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a. Abstract 
Dworshak National Fish Hatchery (NFH) is one component of the Lower Snake River Compensation Plan (LSRCP).  It was constructed in 1982 to mitigate for lost spring chinook fisheries in the Clearwater River.  The facilities were originally designed to rear 70,000 pounds of chinook at 20 fish-per-pound for a total of 1.4 million smolts.  This release number was based on an estimated 0.65 percent smolt-to-adult return rate to meet its adult return goal of 9,135 spring chinook.  Smolt release numbers have since been reduced to 1.05 million because of reduced densities and rearing to a larger size.  We have met the release goal in 11 out of 20 years and the adult return goal in 2 out of 18 years.  Early projects for monitoring and evaluation concentrated on improving on-station survival and smolt quality.  Any early evaluations that tried to evaluate any improvement to adult returns were inconclusive due to lack of returns.  Monitoring and evaluation on smolt survival and travel time, using PIT tags, as well as adult survival and contribution to sport and tribal fisheries using coded-wire tags, have been only marginally successful even in the later years of the program.  A number of specific studies have been conducted to evaluate a variety of rearing and release strategies.  The occurrence of BKD has dominated the fish health program for spring chinook at Dworshak. The prophylactic use of erythromycin to reduce the incidence of BKD on station was conducted from 1992-1994.  Overall we believe the greatest contribution of the Dworshak spring chinook program is to provide sport and tribal fisheries, this returns something to the tribes and the public and hopefully builds support for salmon recovery efforts occurring elsewhere.

b. Technical and/or scientific background
The LSRCP was authorized by the Water Resources Development Act of 1976, Public Law 94-587, to offset losses caused by the four Lower Snake Rive dam and navigation lock projects.  The Congress authorized the U.S. Army Corps of Engineers (COE) to design and construct the LSRCP “substantially in accordance with their June 1975 Special Report.  The report stated that operations and maintenance would be funded through future appropriations to the U.S. Fish and Wildlife Service. Hatchery siting plans were based in part on the estimated losses by basin and on the availability of suitable sites and water, access, costs, and other factors. Ten major hatcheries were built by the COE between 1981 and 1991 and sixteen satellite facilities for adult trapping and juvenile acclimation facilities between 1980 and 1998.

The LSRCP is unique among mitigation plans because of its focus on replacing losses of returning adult salmon and steelhead. . The size of the anadromous program was based on estimates of salmon and steelhead adult returns to the Snake River basin prior to the construction of the four lower Snake River dams.  The agencies estimated fish losses and distributed these estimates among the facilities.  The 9,135 adult chinook are Dworshak’s portion of the Idaho goal of 48,432 adult spring chinook salmon. Estimates of total numbers of smolts needed for release to return the proper number of adults was determined by dividing the number of adult salmon and steelhead to be compensated by estimated smolt-to-adult survival rates.

c. Rationale and significance to Regional Programs
Chinook salmon populations in the Clearwater River subbasin were extirpated after the construction of Lewiston Dam in 1927.  During the 1960s, management actions focused on reestablishing naturally reproducing chinook salmon populations in the basin and restoring historic fisheries.  Lewiston Dam was removed from 1972 to 1973.  It was the extirpation and subsequent reintroduction of non-endemic stock that prompted NMFS's decision to not include the Clearwater spring chinook salmon in their listing package.  In 1972, the North Fork Clearwater River, one of the most productive chinook salmon and steelhead streams in the state, was impounded and eliminated from natural production of anadromous fish by the construction of Dworshak Dam. The Dworshak chinook program also helps mitigate for the salmon fisheries that lost due to these projects.  

In the 2000 Columbia River Basin Fish and Wildlife Program one Artificial Production Strategy is Harvest Hatcheries: Hatcheries intended solely to produce fish for harvest may be used to create a replacement for the lost or diminished harvest.  The hatchery must be located and operate in a manner that does not lead to adverse effects on other stocks through excessive straying or excessive take of weak stocks in a mixed-stock fishery.  The Dworshak spring chinook program clearly achieves that strategy.  Harvest strategies include Contributions to harvest and escapement goals and Artificial production and the Dworshak chinook program fits the guidelines laid out in these strategies. 

The 1994 Columbia River Basin Fish and Wildlife Program identified a number of coordinated salmon production actions that apply directly to the Dworshak chinook program including: improving existing hatchery production and the development of a fish health policy.

The Dworshak chinook program is supported in the Clearwater Subbasin Plan (1990) which recommends a number of strategies to restore salmon and steelhead populations in each of the large anadromous watersheds (Lochsa, Selway, South Fork, Middle Fork and mainstem Clearwater rivers) in the Clearwater River subbasin.  The Tribal Recovery Plan (CRITFC 1995) similarly recommends a number of actions including habitat improvement and supplementation programs to restore natural production in the Clearwater River subbasin.

The Dworshak NFH spring chinook program is also well supported in the recent Clearwater Subbasin Summary and is significant to providing selective fisheries in the Clearwater subbasin.  IDFG and NPT anadromous management action in the Clearwater River basin emphasizes rebuilding/maintaining existing natural spawning populations of chinook salmon and steelhead.  Development of strategies to provide fishing opportunity on surplus hatchery chinook salmon will also be emphasized.  While the Dworshak spring chinook stock may not be essential to salmon recovery in the Clearwater basin its importance in providing a fishery generates interest and support salmon recovery efforts occurring elsewhere.

d. Relationships to other projects 
Since 1996 we have annually provided 48,000 or more spring chinook to be PIT tagged for inclusion in the Comparative Survival Rate Study (CSS) of the Hatchery PIT Tagged Chinook (Project # 199602000).  This is a basin-wide, long-term project to develop estimates of smolt-to-adult survival rates for stream-type chinook originating above Lower Granite Dam to evaluate smolt mitigation measures and actions for the recovery of listed salmon stocks.

The Dworshak spring chinook program is also closely linked with the USFWS funded Kooskia NFH.  Kooskia NFH is presently managed in conjunction with Dworshak NFH under the Dworshak Fishery Complex. Currently, Kooskia NFH is being used for the incubation and early rearing of both Dworshak and Kooskia stocks to take advantage of the colder water temperatures available there.  The cold water temperatures allows for a longer incubation period and reduces the rate of growth at the fry stage making it easier to attain the targeted release size without manipulating diet. Also Kooskia NFH is unable to hold adult chinook salmon from time of arrival until spawning.  Therefore, adults are inventoried as they enter the Kooskia adult holding pond and are then transferred to Dworshak NFH, which provides adult holding space. 

The Dworshak spring chinook program also has an obvious relationship with other LSRCP spring chinook programs and especially the IDFG operated Clearwater Fish Hatchery (FH).  Clearwater FH is the most recent addition to the LSRCP program in the Snake River basin.  The hatchery was completed and became operational in 1990, and provides only incubation and early rearing functions.  Adults are trapped and spawned and juvenile fish reared and released at the FH’s three satellite facilities.  These satellites include Powell (located on the Lochsa River) and Red River and Crooked River (both located in the South Fork Clearwater River).  We believe one of our strongest benefits to the LSRCP is that we can provide a sport and tribal fishery.  This helps build and foster support for the other LSRCP chinook programs that, because of ESA restrictions, cannot permit a fishery until recovery is met.

e. Project history (for ongoing projects) 

Dworshak National Fish Hatchery (NFH) is located at the confluence of the North Fork and the main stem Clearwater River near Ahsahka, Idaho. The Idaho Fishery Resource Office (FRO) and the Idaho Fish Health Center (FHC) are co-located on Dworshak NFH grounds and provide support and evaluation for the spring chinook salmon program.

Initial construction of the hatchery was included in the authorization for Dworshak Dam and Reservoir (Public Law 87-847, October 23, 1962) to mitigate for losses of steelhead (Oncorhynchus mykiss) caused by the dam and reservoir.  The hatchery was originally designed and constructed by the U.S. Army Corps of Engineers and has been administered and operated by the U.S. Fish and Wildlife Service since the first phase of construction was completed in 1969.  In 1982 thirty 8-ft by 80-ft raceways were constructed under the Lower Snake River Compensation Plan to provide rearing facilities for spring chinook salmon (O. tshawytscha).  In 1986, an additional twelve 8-ft by 75-ft raceways were temporarily converted from rainbow trout rearing to chinook salmon rearing.  In 1993, two of these raceways were converted to an adult holding pond.  Presently spring chinook salmon are only reared in the 30 raceways built specifically for them.  

The Dworshak NFH spring chinook salmon program was initially started using chinook salmon stock from the Leavenworth and Little White Salmon NFH programs.  Eggs were transferred from these facilities and made up the smolt releases from 1983 to 1986 (Table 1).  Since these stocks were very strongly influenced by transfers to their programs from Carson NFH, the early Dworshak chinook stock was considered a Lower Columbia River Carson derivative.  The chinook programs for brood years 1985 and 1986 consisted entirely of eggs that had been transferred from Rapid River State Fish Hatchery (SFH), which used chinook returning to the Snake River at Hells Canyon Dam.  Thus, smolts released from Dworshak NFH in 1987 and 1988 were entirely Rapid River stock, shifting the program away from using the Lower Columbia River Carson chinook stock.  Since that time, Dworshak NFH has maintained its program from returns to its own rack, with one exception.  In 1995, when returns were too low to meet Dworshak NFH  bloodstock needs, the hatchery backfilled the program using excess eggs from Kooskia NFH.  The recent returns to Dworshak NFH (1989 and later) are referred to as Dworshak stock, since they are progeny of returns to Dworshak NFH, rather than direct products of transfers of Rapid River stock. 

Table 1.  Genetic background of Dworshak NFH spring chinook salmon smolts directly released from the hatchery, 1983-2000.   (RR = Rapid River,  KK = Kooskia, DW = Dworshak, LE = Leavenworth, LW = Little White Salmon).

Release Year
Genetic Background 

1983
75% LW, 12% RR, 13% LE

1984
100% LE

1985
68% LW, 32% LE

1986
100% LE

1987
100% RR

1988
100% RR

1989 - 1994
100% DW

1995
66% DW, 34% KK

1996 - 2000
100% DW

Releases from the Dworshak spring chinook program began in 1983 (Figure 1). Dworshak NFH has met or exceeded its production goal of over 1 million spring chinook salmon smolts 11 out of the last 20 years.  Off-site releases were used with Dworshak-reared fish to help start up the Clearwater FH satellite facilities. 
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Figure 1.  Direct and off-site releases of spring chinook salmon smolts from Dworshak

NFH, 1983-97.

Although adults began returning in 1985, the first significant spring chinook return occurred in 1987 as well as the first tribal fishery on hatchery returnees.  Table 2 lists the adult returns since 1987 and chinook harvested in sport and tribal fisheries.

Table 2.   Total number of Dworshak NFH spring chinook salmon returning to the Clearwater River annually from 1987 to 2000.
Year
Dworshak NFH Rack Return
Sport Harvest1
Tribal Subsistence Harvest1
Total Return

1987
2,017
0
210
2,227

1988
1,972
0
312
2,284

1989
1,700
0
404
2,104

1990
2,042
369
644
3,055

1991
165
0
0
165

1992
370
54
160
584

1993
823
0
43
866

1994
74
0
0
74

1995
125
0
0
125

1996
963
0
24
987

1997
3,150
741
847
4,738

1998
915
99
202
1,216

1999
800
0
37
837

2000
3,202
3,908
1,183
8,293

1 Total estimated harvest in the Clearwater River Basin.

On average, adults returning to Dworshak NFH have the following characteristics: approximately 65% returning adults are 2-ocean (meaning that they have spent two winters rearing in the ocean), 50:50 male to female sex ratio, and the average size of a 2-ocean adult is ~ 740 mm.  Spring chinook salmon arrive at Dworshak NFH from June to August.  They are held until spawning occurs in late August to early September.  Incubation and rearing lasts approximately 20 months and then the fish are released in early April.

The average smolt-to-adult return rate is 0.19% (range 0.0047% - 0.8214%), well below the predicted 0.65% smolt-to-adult return rate.  The III-salt returns in 2000 complete the adult  returns from the 1997 releases of 53,078 smolts at Dworshak NFH (Table 3).  Total returns to the Dworshak NFH rack from the 1997 release were 14 I-salts, 78 II-salts, and 344 III-salts for a return rate of 0.8214% (Table 3). 

Table 3.  Return vs. release numbers for adult spring chinook salmon returns to Dworshak NFH, 1988-2000.  Includes sport and tribal harvest estimates for 1990, 1997, 1998, and 2000.
Release Year
Smolts Released1
I-Salt

(% Return)
II-Salt

(% Return)
III-Salt

(% Return)
Total

(% Return)

1988
1,547,219


156

(0.0101%)
2,709

(0.1751%)
72

(0.0047%)
2,937

(0.1898%)

1989
1,651,472
10

(0.0006%)
77

(0.0047%)
40

(0.0024%)
127

(0.0077%)

1990
1,251,247
16

(0.0013%)
286

(0.0229%)
359

(0.0287%)
661

(0.0528%)

1991
1,094,884
23

(0.0021%)
452

(0.0413%)
41

(0.0037%)
516

(0.0471%)

1992
959,369
9

(0.0009%)
30

(0.0031%)
6

(0.0007%)
45

(0.0047%)

1993
467,222
3

(0.0006%)
36

(0.0077%)
25

(0.0054%)
64

(0.0137%)

1994
1,278,273
83

(0.0065%)
663

(0.0517%)
1,110

(0.0868%)
1,856

(0.1452%)

1995
1,311,445
275

(0.0210%)
3,571

(0.2723)
952

(.0726%)
4,798

(0.3659%)

1996
102,903
18

(0.0175%)
230

(0.2235%)
52

(0.0505%)
300

(0.2915%)

1997
53,078
14

(0.0264%)
78

(0.1470%)
344

(0.6481%)
436

(0.8214%)

1998
973,400
670

(0.0688%)
7,443

(0.7646%)



1999
1,044,511
496

(0.0475%)




2000
1,017,873





1 Releases at hatchery only and does not include off-site releases or fry/fingerling

Fish health monitoring and treatment was initiated at the start of the Dworshak chinook program.  In 1982  Epitheliocystis was observed for the first time in the Pacific Northwest in spring chinook salmon at Dworshak NFH.  In 1984 we began injecting adults with Erythromycin to control bacterial kidney disease (BKD), we also started culling of adults with visible BKD lesions and scanning using the Fluorescent Antibody Test.  Also in 1984 we started experiencing Drop-out or simply the inability to get fish on feed, so we started using Bio-Diet starter feeds and eliminated this problem.  In 1986 we began testing ELISA procedures for evaluating BKD levels and also started segregation of eggs based upon positive or negative BKD values of the female.  BKD continued to be the key fish health issue in Dworshak spring chinook the late 80’s and early 90’s when we started the BPA Projects “Fish Health Monitoring” and “Implementation of ELISA-based segregation of adult salmon for control of BKD”, also Seattle National Research Center implemented a study on the effects of BKD segregation.  Because of the development and implementation of these practices and procedures we have effectively reduced the prevalence of BKD in Dworshak spring chinook and are able to manage around the ever-present disease.

Evaluation of the program has concentrated primarily on monitoring smolt releases and adult returns to estimate and document smolt to adult return rates using coded-wire tags.  Since 1991, PIT tags have been used to document smolt travel times and estimate survival rates to various Lower Snake River dams.  Several evaluation projects have been conducted specifically to improve adults returns to Dworshak NFH.  These projects resulted in changes in production such as segregated rearing of juveniles based on level of BKD infection and reduced rearing densities from ~45,000 to ~35,000 fish per raceway (thereby reducing the total release numbers to ~ 1.05 million), and a slight increase in release size to approximately 18-20/lb.  Improvements have also been made in the smolt release strategies, including releasing smolts in late March or early April rather than late April or early May, timing releases so that they occur on an increasing hydrograph, and releasing smolts during the late afternoon and early evening.

We substantially increased spring chinook salmon marking from the contribution-only level (one tag group released from Dworshak NFH in 1987) to multiple tag groups for complex evaluation studies having several treatment groups and controls with replication (9 to 24 tag groups/year from 1988 to 1994).  Since that time, we have returned to marking only for contribution.  Since 1993 all hatchery spring chinook have been fin clipped to allow discrimination between hatchery and natural or wild stocks.  The increased marking in recent years has enlarged the spring chinook salmon CWT recovery database to a point where it is much more useful for hatchery evaluation.  It has also dramatically increased the workload for CWT sampling, recovery, and data processing.

Rack recoveries in previous years have included strays from several other hatcheries and also National Marine Fisheries Service transportation studies, which were probably not strays (Table 4). 

Table 4.  Summary of CWT recoveries for adult spring chinook salmon in the Dworshak NFH rack, 1987-2000.

Rack Year
Hatchery Tags

 Recovered1
Other Tags Recovered2
Total Tags

 Recovered

1987
19
6
25

1988
49
6
55

1989
47
30
77

1990
302
4
306

1991
10
20
30

1992
177
6
183

1994
449
0
449

1995
95
0
95

1996
508
7
515

1997
1,820
5
1,825

1998
739
4
743

1999
288
Not Completed
Not Completed

2000
1040
Not Completed
Not Completed

1 Includes both Dworshak and Kooskia NFHs.

2 Includes all spring chinook that were not tagged at Dworshak and Kooskia NFHs

The Dworshak NFH program has provided a tribal fishing season in 12 out of the last 15 years and a sport season in six out of the last 12 years.  Over 1,600 spring chinook salmon were harvested in 1997, a smaller season in 1998, and a combined tribal and sport harvest of 5,081 adults in 2000.  Another banner fishing season was provided in 2001.  These fisheries are extremely popular with local and out of area fishermen and there are several values that are directly attributable to providing these sport and tribal fisheries: 1) it is part of our tribal trust responsibility, 2) it returns something to the public and tribal members who essentially pay for the program, 3) it helps generate public and tribal support for the Dworshak NFH program, and 4) it helps build and foster support for other chinook programs that because of ESA restrictions cannot permit a fishery until recovery is met.  So that leads to the question, How often can Dworshak NFH provide a fishery?  We believe that in most years some sort of fishery can be provided, even in low return years some type of controlled fishery could be allowed, this could include shortened seasons, reduced creel limit, limited permits, limited fishing area, trophy fishery, or some other restriction or combination of restrictions.  To accept that we could provide a fishery in most years it’s important to accept that it's not critical to the program to meet broodstock goals. There is very low correlation between release numbers and return numbers as shown in Figure 2.
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Figure 2.  Release versus return plot for spring chinook salmon at Dworshak NFH, 

1983-95.
The future for the Dworshak NFH spring chinook program will hopefully include more spring chinook fishing seasons.  We firmly believe that the salmon recovery effort needs to build support for programs occurring throughout the Snake River basin and the Dworshak program can assist in that effort.  We will continue to make fish cultural/health improvements where and when appropriate.  This could include incorporating natural rearing strategies, changes in feeds, etc..  We also need to conduct a definitive size at release study to determine optimum release size.  Additionally, we will continue to provide fish for basin-wide studies as they occur (ie. transported vs. non-transported). 

There are so many factors that are out of our control such as dam and reservoir passage, good or bad water year, transportation vs. non-transportation, ocean conditions, predation, etc. that just releasing large numbers of chinook does not guarantee good returns.  Since there is little we can do with changes at the hatchery that will meet our adult return goal, meeting our goal of providing a fishery, which is the primary intent of the Dworshak NFH spring chinook program, would go a long way towards making the program a success.
f. Proposal objectives, tasks and methods
Operation and Management Objectives

1. Return 9,135 adult spring chinook salmon to the project area above Lower Granite Dam.   The LSRCP is unique among mitigation plans because of its focus on replacing losses of returning adult salmon and steelhead.  The agencies estimated fish losses and distributed these estimates among the LSRCP facilities.  The 9,135 chinook are Dworshak’s portion of the Idaho adult goal of 48,432 spring chinook salmon.  We have met the adult return goal in 2 out of 18 years, 2000 and 2001.

2. Produce 1,050,000 spring chinook salmon smolts at 15-18 fish per pound.   Initially the Dworshak facility was designed to rear 70,000 pounds at 20 fish-per-pound (fpp) for a total of 1.4 million smolts. This was calculated using the 15 fpp and an estimated 0.87 percent return rate, so adjusting for 20 fpp the return rate must be 0.65 percent.  Also smolt release numbers were reduced to the present 1.05 million smolts because of reduced densities and rearing to a large size.  Broodstock is collected and spawned at Dworshak NFH. Eyed eggs are transferred to Kooskia NFH of incubation and early rearing because Kooskia’s cold water allows us to meet the size-at-release goal without limiting feed.  All fish culture activities are performed as scheduled and the facility is fully maintained to support fish production. 
3.
Produce and maintain good quality, healthy, and viable smolts for release. Fish health exams are preformed on a set schedule and on an as needed basis. Smolts are released directly from Dworshak NFH into the North Fork Clearwater River in the late evening under a new moon and an increasing hydrograph or turbid water phase to give the smolts cover and sufficient water velocities for emigration.  We have met the smolt release goal in 11 out of 20 years.Release fish directly from Dworshak NFH

4. Provide salmon for sport and tribal fisheries. Another goal of the LSRCP program is to provide for lost sport and tribal fisheries.  To that end we operate Dworshak NFH’s ladder to keep fish in the river where they are accessible to sport and tribal anglers as long as possible. When fisheries are open we delay ladder openings as long as possible and then only open it as needed for broodstock collection.  We have had sufficient numbers of adults’ return to allow for tribal fisheries in 12 out of the last 15 years and six sport seasons in the last 15 years.  
Monitoring and Evaluation Objectives

1.
Evaluate the progress of Dworshak NFH in meeting its mitigation goal for LSRCP.   The tasks under this objective are designed to provide the data necessary to assess each hatchery's progress towards meeting their respective mitigation goals.  

Task 1.a.  Document adult returns of SCS to Dworshak NFH.  


- Adults returning in the summer will be enumerated.  


- Data from the adult return will be analyzed and reported.  


- Pre-spawning inventory of adult chinook salmon is conducted including recording fish lengths, sex, and external marks and tags.  


- Collection of snouts from CWT fish 


- Provide assistance to the hatchery when necessary during spawning. 

- Describe the age composition, by sex, for adults that return.

- Estimate smolt-to-adult return rates for release years contributing to subsequent adult returns.

- Summarize CWT recovery information from ocean, Columbia River, and Snake River fisheries from various monitoring agencies and Pacific Salmon Commission.

- Provide coordination and assistance to the Nez Perce Tribe and Idaho Dept. Fish and Game for full utilization of excess spring chinook salmon adults returning to Dworshak NFH.

- Track in-season returns of PIT-tagged spring chinook salmon to Lower Snake River dams and Dworshak NFH; record pertinent biological data on PIT-tagged adults returning to Dworshak NFH.  (PIT-tags are funded by the on-going basin-wide Comparative Survival Study.)

- Produce an annual report of adult return data.

Task 1.b.  Document spring chinook salmon rearing and release activities at Dworshak NFH.

In cooperation with hatchery and fish health personnel, spring chinook salmon fish culture at Dworshak NFH will be documented to identify factors that may be affecting fish quality and survival.  Production space is limited and reaching established mitigation goals for adult chinook by increasing production much beyond present levels is not a viable strategy.  Therefore, it is imperative that every opportunity is taken to improve fish quality and survival. 

- Produce a summary report of downstream travel time and interrogation rates to Lower Granite, Little Goose, Lower Monumental, and McNary dams for chinook smolts released annually. 

- Coordinate with hatchery production staff and fish health center to plan CWT requirements for spring chinook.

- Coordinate and monitor CWT activities for fingerlings to be released.

- Coordinate and monitor PIT-tagging activities for smolts.

- Document numbers, sizes, conditions, times of release, and release locations for all smolts released.

Task 1.c.  Complete Brood year reports for Dworshak NFHs.

Brood Year Reports were recommended in the Region One, U.S. Fish and Wildlife Service, Fisheries Vision Action Plan and are intended to provide a broad overview of stock performance and is a compilation of data from various other reports.  Data on adults that are spawned to create the brood year, egg production, nursery rearing, juvenile rearing, smolt releases, fish health, smolt out migration, adult contribution to fisheries, and adult returns to the hatchery are summarized.  Evaluation projects and other research studies involving the pertinent brood years are only briefly described in these reports and the reader is referred to the specific project reports for details.  Because brood year reports are a relatively new activity, there is a large backlog of reports that need to be completed.   Emphasis for this activity will be for the brood years most recently completed with backlog reports being completed as time permits.

- Compile and assimilate all information for each spring chinook salmon brood class released from Dworshak NFH into a complete Brood Year Report.

- Compile and assimilate all information for pre 1997 brood year for Dworshak NFH hatcheries as time permits.

2.  Recommend hatchery practices that will produce sufficient smolts to meet LSRCP mitigation goals. The tasks under this goal are designed to examine specific rearing and release strategies for spring chinook.  A number of factors can influence fish quality during hatchery rearing, smolt development prior to release, and the ability of smolts to migrate downstream and survive to adulthood.  Time of release, size at release, rearing density, and other variables related to hatchery production may affect smolt-to-adult survival.  As needs or problems are identified under Objective 1, specific projects will be designed and conducted to examine alternatives to existing hatchery practices.  Recommendations for improving hatchery production will be based on the results of these studies.

Task 2.a.  Provide Leadership for the Dworshak Hatchery Evaluation Team.  

In order to increase the effectiveness and efficiency of the LSRCP Hatchery Evaluation Program at the Dworshak NFH, a Hatchery Evaluation Team was formed for the facility.  The team is made up by personnel from Idaho FRO, hatchery production staff, and the Idaho Fish Health Center.  The Team is involved with almost every aspect of evaluations.  Activities concentrate on problem identification, development of projects to examine alternative production strategies, development of recommendations for improving hatchery production, and facilitation of information transfer.

- Schedule and conduct regular meetings during the fiscal year.  Develop meeting agendas and topics for discussion based on input from Team members, ongoing hatchery operations, or other special issues as they arise. 

- Assist the Team in identifying Team roles and responsibilities.

- Assist the Team to implement the Hatchery Evaluation Vision Action Plan.

- Compile Notes and report Hatchery Evaluation Teams activities and progress to the LSRCP Office in Boise on a regular basis.  

Task 2.b.  Complete the time of release study for SCS at Dworshak NFH.  

This project was designed to evaluate the effects of time of release on smolt development and post-release performance of SCS at Dworshak NFH.   Fingerlings from BYs 91 and 92 at Dworshak NFH were released at three different times in 1993, and 1994, respectively; mid-April, late-April and early May.  After release, each release group was monitored using PIT-tags to determine travel times and interrogation rates to Lower Granite, Little Goose and McNary dams.  Adult returns will be monitored using CWTs.  Information from a similar study conducted at Kooskia NFH using BY 90 spring chinook will be incorporated into the final project report.

- Complete the compilation and summary of 3-Ocean adult return coded-wire tag data for adult returns from 1997.

- Incorporate 3-Ocean adult return coded-wire tag data into a draft final report and submit to LSRCP office for review and editing.

Task 2.c. Oversee completion of erythromycin field evaluation studies at Dworshak NFH.

A project proposal and study plan were developed and approved during FY 93 to provide field trial data for Erythromycin under INAD 4333.  Experiments were continued in FY94 and in FY95.  Hypotheses were developed to examine on station performance, performance during extended saltwater rearing, migration time and survival of smolts after release, and adult return.  Results may be instrumental in obtaining FDA registration of Erythromycin for use in aquaculture.  To date, data have been compiled, but summarization and analysis has been delayed and no progress reports have been written.  Adult returns for all three release years are now complete.  A draft final report will be prepared by September 30, 2001. 

- Summarize and analyze all data pertaining to hatchery performance out-migration performance and early saltwater rearing.

- Prepare and submit a draft report to the LSRCP office by September 30, 2001.

3.  Facilitate inter- and intra-agency coordination and cooperation with FWS LSRCP hatchery production and evaluation programs in Idaho.  IDFG and the NPT have management authority for fishery resources in Idaho. Therefore, coordination of FWS hatchery operations with the IDFG and the NPT is an operational necessity.  In addition, various other agencies, such as the National Marine Fisheries Service, the Fish Passage Center, and the University of Idaho routinely conduct research projects and other studies involving the LSRCP program at Dworshak NFH.  Close involvement by the Idaho FRO is necessary with all research and evaluation projects at these facilities to insure smooth and efficient production and evaluation of the programs.  Most of this activity will be handled through the Hatchery Evaluation Teams.

Task 3.a.  Act as the Service's technical coordinator for all research programs using fish produced at LSRCP hatcheries operated by the FWS in Idaho.

- Coordinate and facilitate Dworshak NFH evaluations with IDFG and the NPT management and research programs.

- Coordinate and facilitate evaluation and research activities between the Idaho FRO, the Dworshak NFH, the Idaho Fish Health Center, and other research and management agencies.

- Represent Idaho FRO at Dworshak NFH at bi-annual coordination meetings.

Task 3.b.  Coordinate LSRCP activities between the Idaho FRO and the LSRCP Coordinator's Office.
- Upon request, provide the LSRCP Coordinator's Office with technical assistance in reviewing and/or writing project proposals, progress reports, completion reports, position papers, or other pertinent materials.

- Provide the LSRCP Coordinator's Office with monthly activity reports.

- Provide the LSRCP Coordinator's Office with assistance on Section 7 consultations (ESA) for federal hatcheries in Idaho.

- Provide the LSRCP Coordinator's Office with an annual report for each fiscal year Statement of Work.

- Attend LSRCP coordination meetings, project reviews, and other meetings as required.

- Provide assistance regarding LSRCP federal programs to the Coordinators Office and Fish and Wildlife Service, Regional Office on the Columbia River Fishery Management Plan and fish harvest negotiations.

Task 3.c.  Continue to develop and maintain the information and data management system at Idaho FRO.

Rapid and efficient progress charting, problem analyses, production planning and projections, and information transfer requires continual data entry and ascension.  This will continue to be implemented on the microcomputer database system at Idaho FRO.  The Idaho FRO will continue to maintain a life history for spring chinook salmon at Dworshak NFH.  This system tracks factors affecting production success and allows rapid sorting, comparison and analysis of various groups and their individual cultural treatments.  These analyses include adult survival, return, and fishery contribution.

- Continue data entry and ascension for annual activities.

- Make annual preseason predictions for the number of adult SCS returning to Dworshak.

g. Facilities and equipment
The Dworshak LSRCP program, including the Idaho FRO and Idaho FHC, share office space, incubation and nursery facilities, feed and equipment storage, all pipes, pumps, filters, etc. that supply water, trucks, and numerous other equipment and scientific instruments with the U.S. Army Corp of Engineers Dworshak steelhead program.

The hatchery, evaluation office, and fish health lab are well equipped to cover all aspects of hatchery maintenance and modifications, adult fish collection, holding, spawning, egg incubation, juvenile rearing, preventative and disease treatments, water quality monitoring, fish tagging and marking, biological monitoring, on-station evaluations, juvenile emigration assessment, smolt-to-adult return estimations, and other research projects.

30  8-ft by 80-ft raceways

6 computers

22 ft. jet boat
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Howard L. Burge

Project Leader 

U.S. Fish and Wildlife Service (USFWS)

Idaho Fisheries Resource Office (FRO)

EDUCATION 

1978 – B.S., Biological Conservation, California State University, Sacramento, CA

CURRENT RESPONSIBILITIES

Project Leader for the Idaho FRO, responsible for supervising 8 full time fisheries biologists and 6 term or temporary biologists. Currently responsible for overseeing an office conducting five BPA funded research projects, LSRCP M&E for Dworshak and Hagerman NFHs, COE M&E for Dworshak steelhead, and FWS funded M&E for Kooskia NFH.  Also represents the Service on numerous regional technical committees.

EMPLOYMENT 

7/95 – Present
Project Leader – USFWS, Idaho FRO, Ahsahka, ID 

1/92 – 7/95
Assistant Project Leader - USFWS, Idaho FRO, Ahsahka, ID 

6/89 – 1/92
Fisheries Biologist - USFWS, Idaho FRO, Ahsahka, ID

1/86 – 6/89
Fisheries Biologist - USFWS, Reno Field Office, Reno, NV

10/83 – 1/86
Biological Technician – USFWS, Reno Field Office, Moapa, NV

2/79 – 10/83
Fisheries Biologist (temporary) - USFWS, Reno Field Office, Reno, NV

EXPERTISE

Over 20 years of fisheries experience with endangered desert fishes, inland trout, and anadromous salmonids in large rivers, small streams, ponds, and lakes.  Responsible for development of research proposals, fishery management plans, project reports, and fishery reviews.  Expertise in personnel management, budget development and tracking, technical report writing, supplementation research, hatchery effectiveness, hatchery and wild fish interactions, life history, PIT-tag implementation and assessment, and creel censusing.  Extensive experience operating juvenile fish traps, marking fish, collecting and analyzing fisheries data and water samples, and operating scientific instruments in the field and laboratory.

SELECTED REPORTS AND PUBLICATIONS  

Miller, W.H., T.C. Coley, H.L. Burge, and T.T. Kisanuki.  1990.  Analysis of salmon and steelhead supplementaton: Emphasis on unpublished reports and present programs.   Report (project No. 88-100) to Bonneville Power Administration, Portland, OR.

Burge, H. and R. Jones. 1998.  Spring chinook program, Dworshak National Fish Hatchery, Clearwater River Basin, Idaho.  Lower Snake River Compensation Plan Status Review Symposium, USFWS, Boise, ID.

Connor, W. P., H. L. Burge, and D. H. Bennett.  1998.  Detection of subyearling chinook salmon at a Snake River dam: Implications for summer flow augmentation.  North American Journal of Fisheries Management 18:530-536.

Connor, W. P., R. K. Steinhorst, and H. L. Burge.  2000. Forecasting survival and passage for migratory juvenile salmonids.  North American Journal of Fisheries Management 20:650-659.

Connor, W. P., T. C. Bjornn, H. L. Burge, A. R. Marshall, H. L. Blankenship, R. K. Steinhorst, and K. F. Tiffan.  In press.  Early Life History Attributes and Run Composition and of Wild Subyearling Chinook Salmon Recaptured after Migrating Downstream Past Lower Granite Dam.  Northwest Science 75:000-000.

Robert A. Semple
Assistant Hatchery Manager 

U.S. Fish and Wildlife Service

Dworshak National Fish Hatchery (DNFH)

Education
1974-B.S. Fisheries Science, University of Washington, Seattle, WA

Current Responsibilities
Assistant Manager and production Supervisor for DNFH with responsibility  for supervising 4 fisheries biologists and 5 fish culturists. Currently oversee all production activities at a multi species hatchery rearing 2.2 million summer steelhead (SST) and 1.05 million spring chinook salmon smolts annually. The SST activities are funded by the COE and the SCS program is funded through the LSCP.

Employment
12/96 - Present

Assistant Manager - USFWS, DNFH, Ahsahka, ID

8/90 - 12/96


Assistant Manager - USFWS, Makah NFH, Neah Bay, WA

1/80 - 8/90


Manager - USFWS, Berkshire NFH, Great Barrington, MA

8/76 - 1/80  


Fisheries Biologist - USFWS, Carson NFH, Carson, WA

Expertise
Over 20 years experience in the care and rearing of salmonids. Expertise in all phases of fish rearing, fish health and spawning. Have reared 5 salmonid species and was responsible for the development of a kelt reconditioning program used extensively in the restoration of Atlantic salmon in New England rivers.

Kathleen M. Clemens

Project Leader

U.S. Fish & Wildlife Service (USFWS)

Idaho Fish Health Center (FHC)

EDUCATION

1978 - B.S., Biological Sciences, California State University, Chico, CA

CURRENT RESPONSIBILITIES

Project Leader for the Idaho FHC, supervising 4 full time employees, including one Veterinary Medical Officer, two Fisheries Biologists, one Biological Technician and 2-3 temporary employees.  Under cooperative agreements, provide fish health monitoring, diagnostic, and inspection services for the Kootenai Tribe of Idaho (sturgeon) and the Nez Perce Tribe (fall chinook salmon).  Provide fish health monitoring, diagnostic, and inspection services for LSRCP Dworshak spring chinook salmon and Hagerman steelhead; COE Dworshak steelhead and rainbow trout; and USFWS spring chinook for Kooskia.  Under Tribal Trust ; provide same services for Nez Perce Tribe summer chinook, spring chinook, coho, resident fish.  Provide commercial inspection services for 5 private hatcheries.  Service’s Technical Representative on the Pacific Northwest Fish Health Protection Committee and Idaho Fish Health Policy Committee.  Represents the Service on other Regional fishery committees.

EMPLOYMENT
11/95-Present
Project Leader - USFWS, Idaho FHC, Ahsahka, ID

3/93 - 11/95
Assistant Associate Manager, Columbia River Basin, USFWS, Portland, OR

6/90 - 3/93
Hatchery Manager, Entiat NFH, Entiat, WA

11/89 - 6/90
Assistant Project Leader, Dworshak FHC, Ahsahka, ID

1/89 - 11/89 
Fisheries Biologist, Hagerman NFH, Hagerman, ID while attending Fish Health and Disease Diagnosis Long Course, Leetown, WV

10/83 - 1/89
Fisheries Biologist, Coleman NFH, Anderson, CA

9/80 -10/83
Fisheries Biologist, Tehama-Colusa Fish Facility, Red Bluff, CA

1/80 - 9/80
Fisheries Biologist, Dworshak NFH, Ahsahka, ID

1/79 - 1/80
Biological Technician, Coleman NFH, Anderson, CA

11/74 - 1/79
Biological Aid and Technician (Temp) Coleman NFH, Anderson, CA

2/71 - 9/74
Medical Laboratory Technician, US Air Force, Beale AFB, CA

EXPERTISE

Over 15 years of hatchery and hatchery management experience, primarily with anadromous salmonids.  Ten years of fish health and laboratory experience, primarily cool and cold water fish pathogens. Three years experience working at the policy level: decision making, policy interpretation, and budget allocations.   Responsible for budget development and tracking, personnel management, and technical report writing.  Expertise in fish cultural practices, water quality measurements, disease diagnosis and troubleshooting problems in previously mentioned areas.

SELECTED REPORTS AND PUBLICATIONS

LaPatra, S. E., Ireland, S. C., Groff, J., Clemens, K., and Siple, J.  1999.  Adaptive Disease Management Strategies for the Endangered Population of Kootenai River White Sturgeon. Fisheries Vol. 24, No. 5.
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