FY 2007-2009 F&W Program Project Solicitation

Section 10. Narrative

Project ID:
199001800

Title: 
Lake Roosevelt Rainbow Trout Habitat/Passage Improvement Project

A. Abstract 
The Lake Roosevelt Rainbow Trout Habitat/Passage Improvement Project is a resident fish substitution project intended to mitigate for anadromous fish losses caused by the construction and operations of Chief Joseph and Grand Coulee Dams. The goal of the project is to increase natural production for Tribal subsistence.  This substitution of resident fish for anadromous fish losses is considered in-place and out-of-kind mitigation and is in accordance with the Resident Fish Substitution Policy. 

The Project proposes to enhance natural production and survival of resident fish for recreation and Tribal subsistence with the implementation of several management actions designed to address habitat related limiting factors and restore the natural hydrologic function of the systems. EDT and QHA sixth level HUC analysis indicated the greatest limiting factors for most of the Sanpoil and Upper Columbia Subbasin’s tributaries were identified in the Subbasin plans as obstructions, summer temperatures, flows, and sediment load (IMP Subbasin Plan 2004). Additionally nutrient imbalance limits growth and diversity with most streams being both nitrogen and phosphorus limited. 

The land uses that have contributed to these limitations include cattle grazing, timber harvest, road construction and density, cut bank roads, irrigation withdrawal, restrictions of the natural channel migration with culverts and bridges, removal of riparian vegetation, agriculture, mining, and the loss of carbon and marine derived nutrients from anadromous carcasses. 

Man-made passage barriers have limited the access to spawning and rearing habitat that would have otherwise been used by rainbow trout. Many of these barriers in the Sanpoil Subbasin have been previously revised or removed by this project where protection of remnant native redband population genetics was not a concern. There are several barriers remaining on Sanpoil Highway (State Route 21), three of these culverts have high Tribal priority for revision and a cost share has been proposed to Washington Department of Transportation (WADOT). There are also a series of three large culverts in Iron Creek that were purchased by the Tribes four years ago and funding is needed to install them to restore passage to 2.63 miles (4.87km) of habitat. 

Strategies to maintain and enhance water retention in the individual watersheds, reduce sediment addition, restore riparian vegetation, restrict the access of cattle to the riparian areas, reduce temperatures, enhance selected areas of habitat, and return marine derived nutrients to the eco-system are proposed to reduce factors limiting the production and growth of rainbow trout in the Colville Reservation portions of the Sanpoil and Upper Columbia Subbasins. Review and recommendations on proposed land and water uses will be utilized to mitigate or reduce their impacts, Monitoring of migratory spawning runs of adfluvial rainbow trout, redd surveys, electro-shock population estimates, creel studies, baseline data gathering evaluation, and long term Subbasin wide monitoring are proposed to track changes in rainbow trout populations and watershed function status and trends.

All proposed actions are supported under the Inter-Mountain Provincial level and Sanpoil and Upper Columbia Subbasin Plans (IMP Subbasin Plan 2004), The Colville Confederated Tribe’s Plan for Integrated Resource Management (CCT 2001) and Fish and Wildlife Management Plan (CCT 2006) and the Colville Confederated Tribes Holistic Goal (CCT 1998).

B. Technical and/or scientific background

The construction of Chief Joseph and Grand Coulee Dams completely and irrevocably blocked anadromous fish migrations to the Upper Columbia River.  Historically this area hosted vast numbers of salmon returning to their natal waters to reproduce and die.  For the native peoples of the region, salmon and steelhead were a principle food source, providing physical nourishment and spiritual sustenance, and contributing to the religious practices and the cultural basis of tribal communities.  The decaying remains of spawned-out salmon carcasses contributed untold amounts of nutrients into the aquatic, aerial, and terrestrial ecosystems of tributary habitats in the upper basin.  

Near the present site of Kettle Falls, Washington, the second largest Indian fishery in the state existed for thousands of years.  Returning salmon were caught in nets and baskets or speared on their migration to the headwater of the Columbia River in British Columbia.  Catch estimates at Kettle Falls range from 600,000 in 1940 to two (2) million around the turn of the century (UCUT, Report #2). The loss of anadromous fish limited subsistence opportunities and restricted fisheries management, and enhancement actions exclusively to resident fish.

 Upstream migration and passage barriers limited the amount of spawning and rearing habitat that might otherwise be utilized by rainbow trout.  The results of even limited stream surveys and habitat inventories indicated that a potential for increased natural production existed.  The lack of any comprehensive enhancement measures prompted the Upper Columbia United Tribes Fisheries Center (UCUT), Colville Confederated Tribes (CCT), Spokane Tribe of Indians (STI) and Washington Department of Fish and Wildlife (WDFW) to develop and propose a comprehensive fishery management plan for Lake Roosevelt.  The Rainbow Trout Habitat/Passage Improvement Project (LRHIP) was designed with goals directed towards increasing natural production while maintaining genetic integrity among current tributary stocks. 

The plan was amended, to the Columbia River Basin Fish and Wildlife Program by the Northwest Power Planning Council (NPPC) in 1987 (NPPC, 1987).  Program Measures 903 (g) (1)(c)(d)(e) directed Bonneville Power Administration (BPA) to fund "improvement of spawning and rearing habitat in order to facilitate passage to spawning tributaries to increase natural production of rainbow trout" and "evaluate the effectiveness of the above measures by conducting a monitoring program".

Location Description of Focal Areas

This project is located in the Inter-Mountain Province in the Upper Columbia and Sanpoil Subbasins above the blocked area created by the construction of Chief Joseph and Grand Coulee Dams.  Specifically, the project is located on the Colville Reservation. Lake Franklin D. Roosevelt reaches upstream from the Grand Coulee Dam, 151 miles to the Canadian border.  Approximately 494 miles of shoreline exist where sixty-five (65) tributary streams contribute their flow and biomass to the fishery in the lake.  Ferry, Stevens, Spokane, Lincoln, Grant and Okanogan Counties border the shoreline and study areas.  The area lies within the Okanogan Highland geological district.  The land habitat surrounding this lake is diverse, habitats range from coniferous forest, lush lowlands to semi-arid shrub steppe.  The areas climate is greatly affected by the annual precipitation regimes (10 inches/year at lower elevations in the Southwest Plateau on the west side of Reservation increasing as you move east across the Reservation to 35 inches/year at the highest elevations on the east side) as well as the warming micro-climatic effects of Lake Roosevelt.  Annual temperatures range from winter lows of -40 degrees F. to summer highs of 100 + degrees F. The regions average temperature is 6.6 °C (44° F) (IRMP EIS 2001). 

The Sanpoil River Subbasin, centrally located on the Colville Reservation, is the first major tributary flowing into Lake Roosevelt approximately 25-miles above Grand Coulee Dam. The Upper Columbia Subbasin adjoins the Sanpoil to the east and Lake Roosevelt flows another 77.4 miles along Tribal lands to the Reservation’s northern boundary.

The area lies between two geologic provinces. Soils are tied to elevation being derived of mostly granite parent material with some volcanic ash in the high elevation mountains. Soil texture is gravelly sandy loam that normally is less than a meter in depth. “In lower elevations at the margins of river valleys, soils are derived from glacial till” with a sandy-loam texture (IMP Subbasin Plan 2004). At the lowest elevation along rivers the soils are derived from glacial outwash sand and gravels and are coarse in texture (Franklin and Dyrness 1988). It is notable that there is little or no sedimentary rock to release nutrients into the system. Between 12-14,000 years ago repeated ice breaks to the north that cut the Columbia River channel washed away the soils to bedrock

The area streams have traditionally been moderated by snowmelt and runoff. Floodplains, wetlands and beaver dams provided significant water storage. Land use impacts have degraded these mechanisms increasing peak flows and decreasing base flows. The hydrologic changes have resulted in destabilized stream beds and banks with increased sediment loads, warmer summer stream temperatures, loss of native vegetation and proliferation of non-native and evasive species that further impact the systems hydrology and fire regimes. 

Restoring hydrologic functions of storage and removing or reducing the land uses causing the degradation have been shown to push the hydrologic cycle towards natural runoff patterns and native ecosystem function (Stanford and 
Ward 1992). In recent years warmer winter temperatures have resulted in rain instead of snow events at the lower elevation maintaining higher flows during the late fall and winter (this may have a positive effect on natural kokanee spawning and survival in the Sanpoil River). Erosion associated with these rain events that deliver considerable water over land have caused further destabilization and sediment addition. Actions that increase water storage potential, trap sediment, stabilize banks, and return native vegetation will help to restore natural ecosystem function while maintaining the positive effects of higher flows during the fall, winter and early spring months.

Figure 1. Map of Sanpoil and Upper Columbia Subbasins on the Colville Reservation
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Focal Species


“Redband/rainbow trout were selected as a focal species for the Sanpoil Subbasin because of the recreational value as a sport fish and their cultural significance to the Colville Tribes. Redband trout are a native species to the Subbasin and represent several possible life history types. Adfluvial rainbow trout migrate from Lake Roosevelt into the Sanpoil River and its tributaries to spawn and has been identified as one of two potential native salmonid stocks remaining within the Colville Reservation (Jerry Marco, Fisheries Biologist, personal communication).  Definitive stock origin of this rainbow trout population was unknown in the late 1990s and “may carry important genetic material of the native summer steehead populations that once were abundant in the system” (Leary, 1997). Genetic analysis in the early twenty-first century indicate that the Sanpoil River adfluvial rainbow trout have some steelhead genetic markers with varying degrees of introgression with coastal rainbow trout (O. mykiss mykiss) and redband trout (O. mykiss gairdneri) (Sears 2002) (IMP Subbasin Plan, 2005).

         Non-anadromous rainbow trout display three life histories strategies fluvial, adfluvial, and resident. Typically maturing between age one and five depending on their growth rates. Analysis of scales taken during migratory trapping indicated that the greatest numbers of returning female adults are age four while a higher number of males return in their third year. Exhibiting behavior similar steelhead the juveniles in perennial tributaries stay for one to two years before migrating out to Lake Roosevelt while those in intermittent streams move out to the Sanpoil River shortly after emergence. 

Figure 2. Age structure of returning adult adfluvial rainbow trout in Sanpoil drainages
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Limiting Factors

Habitat conditions were assessed in the Sanpoil Subbasin’s IMP provincial QHA review separately for adfluvial and resident redband rainbow trout due to different life history strategies and different habitat utilization during spawning and incubation, growing and rearing, and migration. Adfluvial redband trout were historically distributed in 41 reaches (out of 69 delineated in the Subbasin) currently they are present in 35 of the delineated reaches and watersheds. The watersheds experiencing the greatest amount of habitat alteration are spread throughout the Subbasin. “The habitat attributes that received the highest ranking for change from reference conditions include flow regimes and obstructions” Habitat diversity and fine sediments were identified in the Upper Sanpoil River as having the greatest deviation from reference conditions, and high temperatures ranked the greatest change in the reaches of the Sanpoil between Cache Creek and Twenty-three Mile Creek (IMP Subbasin Plan 2004 pp38.9-38.15). 

The mid-region of the Sanpoil Subbasin received the highest ranking for protection including parts of the Sanpoil River and tributaries such as Twenty-one Mile, Twenty-three Mile, Thirteen Mile, and Seventeen Mile Creeks. A total of 45 of the 61 streams delineated on the Colville Reservation were ranked as 1-3 for low flows, 25 ranked 1-3 for fine sediment, 15 ranked 1-3 for riparian condition with many of these reaches being on the mainstem of the Sanpoil River. Attributes ranked in addition to riparian condition, channel stability, habitat diversity, fine sediment, low flow, obstructions, and high temperature included high flow, oxygen, low temperature, and pollutants. Low confidence levels for habitat data identified a complete lack of data for the Sanpoil River 4, Lower 23-Mile Creek, Lower West Fork of the Sanpoil, Strawberry Creek, Lower Haden Creek, Upper Moses Creek, Sanpoil River 5, Lower Lost Creek canyon, and the Middle West Fork of the Sanpoil River. With some data gaps existing for all other reaches (IMP Subasin Plan 2004).

Table 1 Sanpoil Limiting Factors Summary. Stream habitat conditions that currently most deviate from the reference for adfluvial rainbow trout in the Sanpoil Subbasin are listed in the Limiting Habitat Conditions column. The number in parentheses indicates the number of reaches in the Sanpoil Subbasin where that particular habitat attribute is the worst habitat-related limiting factor. The numbers in the Objective column correspond to the Subbasin objective that was developed to address each limiting factor.

	Adfluvial Rainbow Trout

	Limiting Habitat Condition
	Objectives

	Low Flows (15)
	1B2, 1B7

	Obstructions (11)
	1B2, 1B1

	High Flows (10)
	1B2, 1B7

	Habitat Diversity (7)
	1B2, 1B6

	Fine Sediment (6)
	1B2, 1B5

	Riparian Condition (5)
	1B2, 1B3

	Low Temperature (4)
	1B2

	Oxygen (3)
	1B2

	High Temperatures
	1B2, 1B4


Redband rainbow trout habitat analysis indicated that artificial obstructions were the main alteration to the habitat. However, barriers may have benefited the native redband trout populations by protecting them from indiscriminate historic stocking practices. Pure redband populations have been located mostly above barriers. “Steams such as Bridge, Jack, Brush, Meadow, Twenty-three Mile Creeks and the West Fork of the Sanpoil River have known naturally producing and genetically pure populations of redband trout. These streams should be given priority for both restoration and protection activities” ((IMP Subasin Plan 2004). Within the Reservation lands of the Subbasin there are 41 reaches ranked 1-3 for riparian condition including all or the of the streams listed above as prioritized for restoration, 39 reaches are ranked 1-3 for habitat diversity, oxygen levels and low and high temperatures are also ranked as consistent limiting factors within the delineated Subbasin reaches.

Table 2 Sanpoil Limiting Factors Summary. Stream habitat conditions that currently most deviate from the reference for redband rainbow trout in the Sanpoil Subbasin are listed in the Limiting Habitat Conditions column. The number in parentheses indicates the number of reaches in the Sanpoil Subbasin where that particular habitat attribute is the worst habitat-related limiting factor. The numbers in the Objective column correspond to the Subbasin objective that was developed to address each limiting factor.

	Redband Rainbow Trout

	Limiting Habitat Condition
	Objectives

	Obstructions (28)
	1B2, 1B1

	Riparian Conditions (22)
	1B2, 1B3

	Habitat Diversity (21)
	1B2, 1B6

	Low Flow (10)
	1B2, 1B7

	Channel Stability (8)
	1B2, 1B6

	Fine Sediment (5)
	1B2, 1B5

	High Temperature (1)
	1B2, 1B4


In the Upper Columbia Subbasin selected focal species included several species that’s life history is restricted to Lake Roosevelt those that are of concern to tributaries in the Subbasin are redband/rainbow trout and kokanee. Limiting factors for adfluvial rainbow trout affecting the reaches of streams in the Upper Columbia include habitat diversity, obstructions, fine sediment and high temperatures. For resident redband rainbow trout limiting factors include habitat diversity, riparian condition and obstructions. Most impacts in the Reservation streams of the Upper Columbia Subbasin are similar to those in the Sanpoil Subbasin. Kokanee are managed under the Chief Joseph Kokanee Enhancement Project (199501100) and not addressed in this proposal accept for the assistance with fall trapping in the Sanpoil River. Habitat improvements for adfluvial fish are beneficial to kokanee as well.

Table 3 Upper Columbia Limiting Factors Summary. Stream habitat conditions that currently most deviate from the reference for adfluvial rainbow trout in the Upper Columbia Subbasin are listed in the Limiting Habitat Conditions column. The number in parentheses indicates the number of reaches in the Upper Columbia Subbasin where that particular habitat attribute is the worst habitat-related limiting factor. The numbers in the Objective column correspond to the Subbasin objective that was developed to address each limiting factor.

	Adfluvial Rainbow Trout

	Limiting Habitat Condition
	Objectives

	Habitat Diversity (13)
	1B2, 1A2, 1B7, 1A3

	Obstructions (8)
	1B2, 1B1

	Fine Sediment (5)
	1B2, 1B5, 1B4

	Riparian Condition (2)
	1B2, 1B6, 1A2

	Channel Stability (1)
	1B2, 1A2, 1B7

	Low Flows (1)
	1B2, 1B8

	High Temperature (5)
	1B2, 1B3

	Oxygen (2)
	1B2, 1A4, 1A1

	Low Temperature (1)
	1B2

	Pollutants (1)
	1B2, 1B4


Table 4 Upper Columbia Limiting Factors Summary. Stream habitat conditions that currently most deviate from the reference for redband rainbow trout in the Upper Columbia Subbasin are listed in the Limiting Habitat Conditions column. The number in parentheses indicates the number of reaches in the Upper Columbia Subbasin where that particular habitat attribute is the worst habitat-related limiting factor. The numbers in the Objective column correspond to the Subbasin objective that was developed to address each limiting factor.

	Redband Rainbow Trout

	Limiting Habitat Condition
	Objectives

	Habitat Diversity (32)
	1B2, 1A2, 1B7, 1A3

	Riparian Condition (22)
	1B2, 1B6, 1A2

	Obstructions (21)
	1B2, 1B1


Ninemile Creek in the Upper Columbia Subbasin was selected for in-stream habitat improvements as well as riparian vegetation enhancements since it was ranked as most deviation from reference reaches for channel stability, habitat diversity and fine sediment, lower Ninemile was also listed for obstructions. Although a falls near the confluence with Lake Roosevelt prevents upstream migration restricting fisheries to resident and fluvial species the cultural significance to the Colville Tribes mandates that restoration be done in the watershed. The Tribes obtained a large USDA EQIP grant in 1999 and has accomplished considerable improvements in passage, riparian protection (fencing), noxious weed treatment, and the abandonment of 51 miles of roads in the Ninemile watersheds. After additional improvements restocking with native redband rainbow trout is planned.

Objectives for each limiting factor were developed with the Subbasin Plans along with strategies to implement for improvement. Identified limiting factors for each reach of the Subbasins were used to determine the locations to implement improvement strategies. The Colville Tribe’s priorities were utilized in the IMP prioritization of objectives. The objectives and work elements (strategies) are also supported by the Colville Tribe’s Plan for Integrated Resource Management (CCT 2001) and the Fish and Wildlife Management Plan (CCT 2006). 

Other documents used in the development of objectives and work elements include the Sanpoil Highway barrier assessment. Excerpts from this assessment have been included these are the three sites with the highest Tribal priority they are listed in order of priority. The first priority Bear Creek has been proposed for replacement during this funding cycle. Additional work will be planned in the next review period.

1. Bear Creek - Intermittent stream from mouth up for 0.26 miles. Culvert at Hwy barrier that is constricted and perched 3-4'. Good adfluvial RBT use in spring. But can be velocity barrier and as flows decrease too flat and perching traps fish above and below. Each year project staff has to move fish around this barrier culvert at highway into the Sanpoil River.

2. South Nanamkin Creek - Metal Hwy culvert perched 3-4 feet at outlet. Culvert is 0.27 miles above start of reach. Too small to handle flows in 2006 the channel migrated to the north causing damages to habitat structures and fencing installed in 1994 and damages to the owner’s property. Culvert at highway too small water flowing north along SP Highway 21 causing damage to road. When full and water flowing in ditch along highway becomes passage impedance to migrating adfluvial rainbow trout.

3. Jack Creek - Double culverts at road below Hwy. North culvert velocity barrier at inlet and perched 4' at outlet. South culvert velocity barrier at inlet and perched 3' at outlet. Cascades below culverts to San Poil River. Mouth of Jack Creek passage down is ok, barrier up. Needs large bottomless arch
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  Figure 3. Lower Sanpoil Highway barriers map

Figure 4. Upper Sanpoil Highway barriers map
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C. Rationale and significance to regional programs

The project goal of enhancing/improving the natural production of adfluvial rainbow (native salmonid stock) trout in tributaries to Lake Roosevelt is consistent with the Councils’ 1994 Fish and wildlife System Goal of a healthy Columbia River Basin, “one that supports both human settlement and the long-term sustainability of native fish and wildlife species in native habitats where possible, while recognizing that where impacts have irrevocably changed the ecosystem, we must protect and enhance the ecosystems that remain.  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 an adequate, efficient, economical and reliable power supply; and will be consistent with the activities of the fish agencies and tribes.” The project partially mitigates for anadromous fish losses in areas permanently blocked by Chief Joseph and Grand Coulee Dams by enhancing natural production through habitat and passage improvements.  This method of mitigation is consistent with the Tribes goals and objectives to maintain native species where possible while providing a subsistence and recreational fishery.  The project is also consistent with the principles, priorities and biological objectives stated in the Councils’ resident fish section of the 1994 Fish and Wildlife Program (Sections 10.1A, 10.1B, 10.1C and 10.8B respectively).  Specifically, this project concentrates effort on a potentially native salmonid stock in the blocked area above Chief Joseph and Grand Coulee Dams, which is consistent with the Councils’ priority to native fish enhancement and substitution measures (section 10.1B), satisfies principles of substitution where in-kind mitigation is not possible, occurs in the vicinity of the salmon and steelhead losses, complements the activities of the area agencies and tribes (i.e. promotes improved fishery opportunities while utilizing the best available science), utilizes traditionally defined resident fish species (i.e., rainbow trout (section 10.1A) and has accepted/approved biological objectives (section 10.1C and 10.8B).  Further more the project is specifically detailed as program measure 10.8B.10.  


The restoration activities are designed with the purpose of restoring hydrologic function in the watersheds of the Sanpoil and Upper Columbia Subbasins and addresses limiting factors identified in the Subbasin plans (IMP Subbasin Plan 2004, pp 38.9-38.14) including obstructions, low flow, high temperature, sediment load, and nutrient balance.

D. Relationships to other projects
This project the Lake Roosevelt Habitat/Passage Improvement Project (LRHIP) works cooperatively with the Colville Tribal Fish Hatchery program (198503800) for the collection of redband broodstock, brook trout egg collection, fish planting, and stream surveys. Creel data collected by the Colville Hatchery’s M&E program (198503800) and the Lake Roosevelt Fisheries Evaluation Project (LRFEP) (199404300) is utilized to assess contribution of the wild adfluvial rainbow trout to the creel and Tribal subsistence. The project also work cooperatively with the Chief Joseph Kokanee Enhancement Project (199501100) to accomplish the kokanee trapping work elements and habitat enhancement projects beneficial to both adfluvial rainbow trout and kokanee. Kokanee planted in the West Fork of the Sanpoil River in the fall of 2005 by the Lake Roosevelt Fisheries Evaluation Project (LRFEP) (199404300) were counted as by-catch during the adfluvial migratory trapping in 2006. The LRFWP and Chief Joseph Kokanee Enhancement Project will use the data collected in the assessment of this release strategy. 


In the past Lake Roosevelt temperature array monitoring was accomplished in cooperation with the LRFEP’s Data Collection Project (199404300). Data collected in input into the Joint Stock Assessment Project (199700400) database that is then transferred to Streamnet. GIS technical support is provided by this project for all Colville BPA funded projects. The project assists the Lake Roosevelt Sturgeon Project (199502700) with data collection on juvenile and adult sturgeon and sturgeon broodstock collection in Lake Roosevelt. Project staff also assisted in the construction of the sturgeon broodstock holding facilities at the Sherman Creek Hatchery (199104700) in 2006. 


Assessment of contamination within Lake Roosevelt from heavy metals, dioxins, and furans and the affects on fisheries as well as fish tissue sample collection is ongoing with the EPA’s Lake Roosevelt Risk Assessment/Feasibility Study. This project, LRHIP has provided technical assistance in the development of risk assessment studies under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) process. Hatchery and net pen stocking coordination for Lake Roosevelt and Banks Lake as well as general management coordination is accomplished through monthly meetings with all Lake Roosevelt Managers hosted by the Lake Roosevelt Fisheries Evaluation Project (199404300). All BPA funded projects are well coordinated in the area and work in a cooperative approach by the various agencies and sovereigns to provide comprehensive fish management.

E. Project history (for ongoing projects) 

1990-1991

The initial phase of the Lake Roosevelt Habitat Improvement Project (Phase I, baseline data collection: 1990-91) was focused on the assessment of limiting factors, including the quality and quantity of available spawning gravel, identification of passage barriers, and assessment of other constraints.  After the initial assessment of stream parameters on 27 streams both on and off the Colville Reservation, five streams meeting specific criteria were selected for habitat/passage improvement projects.  Four of these projects were on the Colville Indian Reservation South Nanamkin, North Nanamkin, Louie and Iron Creeks and one Blue Creek was on the Spokane Indian Reservation. 

1992-1995

Project personnel conducted implementation of designed stream and habitat improvements during Phase II.  Improvements included in-stream habitat structures, culvert replacements, fencing, meander reconstruction, bank stabilization, riparian plantings, and an irrigation water diversion repair.

1996-2000

 At the completion of project habitat improvements Phase III, monitoring began.  This phase assessed the changes and determined the success achieved through the improvements.

Table 5. Adult escapement post habitat/passage improvements in project streams

	Stream
	1994
	1995
	1996
	1997
	1998
	1999
	2000

	Iron Creek
	37
	35
	5
	1
	9
	5
	45

	Louie Creek
	17
	11
	3
	No Data
	9
	11
	55

	North Nanamkin Creek
	124
	111
	25
	12
	19
	32
	38

	South Nanamkin Creek
	68
	57
	2
	No Data
	0
	11
	15

	Total
	246
	214
	39
	13
	37
	59
	153


Data analysis showed that passage improvements are successful for increasing habitat availability and use.  The results of in-stream habitat improvements were inconclusive during the three years of monitoring immediately following the habitat improvements. Three years (one generation) is insufficient time to determine population affects from habitat improvements.  However, project streams, to the last monitoring date (2005), have shown increases in fish density following implementation of the improvements. There is difficulty in assessing affects and isolate population impacts associated with passage versus habitat improvements when stream enhancements included both actions. Decreases in adfluvial rainbow trout escapement in 1996 and 1997 during the initial post-implementation monitoring period led to the inconclusive findings and have complicated analysis of the steady population increases seen since those high flow years. Drops in adult returns are most likely associated with inability to operate traps in exceptionally high flow years. Trapping during high flows is very difficult and traps often have to be removed it is unknown how many returning adults were missed when the traps were out and there is the question regarding the amount of entrainment that may have occurred. Trapping numbers have steadily increased since that time and exceeded the number of fish trapped in 1994 prior to improvement implementation. 

The discovery of a previously unknown large population of adfluvial rainbow trout in the West Fork of the Sanpoil River and its tributaries has further complicated statistical analysis. Trapping through 2001 was restricted to streams where improvements had been installed. In 2002 through 2006 new streams were added each year to look at production in other tributaries. Streams that had improvements such as Bridge Creek and Thirty Mile Creek were trapped yearly and at least one stream a year from the work done in 1992-1994 was included to monitor long-term affects. During 2002 through 2005 Louie Creek and North Nanamkin were trapped once each and South Nanamkin twice. To aid in the development of a statistical sampling plan and multi-variable analysis a sub-contract for biometrics has been added.

Figure 5. Adult returns of adfluvial rainbow trout to the Sanpoil drainage by year
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2001-2005

In 2000 Bridge Creek, on the Colville Reservation was selected as the next project for improvements.  Data collection, including baseline stream survey and population data collection, was carried out during 2001 in preparation for the design and implementation of stream habitat/passage improvements.  Agencies cooperating on the project include the Colville Confederated Tribes (CCT), Natural Resource Conservation Service (NRCS, Ferry County District), Ferry County Conservation District, and Ferry County.  The Bonneville Power Administration (BPA) provided project funding support and program integration assistance. 

Bridge Creek was divided into two phases and improvements for Phase 1 including stabilization, spawning, and habitat improvements and were completed at the beginning of the 2004 fiscal year. Habitat improvement work included rock veins, rootwads, log veins, habitat rocks, meander, vegetation planting, and overflow (side) channels. Stabilizing the upper reach above the area impacted by channelization was critical in reducing sediment delivery to the lower channel that had filled in the channel and led to the development of the passage barrier. Phase two creating a new channel through the lower heavily braided passage barrier section of Bridge Creek reconnecting it to the Sanpoil River was completed during the first quarter of 2005 fiscal year. The creation of a new channel in Phase II connected the newly created habitat in upper Bridge Creek to the San Poil River and provided access to an additional four kilometers of spawning and rearing habitat.

Passage improvements have consistently been proven to be beneficial to fish populations. Results in 1999 showed that passage improvements had led to higher adult fish returns. There was concern that the full effect may have been masked by the water year (wet vs. dry years) or inadequate detection methods.  However, three streams Iron Creek, Blue Creek, and the highest reach of North Nanamkin Creek prior to 1996 had no fish present, due to manmade fish barriers. Implementation of passage improvements provided direct benefit since juvenile fish are now present and adults’ spawn in these reaches (Jones 1999).

Figure 6. Adult adfluvial rainbow trout trapped in Bridge Creek before and after passage improvements in 2004.
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Spawning ground (redd) surveys were conducted on all streams where previous work was completed but difficulty in visual location due to turbidity and glare reduced confidence in those numbers. Redd caps were tried to determine fecundity and obtain population estimates. The redd caps did not work well, problems with maintaining a seal along the streambed allowed fry to escape and collection chambers were ineffective.  Various design changes were implemented to improve data collection between 2001 and 2004 without success and the technique was abandoned.

 Trapping has been proposed to continue although altered flow regimes such as were experienced in 2006 may force utilization of other methods such as snorkeling and electro-shocking. Utilizing these methods in areas known to have high numbers of returning adults may over time produce abundance and productivity numbers for meaningful comparison and a reliable indicator for biological response. Streams were at bankfull most of the winter and at flood stage through the spring due to frequent rain events replacing the accumulation of normal snow pack at the lower elevations. There is concern that the warming trends seen in recent years will increase the frequency of the flow regimes seen this year mixed with prolonged periods of drought. Spawning surveys will continue and the additional staff requested will enable more streams to be surveyed. Electro-shocking in the areas of redd locations has been added in an attempt to obtain improved population estimates and improve the of capture data that would support the benefits to fish from improvements.

Food abundance is a major factor affecting the growth and abundance of salmonids and thus the carrying capacity of streams (Slaney and Northcote 1974). Results of research studies on stream nutrient addition in British Columbia have confirmed a strong growth response in fish populations.  Fertilization of oligotrophic streams as a means to increase the invertebrate food supply in order to increase growth and abundance of salmonids is receiving ever increasing attention. Salmon carcasses are an ecologically important source of marine-derived carbon and nutrients for aquatic and terrestrial biodiversity. Marine-derived trace nutrients such as iodine are critical to the proper development and function of the thyroid gland that among other functions controls hormonal releases for juvenile imprinting to their natal streams and their ability to return to those streams for spawning (Dr. Allen Scholz, 2004 personal communication).  

Bi-Oregon has developed a “fish cake” that is made of marine fish ground, dried, and compressed into a slow release blocks that could be easily transported, stored, and handled. Logistically this would appear to be preferred over the use of actual salmon carcasses or timed releases of liquid fertilizer that would not contain the marine derived nutrients.

We propose to place Bi-Oregon fish cakes in the areas of 38 tributaries to the San Poil River (164 miles) where the probability of historic salmon presence was moderate and high. Nutrients would be added twice a year to mimic the natural spring and fall salmon runs that were once abundant in these waters. Tribal water quality testing has indicated that nitrogen and phosphorus levels are very low < 0.01 mg/l and 0.1mg/l respectively. The proposal would include water monitoring of nitrogen and phosphorus levels in each treated stream and downstream testing in the San Poil River and Lake Roosevelt to track the extent of the impact. Laboratory testing of nitrogen and phosphorus as well as macro-invertebrate sampling would be done to monitor the effects of the nutrient treatment. Fish monitoring would track biological responses in to the nutrient addition. Hydro operations and drawdowns cause the additional loss of already scarce nutrients affecting the productivity of Lake Roosevelt. If the pilot study in the Sanpoil is successful expansion of the project into additional areas would be proposed.

Subsequent treatments would be dependant upon laboratory nutrient bioassays of nitrogen and phosphorus. Literature would suggest a lag time between the response of periphyton and algae and increased invertebrate populations and subsequent affects in salmonids. Nutrients cycle or “spiral” through the biota and downstream affects has been found as much as 50 km from the application site. Literature indicates that the distance or “spiral” downstream is controlled by water velocity. Therefore downstream affects of nutrient treatment may be seen as far downstream as Grand Coulee Dam.

Nutrient fertilization has resulted in striking increases in the weight of salmonid fry, parr, and adults Age 1+ parr were 30% to 130% greater mean weight than similar aged parr in the upstream control sections. Age 2+ parr were 41-63% larger in the treated reaches than in the control. In the year treated the mean salmonid biomass in the treated reach increased 1.8-fold from 35 kg·ha-1 to 65 kg·ha-1 as compared to the control reach (Ashley and Slaney 1999). The same study showed a 62% increased production. Multiple studies have shown similar results can be expected from nutrient addition. 

Figure 7. Map of moderate and high probability of historic salmon use in the Sanpoil River drainage.
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The return of nutrients to the system should also improve riparian vegetation growth. NEPA compliance will be necessary but permits should be easier to obtain for nutrient enhancement on Tribal lands. The unknown distance of the “spiraling” effect (the distance downstream that nutrient effects could be detected) will require approval from Washington Department of Ecology. This has already been discussed in relation to the Columbia River Water Partnership mitigation and additional funding may be available from this source.

Long term status and trend monitoring is also planned using EMAP criteria in the San Poil and Upper Columbia sub-basins within the Colville Reservation. This would utilize random selection of ten sites each year and a five-year repeated cycle for trend monitoring. Protocols used will be from the Field Manual that was developed by the Colville Confederated Tribes to provide specific guidance in the evaluation and monitoring of fish populations in the Okanogan Subbasin for the 2004 Okanogan Baseline Monitoring and Evaluation Program (OBMEP). The OBMEP is long-term status and trend monitoring program subject to future adaptation management. Therefore, the Field Manual should be considered to be a "living document" with the following protocols potentially subject to some level of modification over time as new information becomes available.   

The protocols contained within the Manual are closely aligned with the Environmental Monitoring and Assessment Program (EMAP) developed by the Environmental Protection Agency (EPA) as adopted into the Upper Columbia Monitoring and Evaluation Strategy. These protocols were further refined to address specific program needs and for compatibility with the Ecosystems Diagnosis and Treatment (EDT) Model developed by Mobrand Biometrics Incorporated. EDT is the primary assessment tool used by subbasin planners throughout the Columbia Basin and specifically within the Okanogan Subbasin and has been completed on the Sanpoil Subbasin and periodic updating of EDT input fields with compatible data is necessary to assess changes that may occur within the subbasin over time. Without the development of resident fish models limited use of the steelhead model for adfluvial rainbow trout should be effective.

The installation of two USGS “real time” monitoring stations one on the West Fork and the second on the Sanpoil River near Bridge Creek. A third location is planned near Keller at the Silver Creek Bridge. The Colville Tribes will cover all costs associated with the installation and operation of this third site. Stream temperature and flow are the two greatest factors in the timing of migratory movement, spawning, and emergence. The data from the two upper locations will enable improved management and provide “real time” data that will enhance fish sampling data collection.

A population of redband rainbow trout was discovered in 2001 in an isolated section of Bridge Creek above a set of waterfalls. DNA microsatellite analysis conducted at the University of Idaho by the Center for Salmonids at Risk indicated that very little if any hybridization was present in the population. The targeted species in the genetic analysis was redband/rainbow trout (Oncorhynchus mykiss spp.). Since 2001 DNA samples have been collected and sent in for analysis on several additional streams results have indicated that the redband trout population is much more extensive than ever anticipated. A complete survey of the Reservation streams to identify and map all locations of the redband rainbow trout population is planned during 2007 through 2009 

Broodstock collection has occurred from isolated populations across the Colville Reservation increasing the genetic diversity of the hatchery raised redband rainbow trout. Planting of the hatchery reared redband trout into Reservation streams began in 2005. Since 2001 all coastal rainbow trout planted in Reservation stream have been triploids to gradually reduce their impact on the native redband populations. A gradual conversion to the native redband rainbow trout is planned over the next several years. It is anticipated that planting of triploid coastal rainbow trout stocks can be eliminated within the next few years. It is hoped that these native redbands evolving in the area are more tolerant of high temperatures and lower oxygen levels found in the summer and will make increased use of habitat that may have been unusable by coastal rainbow plants. This will be more important for the Reservation lakes but is expected to enhance survival and abundance in streams as well. Habitat improvements will benefit the development of natural production and increased distribution and abundance of self-sustaining populations of redband rainbow trout on the Reservation. 

Monitoring of the redband rainbow trout populations is important to determine possible inter-species competition that may potentially affect the adfluvial rainbow trout and redband rainbow trout populations that utilize the same tributaries for spawning and rearing.  At this time most adfluvial stocks have utilized habitat in the lower reaches of the streams and the redband rainbow trout have been found in the upper reaches. However as more and more redband rainbow trout are planted into the Reservation streams this habitat division may become less defined. Monitoring of planted streams is conducted under the Colville Hatchery’s monitoring and evaluation program and monitoring of redband and adfluvial interaction impacts will be a cooperative operation. 

Additional baseline horizontal (reference point) and habitat stream surveys since 2001, utilizing Timber Fish and Wildlife habitat survey protocols, have proved productive with the discovery of native redband rainbow trout population in isolated reaches above barriers. Also the discovery of a large previously unknown population of adfluvial rainbow trout utilizing the spawning and rearing habitat in the West Fork of the Sanpoil River and Gold Creek. Surveys also identified several man-made culvert barriers along Thirty Mile Creek which led to the replacement of five barrier culverts opening an additional three kilometers of habitat and stabilization of two actively eroding reaches contributing high sediment loads to the Thirty Mile Creek and the Sanpoil River. The data collected during past years has proven useful in management, regulation changes, and determining where enhancements are needed.

Between 2001 and 2005 several additional stabilization, barrier removal, and sediment reduction projects were completed using BPA and supplemental funding from EPA 319 Clean Water Grants, Ferry County Conservation District, and Tribal monies. Many additional projects to address limiting factors remain and have been prioritized in the Tribe’s Fish and Wildlife Management Plan for implementation between 2007 through 2009 (CCT F&W 2006).

During 2002 the lower and middle sections of the Sanpoil Subbasin were used to test the Ecosystem Diagnosis and Treatment (EDT) model.  An extensive survey of all culverts and man-made and natural barriers was completed as part of the data input into the model. In 2003 Mobrand determined that the EDT Model was not appropriate for use with resident fisheries and its use was restricted for evaluation of anadromous fish habitat. Subbasin planning began and a second model QHA was selected for use in the blocked areas. The QHA model was much less comprehensive than the EDT but allowed for faster assessment with the time restrictions necessitated under the Subbasin planning process 

Objectives for each limiting factor were developed with the Subbasin Plans along with strategies to implement for improvement. Identified limiting factors for each reach of the Subbasins were used to determine the locations to implement improvement strategies. The Colville Tribe’s priorities were utilized in the IMP prioritization of objectives. The objectives and work elements (strategies) are also supported by the Colville Tribe’s Plan for Integrated Resource Management (CCT 2001) and the Fish and Wildlife Management Plan (CCT 2006).  Subbasin plans were completed, prioritized, and submitted to BPA in 2004 the Inter-Mountain Province Plan was accepted as written without corrections by BPA. 

F. Proposed biological objectives, work elements, and methods
The Inter-Mountain Province Subbasin Plans determined the limiting factors for resident fish productivity. Within the San Poil and Upper Columbia streams on the Colville Reservation limiting factors for most streams include obstructions, low flows, high temperatures, sediment addition, and low productivity. “Many riverine habitats exhibit unstable banks, poor riparian communities, high summer temperatures, high substrate embeddedness, low productivity, and intermittent flows” (IMP Subbasin Plan 2004). The loss of marine derived nutrients was also address in the IMP Subbasin Plans. “The blocked anadromous runs of salmon and steelhead have eliminated a source of marine-derived nutrients to an already oligotrophic system. Studies have suggested that marine-derived nutrients are an important component of the nutrient cycle for fish health and survival (Stockner 2003). Due to the elimination of marine-derived nutrients, primary and secondary productivity has likely been affected.” (IMP Subbasin Plans 2004) Objectives and strategies within the Inter-mountain Subbasin Plan were utilized in the development of the projects biological objectives and work elements to specifically address the identified limiting factors.

1. Restore Passage

Eliminate passage barriers to adult adfluvial rainbow trout at culverts in Iron Creek and Bear Creek to increase survival rate of juvenile frequently trapped as flows decrease and improve access to spawning habitat. Conduct low flow studies to determine if barriers exist in late summer due to low flows

Relevant IMP Objectives 1B1 strategies a, b, c, d, and e (Pages 34-8, 42-6 &7):

Province Level Objective 1B:

Protect and restore in-stream and riparian habitat to maintain functional ecosystems for resident fish, including addressing the chemical, biological, and physical factors influencing aquatic productivity.

Subbasin Objective 1B1: Inventory all barriers in San Poil Subbasin by 2005 and begin implementing necessary passage improvements associated with man made barriers by 2006. (Priority 7)
Relevant Work Elements:  Install three culverts on Iron Creek, replace culvert on Highway 21 at Bear Creek, coordination, NEPA compliance, low flow studies.
Critical Assumptions: The assumption is made that making upstream habitat more accessible to adult migration and providing for downstream migration of juveniles will improve abundance, productivity, and survival of adfluvial rainbow trout. It is also assumed that proper design and construction will decrease the frequency of damaging instream habitat work already completed compared to the existing structures.
Process Description: Project staff will continue to identify and address man-made barriers that inhibit upstream migration of adults and out-migration of juvenile adfluvial rainbow trout. The Bear Creek project will be done in cooperation and cost sharing with the Washington Department of Transportation (WADOT). Funding for approximately half of this work element has been requested from BPA an agreement with WADOT to fund the remaining half is in discussion. But no formal agreement has been signed yet. Project staff will continue to work with WADOT in the design and funding of culvert replacements on the Sanpoil Highway (SR 21). Staff will conduct low flow studies in Sanpoil River and tributaries to determine if low summer flows are restricting access to habitat.

Results expected: The actions are expected to result in increases in abundance and survival rates of salmonids, specifically adfluvial rainbow trout, within the system. An increase is also expected in the range of salmonids in the system. Determine minimum flows for all fish bearing streams in the Sanpoil drainage and if regulatory changes are needed to protect fish during low flows. 

Effectiveness Monitoring: Project staff will monitor individual project success by methods such as redd surveys and electro-shocking areas above where barriers were removed.  Migratory trapping and out-migrant juvenile trapping will also be monitored.

2. Restore Hydrologic Function
Restore the water and sediment retention capacity of wetlands and beaver ponds in the headwaters and floodplains to moderate flow, improve water quality, reduce sediment loads, and increase adfluvial rainbow trout egg to juvenile out-migrant (smolt) survival rates.

Relevant IMP Objectives: 1B1 strategy e, 1B4, strategies e & f, 1B7 strategies a & b. (pages42-8/10, 34-10)

Province Level Objective 1B1:

1B1 Protect and restore in-stream and riparian habitat to maintain functional ecosystems for resident fish, including addressing the chemical, biological, and physical factors influencing aquatic productivity.

Province Level Objective 1B4:

1B4 Maintain and/or achieve stream temperatures below18° C for all streams that support salmonid fish populations. (Priority 6)

Subbasin Objective 1B7: 

Protect and maintain flows adequate for all life stages of focal and native fish species in all intermittent, ephemeral, and perennial streams. (Priority 5)

Relevant Work Elements:  Road decommissioning, relocation of beaver to middle and upper reaches of streams, collect data, coordination.

Critical Assumptions: Project staff assumes that the disruption of the hydrologic function in the wetlands and beaver dams of various watersheds leads to several significant degradations, such as incising of headwater channels, lowering of the water table that leads to critical changes in the upland vegetation. Beaver played a key role in the hydrologic function of these systems and it is assumed that returning them to the systems will increase water storage in the systems and moderate high peak flows and low summer flows in downstream salmonid habitat. Many roads have been constructed with cut banks leading to the disruption of ground water flow, increasing overland flow and sediment addition. It is assumed that road decommissioning that includes the re-contouring of cut banks will restore the natural flow of the ground water.

Process Description: Project staff will develop protocol for the capture nuisance beaver then proceed to capturing nuisance beaver in accordance with the developed protocol from the Sanpoil River and lower areas within the watersheds and place them in a holding facility until three to four beaver have been captured. They will then be transported to middle and upper reaches of steams where water storage is needed and sufficient vegetation to support them exists. Staff will use GIS and flow monitoring to locate areas that would benefit from the addition of beaver and would support their presence. Additional areas identified that have insufficient food source will be planted with deciduous trees and shrubs to support the future transplanting of beaver into those sites. Road decommissioning will be conducted under sub-contracts at a rate of ten miles per year.

Effectiveness Monitoring: Project staff will monitor sites that have had beaver relocated to determine if they are still present. In addition staff will use Timber Fish and Wildlife (TFW) protocol habitat surveys, stream channel width and depth monitoring, photo points, discharge measurements and fish population monitoring when applicable.

Results Expected: Improvements in hydrologic function and higher groundwater table and higher flows through the summer months. The conversion of streams back to perennial flows in streams that were perennial and are now intermittent is expected. Modification of peak flows and an increase in the abundance and survival rates of salmonids within the system. Improved distribution of beaver throughout the Sanpoil drainage would be expected.

3. Restore Riparian Communities
Restore diverse native riparian plant communities that provide shade, habitat structure, bank stability, detritus, and support wildlife species including beaver. 

Relevant IMP Objectives: 1B3 strategies a, b, c, d, & e; 1B4 strategies a, b, & c; 1B5 strategies a & d; 1B6 strategies a & d. (pages 43-8-10, 34-10)

Subbasin Objective 1B3: Enhance, conserve, and protect riparian habitats to the extent that 80 percent of each stream’s riparian areas remain intact and functional. (Priority 3)

Subbasin Objective 1B4: Maintain and/or achieve stream temperatures below 18° C for all streams that support salmonid fish populations. (Priority 6)

Subbasin Objective 1B5: Enhance and maintain streambed embeddedness at between 20 percent and 30 percent on all streams with known salmonid populations. (Priority 9)

Subbasin Objective 1B6: Reduce width to depth ratios to < 10 for all streams within the Subbasin. (Priority 11)

Relevant Work Elements: Plant trees and native grasses, install riparian fencing, decommission riparian roads, noxious weed control, operate and maintain habitat structures.

Critical Assumptions: Project staff assumes that with the use of restoration techniques including deciduous tree, grass, and shrub planting, grazing exclusion, noxious weed control, and road decommissioning in riparian areas can restore normal riparian function, enhancing salmonid abundance, and productivity.

Process Description: Project staff will work to return all aspects of riparian function. Native trees such as willow, cottonwood, alder, aspen, red osier dogwood, shrubs like choke cherry, mock-orange, wild rose, and grasses such as Idaho fescue, bluebunch wheatgrass, Basin Magnar wildrye, and tufted hairgrass. Staff will irrigate plants and trees as needed throughout the summer months to increase survival. Fencing will be sub-contracted and all areas planted will be fenced if accessible by grazing animals. Staff will spray or hand-pull noxious weeds in planted areas. Staff will coordinate with Tribal Range Department to prevent salting near any planted area and to limit livestock with off site water access. Staff will participate in the Tribal planning process to reduce impacts from land uses such as timber harvest and Tribal standards will be enforced for large wood debris recruitment, removal of conifers from deciduous stands, and riparian zone protection during timber sales. Staff will coordinate with Fire Control and Wildland Urban Interface (WUI) on controlled burns and vegetation removal.

Results Expected:  We would expect to see an increase in the density, diversity and linear extent of riparian canopy cover along the streams. Improved streambank stability with an associated decrease in sediment delivery is expected from seeding and re-vegetation, increase detritus, and decreases in stream temperatures. Over time an increase in large woody debris is expected.

Effectiveness Monitoring: Stream temperature monitoring, stem counts to determine planting survival, photo points, Timber Fish and Wildlife protocols for habitat surveys including densiometer readings to determine changes in canopy cover are planned.

4. Restore channel and reconnect floodplains

Restore channel and floodplain stability, complexity, diversity, and function to improve the quantity and quality of spawning and rearing habitats.

Relevant IMP Objectives: 1B strategies a, 1B2 a & c; 1B3 a, b. c, d, & f; 1B5 a, c, & d. (pages 42-8/10, 34-10)

Province Level Objective 1B:

Protect and restore in-stream and riparian habitat to maintain functional ecosystems for resident fish, including addressing the chemical, biological, and physical factors influencing aquatic productivity.

Subbasin Objective 1B2: Begin implementation of habitat strategies for addressing identified limiting factors for all focal species and native fishes by

2005. (Priority 1)

Subbasin Objective 1B3: Enhance, conserve, and protect riparian habitats to the extent that 80 percent of each stream’s riparian areas remain intact and functional. (Priority 3)

Subbasin Objective 1B5: Enhance and maintain streambed embeddedness at between 20 percent and 30 percent on all streams with known salmonid populations. (Priority 9)

Relevant Work Elements: Increase instream habitat complexity with installation of log veins, rock veins, habitat boulders, large woody debris, and rootwads in Nine Mile and Hall Creek, plant trees, shrubs and grass in riparian areas, Install riparian fence, collect data, control noxious weeds, and enhance floodplain.

Critical Assumptions: We assume that carefully selected and applied construction techniques can restore hydrologic function where it has been damaged by land uses. It is assumed that restoring function, floodplain stability, complexity, diversity, and returning to native vegetation, will improve the quantity and quality of spawning and rearing habitat available

Process Description: The process for this objective is similar to Objective 3 however the location is specifically in the Ninemile and Hall Creek drainages and revegetation and fence installation are to protect the instream habitat improvements from grazing damage, restore channel elevation, and reconnect the stream to floodplains. Improvements will be designed to increase function, diversity, and complexity to benefit redband rainbow trout. Some of the work will be accomplished with sub-contracts and staff will be used to accomplish other tasks

Results Expected: It is expected the restoration projects under this objective will increase instream habitat area and diversity, increase canopy cover decreasing temperature, increase groundwater storage to maintain base flows during summer low flow, and provide refugia that will increase abundance and survival of redband rainbow trout.

Effectiveness Monitoring: Project staff will monitor using Timber Fish and Wildlife protocol habitat survey, stream channel depth and width monitoring, photo points, discharge measurements, stem counts to determine plant survival, stream temperature monitoring, electro-shocking, and redd surveys.

5. Restore historic distribution of native sensitive Salmonid stocks (redband rainbow trout and kokanee)
Collect DNA samples from isolated populations of redband, collect broodstock and map distribution of redband trout on the Colville Reservation.

Relevant IMP Objectives: 1C1; 1C2, 1C3 (pages 42-10)
Province Level Objective 1C1: Protect, enhance, restore, and increase distribution of native resident fish populations and their habitats in the IMP with primary emphasis on sensitive, native salmonid stocks.
Province Level Objective 1C2: Maintain and enhance self-sustaining, wild populations of native game fish, and subsistence species to provide for harvestable surplus.
Province Level Objective 1C3: Minimize negative impacts (for example, competition, predation, and introgression) to native species from nonnative species and stocks.
Relevant Work Elements: Electro-shock areas of isolated habitat and collect DNA samples for analysis and confirmation of redband presence and to collect broodstock from various isolated populations, assist with kokanee migratory trapping in Sanpoil River.

Critical Assumptions: It is assumed that collecting broodstocks of redband rainbow trout from isolated populations across a broad geographic area will increase allele diversity and improving natural selection producing a more resilient population that when stocked will demonstrate improved productivity, and enhance the self-sustaining populations.

Process Description: Project staff will systematically electroshock one-half mile per stream of habitat isolated from the rest of the stream by waterfalls or other natural or man-made barriers that have maintained the genetic purity. Project staff will collect small fin clip samples for DNA analysis by the WADFW Genetics Lab in Olympia. All streams where habitat supports salmonids will be tested across the Reservation and distribution of the redband rainbow trout populations mapped with GIS. Staff will assess competition with resident brook trout, coastal rainbow trout, and adfluvial populations. Staff will assist the Chief Joseph Kokanee Enhancement Project with the collection of migrating kokanee in the Sanpoil River to monitor enhancement actions.

Results Expected: Increased distribution of populations of redband rainbow trout and kokanee across the Reservation. Expect improved productivity and survival enhancing self-sustaining native populations to harvestable levels.

Effectiveness Monitoring: Project staff will monitor population success with electro-shocking, redd surveys, and creel data from the Colville Hatchery’s M&E program.

6. Reduce sediment addition in Sanpoil River

Armor and stabilize two actively eroding reaches of the Sanpoil River to reduce the delivery of sediment to the River.

Relevant IMP Objectives: 1B1; 1B5 strategy a; 1B6 strategy a (pages 42-6/10).

Subbasin Objective 1B1: Protect and restore in-stream and riparian habitat to maintain functional ecosystems for resident fish, including addressing the chemical, biological, and physical factors influencing aquatic productivity.
Subbasin Objective 1B5: Enhance and maintain streambed embeddedness at between 20 percent and 30 percent on all streams with known salmonid populations. (Priority 9)

Subbasin Objective 1B6: Reduce width to depth ratios to < 10 for all streams within the Subbasin. (Priority 11)

Relevant Work Elements: Stabilize 50 acres (2000-feet) of actively eroding bank on the Sanpoil River with placement of large boulders at two sites (1 above North Nanamkin and 1 below Bridge Creek). NEPA compliance including Environmental checklist, Tribal approval and obtain permits. Collect, generate and validate data (monitor sediment levels), return 
Critical Assumptions: Stabilization of eroding areas of streambanks will reduce the introduction of sediment, improve water quality, decrease embeddedness and reduce the risk of increasing width to depth ratios.

Process Description: Project staff will provide all necessary NEPA documents to BPA Environmental compliance department, process all documentation through Tribal review and approval process and obtain all permits necessary. Work will be accomplished with sub-contract. Following completion of boulder placement project staff will seed and plant all banks and disturbed areas with native grass seed, shrubs, and trees. Fencing will be installed as needed to protect work site from grazing.

Results Expected: Stable banks with reduced delivery of sediment and reduced risk of mass wasting and high delivery of sediment to the Sanpoil River. Improved water quality and habitat availability for salmonids and improved egg to out-migrant juvenile survival.

Effectiveness Monitoring: Photo points will be used for visual documentation. Surveys during peak flows will assess effectiveness of the treatment and monitoring of water quality data including sediment levels collected by the Tribes’ Environmental Trust Department. Fish sampling will be used to determine the biological response.

7. Monitoring Watershed Processes and Biological Responses
Relevant IMP Objectives: 1B1; 1B4; 1B7 (pages 42-6, 8, & 10)

Subbasin Level Objective 1B1: Protect and restore in-stream and riparian habitat to maintain functional ecosystems for resident fish, including addressing the chemical, biological, and physical factors influencing aquatic productivity.

Province Level Objective 1B4:

1B4 Maintain and/or achieve stream temperatures below18° C for all streams that support salmonid fish populations. (Priority 6)

Subbasin Objective 1B7: 

Protect and maintain flows adequate for all life stages of focal and native fish species in all intermittent, ephemeral, and perennial streams. (Priority 5)

Relevant Work Elements: Install fish monitoring equipment, collect & capture field fish monitoring data, monitor fish use of habitat improvements, install and maintain real time monitoring at two USGS flow monitoring sites one in the Sanpoil and one in the West Fork, monitor stream temperatures, flow regimes, and sediment levels, baseline and habitat surveys, create/manage maintain database, disseminate raw/summary data and results.

Critical Assumptions: Habitat improvements will lead to changes in watershed processes and yield a biological response.

Process Description: Project staff will continue to collect all forms of watershed resource data including adult and juvenile adfluvial rainbow trout trapping, spawning ground (redd) surveys, snorkel surveys, monitor water quality data collected by the Tribes’ Environmental Trust Department (e.g. sediment, DO, turbidity), flow measurements (manual and automated), Timber Fish and Wildlife protocol habitat surveys, electro-shock population estimates.

Results Expected: Data for use in resource management decisions including regulatory changes. Project staff uses adaptive management based on the best and most recent data available.

Effectiveness Monitoring: Timber Fish and Wildlife protocol habitat surveys to assess changes in stream width and depth ratios, physical habitat assessments will include large woody debris surveys, pebble counts, embeddedness surveys, stream morphology, and cross section surveys and canopy cover surveys. Fixed photo points will be used to provide a visual documentation of habitat restoration effectiveness. Fish population responses to habitat improvements will be evaluated with electro-shocking as well adult and juvenile trapping, and spawning surveys. Snorkeling in some streams (West Fork and Gold Creek) as flows allow will be tried in September. 

8. Return marine derived nutrients to the Sanpoil system
Distribute marine derived nutrients in the form of Bi-Oregon “fish cakes” to areas of the Sanpoil River drainage that once had moderate to high probability of salmon presence and spawning use.

Relevant IMP Objectives: 1A2 strategy a; 1B2 strategy c (page 42-6/7)

Subbasin Objective 1A2: Assess and implement nutrient enrichment program for Lake Roosevelt and tributaries. (Priority 12)

Subbasin Objective 1B2: Begin implementation of habitat strategies for addressing identified limiting factors for all focal species and native fishes by

2005. (Priority 1)

Relevant Work Elements: Enhance instream marine derived nutrients in the Sanpoil system, NEPA compliance; collect field data, sub-contract for laboratory analysis of samples, monitor watershed processes and biological responses.

Critical Assumptions: The loss of anadromous salmon in the blocked areas has impacted productivity. The salmon were an ecologically important source of marine-derived carbon and nutrients for aquatic and terrestrial biodiversity. The fertilization of oligotrophic streams will result in an increase the periphyton, algae, and invertebrate food supply in order to increase the systems carrying capacity, growth, and abundance of salmonids.
Process Description: Project staff will provide all necessary NEPA documents to BPA Environmental compliance department, process all documentation through Tribal review and approval process and obtain all permits necessary. Contract with Bio-Oregon to produce the “fish cakes” and project staff will distribute them into GIS mapped streams. Staff will collect macro invertebrate and water quality samples for laboratory analysis using Okanogan Baseline Monitoring and Evaluation Program (OBMEP) protocols.
Results Expected: A lag in the response of periphyton and algae and increased invertebrate populations and subsequent increased productivity and weight gain affects in salmonids. Improved vegetation growth in riparian areas and slow movement of nutrients upland through the system increasing overall aquatic and terrestrial productivity is expected. 

Effectiveness Monitoring: Water quality monitoring of nitrogen and phosphorus levels in each treated stream and downstream testing in the San Poil River and Lake Roosevelt to track the extent of the impact. Laboratory testing of nitrogen and phosphorus as well as macro-invertebrate sampling would be done to monitor the effects of the nutrient treatment. Fish monitoring would track biological responses in to the nutrient addition.

9. Monitor watershed status and trends over time
Primary monitoring of status and trend in the Sanpoil and Upper Columbia will be conducted with EMAP random selection tools and using Okanogan Baseline Monitoring and Evaluation Program (OBMEP) protocols.
Relevant IMP Objectives: 1B3 strategy a (page 42-8)

Subbasin Objective 1B3: Enhance, conserve, and protect riparian habitats to the extent that 80 percent of each stream’s riparian areas remain intact and functional. (Priority 3)

Relevant Work Elements: Primary monitoring of status and trend across the Subbasin on the Colville Reservation.
Critical Assumptions: Improvements to watershed hydrology and functions take time to manifest the desired biological responses. Monitoring of the watershed status and trends will provide specific guidance in the evaluation, adaptive management, and monitoring of fish populations in the Sanpoil and Upper Columbia Subbasins.

Process Description: Project staff will use EMAP site selection criteria in the San Poil and Upper Columbia sub-basins within the Colville Reservation to monitor status and trends. This would utilize random selection of ten sites each year and a five-year repeated cycle for trend monitoring. Protocols used will be from the Field Manual that was developed by the Colville Confederated Tribes to provide specific guidance in the evaluation and monitoring of fish populations in the Okanogan Subbasin for the 2004 Okanogan Baseline Monitoring and Evaluation Program (OBMEP).

Results Expected: Periodic updating of EDT input fields with compatible data from EMAP type monitoring will allow managers assess changes that may occur within the subbasin over time and provide adaptive management.

Other Work Elements:

Work Element Name: Disseminate Raw/Summary Data and Results Work Element Title: GPS or digitize all information into Tribal GIS System

Work Element Name: Education and Outreach                                           Work Element Title: Present resident fish program at least twice a year to Northwest Indian College and present project at Lake Roosevelt Forum and area conferences

Work Element Name: Create/Manage/Maintain Database                                           Work Element Title: Technical assistance to other F&W BPA projects

Work Element Name: Manage and administer project                                           Work Element Title: Manage and administer project

Work Element Name: Produce Pisces status reports                                          Work Element Title: Quarterly Pisces reports to report status of milestones and deliverables

Work Element Name: Produce/submit Scientific Findings Report                                          Work Element Title: FY Annual reports

METHODOLOGY:

Timber Fish and Wildlife habitat survey protocols are used for habitat survey work.

Primary monitoring of status and trend across the Sanpoil and Upper Columbia Subbasins on the Colville Reservation will be accomplished using physical, biological, and  draft water quality protocols developed by the Colville Tribes for the 2004 Okanogan Baseline Monitoring and Evaluation Program (OBMEP). Okanogan Subbasin for the 2004 Okanogan Baseline Monitoring and Evaluation Program. 

(OBMEP) biological protocols will be used for snorkeling.

Task I:  Population Estimates


Juvenile Population Estimates will be enumerated beginning in September and continuing through October, on any selected stream for two years prior to implementation and for two years following improvements. Juvenile rainbow trout populations will be estimated in the stream by conducting electro-shocking surveys in randomly selected sections consisting of 10% of each habitat type found in a given valley segment.  Population estimates will utilize the two (2)-pass methodology of Saber-LeCren (Everhart 1975).  A Smith-Root model B backpack elector-fisher will be used to capture fish.  A minimum of two (2) electro-fishing passes will be made for each section.  Block-nets will be placed at the upstream and downstream boundaries to prevent immigration and emigration.  Fish captured in the first pass will be held in buckets until after the second pass is completed then the fish will be enumerated, measured to the nearest millimeter and weighed to the nearest gram.


Adult Adfluvial Rainbow Trout Enumeration will be conducted through the two years prior and post-implementation phases. Upstream migratory traps will be placed in six (6) streams at pre-selected sites. Any existing traps in need will have the old netting replaced. Trapping will begin when creel studies on the San Poil River indicate that adult migration has begun toward up stream tributaries for spawning. The beginning of trapping in mid- February increased the number of adfluvial rainbow trout enumerated. Tapping will continue to be started late winter or early spring based on creel data. 


The trap design (picket weir) consists of 1-inch round aluminum tubing resembling a picket fence.  The panels are placed across the stream at an angle.  The angle of the panels will lead the fish to a holding structure located in an upstream pool.  Panels are placed on the upstream end of riffle areas at a point where the stream constricts to minimize the number of panels required.


 Fish captured are anesthetized before handling to reduce stress and injury to the fish as data is collected.  Gaseous CO2 from a compressed gas cylinder is lightly bubbled through the holding tank at levels of 200-400 mg/l to anesthetize the captured fish (Murphy and Willis, 1996).  The gas mix within the water will be approximately 50% CO2: 50% O2. Traps are checked twice daily during the spawning periods.  Once the fish have been captured, they will be placed in a plastic container and CO2 gas passed through the water for a few moments until fish have calmed, induction is expected in 2-4 minutes, then they are weighed to the nearest gram, condition noted, sex determined, and lengths measured to the nearest millimeter. Data is recorded and scales samples taken to assess the age for growth analysis. 


Following the collection of samples and length and weight data the fish are placed in another plastic container containing fresh water until they recover from the CO2. Recovery should occur in 10-15 minutes, then they are released unharmed upstream of the trap site where they can continue their migration to spawn.  The trapping will continue on all selected streams on a daily basis until the run ceases. 


Migration and enumeration of rainbow trout juveniles in the San Poil River The screw trap was placed in Gold Creek south off the West Fork or if flows allow into the West Fork of the San Poil River and fished continuously, beginning in late February and continued until flows became too low for the trap to function. Fish trapped, are anesthetized before handling to reduce stress and injury to the fish as data is collected.  Gaseous CO2 from a compresses gas cylinder is lightly bubbled through the holding tank to anesthetize the captured fish (Murphy and Willis, 1996). CO2 gas is passed through the water at 200 to 400 mg/l for a few moments until fish have calmed, then they are counted, weighed to the nearest gram, and measured to the nearest millimeter The fish will then be put into another plastic container containing fresh water until they have recovered, before being released downstream of the trap.  

Task II: Spawning/Redd Surveys


Spawning ground redd surveys will be conducted from Mid-April through mid-June 2005 to assess adfluvial rainbow trout spawning activity.  Project personnel will conduct foot surveys from the mouth of the streams to the upper limit of fish habitat twice a week throughout the spring spawning period (April - June).  Redds will be counted, marked and precise GPS locations recorded.  Redds will be marked with a 5/8 inch re-barr hammered into the ground on the bank near the redd location.  A description of site, date and number will be recorded on a tag, which will be attached to the re-barr.  Spawning ground surveys will be utilized to develop fish to redd ratios, redds per square meter of riffle, redds per valley segment, and identify spawning habitat and locate areas of high probability for future redd locations.


A transect will be set up and a habitat survey will be conducted at each located redd. Data collection will include size of redd, diameter or length and width measurements, substrate classification by exact size will be determined using a sieve, depth at edge and at bottom of redd, stream width and depth, a model 2000 Flo-mate flow meter will be used to measure the flow velocity at .6 of the mean depth and at the bottom of the stream, location of redd in relation to riffle and pool structure, temperature, riparian zone dominate vegetation type and presence or absence, and canopy cover percent will be determined using an densiometer reading in four directions from the center of the stream. Data on possible predation aquatic, aerial, and terrestrial will be collected. 

Task III: Fish Passage Assessments


Man-made culverts/barriers to fish passage will continue to be systematically identified, photographed, and evaluated for necessary improvements.  Watershed assessments will be utilized as part of the assessment system to identify the types and natural rates of habitat forming processes, determine where process are altered and the factors responsible, the potential of the landscape to form habitat through these natural processes, and how these processes functioned historically (Roni, et al 2002). 


Past project sites will be visited during periods of peak spawning migration to observe functional status, passage conditions, and the attempts of adult fish to negotiate the modified barriers. Adult migratory traps (picket weirs) will be placed on selected streams for adult spawning enumeration as described in Task I. Redd counts methodology discussed in Task II will also be utilized to identify spawning activity in previously inaccessible areas.   A model 2000 Flo-mate flow meter will be used to measure the velocity flow at the discharge end of the culvert to determine potential migration barriers. 


 In stream structural enhancements will be monitored and evaluated throughout the post-monitoring phase for purposes of documenting functional status, maintenance, and replacement needs. A long term monitoring program to protect and maintain restored processes will be implemented. The long-term monitoring program will evaluate and record the success of specific improvement actions, length of time required to reach specific goals for each action, and duration of improvements. 

Task IV: Horizontal Stream Survey


Channel Morphology Surveys (Horizontal Control Survey) will begin late summer and end early fall. Stream channel surveys will be conducted using Timber, Fish and Wildlife (TFW) Monitoring Program Methodology (Schuett-Hames et al. 1994).  A field crew of two (2) or three (3) people systematically will survey the habitat of valley segments delineated in the horizontal survey.  Each habitat unit will be measured for length and width.  Mean depth of riffle units and a minimum and maximum depth for pool units and tail-out depth, substrate diversity, cobble embeddedness and channel gradient will be measured.  At each recorded habitat unit woody debris will be counted and categorized as logs or root wads.  Function of debris will be assessed as well as a determination if an adequate or inadequate amount of debris present. The riparian condition will be estimated by determining the canopy closure every 300 meters within the habitat units. Canopy closure measurements will be taken with a densiometer from the center of the stream looking up stream, down stream, left bank and right bank.  This measurement provides an indirect measure of shading the stream receives by adjacent riparian vegetation.  The vegetation along the stream bank will be categorized as follows; visual estimates of the serial or successional stage of the plant communities will be made at each recorded habitat unit.  Type of dominant vegetation whether deciduous, coniferous or mixed, and land use, will be documented.  


Data will be recorded on standardized Timber, Fish and Wildlife (TFW) forms and entered into R-Base, a computerized database located at the Northwest Indian Fisheries Commission in Olympia, Washington and Stream Net a computerized database located at the Pacific States Marine Fisheries Commission in Gladstone, Oregon and into the Joint Stock Assessment Database.  A summary report of the data will be generated. Currently the Army Corp of Engineers is working on database standards and protocols once the draft has been finalized the new standards may be utilized by the project to maintain continuity between all agencies.  

The stream reach inventory and channel stability evaluation procedure (Rosgen 1998) will be used to assess stream stability conditions. The stream reach index specially targets and provides information about the capacity of streams to adjust and recover from potential changes in flow and\or increases in sediment production. The stream reach inventory and channel stability evaluation will be conducted on only those sections of streams where fishery surveys will take place. A two (2) or three (3) member team will walk stream reaches and standardized data forms will be completed for each stream reach.  

All stream transects will be photographed, showing upstream and downstream. Sites for improvements will be photographed for views before and after for a record of work done.  At each site photos will be taken of weirs (rocks and logs), this will allow for future photo monitoring and comparison of photographs taken to see if the structures are working and to allow for future maintenance

Transacts will be set up every 100 meters. Bankfull width and depth will be measured at each transect. Bankfull height is determined and depths from bankfull to streambed are measured every 1/10 of a meter across each transect. The method to be used comes out of the Timber, Fish and Wildlife (TFW) Monitoring Procedure (Schuett-Hames et. al.1994).

 Streamflow discharge, water quality analysis, and temperature will be measured monthly beginning March through November.  A Flo-mate 2000 flow meter with a top setting wading rod will be used at each site.  Stream widths will be measured and divided into at least 10 to 20 equal cells depending on the width of the stream.  Velocities will then be measured at each cell at two (2) thirds of the depth, then discharge can be calculated.  The methodology for taking streamflow and temperatures will be consistent with the Timber, Fish and Wildlife (TFW) Monitoring Program (Dave Schuett-Hames et al. 1994). Temperature data loggers will be placed in selected streams in mid-April for continuous recording from April to November. 


All field equipment to conduct the horizontal control surveys and fish habitat surveys is adequate to complete the tasks identified. The juvenile population surveys will be conducted using a Smith - Root Model 12B electro-shocker.  The adult migration monitoring will use picket weirs and out-migration will be enumerated using fyke net traps and screw trap equipment.  These two trapping methods are adequate in moderate flow conditions, however trapping may be compromised during high water and bed-load movement. Additional redd cap traps for enumeration of emerging fry for redd productivity rates will be required as discussed above. All traps have been modified with internal beveling to allow fish to escape injury from high velocities during peak flows. The traps were originally constructed in 1996 and the netting was replaced on several traps in 2004. New netting will be put on traps as needed during the winter of 2004-2005. 

DNA samples will be collected on selected fish. A small marginal paired fin clip is placed in a 99% ethanol solution for preservation and all samples are sent to the WDFW Genetics Lab in Olympia, Washington.

G. Facilities and equipment 

All field and office equipment is adequate to complete the all work elements identified.  The redband rainbow trout surveys will be conducted using a Smith-Root Model 12B electro-shocker.  The adult and juvenile out-migrant monitoring will use picket weirs and fyke net- livebox trapping equipment respectively.  These two trapping methods are adequate in moderate flow conditions; however, trapping is compromised during high water and bed-load movement. 

Traps to collect beaver are available from the Tribe’s Animal Control Officer. A pen to house the beaver will need to be constructed  (minimal cost $500). This will allow us to hold beaver until a sufficient number of animals have been trapped to allow for a minimum release of three to four animals at a time. This is necessary to keep the beaver at the release location.
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I. Key personnel

Sheri Sears Biologist III Project Lead

Sheryl Sears

P.O. Box 537

Electric City, WA 99123

Home Phone (509) 633-8280

Work Phone (509) 634-2118


OBJECTIVE

Seeking a position with you organization providing an opportunity to utilize my experience, education, training, and skills.


EDUCATION

1995 B.S. Environmental Biology 

Eastern Washington University

1972    Registered Nurse

Kaiser Foundation School of Nursing

Contra Costa College


QUALIFICAITONS

· Microbiology




•    Hydrology

· Microbial Physiology



•    Water Chemistry

· Water Quality Testing



•    Soil Testing

· Air Quality Testing



•    Genetics

· Aquatic Plants




•    Landscape Planning

· Environmental Law



•    Planning Law

· Management




•    NEPA Process 

· Environmental Impact Determination

•    ICS 300 Certified

· Advanced First Aid/CPR Cert.   

•    Statistical Analysis

· Communications



•    Grant Writing

· Critical Habitat Determination


•    Beach Seining

· Habitat Assessment



•    Psychology

· Power Boat Operation



•    Electro-Fishing

· Acoustical Fish Tagging


•    Flow Rate Analysis

· Burned Area Emergency Rehab

•    Fish/ Wildlife Population Studies

· Basic Fire Fighter and Fire Behavior Certified•     Contracting

· Chemistry (general, organic,


•     Stream Rehabilitation

 and bio-chemistry)



•      Staff Supervision

COMPUTER SKILLS

· Microsoft Word 95-2003
•   DOS


•   Power Point

· Microsoft Access

•   ANOVA

•   Word Perfect 5.0-9.0

· Microsoft Excel

•   Statworks

•   Presentation



· ArcView 3X – 9X

•   Windows 95-2005 XP


EMPLOYMENT HISTORY

4/2006-Present:   Resident Fisheries Manager, LR Rainbow Trout Habitat/Passage Improvement Project      Manager ~ Colville Confederated Tribes ~ Fish and Wildlife Department


11/2001-4/2006:
LR Tributary Adfluvial Rainbow Trout and Kokanee Habitat Improvement BPA Project 

Manager ~ Colville Confederated Tribes ~ Fish and Wildlife Department

6/1999-11/2001:
3P Fish and Wildlife Habitat Biologist ~ Colville Confederated Tribes ~ Fish and Wildlife Department

3/1999 – 6/1999:
Fisheries Biologist Rufus Woods Gas Bubble Disease Study ~ USGS ~  Biological Division

9/1997-11/1998:
Field Technician ~ Steven’s County Conservation District

9/1996-5/1997:
Environmental Intern ~ Department of Ecology, ERO

1/1995-3/1995:
Waste Water Treatment Intern ~ City of Cheney

8/1981-2/1984:
Research Lab Technician ~  Eastern Washington University, Department of Biology

Position Description

CLASS TITLE:    Head Resident Fisheries Biologist III    CLASS CODE:     05-132      PAY RANGE:    29
PROGRAM/DEPARTMENT: Fish and Wildlife / Natural Resources   REPORTS TO:
Jerry Marco
                   

SALARY SCALE:   $48,172 - $64,584 (5% reduction for 90 day probation period)

BASIC FUNCTIONS OF WORK

In the CCT Department of Fish and Wildlife, the Head Resident Fisheries Biologist III is primarily responsible management of all resident fishery projects and for planning, developing, designing, and oversight of professional biological studies, research, or resource assessments, and providing the analysis, assessment, and interpretation of the results and preparation of final written reports, AND 1) is the Program biologist responsible for all of the Program’s biological activities within the Resident Fish sub-division of the Fish & Wildlife Program; OR 2) prepares, assesses, and interprets resource information or regulations, regularly involving inter-Program or external coordination; OR 3) is the Program specialist on issues affecting resident fish or fish habitat in an area comprised of all Districts within the Reservation and resident fish within boundary waters. A biologist with major technical assistance responsibility for fish mitigation, management, and coordination with outside agencies including but not exclusive to Columbia Basin Fish and Wildlife Authority (CBFWA), Inter-Mountain Province (IMP) Oversight Committee, Transboundary Gas Group, Lake Roosevelt Water Quality Council, Environmental Protection Agency (EPA),  watershed planning efforts, and  Internal Land Use Board.

SUPERVISION RECIEVED

Independent initiator under minimal supervision of Senior Fisheries Bilogist.

SUPERVISION EXERCISED

Will supervise technicians and biologists assigned to the Natural Resource Department’s Fish and Wildlife Division’s Resident Fish Program.  Supervises, trains, and evaluates work performance of subordinate employees.

REPSENTATIVE EXAMPLES OF WORK

Inventories biological and physical characteristics on Resident Fish streams and uplands affecting quality and quantity of fish habitat, and develops and implements programs for managing, and enhancing fish habitats for both game and non-game species; assesses habitat need for various management species; 

Monitors public use and evaluates user needs and potential conflicts with the natural resources on resident fish and non-fish bearing streams and implements programs for managing and enhancing public use;

Has the principal responsibility for the collection and analysis of data, the development of conclusions and recommendations for management, research or mitigation needs, and the preparation of reports; designs and implements fish and habitat protection, enhancement and rehabilitation needs; investigates and determines mitigation requirements to various land use/development projects;

Provides Department review and comments on projects originating from outside the Department in accordance with environmental law such as SEPA, NEPA, Environmental Impact Statements, Forest Practice Applications; Corps of Engineers permits, Hydraulic Permit Applications, Water Right Applications, and Bonneville Power Administration funding.
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Investigates and prescribes appropriate resource protection requirements on legally mandated permits such as Hydraulic Permit Applications, Forest Practice Applications; Corps of Engineers permits, water rights, and Federal Energy Regulatory Commission licensing;

Formulates regulatory recommendations for proper management of resident fish resources;

Directs stock assessment, prediction, escapement, enhancement, harvest management, life history, and mortality studies for management of fish resources; Reviews freshwater, marine, estuarine water-use projects; recommends freshwater or marine construction techniques; formulates land-use policies, rules, and regulations to protect resident fish habitat;

Independently prioritizes, plans, coordinates, and implements all work in the Resident Fish Program in accordance with the Fish and Wildlife Management Plan and in support of the IRMP;

Represents the Department on technical committees; writes and reviews plans; presents study results and serves as expert witness or negotiator before various commissions, review boards, or in court cases; formulates regulatory recommendations for management of resident fish and their habitats;

Plans, directs and evaluates original complex research projects;

Serves as Department representative at meetings of a wide variety of tribal functions; designs and makes presentations; provides information to the media;

Initiates and designs research studies which are essential to the achievement of Department goals or evaluation of the program;

Assesses damage to wildlife resources and cumulative effects from toxic spills and other contaminants;

RECRUITING INDICATORS

Knowledge of:  environmental regulations; stream hydraulics; land management and development; soil conservation; game laws, laws of arrest, search and seizure; laboratory and chemical tests used for bioassays; principles of harvest management and natural production; lake and stream management; fish and habitat management and biological research; methods of biological data collection, interpretation or presentation; statistical and research theory and techniques; experimental design; population measurement techniques; silva culture.

Ability to:  define research problems and determine extent and type of information needed; initiate, plan and design independent experimental research; implement results of research findings; plan, organize and supervise the work of others; develop new techniques and programs in resources management; analyze environmental information to apply solutions, guidelines, and policy to field problems; develop methods of data collection and interpret data; speak and write effectively; train and supervise personnel.

MINIMUM QUALIFICATIONS

A Bachelor’s degree in fisheries, wildlife management, natural resource science, or environmental science AND 60 months of professional experience in fish management or fish research, wildlife management or wildlife research, or habitat management or habitat research.  Twelve semesters or eighteen-quarter hours of specific course work is required for the position.  OR

A Master’s degree in the applicable science will substitute 12 months of the required experienceexperience.

A Ph.D. in the applicable science may be substituted for 24 months of experience. OR

48 months as a Fish & Wildlife Biologist II.

SPECIAL REQUIREMENTS

Must submit college transcripts.

Must be in good physical condition to be able to work and hike in inclement weather conditions and over variable and rugged terrain.

Must be able to work variable hours, long days, early mornings, holidays, and weekends as the work dictates.

Must be able to work in a multi-cultural environment.

Must possess and maintain a valid Washington State Drivers License and be eligible for the Tribes vehicle insurance.

Biologist I (Field Biologist) (not filled at this time)

POSITION DESCRIPTION

CLASS TITLE:    Fish and Wildlife Biologist I      CLASS CODE:     05-130      PAY RANGE:    22
PROGRAM/DEPARTMENT: Fish and Wildlife / Natural Resources  REPORTS TO:_________________                    

SALARY SCALE:     $34,257 - $45,884 (5% reduction for 90 day probation period)
BASIC FUNCTIONS OF WORK

In the CCT Department of Fish and Wildlife, conducts professional biological studies, provides analysis and assessment of fish, wildlife, land, or habitat management data using common and established scientific principles and techniques.

SUPERVISION RECEIVED

Under direct supervision of the Program/Project Manager.

SUPERVISION EXERCISED

May supervise or lead assigned personnel in a variety of field or laboratory activities on a temporary basis.

REPRESENTATIVE EXAMPLES OF WORK

Conducts biological studies or carries out programs using established procedures; summarized biological data, using established data conversion and statistical procedures; drafts summaries, report segments, or reports;

Conducts field review to monitor and/or investigate environmental permit compliance; conducts studies; and/or research for which precedence and patterns have been established; prepares reports on investigations and studies conducted;

Participates in sampling programs designed to provide catch, effort, mortality, species composition, life history, abundance, distribution, age, growth, and other basic biological data for fishery and wildlife management purposes;

Examines fish, bird, and animals to determine effects of diet variations, introduction of pollutants and poisons, and other factors in controlled environment experiments;

Gathers water, algae, invertebrates, and a variety of other biological or Limnological samples and performs routine chemical tests and microscopic examinations;

Collects data on estuarine, riverine, wetland, lake, riparian and upland environments for use in assessment of its suitability as fish and wildlife habitat; 

Assists in the review and/or development of mitigation plans;

Reviews environmental documents, or portions of the documents, from Tribal governments, local governments, State and Federal agencies and private individuals; makes initial determination and/or recommends conditions or permits;

Works with higher level biologist(s) to determine techniques and procedures, and/or performs field investigations or research projects, and assists in preparing management/research reports or proposals based on those activities;

RECRUITING INDICATORS
Knowledge of:  principles and procedures of biological research, fish culture, fish management and wildlife management; food and habits of fish and wildlife species; standard laboratory and field methods; statistical techniques; population measurement techniques; fish, wildlife, and habitat ecology.

Ability to:  use standard laboratory and field equipment; apply standard statistical techniques in analysis of research data; prepare detailed written reports on technical studies; communicate effectively to the tribes, general public and federal, state and county officials; perform a variety of outdoor work in inclement weather.

MINIMUM QUALIFICATIONS

A Bachelor’s degree in fisheries, wildlife management, natural resources science, or environmental science AND 12 months experience in fish management or fish research, wildlife management or wildlife research, or habitat management or habitat research.  Twelve semester or eighteen quarter hours of specific course work is required for certain positions.

A Masters Degree in the applicable science may be substituted for 12 months of required experience.

SPECIAL REQUIREMENTS

Must submit college transcripts.

Must be in good physical condition to be able to work and hike in inclement weather conditions and over variable and rugged terrain.

Must be able to work variable hours, long days, early mornings, holidays, and weekends as the work dictates.

Must be able to work in a multi-cultural environment.

Must possess and maintain a valid Washington State Drivers License and be eligible for the Tribes vehicle insurance.

Tyson Marchand Technician I 

Kevin Clark Technician I
POSITION DESCRIPTION     

CLASS TITLE:    Fish and Wildlife Technician I B CLASS CODE:     05-103    PAY RANGE:    12
CLASS TITLE:    Fish and Wildlife Technician I C 

CLASS TITLE:    Fish and Wildlife Technician I D 
PROGRAM/DEPARTMENT: Fish and Wildlife / Natural Resources  REPORTS TO:_________________                    

SALARY SCALE:  
Technician I B

$21,008  (5% reduction for 90 day probation period)
Technician I C

$22,068  (5% reduction for 90 day probation period)
Technician I D

$23,171  (5% reduction for 90 day probation period)
BASIC FUNCTIONS OF WORK

In the CCT Department of Fish and Wildlife, aids in collecting limited field information of fish and wildlife resources to help determine numbers, environmental conditions and the condition of the species. Work elements include, but are not limited to, such data collection as habitat conditions, fin clipping, location of species, redd surveys, stream surveys, nesting status and condition of species being studied. Assists others in performance of fish and wildlife habitat enhancement projects and tasks such as building fence, planting vegetation, distributing fish, and maintaining equipment for example. These positions are primarily seasonal and require lifting, pulling, and hauling in all kinds of weather conditions on variable terrain.

SUPERVISION RECEIVED

The incumbent will be under direct supervision.

SUPERVISION EXERCISED

No supervision will be exercised.

REPRESENTATIVE EXAMPLES OF WORK

Aids in collection of biological information related to fish and wildlife resources using established procedures and protocols.  

Participates in sampling programs designed to provide catch, effort, mortality, species composition, life history, abundance, distribution, age, growth, and other basic biological data for fishery and wildlife management purposes;

Examines fish, bird, and animals to determine effects of diet variations, introduction of pollutants and poisons, and other factors in controlled environment experiments;

Gathers water, algae, invertebrates, and a variety of other biological or Limnological samples and performs routine chemical tests and microscopic examinations;

Collects data on estuarine, riverine, wetland, lake, riparian and upland environments for use in assessment of its suitability as fish and wildlife habitat; 

Assists in fence construction, habitat enhancement projects, weed spray and removal of trespass livestock.

08/05/03

Fish and Wildlife Technician I

May assist in the computer entry of field data. 

May assist or perform other work as required.

RECRUITING INDICATORS
Knowledge of:  principles and procedures of biological data collection, fish culture, fish management and wildlife management; food and habits of fish and wildlife species; fish, wildlife, and habitat ecology; basic fence construction, weed spray application. 

Ability to:  use standard laboratory and field equipment; follow directions, write clearly; perform a variety of outdoor work in inclement weather; operate a 4-wheel drive vehicle; operate chainsaws and power tools.

MINIMUM QUALIFICATIONS


Technician I B

Entry level technician. Must have a satisfactory work history and high school diploma or GED.


Technician I C

Six months experience as a Technician I B and a satisfactory work performance review.

Technician I D

Six months experience as a Technician I C and a satisfactory work performance review.

SPECIAL REQUIREMENTS

Must be in good physical condition to be able to work and hike in inclement weather conditions and over variable and rugged terrain.

Must be able to work variable hours, long days, early mornings, holidays, and weekends as the work dictates.

Must be able to work in a multi-cultural environment.

Must possess and maintain a valid State Drivers License and be eligible for the Tribes vehicle insurance.

 This is a “safety sensitive” position and requires random drug testing.

Revised 08/05/03

Fish and Wildlife Technician I

Dennis Moore, Technician III

POSITION DESCRIPTION      

CLASS TITLE:    Fish and Wildlife Technician III   CLASS CODE:     05-105    PAY RANGE:    19
PROGRAM/DEPARTMENT: Fish and Wildlife / Natural Resources  REPORTS TO:_________________                    

SALARY SCALE:  
$29,598 – 39,644 (5% reduction for 90 day probation period)
BASIC FUNCTIONS OF WORK

In the CCT Department of Fish and Wildlife, as a journey-level technician, performs a variety of tasks associated with the management of fish and wildlife resources to determine numbers, environmental conditions and the condition of the species. Work elements include, but are not limited to, such data collection as habitat conditions, location of species, redd surveys, stream surveys, nesting status and condition of species being studied. Assists other programs/projects in performance of fish and wildlife habitat enhancement projects and tasks such as building fence, planting vegetation, distributing fish, and maintaining equipment for example. These positions may be seasonal/temporary in nature and require lifting, pulling, and hauling in all kinds of weather conditions on variable terrain.

SUPERVISION RECEIVED

The incumbent will be a self initiator under reduced supervision.

SUPERVISION EXERCISED

May supervise entry level staff and volunteers.

REPRESENTATIVE EXAMPLES OF WORK

Conducts inventories of biological information related to fish and wildlife resources using established procedures and protocols.  

Participates in sampling programs designed to provide harvest, catch, effort, mortality, species composition, life history, abundance, distribution, age, growth, and other basic biological data for fishery and wildlife management purposes;

Examines fish, bird, and animals to determine effects of diet variations, introduction of pollutants and poisons, and other factors in controlled environment experiments;

Gathers water, algae, invertebrates, and a variety of other biological or Limnological samples and performs routine chemical tests and microscopic examinations;

Collects data on estuarine, riverine, wetland, lake, riparian and upland environments for use in assessment of its suitability as fish and wildlife habitat; 

Participates in fence construction, habitat enhancement projects, weed spray and removal of trespass livestock.

Assists in the computer entry of field data. 

May assist or perform other work as required.

RECRUITING INDICATORS
Knowledge of:  principles and procedures of biological data collection, fish culture, fish management and wildlife management; food and habits of fish and wildlife species; fish, wildlife, and habitat ecology; basic fence construction, weed spray application. 

Ability to:  use standard laboratory and field equipment; follow directions, write clearly; perform a variety of outdoor work in inclement weather; operate a 4-wheel drive vehicle; operate chainsaws and power tools.

MINIMUM QUALIFICATIONS

Bachelor of Science degree in the field of fish, wildlife, and/or natural resource management; OR 

Associate’s Degree in the field of fish , wildlife, and/or natural resource management AND 24 months of experience at a Technician II and a satisfactory work performance review; OR

48 months combined education/experience demonstrating the ability to perform the functions of this position.

A two-year technical degree in the field of fish, wildlife and/or natural resource management may substitute for twenty – four months of experience.

SPECIAL REQUIREMENTS

Must submit college transcripts or course schedule if claiming student status. 

Must be in good physical condition to be able to work and hike in inclement weather conditions and over variable and rugged terrain.

Must be able to work variable hours, long days, early mornings, holidays, and weekends as the work dictates.

May require a CDL license, pesticide applicators license and/or fish hatchery standby.

Must be able to work in a multi-cultural environment.

Must possess and maintain a valid State Drivers License and be eligible for the Tribes vehicle insurance.

This is a “Safety Sensitive” position and requires random drug testing.

Revised 08/05/03

Fish and Wildlife Technician III

Jeff Palmer Supervisory Technician IV

POSITION DESCRIPTION     

CLASS TITLE:    Fish and Wildlife Technician IV   CLASS CODE:     05-106    PAY RANGE:    21
PROGRAM/DEPARTMENT: Fish and Wildlife / Natural Resources  REPORTS TO: Sheri Sears                    

SALARY SCALE:  
$32,635 – 43,700 (5% reduction for 90 day probation period)
BASIC FUNCTIONS OF WORK

In the CCT Department of Fish and Wildlife, as a lead technician, assists in a variety of tasks responsible for the program/project organization and implementation associated with the management of fish and wildlife resources to determine numbers, environmental conditions and the condition of the species. Work elements include, but are not limited to, such data collection as habitat conditions, location of species, redd surveys, stream surveys, nesting status and condition of species being studied. Assists other programs/projects in performance of fish and wildlife habitat enhancement projects and tasks such as building fence, planting vegetation, distributing fish, and maintaining equipment for example. These positions may be seasonal/temporary in nature and require lifting, pulling, and hauling in all kinds of weather conditions on variable terrain.

SUPERVISION RECEIVED

The incumbent will be a self-initiator under reduced supervision.

SUPERVISION EXERCISED

May supervise field crew and volunteers.

REPRESENTATIVE EXAMPLES OF WORK

Organizes and implements program/projects consistent with planning criteria and contract obligations. 

Conducts inventories for biological information related to fish and wildlife resources using established procedures and protocols.  

Participates in sampling programs designed to provide harvest, catch, effort, mortality, species composition, life history, abundance, distribution, age, growth, and other basic biological data for fishery and wildlife management purposes;

Examines fish, bird, and animals to determine effects of diet variations, introduction of pollutants and poisons, and other factors in controlled environment experiments;

Gathers water, algae, invertebrates, and a variety of other biological or Limnological samples and performs routine chemical tests and microscopic examinations;

Collects data on estuarine, riverine, wetland, lake, riparian and upland environments for use in assessment of its suitability as fish and wildlife habitat; 

Participates in fence construction, habitat enhancement projects, weed spray and removal of trespass livestock.

Investigates wildlife damage to habitat and personal property. Determines and implements corrective actions to mitigate the problem. 

Assists in the computer entry of field data utilizing word processing and data spreadsheet software.

May assist with or perform other work as required.

RECRUITING INDICATORS
Knowledge of:  principles and procedures of biological data collection, fish culture, fish management and wildlife management; food and habits of fish and wildlife species; fish, wildlife, and habitat ecology; basic fence construction, weed spray application; Tribal fish and wildlife codes, laws, regulations and procedures.  

Ability to:  plan daily, monthly and yearly, use standard laboratory and field equipment; safely handle, shoot and maintain firearms; confront and communicate with fish and wildlife violators; safely handle problem wildlife; follow directions, write clearly; perform a variety of outdoor work in inclement weather; operate a 4-wheel drive vehicle; operate chainsaws and power tools.

MINIMUM QUALIFICATIONS

A Bachelor of Science Degree in fish, wildlife, and/or natural resource management AND twelve months of fish and wildlife technician experience; OR

Associate’s Degree in fish, wildlife, and/or natural resource management AND thirty-six months experience as a Fish and Wildlife Technician III and a satisfactory work performance review; OR
Sixty months as a fish and wildlife technician or in a closely related field that has provided the applicant the experience to perform this position

SPECIAL REQUIREMENTS

Must be in good physical condition to be able to work and hike in inclement weather conditions and over variable and rugged terrain.

Must be able to work variable hours, long days, early mornings, holidays, and weekends as the work dictates.

May require a CDL license, pesticide applicators license and/or fish hatchery standby.

Must successfully clear a Criminal Background Inquiry. Results must not reflect any felony charges, nor any misdemeanor convictions within 1 year prior to the closing date of this position announcement.

Must successfully complete the Reserve or Basic Law Enforcement Academy within twelve months of employment.

Must be willing and able to participate in wildfire situations, pass the firefighter Pack Test and serve in whatever capacity incumbent is qualified for.

Must be able to work in a multi-cultural environment.

Must possess and maintain a valid State Drivers License and be eligible for the Tribes vehicle insurance.

This is a “Safety Sensitive Position” and random drug testing is required.

Revised 08/05/03

Fish and Wildlife Technician  IV
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Chart 4. Returning Adult Rainbow Trout Age Structure
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Screwtrap data

		Species		Number		Percent		Number		Percent		Number		Percent

				1996		of total		1997		of total		1998		of total

		Burbot				0.0		2		0.1

		Chiselmouth		1		0.2				0.0

		Dace		87		16.4		121		6.8

		Kokanee		5		0.9		1		0.1

		LM bass		1		0.2				0.0

		N pikeminnow		3		0.6		123		6.9

		Peamouth		2		0.4				0.0

		Rainbow		202		38.0		383		21.4

		RS shiner		65		12.2		70		3.9

		Sculpin		28		5.3		23		1.3

		Sucker		88		16.5		1065		59.6

		Tench		10		1.9				0.0

		Unknown fry		40		7.5				0.0

		Total		532		100		1788		100

		Salmonid		207		38.9		384		21.5

		Non-salmonid		325		61.1		1404		78.5





Fish age stats

		1		Date		Year		Note		Location		Length		Weight		Sex		Age				SUMMARY OUTPUT

		2		4/2		96		006		North Nanamkin		508		1657		UNK		5				Length and Weight

		3		4/2		96		005		North Nanamkin		508		1544		UNK		3				Regression Statistics

		4		3/13		98				Iron Creek		433		854		M		4				Multiple R		0.7710604533

		5		3/13		98				Iron Creek		525		1304		M		5				R Square		0.5945342226

		6		3/16		98				Iron Creek		500		1380		M		5				Adjusted R Square		0.5897072491

		7		3/26		98				Iron Creek		465		1095		M		5				Standard Error		30.006113429

		8		4/1		98				Iron Creek		495		1430		M		6				Observations		86

		9		3/15		98				Louie Creek		458		1028		M		3

		10		3/23		98				Louie Creek		477		1128		M		3				ANOVA

		11		3/22		98				Louie Creek		465		1131		M		4						df		SS		MS		F		Significance F

		12		3/18		98				Louie Creek		585		1758		M		4				Regression		1		110897.417736425		110897.417736425		123.169148869		3.8204640961283E-18

		13		3/15		98				Louie Creek		535		1754		M		5				Residual		84		75630.8148217149		900.3668431157

		14		3/16		98				North Nanamkin		541		1620		M		4				Total		85		186528.23255814

		15		3/14		98				North Nanamkin		484		1189		M		3

		16		4/4		98				North Nanamkin		470		1105		M		4						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		17		4/4		98				North Nanamkin		484		1155		M		4				Intercept		328.0806312618		13.9089371283		23.5877571546		8.27105045388075E-39		300.4211774982		355.7400850255		300.4211774982		355.7400850255

		18		4/29		98				North Nanamkin		530		1526		M		5				X Variable 1		0.1254939223		0.0113076335		11.0981597064		3.82046409612856E-18		0.1030074474		0.1479803972		0.1030074474		0.1479803972

		19		4/29		98				North Nanamkin		510		1348		M		3

		20		4/13		99				South Nanamkin		433		845		M		3				SUMMARY OUTPUT

		21		3/15		99				Louie Creek		390		730		M		3				Weight and Age

		22		3/17		99				Louie Creek		543		1260		M		3				Regression Statistics

		23		3/19		99				Louie Creek		450		920		M		4				Multiple R		0.4978974721

		24		3/19		99				Louie Creek		496		1217		M		4				R Square		0.2479018927

		25		3/20		99				Louie Creek		467		1207		M		4				Adjusted R Square		0.2389483438

		26		3/14		99				North Nanamkin		405		804		M		3				Standard Error		251.0935913712

		27		4/7		99				North Nanamkin		256		202		M		3				Observations		86

		28		4/13		99				North Nanamkin		451		829		M		3

		29		4/20		96		004 HARD TO READ		Iron Creek		419		1589		F		6				ANOVA

		30		4/19		96		002 HARD TO READ		Iron Creek		508		1544		F		5						df		SS		MS		F		Significance F

		31		4/13		96		021		North Nanamkin		419		1385		F		4				Regression		1		1745644.8428081		1745644.8428081		27.6875566967		0.0000010733

		32		?		96		025		North Nanamkin		508		1203		F		4				Residual		84		5296031.29672679		63047.9916276999

		33		?		96		024		North Nanamkin		508		1249		F		4				Total		85		7041676.13953488

		34		4/7		96		013		North Nanamkin		540		1476		F		4

		35		3/31		96		001		South Nanamkin		533		1158		F		4						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		36		4/14		96		002		South Nanamkin		432		1294		F		4				Intercept		608.4056112224		114.9611760226		5.2922702452		0.0000009478		379.7926479545		837.0185744904		379.7926479545		837.0185744904

		37		4/10		96		019		North Nanamkin		508		1339		F		3				X Variable 1		141.6221776887		26.9146633306		5.2618966824		0.0000010733		88.0994045904		195.1449507871		88.0994045904		195.1449507871

		38		4/9		96		018 SEVERAL REGEN		North Nanamkin		483		1249		F		3

		39		4/14		96		003		South Nanamkin		432		1294		F		3

		40		4/1		98				Iron Creek		521		1379		F		6

		41		3/23		98				Louie Creek		522		1741		F		5

		42		3/22		98				Louie Creek		497		1609		F		7

		43		3/17		98		SEVERAL REGEN		Louie Creek		535		1543		F		4

		44		3/15		98				Louie Creek		516		1638		F		7

		45		3/13		98				North Nanamkin		485		1362		F		4

		46		3/15		98				North Nanamkin		546		1724		F		5

		47		3/16		98				North Nanamkin		488		1260		F		3

		48		3/17		98				North Nanamkin		490		1440		F		5

		49		3/20		98				North Nanamkin		488		1368		F		4

		50		3/14		98				North Nanamkin		497		1396		F		5

		51		4/6		98				North Nanamkin		481		1212		F		5

		52		4/8		98				North Nanamkin		492		1340		F		4

		53		4/8		98				North Nanamkin		494		1255		F		5

		54		4/10		98				North Nanamkin		494		1162		F		5

		55		4/23		98				North Nanamkin		492		1379		F		4

		56		4/10		99				South Nanamkin		502		1438		F		4

		57		4/10		99				South Nanamkin		498		1191		F		4

		58		4/13		99				South Nanamkin		501		1478		F		7

		59		3/16		99				Louie Creek		473		1263		F		5

		60		3/19		99				Louie Creek		437		1053		F		3

		61		3/15		99				North Nanamkin		540		1361		F		5

		62		3/19		99				North Nanamkin		496		1042		F		4

		63		3/21		99				North Nanamkin		485		890		F		5

		64		4/7		99				North Nanamkin		437		964		F		4

		65		4/13		99				North Nanamkin		468		1066		F		5

		66		4/16		99				North Nanamkin		488		1040		M		3

		67		4/16		99				North Nanamkin		483		971		M		5

		68		4/16		99				North Nanamkin		450		940		M		3

		69		4/17		99				North Nanamkin		455		1000		M		6

		70		4/17		99				North Nanamkin		439		916		F		4

		71		4/29		99				North Nanamkin		491		1081		F		3

		72		4/29		99				North Nanamkin		380		550		M		3

		73		4/30		99				North Nanamkin		453		1020		M		4

		74		4/30		99				North Nanamkin		407		801		F		3

		75		5/4		99				Louie Creek		445		1008		F		3

		76		5/4		99				North Nanamkin		530		1460		F		5

		77		5/7		99				North Nanamkin		460		1081		F		4

		78		5/7		99				North Nanamkin		435		942		F		3

		79		5/10		99				North Nanamkin		505		1101		F		4

		80		5/10		99				Iron		490		877		M		4

		81		5/13		99				North Nanamkin		480		914		F		5

		82		5/13		99				Iron		460		1005		F		3

		83		5/17		99				South Nanamkin		472		1127		F		4

		84		5/17		99				South Nanamkin		511		1030		F		4

		85		5/17		99				North Nanamkin		405		836		F		4

		86		5/19		99				Iron		468		1089		F		4

		87		5/20		99				North Nanamkin		390		739		M		3

				Length		Weight		Sex		Age		Length		Weight		Sex		Age

								f		3						m		3

				Length		Weight		Sex		Age		Length		Weight		Sex		Age

								f		4						m		4

				Length		Weight		Sex		Age		Length		Weight		Sex		Age

								f		5						m		5

				Length		Weight		Sex		Age		Length		Weight		Sex		Age

								f		6						m		6

				Length		Weight		Sex		Age		Length		Weight		Sex		Age

								f		0						m		0

										AGE		females		males

										3		10		14

										4		22		11

										5		14		6

										6		2		2

												48		33

								ALL YEARS		Count				VARIANCE		STD DEV

								AVERAGE				4.1		1.02		1.01

								Males (=M)		37		3.9		0.76		0.87

								Females (=F)		57		4.4		1.07		1.04
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Fish age

		Aged Fish Scale Data- Lake Roosevelt Habitat Improvement Project																										Date		Year		Note		Location		Length		Weight		Sex		Age

				Date		Year		Note		Location		Length		Weight		Sex		Age

		1		4/20		96		004 HARD TO READ		Iron Creek		419		1589		F		6								1		4/2		96		006		North Nanamkin		508		1657		UNK		5

		2		5/20		96		029		North Nanamkin		-		-		F		5								2		3/30		96		004		North Nanamkin		-		-		UNK		4

		3		4/8		96		016		North Nanamkin		-		-		F		5								3		3/21		96		002		North Nanamkin		-		-		UNK		3

		4		4/8		96		017		North Nanamkin		-		-		F		5								4		3/24		96		003		North Nanamkin		-		-		UNK		3

		5		4/2		96		006		North Nanamkin		508		1657		UNK		5								5		4/2		96		005		North Nanamkin		508		1544		UNK		3

		6		4/5		96		010 HARD TO READ		North Nanamkin		-		-		F		5								6		4/3		96		008		North Nanamkin		-		-		UNK		3

		7		4/19		96		002 HARD TO READ		Iron Creek		508		1544		F		5								7		5/16		96		028, UNREADABLE		North Nanamkin		-		-		MALE

		8		4/13		96		021		North Nanamkin		419		1385		F		4								8		3/10		99		No good scales		Louie Creek		430		963		MALE

		9		?		96		025		North Nanamkin		508		1203		F		4								9		4/5		96		011 HARD TO READ		North Nanamkin		-		-		M		4

		10		?		96		024		North Nanamkin		508		1249		F		4								10		3/13		98				Iron Creek		433		854		M		4

		11		3/30		96		004		North Nanamkin		-		-		UNK		4								11		3/13		98				Iron Creek		525		1304		M		5

		12		4/5		96		011 HARD TO READ		North Nanamkin		-		-		M		4								12		3/16		98				Iron Creek		500		1380		M		5

		13		4/7		96		013		North Nanamkin		540		1476		F		4								13		3/26		98				Iron Creek		465		1095		M		5

		14		3/31		96		001		South Nanamkin		533		1158		F		4								14		4/1		98				Iron Creek		495		1430		M		6

		15		4/14		96		002		South Nanamkin		432		1294		F		4								15		3/15		98				Louie Creek		458		1028		M		3

		16		4/10		96		019		North Nanamkin		508		1339		F		3								16		3/23		98				Louie Creek		477		1128		M		3

		17		4/9		96		018 SEVERAL REGEN		North Nanamkin		483		1249		F		3								17		3/22		98				Louie Creek		465		1131		M		4

		18		3/21		96		002		North Nanamkin		-		-		UNK		3								18		3/18		98				Louie Creek		585		1758		M		4

		19		3/24		96		003		North Nanamkin		-		-		UNK		3								19		3/15		98				Louie Creek		535		1754		M		5

		20		4/2		96		005		North Nanamkin		508		1544		UNK		3								20		3/11		98				North Nanamkin		530		-		M		5

		21		4/3		96		008		North Nanamkin		-		-		UNK		3								21		3/16		98				North Nanamkin		541		1620		M		4

		22		4/3		96		009		North Nanamkin		-		1067		F		3								22		3/14		98				North Nanamkin		484		1189		M		3

		23		3/30		96		001EASTERN BROOK		Louie Creek		-		-		UNK		3								23		4/4		98				North Nanamkin		470		1105		M		4

		24		4/14		96		003		South Nanamkin		432		1294		F		3								24		4/4		98				North Nanamkin		484		1155		M		4

		25		5/16		96		028, UNREADABLE		North Nanamkin		-		-		MALE										25		4/29		98				North Nanamkin		530		1526		M		5

		26								1996 AVERAGE								4.0								26		4/29		98				North Nanamkin		510		1348		M		3

										Males (=M)						2		4.0								27		4/13		99				South Nanamkin		433		845		M		3

										Females (=F)						16		4.2								28		3/15		99				Louie Creek		390		730		M		3

		27		3/11		98				Iron Creek		470		-		F		4								29		3/17		99				Louie Creek		543		1260		M		3

		28		3/13		98				Iron Creek		433		854		M		4								30		3/19		99				Louie Creek		450		920		M		4

		29		3/13		98				Iron Creek		525		1304		M		5								31		3/19		99				Louie Creek		496		1217		M		4

		30		3/16		98				Iron Creek		500		1380		M		5								32		3/20		99				Louie Creek		467		1207		M		4

		31		3/26		98				Iron Creek		465		1095		M		5								33		3/14		99				North Nanamkin		405		804		M		3

		32		4/1		98				Iron Creek		495		1430		M		6								34		4/7		99				North Nanamkin		256		202		M		3

		33		4/1		98				Iron Creek		521		1379		F		6								35		4/13		99				North Nanamkin		451		829		M		3

		34		3/15		98				Louie Creek		458		1028		M		3								36		3/17		98		BAD SCALES		North Nanamkin		470		1317		FEMALE

		35		3/23		98				Louie Creek		477		1128		M		3								37		4/20		96		004 HARD TO READ		Iron Creek		419		1589		F		6

		36		3/23		98				Louie Creek		522		1741		F		5								1		5/20		96		029		North Nanamkin		-		-		F		5

		37		3/22		98				Louie Creek		497		1609		F		7								2		4/8		96		016		North Nanamkin		-		-		F		5

		38		3/22		98				Louie Creek		465		1131		M		4								3		4/8		96		017		North Nanamkin		-		-		F		5

		39		3/18		98				Louie Creek		585		1758		M		4								4		4/5		96		010 HARD TO READ		North Nanamkin		-		-		F		5

		40		3/17		98		SEVERAL REGEN		Louie Creek		535		1543		F		4								5		4/19		96		002 HARD TO READ		Iron Creek		508		1544		F		5

		41		3/15		98				Louie Creek		535		1754		M		5								6		4/13		96		021		North Nanamkin		419		1385		F		4

		42		3/15		98				Louie Creek		516		1638		F		7								7		?		96		025		North Nanamkin		508		1203		F		4

		43		3/11		98				North Nanamkin		530		-		M		5								8		?		96		024		North Nanamkin		508		1249		F		4

		44		3/13		98				North Nanamkin		485		1362		F		4								9		4/7		96		013		North Nanamkin		540		1476		F		4

		45		3/15		98				North Nanamkin		546		1724		F		5								10		3/31		96		001		South Nanamkin		533		1158		F		4

		46		3/16		98				North Nanamkin		541		1620		M		4								11		4/14		96		002		South Nanamkin		432		1294		F		4

		47		3/16		98				North Nanamkin		488		1260		F		3								12		4/10		96		019		North Nanamkin		508		1339		F		3

		48		3/17		98		BAD SCALES		North Nanamkin		470		1317		FEMALE										13		4/9		96		018 SEVERAL REGEN		North Nanamkin		483		1249		F		3

		49		3/17		98				North Nanamkin		490		1440		F		5								14		4/3		96		009		North Nanamkin		-		1067		F		3

		50		3/20		98				North Nanamkin		488		1368		F		4								15		4/14		96		003		South Nanamkin		432		1294		F		3

		51		3/14		98				North Nanamkin		484		1189		M		3								16		3/11		98				Iron Creek		470		-		F		4

		52		3/14		98				North Nanamkin		497		1396		F		5								17		4/1		98				Iron Creek		521		1379		F		6

		53		4/4		98				North Nanamkin		470		1105		M		4								18		3/23		98				Louie Creek		522		1741		F		5

		54		4/4		98				North Nanamkin		484		1155		M		4								19		3/22		98				Louie Creek		497		1609		F		7

		55		4/6		98				North Nanamkin		481		1212		F		5								20		3/17		98		SEVERAL REGEN		Louie Creek		535		1543		F		4

		56		4/8		98				North Nanamkin		492		1340		F		4								21		3/15		98				Louie Creek		516		1638		F		7

		57		4/8		98				North Nanamkin		494		1255		F		5								22		3/13		98				North Nanamkin		485		1362		F		4

		58		4/10		98				North Nanamkin		494		1162		F		5								23		3/15		98				North Nanamkin		546		1724		F		5

		59		4/23		98				North Nanamkin		492		1379		F		4								24		3/16		98				North Nanamkin		488		1260		F		3

		60		4/29		98				North Nanamkin		530		1526		M		5								25		3/17		98				North Nanamkin		490		1440		F		5

		61		4/29		98				North Nanamkin		510		1348		M		3								26		3/20		98				North Nanamkin		488		1368		F		4

		62								1998 AVERAGE						35		4.5								27		3/14		98				North Nanamkin		497		1396		F		5

										Males (=M)						17		4.2								28		4/6		98				North Nanamkin		481		1212		F		5

										Females (=F)						17		4.8								29		4/8		98				North Nanamkin		492		1340		F		4

		63		4/10		99				South Nanamkin		502		1438		F		4								30		4/8		98				North Nanamkin		494		1255		F		5

		64		4/10		99				South Nanamkin		498		1191		F		4								31		4/10		98				North Nanamkin		494		1162		F		5

		65		4/13		99				South Nanamkin		433		845		M		3								32		4/23		98				North Nanamkin		492		1379		F		4

		66		4/13		99				South Nanamkin		501		1478		F		7								33		4/10		99				South Nanamkin		502		1438		F		4

		67		3/10		99		No good scales		Louie Creek		430		963		MALE										34		4/10		99				South Nanamkin		498		1191		F		4

		68		3/15		99				Louie Creek		390		730		M		3								35		4/13		99				South Nanamkin		501		1478		F		7

		69		3/16		99				Louie Creek		473		1263		F		5								36		3/16		99				Louie Creek		473		1263		F		5

		70		3/17		99				Louie Creek		543		1260		M		3								37		3/19		99				Louie Creek		437		1053		F		3

		71		3/19		99				Louie Creek		437		1053		F		3								38		3/15		99				North Nanamkin		540		1361		F		5

		72		3/19		99				Louie Creek		450		920		M		4								39		3/19		99				North Nanamkin		496		1042		F		4

		73		3/19		99				Louie Creek		496		1217		M		4								40		3/21		99				North Nanamkin		485		890		F		5

		74		3/20		99				Louie Creek		467		1207		M		4								41		4/7		99				North Nanamkin		437		964		F		4

		75		3/14		99				North Nanamkin		405		804		M		3								42		4/13		99				North Nanamkin		468		1066		F		5

		76		3/15		99				North Nanamkin		540		1361		F		5								43		4/16		99				North Nanamkin		488		1040		M		3

		77		3/19		99				North Nanamkin		496		1042		F		4								44		4/16		99				North Nanamkin		483		971		M		5

		78		3/21		99				North Nanamkin		485		890		F		5								45		4/16		99				North Nanamkin		450		940		M		3

		79		4/7		99				North Nanamkin		256		202		M		3								46		4/17		99				North Nanamkin		455		1000		M		6

		80		4/7		99				North Nanamkin		437		964		F		4								47		4/17		99				North Nanamkin		439		916		F		4

		81		4/13		99				North Nanamkin		468		1066		F		5								48		4/29		99				North Nanamkin		491		1081		F		3

		82		4/13		99				North Nanamkin		451		829		M		3								49		4/29		99				North Nanamkin		380		550		M		3

		83		4/16		99				North Nanamkin		488		1040		M		3								50		4/30		99				North Nanamkin		453		1020		M		4

		84		4/16		99				North Nanamkin		483		971		M		5								51		4/30		99				North Nanamkin		407		801		F		3

		85		4/16		99				North Nanamkin		450		940		M		3								52		5/4		99				Louie Creek		445		1008		F		3

		86		4/17		99				North Nanamkin		455		1000		M		6								53		5/4		99				North Nanamkin		530		1460		F		5

		87		4/17		99				North Nanamkin		439		916		F		4								54		5/7		99				North Nanamkin		460		1081		F		4

		88		4/29		99				North Nanamkin		491		1081		F		3								55		5/7		99				North Nanamkin		435		942		F		3

		89		4/29		99				North Nanamkin		380		550		M		3								56		5/10		99				North Nanamkin		505		1101		F		4

		90		4/30		99				North Nanamkin		453		1020		M		4								57		5/10		99				Iron		490		877		M		4

		91		4/30		99				North Nanamkin		407		801		F		3								58		5/13		99				North Nanamkin		480		914		F		5

		92		5/4		99				Louie Creek		445		1008		F		3								59		5/13		99				Iron		460		1005		F		3

		93		5/4		99				North Nanamkin		530		1460		F		5								60		5/17		99				South Nanamkin		472		1127		F		4

		94		5/7		99				North Nanamkin		460		1081		F		4								61		5/17		99				South Nanamkin		511		1030		F		4

		95		5/7		99				North Nanamkin		435		942		F		3								62		5/17		99				North Nanamkin		405		836		F		4

		96		5/10		99				North Nanamkin		505		1101		F		4								63		5/19		99				Iron		468		1089		F		4

		97		5/10		99				Iron		490		877		M		4								64		5/20		99				North Nanamkin		390		739		M		3

		98		5/13		99				North Nanamkin		480		914		F		5								65		5/21		99				South Nanamkin		384		696		M		2

		99		5/13		99				Iron		460		1005		F		3								66		5/21		99				South Nanamkin		405		714		M		4

		100		5/17		99				South Nanamkin		472		1127		F		4								67

		101		5/17		99				South Nanamkin		511		1030		F		4								68																		VARIANCE		STD DEV

		102		5/17		99				North Nanamkin		405		836		F		4								69								AVERAGE								4.1		1.02		1.01

		103		5/19		99				Iron		468		1089		F		4								70								Males (=M)						37		3.9		0.76		0.87

		104		5/20		99				North Nanamkin		390		739		M		3								71								Females (=F)						57		4.4		1.07		1.04

		105		5/21		99				South Nanamkin		384		696		M		2								72														94

		106		5/21		99				South Nanamkin		405		714		M		4								73

																										74

										1999 AVERAGE						43		3.9								75

										Males (=M)						19		3.5								76

										Females (=F)						24		4.1								77

																										78

										ALL YEARS		Count				VARIANCE		STD DEV

										AVERAGE				4.1		1.02		1.01

										Males (=M)		37		3.9		0.76		0.87

										Females (=F)		57		4.4		1.07		1.04

												94

										1996 AVERAGE		Total sampled				24		4.0

										Males (=M)						2		4.0								78

										Females (=F)						16		4.2

										1998 AVERAGE		Total sampled				35		4.5

										Males (=M)						17		4.2

										Females (=F)						17		4.8

																										79

										1999 AVERAGE		Total sampled				43		3.9								80

										Males (=M)						19		3.5								81

										Females (=F)						24		4.1								82

																										83

										ALL YEARS		Count				VARIANCE		STD DEV								84

										AVERAGE				4.1		1.02		1.01								85

										Males (=M)		37		3.9		0.76		0.87								86

										Females (=F)		57		4.4		1.07		1.04								87

										Total		94														88
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habitat data

		Data comparisons by year																Pool/Riffle Ratios by area (sq. meters)

																				1990-91				W/SPC		1997		1998		1999		2000

		Pool/riffle				Disturbance														W/O separating SPC				as pools

		Stream/Segment		Gradient		L/M/H		Pool Area		Riffle Area		SPC		SPC P		SPC R		Total		Ratio						1997		1998

		Blue VS1				L		271.8		3163.8		82.1		353.9		3081.7		3435.6		1/		11.6		8.7		4.3		1.8

		Blue VS2				H		652.6		5488.1		333		985.6		5155.1		6140.7		1/		8.4		5.2				3.7

		Blue VS3				H		9984.2		2190.1		0		9984.2		2190.1		12174.3		1/		0.2						2.5

		Iron VS1				L		75.4		718.8		0		75.4		718.8		794.2		1/		9.5				1.5		12.7

		Iron VS2				M*		205.4		3062.8		2.6		208		3060.2		3268.2		1/		14.9		14.7		1.6		2.9

		Louie VS1				M		403.9		2358.6		329.1		733		2029.5		2762.5		1/		5.8		2.8		1.6		4.1

		Louie VS2				M		215.8		953.5		27.3		243.1		926.2		1169.3		1/		4.4		3.8		2.9		5.5

		North Nanamkin VS1				H		0		41692		0		0		41692		41692		1/		0.0				1.4		4.5

		North Nanamkin VS2				M		523.7		36577.5		5768		6291.7		30809.5		37101.2		1/		69.8		4.9		3		3.8

		North Nanamkin VS3				M*		N/A		N/A								N/A		N/A		N/A				2.3		6.8

		South Nanamkin VS1				H		83.3		871.1		126.3		209.6		744.8		954.4		1/		10.5		3.6		3.8		2.3

		South Nanamkin VS2				M		2089.7		6171.5		4987.4		7077.1		1184.1		8261.2		1/		3.0		0.2				4

		South Nanamkin VS3				M		1485		5560.4				6393.7		1415.7		7045.4		1/		3.7		0.2				3.7

		*HAS CHANGED TO HIGH SINCE 1990





Trapping data

		Data comparisons by year

		Fish trapping		1994								mm				grams						1996								mm				grams

		Adults		Male		Female		Total		maxL		minL		AveL		maxW		minW		AveW		Male		Female		Total		maxL		minL		AveL		maxW		minW		AveW

		Stream/Segment

		Blue						0														4		0		4		526		193		363		1589		77		738

		Iron		7		7		14		584		444		526								2		3		5		521		450		489		1589		1135		1317

		Louie						0														3		0		3		521		483		495		1203		908		1052

		North Nanamkin		47		64		111		660		279		505		2270		341		1335		11		14		25		546		343		491		1657		477		1159

		South Nanamkin		33		19		52		610		356		508		1816		681		1380		0		2		2		541		533		537		1294		1158		1226

		Total fish trapped		87		90		177														20		19		39

				1997								mm				grams						1998								mm				grams						1999								mm				grams						2000								mm				grams

		Adults		Male		Female		Total		maxL		minL		AveL		maxW		minW		AveW		Male		Female		Total		maxL		minL		AveL		maxW		minW		AveW		Male		Female		Total		maxL		minL		AveL		maxW		minW		AveW		Male		Female		Total		maxL		minL		AveL		maxW		minW		AveW

		Stream/Segment

		Blue						0																		0																		0																		0

		Iron		1		0		1		454		454		454								6		5		11		525		301		463		1609		524		1166		2		3		5		490		442		465		1089		877		990						0

		Louie						0														4		3		7		585		458		518		1758		1028		1513		7		4		11		543		390		450		1263		636		998						0

		North Nanamkin		10		2		12		540		395		459		1928		490		822		3		7		10		546		472		502		1724		1189		1408		16		16		32		540		256		446		1460		202		938						0

		South Nanamkin						0																		0														5		6		11		511		257		419		1478		193		854						0

		Total fish trapped		11		2		13														13		15		28														30		29		59														0		0		0

				1999								mm				grams

		Adults		Male		Female		Total		maxL		minL		AveL		maxW		minW		AveW

		Stream/Segment

		Blue						0

		Iron		2		3		5		490		442		465		1089		877		990

		Louie		7		4		11		543		390		450		1263		636		998

		North Nanamkin		16		16		32		540		256		446		1460		202		938

		South Nanamkin		5		6		11		511		257		419		1478		193		854

		Total fish trapped		30		29		59

		Juveniles		Total				mm				grams										mm				grams

		Stream/Segment		1996		maxL		minL		AveL		maxW		minW		AveW		1997		maxL		minL		AveL		maxW		minW		AveW

		Blue		31		193		63		119		68		2.3		20.2

		Iron		93		108		39		66		15		1		3.5		10		150		25		67		25		1.9		8.5

		Louie		19		78		50		58		6		2		2.7

		North Nanamkin		13		110		45		65		6		1		3.3		2		50		35		43		10		1.9		6

		South Nanamkin		7		102		57		72		8		1		3.3

		Total fish trapped		163														12

								mm				grams										mm				grams

		Stream/Segment		1998		maxL		minL		AveL		maxW		minW		AveW		1999		maxL		minL		AveL		maxW		minW		AveW

		Blue																																																																						SUMMARY OUTPUT						SUMMARY OUTPUT						SUMMARY OUTPUT						SUMMARY OUTPUT

		Iron		145		187		35		58		74		0.6		3.3		92		66		15		25.3		2.7		0.1		0.3																																										Total adults vs LR drawdown						WITHOUT 1998						3yr delay						4yr delay

		Louie		98		124		36		59		18		0.7		2.5		132		148		15		45.9		36.8		0.1		2.1																																										Regression Statistics						Regression Statistics						Regression Statistics						Regression Statistics

		North Nanamkin		96		96		35		56		7.4		0.5		2.3		59		87		20		38.7		6.1		0.1		1.3																																										Multiple R		0.6736424066				Multiple R		0.943				Multiple R		0.825				Multiple R		0.326

		South Nanamkin																208		202		20		43.8		75.4		0.1		3.2																																										R Square		0.4537940919				R Square		0.889				R Square		0.681				R Square		0.106

		Total fish trapped		339														491																																																						Adjusted R Square		0.2717254559				Adjusted R Square		0.833				Adjusted R Square		0.574				Adjusted R Square		-0.191

																																																																								Standard Error		56.1437252218				Standard Error		29.594				Standard Error		42.917				Standard Error		71.811

								mm				grams										mm				grams																																														Observations		5				Observations		4				Observations		5				Observations		5

		Stream/Segment		1999		maxL		minL		AveL		maxW		minW		AveW		2000		maxL		minL		AveL		maxW		minW		AveW

		Blue

		Iron		92		66		15		25.3		2.7		0.1		0.3

		Louie		132		148		15		45.9		36.8		0.1		2.1

		North Nanamkin		59		87		20		38.7		6.1		0.1		1.3

		South Nanamkin		208		202		20		43.8		75.4		0.1		3.2

		Total fish trapped		491														0

		Graphing

		Year		Juveniles				Adults						Year		Adults										3yrDel						4yrDel

		1994						177						1994		177		1263.96				177		1263.96		1991		177		1222		1990		177		1255

		1996		163				39						1996		39		1227.2				39		1227.2		1993		39		1254		1992		39		1263

		1997		12				13						1997		13		1208.6				13		1208.6		1994		13		1264		1993		13		1254		Iron to Lake Roosevelt Elev

		1998		339				28						1998		28		1252.3				59		1213.4		1995		28		1253		1994		28		1264		Numbers

		1999		491				59						1999		59		1213.4								1996		59		1227		1995		59		1253

																								Lake Roosevelt														SUMMARY OUTPUT						SUMMARY OUTPUT														SUMMARY OUTPUT								Iron to Colville River Peak												SUMMARY OUTPUT						Iron to Lake Roosevelt Elev								SUMMARY OUTPUT						Iron to Colville River Peak

								Ave				Lake		Colville R										YEAR		LOW		ELEVATION		Elevation								Iron Ck vs. L.R.						N.Nanamkin Ck vs. L.R.																						Numbers																		Numbers 3 yr delay														Numbers 3 yr delay

		Stream/Segment		Year		No.		Lth		Wt		Elev		Peak										1994						1263.96								Regression Statistics						Regression Statistics														Regression Statistics																				Regression Statistics														Regression Statistics

		Iron		1994		14		526																1996						1227.2								Multiple R		0.9723016667				Multiple R		0.6290555407												Multiple R		0.7862611189																		Multiple R		0.5534046446												Multiple R		0.1646737583

				1996		5		489		1317														1997						1208.6								R Square		0.9453705311				R Square		0.3957108733												R Square		0.6182065471																		R Square		0.3062567007												R Square		0.0271174467

				1997		1		454																1998						1252.3								Adjusted R Square		0.9271607082				Adjusted R Square		0.1942811644												Adjusted R Square		0.4909420628																		Adjusted R Square		0.0750089342												Adjusted R Square		-0.2971767378

				1998		11		463		1166														1999						1213.4								Standard Error		1.407561273				Standard Error		37.5339763964												Standard Error		3.7210718739																		Standard Error		5.0159502579												Standard Error		5.9399669416

				1999		5		465		990														Colville River														Observations		5				Observations		5												Observations		5																		Observations		5												Observations		5

		Louie		1994		0																		Year		Discharge		Flags		Min		Max

				1996		3		495		1052														1994						23		768						ANOVA																				ANOVA																				ANOVA														ANOVA

				1997		0																		1996						101		1930								df		SS		MS		F		Significance F												df		SS		MS		F		Significance F												df		SS		MS		F		Significance F						df		SS		MS		F		Significance F

				1998		7		518		1513														1997						176		2840						Regression		1		102.8563137883		102.8563137883		51.9154158504		0.0055106352										Regression		1		67.2608723276		67.2608723276		4.8576517681		0.1147415011										Regression		1		33.3207290312		33.3207290312		1.3243660916		0.3332146242				Regression		1		2.9503781964		2.9503781964		0.0836198981		0.7912823667

				1999		11		450		998														1998						142		2360						Residual		3		5.9436862117		1.9812287372														Residual		3		41.5391276724		13.8463758908														Residual		3		75.4792709688		25.1597569896								Residual		3		105.8496218036		35.2832072679

		North Nanamkin		1994		111		505		1335														1999						160		2500						Total		4		108.8																Total		4		108.8																Total		4		108.8										Total		4		108.8

				1996		25		491		1159

				1997		12		459		822														Colville River LONG years																Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				1998		10		502		1408														Year		Discharge		Flags		Min		Max						Intercept		-251.0974854421		35.8541105441		-7.003310963		0.0059781619		-365.2013741142		-136.99359677		-365.2013741142		-136.99359677				Intercept		17.8259465566		5.1003106426		3.4950707527		0.0396215829		1.5944665695		34.0574265437		1.5944665695		34.0574265437				Intercept		220.7974289383		185.6195477344		1.1895160377		0.3198005596		-369.9273691005		811.5222269772		Intercept		8.7664128774		6.0332022532		1.453028178		0.2421663324		-10.4339473544		27.9667731092		-10.4339473544		27.9667731092

				1999		32		446		938														1991						76		758						X Variable 1		0.2094713821		0.0290721084		7.2052353085		0.0055106352		0.1169508712		0.3019918929		0.1169508712		0.3019918929				X Variable 1		-0.0051096108		0.0023183267		-2.2040081143		0.1147415011		-0.0124875678		0.0022683463		-0.0124875678		0.0022683463				X Variable 1		-0.1707424419		0.1483670501		-1.1508110582		0.3332146242		-0.6429130554		0.3014281715		X Variable 1		-0.0017342924		0.0059974619		-0.2891710534		0.7912823667		-0.0208209108		0.017352326		-0.0208209108		0.017352326

		South Nanamkin		1994		52		508		1380														1992						23		441

				1996		2		537		1226														1993						55		799

				1997		0																		1994						23		768												NN to Lake Roosevelt Elev																						NN to Colville River Peak																		NN to Lake Roosevelt Elev														NN to Colville River Peak

				1998		0																		1995						79		1750												Numbers																						Numbers																		Numbers 3 yr delay														Numbers 3 yr delay

				1999		11		419		854														1996						101		1930						SUMMARY OUTPUT																				SUMMARY OUTPUT																				SUMMARY OUTPUT																		SUMMARY OUTPUT

																								1997						176		2840

																								1998						142		2360						Regression Statistics																				Regression Statistics																				Regression Statistics																		Regression Statistics

																								1999						0		0						Multiple R		0.6290555407																		Multiple R		0.9233710889																		Multiple R		0.9595155356																Multiple R		0.0383564029

																																						R Square		0.3957108733																		R Square		0.8526141678																		R Square		0.920670063																R Square		0.0014712136

																								Lake Roosevelt LONG years														Adjusted R Square		0.1942811644																		Adjusted R Square		0.8034855571																		Adjusted R Square		0.8942267507																Adjusted R Square		-0.3313717151

																								YEAR		LOW		ELEVATION										Standard Error		37.5339763964																		Standard Error		18.5365990245																		Standard Error		13.5994311063																Standard Error		48.2483517224

																								1991						1222								Observations		5																		Observations		5																		Observations		5																Observations		5

																								1992						1262

																								1993						1254								ANOVA																				ANOVA																				ANOVA																		ANOVA

																								1994						1263.96										df		SS		MS		F		Significance F												df		SS		MS		F		Significance F												df		SS		MS		F		Significance F										df		SS		MS		F		Significance F

																								1995						1253								Regression		1		2767.6018476251		2767.6018476251		1.9645109721		0.2555747187										Regression		1		5963.1834898196		5963.1834898196		17.3547380089		0.0251690557										Regression		1		6439.1664207557		6439.1664207557		34.8167450293		0.0097187726								Regression		1		10.2896682172		10.2896682172		0.0044201439		0.9511750886

																								1996						1227.2								Residual		3		4226.3981523749		1408.799384125														Residual		3		1030.8165101804		343.6055033935														Residual		3		554.8335792443		184.9445264148												Residual		3		6983.7103317828		2327.9034439276

																								1997						1208.6								Total		4		6994																Total		4		6994										Lower 95.0%		Upper 95.0%				Total		4		6994														Total		4		6994

																								1998						1252.3																																										57.1944646775		218.9093932192

																								1999						1213.4										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		-0.0848645916		-0.0113576905						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																																						Intercept		-1301.8510048713		956.0843742268		-1.3616486578		0.2665469913		-4344.5410435378		1740.8390337951		-4344.5410435378		1740.8390337951				Intercept		138.0519289483		25.4073064119		5.4335523298		0.0122361307		57.1944646775		218.9093932192								Intercept		3007.2967175237		503.2586292946		5.975648588		0.0093794356		1405.7016496554		4608.891785392		1405.7016496554		4608.891785392		Intercept		40.9252843355		49.0056707699		0.8351132367		0.4649361199		-115.0327778496		196.8833465205		-115.0327778496		196.8833465205

																																						X Variable 1		1.0865782966		0.7752357585		1.4016101356		0.2555747187		-1.3805701933		3.5537267864		-1.3805701933		3.5537267864				X Variable 1		-0.0481111411		0.0115487938		-4.1659018242		0.0251690557		-0.0848645916		-0.0113576905								X Variable 1		-2.3735537218		0.4022582707		-5.900571585		0.0097187726		-3.65372027		-1.0933871736		-3.65372027		-1.0933871736		X Variable 1		-0.0032388002		0.048715364		-0.0664841628		0.9511750886		-0.1582729759		0.1517953756		-0.1582729759		0.1517953756
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Chart 3. Numbers of Adult Rainbow Trout (4 year Delay) 
vs. Lake Roosevelt Annual Draw-down
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Shade

		Data comparisons by year				Substrate

				1990-91		1998		1999		2000		1990-91		1998		1999		2000		1990-91		1998		1999		2000		1990-91		1998		1999		2000		1990-91		1998		1999		2000

		Stream/Segment		SAND								GRAVEL								COBBLE								BOULDER								BEDROCK

		Blue VS1		37		33						42		33						21		27						0		7						0		0

		Blue VS2		34		29						66		33						0		30						0		8						0		0

		Blue VS3		38								58								4								0								0

		Iron VS1		36		4						58		48						6		39						0		10						0		0

		Iron VS2				5								54								33								8								0

		Louie VS1		9		24						86		54						5		22						0		0						0		0

		Louie VS2		5		20						93		31						2		36						0		14						0		0

		North Nanamkin VS1		2		17						18		64						42		17						27		2						11		0

		North Nanamkin VS2		0		12						25		56						27		28						36		5						12		0

		North Nanamkin VS3				5								32								31								32								0

		South Nanamkin VS1		18		14						70		71						12		14						0		1						0		0

		South Nanamkin VS2		4		10						64		44						30		35						2		10						0		2

		South Nanamkin VS3		6		10						76		42						18		32						0		14						0		2





LWD

		

				1990-91						1997						1998

		Stream/Segment		W/D		Bankfull W		Bankfull D		W/D		Bankfull W		Bankfull D		W/D		Bankfull W		Bankfull D

		Blue VS1		9.4		6.6		0.7		9.3		3.7		0.4		11.2		5.6		0.5

		Blue VS2		5.2		3.1		0.6								13.0		5.2		0.4

		Blue VS3		9.3		6.5		0.7								0.0

		Iron VS1		5.8		4.6		0.8		15.0		3.0		0.2		29.0		5.8		0.2

		Iron VS2		9.0		5.4		0.6		15.5		3.4		0.2		17.8		3.2		0.2

		Louie VS1		7.7		2.3		0.3		36.0		3.6		0.1		15.0		3.0		0.2

		Louie VS2		6.4		9.0		1.4		18.5		3.7		0.2		15.7		4.7		0.3

		North Nanamkin VS1		6.0		15.0		2.5		25.5		5.1		0.2		48.0		4.8		0.1

		North Nanamkin VS2		8.4		21.1		2.5		20.4		5.5		0.3		23.7		4.5		0.2

		North Nanamkin VS3								14.1		4.5		0.32		25.0		2.5		0.1

		South Nanamkin VS1		11.5		19.5		1.7		27.0		5.4		0.2		22.5		4.5		0.2

		South Nanamkin VS2		17.0		5.1		0.3								26.5		5.3		0.2

		South Nanamkin VS3		9.1		14.6		1.6								26.0		5.2		0.2





Trend charts

		Shade

				1990-91		1997		1998		1999		2000

		Stream/Segment		Percent

		Blue VS1		42		16

		Blue VS2		52

		Blue VS3		37

		Iron VS1		60		27		16

		Iron VS2		76		79		66

		Louie VS1		66		82

		Louie VS2		49		59

		North Nanamkin VS1		0		13		21

		North Nanamkin VS2		17		50		44

		North Nanamkin VS3				66		66

		South Nanamkin VS1		47		13		12

		South Nanamkin VS2		48				61

		South Nanamkin VS3		41				53





Density Signif

		LWD												LWD

				1990-91										1998				>10						1999										2000

		Stream/Segment		Length(m)		Length(mi)		Pieces		Pieces/km		Pieces/mi		Length(m)		Length(mi)		Pieces		Pieces/km		Pieces/mi		Length(m)		Length(mi)		Pieces		Pieces/km		Pieces/mi		Length(m)		Length(mi)		Pieces		Pieces/km		Pieces/mi

		Blue VS1		3128		1.9		5		1.6		2.6		2733.2		1.7		46		16.8		27.1

		Blue VS2		3355		2.1		18		5.4		8.6		3591.4		2.2		66		18.4		29.6

		Blue VS3		3184		2.0		77		24.2		38.9		59.9		0.0		6		100.2		161.2

		Iron VS1		1189		0.7		1		0.8		1.4		423.7		0.3		2		4.7		7.6

		Iron VS2		3865		2.4		40		10.3		16.7		1471.4		0.9		24		16.3		26.3

		Louie VS1		2431		1.5		81		33.3		53.6		392.1		0.2		29		74.0		119.1

		Louie VS2		2108		1.3		12		5.7		9.2		2163.8		1.3		41		18.9		30.5

		North Nanamkin VS1		2978		1.8		0		0.0		0.0		698		0.4		5		7.2		11.5

		North Nanamkin VS2		4626.1		2.9		152		32.9		52.9		3311.4		2.1		87		26.3		42.3

		North Nanamkin VS3												163.9		0.1		5		30.5		49.1

		South Nanamkin VS1		2878		1.8		0		0.0		0.0		603.9		0.4		0		0.0		0.0

		South Nanamkin VS2		2464		1.5		52		21.1		34.0		2371.3		1.5		55		23.2		37.3

		South Nanamkin VS3		7809		4.9		182		23.3		37.5		1634		1.0		85		52.0		83.7

														1998				4-10

										Stream/Segment				Length(m)		Length(mi)		Pieces		Pieces/km		Pieces/mi

										Blue VS1				2733.2		1.7		72		26.3		42.4

										Blue VS2				3591.4		2.2		113		31.5		50.6

										Blue VS3				59.9		0.0		17		283.8		456.9

										Iron VS1				423.7		0.3		13		30.7		49.4

										Iron VS2				1471.4		0.9		34		23.1		37.2

										Louie VS1				392.1		0.2		64		163.2		262.8

										Louie VS2				2163.8		1.3		83		38.4		61.7

										North Nanamkin VS1				698		0.4		27		38.7		62.3

										North Nanamkin VS2				3311.4		2.1		182		55.0		88.5

										North Nanamkin VS3				163.9		0.1		16		97.6		157.1

										South Nanamkin VS1				603.9		0.4		0		0.0		0.0

										South Nanamkin VS2				2371.3		1.5		113		47.7		76.7

										South Nanamkin VS3				1634		1.0		118		72.2		116.2

														1998				BOTH

										Stream/Segment				Length(m)		Length(mi)		Pieces		Pieces/km		Pieces/mi

										Blue VS1				2733.2		1.7		118		43.2		69.5

										Blue VS2				3591.4		2.2		179		49.8		80.2

										Blue VS3				59.9		0.0		23		384.0		618.1

										Iron VS1				423.7		0.3		15		35.4		57.0

										Iron VS2				1471.4		0.9		58		39.4		63.5

										Louie VS1				392.1		0.2		93		237.2		381.8

										Louie VS2				2163.8		1.3		124		57.3		92.2

										North Nanamkin VS1				698		0.4		32		45.8		73.8

										North Nanamkin VS2				3311.4		2.1		269		81.2		130.8

										North Nanamkin VS3				163.9		0.1		21		128.1		206.3

										South Nanamkin VS1				603.9		0.4		0		0.0		0.0

										South Nanamkin VS2				2371.3		1.5		168		70.8		114.0

										South Nanamkin VS3				1634		1.0		203		124.2		200.0





Regression Density

		All 1990 dates have been changed to 1991 for analysis

		Stream/segment/year		YEAR		Rainbow Trout/m2 pool area		Rainbow Trout/m2 riffle area		1991		1997		1998		1999										1997

		Blue  1		1991		0.7		0.4		0.55				0.40		0.90												1998		0.7		0.1		0.40		1999		1.2		0.6		0.90

		Blue  2		1991		0.8		0.1		0.45				0.65		0.40												1998		0.9		0.4		0.65		1999		0.5		0.3		0.40

		Blue  3		1991		0.0		0.0		0.00						0.40																				1999		0.6		0.2		0.40

		Iron  1		1991		0.04		0.05		0.05				0.15		4.65												1998		0.0		0.3		0.15		1999		6.9		2.4		4.65

		Iron  2		1991		0.1		0.0		0.05				1.65		3.93												1998		2.1		1.2		1.65		1999		5.5		2.4		3.93

		Louie  1		1991		1.7		0.1		0.90				1.55		3.00												1998		2.1		1.0		1.55		1999		3.2		2.8		3.00

		Louie  2		1991		0.5		0.6		0.55				3.05		5.00												1998		4.8		1.3		3.05		1999		7.0		3.0		5.00

		North Nanamkin  1		1991		0.001		0.0		0.00		1.35		0.75		0.60				1997		2.4		0.3		1.35		1998		0.8		0.7		0.75		1999		0.8		0.4		0.60

		North Nanamkin  2		1991		0.5		0.4		0.45		1.05		2.35		1.45				1997		1.4		0.7		1.05		1998		3.9		0.8		2.35		1999		2.3		0.6		1.45

		North Nanamkin  3		1991		0.0		0.0		0.00		1.05		5.60		1.00				1997		1.5		0.6		1.05		1998		9.3		1.9		5.60		1999		1.7		0.3		1.00

		South Nanamkin   1		1991		3.6		0.2		1.90		0.60		2.75		1.20				1997		0.6		0.6		0.60		1998		4.3		1.2		2.75		1999		1.7		0.7		1.20

		South Nanamkin   2		1991		0.2		0.1		0.15				1.35		1.05												1998		1.5		1.2		1.35		1999		1.4		0.7		1.05

		South Nanamkin   3		1991		0.2		0.4		0.30				0.75		0.65												1998		0.9		0.6		0.75		1999		0.8		0.5		0.65

		North Nanamkin  1  1997		1997		2.4		0.3		1.35

		North Nanamkin  2  1997		1997		1.4		0.7		1.05

		North Nanamkin  3  1997		1997		1.5		0.6		1.05

		South Nanamkin   1  1997		1997		0.6		0.6		0.60

		Blue  1  1998		1998		0.7		0.1		0.40

		Blue  2  1998		1998		0.9		0.4		0.65

		Iron  1  1998		1998		0.0		0.3		0.15

		Iron  2  1998		1998		2.1		1.2		1.65

		Louie  1  1998		1998		2.1		1.0		1.55

		Louie  2  1998		1998		4.8		1.3		3.05

		North Nanamkin  1  1998		1998		0.8		0.7		0.75

		North Nanamkin  2  1998		1998		3.9		0.8		2.35

		North Nanamkin  3  1998		1998		9.3		1.9		5.60

		South Nanamkin   1  1998		1998		4.3		1.2		2.75

		South Nanamkin   2  1998		1998		1.5		1.2		1.35

		South Nanamkin   3  1998		1998		0.9		0.6		0.75

		Blue  1  1999		1999		1.2		0.6		0.90

		Blue  2  1999		1999		0.5		0.3		0.40

		Blue  3  1999		1999		0.6		0.2		0.40

		Iron  1  1999		1999		6.9		2.4		4.65

		Iron  2  1999		1999		4.3		3.0		3.65

		Iron  3  1999		1999		6.7		1.7		4.20

		Louie  1  1999		1999		3.2		2.8		3.00

		Louie  2  1999		1999		7.0		3.0		5.00

		North Nanamkin  1  1999		1999		0.8		0.4		0.60

		North Nanamkin  2  1999		1999		2.3		0.6		1.45

		North Nanamkin  3  1999		1999		1.7		0.3		1.00

		South Nanamkin   1  1999		1999		1.7		0.7		1.20

		South Nanamkin   2  1999		1999		1.4		0.7		1.05

		South Nanamkin   3  1999		1999		0.8		0.5		0.65





Regression Density
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		All 1990 dates have been changed to 1991 for analysis												1990 to 1997										t-Test: Two-Sample Assuming Unequal Variances

		Stream/segment/year		YEAR		Rainbow Trout/m2 pool area		Rainbow Trout/m2 riffle area		AveDens				Stream/segment/year		YEAR		Rainbow Trout/m2 pool area		Rainbow Trout/m2 riffle area		AveDens

		Louie  1  1990		1991		1.7		0.1		0.90				North Nanamkin  1  1991		1991		0.001		0		0.0005				Variable 1		Variable 2

		Louie  2  1990		1991		0.5		0.6		0.55				North Nanamkin  2  1991		1991		0.5		0.4		0.45		Mean		0.587625		1.0125

		South Nanamkin   1  1990		1991		3.6		0.2		1.90				North Nanamkin  3  1991		1991		0		0		0		Variance		0.8104292292		0.095625

		South Nanamkin   2  1990		1991		0.2		0.1		0.15				South Nanamkin   1  1990		1991		3.6		0.2		1.9		Observations		4		4

		South Nanamkin   3  1990		1991		0.2		0.4		0.30				North Nanamkin  1  1997		1997		2.4		0.3		1.35		Hypothesized Mean Difference		0

		Blue  1  1991		1991		0.7		0.4		0.55				North Nanamkin  2  1997		1997		1.4		0.7		1.05		df		4

		Blue  2  1991		1991		0.8		0.1		0.45				North Nanamkin  3  1997		1997		1.5		0.6		1.05		t Stat		-0.8927175595

		Blue  3  1991		1991		0.0		0.0		0.00				South Nanamkin   1  1997		1997		0.6		0.6		0.6		P(T<=t) one-tail		0.2112308766

		Iron  1  1991		1991		0.04		0.05		0.05														t Critical one-tail		2.131846486

		Iron  2  1991		1991		0.1		0.0		0.05														P(T<=t) two-tail		0.4224617531

		North Nanamkin  1  1991		1991		0.001		0.0		0.00														t Critical two-tail		2.7764508559

		North Nanamkin  2  1991		1991		0.5		0.4		0.45

		North Nanamkin  3  1991		1991		0.0		0.0		0.00

		North Nanamkin  1  1997		1997		2.4		0.3		1.35

		North Nanamkin  2  1997		1997		1.4		0.7		1.05				1990 to 1998

		North Nanamkin  3  1997		1997		1.5		0.6		1.05				Stream/segment/year		YEAR		Rainbow Trout/m2 pool area		Rainbow Trout/m2 riffle area		AveDens		t-Test: Two-Sample Assuming Unequal Variances

		South Nanamkin   1  1997		1997		0.6		0.6		0.60				Blue  1  1991		1991		0.7		0.4		0.55

		Blue  1  1998		1998		0.7		0.1		0.40				Blue  2  1991		1991		0.8		0.1		0.45				Variable 1		Variable 2

		Blue  2  1998		1998		0.9		0.4		0.65				Iron  1  1991		1991		0.04		0.05		0.05		Mean		0.4454583333		1.75

		Iron  1  1998		1998		0.0		0.3		0.15				Iron  2  1991		1991		0.1		0.0		0.05		Variance		0.2878025208		2.3340909091

		Iron  2  1998		1998		2.1		1.2		1.65				Louie  1  1990		1991		1.7		0.1		0.90		Observations		12		12

		Louie  1  1998		1998		2.1		1.0		1.55				Louie  2  1990		1991		0.5		0.6		0.55		Hypothesized Mean Difference		0

		Louie  2  1998		1998		4.8		1.3		3.05				North Nanamkin  1  1991		1991		0.001		0.0		0.00		df		14

		North Nanamkin  1  1998		1998		0.8		0.7		0.75				North Nanamkin  2  1991		1991		0.5		0.4		0.45		t Stat		-2.790879337

		North Nanamkin  2  1998		1998		3.9		0.8		2.35				North Nanamkin  3  1991		1991		0.0		0.0		0.00		P(T<=t) one-tail		0.0072185616

		North Nanamkin  3  1998		1998		9.3		1.9		5.60				South Nanamkin   1  1990		1991		3.6		0.2		1.90		t Critical one-tail		1.7613092496

		South Nanamkin   1  1998		1998		4.3		1.2		2.75				South Nanamkin   2  1990		1991		0.2		0.1		0.15		P(T<=t) two-tail		0.0144371232

		South Nanamkin   2  1998		1998		1.5		1.2		1.35				South Nanamkin   3  1990		1991		0.2		0.4		0.30		t Critical two-tail		2.1447885956

		South Nanamkin   3  1998		1998		0.9		0.6		0.75				Blue  1  1998		1998		0.7		0.1		0.40

		Blue  1  1999		1999		1.2		0.6		0.90				Blue  2  1998		1998		0.9		0.4		0.65

		Blue  2  1999		1999		0.5		0.3		0.40				Iron  1  1998		1998		0.0		0.3		0.15

		Blue  3  1999		1999		0.6		0.2		0.40				Iron  2  1998		1998		2.1		1.2		1.65

		Iron  1  1999		1999		6.9		2.4		4.65				Louie  1  1998		1998		2.1		1.0		1.55

		Iron  2  1999		1999		4.3		3.0		3.65				Louie  2  1998		1998		4.8		1.3		3.05

		Iron  3  1999		1999		6.7		1.7		4.20				North Nanamkin  1  1998		1998		0.8		0.7		0.75

		Louie  1  1999		1999		3.2		2.8		3.00				North Nanamkin  2  1998		1998		3.9		0.8		2.35

		Louie  2  1999		1999		7.0		3.0		5.00				North Nanamkin  3  1998		1998		9.3		1.9		5.60

		North Nanamkin  1  1999		1999		0.8		0.4		0.60				South Nanamkin   1  1998		1998		4.3		1.2		2.75

		North Nanamkin  2  1999		1999		2.3		0.6		1.45				South Nanamkin   2  1998		1998		1.5		1.2		1.35

		North Nanamkin  3  1999		1999		1.7		0.3		1.00				South Nanamkin   3  1998		1998		0.9		0.6		0.75

		South Nanamkin   1  1999		1999		1.7		0.7		1.20				1990- 1999

		South Nanamkin   2  1999		1999		1.4		0.7		1.05				Stream/segment/year		YEAR		Rainbow Trout/m2 pool area		Rainbow Trout/m2 riffle area		AveDens		t-Test: Two-Sample Assuming Unequal Variances

		South Nanamkin   3  1999		1999		0.8		0.5		0.65				Blue  1  1991		1991		0.7		0.4		0.55

														Blue  2  1991		1991		0.8		0.1		0.45				Variable 1		Variable 2

														Blue  3  1991		1991		0.0		0.0		0.00		Mean		0.4111923077		1.8638461538

														Iron  1  1991		1991		0.04		0.05		0.05		Variance		0.2790830641		2.7886589744

														Iron  2  1991		1991		0.1		0.0		0.05		Observations		13		13

														Louie  1  1990		1991		1.7		0.1		0.90		Hypothesized Mean Difference		0

														Louie  2  1990		1991		0.5		0.6		0.55		df		14

														North Nanamkin  1  1991		1991		0.001		0.0		0.00		t Stat		-2.9903663403

														North Nanamkin  2  1991		1991		0.5		0.4		0.45		P(T<=t) one-tail		0.0048678125

														North Nanamkin  3  1991		1991		0.0		0.0		0.00		t Critical one-tail		1.7613092496

														South Nanamkin   1  1990		1991		3.6		0.2		1.90		P(T<=t) two-tail		0.0097356249

														South Nanamkin   2  1990		1991		0.2		0.1		0.15		t Critical two-tail		2.1447885956

														South Nanamkin   3  1990		1991		0.2		0.4		0.30

														Blue  1  1999		1999		1.2		0.6		0.90

														Blue  2  1999		1999		0.5		0.3		0.40

														Blue  3  1999		1999		0.6		0.2		0.40

														Iron  1  1999		1999		6.9		2.4		4.65

														Iron  2  1999		1999		4.3		3.0		3.93

														Louie  1  1999		1999		3.2		2.8		3.00

														Louie  2  1999		1999		7.0		3.0		5.00

														North Nanamkin  1  1999		1999		0.8		0.4		0.60

														North Nanamkin  2  1999		1999		2.3		0.6		1.45

														North Nanamkin  3  1999		1999		1.7		0.3		1.00

														South Nanamkin   1  1999		1999		1.7		0.7		1.20

														South Nanamkin   2  1999		1999		1.4		0.7		1.05

														South Nanamkin   3  1999		1999		0.8		0.5		0.65

														1997-1998										t-Test: Two-Sample Assuming Unequal Variances

														Stream/segment/year		YEAR		Rainbow Trout/m2 pool area		Rainbow Trout/m2 riffle area		AveDens

														North Nanamkin  1  1997		1997		2.4		0.3		1.35				Variable 1		Variable 2

														North Nanamkin  2  1997		1997		1.4		0.7		1.05		Mean		1.0125		2.8625

														North Nanamkin  3  1997		1997		1.5		0.6		1.05		Variance		0.095625		4.0772916667

														South Nanamkin   1  1997		1997		0.6		0.6		0.6		Observations		4		4

														North Nanamkin  1  1998		1998		0.8		0.7		0.75		Hypothesized Mean Difference		0

														North Nanamkin  2  1998		1998		3.9		0.8		2.35		df		3

														North Nanamkin  3  1998		1998		9.3		1.9		5.60		t Stat		-1.8112644703

														South Nanamkin   1  1998		1998		4.3		1.2		2.75		P(T<=t) one-tail		0.0838891746

																								t Critical one-tail		2.3533630156

																								P(T<=t) two-tail		0.1677783492

																								t Critical two-tail		3.1824492908

														1998-1999										t-Test: Two-Sample Assuming Unequal Variances

														Stream/segment/year		YEAR		Rainbow Trout/m2 pool area		Rainbow Trout/m2 riffle area		AveDens

														Blue  1  1998		1998		0.7		0.1		0.40				Variable 1		Variable 2

														Blue  2  1998		1998		0.9		0.4		0.65		Mean		1.75		1.9858333333

														Iron  1  1998		1998		0.0		0.3		0.15		Variance		2.3340909091		2.8311356061

														Iron  2  1998		1998		2.1		1.2		1.65		Observations		12		12

														Louie  1  1998		1998		2.1		1.0		1.55		Hypothesized Mean Difference		0

														Louie  2  1998		1998		4.8		1.3		3.05		df		22

														North Nanamkin  1  1998		1998		0.8		0.7		0.75		t Stat		-0.3594604607

														North Nanamkin  2  1998		1998		3.9		0.8		2.35		P(T<=t) one-tail		0.3613389908

														North Nanamkin  3  1998		1998		9.3		1.9		5.60		t Critical one-tail		1.7171441868

														South Nanamkin   1  1998		1998		4.3		1.2		2.75		P(T<=t) two-tail		0.7226779816

														South Nanamkin   2  1998		1998		1.5		1.2		1.35		t Critical two-tail		2.0738752937

														South Nanamkin   3  1998		1998		0.9		0.6		0.75

														Blue  1  1999		1999		1.2		0.6		0.90

														Blue  2  1999		1999		0.5		0.3		0.40

														Iron  1  1999		1999		6.9		2.4		4.65

														Iron  2  1999		1999		4.3		3.0		3.93

														Louie  1  1999		1999		3.2		2.8		3.00

														Louie  2  1999		1999		7.0		3.0		5.00

														North Nanamkin  1  1999		1999		0.8		0.4		0.60

														North Nanamkin  2  1999		1999		2.3		0.6		1.45

														North Nanamkin  3  1999		1999		1.7		0.3		1.00

														South Nanamkin   1  1999		1999		1.7		0.7		1.20

														South Nanamkin   2  1999		1999		1.4		0.7		1.05

														South Nanamkin   3  1999		1999		0.8		0.5		0.65





		Lake Roosevelt				Colville River						Colville River LONG years						Lake Roosevelt LONG years

		YEAR		LowElev		Year		Min		Max		Year		Min		Max		YEAR		LowElev

												1990		84		1630		1990		1255

		1994		1263.96		1994		23		768		1991		76		758		1991		1222

		1996		1227.2		1996		101		1930		1992		23		441		1992		1262

		1997		1208.6		1997		176		2840		1993		55		799		1993		1254

		1998		1252.3		1998		142		2360		1994		23		768		1994		1263.96

		1999		1213.4		1999		160		2500		1995		79		1750		1995		1253

												1996		101		1930		1996		1227.2				Blue 1, Lake R.				Blue 2, Lake R.				Blue 3, Lake R.				Blue 1, Colville R.				Blue 2, Colville R.				Blue 3, Colville R.

												1997		176		2840		1997		1208.6				SUMMARY OUTPUT				SUMMARY OUTPUT				SUMMARY OUTPUT

												1998		142		2360		1998		1252.3

												1999		0		0		1999		1213.4				Regression Statistics				Regression Statistics				Regression Statistics

																								Multiple R		0.8584583547		Multiple R		0.9997603326		Multiple R		1

												Colville River LONG years						Lake Roosevelt LONG years						R Square		0.7369507468		R Square		0.9995207227		R Square		1

		Stream/segment/year		YEAR		Rainbow Trout/m2 pool area		Rainbow Trout/m2 riffle area		AveDens		Year		Min		Max		YEAR		LowElev				Adjusted R Square		0.4739014935		Adjusted R Square		0.9990414454		Adjusted R Square		65535

		Blue  1  1991		1991		0.7		0.4		0.55		1991		76		758		1991		1222				Standard Error		0.1861043211		Standard Error		0.0040956936		Standard Error		0

		Blue  1  1998		1998		0.7		0.1		0.40		1998		142		2360		1998		1252.3				Observations		3		Observations		3		Observations		2

		Blue  1  1999		1999		1.2		0.6		0.90		1999		160		2500		1999		1213.4

		Blue  2  1991		1991		0.8		0.1		0.45		1991		76		758		1991		1222				Iron 1, Lake R.				Iron 2, Lake R.								Iron 1, Colville R.				Iron 2, Colville R.

		Blue  2  1998		1998		0.9		0.4		0.65		1998		142		2360		1998		1252.3				SUMMARY OUTPUT				SUMMARY OUTPUT

		Blue  2  1999		1999		0.5		0.3		0.40		1999		160		2500		1999		1213.4

		Blue  3  1991		1991		0.0		0.0		0.00		1991		76		758		1991		1222				Regression Statistics				Regression Statistics

		Blue  3  1999		1999		0.6		0.2		0.40		1999		160		2500		1999		1213.4				Multiple R		0.6561057947		Multiple R		0.2725881265

		Iron  1  1991		1991		0.04		0.05		0.05		1991		76		758		1991		1222				R Square		0.4304748138		R Square		0.0743042867

		Iron  1  1998		1998		0.0		0.3		0.15		1998		142		2360		1998		1252.3				Adjusted R Square		-0.1390503723		Adjusted R Square		-0.8513914265

		Iron  1  1999		1999		6.9		2.4		4.65		1999		160		2500		1999		1213.4				Standard Error		2.8057399125		Standard Error		2.4542195177

		Iron  2  1991		1991		0.1		0.0		0.05		1991		76		758		1991		1222				Observations		3		Observations		3

		Iron  2  1998		1998		2.1		1.2		1.65		1998		142		2360		1998		1252.3

		Iron  2  1999		1999		4.3		3.0		3.65		1999		160		2500		1999		1213.4				Louie 1, Lake R.				Louie 2, Lake R.

		Iron  3  1999		1999		6.7		1.7		4.20		1999		160		2500		1999		1213.4				SUMMARY OUTPUT				SUMMARY OUTPUT

		Louie  1  1990		1990		1.7		0.1		0.90		1990		84		1630		1990		1255

		Louie  1  1998		1998		2.1		1.0		1.55		1998		142		2360		1998		1252.3				Regression Statistics				Regression Statistics

		Louie  1  1999		1999		3.2		2.8		3.00		1999		160		2500		1999		1213.4				Multiple R		0.9691409866		Multiple R		0.8593456781

		Louie  2  1990		1990		0.5		0.6		0.55		1990		84		1630		1990		1255				R Square		0.9392342519		R Square		0.7384749945

		Louie  2  1998		1998		4.8		1.3		3.05		1998		142		2360		1998		1252.3				Adjusted R Square		0.8784685038		Adjusted R Square		0.476949989

		Louie  2  1999		1999		7.0		3.0		5.00		1999		160		2500		1999		1213.4				Standard Error		0.3747934823		Standard Error		1.613260574

		North Nanamkin  1  1991		1991		0.001		0.0		0.00		1991		76		758		1991		1222				Observations		3		Observations		3

		North Nanamkin  1  1997		1997		2.4		0.3		1.35		1997		176		2840		1997		1208.6

		North Nanamkin  1  1998		1998		0.8		0.7		0.75		1998		142		2360		1998		1252.3

		North Nanamkin  1  1999		1999		0.8		0.4		0.60		1999		160		2500		1999		1213.4

		North Nanamkin  2  1991		1991		0.5		0.4		0.45		1991		76		758		1991		1222

		North Nanamkin  2  1997		1997		1.4		0.7		1.05		1997		176		2840		1997		1208.6

		North Nanamkin  2  1998		1998		3.9		0.8		2.35		1998		142		2360		1998		1252.3

		North Nanamkin  2  1999		1999		2.3		0.6		1.45		1999		160		2500		1999		1213.4

		North Nanamkin  3  1991		1991		0.0		0.0		0.00		1991		76		758		1991		1222

		North Nanamkin  3  1997		1997		1.5		0.6		1.05		1997		176		2840		1997		1208.6

		North Nanamkin  3  1998		1998		9.3		1.9		5.60		1998		142		2360		1998		1252.3

		North Nanamkin  3  1999		1999		1.7		0.3		1.00		1999		160		2500		1999		1213.4

		South Nanamkin   1  1990		1990		3.6		0.2		1.90		1991		76		758		1991		1222

		South Nanamkin   1  1997		1997		0.6		0.6		0.60		1997		176		2840		1997		1208.6

		South Nanamkin   1  1998		1998		4.3		1.2		2.75		1998		142		2360		1998		1252.3

		South Nanamkin   1  1999		1999		1.7		0.7		1.20		1999		160		2500		1999		1213.4				NN 1, Lake R.				NN 2, Lake R.				NN 3, Lake R.				NN 1, Colville R.				NN 2, Colville R.				NN 3, Colville R.

		South Nanamkin   2  1990		1990		0.2		0.1		0.15		1990		84		1630		1990		1255				SUMMARY OUTPUT				SUMMARY OUTPUT				SUMMARY OUTPUT

		South Nanamkin   2  1998		1998		1.5		1.2		1.35		1998		142		2360		1998		1252.3

		South Nanamkin   2  1999		1999		1.4		0.7		1.05		1999		160		2500		1999		1213.4				Regression Statistics				Regression Statistics				Regression Statistics

		South Nanamkin   3  1990		1990		0.2		0.4		0.30		1990		84		1630		1990		1255				Multiple R		0.1878697056		Multiple R		0.7174684163		Multiple R		0.8894062382

		South Nanamkin   3  1998		1998		0.9		0.6		0.75		1998		142		2360		1998		1252.3				R Square		0.0352950263		R Square		0.5147609284		R Square		0.7910434565

		South Nanamkin   3  1999		1999		0.8		0.5		0.65		1999		160		2500		1999		1213.4				Adjusted R Square		-0.4470574606		Adjusted R Square		0.2721413926		Adjusted R Square		0.6865651847

																								Standard Error		0.6668168201		Standard Error		0.6802916761		Standard Error		1.4026837683

																								Observations		4		Observations		4		Observations		4

																								SN 1, Lake R.				SN 2, Lake R.				SN 3, Lake R.				SN 1, Colville R.				SN 2, Colville R.				SN 3, Colville R.

																								SUMMARY OUTPUT				SUMMARY OUTPUT				SUMMARY OUTPUT

																								Regression Statistics				Regression Statistics				Regression Statistics

																								Multiple R		0.9466536773		Multiple R		0.3326038774		Multiple R		0.3601341372

																								R Square		0.8961531848		R Square		0.1106253392		R Square		0.1296965968

																								Adjusted R Square		0.8442297772		Adjusted R Square		-0.7787493215		Adjusted R Square		-0.7406068065

																								Standard Error		0.3654319552		Standard Error		0.832893892		Standard Error		0.3117432919

																								Observations		4		Observations		3		Observations		3





		Data comparisons by year																		Electroshocking

				1990-91				Fish/Sq mtr				Total # of		1997				Fish/Sq mtr				Total # of		1998				Fish/Sq mtr				Total # of		1999				Fish/Sq mtr				Total # of		2000				Fish/Sq mtr				Total # of

		Stream/Segment		Pool Area		Riffle Area		Pool Ave		Riffle Ave		fish/seg		Pool Area		Riffle Area		Pool Ave		Riffle Ave		fish/seg		Pool Area		Riffle Area		Pool Ave		Riffle Ave		fish/seg		Pool Area		Riffle Area		Pool Ave		Riffle Ave		fish/seg		Pool Area		Riffle Area		Pool Ave		Riffle Ave		fish/seg

		Blue VS1		271.8		3163.8		0.7		0.4		1,456												2521.1		4495.4		0.7		0.1		2,214		1576		3452.8		1.2		0.6		3,963

		Blue VS2		652.6		5488.1		0.8		0.1		1,071												1398.6		5124.7		0.9		0.4		3,309		1210.7		4978.2		0.5		0.3		2,099

		Blue VS3		9984.2		2190.1																		26.3		64.8						N/A		79.9		34.5		0.6		0.2		55

		Iron VS1		75.4		718.8		0.04		0.05		39												45.3		575.6		0		0.3		173		296.8		643		6.9		2.4		3,591

		Iron VS2		205.4		3062.8		0.1		0		21												753.7		2151.5		2.1		1.2		4,165		421.4		2372.7		5.5		2.35		7,894

		Louie VS1		403.9		2358.6		1.7		0.1		922												142.7		584.9		2.1		1		885		177.4		578.2		3.2		2.8		2,187

		Louie VS2		215.8		953.5		0.5		0.6		680												689.3		3810.7		4.8		1.3		8,263		588.6		3415.1		7		3		14,366

		North Nanamkin VS1		0		41692		0.001		0				120.2		170.2		2.4		0.3		340		318.7		1424.1		0.8		0.7		1,252		100.4		2990.4		0.8		0.4		1,276

		North Nanamkin VS2		523.7		36577.5		0.5		0.4		14,893		2508.4		7524.3		1.4		0.7		8,779		1601.9		6034.1		3.9		0.8		11,075		1788.7		4088.5		2.3		0.6		6,567

		North Nanamkin VS3		N/A		N/A								63.9		147.2		1.5		0.6		184		41.6		284.5		9.3		1.9		927		160.2		395.9		1.7		0.3		391

		South Nanamkin VS1		83.3		871.1		3.6		0.2		474		160.7		617.5		0.6		0.6		467		471.6		1065.4		4.3		1.2		3,306		490.3		2000.6		1.7		0.7		2,234

		South Nanamkin VS2		2089.7		6171.5		0.2		0.1		1,035												1096.4		4356		1.5		1.2		6,872		958.2		4054.3		1.4		0.7		4,179

		South Nanamkin VS3		1485		5560.4		0.2		0.4		2,521												759.4		2781.7		0.9		0.6		2,352		726.1		2518.2		0.8		0.5		1,840

												23,112										9,769										44,792										50,641

		SPC as pools		1990-91				Fish/Sq mtr				Total # of

		Stream/Segment		Pool Area		Riffle Area		Pool Ave		Riffle Ave		fish/seg

		Blue VS1		353.9		3081.7		0.7		0.4		1,480

		Blue VS2		985.6		5155.1		0.8		0.1		1,304

		Blue VS3		9984.2		2190.1

		Iron VS1		75.4		718.8		0.04		0.05		39

		Iron VS2		208		3060.2		0.1		0		21

		Louie VS1		733		2029.5		1.7		0.1		1,449

		Louie VS2		243.1		926.2		0.5		0.6		677

		North Nanamkin VS1		0		41692		0.001		0

		North Nanamkin VS2		6291.7		30809.5		0.5		0.4		15,470

		North Nanamkin VS3

		South Nanamkin VS1		209.6		744.8		3.6		0.2		904

		South Nanamkin VS2		7077.1		1184.1		0.2		0.1		1,534

		South Nanamkin VS3		6393.7		1415.7		0.2		0.4		1,845

												24,722






