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a. Abstract 
The Umatilla Fish Hatchery is an important component in the effort to reintroduce chinook salmon, supplement summer steelhead and enhance fisheries in the Umatilla River.  The Umatilla Hatchery production goals and a comprehensive monitoring and evaluation plan were first presented in the Umatilla Hatchery Master Plan (CTUIR and ODFW 1990).  The Comprehensive Plan for Monitoring and Evaluation of Umatilla Hatchery (Carmichael 1990) was approved by the Northwest Power Planning Council as a key adaptive management guide for fisheries rehabilitation in the Umatilla River.  The Umatilla Hatchery Monitoring and Evaluation project started in 1991.  Past hatchery monitoring and evaluation focused on comparison of the effectiveness and efficiency of producing fish in standard Oregon and oxygen-supplemented Michigan raceways, rearing density effects on the performance of subyearling fall chinook and summer steelhead reared in Michigan raceways, and comparisons of yearling spring chinook reared at Umatilla, Bonneville, Little White Salmon, and Carson hatcheries.  The data analyses and reporting for many of the original Umatilla Hatchery evaluations are being completed, allowing for the development of new monitoring and evaluations to address uncertainties identified in the 2001 Umatilla Subbasin Summary.  The new objectives and tasks included in this proposal were not identified in the Umatilla Hatchery Master Plan (CTUIR and ODFW 1990), but were developed to address current uncertainties and data gaps to achieve management objectives, identified in the Umatilla Subbasin Summary (Saul et al. 2001).  New objectives in this proposal include monitoring and evaluation of:  1) subyearling fall chinook size, release and acclimation strategies to improve SAR, and straying into the Snake River fall chinook ESU; 2) a yearling spring chinook over-winter rearing strategy to better mimic a natural thermal regime which is lacking at the well-water supplied Umatilla Hatchery; and 3) lower river release strategies to increase SAR of summer steelhead.

b. Technical and/or scientific background
   The Northwest Power Planning Council's Columbia River Basin Fish and Wildlife Program authorized construction of Umatilla Fish Hatchery in 1986.  Measure 703 of the program amended the original authorization for the hatchery and specified evaluation of the Michigan (MI) raceways using oxygen supplementation to reach production goals of 290,000 lb of chinook salmon (Oncorhynchus tshawytscha) and steelhead (O. mykiss).  The hatchery was completed in fall 1991.  Partial justification for the hatchery was to evaluate the effectiveness of MI raceways at Umatilla Fish Hatchery to increase smolt production with a limited water supply.  

   The Umatilla Fish Hatchery is the foundation for rehabilitating chinook salmon and supplementing steelhead in the Umatilla River (CTUIR and ODFW 1990) and has contributed to the Northwest Power Planning Council's goal of doubling salmon production in the Columbia Basin.  The Umatilla Hatchery production goals and a comprehensive monitoring and evaluation plan are presented in the Umatilla Hatchery Master Plan (CTUIR and ODFW 1990).  The Comprehensive Plan for Monitoring and Evaluation of Umatilla Hatchery (Carmichael 1990) was approved by the Northwest Power Planning Council as a critical adaptive management guide for fisheries rehabilitation in the Umatilla River.  

The two main goals of the Umatilla Hatchery Monitoring and Evaluation program are:

1.
Provide information and recommendations for the culture and release of hatchery fish, harvest regulations, and natural escapement to accomplish long-term natural and hatchery production goals in the Umatilla River basin that are consistent with provisions of the Council's Columbia River Basin Fish and Wildlife Program.

2.
Assess the success of achieving the management objectives in the Umatilla River basin that were presented in the Master Plan, the Comprehensive Rehabilitation Plan and the Umatilla Subbasin Summary.
   The Umatilla Hatchery Monitoring and Evaluation project was developed to assess the effectiveness of Umatilla Hatchery in reintroduction of spring and fall chinook salmon, and supplementation of summer steelhead in the Umatilla River.  The initial 

adult return goals developed in the Umatilla Hatchery Master Plan (CTUIR and ODFW 1990) were 21,000 fall chinook, 11,000 spring chinook, and 9,670 steelhead. Those goals were produced using data from the mid to late 1980’s following several years of favorable ocean-rearing conditions.  The current goals developed by co-managers in the 2001 Umatilla Subbasin Summary, reduce the Umatilla Hatchery Master Plan goals to: 12,000 fall chinook, 8,000 spring chinook, and 5,500 summer steelhead.  Table 1. separates the total production goals into hatchery and natural production.  The co-managers provide justification for the reductions in the Umatilla Subbasin Summary (Saul et al. 2001).  

c. Rationale and significance to Regional Programs
Hatchery M&E Relationship to Umatilla Subbasin Summary
The Umatilla Hatchery Monitoring and Evaluation project provides information for culture and release of hatchery fish, harvest regulations, and natural escapement that support  the effort to attain anadromous adult return and fishery objectives outlined in the Umatilla Subbasin Summary (Saul et al. 2001) and Table 1. 

Table1.  Umatilla River Production Objectives and Fish Disposition (Taken from 2001 Umatilla Subbasin Summary, Saul et al. 2001)

Species
Returned to Umatilla Mouth
Disposition of Returns


Natural
Hatchery
Total
Escapement
Broodstock
Harvest
Total

Spring Chinook
2,000
6,000
8,000
3,000
1,000
4,000
8,000

Fall Chinook
6,000
6,000
12,000
6,000
1,0001
5,000
12,000

Coho
undetermined
6,000
6,000
to be determined

Steelhead
4,000
1,500
5,500
4,000
116
1384
5,500

The 2001 Umatilla Subbasin Summary outlines four general management goals that relate to fish species in the basin:
1. Protect, enhance and restore wild and natural populations of summer steelhead, bull trout, shellfish and other indigenous fish in the Umatilla Basin

2. Reestablish runs of extirpated spring chinook, fall chinook, coho salmon and Pacific lamprey into the Umatilla River Basin.

3. Provide sustainable ceremonial, subsistence, and recreational fisheries and non-consumptive fish benefits such as cultural and ecological values.

4. Maintain genetic and other biological characteristics of indigenous populations and genetic viability of reintroduced populations.

  The Umatilla Subbasin Summary (Saul et al. 2001) contains strategies and action items needed to attain the above fish related goals.  Table 2. presents Umatilla Hatchery M&E proposed objectives and tasks related to strategies and actions identified in the Umatilla Subbasin Summary.  The managers identified low smolt to adult returns (SAR) as a primary factor impeding achievement of natural production, broodstock and harvest objectives.  Specifically, hatchery production SARs are far below the target levels outlined in the Umatilla Master Hatchery Plan (CTUIR and ODFW, 1990).  Specific Umatilla Hatchery M&E objectives (Section F of this proposal) developed to address the low SARs are: fall chinook, objectives 1, 4, 5 and 6, 12 and 13; Spring chinook, objectives 2, 7, 8 and 12 and 13, and summer steelhead, objectives 3, 12 and 13.

Table 2.
The relationship between the Umatilla Hatchery Monitoring and Evaluation project objectives and strategies and actions identified in the 2001 Umatilla Subbasin Summary (Saul et al.2001) 

Strategy and Action Items Identified in the 2001 Umatilla Subbasin Summary
Proposed Umatilla Hatchery M&E Objectives 

Strategy 6.  Continue to supplement the recently reintroduced spring chinook population with a hatchery program consisting of Carson stock to provide natural production and harvest.

Action 6.1

Continue releasing 710,000 spring chinook smolts from acclimation facilities into historic spring chinook habitat in the upper Umatilla River Basin to achieve a portion of spring chinook objectives.

Action 6.2


Release an additional 515,000 spring chinook smolts from acclimation facilities into historic spring chinook habitat in the upper Umatilla River Basin to achieve the remainder of the spring chinook objectives.


Obj. 2, task a. and b.

Obj. 7, task a and b.

Obj. 8, task a.-c.

Obj. 9, task a.

Obj.12, task a.-d.

Obj. 2, task a. and b.

Obj. 7, task a and b.

Obj. 8, task a.-c.

Obj. 9, task a.

Obj.12, task a.-d.

Strategy 7.  Continue to supplement the recently reintroduced fall chinook population with a hatchery program consisting of upriver bright stock obtained from returns to the Umatilla River and/or returns to Priest Rapids Hatchery.

Action 7.1

Continue the interim program of releasing 480,000 age 1+ and 600,000 age 0+ fall chinook smolts from acclimation facilities into historic fall chinook habitat in the mid Umatilla River Basin.

Action 7.2


Assess monitoring and evaluation results to determine appropriate program changes to achieve objectives.


Obj. 1, task a and b.

Obj. 4, task a. and b.

Obj. 5, task a and b.

Obj. 6, task a and b.

Obj.12, task a.-d.

Obj.9, task a.

Obj.10, task a.

Obj.11, task a.

Strategy 9.  Supplement the indigenous summer steelhead population with a hatchery program consisting of local broodstock to enhance natural production and provide harvest opportunities.

Action 9.1 


Continue releasing 150,000 steelhead smolts from acclimation facilities into historic steelhead habitat in the mid-to-upper Umatilla River Basin.

Action 9.2


Design and implement a comprehensive study to assess whether supplementation activities in the subbasin have been effective in rebuilding natural steelhead while maintaining their genetic structure and long-term viability.

Obj. 3, task a and b.

Obj. 9, task a, b and c.

Obj. 10, task a.

Obj. 11, task a.

Strategy 12.  Implement artificial propagation practices to maintain genetic and biological integrity of supplemented stocks.

Action 12.2 


When fish health and disease issues are identified, take appropriate remedial actions to maximize survival of affected fish and prevent spread to other natural and hatchery fish.
Obj. 12 task a.-d.

Obj. 13 task a.

Strategy 13.  Monitor and evaluate Umatilla hatchery programs to ensure they are successful and minimize adverse effects on listed or other indigenous species.

Actions 13.1-13.9 comprise the same M&E objectives contained in section F. of this proposal
Objectives 1-13, all tasks.

Hatchery M&E Relationship with NMFS Biological Opinion

  The proposed objectives of the Umatilla Hatchery M&E project relate to “Reform Existing Hatcheries and Artificial Production Programs” in the 2000 National Marine Fisheries Service Biological Opinion.  Specifically,  actions 107, 169, 174 and 182.  

BiOp Action 107

Smolt-to-adult survival estimates are a large component of the Umatilla Hatchery Monitoring and Evaluation projects.  Our subyearling fall chinook program is currently in a scaled-down, evaluation mode, prompted by low SAS and high straying rates.  The low SAS and high straying rates are being addressed through tests of lower versus upper river release strategies and acclimation strategies.  We currently wire-tag 100% of the fall chinook production at Umatilla Hatchery.  The wire tags trip traps at Lower Granite Dam, reducing the number of fall chinook strays that escape into the Snake River fall chinook ESU.

BiOp Action 169

 Results from the Umatilla Hatchery M&E project have been used to develop the hatchery and genetic management plan (HGMP) for the mid-Columbia steelhead ESU in the Umatilla River.

BiOp Action 174

Umatilla Hatchery produced spring chinook have strayed into the Tucannon River, Washington.   One hundred percent of the spring chinook salmon produced at Umatilla Hatchery will have a production mark.  This will also allow better estimates of non CWT’d  hatchery fish that spawn and contribute to natural production in the Umatilla River.

BiOp Action 182

Endemic Umatilla River stock is reared at the Umatilla Hatchery to supplement steelhead in the Umatilla River.  The large number of  coded-wire-tagged steelhead will allow better estimates of naturally spawning hatchery steelhead in the Umatilla River.

Umatilla Hatchery M&E Relationship with NPPC Fish and Wildlife Program Objectives

   The proposed objectives of the Umatilla Hatchery M&E project relate to Sections 4 “Artificial Production Strategies”, and  9 “Research Monitoring and Evaluation” objectives in the 2000 Columbia River Basin Fish and Wildlife Program.  Specifically, relating to section 4; results from the Umatilla Hatchery M&E are used to guide the development of  the Umatilla Hatchery Annual Operations Plan (AOP).  Table 3. presents recommendations from the Umatilla Hatchery M&E project, and subsequent changes in hatchery operation, release strategies and acclimation in the program.  All fish reared in Umatilla Hatchery are progeny of broods spawned under IHOT (1995) guidelines.  The Umatilla Hatchery M&E project includes creel surveys of the anadromous fisheries on the Umatilla River.  The Creel surveys provide information to the managers regarding harvest of hatchery and wild mid-Columbia ESU steelhead, section 5, 2000 FWP.  

d. Relationships to other projects 
  The Umatilla Hatchery M&E project is tied closely to the Operations and Maintenance of the Umatilla Hatchery (project # 8903500).  The Umatilla Hatchery Monitoring and Evaluation project was developed to assess the effectiveness of Umatilla Hatchery in reintroduction of spring and fall chinook salmon, and supplementation of summer steelhead in the Umatilla River.  The Umatilla Hatchery M&E project provides information and recommendations for the culture of chinook salmon and steelhead at Umatilla Fish Hatchery.  The Umatilla Hatchery M&E project also provides information regarding release timing, acclimation, and release location strategies of fish produced at the Umatilla Fish Hatchery.  Coordination with the Umatilla Hatchery Satelite Facilities Operations and Maintenance (project # 8343500) is important in order to perform acclimation and release location evaluations.  The Umatilla Hatchery Satelite Facilities Operations and Maintenance staff also feed and inspect the production fish during acclimation.  Examples of changes in the Umatilla Hatchery program following recommendations from the Umatilla Hatchery Monitoring and Evaluation Project are presented in Table 3.  

   The Study scope and approach of this project was developed in conjunction with the Umatilla Hatchery Master Plan (CTUIR and ODFW, 1990), the Juvenile Outmigration and Survival study (project # 8902401) and Umatilla Basin Natural Production Monitoring and Evaluation study (project # 9000501).  The Juvenile Outmigration and Survival study (project # 8902401) provides a critical function by detecting the PIT-tagged groups of smolts from the various release and acclimation strategies.  This PIT-tag detection capability allows for analysis migration survival of hatchery produced smolts.  The Umatilla Hatchery M&E project supplements monitoring efforts of the Juvenile Outmigration and Survival study by providing PIT-tagged groups that can be identified to determine reach-scale in basin survival.  The Juvenile Outmigration and Survival study provides reach-scale survival estimates of summer steelhead and fall chinook salmon.  This information is critical for evaluation of release sites and release times, and adaptive management of hatchery programs.  These activities meet measures 7.2D.1, 7.4I, and 7.4I.1 of the FWP.  

  This project supplements monitoring efforts of the Natural Production M&E by monitoring and collecting biological information on returning adults, including hatchery produced fish return timing and age class structure.  The Umatilla Basin Natural Production Monitoring and Evaluation study (project # 9000501) provides estimates of the Umatilla Hatchery produced fish that spawn and contribute to natural production in the Umatilla River.  This activity meets measures 7.0C.4, 7.1C, and 7.4L.1 of the 1994 NPPC, Fish and Wildlife Program (FWP).  
  Information obtained on juvenile rearing and migration, adult survival, and recreational fishing is shared with other projects, fish managers, and hatcheries.  Information on rearing and survival data is used by state and federal agencies to improve hatchery programs throughout the Columbia basin.  Information on stray fall chinook salmon is used by the state of Washington and the National Marine Fisheries Service to determine if fish releases and adult returns are compatible with the ESA plan for Snake River fall chinook salmon (meets measure 7.10A.2 of FWP).  Monitoring adult recovery provides critical information needed to evaluate the effectiveness of the Umatilla Subbasin Habitat Improvement Project, Umatilla Hatchery Satellite Facilities, and the Umatilla River Trap and Haul Program. 

   Cooperation and collaboration among all parties and agencies involved in the Umatilla basin allows sharing of information to fill database gaps among projects and sharing of equipment, provides staff assistance during field sampling, and opportunities for participation in joint studies.  Transfer of project information occurs to improve river operations, fine-tune operating criteria for specific facilities, and improve management decisions in the adaptive management process. 

   Project staff also involve local schools, private organizations, government agencies, and other scientists in their activities, either through field opportunities, classroom lectures, sharing of expertise, equipment, or information, or obtaining permission for specific work.  We provide information to the National Marine Fisheries Service needed to develop management actions that reduce fall chinook salmon straying into the Snake River.  We obtain specific database information necessary for project data analysis from the CTUIR, Fish Passage Center, Pacific States Marine Fisheries Commission, and the Washington Department of Fish and Wildlife.  We require assistance from the Oregon State Police and the local county sheriff’s department when hunting or fishing violations are observed during angler surveys.

Table 3.
Umatilla Hatchery project and Satelite Facility Operations program changes following recommendations from the Umatilla Hatchery Monitoring and Evaluation Project.

ISSUE
ACTION

Summer Steelhead

Poor food conversion efficiency and severe caudal fin erosion of summer steelhead raised in Michigan raceways at high densities
· Reduced juvenile steelhead rearing densities in Michigan raceways from approximately 6 lb/ft3 to 4 lb/ft3 following the initial 1991 brood.

Summer Steelhead 

The small-graded steelhead survival was significantly lower than the larger graded steelhead.
· Acclimation of small graded steelhead and earlier release in lower sections of the Umatilla River to increase the contribution of the smalls in the hatchery returns.

Fall Chinook Salmon

Subyearling fall chinook salmon smolt to adult survival (SAS) has been (0.01-0.06%), considerably lower than the 0.30% master plan goal.
· Changed program emphasis from production to monitoring and evaluation.

· Reduced smolt releases from 2.7 million to 600 thousand.

· Develop lower river acclimation and release strategies and will evaluate SAS of future returns

· Resume full production if new rearing and release strategies can achieve adult SAS goal.

Fall Chinook Salmon

Returning adults from releases of subyearling fall chinook salmon strayed into the Snake River where stocks of ESA listed fall chinook reside.
· 100 % of the smolts were blank wire tagged or coded wire tagged for detection and removal at Lower Granite Dam.

· Rearing, acclimation and lower river release strategies are being tested and evaluated to reduce straying.

Spring Chinook Salmon

Subyearling spring chinook salmon reared at Umatilla Hatchery and released in the spring had zero SAS.  Fall released subyearlings had very low SAS, (0.01-0.06%).
· Discontinued subyearling spring chinook production a Umatilla Hatchery. 

Spring Chinook Salmon
Yearling spring chinook salmon reared at the Umatilla Hatchery and released in the Umatilla River had a significantly lower SAS (0.01-0.06) than (0.18-0.55) from the same Carson stock raised at Bonneville Hatchery (brood years 1991-1994).


· Eggs are incubated at low temperature to reduce size at release.  This strategy is intended to produce a smaller smolt, similar to the smolts produced at Bonneville Hatchery.

· Initiated early transfer of 30% of the yearly production at Umatilla Hatchery to acclimation ponds for a cold-water rearing phase prior to release.

e. Project history (for ongoing projects) 

   This project (9000500) has continued uninterrupted since 1992.  Research objectives were developed from hatchery technical work group meetings, the Umatilla Hatchery Master Plan (CTUIR and ODFW 1990), and a comprehensive plan for monitoring and evaluation (Carmichael 1990).  We have completed 7 years of monitoring and evaluation of fish reared at Umatilla, Bonneville, Cascade, Irrigon, Little White Salmon, and Willard hatcheries (Keefe et al. 1993, 1994; Hayes et al. 1996a, 1996b; Focher et al. 1997; Hayes et al. 1997, Carmichael 1997).  Information collected to date includes data on fish health, juvenile rearing, migration, and water quality.  Preliminary data on smolt-to-adult survival has been analyzed and used to make changes to the hatchery program.  This information will be updated as data from completed brood years is acquired.

   Preliminary results indicate equal survival between fish reared in Michigan and Oregon raceways and within Michigan passes.  However, analysis has been hampered by small sample size.  If these trends continue, Michigan systems will be used to increase the smolt production and adult contributions of subyearling fall chinook salmon reared at Umatilla Hatchery compared with standard rearing strategies in Oregon raceways.  Number of smolts produced per gallon of water was approximately three times greater in Michigan raceways than in standard Oregon raceways.  Smolt-to-adult survival was low (0.01-0.03%) for the first two broods and well below Master Plan expectations of 0.3%.  However, these goals were established following several years of favorable ocean-rearing conditions.  Parallel trends in smolt-to-adult survival rates of subyearling fall chinook salmon released in the Umatilla River since 1982 and those released at Priest Rapids Hatchery, Washington suggest Master Plan goals will be met for broods that experience favorable ocean conditions.  Smolt-to-adult survival for fish released during favorable ocean conditions in the mid-1980’s averaged 0.7% for Umatilla River releases and 1.1% for Priest Rapids Hatchery releases.  Smolt-to-adult survival has been higher for yearling fall chinook salmon compared with subyearlings, but still well below Master Plan goals.  Yearling production has shifted to Bonneville Hatchery because increased survival and limited rearing space at Umatilla Hatchery.  Michigan vs Oregon comparisons with yearling and subyearling indicated no difference in stress response and migration to John Day Dam, but descaling was higher in Michigan-reared fish.  Annually, more than 3 million fall chinook salmon have been wire-tagged since 1994 to assist in the removal of strays from Lower Granite Dam.  Initial data indicates that strays are being successfully removed.

   Spring chinook salmon have been reared at Umatilla Hatchery as subyearlings for release in both the spring and fall, and as yearlings for spring release.  Preliminary results from completed broods that have experienced poor ocean conditions indicate smolt-to-adult survival for all these rearing strategies has been lower than Master Plan expectations.  Spring-released subyearlings were reared for two years to utilize the high growth rates that were predicted for the warm water at Umatilla Hatchery.  However, growth rates were not as great as predicted and the program was discontinued due to extremely poor survival.  Fall-released subyearlings were reared at Umatilla and Bonneville hatcheries to capitalize on unused rearing space.  Smolt-to-adult survival of fall-released subyearlings has been higher for Bonneville fish compared with Umatilla fish and higher in one of three years than spring-released yearlings.  Smolt-to-adult survival of yearlings are below Master Plan goals and 5 times greater for Bonneville-reared fish than Umatilla-reared fish.  Differences in survival for yearlings between the two hatcheries may be associated with differences in seasonal temperature profiles or fish health.  Lack of pronounced seasonal temperature changes at Umatilla Hatchery has prompted us to transfer a portion of the production upriver to evaluate whether cold-water overwintering will improve survival.  There appeared to be no correlation between ATPase levels, smolt development, and migration success for yearlings.  Smolt-to-adult survival has been similar between Michigan- and Oregon-reared fish.  Recent releases have produced as many as 2,200 adults to the Umatilla River, and an associated recreational and tribal fisheries.

  Eight brood years (1991-1999) of Umatilla stock summer steelhead have been reared in Michigan raceways at Umatilla Hatchery, acclimated at upriver sites, and released into the Umatilla River.  Preliminary results from completed broods that have experienced poor ocean conditions indicate smolt-to-adult survival (0.05-0.34%) has been lower than Master Plan expectations (2.7%).  Smolt-to-adult survival has been higher for groups released in April compared to groups released in May.  The original hatchery plan was to rear Wallowa stock steelhead in Oregon raceways at Umatilla Hatchery (instead of Irrigon Hatchery) to evaluate Michigan vs Oregon rearing, but this has not been possible due to water shortages.  However, a gross measure of Michigan-reared steelhead performance may be possible.  Smolt-to-adult survival of Michigan-reared steelhead raised at Umatilla Hatchery and released in the Umatilla River has been similar to Oregon-reared steelhead raised at neighboring Irrigon Hatchery and released in the Grande Ronde Basin.  The condition of smolts reared in first, second, and third pass Michigan raceways has been similar to smolts reared in Oregon raceways at Irrigon Hatchery.  Baffle-removal was implemented on one Michigan raceway in 1996-97 to evaluate effects on fish health.

   Water quality has generally been similar in Michigan and Oregon raceways.  Effects of poor water quality and rearing fish at high densities were reduced by using high turnover rates and oxygen supplementation at the head of each raceway.  We removed the baffles from some Michigan raceways and increased water turnover and oxygen supplementation to improve water quality in some high-density rearing programs.

   Surveys of the recreational fishery have shown that significant fisheries have been developed in the Umatilla River for salmon and steelhead. More than 12,000 angler-hours have been measured annually.  Annual fisheries have been developed for coho and fall chinook salmon.  In addition, sport seasons for spring chinook salmon have been possible in 7 of 10 years.

   After eight years of intensive monthly and preliberation monitoring, no ectoparasites or viral agents have been detected on or in any juvenile salmonids reared at Umatilla Hatchery.  The growing knowledege of fish health information continues to add to the collective juvenile and adult pathogen and disease profiles that are valuable to future planning and management for a successful Umatilla Hatchery program.  Losses of juvenile spring chinook salmon from bacterial kidney disease (BKD) at Umatilla Hatchery in some of the earlier years in this program prompted more aggessive BKD management by implementation of 100% BKD sampling of female broodstock for egg segregation and/or culling starting in 1997.  This practice will help reduce the impact of bacterial kidney disease on restoration efforts.  Studies of the cold-water disease bacterium, Flexibacter psychrophilus, suggest that fish were infected through abrasions of the skin, possibly from the baffles in Michigan raceways.  Baffles removal appears to reduce disease levels.

f. Proposal objectives, tasks and methods
   Initial program objectives were designed to answer specific problems that were described as biological critical uncertainties in the Umatilla Hatchery Master Plan (CTUIR and ODFW, 1990).  Objectives that continue to address the uncertainties from Umatilla Hatchery Master Plan (CTUIR and ODFW, 1990) are objectives 2, 3, 6, 7 and 9.  Objectives 1, 4, 5, 8 and 12 were not identified in the Umatilla Hatchery Master Plan, but were developed to provide fishery co-managers with information regarding all aspects of performance of hatchery produced salmon and steelhead from specific rearing and release strategies developed after initial operation of the hatchery.
Umatilla Hatchery Monitoring and Evaluation Program Objectives: 

1.  Determine and compare smolt-to-adult survival, life history characteristics and straying of Umatilla Hatchery reared subyearling fall chinook salmon from lower and upper river releases and acclimation strategies.

Task a.

Ho:  Smolt-to-adult survival is not significantly different among subyearling fall chinook salmon released at lower and upper river sites.

Ho:  Smolt-to-adult survival is not significantly different among subyearling fall chinook salmon acclimated prior to release and fish released directly into the Umatilla River.

Ho:  Straying of subyearling fall chinook salmon is not significantly different among released at lower and upper river sites.

Ho:  Straying of subyearling fall chinook salmon is not significantly different among groups acclimated prior to release, and fish released directly into the Umatilla River.

Assumptions:  Ability to collect 35 wire-tagged fish per treatment to analyze life history and survival success.

Task b.

Ho:  Migration survival and duration are not significantly different among subyearling fall chinook salmon released at lower and upper river sites.

Ho:  Migration survival and duration are not significantly different among subyearling fall chinook salmon acclimated prior to release and fish released directly into the Umatilla River.

2.  Determine and compare smolt-to-adult survival, life history characteristics and straying of yearling spring chinook salmon from an over winter, coldwater acclimation strategy and a spring acclimation strategy.  

Task a.

Ho:  Smolt-to-adult survival is not significantly different between yearling spring chinook salmon from a winter, coldwater acclimation and spring acclimation.

Ho:  Straying of yearling spring chinook salmon is not significantly different between a winter, coldwater acclimation and spring acclimation. 

Assumptions:  Ability to collect 35 wire-tagged fish per replicate to analyze life history and survival success.

Task b.

Ho:  Migration survival and duration are not significantly different between a winter, coldwater acclimation and spring acclimation. 

3.  Determine and compare smolt-to-adult survival, life history characteristics and straying of summer steelhead reared in Michigan raceways and released at lower and upper river sites
Task a.

Ho:  Smolt-to-adult survival is not significantly different between summer steelhead reared in first, second, and third pass Michigan raceways.

Ho:  Smolt-to-adult survival is not significantly different between summer steelhead acclimated and released at lower and upper river sites.

Ho:  Straying is not significantly different between summer steelhead reared in first, second, and third pass Michigan raceways.

 Ho:  Straying of summer steelhead is not significantly different between summer steelhead acclimated and released at lower river and upper river sites.

Assumptions:  Ability to collect 35 wire-tagged fish per replicate to analyze life history and survival success.

Task b.

Ho:  Migration survival and duration are not significantly different between summer steelhead reared in first, second, and third pass Michigan raceways. 
Ho:  Migration survival and duration are not significantly different between summer steelhead acclimated and released at lower and upper river sites.

4.  Determine and compare rearing performance, smolt condition, juvenile migration performance, smolt-to-adult survival, life history characteristics, and cost effectiveness of subyearling fall chinook salmon reared at three densities in Michigan raceways.

Task a.

Ho:  Length, weight, condition factor, and food conversion are not significantly different among fall chinook salmon reared at three densities in Michigan raceways.

Ho:
Smolt-to-adult survival is not significantly different among subyearling fall chinook salmon reared at three densities in Michigan raceways.

Assumptions:  Ability to rear fish to equal sizes in Michigan passes.  Ability to collect 35 wire-tagged fish per treatment to analyze life history and survival success.

Task b.

Ho:  none

5.  Determine and compare smolt-to-adult survival, life history characteristics, and cost effectiveness of subyearling fall chinook salmon reared in Michigan and Oregon raceways.

Task a.

Ho:  Smolt-to-adult survival is not significantly different among spring chinook salmon reared in first, second, and third pass Michigan raceways.
Ho:  Smolt-to-adult survival is not significantly different among spring chinook salmon reared in first and second pass Oregon raceways.

Ho:  Smolt-to-adult survival is not significantly different among spring chinook salmon reared in Michigan or Oregon systems.

Assumptions:  Ability to rear fish to equal sizes in Michigan passes.  Ability to collect 35 wire-tagged fish per treatment to analyze life history and survival success.

Task b.

Ho:  none

6.  Determine and compare smolt-to-adult survival, life history characteristics and straying of yearling fall chinook salmon reared at Bonneville Hatchery and subyearling fall chinook reared at Umatilla Hatchery and released in the Umatilla River.

Task a.

Ho:  Smolt-to-adult survival is not significantly different between fall chinook salmon reared at Bonneville Hatchery and Umatilla Hatchery.

Assumptions:  Ability to collect 35 wire-tagged fish per replicate to analyze life history and survival success.

Task b.

Ho:  Migration survival and duration are not significantly different between fish reared at Bonneville Hatchery and Umatilla Hatchery.

7.  Determine and compare smolt-to-adult survival, life history characteristics, straying and cost effectiveness of yearling spring chinook salmon reared in Michigan and Oregon raceways.

Task a.
Ho:  Mean length, weight, condition factor, food conversion, smoltification, and descaling are not significantly different between yearling spring chinook salmon reared in Michigan and Oregon raceways.

Ho:  Smolt-to-adult survival is not significantly different between spring chinook salmon reared in Michigan and Oregon raceways.

Assumptions:  Ability to collect 35 wire-tagged fish per replicate to analyze life history and survival success.

Task b.
Ho: Migration survival and duration are not significantly different between fish reared at in Michigan and Oregon raceways.

Task c.

Ho:  none

8.  Determine and compare rearing performance, smolt condition, juvenile migration, smolt-to-adult survival, life history characteristics, and cost effectiveness of yearling spring chinook salmon from Umatilla and Little White Salmon Hatcheries.
Task a.

Ho:  Smolt-to-adult survival is not significantly different between yearling spring chinook salmon reared at Little White Salmon Hatchery and Umatilla Hatchery.
Ho:  Straying of yearling spring chinook salmon is not significantly different between a winter, coldwater acclimation and spring acclimation. 

Assumptions:  Ability to collect 35 wire-tagged fish per replicate to analyze life history and survival success.

Task b.

Ho:  Migration survival and duration are not significantly different between a winter, coldwater acclimation and spring acclimation. 

Task c.

Ho:  none

9. Determine annual recreational fishery for chinook salmon and summer steelhead in the Umatilla River including estimates of catch by tag code.

Null hypothesis: None

Assumptions: We assume effort and catch data obtained from interviewing a subsample of anglers is representative of the fishery.  Ability to count and interview anglers in river sections open to recreational fishing.

10. Participate in planning and coordination activities associated with anadromous fish production and monitoring and evaluation in the Umatilla basin.

Null hypothesis: None

Assumptions: None.

11.  Disseminate results and recommendations.

Null hypothesis: None

Assumptions: None.

12. Monitor and evaluate the health and disease status of spring and fall chinook salmon and summer steelhead juveniles released in the Umatilla River, adult broodstocks providing gametes for the Umatilla program, and CWT marked adults reared as juveniles at Umatilla Hatchery where possible.

Ho: None

Assumptions: Ability to collect representative samples of fish at hatchery to monitor fish health.

13.  Monitor and evaluate the health of hatchery or natural migrants from the Umatilla River.
Ho: None

Assumptions: Ability to collect representative samples of fish at hatchery to monitor fish health.

Narrative of Objectives:

Objectives (4, 5 and 8) Juvenile rearing data allows comparisons of fish performance for groups reared under different rearing profiles.  Hatchery personnel monitor growth by measuring 100 lengths and 50 weights of fish in each raceway each month.  At pre-release, 300 lengths and 100 weights and condition factors are measured from fish in each raceway.  Smolt condition, including fin erosion, descaling, and smolt development are measured for 200 fish from each raceway prior to transfer and when the fish are released from acclimation ponds.  Feeding rates and amounts are documented by hatchery staff allowing for estimates of food conversions. When possible, data on juvenile rearing will be analyzed ANOVA  procedures (Zar, 1984).

Objectives (1, 2,3, 6 and 8) Results of juvenile tagging experiments will allow us to determine migration survival and performance for different rearing profiles.  Juvenile migration data was collected from 1992-1997 by branding 5,000-10,000 fish from each raceways.  Brand retention was evaluated for each group.  Data was collected on migration timing and success by collection programs already in place at the John Day and Bonneville dams.  Currently, PIT tagging is our only marking method for migration survival and timing estimates.  Approximately 250-500 fish per group will be PIT tagged to provide adequate data.  Detection of PIT-tagged fish will occur in the Umatilla River at the lower river rotary trap, at West Extension Canal, and at Westland Canal during transport operations.  Fish will also be interrogated at John Day and Bonneville dams.  A binomial comparisons test (Zar, 1984) will be used to test for migration survival differences between rearing, acclimation and release strategies.

Objectives (1-8) Adult survival data is collected through a database maintained by the Pacific States Marine Fisheries Commission.  Tag data is used to determine contributions by brood year and release strategy.  We calculate total survival, survival to the Umatilla River, and exploitation based on expanded recovery data.  We also use the database and completed brood years to evaluate straying rates from all locations in the Columbia basin.  When appropriate, single-factor and two-factor Analysis of Variance (ANOVA) tests (Zar, 1984) will detect for smolt-to-adult survival between experimental groups of fish released at lower and upper river sites, and direct stream release versus acclimated fish. 

Objective (9) Monitoring the recreational fishery will provide information of fishery contribution of release groups and economic value of each program.  Fishing is evaluated with standard survey methods.  Sampling is conducted on 2-3 weekdays per week and on all weekends and holidays.  Anglers are interviewed using a random access survey.  Counts of anglers are made three times each day to estimate effort.  All data including coded-wire tag expansions of fish caught is made using a statistical program developed by ODFW.

Objective (10) Coordination is used to reach goals, improve work efficiency, and avoid duplication of work within the basin. We will coordinate and exchange information via the Umatilla River Operations Group, Umatilla Passage Technical Work Group and Umatilla Monitoring and Evaluation Oversight Committee (UMMEOC) to assist in project planning, schedule coordination and Umatilla Hatchery annual operations plan (AOP).

Objective (11) We will continue to disseminate our research findings in annual reports and Umatilla River Basin Management Reviews.  We expect to produce peer-reviewed  manuscripts from the results of the Michigan vs.Oregon raceways evaluation.

Objective (12 and 13) Fish health monitoring provides critical information used to improve rearing strategies and juvenile and adult survival.  Health is monitored by collecting fish from all raceways at all rearing facilities on a monthly basis.  Kidney samples are collected from jack and adults salmon returning to the Umatilla River at collection sites or during spawning ground surveys.  Analysis of variance is used for statistical analysis of cumulative percent monthly mortality and disease values.  Drug and formalin treatments are administered and tested under Investigational New Animal Drug protocols.

   Detailed methods are available in the Umatilla Hatchery Master Plan (CTUIR and ODFW 1990), and in annual reports (Keefe et al. 1993, 1994; Hayes et al. 1996a, 1996b; Focher et al. 1997; Hayes et al. 1998, Groberg 1996ab).  To ensure consistency for future evaluations, methods follow standardized criteria detailed in the Umatilla Hatchery Master Plan (CTUIR and ODFW 1990), these criteria are:

1.   Uncertainties should be evaluated in priority order.

2.
Each treatment should be replicated twice within a year, preferably, three or four times.

3.
Each treatment should be replicated four years to ensure performances are observed under a variety of environmental conditions.  This should allow us to distinguish a minimum of 50% difference among treatments with 95% certainty.

4.
At least one treatment (rearing and release strategy) for each species must be used as the standard control and maintained through time.

5.
To minimize variation we require 35 observed coded-wire tag (CWT) mark recoveries per test group.  This should give a coefficient of variation for smolt-to-adult survival of .25 (de Libero 1986; Mobrand 1987).

6.
The same species must be reared in a raceway series where water is reused and each pass must be considered a separate 
treatment because of potential differences in water quality as water is modified by the degree of reuse.

g. Facilities and equipment
1.  Fish rearing and condition data:  We will rear all fish at state, federal, or cooperatively managed hatcheries.  Fish condition will be evaluated using measuring boards, scales, and visual evaluations of each fish sampled.  Visual evaluations of descaling and fin clip quality have been standardized to provide continuity between years and observers.

2.  Offices:  Laboratory space is used at Umatilla Hatchery.  Office space in Hermiston currently occupies a 2,600 ft2 suite. 

3.  Technical Equipment:  Hand-loop detectors are used to interrogate PIT tagged fish.  Water quality is measured with a Common Sensing gas meter (model TBO-F)  to monitor oxygen, nitrogen, and total pressure.  The pH is measured with a hand-held meter.  Alkalinity is determined by titration using standard methods.  Ammonia is analyzed by a private laboratory.  .

4.  Computer Equipment:  Three desk-top personal computers (Pentium IIs an IIIs) are available for word processing, data summarization and analysis, and graphics development.  A lap-top computer (Pentium II) is used to run the PIT tag station.  MS Office is the standard software used.  SAS Statistical software is used for data analysis. 

5.  Marking Equipment:  Syringes and needles to PIT-tag fish.  PIT tags will be purchased through the Pacific States Marine Fisheries Commission. 

6.  Vehicles:  One 1/2 ton truck and one-sedan are used year-round for personnel, fish,   and equipment transport.  Vehicles are obtained from Oregon Department of Administrative Services
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Richard W. Carmichael

EDUCATION
1984 - M.S., Fisheries Science, Oregon State University, Corvallis, OR

1979 - B.S., Fisheries Science, Oregon State University, Corvallis, OR

EXPERIENCE

7/90 - Present

Program Leader - Executive Manager, Oregon Department of Fish & Wildlife, 211 Inlow Hall, EOU, La Grande, OR 97850

Program leader - Executive manager for NE Oregon Fisheries Research and Development Program. Primary responsibilities are to develop and direct implementation of a complex research program to evaluate success of protecting, reestablishing, and restoring ESA listed and non-listed stocks in eastern Oregon, oversee 14 full-time fisheries biologists and up to 8 projects, and represent ODFW on regional and national scientific committees.  Adjunct professor at Eastern Oregon University.

12/83 - 7/90

Fish. Res. Leader, Oregon Dept. Fish & Wildlife, La Grande, OR

3/83 - 12/83

Fish Res. Ass’t, Oregon Dept. of Fish & Wildlife, La Grande, OR

10/82 - 3/83

Project Asst. Oregon 
Dept. of Fish & Wildlife, La Grande, OR

EXPERTISE
Expertise in fisheries research project development and implementation, personnel management, budget development and tracking, technical report writing, natural production and supplementation research, hatchery effectiveness, hatchery and wild fish interactions, life history, harvest assessment, stock assessment, passage evaluation, straying, captive broodstock, statistical analysis, coded-wire tag implementation and assessment, bass and trout ecology, creel censusing.

PUBLICATIONS
Carmichael, R.W. 1998.  Status review of the spring chinook salmon hatchery program in the Grande Ronde River Basin, Oregon.  Lower Snake River Compensation Plan Status Review Symposium, USFWS, Boise, ID.

Carmichael, R.W. 1998. Status review of the spring chinook salmon hatchery program in the Imnaha Ronde River Basin, Oregon.  Lower Snake River Compensation Plan Status Review Symposium, USFWS, Boise, ID

Carmichael, R.W.  1997.  Straying of Umatilla River hatchery origin fall chinook salmon into the Snake River.  In: Genetic Effects of Straying of Non-Native Hatchery Fish into Natural Populations (W.S. Grant, editor).  NOAA, Seattle, WA.

Carmichael, R.W. and R.T. Messmer.  1995.  Status of supplementing chinook salmon natural production in the Imnaha River basin.  In Uses and Effects of Cultured Fishes in Aquatic Ecosystems (H.L. Shramm, Jr., and R.G Piper, eds.).

Whitesel, T.A., P.T. Lofy, R.W. Carmichael, R.T. Messmer, M.W. Flesher, and D.W. Rondorf.  1994.  A comparison of the performance of acclimated and direct stream released, hatchery-reared steelhead smolts in Northeast Oregon.  Pages 87-92 in High Performance Fish (D.D. MacKinlay, ed.); Fish Physiology Section, American Fisheries Society, Fish Physiology Association, Vancouver, British Columbia, Canada.  

Project Leader

Dale W. Chess

EDUCATION

1998  Ph.D., Limnology, The University of Montana, Missoula, MT


1990  M.S., Biology, Eastern Washington University, Cheney, WA

1987  B.S., Biology, Eastern Washington University, Cheney, WA

EXPERIENCE

11/00 - Present
Supervisory Fish & Wildlife Biologist, 

Oregon Department of Fish and Wildlife, 80866 Hwy 395 No., Hermiston, OR  97838

Project leader for the Umatilla Hatchery Monitoring and Evaluation Study.  Primary responsibilities are to identify and oversee research goals and objectives, administer and coordinate project operations, develop and monitor project budget, conduct data analyses, prepare reports, presentations, and proposals, hire, train, and supervise project personnel, participate in collection of scientific data, manage a field office, participate in interagency planning/coordination meetings, and provide technical assistance to agency staff.

11/99 – 10/00

Environmental Scientist, Utah DEQ, Salt Lake City, UT.

12/90 – 6/96

Research Assistant, University of Montana, Flathead Lake 





           Biological Station, Polson, MT.

2/87-6/90

Fisheries Biologist, Upper Columbia United Tribes Fisheries 





         Center, Eastern Washington University, Cheney, WA.

EXPERTISE
Thirteen years experience in limnology and fisheries, including experimental design and  statistical analysis.  Experience in catchment level water quality, macroinvertebrate and fish production studies.    

PUBLICATIONS

Chess, D.W., F. Gibson, A.T. Scholz and R.J. White.  1993.  The introduction of lahontan cutthroat trout into a previously fishless lake: feeding habits and effects upon the zooplankton and benthic community.  Journal of Freshwater Ecology. (8) 3:215:225

Chess, D.W. and J.A. Stanford.  1998.  Comparative energetics and life cycle of the opossum shrimp (Mysis relicta) in native and non-native environments.  Freshwat. Biol. 40:783-794.

Chess, D.W. and J.A. Stanford.  1999.  Experimental effects of temperature and prey assemblage on growth and lipid accumulation by Mysis relicta Loven.  Hydrobiologia.  412:155-164.

Assistant Project Leader
William A. Cameron

EDUCATION
1990 - M.S., Fisheries Biology, Oregon State University.

1982 - B.S., Fisheries Biology, Humboldt State University.

EXPERIENCE
2/92 - Present
Fishery Biologist (Assistant Project Leader), Oregon Dept. Fish & 
Wildlife, 80866 Hwy 395, Hermiston, OR  97838

Assistant project leader for Umatilla Hatchery Monitoring and Evaluation Study.  Duties include monitoring growth, health, juvenile migration success, adult survival for hatchery reared salmon and steelhead, and overseeing sport fishery creel survey.  Also conduct data analyses, prepare reports, presentations, and proposals, train and oversee project personnel, participate in collection of scientific data, participate in interagency planning/coordination meetings, and provide technical assistance to agency staff.

5/91 - 2/92
Fishery Biologist, U.S. Forest Service, McKenzie Bridge, OR  97413

10/88 - 1/91
Research Assistant, NPS Coop. Park Study Unit, O.S.U., Corvallis, 









OR  97331

6/87 - 10/87
Experimental Biological Aid, NPS Coop. Park Study Unit, O.S.U., 









Corvallis, OR 

6/84 - 4/87
Fisheries Researcher, Northern SE Regional Aquaculture Assoc., 









Sitka, AK  99835

5/83 - 9/83
Biological Aide, California Dept. Fish & Game, Burney, CA

4/82 - 9/82
Field Assistant, City of Arcata, Marsh Pilot Project, Arcata, CA  









95221

EXPERTISE

Seventeen years of work experience conducting fisheries and limnological studies.  Completed studies and written reports on juvenile salmonid outmigration and survival, juvenile salmonid passage at fish bypasses and ladders, resident fish populations in streams, assessments of bull trout stream restoration projects, effects of warm springs on the physical, chemical, and biological characteristics of lakes and streams, effects of inorganic nutrient additions to the physical, chemical, and biological characteristics of a lake ecosystem and it’s capacity to produce salmon smolts.  Extensive experience operating juvenile fish traps, marking fish, collecting and analyzing fisheries data and water samples, operating scientific instruments in the field and laboratory, conducting statistical analyses, and writing reports.

PUBLICATIONS
Cameron, W.A., S.M. Knapp, and R.W. Carmichael. 1997.  Evaluation of juvenile salmonid bypass facilities and passage at water diversions on the lower Umatilla River.  Final report to Bonneville Power Administration, Portland, Oregon (DOE/BP-01385-7).

Cameron, W.A. and G.L. Larson. 1993.  Limnology of a caldera lake influenced by hydrothermal processes.  Arch. Hydrobiol. 128 (1): 13-38.

Cameron, W.A. and G.L. Larson. 1991.  Baseline inventory of the aquatic resources of Aniakchak National Monument, Alaska.  Final report to National Park Service, Anchorage, Alaska.

Cameron, W.A. 1990.  Responses to fertilization and fish stocking in the pelagic ecosystem of a naturally fishless lake.  Final report to Northern SE Regional Aquaculture Assoc, Sitka, AK.

Assistant Project Leader
R. Wes Stonecypher

EDUCATION
1992 M.S., Zoology and Physiology, University of Wyoming, Laramie, WY

1989 M.S., Wildlife Ecology, Mississippi State University, Starkville, MS

1985 B.S., Biology, Washington State University, Pullman, WA

EXPERIENCE
8/95 - Present
Natural Resource Specialist (Assistant Project Leader), Oregon 
Dept. Fish & Wildlife, 80866 Hwy 395, Hermiston, OR  97838

Assistant project leader for Umatilla Hatchery Monitoring and Evaluation Study.  Duties include monitoring growth, health, juvenile migration success, and adult survival for hatchery reared salmon and steelhead.  Additional duties include monitoring egg survival and database management.  Also conduct data analyses, prepare reports, presentations, and proposals, train and oversee project personnel, participate in collection of scientific data, participate in interagency planning/coordination meetings, and provide technical assistance to agency staff.

6/94-10/95
Experimental Biological Assistant, Oregon Dept. of Fish and Wildlife, OR

3/92-10/93
Fish Biologist, Shoshoni-Bannock Tribes, Fort Hall, ID

7/91-3/92
Research Technician, University of Wyoming, Laramie, WY

8/89-6/91
Research Assistant, Wyoming Coop, Fish and Wildlife Research Unit, Laramie, WY

2/89-8/89
Fisheries Technician, Dept. of Wildlife and Fisheries, MSU, Starkville, MS

8/86-12/88
Research Assistant, Mississippi Ag. Forestry Expt. Station, MSU, Starkville, MS

2/86-8/86
Technician, Weyerhaeuser Timber Co., Environmental Research, Centralia, WA

EXPERTISE

12 years experience in warm or cold water fish production.  Fish sampling experience including: snorkeling, fyke, gill, and hoop netting, spawning boxes and seining.  Fish work includes: anesthetizing, freeze and heat branding, chilling embryos to prolong development, starch gel electrophoresis and heavy metal toxicity testing.  Additional experience in collecting and analyzing fisheries data and conducting spawning ground surveys.  Operation of scientific instruments in the field and laboratory, conducting statistical analyses, and writing reports.

PUBLICATIONS
Stonecypher, R. Wes, Jr., J.D. Fernandez, W.A. Hubert, and W.A. Gern.  1992.  Increased copper concentration in water from chilling units with copper evaporator coils.  Progressive Fish Culturist 54:61-63

Stonecypher, R. Wes, Jr, W.A. Hubert, and W.A. Gern.  1992.  Effect of reduced incubation temperatures on survival of trout embryos.  Progressive Fish Culturist 56:180-184.
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