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Section 9 of 10. Project description

a. Abstract 
Monitoring and Enhancement of the lakes and streams on the Spokane Indian Reservation is a mitigation project intended to partially mitigate for fish and wildlife losses suffered because of the construction and operation of Grand Coulee Dam.  This project is designed to monitor existing stocking of 4 interior lakes, collect pertinent data on each lake over the period of two years to determine limiting factors and incorporate enhancement projects into written management plans for each lake.  This project would also be surveying tributaries within the reservation and monitoring wild as well hatchery stocks of fish.  Streams that could support development of adfluvial stocks would be identified as well as habitat improvement in those with existing adfluvial stocks.  

The major objectives of this proposal are to provide for and maximize the fisheries on the interior lakes and streams of the Spokane Indian Reservation.  Multi- agency cooperation will be used in those streams extending outside the boundaries of the reservation as well as tributaries into Lake Roosevelt.  This project will rely greatly upon other current projects for equipment, both field and laboratory.      

b. Technical and/or scientific background
The four major lakes, McCoy, Turtle, Benjamin, and Mathews were sampled for water quality and zooplankton in 1999 (Crossley et al. 2000).  McCoy Lake is the largest inland lake on the Spokane Indian Reservation and is located near the west-end housing development (Figure 1).  Maximum depth of McCoy Lake is 16 meters (55 feet) and has a surface area of 37.2 acres.  McCoy Creek, the principal tributary, is an intermittent stream that begins on the south slopes of the Huckleberry Mountains and drains some agricultural land before entering the east side of the lake.  Glacial alluvial sand and gravel underlie the majority of the lake, thus there is a high potential for groundwater (Lukas 1981). Heaton et al. (1993) classified McCoy Lake as eutrophic with limited oxygen supplies and stratification occurring throughout the summer months.  Heaton also measured the metalimnion at 5-9 meters.

Turtle Lake is located at the headwaters of Blue Creek and is accessible from the Wellpinit-West-End highway (Figure 1).  Turtle, with a surface area of 11.7 acres, has a maximum depth of 18 meters (65 feet) (Woodward 1973).  Heaton et al. (1993) found that the lake is also eutrophic, stratified, and limited by: anoxia in the hypolimnion, and temperature as well as dissolved oxygen in the epilimnion.   The thermocline was observed from 6 to 9 meters during the summer of 1992.  Heaton et al. (1993) also showed that oxygen did not reach the bottom sediments during fall or spring turnover possibly causing a chemocline.

Benjamin and Mathews Lake are located within the South Slopes Basin (Figure 1).  Woodward (1973) reported that Benjamin Lake had a surface area of 22.7 acres and a maximum depth of 10 meters (35 feet).  Heaton et al. (1993) performed the same baseline water quality survey on Benjamin as done on Turtle and McCoy Lake.  Benjamin Lake stratifies and experiences hypolimnetic anoxia by July.  The metalimnion throughout the summer of 1992 was at a depth of 3-6 meters.  Mathews Lake has a maximum depth of 6 meters (20 feet), surface area of 2.7 acres, with 18.3 acres of surrounding marsh (Woodward 1973).  Crossley et al. (2000) high zooplankton productivity although limited oxygen supplies throughout the fall and winter.

Joint Stock Assessment (JSA) surveys conducted in 1999 and 2000 showed similar limiting dissolved oxygen, and temperature levels (Crossley et. al. 2000) as found in 1992 (Heaton et al. 1993).  Zooplankton densities and biomass were found to be more than adequate to support large numbers of fish.  Levels of pH in 1999-2000 were improved when compared to the survey in 1992.  Fish assemblages were sampled in 2000 under the JSA although data is not yet processed.  Species observed were rainbow trout, brown trout, brook trout, large-mouth bass, and pumpkinseed (Crossley, personal communication).  Condition of spiny-rays was perceived to be good, although various stomachs of rainbow trout were empty.  Natural production of large mouth bass and pumpkinseed were observed in Benjamin Lake.  Pumpkinseed are successfully reproducing in Mathews Lake.  No young salmonid species were sampled which suggests the lack of natural production.  

In 1992, EPA funded Heaton et al. (1993) to conduct baseline water quality for 3 of the interior lakes.  Heaton’s study recommended the possibility of reducing the productivity of McCoy Lake, and an aeration system on Turtle Lake to produce habitat for salmonid spp..  Reconnecting McCoy Creek, in conjunction with the Wildlife Mitigation Project would possibly provide spawning trout habitat, decreased water temperatures, and an area of escapement.   The JSA in 1999/2000 found that McCoy Lake was the most productive, and that algae growth could be limiting oxygen.  Other limiting factors need to be assessed before enhancement projects are implemented.  For example, if an aeration system was placed in Turtle Lake; how big would it need to be, at what level would it need to be placed, could the lake support increased fish numbers, would kokanee habitat be produced, and what would be the effects to the nutrient cycling in the lake?
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Streams on the Spokane Indian Reservation that contain fish or could possibly contain sustainable fish populations are Sand Creek and its tributaries, Blue Creek, Oyachen Creek, Little Tshimikain Creek and tributaries, Tshimikain Creek, Castle Rock Creek, and Orzada Creek. 

Blue Creek has been studied extensively to assess the impacts of the Midnight Mine.  Numerous reports, as early as 1973 (Woodward), and as late as 1989 (Nichols and Scholz) have addressed heavy metals, macroinvertebrate communities, fish populations, bio-accumulation of toxic substances in fish and insects, and determination of habitat availability using the Instream Flow Incremental Methodology (IFIM).  Fisheries surveys conducted in Blue Creek in 1985 to 1987 and in 1991 showed that 99% of the relative abundance was rainbow trout (Scholz et al. 1988; Peone et al. 1993).  Fish habitat improvement structures were built in 1992 following the 1991 habitat mapping (Buchanan et al. 1991).  Structures as well as rainbow trout densities have been monitored since structure placement and have concluded that the biggest success was the removal of a man-made barrier (Jones 2000).

Tshimikain (Chamokane) Creek, using IFIM, was evaluated to determine the minimum instream flow to protect existing fish and macroinvertebrate populations.  Seven separate projects on Tshimikain Creek were completed as part of the IFIM project.  Basin morphology and water supplies were evaluated by Buchanan et al. (1988).  Barber et al. 1988 completed an instream flow analysis to determine habitat availability for selected fish species under various flow regimes and predict the effects of water removal on this habitat.  Fisheries productivity was determined from fish population estimates (Scholz et al. 1988).  Growth rates of brown trout and rainbow trout were determined by Uehara et al. (1988).  Diet analysis of brown trout and rainbow trout was conducted to determine important prey items and food resource availability (Geist et al. 1988).  O’Laughlin et al. (1988) conducted a water chemistry study to assess water quality of Tshimikain Creek.  Flow and temperature were determined to be the limiting factors affecting fish species and macroinvertebrates.  Minimum monthly instream flow of 27.7 CFS was recommended based on historical flow regimes and effective habitat time series.  Navarre (1974) studied the factors affecting trout production and recommended a minimum flow of 30 CFS.  Snow pack and flows from 1997 to 1999 were above the 25-year norm (1971 to 1995) and minimum flows have been adequate (Woodward 1999).  In previous years (1971 to 1995) flows dropped well below the desired minimum level.  Tshimikain exceeds temperature limits for a WAC class A streams in the summer and occasionally violates maximum coliform bacteria levels.  It is not known what species inhabit the upper reaches of Tshimikain Creek or the status of the fishery following the 1988 study.

Sand Creek was surveyed in 1999/2000 for fish habitat and fish assemblages (Crossley et al. 2000).  Brook trout was the only species found above the falls, along with rainbow trout below the falls.  One rainbow trout was identified in the lower reaches of Sand Creek (below falls) (Crossley, personal communication).  The lower section of Sand Creek may be a possible candidate for adfluvial introductions.

Other Creeks and tributaries have not been surveyed although there will be a preliminary survey conducted under the Joint Stock Assessment Project.  Stream flows are available through the EPA water quality monitoring.  

c. Rationale and significance to Regional Programs
Grand Coulee Dam, constructed in 1941, created Lake Roosevelt which inundated miles of stream habitat as well as extirpating anadromous salmon runs up the Spokane River, and Columbia River.  Managers struggle to balance the fishery in Lake Roosevelt with effects of drawdowns and depletion of native stocks in the river and tributaries. Lake Roosevelt managers are aware of the need of healthy tributary spawning populations to contribute to the overall fishery as well as creating overall population stability with genetic variability and healthy metapopulations.  This project would be able to provide essential monitoring and enhancement of existing wild stocks. Development of adfluvial stocks in tributaries, through this project, would contribute to the fishery in Lake Roosevelt as well as provide for subsistence and cultural fishing opportunities for tribal members. With healthy populations in the tributaries, hatchery egg-takes, would be a source of sustained native fish production.  Surveying of stream habitat and habitat improvements will allow increased quality and quantitiy.   

Lake Roosevelt Subbasin Summary identifies 5 objectives that are directly related with this project (Underwood, 2000).  In the section “Existing Goals, Objectives, and Strategies”, under “Subbasin Management” the objectives and strategies are: 1) Develop self-sustaining wild populations of kokanee salmon and rainbow trout with hatchery origin fish in a minimum of five tributaries that do not presently contain native kokanee salmon or rainbow trout by 2010.  2) Manage native wild rainbow trout and wild kokanee salmon populations to provide an annual tribal subsistence and recreational harvest of …..  3) Restore a self-sustaining anadromous fish population above Grand Coulee Dam, which provides a harvestable surplus adequate to meet traditional harvest levels by 2100.  4) Provide a successful subsistence fishery for the Spokane Tribal Members with rainbow trout and kokanee salmon in three reservation lakes (Table 1).  5) Maximize rainbow trout and kokanee habitat in Spokane Tribe Reservation lakes.

Table 1.
Spokane Tribe Reservation – Area Lake Mitigation Objectives

Species        Size                     
Hatchery Production

(lb.)              (number)
Fishery Goals

CPUE         Avg. FL       Condition

(fish/hr)            (in.)                KFL

Rainbow trout   catchable

Kokanee            catchable

salmon

Combined
8,000                28,000

300 1,000

8,300                29,000
1.0                     13.5            1.0-1.1

0.8                     13.5            1.0-1.1

1.0                     13.5            1.0-1.1

Hatchery stocking has been ongoing in the 4 major inland lakes within the Spokane Indian Reservation as partial off-site mitigation for anadromous fish losses.  Success of hatchery stocking has not been determined. The Joint Stock Assessment surveyed the lakes for basic water quality, zooplankton densities and biomass, and basic fish assemblages in 1999-2000.  Primary productivity was high in all lakes surveyed although they were limited by dissolved oxygen levels combined with temperature. Additional sampling, combined with the limited historical data, would provide the necessary information to develop management plans for each lake.  Monitoring and enhancement from this project would provide a quality fishery for Spokane Tribal Members by determining the limiting factors of each lake and implementing cost effective habitat improvement projects.  Recommendations would be implemented specific to each lake; management plans written, and expected increased angler satisfaction.  

Equipment for lake and stream monitoring is available from related projects that will reduce the costs of this project without decreasing the benefits.  As listed in the budget summary, there will be one FTE fishery biologist and one temporary technician to assist during the field season and laboratory processing.  Included in the budget is a conservative amount for lab processing of samples.  

d. Relationships to other projects 
Stocking of the lakes occurs from the Spokane Tribal Hatchery.  Concerns have been expressed concerning densities of fish stocked and seeking recommendations for stocking rates so as not to exceed carrying capacity of the lakes and limiting fish growth.  Outcomes of the proposed project would identify which species are occupying the lakes and produce carrying capacity objectives for each body of water.  The hatchery, when and where artificial stocking is recommended, would then be responsible for stocking the lakes under the new recommendations.  In return, through increased tributary populations, egg-takes would be possible from native and hatchery origin stocks.

The Joint Stock Assessment (JSA) began preliminary water quality, zooplankton, and fish assemblage collection in 1999 from the inland lakes and streams within the Spokane Indian Reservation.  It is the purpose of the JSA to conduct preliminary surveys on habitat and fisheries from bodies of water within the “blocked area” above Chief Joseph and Grand Coulee Dams.  Areas of concern are identified and general recommendations made although it is not within the scope of the JSA to investigate intricate productivity processes and provide continual monitoring. This project, taking the next logical step, would be able to sustain monitoring of the inland lakes and streams and produce management plans to meet the goals of the sub-basin summary.

The Lake Roosevelt Monitoring Program (LRMP) has assisted the JSA in supplying equipment, personnel, and technical expertise in sampling the inland lakes, which would be available to this project as well.  A support staff currently exists under the LRMP, and JSA that have knowledge of primary productivity and its effects on upper trophic levels as well as biologists with past expertise in lake and reservoir management.  Field sampling equipment (electroshocker, gill nets, fluorometer, Hydrolab, zooplankton nets) as well lab equipment (scales, zooplankton splitters and microscopes, microfilm reader) currently is used and could be shared between projects. This project would be a compliment to the Lake Roosevelt Monitoring Project as they move in the direction of modeling the lake.  Contributing stocks of fish, pollutants, and nutrients would be identified in the tributaries as well as possible stocks of fish from which to collect eggs.

This project would coincide with the Habitat Improvement Project in Lake Roosevelt although focusing mainly on the tributaries of the Spokane Indian Reservation.  The Habitat Improvement Project has placed instream structures in Blue Creek and continues to monitor fish habitat and native rainbow stocks.  The Habitat Project is proposing to redirect its efforts towards passage improvements and may cease monitoring on Blue Creek.  The continued collection of fisheries data from these native stocks are vital to long term sustainability and estimates of contributions to the Lake Roosevelt Fishery.

The STOI Wildlife O & M combined with the Wildlife Mitigation Project is currently managing areas key to water quality enhancement, riparian habitat, and lake improvement.  This project would assist in the wildlife program by assessing benefits to fisheries in each major tributary or lake.  This project would provide biological trend data to monitor improvements as well as assist in habitat restoration and connectivity efforts.

The Spokane Tribe in co-ordination with EPA has recently provided additional funds to monitor water quality on the interior lakes.  Monitoring of water quality will provide this project with crucial information in developing complete management plans for each lake.  The EPA project will allow for continual monitoring of the lakes after enhancements. 

e. Project history (for ongoing projects) 

f. Proposal objectives, tasks and methods
1. Develop self-sustaining wild populations of kokanee salmon and rainbow trout with hatchery origin fish in a minimum of 5 tributaries that do not presently contain native kokanee salmon or rainbow trout by 2010.

a. Survey potential tributaries for habitat, water quality, barriers, and existing species composition.

b. Meet with area managers to evaluate tributaries for introductions.

c. Stocking of tributaries with kokanee salmon and/or native rainbow trout.

d. Reduce non-native species competition.

e. Monitor and evaluate return and make stocking or habitat changes as needed.

Tributaries in Lake Roosevelt are crucial in reducing the dependency on hatchery production.  With increased production from tributaries, harvestable numbers would increase as each contributes to the overall fishery of the lake.  In order to develop self-sustaining native populations in tributaries not currently inhabited; available habitat and current fish composition will be assessed.  Managers, WDFW, COTR, STOI, will discuss which tributaries would best support increased attention based on initial surveys.  Habitat criteria, such as temperature, flow, gradient, instream debris, and riffle/pool ratios will be used with current fish species composition to determine suitability for self-sustaining wild populations.  The reduction or removal of competing non-native species will be completed to assist the wild populations in becoming established.  Determination of native stocks specific to the location will be determined before egg collection can take place and stocking of identified streams.  After stocking has occurred, monitoring of fish assemblage changes will be conducted by electroshocking annually.  It is projected that stream surveying will be conducted in the first two years with identification of potential tributaries and further action by the third year.

2. Manage native wild rainbow trout populations to provide an annual tribal subsistence and recreational harvest.

a. Monitor native wild rainbow trout populations in tributaries.

b. Evaluate and alter culverts that possibly create passage barriers.

c. Reduce competing non-native stocks.

Surveying the tributaries into Lake Roosevelt as in Objective 1 will identify native stocks that can then be monitored annually by electroshocking index sites to obtain trend and overall condition data.  Objective 1 will identify culverts or diversions that need removed or altered to allow fish passage.  Costs would then be shared among projects involved to complete the work.  Costs are not specifically identified to address fish barriers although it would be funded under habitat improvement in the 4th and 5th year of this project if work could not be done earlier.  If non-native stocks are negatively affecting wild stocks, then backpack electroshockers would be used to remove them over multiple years.   

3. Restore a self-sustaining anadromous fish population above Grand Coulee Dam, which provides a harvestable surplus adequate to meet traditional harvest levels by 2100.

a. Participate on the Interdisciplinary Team making land use recommendations that will benefit fish and fish habitat.

b. Identify tributaries with degredated habitat and marginal salmonid sustainability.

c. Reduce sediment loading in streams and high summer temperatures through fencing easements and restoring riparian vegetation.

It is the long-term goal to restore self-sustaining population above Grand Coulee Dam.  Completion of Objective 1 along with current stream data will provide the information needed to determine which streams need both direct and indirect habitat improvement projects developed and their subsequent locations.  Streams will be compared to the tribal water quality standards and ranked in order of importance.  By participation in the Interdisciplinary Team the biologist will be enforcing land use practices that are in accordance with and do not adversely affect improved fish habitat.  Tshimikain Creek is one stream currently identified as a location needing habitat improvement projects.  The Stevens County Conservation District is producing a watershed assessment of the Tshimikain drainage that will make recommendations and identify needs.  There are numerous groups, (Friends of Tshimikain, Department of Ecology, Stevens County), that would be involved in restoration and enhancement efforts.  Again, costs under this project are not identified for habitat improvements until stream assessment is complete (4th and 5th year).     

4. Provide a successful subsistence fishery for the Spokane Tribal Members with rainbow trout and kokanee salmon in three reservation lakes.

a. Develop sampling plan to assess fish assemblages within McCoy, Turtle, Benjamin, and Mathews Lakes.

b. Collect stocking history.
c. Sample fish asseblages in each lake.
d. Collect, review, and compare previous sampling.

e. Analyze samples in lab and enter data.

f. Report and review with hatchery managers and tribal biologists.

g. Fish tagging program.

5. Maximize rainbow trout and kokanee habitat in Spokane Tribe Reservation Lakes.

a. Measure total area usable by fish and determine limiting factors for each lake

b. Conduct sampling and analysis of phosphorus and nitrogen species in each lake.

c. Collect and analyze zooplankton, periphyton, algal, macrophyte, and benthic invertebrate composition.

d. Determine current carrying capacity of each lake.

e. Research alternative enhancement projects, costs, and effects.

f. Write management plans for each lake including enhancement recommendations and corresponding estimated harvest.

g. Host meetings to exchange information, concerns, and management ideas.

The fish within the interior lakes were sampled summer 2000 through the Joint Stock Program.  Although the data has not been analyzed, overall salmonid fish condition was poor.  This project proposes sampling the lakes to develop management plans that will increase the quality of fish as well as the quantity if possible.  This process begins by sampling the lakes for two years prior to the development of a written management plan.  This objective focuses on collecting and analyzing historical data, collection of new data (Objectives 4 & 5), and the determination of the best enhancement alternatives.  A percentage of the stocked fish will be tagged to determine growth rates both before and after enhancement activities.   Enhancement projects will begin funding in the fourth year after the completion of individual management plans.

g. Facilities and equipment
A majority of the needed equipment is currently available from related projects.
 Equipment for sampling the inland lakes such as: Hydrolab’s, electroshocking boat, fluorometer, nets, maintenance and storage shop, Wisconsin net’s, and sampling boats are currently  available from either the Joint Stock Assessment, Lake Roosevelt Monitoring, or EPA Water Quality Monitoring Programs.  Laboratory and office space are provided in the Natural Resource Department building.  Laboratory equipment, microfilm reader, zooplankton scopes and splitters, ovens, and freezers would be used in conjunction with the Lake Roosevelt Monitoring Program.  One backpack electroshocker is available from the Timber, Fish, and Wildlife Program although, due to its age and condition, a replacement should be purchased in the near future accommodating the increased use due to continual stream monitoring.  Fencing supplies such as augers, chainsaws, and stretchers would be available under the Wildlife O & M Project.  

Due to the lack of available vehicles, especially during the field season, a GSA lease vehicle is needed.  Water quality samples; such as phosphorus, nitrogen, and algae, would be contracted out to laboratories with those specific capabilities and expertise. A personal computer is needed for data analysis, communication, and report writing.  This project has a relatively large repair and maintenance budget to assist the other projects with equipment maintenance without having to buy the equipment.  
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Section 10 of 10. Key personnel

Employment of a Fisheries Biologist II, as well as a temporary Fisheries Technician would be required to adequately fulfill the needs of this project.  The biologist would be an FTE with 2080 hours annually on the project.  The qualifications for this position would be a minimum B.S. in Fisheries Resources with work experience in stream and lake sampling.  Experience would be required in managing plan writing.  The technician would be funded for only 8-months under this project to complete work during the field season as well as assist in laboratory analysis.
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