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Section 10. Narrative
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198503800
Title: 
Colville Hatchery
A. Abstract 
The Colville Tribal Fish Hatchery is a project within the Northwest Power Planning Council’s Fish and Wildlife Program that partially mitigates for anadromous fish losses in the “blocked areas” of the Columbia River Basin.  The hatchery project was adopted into the Council’s fish and wildlife Program in 1984 as resident fish substitution for anadromous fish losses.   The goal of the project is to provide artificial production of fish that will help support and enhance tribal subsistence fisheries and non-tribal recreational sport fisheries within the Colville reservation including it’s boundary waters.  The majority of the hatchery production provides a “carry-over” fishery rather than a “put-and-take” fishery.  The project encompasses mutiple objectives, ranging from standard production objectives (i.e. numbers of fish and pounds of production to fishery related objectives (i.e. creel fish condition, catch-rates and native species / hatchery production contribution to fisheries).  Critical project actions/elements to be implemented include: (1) a minimum production of 22,679 kg (50,000 lbs) of resident salmonid production into reservation waters that support a tribal subsistence and recreational fishery that produces CPUE’s of .5-1.0 fish/hr.; Brook trout, rainbow trout and lahontan cutthroat  average creel fork lengths of 305mm, 340mm and 500 mm respectively with fish condition factor of 125x10-7.  (2) Determine contribution to subsistence and recreational fisheries of natural production fish, and hatchery origin fingerling, sub-yearling and legal size fish.  (3) Determine bull trout, redband rainbow trout and westslope cutthroat trout presence/distribution/ status and determine potential utilization as a production source to support harvest. (4) Determine phytoplankton/zooplankton/fish ecological interaction in selected lacustrine environments (Buffalo Lake, Owhi Lake and North Twin Lake) as an initial step in establishing carrying capacity estimates for potential utilization as a production source to support harvest. (4) Determine phytoplankton/zooplankton/fish ecological interaction in selected lacustrine environments (Buffalo Lake, Owhi Lake and North Twin Lake) as an initial step in establishing carrying capacity estimates for lakes that receive stocking from this project.
B. Technical and/or scientific background

This project addresses the loss of anadromous fish resources in the Upper Columbia Sub-Region above the “blocked area” created by the construction of Chief Joseph and Grand Coulee Dams.  The project enhances resident fisheries located in the Intermountain Province, specifically within the Colville Reservation portion of the Lake Roosevelt, San Poil and Lake Rufus Woods Sub-Basins.  The project mitigates for anadromous fish losses through protection/enhancement of resident fish populations to enhance fishery potential (i.e. in-place, out -of-kind mitigation).

The construction of Chief Joseph and Grand Coulee Dams completely blocked anadromous fish migrations to the Upper Columbia River Sub-Region (area above Chief Joseph Dam).  Prior to hydropower development the areas above the current “blocked area” supported a large diverse fish population, including eleven salmonid stocks (Scholz et al. 1985) that provided substantial salmon catches to the indigenous Tribes of the area (Ray 1954).  The complete extirpation of anadromous fish stocks from this area reduced the native salmonid species assemblage by approximately 64 percent, thereby severely reducing the fishing opportunities of the indigenous tribes in the affected area and altered the function of the remaining ecosystem.  Indigenous resident salmonid populations were also impacted as a result of the construction of Chief Joseph and Grand Coulee Dams. Habitat alteration (inundation) lost productivity (absence of nutrient component attributable to anadromous fish) and habitat degradation relating to land-use practices (agriculture, grazing, logging and municipal development) largely made possible by hydropower development in the region.  Additionally, indigenous resident salmonid populations were adversely affected by exotic fish species introductions attributable to Euro-American settlement.

The Colville Tribes preference is to provide subsistence and recreational fisheries utilizing native salmonid species, including anadromous fish species.  The vision of native species assemblages that support consumptive fisheries is a long-term approach and constrained by existing habitat conditions and species assemblages.  Limnological monitoring of reservation waters (Brock et al. 1995) reveals habitats that may be marginal for productive self-sustaining salmonid populations.  Typically interior reservation lacustrine habitats exhibit extensive macophyte communities, decreased hypolimnion during summer stratification and high surface water temperatures. Riverine habitats exhibit unstable banks, poor riparian communities and high summer temperatures as exhibited by many reservation streams. Substantial fines within stream substrates and intermittent flows are also serious habitat constraints to fish production.  Surveys completed on two tributaries to North Twin Lake (Beaver Dam Creek and Granite Creek) during 1996 indicate approximately 45% embeddedness and 38% fines in Granite Creek and 40% embeddedness and 32% fines in Beaver Dam Creek (unpublished data, Colville Tribe, 1996).  In addition to the physical degradation of fluvial habitats, the elimination of anadromous fish component and the associated marine derived nutrients probably limits resident fish production   Anadromous fish have been identified as keystone species (Lichatowich 1999), important to the function of ecosystems (Willson and Halupka 1995; Cederholm et al. 1989; Kline et al. 1989 and Mills et al. 1993).  Marine derived nutrients in particular play an important role in the productivity of aquatic ecosystems and salmonid production (Bilby et al. 1996, Larkin 1997 and Johnson et al. 1997).  It is unlikely that existing habitats available within the reservation (particularly lacustrine habitats) provide sufficient native salmonid production to support the current fishery without hatchery augmentation, let alone fully mitigate for the Tribes lost anadromous fishery.   

It is likely that the existing non-native fishery component constrains the probability that the affected area will return to a native species dominated fishery. The utilization of non-native fish species/stocks has a long history on the Colville Reservation.  Brook trout were observed by Tribal members as early as 1913 and were available in large numbers as early as 1930 (Hunner et al. 2000).  Historical stocking data indicates non-native species/stocks have been utilized to supplement depressed fisheries within the reservation since the early 1930's (Thiessen 1965 and Halfmoon 1978).  During these early years management of the resident fish resources on the Colville Reservation, (principally fish stocking) were conducted by two management agencies, Washington Department of Game (WDG) and U.S. Fish and Wildlife Service (USFWS).  Management assistance during 1930-1965 was provided by WDG and consisted of stocking hatchery rainbow and brook trout.  Management assistance by USFWS was provided between 1965-1989 and consisted of hatchery stocking of primarily rainbow trout and brook trout however cascade cutthroat trout and lahontan cutthroat trout were also included in the stocking schedule. Stocking activities between 1930-1989 primarily involved stocking rainbow trout and brook trout in both lacustrine and fluvial habitats. Management since 1989 has been solely conducted by the Colville Tribe and has been a continuation of the basic species stocked by the USFWS from 1965-1989, except that cascade cutthroat trout are no longer stocked due to poor fishery results.  The result of historical stocking within the reservation (legal and illegal) has been the development of non-native species/stock driven fisheries.  In some situations stocking efforts have resulted in naturalized populations of non-indigenous populations and most likely constrain potential to manage native species exclusively.   In an effort to diminish naturalized non-native species, the Tribe has discontinued non-native species stocking of fluvial habitats over the past 10-15 years and expects this trend to continue.

The current salmonid species composition of inland waters within the Colville Reservation boundaries (including Lake Roosevelt) is exclusively resident fish and contains little if any native species assemblage.  Fisheries surveys of reservation waters to date have identified only three native salmonid stocks present, which include adfluvial rainbow trout redband rainbow trout and kokanee salmon; all reside in Lake Roosevelt and the SanPoil River Sub-Basins  (Jerry Marco, Tribal Fisheries Biologist, personal communication).  The most recent genetic evaluation suggests that the kokanee population represents a unique stock (Leary 1997, 1998 and 1999) while the adfluvial rainbow in the San Poil River represent a hybrid swarm of coastal rainbow and redband rainbow trout (Leary 1997).  Fisheries surveys within the boundary waters to the reservation have recently documented viable populations of redband rainbow trout in several San Poil River tributaries however, bull trout and westslope cutthroat trout have never been documented (Jerry Marco, Tribal Fisheries biologist, personal communication).  Currently, bull trout, westslope cutthroat trout, and redband trout are rarely encountered in Lake Roosevelt (Cichosz et al. 1999; Underwood and Shields 1995) or Rufus Woods Reservoir (Venditti, USACE In press).  While the status of indigenous salmonids appear to be tenuous, the potential for remnant native salmonid populations in headwater locations may exist, as evidenced by recent Colville National Forest fishery inventory of native redband rainbow trout in Barnaby Creek and Upper Hall Creek (Tom Schuda, Fisheries Biologist, Colville National Forest, Personal communication); both are headwater tributaries adjacent to the Colville Reservation.  Successfully identifying and protecting remnant populations may provide donor stock for hatchery production to support existing fisheries and/or enhancement of wild indigenous salmonid populations. The Tribe has initiated a redband trout broodstock program at the Colville Trout Hatchery using samples collected from San Poil River tributaries with a goal of expanding this broodstock to meet hatchery rainbow trout production requirements in the near future. 

Concerns regarding negative impacts of non-native fish management activities on native species as a result of direct stocking and or emigration are acknowledged and the Tribe has not dismissed this concern.  The long history of non-native management, poor habitat conditions, lack of native species assemblages, and the Tribes decision not to conduct non-native species management in habitats occupied by native salmonid stocks minimizes the risk to native species. A large proportion (90%) of the lakes stocked through this project are closed lake systems and are not inhabited by native salmonids.  The closed system habitat further minimizes the chance that this project will adversely affect native salmonid populations. The potential however does exist in several instances for these fish to emigrate to waters not specifically managed for non-native species; typically receiving waters.  It is believed that minimal risks are associated with potential emigration, largely because receiving waters have long established non-native fish populations and exhibit marginal, native salmonid habitats, particularly those suitable for cutthroat and bull trout.  Typically these habitats are low elevation (< 2600 ft), exhibit warm summer temperatures (15 - 210C) and high sediment substrate conditions. Concerns that the Tribes current stocking program threatens and or is counter to native fish management in other portions of the Columbia River Basin are unsubstantiated.  Fishery investigations in mainstem Columbia River reservoirs do not indicate that brook trout or lahontan cutthroat trout have established viable populations Presumably if the existing non-native fish-stocking program were a significant risk to the mainstem ecosystem, viable populations would exist.  Absolutely no information has been presented to indicate that non-native species management on the Colville Reservation has had or currently poses any genetic or ecological impacts to native salmonids.  In fact, the EA completed for the hatchery found, “the effects of the hatchery on fish habitat and resources are not likely to be significant.” It is highly likely that the hatchery program has a positive effect upon the function of the ecosystem as a whole by providing a consistent forage base for Piscivors such as largemouth bass, adult brook trout, adult rainbow trout; avian predators such as eagles, osprey, heron, and grebe; mammalian predators such as mink, otter, and bear.  Fishing pressure on westslope cutthroat and redband rainbow may be reduced as a function of providing a reliable consumptive rainbow and brook trout fishery in locations unoccupied by the indigenous salmonid stocks. 

The Tribe acknowledges that there are numerous constraints to managing native species within the Colville Reservation and that hatchery production of non-native species and stocks will probably be necessary to meet harvest needs.  In an effort re-establish native salmonid populations where feasible and to manage non-native fisheries in a manner consistent with native species conservation, the hatchery program will initiate several new actions to address native species issues and artificial production that include: (1) Native species presence/distribution/status survey to verify existing native salmonid populations within the reservation, their potential for enhancement and eventual utilization to enhance reservation fisheries. (2) A 100% marking program to assist in the identification with mixed stock harvest, natural production, hatchery contribution to fishery and emigration of hatchery fish. And (3) monitoring (in selected lacustrine habitats) of phytoplankton/zooplankton/fish interactions in an effort to maintain the critical density of trout below that which adversely affects ecosystem function, yet meets consumptive fishery needs.  

C. Rationale and significance to regional programs

The hatchery program objectives are closely aligned with objectives identified in the San Poil River, Rufus Woods and Lake Roosevelt sub-basin plans.  Specifically, this project will: (1) Support a  rainbow trout, brook trout and Lahontan cutthroat trout fishery within the Colville Indian Reservation. (2) Define native salmonid presence/distribution/status within the Colville Reservation and identify potential fishery opportunities and enhancement. (3) To the greatest extent possible, replace coastal rainbow trout with native redband rainbow trout.  (4) Monitor the ecological effects of fish stocking activities on phytoplankton /  zooplankton / fish interactions in an effort to manage stocking activities consistent with long-term ecosystem function and consumptive fisheries. (5) Monitor / determine contribution to subsistence and recreational fisheries of natural production fisheries component and fingerling, sub-yearling and yearling hatchery fish. Rufus Woods and Lake Roosevelt Sub-Basin summaries and the hatchery program each identify objectives to: (1) Annually, enhance and maintain a successful subsistence fishery for Colville Tribal members as well as non-member sport fishery with hatchery-reared rainbow trout in lakes and streams of the Colville Reservation with catch rates of 0.5-1 fish/hour, an average condition factor of >125xE-7 and an average length of 340mm.  (2) Annually enhance and maintain a successful subsistence brook trout fishery for the Colville Tribal members as well as a sport fishery for non-members on the Colville Tribe Reservation with catch rates of 0.5 - 1 fish/hour, an average condition factor of >125xE-7, and an average total length of 305mm. (3) Lake Roosevelt, Rufus Woods and SanPoil River sub-basin plan objectives propose where feasible, restore, enhance, and maintain wild/native salmonid populations on the Colville Indian Reservation at harvestable levels. The hatchery program objective to identify / determine bull trout, redband rainbow trout and westslope cutthroat trout presence absence/distribution/status and potential utilization as a brood source for hatchery production will, in-part, accomplish this sub-basin objective. (4) The hatchery objective to manage stocking efforts to maintain the critical density of trout below that which adversely affects ecosystem function while meeting consumptive fishery needs are critical to addressing sub-basin objectives; specifically, introduced rainbow, and brook trout fishery objectives, native salmonid fishery objectives and functioning ecosystem objectives identified in each of the sub-basins affected by this project (Lake Roosevelt, SanPoil River and Rufus Woods).    

This project also specifically addresses many components of the Northwest Power Planning Council’s 1994 Fish and Wildlife Program.  The Northwest Power Act authorizes the Council to promptly develop and adopt a program to protect, mitigate and enhance fish and wildlife populations affected by hydropower development.  The Colville Tribal Hatchery provides fish stocking activities that support and enhance Tribal subsistence and non-Tribal recreational sport fisheries within the Colville Reservation, including boundary waters.  These activities partially mitigate for the lost anadromous fish resources related to the construction of the federal hydropower system, including the complete extirpation of anadromous fish above Chief Joseph and Grand Coulee Dams, which addresses the mitigation and substitution elements of the Councils’ Fish and Wildlife program 

The hatchery program is consistent with the Councils’ systemwide goal of “a healthy Columbia River Basin, one that supports both human settlement and long-term sustainability of native fish and wildlife species in native habitats where possible, while recognizing that where impacts have irrevocably changed the system we must protect and enhance the ecosystem that remains.  To implement this goal, the program will deal with the Columbia River as a system; will protect, mitigate and enhance fish and wildlife while assuring adequate, efficient, economical and reliable power supply; and will be consistent with activities of fish and wildlife agencies and tribes” (1994 Fish and Wildlife Program, Section 2.1). While the hatchery program does not exclusively enhance native species; rainbow trout (a native salmonid) constitute approximately 55% of the total hatchery production and the proposed new elements of native species presence/distribution/status, hatchery fish marking/evaluation and ecological interaction monitoring all address hatchery/native fish management.  Additionally the program addresses supporting human settlement (consumptive utilization of natural resources) and minimizing conflicts with power production and other uses of the Columbia River by providing a fishery off-site, but closely associated with the mainstem Columbia River. The hatchery program also addresses fisheries management in irrevocably altered habitats (i.e. management of exotic stocks and species in ecosystems that consists of severely altered and degraded habitats) and is consistent with the objectives of the Colville Tribe by providing subsistence fishing opportunities, all of which address components cited in the Councils’ Fish and Wildlife Program (Section 2.1). 

The hatchery program is a resident fish substitution project and is consistent with the Resident Fish Substitution Policy of the Northwest Power Planning Council Fish and Wildlife Program. The Power Council recognized the dilemma that faced the Colville Tribe and other fishery managers in the “blocked area” and identified resident fish substitution (including utilization of non-native species) as viable means of mitigating for lost anadromous fish resources (1994 Fish and Wildlife Program, section 10.1A, 10.1B, 10.8, 10.8A and section 16, page 73).  Substitution projects were categorized as one of the two highest priorities in the Councils’ resident fish program, slightly behind recovery of native populations impacted by the hydropower system.  The Council further delineates that the distinction between these two highest priorities was a narrow one, applicable only to marginal choices among such projects (1994 Fish and Wildlife Program, Section 10.1B).  The Council continued to elaborate in the 1994 Fish and Wildlife Program Findings regarding their position involving the two highest priorities in the Council’s resident fish program with the following.  “The Council does not expect that the slightly hierarchical statement of highest priorities will lead to the funding of native fish rebuilding measures and not resident fish substitution measures, at least as related to the blockages above federally operated hydropower projects.”(1994 Council Fish and Wildlife Program, Section 16, page 72).   “The Councils’ clear intent is that resident fish substitution activities also be funded.  If the Councils’ priority language is the funding of rebuilding efforts for weak but recoverable native fish populations and not of substitution measures (or vice versa), the Council will take action to address this situation.” (1994 Council Fish and Wildlife Program, Section 16, page 72).  While the Council language in the 1994 program clearly articulates the intent to fund substitution measures, including those utilizing non-native species, the Council also addresses the potential conflict with native species rebuilding efforts.  The Council stresses that serious evaluation of resident fish substitution efforts using introduced fish, to ensure activities do not undermine native population conservation.  However they also state “resident fish substitution proposals using introduced fish have not and should not be terminated or de-ranked in prioritization on this basis alone, without further information demonstrating the conflicts.” (1994 Council Fish and Wildlife Program, Section 16, page 73).

The additional hatchery objectives and tasks to address native salmonid presence/distribution/status and ecological interactions resulting from hatchery stocking are consistent with enhancement of native salmonids where possible, and investigating / identifying potential conflicts with native salmonid conservation.  The addition of the aforementioned objectives and tasks should provide valuable information to assist with native and non-native fish management strategies within the Colville Reservation to partially mitigate for anadromous fish resources.  Information and analysis may also have application to other regions of the Columbia River Basin that rely upon hatchery production and non-native species to provide consumptive fisheries.

D. Relationships to other projects

This project is essentially a stand-alone project that is not reliant upon other BPA funded projects.  Personnel from this project are responsible however for over-sight of all BPA funded resident fish projects implemented by the Colville Tribe (project # 8503800, # 9001800 and 9501100).  This projects direction of providing harvestable fishing opportunities is consistent with Lake Roosevelt Fisheries Monitoring Program (Proj. # 944300) Spokane Tribal Hatchery (Proj.# 9104600), Sherman Creek Hatchery (Proj.# 9104700) Lake Roosevelt Rainbow Trout Net Pens (Proj.# 9500900) and Resident Fish Stock Status Above Chief Joseph and Grand Coulee Dams (proj.# 9700400).  Additionally, this project is closely aligned with activities conducted by Washington Department of Fish and Wildlife (WDFW) to provide fishing opportunities.  WDFW uses non-native species to provide fishery benefits, in many cases the species compositions are similar and are stocked into similar habitats and are in the same general geographic area.  For example, the Tribe stocks lahontan cutthroat in Omak Lake in Okanogan County and WDFW stocks lahontan cutthroat trout into Lake Lenore, both are highly alkaline waters with no native salmonid species assemblages.  The tribe stocks brook trout in numerous lakes on the reservation (Okanogan and Ferry Counties) that do not have native salmonid species present.  WDFW also stocks brook trout in Okanogan and Ferry County waters, some of which are adjacent to the Colville Reservation. 

E. Project history (for ongoing projects) 

The Colville Tribal Fish Hatchery Project was amended into the Northwest Power Planning Councils Fish and Wildlife Program in 1984, to provide funding for the design, construction and operation and maintenance of a resident trout hatchery program on the Colville Reservation.  The resident trout hatchery program partially satisfies Bonneville Power Administrations fish and wildlife responsibilities pursuant to Section 4(b)(10)(a) of the Pacific Northwest Electric Power Planning and Conservation Act and other legislation. 

The project has been in existence for 21 years, beginning with feasibility studies, NEPA compliance documentation and design work all occurring between 1984 and 1988.  Construction of the hatchery occurred between 1988 and 1990, including an Operations and Maintenance Agreement (O&M) between BPA and the Colville Confederated Tribes.  The O&M Agreement is a 25-year legal obligation with a 25-year renewal option to provide appropriate funding to satisfy program goals and objectives and for the program to operate within industry standards and accepted methods (for more detailed information see Colville Tribal Hatchery Operations and Maintenance Agreement).  Reports and technical papers developed during this period include: Environmental Assessment Report (Jones & Stokes Associates, Inc. 1986), Well Field Construction Report (Sweet, Edwards/EMCON 1987), Well Field Analysis Report (Sweet, Edwards and Associates 1987), Water Quality Report (Truscott 1987), Pre-design report (R, W. Beck and Associates 1986), Design Report (R.W. Beck and Associates 1988) and Hatchery Construction Documents, including design drawings (R.W. Beck and Associates 1988).

Operations began at the hatchery in the fall of 1990 and have continued to the present time.  Originally the project was only production goal orientated (1990-1994).  Beginning in the operating year 1995 more fishery related goals and objectives were developed for the program to assess the programs impact on subsistence and recreational fisheries (Truscott 1995) Objectives include both short-term (annual production objectives and administrative objectives) and long-term (fishery related objectives such as average creel size fish, catch per unit efforts, average fish condition factor in the creel, increases in natural production fishery component, maintenance and development of free-ranging broodstock sources, monitoring and evaluation and development of comprehensive fishery management plans. Re-assessment of the fishery objectives was completed in 1999, which resulted in modified objectives, including catch-rates, fish condition factors, trophic level investigations and native salmonid presence/distribution (Truscott 2000) and are represented in the Fy-2001 project proposal.  Re-assessment continues annually based on the latest data.  Reports and technical papers developed in recent years include: Annual operating plans (Trucsott 1990-1999), annual reports (Truscott 1990-1999, Arterburn and Christensen 2000-2002, Fairbank 2003-2005)),  and Reservation Lake Survey (Fairbank 2005)
With the exception of 2001 the project exceeded the production objective of 22,679 kg (50,000 lbs.) of resident salmonid production annually in all years since 1998.    Hatchery production during 2002 through 2005 has been on averaged, 66,500 pounds, 133% of the annual production goal 

Hatchery monitoring activities relative to fishery contribution have been maintained throughout this project and have included: Creel census surveys on most reservation lakes, with special emphasis on North Twin Lake, South Twin Lake, Omak Lake and Owhi Lake.  Voluntary creel box surveys (supported by regulation) have been maintained on Big Goose Lake, Little Goose Lake, Omak Lake, Summit Lake, McGinnis Lake, North and South Twin Lakes, Bourgeau Lake and Rebecca Lake.  Specific evaluation components of interest included Catch Per Unit Effort (CPUE), % returned to creel, average fish length, weight and condition factor as well as relative species abundance.

In 2002 and electro fishing vessel was purchased.  Along with gill nets and fish traps this vessels has been used for fish surveys in Bourgeau, LaFluer, Round, North and South Twin, Simpson, Buffalo, Gold, Mcginnis and Rebecca Lakes.   Camille, Fish, Nicholas, Sugar, Owhi, Little Goose and 21 Omak Basin Lakes have been surveyed using gill nets and traps.
Winter and summer temperature profiles were obtained on all of the above lakes.  Other water quality data as well as the relative abundance of macrophytes was obtained where appropriate.

While creel and lake/stream monitoring data show that the hatchery program has generally been successful in meeting its goals, these data also highlight problem areas and areas of concern.   Many Reservation lakes have very marginal oxygen/temperature conditions during July, August and early September.   It is likely that these conditions have worsened in recent drought years.   These conditions may have contributed to the increased abundance of non native species and to the poor CPUE in the last two years of coastal rainbows that have been planted in Twin Lakes.  A better understanding of local conditions, a modified stocking program and a switch to native redband rainbows for stocking will likely improve survival and catch rates.
F. Proposal biological objectives, work elements, and methods

Objective 1. Annually, produce and stock  a minimum of 22,679 kg (50,000 lbs) of resident salmonid production into reservation waters, that support a Tribal subsistence fishery and non-tribal recreational fishery.  Specifically, a Tribal subsistence and recreational fishery of 1.0 fish/hr. and .5-.8 fish/hr. CPUE respectively.  Brook trout,  lahontan cutthroat and rainbow trout average creel fork length of 305mm, 500 mm and 340mm respectively and fish condition factor of 125x10-7.

Relavant  Subbasin Objectives

   1A5  Restore resident fish species (subspecies, tocks and populations) using artifical production.

   2A2  Protect and enhance redband trout and kokanee salmon populations and preserve their genetic integrity, while maintaining their subsistence and recreational fishery.
   2A3   Preserve and enhance native fish where historically present.

   2A4   Protect the genetic integrity of all native fish.
     2C1   Artificially produce enough fish to supplement consistent harvest to meet state  

                    and tribal management objectives.
     2C2   Arificially produce enough salmonids to supplement a consistent harvest rate of 

                    1 fish per hour, where habitats allow.

Critical Assumptions:  Genetic integrity of all stocks will be maintained at the Colville Hatchery and fish will only be stocked where appropriate.
Tasks and associated methods requried to meet to achieve objective 1 can be grouped into gereral catagories: fish culture activities (including distribution to reservation waters) and egg acquisition. 

Fish Culture and distribution
Task 1a. -  Rear and stock 16,000 lbs. of yearling (5 fish/lb) redband rainbow trout. 

Task 1b. -  Rear and stock 13,200 lbs. of sub-yearling (25 fish/lb) redband rainbow trout.

Task 1c. -  Rear and stock 1,857 lbs. of fingerling size (90 fish/lb) redband rainbow trout.

Task 1d. -  Rear and stock 13,200 lbs. of sub-yearling (25 fish/lb) eastern brook trout.

Task 1e. -  Rear and stock 1,178 lbs. of fingerling size (90 fish/lb) eastern brook trout. 

Task 1 f. - Rear and stock 4,000 lbs. of sub-yearling (25 fish/lb) lahontan cutthroat trout.

Task 1 g.- Rear and stock 800 lbs of  sub-yearling (25 fish/lb) westslope cutthroat trout

Rearing Methods - The hatchery currently utilizes single-pass ground water that is essentially pathogen free.  Capalano troughs are utilized for rearing until the fish reach 200-600 fish/pound, at which time they will be moved to outside rearing facilities.  Outside rearing facilities consist of eight 100'x10' concrete raceways passing 450 gpm.  Fish will be reared to out-planting size in the raceways as described in the 2000 Colville Tribal Hatchery Annual Operating Plan (Truscott 1999).  Rearing densities throughout the outside rearing cycle will not exceed industry standards cited in the Fish Hatchery Management manual (Piper et al. 1992), while those standards will be exceeded for short periods during the initial inside rearing period due to space limitations.  Every attempt will be made to maintain loading at approximately 75% of maximum loading densities cited by Burrows and Combs (1968).

Fingerling and sub-yearling rainbow trout will be moved directly from the incubation facilities into Capalano troughs after complete “button-up” has occurred and reared until they are 1.1-1.3 fish/gram (500-600 fish/lb.)  They will be moved to the outside raceways for final rearing at 198 fish/kg (approximately 90 fish/lb.) and 55 fish/kg (25 fish/lb.) for fingerling and sub-yearling groups respectively.  Yearling (legal sized) rainbow will remain in the Capalano troughs until they are 330 fish/kg (approximately 150 fish/lb.) at which time they will be moved to outside raceways.  Legal sized rainbow trout will be reared in outside raceways until they are ready for distribution at 11 fish/kg size (approximately 5 fish/lb.)  The legal rainbows remain in Capalano troughs for a longer period than the fingerling and sub-yearling component because of insufficient space in the outside raceways until the sub-yearling rainbow and brook trout are out-planted.

Brook trout eggs will hatch in early-mid January and remain in  heath trays until the “button-up” stage.  The brook trout will be removed from the incubators after the “button-up” stage and moved into the Capalano troughs to rear until they are approximately 1.1-1.3 fish/gram (500-600 fish/lb.), at which they will be placed into the outside raceways.  Fingerling and sub-yearling brook trout will rear in the outside raceways until they are 198 fish/kg (90 fish/lb.) and 44-55 fish/kg.  (20-25 fish/lb.) respectively, at which time they will be distributed into Reservation lakes and streams.

All fish species at the facility will be fed Bio Products “Bio Starter” as an initial feed.  The fish will be given feed 8 times per day until they reach 1100-1300 fish/kg (500-600 fish/lb.), at which time they will be fed varying types of dry feeds supplies by Silver Cup and Moore-Clark, a minimum of 4 times a day.  The fish seem to perform equally well on feed supplied by either manufacturer.  The source of feed at any one time will be dictated by the cost, given equal performance.  Once the fish are less than 220 fish/kg (100 fish per pound), they will be fed twice daily (dry feed) until their release date.  Fish will be held without feed two days prior to being moved or loaded for distribution.

Fish Distribution - Out-planting into reservation lakes consists of 22,679 kg of resident salmonids stocked into 22 waters within the Colville reservation, and will occur during the late winter, spring and fall as detailed in the 2000 Colville Tribal Annual Operating Plan (Truscott 1999).  Stocking dates are determined by ice cover, water temperatures, fish size at the hatchery and predatory population status at the stocking locations.  Stocking will be accomplished by trucking fish from the hatchery location to the stocking site in two (2) 1200 gallon distribution trucks and one (1) 300 gallon distribution truck.  Loading rates will range between .7-1.0 lb/gal.   Anti-foaming agents and a .2% salt solution will be utilized during the distribution process.  Available habitat, angler preference, angler effort, previous year catch-rates, average size fish and condition factor determine stocking location and number.  Specialized species such as lahontan cutthroat trout will continue to be stocked into only high saline lakes.

Egg Acquisition/Incubation

Task 1h. - A transition to local redband eggs began in 2005.  In spring of 2006, approximately 1,000,000 redband eggs were taken.  The goal is to increase egg production to 2,000,000 green eggs annually.   Once hatchery survival of redbands is better known this number may be reduced.  A broodstock population of at least 3 different year classes will be maintained.
Methods- A redband broodstock population will be maintained at the hatchery.   Egg lots will be surface disinfected with 100-PPM iodine solution for 10 minutes and then put into vertical heath tray incubators at approximately .94-1.2 liters/tray.  Water flow through the vertical stacks will be approximately 19 liters/min. (5gpm).  All rainbow trout eggs will receive formalin treatment, seven days per week (1670-PPM concentration) to reduce fungus growth on the eggs.  Formalin treatment will be discontinued approximately one week prior to hatch.  All egg lots will be “shocked”  and non-viable eggs will be removed one week prior to the expected hatching date.  The rainbow trout will remain in the trays through the “button-up” stage before they are moved to capalano troughs.

Task 1i. -  Annually, obtain 800,000 eastern brook trout eggs from Owhi Lake. broodstock.

Method - Brook trout spawning operations will commence at Owhi Lake during late October and continue into early-mid November.  Brook trout will be captured with a beach seine and held at the lake in live pens during the spawning operation.  The fish will be live spawned and released back into the lake.  The male: female ration is expected to be 1:1.  Fertilized eggs will be water-hardened in iodophor (100 ppm) at the spawning site and transported to the hatchery in insulated 19-liter capacity water coolers (5 gal.).  Approximately 800,000 eggs will be taken to during the spawn taking operation.  Bacterial and viral samples will be obtained from 60 fish during the spawning process and analyzed by the USFWS Fish Health Center in Olympia Washington.  The current incubation facilities do not allow the isolation of infected eggs; therefore tissue sample analysis will be used for trend analysis of bacterial and viral occurrence/severity.

Fertilized, water-hardened brook trout eggs will arrive from Owhi Lake the afternoon of the spawning day.  The eggs will receive a surface disinfection with 100-ppm iodine solution for 10 minutes prior to being placed into vertical heath trays at approximately .94-1.2 liters/tray (32-40 oz.).  Water flow through the vertical stacks will be approximately 19 liters/min. (5gpm).  Brook trout eggs designated for sub-yearling production will be incubated at 7(C to slow their development, while those designated for fingerling production will be incubated at 14(C ambient water temperatures.  Brook trout eggs will be “shocked” and non-viable eggs will be removed one week prior to hatch.  Brook Trout eggs will be moved from the incubation Heath Stacks to free standing Heath stacks in the inside rearing room prior to hatching to make space available in the incubation room for rainbow trout.  The change in incubation location is necessary so that sub-yearling rainbow eggs can receive chilled incubation water to reduce the maturation rate.

Task 1j. -  Annually, obtain 200,000 lahontan cutthroat trout eggs from Omak Lake. broodstock.

Method – Lahontan cutthroat trout spawning activities will commence in early May.  A Lake Merwin fish trap will be installed in the North end of Omak Lake, in the vicinity of No Name Creek.  The trap will be monitored three times per week throughout the spawning period (May-June).  Adult fish will be retained at the site in two (2) separate holding pens, each 3m x 3m x 5m in size.  Fish will remain in the pens until they become gravid, at which time they will be spawned.  All fish will be live spawned and returned to the lake. Female: male ratios will be dependent upon the capture ratio, but are expected to be 1:1.  Fertilized eggs will be water-hardened in iodophor (100 ppm) at the spawning site and transported to the hatchery in insulated 19-liter capacity water coolers (5 gal.).  Bacterial and viral samples will be obtained from 60 fish during the spawning process and analyzed by the USFWS Fish Health Center in Olympia Washington.  The current incubation facilities do not allow the isolation of infected eggs; therefore tissue sample analysis will be used for trend analysis of bacterial and viral occurrence/severity.


Lahontan cutthroat eggs will arrive at the hatchery in the afternoon of the spawning day. The eggs will receive a surface disinfection with 100-ppm iodine solution for 10 minutes prior to being placed into vertical heath trays at approximately .94-1.2 liters/tray (32-40 oz.).  Water flow through the vertical stacks will be approximately 19 liters/min. (5gpm).  All eggs will receive formalin treatment, seven days per week (1670-PPM concentration) to reduce fungus growth on the eggs.  Formalin treatment will be discontinued approximately one week prior to hatch.  All egg lots will be “shocked”  and non-viable eggs will be removed one week prior to the expected hatching date.  The lahontan cutthroat trout will remain in the trays through the “button-up” stage before they are moved to capalano troughs.



Task 1k.  Obtain 25,000 eyed westslope cutthroat eggs from WDFW to produce 20,000 subyearling trout to stock in Gold, Summit and Cody lakes.


Method – Obtain 25,000 eyed eggs from WDFW (if available). Egg lots will be surface disinfected with 100-PPM iodine solution for 10 minutes and then put into vertical heath tray incubators at approximately .94-1.2 liters/tray.  Water flow through the vertical stacks will be approximately 19 liters/min. (5gpm).  All rainbow trout eggs will receive formalin treatment, seven days per week (1670-PPM concentration) to reduce fungus growth on the eggs.  Formalin treatment will be discontinued approximately one week prior to hatch.  All egg lots will be “shocked”  and non-viable eggs will be removed one week prior to the expected hatching date.  The rainbow trout will remain in the trays through the “button-up” stage before they are moved to capalano troughs.

Objective 2. - Determine contribution to subsistence and recreational fisheries of natural production fisheries component and fingerling, sub- yearling, and yearling hatchery fish in supporting subsistence and recreational fishery needs (objective 1a. 1b. and 1c).  

Relevant Subbasin Objectives

     2A2     Maintain, restore, and enhance wild populations of native fish, and subsistence species, to provide harvestable surplus.
     2A4     Protect the genetic integrity of all local and native fish.

Critical Assumptions:

      Information will be used to stock most efficiently while maintaining genetic integrity.
This facility releases several different life-stages (fingerling, sub-yearling and yearling) of most species reared at the facility.  At the present time little information exists pertaining to the fishery contribution of any one particular life-stage release or natural production (if any) for a given species, either as a component of the consumptive fishery, free-ranging broodstocks (lahontan Cutthroat and brook trout) or as a emigration consideration. Monitoring elements such as those discussed above should enhance the projects abilities to maximize the efficacy of stocking to meet consumptive fishery needs, effectively manage broodstocks, manage mixed stock fisheries and determine if emigration is occurring and what implications that may have for indigenous species.

Task 2a. -  Develop/implement marking program for hatchery origin fish (approx. 1,000,000 fish).

Method - The program proposes to continue with the current tribal marking program using an adipose clip and application of an elastomer tag to 100% of the hatchery production to be released into reservation waters. The Tribe will continue to operate a marking trailer to accomplish this task.  

Task 2b. - Conduct creel census surveys on Buffalo lake, McGinnis Lake, Owhi Lake, Omak Lake and  Twin Lakes and other assigned waters.  

The aforementioned lakes receive approximately 90 percent of the hatchery production, receive the bulk of the angler pressure and include the two broodstocks of interest.  Conducting tag recoveries in these locations will maximize data collection and be most pertinent to the consumptive fishery evaluation and broodstock management.  

Methods – Creel census be accomplished utilizing voluntary creel boxes and a roving creel census survey with  non-uniform probability sampling (Malvestuto, 1978). Creel census surveys data will include angler effort, species, origin (hatchery/natural production), fork-length, and weight, condition factor.  In addition to basic creel census data, stomach collection will be conducted when possible to provide samples for food habit analysis.  Analysis of creel data will utilize standard statistical analysis (mean, median, mode, standard deviation etc.)  The difference between data sets will analyzed using  ANOVA analysis of variance.  The food habit analysis will include (1) index of relative importance (IRI) and (2) index of diet overlap within and between species. The index of relative importance (George and Hadley 1979) will be calculated using the formula:
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Where: RIa = relative importance of food item a;

AIa = absolute importance of food item a (i.e. frequency of occurrence +numerical frequency + weight frequency of food item a; and 

N = number of different food items.

Source: Lake Roosevelt Fisheries Monitoring And Limnological Research, (Underwood and Shields 1996).

The diet overlap coefficients will be calculated using IRI values for the variables Pxi and Pyi in the equation:

n





Cx = 2( (PxixPyi)





           iI=1





     ____________________ 





       n                   n





    ( Pxi2 + ( Pyi2

                      


     iI=1                  iI=1             

Where: Cx = overlap coefficient;

     
  nN = number of food categories;

          Pxi = proportion of food category (i) in the diet of species x; and

          Pyi = proportion of food category (I) in the diet of species y.

Source: Lake Roosevelt Fisheries Monitoring And Limnological Research, (Underwood and Shields 1996).

Task 2c. - Conduct relative abundance surveys on Buffalo Lake, McGinnis Lake, Omak Lake, and Twin Lakes as well as selected remote lakes.


Relative abundance surveys in combination with creel census data recovery efforts should provide more comprehensive analysis (reduce potential bias of angler preference and seasonal variances) of fishery contribution provided by natural production components, specific broodyears, various sizes of fish stocked from the hatchery facility and evaluation of the potential CPUE, average fish length, fish condition factors and food habit analysis observed in the reservation fisheries.  Additionally, creel census activities will be limited to just five of 16 lakes that are stocked by this program, many of which are in remote locations.  Relative abundance surveys will provide trend data necessary to access the hatchery program efficacy in providing fish populations for fishing opportunities in locations that currently are not monitored.

Method - Relative abundance surveys will be accomplished by electro-fishing and gill net surveys.   Surveys will consist of as many as four (4) experimental bottom-set (225’) and two (2) experimental horizontal gill nets (160’ x 40’) fished approximately 16 hours each.  Fishing period will be from approximately 4:00 PM - 8:00 AM.  Frequency of netting will be increased from one time per year to three times per year (spring, summer and fall).  The methods and frequency of surveys will be conducted on a case by case basis. Analysis of gill netting data will utilize standard statistical analysis (mean, median, mode, standard deviation etc.)  The difference between data sets will analyzed using  ANOVA analysis of variance.  Food habit analysis will be consistent with the methods described in 2b above.

Objective 3.  Determine bull trout, redband rainbow trout and westslope cutthroat trout presence absence/distribution/status and determine potential utilization as a brood source for hatchery production.

Relevant Subbasin Objectives

    2A3     Preserve and enhance native fish where present.

    2A4     Protect the genetic integrity of all focal and native fish.

Critical Assumptions

     Redband rainbow trout that are identified will be utilized for broodstock.

In an effort re-establish native salmonid populations where feasible and to manage non-native fisheries in a manner consistent with native species conservation, the hatchery program will initiate a native species presence/distribution/status survey to verify existing native salmonid populations within the reservation, their potential for enhancement and eventual utilization to enhance reservation fisheries.

Task 3a. - 
 Conduct presence/absence surveys throughout lotic systems on the Colville Reservation.

Method -
Several methods have been used to survey fish in streams. Several methods such as Hankin and Reeves estimate fish abundance, while other detect presence (Hillman and Platts, 1993; Green and Young 1993 and Bonar et al. 1997).  Due to the assumed rare occurance of species such as bull trout, redband rainbow trout and westslope cutthroat trout on the Colville Reservation, a fishery survey method which detects presence /distribution rather than abundance will better serve this initail investigation.  Because all the aforementioned fish presence methods have inherent biases such as minimum species threshold densities, non-uniform population distribution (overdispersion), variable sampling efficiencies and time constraints, the tribe proposes to utilize a modification of methods described in the Interim Protocol for Determining Bull Trout Presence (Peterson et al. 2000).  Although this protocol was establish specifically for bull trout, it’s application may be appropriate to access presence of “rare” salmonids.    It is important to note that establishing 100% confidence of species absence is not feasible and this survey will provide a single point-in-time estimate of rare species presence/distribution throughout a given stream.  A zero catch using this method only indicates that species densities are below that identifed in watersheds which used to develop the model (i.e. Salmon River, Clearwater River and Boise River basins in Idaho) for a given detection level (95% in this instance).


Due to the lack of data available of historical and current distribution of native resident salmonids within the Colville Reservation, a large-scale survey will be conducted (watershed scale).  All streams within a watershed that exhibit perennial flows through all or portions of the stream course will be surveyed, employing a stratified random design to assess all types of habitat within a designated valley segment as described in the Timber Fish and Wildlife Ambient Stream Monitoring Methodology (Ralph 1990).  The number a sample units required for each stream will be determined by consulting the probabilities of detection in 50- meter long sampling units table presented in Peterson et al. 2000. The random selection of the 50-meter sample sites will be proportional to the lengths of the identified valley segments.


Electofishing will be utilized as the principle means of sampling rather than nightime snorkeling due to multiple species targeted and safety concerns (i.e high rattlesnake populations across much of the Reservation).  Electrofishing (DC unpulsed) passes and data recorded through each 50-meter sample unit in accordance with the procedures described in Peterson et al. 2000.  Electrofishing will be limited to the morning hours once water temperatures reach 160C to reduce handling stress.  Habitat variables such as gradient, temperature, channel dimension and large woody debris will be measured and recorded in accordance with procedures detailed in Peterson et al. 2000.  However, because this objective attempts to determine distribution and genetic origin as well as presence, all survey sites designated for a 95% detection level will be sampled regardless of weather or not bull trout are observed. 

Priority streams for investigation will be identified prior to implementation.  Criteria for prioritization will include: 

(1) Locations adjacent to known or suspected indiginous salmonid poopulations.

(2) Locations where artificial stocking has not occurred..

(3) Stream courses that have average summer temperatures less than 180C.

(4) Locations that occur above natural barriers.

(5) Locations above man-made barriers.

Task 3b. - Conduct genetic evaluation of  bull trout, rainbow trout and cutthroat trout identified in 3a.

Method – Mitochondrial DNA analysis from 50 fish of each species (bull trout, redband rainbow trout and westslope cutthroat trout) will be conducted.  Samples will be obtained during the presence/distribution survey (Task 3a). One-hundred percent or 50 samples which ever is less will be taken from each sample location.  A random sub-sample of the aggregate of all sample sites will be selected to provide the 50 fish sample for a given stream. Samples will be obtained in accordance with the protocol described by WDFW Genetics Laboratory Tissue Sampling for DNA Analysis (Shaklee 1998).  Genetic analysis will be preformed by a reputable State, Federal or university laboratory. 

Objective 4. – Monitor selected lacustrine environments (Buffalo Lake, Owhi Lake and North Twin Lake) which receive stocking from this project to maintain the critical density of trout below that which adversely affects ecosystem function, yet meets consumptive fishery needs.  The current stocking program is considerable, providing approximately 1,000,000 fish annually to reservation waters and should be considered intensive fisheries management.  This type of stocking effort typically provides fish densities greater than what might occur otherwise and may influence the ecological function of lacustrine habitats in particular.  Fish population densities can greatly affect the ecology of lacustrine habitats through top-down species interaction. Recent studies on trophic cascade in lakes has shown the importance of the population dynamics of fishes as altered by stocking practices in causing changes in fundamental lake processes (i.e. primary production) which in turn affect the lake’s fishery, its water quality and ecosystem function.  Zooplankton populations in particular may be adversely affected by trout (overexploitation), in sever cases this may result in changes in stoichometry of C, N and P, effect water quality and strongly influence food-web structure (Elser et al. 2000; Scheffer et al. 2000; Jeppesen et al. 2000; Bertolo et al. 2000; Tallberg et al. 1999; and Karjalainen et al. 1999).  The degree of effect upon the long-term success of fisheries may be dependent upon identifying and remaining below the critical fish density that precipitates the collapse of large zooplankton.  By understanding the affect of trophic cascade in reservation lakes it may be possible to use biomanipulation (through selective fish stocking) as a management tool to improve the function of the lacustrine ecosystem as well as to improve the lake fisheries.

                      Relevant Subbasin Objectives
              
   1A5  Restore resident fish species (subspecies, stocks and populations) using artifical 

                                  production.

                          2C1  Artificially produce enough fish to supplement consistent harvest to meet state and  

                                   tribal management objectives.

                          2C2  Artificially produce enough salmonids to supplement a consistent harvest rate of 1 

                                   fish per hour, where habitats allow.
Task 4a. - Investigate ecological interactions in selected lacustrine environments that receive hatchery origin fish on an annual basis.  Beginning with phytoplankton / zooplankton / fish interactions in Buffalo Lake, Owhi Lake and North Twin Lake.  Specifically, this task will identify:

1. .    Fish dominance 
a. Impact on biological diversity of the lake.
b. History of lakes fishery.
c. Fish Trophics 
1.) planktivores
2.) piscivores

2.      Dominant phytoplankton taxa
a.      Algal blooms
b.     Identification of dominant species

 
3.      Zooplankton Diversity
a.      Number of Zooplankton species

4.      Dominance of large-bodied zooplankton
a.      Criteria of dominance

5.      Zooplankton biomass. 

6.      Status of Littoral Zone (Macrophytes)
a.      Comparison with earlier studies of macrophytes
7.
  Lakes to be studied

a.     Buffalo, continuing Trophic Cascade Studies
b.      Owhi
c.     North Twin
 

 

Method –   Methods are described in the Surface Waters Monitoring Program of the Confederated Tribes of the Colville Reservation (Broch 2000).  Phytoplankton and zooplankton samples will be collected concurrently on a monthly sample schedule from April- September.  Samples will consists of limnetic and near shore vertical tows utilizing a Birge type closing plankton net with a reducing cone and 80 micron mesh bucket.  

Four meter vertical tows will be taken within the nearshore zone close to the edge of the south bay littoral zone to determine the extent to which the littoral zone acts as a refuge zone for large zooplankters during potentially high predation in the limnetic zone.  Duplicate vertical tows at limnetic station from bottom of thermolimnion (thermocline) to surface (16 meters in Buffalo Lake, 12 meters in Owhi Lake, and 10 meters in North Twin Lake) will be taken to access limnetic zone.

Samples for analysis (BSA) will be preserved in 10 % Lugols. The 2nd “back up” sample will be preserved in 85% ethyl alcohol with 5 % glycerol.

Lake Zooplankton Sample Analysis Methods  (BSA) 

The volume of sample concentrate will be measured and 5-ml aliquots examined at 100x on a Wilovert inverted microscope equipped with phase contrast. Multiple aliquots will be examined until a total tally of 200 is reached or up to a maximum of 30ml is used. Taxonomic identification will follow Ruttner-Kolisko (1977), Edmundson (1959), and Pennak (1989).

Biomass estimates will be based on established length/width relationships (Dumont et al. 1975; McCauley, 1984; Lawrence et al. 1987). The lengths or the lengths and widths of each sample, up to 10% of each species encountered, will be measured.  For cladocerans, the length will be measured from the tip of the head to the end of the body (shell spines excluded). For copepods, the length determinination will b from the tip of the head to the insertion of the caudal ramus. The length of rotifers will be measured from the tip of the head to the end of the body (spines, toes, etc. excluded). In accordance with McCauley (1984), biomass will be computed for the appropriate number of individuals for each sample and the arithmetic mean biomass will be multiplied times the species abundance to produce a species biomass for each sample (Broch 2000).  Samples will be analyzed for relative zooplankton abundance, dominant phytoplankton taxa, zooplankton diversity, dominance of large-bodied zooplankton species, zooplankton biomass and status of littoral zone.  

The zooplankton data collected in this objective will be combined with food habit analysis samples obtained in the creel census surveys and relative abundance surveys (tasks 2b and 2c) to examine trophic level interactions and monitor potential effects of intensive stocking activity.  Statictical methods of analysis have not been determined at this time.

G. Facilities and equipment 

The hatchery is a relatively new facility (constructed in 1988-89) and consists of standard heath tray incubation; water chiller; shallow, deep and capalano trough inside rearing; 10'x100concrete raceways for outside rearing; 100% groundwater supplied rearing water; back-up emergency generator; garage, hatchery building, fully equipped shop; on-site residences and equipment and supplies to operate a standard fish culture operation.

Appropriate vehicles either currently exist or will be requisitioned (GSA) and equipment purchased to complete the identified tasks for each objective. Currently a Boston Whaler (19’) and several small Hews Craft boats are available to conduct creel census relative abundance surveys. Experimental gillnets are currently available to this program as well as other miscellaneous items such as scales, measuring boards, wet gear necessary to complete creel census and relative abundance surveys.   All field equipment such as wet gear, block-nets, dip-nets etc. need to be purchased to support  presence/distribution survey. The equipment for fish marking is undetermined until it is determined that a sub-contract is inappropriate to complete the task.  Equipment to complete the collection and analysis of phytoplankton and zooplankton for the ecological interaction task will be supplied by the sub-contractor and consistent with that described in task 4a.
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I. Key personnel: Ed Shallenberger

 (Project Manager)

EDUCATION:  1979-1982

University of California, Los Angeles, CA
PhD.  Animal Behavior
PROFESSIONAL EXPERIENCE

May, 2006- Present: Fish Biologist, Hatchery Program Coordinator, Colville Confederated Tribes Fish and Wildlife Department.

1994-2006:  General Manager, Columbia River Fish Farm
1992-1994:  Manager, Columbia River Project, Stolt Sea Farms
1988-1992:  Manager, Tailfin Inc
1980-1988:  President, Pacific Basin Maritime, Inc.
CURRENT  RESPONSIBILITIES

Responsible for the annual operation and monitoring of the hatchery program funded by the Bonneville Power Administration. Responsibilities also include management over-sight of all BPA funded resident fish projects implemented by the Colville Tribe, represent the Colville Tribe in the Northwest Power Planning Council Fish and Wildlife Program Process and directly responsible for resident fish management within the Colville Reservation and associated boundary waters including the development of sub-basin plans for the Lake Roosevelt, Rufus Woods and SanPoil River sub-basins. Duties are diverse, including: hatchery design and construction, hatchery fish culture, broodstock mangement, fish population monitoring, habitat evaluation, experimental design, project monitoring and administration, and program coordination.

Gary Ives  (Hatchery Manager)

EDUCATION

High School Graduate, Roswell, New Mexico, 1971.

Lumni School of Aquaculture, Marietta, WA., AA Degree, Aquaculture, 1977.

PROFESSIONAL EXPERIENCE
1977-1978: Assistant Fish Technician Supervisor, Port Gamble S’Klallam Tribe.

1978-2004: Hatchery Manager, Suquamish Tribe. 

Current Employer
Colville Confederated Tribes (2005- present) 

Supervise the daily operation and maintenance of the Tribal fish hatchery. Employ accepted industry standard fish culture procedures and practices.  Provide on-site direction for fish rearing process from incubation to out-planting.  Collaborate with supervisor in the development of annual operating budget and operation plan.  Responsible for monthly fish culture reports and I&E activities with local schools.

Other Personnel

A Biologist position is required for this project to direct the presence/distribution/status survey of native salmonids.  The position will be consistent with the Tribes Fishery Biologist II qualifications, which require at a minimum A B.S. fishery degree or a closely related science field, with a minimum of 5 years work experience.
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