maintained a natural spawning objective upstream from the satellite weirs. 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.  CVH rears unlisted spring chinook and steelhead, although the steelhead are considered part of the Snake River ESU.  A key IDFG objective for the CFH program is to restore steelhead and chinook salmon fisheries to the Clearwater River.  Although LSRCP adult goals have not been achieved, there is a consistent and substantial selective sport fishery for adult steelhead in the Clearwater River, which CFH contributes to.  There have also been chinook sport and treaty fisheries in 1997, 2000, and 2001 in which adults from the CFH program have played a significant role.

c. Rationale and significance to Regional Programs
· Plays a significant role in enhancement of South Fork Clearwater and Lochsa River chinook salmon for supplementation experimentation as well as sport and treaty fisheries in the Clearwater Basin. 

· Plays a role in interim implementation of the Nez Perce Tribal Hatchery program for spring chinook salmon.

· Plays a role in cooperative implementation of Nez Perce Tribe’s Clearwater Basin coho reintroduction.

· Plays a significant role in steelhead selective sport fishery mitigation in the Clearwater Basin.

· Plays a role in U.S. v Oregon negotiated efforts to enhance natural steelhead production in the South Fork of the Clearwater River and Lolo Creek.

d. Relationships to other projects 
Because natural chinook and steelhead have declined, the role of CFH 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.  A portion of the steelhead production has also been reallocated for natural production efforts.  Additional production space has also been allocated away from fishery mitigation to assist with coho reintroduction and the Nez Perce Tribal Hatchery program.  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
The primary objective of IDFG for CFH is to reestablish and maintain chinook salmon and steelhead harvest opportunity into the upper Clearwater River.  In addition, broodstock management, rearing, and juvenile releases support ongoing supplementation evaluations although the original program was not designed to enhance naturally spawning populations.

Chinook Program

CFH traps, holds and spawns spring chinook salmon at three satellite facilities located in the Clearwater River drainage.  IDFG and the Nez Perce Tribe have agreed that broodstock of Rapid River Hatchery origin can be utilized for the CFH program if locally returning adults are insufficient for program broodstock.   Runs of adult spring chinook salmon begin entering trap facilities in Mid-May through August.  Eggs are transferred to the central hatchery, where they are incubated, and hatched.  Fry are moved to indoor rearing vats and fish are moved to outside raceways for final rearing.  Presmolts and smolts are moved to acclimation ponds located at the satellite facilities, where they are released when water conditions and the moon phase are optimal for migration.

Steelhead Program

Dworshak National Fish Hatchery (DNFH) is the primary source for North Fork stock B-run steelhead eggs, which are reared at CFH.  Weirs at the Red River and Crooked River satellite facilities are currently operated for monitoring, not broodstock collection, during the steelhead season. 

Disease History
DNFH has a long history of Infectious Hematopoietic Necrosis Virus (IHNV).  Therefore, Clearwater Fish Hatchery (CFH) only accepts steelhead eggs from IHNV-negative females and follows a strict disinfecting protocol when transporting them onto the station.

Spawning

Broodstock spawning occurs at DNFH for the CFH program, with assistance from CFH personnel.  All disease samples for CFH are collected and shipped by airmail to Eagle Fish Health Lab.  

Steelhead eggs are incubated and reared at the central facility for CFH.  Smolts are trucked to mainstem sites in the Middle Fork and South Fork Clearwater rivers, as well as tributaries of the South Fork, including the Red River and Crooked River acclimation ponds, and Lolo Creek. 

g. Facilities and equipment

The central hatchery office building consists of two parts.  The dormitory section includes four bunkrooms with maximum capacity of 16 people, a living room, dining room, kitchen, shower rooms, and laundry room.  The administration portion consists of office space with a visitor center and entry lobby.

The shop area includes a vehicle maintenance shop, a smaller mechanical repair shop, wood shop, and locker room.

The hatchery building also houses an incubation room and walk-in freezer.  A screen and equipment storage building is located at the west end of the hatchery.

There are seven residences on the hatchery grounds.  Each residence also has a storage building.

Isolation incubation building is used for receiving eggs with unknown disease status and a chemical storage building for storing barrels of Formalin and chlorine.

Two 1.8-mile long pipelines run upstream to the Dworshak Dam.  The pipelines go up the face of the dam to an elevation of 1,357 feet, then through the dam into the reservoir.  The 18-inch pipe (secondary supply) is stationary at an elevation of 1,357 ft with a screened inlet to keep out debris. This pipe supplies cool water to the hatchery.  The 48-inch flexible plastic pipe is suspended from a floating platform with a winch attached to the platform.  A winch raises and lowers the intake of the pipe to the level of desired water temperature.  This pipe supplies warm water (50(F to 58(F) to the hatchery. 
Approximately 200 yards upstream from the hatchery is a distribution structure designed to reduce the 286 psi of the high-pressure supply lines to the gravity flow of seven psi to the hatchery.  The structure consists of a primary and secondary chamber.  Each chamber has two ported sleeve valves used to reduce the pressure.  One valve is in operation while the other is on standby for emergencies.

A 73,600 cu ft cleaning sedimentation pond is used during cleaning to settle out the settleable solids produced by the hatchery.  A 414,000 cu ft final sedimentation pond settles waste from the total flow of hatchery operation and the outflow of the cleaning sediment.

Crooked River
There are two separate sites to this facility.  The first is the adult trap and a support cabin located one-half mile upstream of the mouth of Crooked River.  The weir at this location consists of removable posts and panels supported by an iron bridge across Crooked River.  There are no holding ponds at the site, and all fish are either released directly from the trap or transported to Red River holding ponds.

Ten miles upstream from the adult trap are two raceways for summer rearing and spring acclimation of smolts.  There is a cleaning waste pond and final settling pond to meet EPA water quality standards.  Additional facilities include a garage, shop, walk-in freezer to store fish food, and a support cabin with kitchen, dining room, living room, bathroom, and bedroom.  

Powell
The Powell facility is located at the confluence of Crooked Fork Creek and Colt Killed Creek (White Sands), which form the Lochsa River.  There is one rearing pond for summer rearing and spring acclimation of smolts.  A water supply diversion and intake screen structure are on Walton Creek, and a pump house on Colt Killed Creek.  A weir diverts fish that come up into Walton Creek into the fish ladder and fish trap.  The fish trap is connected to two adult holding ponds and covered spawning area.  A floating weir that spans across the Lochsa River is stored at the facility for use when needed.  Also on site is a support cabin with a kitchen, dining room, living room, bedroom, bathroom, and walk-in freezer to store fish feed.  During the summer of 1994 the USACE constructed a 16-ft x 14-ft formalin storage building.

Red River 
The Red River facility consists of four structures.  A freezer/storage building which houses a walk-in-freezer, a work shop/garage area, a formalin storage building, and a support cabin.


The adult holding facility consists of two raceways with a holding capacity of 350 adult fish.  A removable tripod and panel weir blocks fish passage across Red River and diverts them into the fish ladder. 


There is one rearing pond for summer rearing and spring acclimation of smolts.  This pond has a hypalon plastic liner with eight- to ten-inch diameter cobblestones on the inclined banks.  The bottom of the pond is a bare liner, which aids in pond vacuuming.
Production Capacities by Unit

Clearwater Hatchery

The steelhead raceways consist of 300-ft x 10-ft x 6-ft deep raceways supplied by a center head raceway with an east and west bank of 12 raceways each.  The total rearing space of 24 raceways is 216,000 cubic feet (cu ft).  This area will rear a maximum capacity of 2.4 million steelhead smolts with 0.3 density index (DI) (Piper 1986).  A flow of approximately 1.67 cubic feet per second (cfs) is available for each raceway, but this flow will only allow 1.7 million steelhead to be reared in these raceways without exceeding the flow index (FI) of 1.2 (Piper).  All water for these raceways flows through degassing towers then into the head raceway.  These raceways are supplied with water from both intakes.

Chinook raceways are 200-ft x 10-ft x 3-ft deep.  Eleven raceways have a total rearing space of 66,000 cu ft.  The raceways are supplied with water from both primary and secondary intakes and a mixing chamber, which allows for the control of water temperature to rear chinook.  The designed rearing capacity of these raceways is 1.5 million smolts at a 0.3 DI (Piper).  The estimated flow per raceway is 2.4 cfs per raceway.  Estimated flow per pond is 3.5 cfs.

The adult holding facility consists of two ponds with a combined capacity of 8,000 cu ft and a maximum holding capacity of 800 adult salmon.  There is also a covered spawning area with two live wells for on-site egg taking.  This facility is supplied with water from the tailrace of the juvenile chinook raceways.

The incubation room contains 40 double-stack Heath incubators with a total of 640 trays available for egg incubation.  The upper and lower half of each stack (eight trays each) has a different water supply and drain.  This design aids in segregation of diseased eggs.  The maximum capacity of this facility is five million green eggs.  The incubation room is supplied with both water sources to provide the desired temperature for incubation with a flow of 5 to 8 gpm per one-half stack.

Isolation incubation consists of 12 double-stack Heath Incubators with a total of 192 trays available for egg incubation.  The maximum capacity of this facility is 1.5 million green eggs.  The isolation incubation room is supplied with both water sources to provide the desired temperature for incubation with a flow of 5 to 8 gallons per minute (gpm) per stack.

Early rearing consists of sixty concrete vats.  Each measures 40-ft x 4-ft x 3-ft deep and contains 480 cu ft of rearing space.  This part of the facility can rear 5.9 million fish to 287 fish/lb at a 0.3 DI.  The vats are supplied with water from each intake and have a flow of approximately 120 gpm per vat when all vats are in use.  An incubation jar plumbed directly into them.  The 60 incubator jars have a total capacity of 2.6 million eggs with a flow of 15 gpm per jar.

Crooked River

The Crooked River acclimation facility has two raceways, measuring 145-ft x 20-ft x 4-ft deep, for a total of 23,200 cu ft.  These raceways have a capacity of 700,000 juvenile chinook with a DI of 0.29.  Water flow per raceway is 6 cfs.  Each raceway is outfitted with three automatic Nielson feeders.  The adult trapping facility measures 10-ft x 12-ft x 4-ft deep with a total of 480 cu ft.  Water flow for the adult facility is 10 cfs.  This facility has no provision for adult holding.
Powell

The rearing pond measures 165-ft x 65-ft x 5-ft deep and has 53,625 cu ft of rearing space. The normal loading of 320,000 fish produces the best looking smolts and a DI significantly less than 0.3.  The maximum design capacity is 500,000 fish with a DI of 0.092.  Water flow through this pond is 6.24 cfs.  A catwalk across the length of the pond supports eight automated Nielson feeders.

The two adult ponds, measuring 100-ft x 20-ft x 4-ft 8 in. deep, have a volume of 9,500 cu ft and a holding capacity of 960 adult chinook.  The adult trap measures 12-ft x 6-ft x 4-ft deep and is supplied with 6.24 cfs of water.

Red River

The adult holding facility consists of two ponds, measuring 10-ft x 45-ft x 4-ft deep, with a total of 3,400 cu ft of holding space and a trap area 8-ft x 16-ft x 4-ft deep.  These ponds have a holding capacity of 350 fish.  A removable tripod and panel weir blocks fish passage and diverts them into the fish ladder.  One-half of the weir consists of floating panels and the other half is removable tripods and panels.  Water flow through the ponds is 4.09 cfs.

A 170-ft x 70-ft x 4-ft 6-inch deep rearing pond will rear a maximum of 320,000 chinook smolts.  The maximum design capacity is 500,000 fish with a DI of 0.092.  Maximum water flow through this pond is 6.24 cfs.  This pond has a hypalon plastic liner with eight- to ten-inch diameter cobblestones on the inclined banks.  The bottom of the pond is a bare liner, which aids in pond vacuuming.  A catwalk runs the entire length of the rearing pond and holds eight automatic Nielson feeders.

h. References

Reference (include web address if available online)
Submitted w/form (y/n)

 Clearwater Brood Year Reports, 1986-1999
N

LSRCP Hatchery Evaluation Studies
N

LSRCP Evaluation of Hatchery-Wild Composition of Idaho Salmon and Steelhead Harvest
N
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The Clearwater Fish Hatchery has a crew of 22 people who are all assigned a wide variety of responsibilities.    The hatchery crew consists of: Jerry McGehee - Hatchery Manager; Brad George and Tom Tighe - Assistant Hatchery Managers, CalLee Davenport, , Zack Olson and Chris Shockman -Fish Culturists; Ernie Yost - Utility Craftsman; Renee’ Hedrick - Office Specialist II.  A variety of temporary personnel make up the rest of the crew.

Attachment:

Appendix 1.  Clearwater Past Accomplishments
8

