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a. Abstract 
This multi-partner project proposed by the Henry’s Fork Foundation in cooperation with the Idaho Department of Fish and Game will assess the effects of the U.S. Bureau of Reclamation’s management of stream flows in the Henry’s Fork in order to provide flows for listed species of salmon in the lower Snake and Columbia Rivers. Flow augmentation for salmon, combined with the manipulation of stream flows for irrigation purposes, may be a limiting factor to the fishery and other aquatic resources in the Henry’s Fork. In order to store water for flow augmentation and irrigation, the USBR controls how much water is released in the Henry’s Fork during the winter storage season. The resulting low flows pose a concern to biologists who worry about the effects on trout and trumpeter swan populations. Diversion of water for irrigation in the summer has led to concerns about elevated stream temperatures and impacts on fish. There is a lack of sufficient data, however, on how trout respond to various flow regimes and more information is needed to guide water management decisions. The focus of the project is juvenile and adult trout population dynamics in correlation with various flow regimes imposed by flow augmentation, irrigation, and hydropower. Recruitment of juvenile trout has been identified as a limiting factor and survival is correlated to stream flows and the availability of habitat. The research will assess juvenile trout populations (fall and winter), winter dispersal and survival, and recruitment of juvenile trout to the next age class. We will also estimate annual populations of adult trout in correlation to stream flows. The study will correlate estimates of age-specific abundance to observed flow management scenarios across four reaches of the Henry’s Fork. This project is essential to the adaptive management of the Columbia River Basin’s hydroelectric project and it is anticipated that the results can provide decision-making support for several Reasonable and Prudent Actions. The information will help agencies manage the hydrologic system to benefit salmon in the Lower Snake River and trout in the Henry’s Fork.

b. Technical and/or scientific background
In 1980, Congress passed the Pacific Northwest Electric Power Planning and Conservation Act, which authorized Idaho, Montana, Washington, and Oregon to create the Northwest Planning Council.  The Act directs the Council to prepare a program to protect, mitigate, and enhance fish and wildlife of the Columbia River Basin that have been affected by Colombia River hydroelectric dams.  Further, the December 21, 2001 National Marine Fisheries Service Biological Opinion on Operation of the Federal Columbia River Power System issued Reasonable and Prudent Alternatives (RPA) for protection and increase of Columbia River anadromous fish stocks.  The Henry’s Fork Foundation, in cooperation with the Idaho Department of Fish and Game, proposes to assess the effects of anadromous fish flow management on aquatic ecology, with a focus on trout, of the Henry’s Fork watershed of the Snake River. Project partners include the U.S. Forest Service and The Nature Conservancy of Idaho.

This project will assess the effects of recently mandated flow management scenarios of the Columbia River Basin on aquatic ecology of the Henry’s Fork of the Snake River.  The Henry’s Fork Foundation and the Idaho Department of Fish and Game will lead this multi-partner project. On an annual basis these two entities will determine what is necessary to accomplish the project objectives and allocate project responsibilities between them. Together the cooperators will:  

1. Estimate spring population size of trout that have survived their first winter within four reaches of the Henry’s Fork;

2. Estimate fall population size of juvenile (age-0) trout within four reaches of the Henry’s Fork;

3. Estimate annual winter survival and of juvenile trout within the Caldera reach of the Henry’s Fork and assess dispersal of juvenile trout into Thurmon Creek (within the caldera reach of the Henry’s Fork);  

4. Estimate egg to fry survival of rainbow and cutthroat trout in the Henry’s Fork within The Nature Conservancy’s Flat Ranch; 

5. Estimate annual populations of adult trout within four reaches of the Henry’s Fork;

6. Estimate upstream migration and use of the Buffalo River by spawning rainbow trout;

7. Continue the Henry’s Fork Foundation’s long-term monitoring and evaluation of macroinvertebrates, macrophytes, water quality, flows, and physical environment of the Henry’s Fork watershed;

8. And, estimate trout habitat availability across various flow regimes in the Caldera reach of the Henry’s Fork and correlate estimates all of the above estimates of age-specific abundance and survivorship to observed and past flow management scenarios across four reaches of the Henry’s Fork. 
The mission of the Henry's Fork Foundation (HFF) is "to understand, restore, and protect the unique fishery, wildlife and aesthetic values of the Henry's Fork of the Snake River."  The Foundation is a 501(c) 3 organization comprised largely of conservation-minded fly-fishing anglers who treasure what Trout Unlimited members voted to be the nation's #1 trout fishery.  The HFF has 2,000 members in all 50 states and several foreign countries. A 21-member board of directors is elected by this committed membership, served by a staff of six permanent employees, and eight to twelve seasonal field staff.  The Foundation recruits student interns and seasonal technicians from across the country, underscoring how the Henry's Fork has truly become a national resource.  HFF is headquartered in Ashton, Idaho a farming community of 1,200 people.  HFF’s county of Fremont has only 11,800 residents, yet on any given summer weekend, another 30,000 vacationers are added in the Island Park recreation area.  Despite what appears to be a booming tourism sector, only 15-20 percent of the county's economic activity is estimated to come from tourism and recreational services.  Potato production and processing of agricultural products remain the economic drivers for the entire Henry's Fork watershed, which underscores the need for efficient and fish-friendly irrigation practices and the maintenance of water quality for a variety of public uses.  

The Foundation is in its ninth year of co-facilitating the Henry's Fork Watershed Council, which is building constructive relationships with the Fremont-Madison Irrigation District and some 25 tribal, federal, state and local entities.  The collaborative partnership approach of the Henry's Fork Watershed Council to address resource and use issues has been recognized nationally, and numerous watershed groups and councils have used HFF’s grassroots, watershed perspective as a model.  HFF has funded or participated in more than 100 research and conservation projects in the Henry's Fork basin; the Foundation’s extensive watershed library includes more than 75 reports published by the Foundation.

The Henry’s (North) Fork of the Snake River lies within the Henry’s Fork subbasin of the Upper Snake Province in eastern Idaho and western Wyoming.  It is bounded by the Continental Divide to the north, the Yellowstone Plateau and Teton Range to the east, the Big Hole Mountains to the south, and the Snake River Plain to the west.  The subbasin’s east side lies within the southwest corner of Yellowstone National Park and adjoins the northwest boundary of Grand Teton National Park.  Elevations range from 1,400 m at the southwest corner of the subbasin to over 3,300 m along the Teton Range.  Major mountain ranges include the Teton, Big Hole, Centennial, and Henry’s Lake mountains. 

The Henry’s Fork of the Snake River has been well known since the 1880s for its trout fishing and other recreational opportunities. The Henry’s Fork subbasin provides one of the most important rainbow trout (Oncorhynchus mykiss) fisheries in the state in terms of habitat, fish populations, and angler use (IDFG 2001).  However, the rich agricultural land along the river’s lower reaches is well known to the agricultural community as the world’s largest seed-potato production area (Van Kirk and Griffin 1997).  The cultural and economic significance of angling and irrigated agriculture have made the Henry’s Fork subbasin a battleground for conflicts over water management issues (Van Kirk and Griffin 1997).  Over the past two decades, water and other natural resource management issues in the subbasin have received national attention, both for the intensity of conflicts over them and for the eventual success of collaborative subbasin research and management efforts. In 2000, the Intermountain Journal of Sciences devoted an entire issue to the Henry’s Fork subbasin (Van Kirk and Zale 2000).  

The first major storage reservoir to be constructed in the subbasin was a dam on Henry’s Lake, which was built by the North Fork Reservoir Company, an organization of farmers southwest of St. Anthony, in 1923.  The dam raised the level of Henry’s Lake about 5 meters and provided 111 million m³ of storage.  In 1935, the Fremont-Madison Irrigation District was formed and entered into a contract with the U.S. Bureau of Reclamation to construct storage reservoirs in the subbasin.  Grassy Lake Dam on Fall River and the much larger Island Park Dam on the Henry’s Fork were completed in 1939.  Both of these facilities are part of the Bureau of Reclamation’s Minidoka Project, which provides irrigation water to lands throughout the Snake River basin upstream from the Twin Falls area.  Island Park Reservoir holds 167 million m³ of storage, and its construction had major effects on the hydrology and fisheries of the upper Henry’s Fork watershed (Benjamin and Van Kirk 1999, Van Kirk and Gamblin 2000).  Irrigation accounts for over 99 percent of the surface and ground water consumed in the Henry’s Fork subbasin.  

A relatively small number of fish species, primarily suckers, sculpin, and dace, are native to the Henry’s Fork subbasin.  A number of nonnative species, all salmonids, were introduced into the subbasin; most of these species are still present.  The Yellowstone cutthroat is the only trout native to the Henry’s Fork subbasin (Behnke 1992).  Yellowstone cutthroat trout were likely historically present in all of the Teton and Henry’s Fork watersheds with the possible exceptions of Split Creek (an Island Park Caldera stream that sinks without joining another stream), the Fall River watershed upstream of Cave Falls, and alpine streams throughout steep, mountainous parts the basin (Jaeger et al. 2000).  Over the past 150 years, a drastic decline in distribution of Yellowstone cutthroat trout has occurred within the Henry’s Fork subbasin .  

Private fish hatcheries were the first to introduce rainbow trout into the Henry’s Fork subbasin.  Although the earliest date of nonnative fish introduction is not known, Joe Sherwood established a commercial rainbow trout hatchery at Henry’s Lake in 1891, and by 1893, George Rea was operating a hatchery in Shotgun Valley using brook and rainbow trout (Brooks 1986, Green 1990).  

Rainbow trout were restocked in the Henry’s Fork following the chemical treatments of Island Park Reservoir and the river downstream (including Box Canyon).  In the Henry’s Fork immediately downstream of Island Park Dam, rainbow trout density increased to a high in the late 1970’s of nearly 18,000 fish in the 4.5-km Box Canyon section.  Since that time no estimates have even approached this density.  In fact, the rainbow trout population declined 80 percent in Box Canyon between 1978 and 1991 (Van Kirk and Gamblin 2000). 

The greatest fish population estimates occurred during a period of years when Island Park Reservoir was drawn down several times (Van Kirk and Gamblin 2000).  Four of the 10 lowest drawdowns of the reservoir occurred between 1977 and 1984, when the trout population was high.  Additionally, a peak in population abundance during 1993 followed a year in which the reservoir was drawn down.  Van Kirk and Gamblin (2000) modeled the relationship between trout abundance in Box Canyon and years following the 1993 drawdown and found a significant (P < 0.05) decreasing exponential relationship.  The most plausible explanation for this relationship is that the 1993 population consisted primarily of reservoir fish introduced into the river during the drawdown.  The addition of these fish probably resulted in an increase above the long-term carrying capacity of the river.  As these fish died over the following years, their loss from the population was reflected in the exponential decline of the fish population (Van Kirk and Gamblin 2000).  

Currently, rainbow trout populations in Box Canyon fluctuate somewhat and, although they are lower than have been observed historically (historic highs were most likely a function of drawdowns and stocking), they are not exhibiting an overall increasing or decreasing trend.   Low summer flows and warm water appear to limit rainbow trout populations in the lower portions of the subbasin (IDFG 2001), while low winter flows (Mitro 1999) and lack of adequate winter habitat for juveniles seem to limit the population in the upper Henry’s Fork (Gregory 2000c).  

In 1999, IDFG conducted electrofishing surveys on the Henry’s Fork between St. Anthony and Parker Bridge (IDFG 2000).  Samples (n = 607 fish) consisted of 7.5% wild rainbow trout, 5.6% wild brown trout, 57.6% mountain whitefish, and 25.5% Utah suckers.  Utah chubs, redside shiners, and dace comprised 3.5% of the total catch. Length frequencies suggest that little spawning occurs in this section of the Henry’s Fork (IDFG 2000).  

In 1997, IDFG conducted electrofishing surveys on the Henry’s Fork between Stone Bridge (Warm River confluence) and the Highway 20 bridge upstream of Ashton Reservoir (IDFG 1998).  The rainbow trout population was estimated at between 14,975 to 17,827 fish greater than 102 mm in length.  Brown trout increased from 12% of the trout population in 1988 to 28% in 1997.  In 1998, a total of 126 rainbow trout and 33 brown trout were sampled during electrofishing runs in the Stone Bridge section of the Henry’s Fork (IDFG 1999).  Despite the presence of the whirling disease parasite, and some fish showing clinical symptoms, there is no evidence of year class failure in this reach. 

In 1997, IDFG conducted electrofishing surveys of the Ora Bridge to Seeley’s section of the Henry’s Fork.  They collected a total of 636 wild rainbow trout, 79 mountain whitefish, and 19 brown trout (IDFG 1998).  Species composition was similar to 1988 estimates (Elle and Corsi 1994).  Size structure of wild rainbow trout suggests strong natural recruitment below Ashton Reservoir.

Streams in the Upper and Lower Henry’s hydrologic units were assessed between 1996 and 1999 (Gregory 1997a, 1998a, 2000a, and Gregory and Van Kirk 1998).  Stream reaches located on public property were generally in good to excellent condition.  Stream reaches on private land for which permission was obtained to conduct habitat assessments were in poor to excellent condition, with conditions often changing dramatically at property boundaries.  

The Henry’s Fork from Big Springs to Island Park Reservoir contained an abundance of spawning habitat (Gregory 1997a) and supported a high density of redds (Gregory 1997b).  Not surprisingly, density of juvenile trout was found to be high at the beginning of winter.  However, by the end of winter juvenile trout density decreased substantially (Gregory 1999), presumably due to reduction in cover provided by submerged macrophytes (Griffith and Smith 1995).  Moose Creek, a tributary to the Henry’s Fork in this reach, and Lucky Dog Creek, a tributary to Moose Creek, contained good fish habitat.  Pools were abundant and most often formed by large woody debris (Gregory and Van Kirk 1998).  Quality spawning gravel was also abundant.  Streams tributary to Island Park Reservoir varied greatly in habitat condition, productivity, and degree of connectivity to the Reservoir.  In general, those streams with good physical habitat features and a high degree of connectivity to the reservoir, Yale Creek and Hotel Creek for example, had the lowest inherent potential for productivity (Gregory 1997a).  Low productivities in these streams result from excessively low water temperatures and lack of soluble nutrients.   

From Island Park Dam to Ashton reservoir, fish habitat in the Henry’s Fork was in good to excellent condition (Gregory and Van Kirk 1998).  From Pinehaven to Ashton Reservoir the Henry’s Fork flows through deep, bedrock-lined canyons, and aside from four bridges (one of which has been removed) and an “unimproved boat launch” downstream from Lower Mesa Falls, the river in this area was probably in nearly the same condition as it was 100 years ago (Gregory and Van Kirk 1998).  Warm River contains large sections of good spawning gravel and fairly constant temperatures, which make it ideal for trout spawning.  Rainbow and brown trout migrate from the Henry’s Fork to spawn in Warm River during spring and fall, respectively.  Due to the lack of spawning habitat in Henry’s Fork between Ashton Dam and Mesa Falls, Warm River is critical to the maintenance of wild rainbow and brown trout populations in this section of the Henry’s Fork (IDFG 2001).

From the head of Ashton Reservoir to St. Anthony, the Henry’s Fork has been impacted by Ashton Dam, Chester Dam (both of which block upstream migration of trout), and to a lesser degree by numerous smaller irrigation diversions.  Private property borders the Henry’s Fork through much of this area, and land uses and intensity of land use vary.  However, because of the underlying basalt geology, which armors the banks, fish habitat has been minimally impacted by land use.  Thus, the greatest impacts to trout habitat in this reach are related to dams and diversions.  From St. Anthony to the mouth of the Henry’s Fork, the combination of alluvial geology and land uses have caused banks to erode and have probably widened and therefore reduced the depth of the Henry’s Fork in this section.   However, due to the low gradient, this section is still very deep and fish habitat is in relatively good condition.

Removal of water from the streams for irrigation purposes is one of the greatest threats to fish and fish habitat in the Upper and Lower Henry’s hydrologic units.  Low winter stream flows, to facilitate storage of irrigation water in Henry’s Lake and Island Park Reservoir, reduce the quality of fish habitat in Henry’s Lake Outlet (IDFG 2001) and the Henry’s Fork downstream from Island Park Dam.  Additionally, when flows are low during late winter, survival of juvenile trout is lower than when higher flows are present (Mitro 1999).  Many of the streams in the Shotgun Valley are completely diverted for irrigation purposes.  This precludes a surface connection between these streams and Island Park Reservoir, which prevents migrations of spawning fish and effectively prevents the streams from contributing fish to the reservoir.  Water rights exist to divert over 38 cms of irrigation water from Fall River, which has a mean annual discharge of 30 cms at the mouth.  The Henry’s Fork below St. Anthony suffers from impacts of irrigation withdrawals and low flows, which limit salmonid populations.    

Fish populations and habitat are impacted throughout the subbasin by unscreened irrigation delivery systems, sedimentation, upland and instream habitat disturbances, loss and degradation of functional riparian areas and wetlands, elevated in-stream summer temperatures, increased developments in agriculture areas (resulting in habitat fragmentation), reduced streambank vegetation and stability.  In years of low snowpack, flows in water bodies and reservoir storage can be drafted to fulfill irrigation water rights, impacting the quality and quantity of water.  

Hydrologic regimes in the Henry’s Fork subbasin are altered from very high in the watershed all the way downstream to mouth.  The two largest irrigation storage reservoirs in the subbasin, Henry’s Lake and Island Park Reservoir, are located in the upper portion of the subbasin.  Storage of irrigation water in these impoundments results in lower-than-natural flows during the winter and spring (Benjamin and Van Kirk 1999).  Release of this stored water to satisfy irrigation demand results in greater-than-natural flows during the summer upstream of the large diversions in the St. Anthony area.  Irrigation withdrawals from the mainsteam and many of the tributaries in the basin cause reductions in flows and, in some cases, complete removal of all water from the streambed during irrigation season.  Low flow and dry streambeds can cause direct mortality, especially during critical periods when water temperatures are high, and can limit or prevent outmigration of juvenile cutthroat trout from these streams.  Low summer flows and warm water might limit rainbow trout populations in the lower portions of the subbasin (IDFG 2001), whereas low winter flows (Mitro 1999) and lack of adequate winter habitat for juveniles seem to limit the population in the upper Henry’s Fork (Gregory 2000c).  Regulated stream flows affect the functioning of riparian areas (Merigliano 1996), which provide important wildlife habitat in the lower portions of the subbasin.    

c. Rationale and significance to Regional Programs
This project is essential to the continued and improved adaptive management of the Columbia River Basin’s hydroelectric project because it fulfills two of four Overarching Objectives of the Northwest Power Planning Council’s Fish and Wildlife Program.  This project will assess any effect that anadromous fish flow management scenarios have on aquatic resources of the Upper Snake River subbasin.  This project will assess that the Overarching Objective:  “A Columbia River ecosystem that sustains an abundant, productive, and diverse community of fish and wildlife,” is maintained.  Further, this project specifically entails “mitigation across the basin for adverse effects to fish and wildlife caused by the development and operation of the hydrosystem,” as evaluation and monitoring across the basin is necessary to assess any effect of a management action, especially within an ecosystem as large as the Columbia Basin. In particular, the Henry’s Fork Foundation’s project will examine the Bureau of Reclamation’s Snake River Area providing 427,000 acre feet of water per year for salmon flows, the resulting winter and summer flows in the Henry’s Fork, and how this effects trout populations.

This project addresses also the Program’s two components of biological objectives, 1) biological performance, and 2) environmental characteristics.  This project is designed specifically to “describe responses of populations to habitat conditions, described in terms of capacity, productivity, and life history diversity” (biological objective component one) and assess the environment (biological objective component two) describing the environmental conditions and changes sought to achieve the desired population characteristics.  Although this project is meeting the two components for biological objectives, it does not achieve the objectives for Anadromous Fish Losses or the Substitution for Anadromous Fish Losses.  However, this project meets the objective components in the plan for Resident Fish Loss, specifically this project will “maintain and restore healthy ecosystems and watersheds, which preserve functional links among ecosystem elements to ensure the continued persistence, health, and diversity of all species including game fish species, non-game fish species, and other organisms;” and “protect and expand habitat and ecosystem functions as the means to significantly increase the abundance, productivity, and life history diversity of resident fish at least to the extent that they have been affected by the development and operation of the hydrosystem.”

This project meets the objective to “Further development of Biological Objectives at the Basin Level.”  This project accomplishes this through the continued monitoring and evaluation of anadromous fish flow management on the aquatic ecology of the Upper Snake River Subbasin.  Results from this project will allow informed and knowledgeable decisions to be adapted to management scenarios of effects of flow on aquatic systems in the upper subbasins, which ultimately affect water management and flow decisions throughout the Columbia River basin.  Lastly, results from this project help with objectives and strategies that will be used to develop future iterations of the Upper Snake River Subbasin Plan. 

It is the understanding of HFF that the Bonneville Power Administration lacks sufficient data to establish RPA actions relevant to the Upper Snake. Further, the Biological Opinion stated that because of ongoing negotiations in a general adjudication of water rights under way in Idaho, the Bureau of Reclamation could not adequately define its proposed action to facilitate consultation for its 11 irrigation projects in the Snake River Basin.  NMFS has agreed the current consultation with regard to BOR’s projects in the Snake River Basin and to exclude those projects from this biological opinion.  NMFS anticipated using a supplemental biological opinion on these projects before water from these projects was needed for irrigation use in the 2001-growing season.  

However, because the Columbia River Basin is an ecosystem without easily separable components, results for this project can easily be incorporated and provide support in decision making of several Reasonable and Prudent Actions.   Because this project will assess the effects of recently-mandated flow management scenarios of the Columbia River Basin on trout ecology of the Henry’s Fork of the Snake River it can be incorporated into many of the RPA’s incorporating annual planning (Actions 1, 2, 3, 5, and 9) and annual operations (Actions 14, 15, 17, and 18), flow-related RPA’s (Actions 28, 32, 35, 54), and subbasin plan RPA’s (Actions 154) listed in the biological opinion.  

d. Relationships to other projects 
Although currently there are no projects in the subbasin funded by BPA through the Columbia Basin Fish and Wildlife Program, there exists substantial conservation efforts funded outside the Program.  One of the most notable past efforts in the Henry’s Fork basin was the formation of the Henry’s Fork Watershed Council.  In 1992 agency personnel, hydroelectric developers, irrigators, and nonprofit organizations were completing a contentious three-year debate over recommendations to be incorporated into the Henry’s Fork Basin Plan by the Idaho Water Resources Board (IWRB 1992).  Three additional events in the basin that year (failure of the Marysville canal, sedimentation of the Henry’s Fork below Island Park dam due to reservoir drawdown, and drought) caused these individuals and groups to begin a new approach to reconciling conflicts over natural resource management in the Henry’s Fork subbasin (Van Kirk and Griffin 1997).  The Henry’s Fork Watershed Council was founded as a grassroots, community forum that uses a non-adversarial, consensus-based approach to problem solving and conflict resolution among citizens, scientists, and agencies with varied perspectives.  The Council is taking the initiative to better appreciate the complex watershed relationships in the Henry’s Fork subbasin, to restore and enhance watershed resources where needed, and to maintain a sustainable watershed resource base for future generations. In addressing social, economic and environmental concerns in the basin, Council members respectfully cooperate and coordinate with one another and abide by federal, state and local laws and regulations.  The Watershed Council meets together six to ten times a year to discuss and evaluate projects that are being proposed in the subbasin.  Projects are evaluated based on criteria under ten subject headings: watershed perspective, credibility, problem solution, water supply, project management, sustainability, social - cultural, economy, cooperation – coordination, and legality.  The Council also receives reports on completed or ongoing projects in the subbasin at its annual State of the Watershed Conference.  The Henry’s Fork Foundation will present the BPA project to the Council if selected for funding. It is anticipated that members of the Council will provide feedback on the project over time. 

Between 1986 and 1996 IDFG, in cooperation with the Henry’s Lake Foundation, BLM, The Nature Conservancy, and private ranchers in the area, completed a number of riparian exclosure and diversion enhancement projects.  Exclosures eliminated cattle grazing from 10 km of stream bank and 10 km of lakeshore.  Additionally, two fish screens and a fish ladder were installed on a diversion on Howard Creek, four fish screens were installed on diversions on Duck Creek, and three screens were installed on Targhee Creek diversions.   In 1993 a lake aeration system and portable aeration equipment was installed and used to provide refuge for fish during winter oxygen stress (Tom Herron, Idaho Department of Environmental Quality, Idaho Falls, Personal Communication). 

In 1996 the Henry’s Lake Clean Lakes Project (Montgomery Watson 1996) found that much of the phosphorus input to the Henry’s Lake was attributable to natural processes in both the lake and its surrounding watershed.  Sediment delivered to the lake is high in bound phosphorus.  Low oxygen levels in the lake cause a release of phosphorus from the sediments, promoting growth of algae and macrophytes in the lake.  The decomposition of these materials, in turn, reduces oxygen levels in the lake.  Effects of low oxygen levels in the lake are greatest during periods of drought. 

In 1993 the Yellowstone Soil Conservation District entered into a State Agricultural Water Quality Project (SAWQP) with Idaho Department of Environmental Quality to, among other things, identify major pollution sources in the Henry’s Lake watershed.  The report (YCD 1995) estimated that 7,015 tons of sediment (i.e., suspended solids and bedload material) was delivered to the lake per year under conditions existing in the watershed at the time.  Approximately 40 percent of this sediment was produced by natural erosion processes on forest and rangelands.  The vegetative condition of these lands appeared good, and there was no evidence of accelerated sheet or rill erosion.  The remaining 62 percent of sediment delivered to Henry’s Lake was produced by accelerated erosion along tributary streambanks (26%) and associated irrigation channels (10%), along the lake shoreline (19%), and on pastureland (7%).  The apparent cause of accelerated erosion along streambanks and irrigation channels was a combination of livestock activity and high-velocity spring flows acting on unstable streambanks, the cause of lake erosion was frequent severe windstorms acting on unstable shoreline, and the cause of pasture erosion was a combination of poor vegetative condition, mechanical impact from grazing, and irrigation practices (YSCD 1995). 
From 1994 – 2001 The Nature Conservancy has conducted research, monitoring, and evaluation activities that included identifying the status of wetland plant communities, in-stream habitat conditions, water temperature, streambank restoration projects, and fry survival (Gregory 2000b).  Historic ditching and draining of the wetlands have had a negative impact on the hydrology of the Ranch and associated stream channel dynamics.  Historic improper grazing practices have resulted in the extensive loss of willow communities, bank trampling and the associated loss of undercut banks, deep-water refugia, and vegetative thermal cover.  Mismanaged flow regimes impact the health of the aquatic trophic system.  The current flow regime, dictated by releases at Henry’s Lake Dam, includes extremely low winter flows, high-intensity and long-duration flood events, and zero flow during conditions.  The Outlet and associated wetlands have become a net source of sediment instead of a net sink as they were historically.  To help reverse this trend, TNC has planted over 9,000 willows, and bioengineering has been utilized to stabilize streambanks.  Off-site watering troughs, riparian fencing, and a holistic rotational grazing plan have also been have implemented.  The lower portion of Jesse Creek has been restored by removing flows from the historic ditch system and returning them to the stream’s natural channel.  These projects have been accomplished in partnership with NRCS, Trout Unlimited, and the BLM.   

Sheridan Creek has been identified by the Henry’s Fork Watershed Council as its highest priority for restoration in the upper watershed.  The Council formed the Sheridan Creek Restoration Committee to develop a restoration plan and to encourage private landowners, public land grazing permittees, and land management agencies to participate in its implementation.  The goals and objectives of the Sheridan Creek restoration project were described in the proposal for a Clean Water Act § 319 grant awarded to the Watershed Council by the U.S. Environmental Protection Agency.  These goals and objectives are to:

1. Restore stream hydrology, channel function and connectivity, 

2. Improve riparian and aquatic habitat,

3. Restore resident and migratory fisheries in Sheridan Creek, and

4. Improve water quality in Island Park Reservoir.

The goals are being accomplished by implementing various programs and habitat improvement projects.  Five irrigation diversion structures have been repaired and three more will be repaired in the near future.  Improved riparian grazing management practices have been implement on 1,200 ha of range.  Revegetation projects have been completed along 1,400 m of stream (2,800 m of stream bank), and 4,000 m of stream will be revegetated in the future.  Eight off-stream livestock watering facilities were installed.  A riparian pasture that encloses 4.1 km of stream has been created on Sheridan Creek and a 400 m riparian exclosure will be completed soon.  Additionally 3.6 km of Sheridan Creek will be removed from a canal, where it currently flows year-around, and returned to its natural channel (Pers. Comm. Lloyd Bradshaw, USDA Natural Resources Conservation Service, Rexburg, ID).

From 1984 to 1989 the Henry’s Fork Foundation constructed 34 km of solar powered riparian fence along the Henry’s Fork on Forest Service and Harriman State Park lands between Box Canyon and Pinehaven.  The fence is operated for total exclusion of cattle and is erected, monitored, maintained, and dismantled annually by the Henry's Fork Foundation.  

In 1988 the Targhee National Forest, Idaho State University, and the Henry’s Fork Foundation completed a joint effort to place 30 cobble, boulder, and conifer trees complexes in a 6.4 km section of the Henry’s Fork in Harriman East.  The structures briefly provided habitat for a few juvenile trout and, during some seasons, for a few adult trout.  However, sediment rapidly accumulated in the structures, and during low flow they were partially dewatered.  Overall, the habitat they created was temporary (Griffith et al. 1990).

In 1989, the Targhee National Forest placed a series of conifer complexes (approximately 50) along the banks of the Buffalo River.  The objective was to provide summer and winter habitat for juvenile rainbow and brook trout.  Electrofishing estimates during the winter of 1989-90 showed that combined rainbow and brook trout density in the structures (1.65 fish/m²) was 8 times higher than in control areas (0.19 fish/m²; Griffith et al. 1990).  The following year, the trees had lost most of their needles and juvenile trout almost completely stopped using them for cover.

In 1993 the Targhee National Forest put cobble and boulder clusters in the Last Chance reach of the Henry’s Fork.  In an effort to prevent siltation of the clusters, they were centered 1 to 8 m from the bank where the higher water velocities would be expected to keep them sediment-free.  K. Meyer (Idaho State University, unpublished data) monitored the use of the structures by juvenile rainbow trout in early, mid, and late winter (24 Oct 1993, 1 Dec 1993, and 28 March 1994, respectively).  Overall, juvenile trout use of the clusters was minimal, with the total number of juvenile trout captured in all clusters decreasing through the winter from 34 to 17 to 11.    

In 1994, the Henry’s Fork Foundation, Idaho State University, and Targhee National Forest implemented a demonstration project to enhance juvenile trout winter habitat along the bank in the Last Chance section of the Henry’s Fork.  A small water jet pump was used to flush silt from two 30-m sections, cobbles and boulders were added to two 30-m sections, and small conifers were anchored in two 30-m sections (Henry’s Fork Foundation Newsletter, Fall 1994).  By mid-winter, enough sediment had been transported into the test areas that most of the habitat was unusable.  In early January, juvenile trout were observed in only one of the cobble/boulder treatment sections and one of the conifer treatment sections; four juvenile trout were captured by electrofishing at each of these sections.  Shelf-ice prevented electrofishing in either of the areas that had been cleaned with the water pump.  However, the amount of sediment that had been deposited in the other treatment sites suggested that these sites would no longer be sediment-free (Henry’s Fork Foundation Newsletter, Winter 1995).

Because of sedimentation problems with earlier attempts at providing winter habitat in the Henry’s Fork at Last Chance, structures were needed that could easily be removed and cleaned during the winter.  In 1997 the Henry’s Fork Foundation sponsored a test project that used artificial structures made of PVC pipe to provide winter habitat for juvenile trout in the Last Chance section.  Structures were made of 19.7 cm lengths of 51-mm diameter pipes glued together in arrangements ten pipes wide and three pipes high.  Juvenile trout held in cages used similar structures during winter when no other habitat was provided (Gregory and Griffith 1996).  Twenty of these structures were placed along each bank prior to winter.  Areas with structures were electrofished monthly and compared to bare-bank (no cobble or boulders present) areas and areas that contained cobble and boulder substrate (Gregory 1998b).  Although some juvenile trout did occupy the structures, there was no significant difference in density of fish in the structure areas and density of fish in the bare-bank areas; densities in cobble/boulder substrate areas were significantly higher during the early part of winter.  However, juvenile trout abundance in even the cobble/boulder substrate areas decreased to 0 fish/100 m² by the end of April. 

In 1996, Buffalo Hydro Inc. installed a fish ladder on the Buffalo River dam (Mali 1998).  The goal was to provide Henry’s Fork rainbow trout of spawning age access to the Buffalo River under the hope that their offspring would spend their first winter in the warm spring-fed waters of the Buffalo River and Chick Creek.  The juveniles would then migrate downstream into the Henry’s Fork as age-1 fish, thereby circumventing the limiting factor of poor winter survival of age-0 fish in the Henry’s Fork.  Upstream migration of spawners (fish 406 mm in total length) was monitored annually from 1997 to 2001 during late winter and spring with an underwater video camera at the fish ladder (Van Kirk and Beesley 1999, Gregory 2001b).  When spring runoff begins in the Buffalo River, usually in late April, check boards are removed from the dam, and fish can migrate upstream over the dam without using the ladder.  Because filming periods were dictated by funding and the timing of spring run-off, a standard period from 15 February to 4 April was selected as an index of fish movement.  Overall, counts of migrant spawners were high on the first year of ladder operation, dropped to a low in 1999 and then increased again.  Monitoring continues to assess whether an adfluvial population has been established. 

A rotary screw trap was used during the summers of 1997 and 1998 to capture age- 0 and age-1 trout migrating downstream in the Buffalo River (Van Kirk and Beesley 1999, Gregory 2000d).  Due to the low recapture rate of marked trout during both years, an estimate of total out-migration was not possible.  However, estimates of trap efficiency based on other methods (discharge volume through the trap and capture rates of radishes released upstream of the trap) were less than 9% (Van Kirk and Beesley 1999).  Most of the migrating trout exited the Buffalo River as age-0 fish instead of spending their first winter in the Buffalo River.  However, after high water receded, age-1 and older fish probably easily avoided the trap.  Therefore, emigration of age-1 and older age classes was probably underestimated.  In 1999, the rotary screw trap and a spillway trap were both used, and Gregory (2000d) estimated that about 2,883 (95% CI, 1,547 - 5,817) rainbow trout and 700 (95% CI, 134 - 14,078) brook trout spent their first winter in the Buffalo River and then emigrated to the Henry’s Fork.  All estimates were considered under-estimates, as fish not only avoided the screw trap but also avoided the spillway trap by emigrating through the power plant or holes in the dam.  Buffalo Hydro Inc. is panning to screen the power plant intake and repair the holes in the dam as a condition of FERC relicensing.  Following screening, outmigration of juvenile trout should again be evaluated.

From 1995 to 1999 Montana State University and the IDFG conducted research that demonstrated the importance of late winter flows in the Box Canyon reach of the Henry’s Fork.  Higher flows from January through March in this reach resulted in significantly higher over-winter survival of juvenile trout and subsequent recruitment to the fishery below Island Park Reservoir (Mitro 1999, IDFG 2001).  

In 1997 – 2000 the Henry’s Fork Foundation attempted to provide another relatively large block of bank habitat by using the 2 km of the Harriman Canal (a 2 m wide by 20 - 50 cm deep irrigation ditch) as a side channel during winter (Gregory 2000e).  This involved obtaining a non-consumptive water right to divert water into the canal through the winter.  Additionally, headgate structures were installed 2 km downstream from the head of the canal that allowed winter closure of the lower canal and routed the water back to the river.   During the first year fish use of the canal was relatively high.  However, in subsequent years, reduced macrophyte growth and removal of a beaver dam reduced the amount of habitat, and thus the number of fish using the canal.  Discarded Christmas trees were placed in the canal during the winters of 1998-1999 and 1999 –2000, but they trapped enough silt that they provided little habitat by the end of the winter.  The project is still operated during the winter, but studies and habitat improvement on the canal have been abandoned. 

In 1999 – 2000 Harriman State Park, IDFG, and the Native Trout Committee of the Watershed Council implemented a cutthroat trout restoration project in Harriman State Park.  In the autumn of 1999 and again in autumn 2000, Golden Lake and its tributaries, East, Middle, and West Thurmon creeks, were chemically treated to remove nonnative salmonids, and barriers to upstream migration from lower Thurmon Creek and the mainstem Henry’s Fork were constructed (Jaeger et al. 2000).  Genetically pure Yellowstone cutthroat trout were reintroduced to the lake in 2001. 

From 1987 to 2000 IDFG administered the Teton River Enhancement Program (TREP), which was funded by BOR as mitigation for the failure of Teton Dam in 1976.  The majority of TREP efforts since 1987 have focused on livestock management along the river in Teton Valley, including riparian fencing, pasture rotation, and livestock non-use projects.  A number of willow plantings in riparian areas have also been accomplished.  Additionally, tree revetments were installed in Teton Creek on the Kirk property in 1991, and instream structures were placed in Bear and Twin Forks creeks on the Wilson property in 1993.  A fish ladder at the Trail Creek irrigation diversion was repaired in 1989, baffles were installed in the Moody Creek railroad culvert in 1990, and a fish ladder was constructed at the Rexburg City ditch diversion in 1994.  Trail Creek fishing pond was also purchased in 1994 to provide additional harvest-oriented fishing opportunity in the Teton Valley without the threats to native cutthroat trout posed by stocking of catchable-sized rainbow trout into streams.

The Idaho State University contribution to the research on the Henry’s Fork is well acknowledged.   For example, Contor (1989) found that bank cobble-boulder habitat was an important component of winter habitat for juvenile trout.  Smith (1992) found that survival of juvenile trout through their first winter was size and temperature dependant.   Griffith and Smith (1994) found that macrophytes provided habitat to many fish in early winter but by late winter loss of macrophytes caused them to loose their habitat value for juvenile trout.  And, Meyer (1995) found that size dependant mortality was relative to the size of fish within any given year and that migration was likely the cause of much of the loss of fish from the Last Chance area.

e. Project history (for ongoing projects) 

Although this proposal is not an ongoing project, it will continue and allow contiguous and consistent monitoring and evaluation of flow management effects on aquatic ecology of the Henry’s Fork watershed.

f. Proposal objectives, tasks and methods
Objectives:

This project will assess the effects of recently mandated flow management scenarios of the Columbia River Basin on trout ecology of the Henry’s Fork of the Snake River.  The Henry’s Fork Foundation and the Idaho Department of Fish and Game will accomplish this by collaborating on the following eight objectives:

Objective 1 and 2:  

Estimate annual fall (prior to the fishes first winter) (Objective 1) and spring (following the fishes first winter) (Objective 2) populations and recruitment of juvenile trout within four reaches of the Henry’s Fork during 2003-2005.

Previous research has identified winter as the limiting factor for juvenile trout survival (Gregory 2000) and discharge has been identified as an important factor affecting survival (Mitro 1999).  Mitro (1999) observed that there was a positive linear relationship between late winter discharge and the number of juvenile trout that survived their first winter.  However, Lawrence (2001) observed that when late winter flows were very low (lower than those observed by Mitro [1999]) this relationship did not exist.  Further evaluation of this relationship is necessary, particularly to assess the effect of very low late winter flows and the possible effect of very low early winter flows.  No research has been done on juvenile trout in other reaches of the river.  

Tasks and Methods:  

Standard backpack electrofishing methods will be used to estimate juvenile trout population populations in 4 reaches of the Henry’s Fork that are separated from each other by dam or waterfall barriers.  These estimates would be conducted annually in the spring and fall in four subsections of each reach following methods of Mitro (1999) and Lawrence (2001).  Regression and correlation analyses will be used to test how these population estimates, as well as those of Mitro (1999) and Lawrence (2001), relate to flow and test whether flow limits population size and to assess the flow regime necessary to sustain a given number of fish.  

Specific tasks associated with these objectives entail:

a) Preparing, coordinating, and fieldwork associated with backpack electrofishing.

b) Electrofishing equipment, miscellaneous equipment and other supplies.

c) Travel associated with sampling and fieldwork.

d) Coordinating study, data entry, analyses, and write-up of study.

e) HFF administration costs associated with study. 

Objective 3:  

Estimate annual winter survival and assess dispersal of juvenile trout into Thurmon Creek in the Caldera reach of the Henry’s Fork from November – June 2003-2005,

Winter ecology of juvenile rainbow trout on the Henry’s Fork has been of great interest since the mid 1980's when Dr. J. S. Griffith hypothesized that winter survival of this life stage was the factor limiting production in the Henry’s Fork.  Over the past 15 years, much money and effort have been expended in attempting to improve winter habitat and in searching for winter refugia for juvenile rainbow trout.  Evaluations of these efforts have generally concluded that improvements in small blocks of habitat have been unsuccessful or too costly to be efficient.  One project that has resulted in a significant increase in the winter habitat available to juvenile trout was the Buffalo River fish ladder.  This structure opened up a large block of habitat to Henry’s Fork spawners.  It was hoped that offspring from these spawners would remain in the Buffalo River through their first winter.  Evaluations of this project have not been conclusive but suggest that some juvenile trout remain in the Buffalo River through the winter.

In an effort to find additional winter refugia used by juvenile trout, transmitters were implanted in juvenile rainbow trout in the Last Chance area and those trout were followed through the winter of 2000 - 2001.  Although results from this study, which was funded by HFF members and the One Fly Foundation, suggest that the majority of the fish that leave the Last Chance area die, an aggregation of juvenile trout (visual estimate ~2000 individuals) was discovered in Thurmon Creek downstream from Silver Lake Dam (the dam currently blocks fish passage into Silver Lake).  Although typical winter habitat (cobble and boulder substrate) was not present in this stream and therefore fish abandoned typical winter behavior (concealment during the day and emergence at night), conditions (probably a temperature advantage) were apparently affable enough for juvenile trout habitation.  

Tasks and Methods:

At various times throughout the winter juvenile rainbow trout will be collected, via electrofishing or trapping, from the area of Thurmon Creek downstream from Silver Lake Dam. A sample of trout and whitefish will be implanted with a Passive Integrated Transponder (PIT) tag and released upstream from Silver Lake Dam (up to 1,000 fish will be tagged).  Fish collections will begin in November and take place as needed based on visual observations of fish aggregating downstream from Silver Lake Dam, but will not be done more than twice monthly.  Volunteers will be used to assist in fish collecting and tagging operations.
A weir will be installed between the mouth of Thurmon Creek and Silver Lake Dam with a small opening for fish to pass through.  An automatic PIT tag reader will be installed in the weir opening.  The reader will record PIT tagged fish moving through the weir.  The weir will be operated From February to the end of June to assess the number of tagged fish that move out of Silver Lake and back to the Henry’s Fork during or at the end of winter.  Fish that remain in Silver Lake until March or April will have successfully avoided the winter limiting factor in the Henry’s Fork.  If tagged fish either have not emigrated or are still emigrating from Silver Lake by the end of June the project will be continued as other funds or personnel are available.  Water temperature recorders will be placed in the Henry’s Fork upstream from Thurmon Creek and at the weir in Thurmon Creek to assess whether or not fish successfully avoided “winter” in the Henry’s Fork.  

The number of fish attempting to winter in Thurmon Creek/Silver Lake will be assumed to be equal to the number of fish captured by electrofishing and trapping.  Survival/return of fish will be the number of fish containing PIT tags that return through the weir and are recorded by the PIT tag recorder.  Counts of fish captured (upstream migrants) and fish returning through the weir (downstream migrants) will be posted on the Internet.  “Winter” will be defined as that period of time when water temperatures in the Henry’s Fork are below 10° C.  

Specific Tasks associated with this objective entail:

a) Fieldwork to electrofish, installing weir, operation and maintenance or weir, and mark fish.

b) Weir materials, PIT tags, PIT tag recorder, and other equipment and supplies.

c) Travel associated with sampling and fieldwork.

d) Coordinating study, data entry, analyses, and write-up of study.

e) HFF administration costs associated with study. 

Objective 4:  

Estimate egg to fry survival of rainbow and cutthroat trout in the Henry’s Fork within The Nature Conservancy’s Flat Ranch from May – July 2003, 

Tasks and Methods:

Spawning of cutthroat trout on The Nature Conservancy’s Flat Ranch will be assessed among three 100-m sites (the same ones that Trent Stump designated as sample sites) in the Outlet and one 100-m site in Jones Creek, Stephens Creek (also designated sites), and Twin Creek.  Redd counts will be conducted at two week intervals beginning in late May and continuing through early July (4 counts).  If longer intervals between counts were used, some redds may not be identified, as the characteristic shape of the redd brakes down over time and periphyton colonizes making the redd difficult to identify.  Redds counted at each site will be marked by placing a colored rock near the redd so it is not counted more than once.  Based on the redd counts and stream lengths (measured on a USGS topographic map) the estimated number of cutthroat redds on the Flat Ranch will be calculated.  The above was completed already, the result was that fish were spawning but bimonthly electrofishing surveys showed that very few fry were present.  That means the fry were either exiting the outlet almost immediately out of the redd or they were not surviving in the redd.  I will attach the report from that project.  This proposed project is a follow-up of that one.

Egg-to-fry survival for rainbow trout and cutthroat trout will be monitored in Henry’s Lake Outlet.  During the spawning period for the respective species spawning locations will be examined and specific redds will be marked so they can later be monitored for fry emergence.  Based on spawning times and water temperatures (approximated) emergence time will be estimated (Crisp 1981).  Before emergence is expected to begin, six emergence traps (Fraley et al. 1986) will be installed over the redds (6 traps on rainbow trout redds and 6 traps on cutthroat trout redds).  Traps will be monitored once per week, beginning when the traps are installed, and continuing until no more fry are collected.  Monitoring of brook trout redds is not recommended due to 1) the cost of doing so over the extended time period when emergence is expected to occur (due to low water temperatures), 2) brook trout are a non-target species, 3) the difficulty in identifying a brook trout redd would bias survival estimates, and 4) brook trout fry survival should be similar to, or higher, than that of rainbow and cutthroat fry (due to better tolerances to adverse conditions).  Spawning adult rainbow and cutthroat trout will be observed and the eggs per female will be estimated based on fish size (Downs et al. 1997).  Survival from egg-to-fry will be calculated as the number of fry captured divided by the number of eggs expected in the redd.

Specific Tasks associated with this objective entail:

a) Fieldwork associated with monitoring spawning, installing traps, monitoring redds, and monitoring traps.

b) Trap materials and other equipment.

c) Travel associated with sampling and fieldwork.

d) Coordinating study, data entry, analyses, and write-up of study.

e) HFF administration costs associated with study. 

Objective 5:  

Estimate annual populations of adult trout within four reaches of the Henry’s Fork during spring 2003-2005,

Although fisheries research on the Henry’s Fork has been extensive, especially over the past 15 years, most of the research has been directed at survival, behavior, and habitat needs of juvenile rainbow trout.  Adult trout studies have been limited primarily to Idaho Fish and Game’s electrofishing population estimates in Box Canyon.  This data has been invaluable for tracking population trends in that section of the river.  However, this data has not been further evaluated to assess the possible effects of low flows on specific age classes and the population as a whole.  The database is nearly large enough that, with a few more years of data, we feel this analysis is possible.  Additionally, this research is badly needed in other reaches of the river, where there is currently not enough data to assess limiting factors and specifically the effects of low flows on fish populations.  These other reaches of river are likely not affected by the same factors as the Box Canyon reach due to differences in geology, channel shape, channel substrate, distance from a reservoir and others.  

Tasks and Methods:

Standard boat electrofishing methods will be used to estimate populations of adult trout in 4 reaches of the Henry’s Fork that are separated from each other by dam or waterfall barriers.  These estimates would be conducted annually (in the spring following IDFG’s previous protocols) in four subsections of each reach.  Regression and correlation analyses will be used to test how these population estimates, as well as those from previous estimates conducted by IDFG relate to flow and test whether flow limits population size and to assess the flow regime necessary to sustain a given number of fish.  

Specific tasks associated with these objectives entail:

a) Preparing, coordinating, and fieldwork associated with boat electrofishing.

b) Electrofishing equipment, miscellaneous equipment and other supplies.

c) Travel associated with sampling and fieldwork.

d) Coordinating study, data entry, analyses, and write-up of study.

e) HFF administration costs associated with study. 

Objective 6:  

Estimate upstream migration and use of the Buffalo River by spawning trout from the Henry’s Fork during spring 2003-2005,

The Buffalo River is a low gradient spring creek that enters the Henry’s Fork of the Snake River on the east side approximately 400 m downstream from Island Park Dam.  Base Flow in the Buffalo River ranges from 1.4 m3/s near the springs to 5.7 m3/s at the mouth (Whitehead 1978).  The Buffalo River is managed under general regulations and anglers harvest hatchery and wild rainbow trout and wild brook trout (Van Kirk and Giese 1999).  A natural basalt dam exists near the mouth of the Buffalo River and in the 1930's it was further raised to facilitate power production at the Buffalo River power plant (Van Kirk and Beesley 1999).  The man-made portion of this dam blocks upstream passage of fish during most times of the year, except in the spring when check boards are removed.  

Previous work over the past 15 years has indicated that the problem limiting rainbow trout population growth in the Henry’s Fork is survival of juvenile fish through their first winter and is specifically due to a lack of habitat (Gregory ).  During the winter of 1994-1995 studies on Chick Creek, a spring Creek tributary to the Buffalo River, showed that during winter, populations of juvenile trout remained fairly stable (Griffith et al. 1996).  Therefore, in an attempt to increase the number of juvenile trout that live through their first winter in the Henry’s Fork system, the owners of the Buffalo Hydro Plant installed a fish ladder (during 1996) that enabled upstream migration of adult trout throughout the spring (Mali 1998).   Adult spawners would migrate upstream through the ladder and spawn in the spring influenced waters of the Buffalo River and its tributaries.   Newly hatched fish would remain in the Buffalo River through their first winter and enter the Henry’s Fork as age-1's.  Fish would thereby avoid spending their first winter in the Henry’s Fork, which is limited by winter survival of juvenile trout (Gregory 2000a).  

Prior to installation of the ladder, there were concerns migrating fish using the ladder would be vulnerable to harvest because of the general season (six fish limit) in effect on the Buffalo River.  Therefore, partners agreed that adult fish migration would be monitored so the ladder could be closed after a given number of spawners (Fish >16 inches) had passed (Van Kirk and Mali 1997).  Fish ladder monitoring continued to the present time (2001) and in the first 3 years of the project fisherman harvest (Van Kirk and Giese 1999), and downstream movement of juvenile trout (Van Kirk and Beesley 1999; Gregory 2000b) and spawning locations and movements of adult spawners (Gregory 2000c) were assessed.  These studies combined to alleviate concerns about Henry’s Fork fish in the Buffalo River and in 2001 it was agreed that the ladder could remain open through the entire year.

Recent funding for monitoring migration into the Buffalo River has ended.  Further, reduced flows from Island Park dam during winter may cause an increase in migrating fish into the Buffalo River.  Continued monitoring of migration through the Buffalo River fish ladder is essential to assess the effect of reduced winter flows from Island Park Dam on spawning migration and eventually juvenile survival and recruitment into the Henry’s Fork.

Tasks and Methods:

Counting of fish passing the ladder will continue to be conducted by using an underwater, infrared camera that was placed in the fish ladder above a crowder.  The crowder aligned fish above a calibrated measuring device and enabled the viewer to count the fish and estimate their size.

During the first year of operation (1997), video was recorded continuously throughout the migration period (Van Kirk and Mali 1997).  In subsequent years, days were divided into four 6 h time periods (0000 - 0600, 0600 - 1200, 1200 - 1800, and 1800 - 0000) and filming occurred only during one time period each day.  Data from the 1996 migration were used to calculate the proportion of fish expected to pass through the fish ladder during each time period (Mali 1998).  Therefore, this sampling scheme allowed filming for only one time period per day but to extrapolate the results to obtain an estimate of the number of fish that would be expected to pass the ladder during that day.  A stratified random sampling design was used to assign sampling periods to days such that those periods when most of the migration took place were viewed most often and periods when few fish were expected were viewed less often.  As no fish were observed to pass the ladder during the 0600 - 1200 time period during 1997, no filming was conducted in that time.

Filming will begin when the fish ladder is first opened or by at least 15 February.  Filming will end when the boards were removed from the spillway in the spring (to facilitate spring run-off), which makes it possible for fish to pass the dam without using the ladder.  A technician will view tapes.  

Specific tasks associated with this objective entail:

a) Preparing, coordinating, and fieldwork associated with camera installation and maintenance.

b) Camera supplies and other miscellaneous equipment and supplies.

c) Travel associated with sampling and fieldwork.

d) Coordinating study, data entry, analyses, and write-up of study.

e) HFF administration costs associated with study. 

Objective 7:  

Continue the Henry’s Fork Foundation’s long-term monitoring and evaluation of macroinvertebrates, macrophytes, water quality, flows, and physical environment of the Henry’s Fork watershed on a year-round basis from 2003-2005,

The Henry's Fork Foundation launched a long-term synoptic monitoring program in 2000 for the Henry's Fork and its major tributaries. This program was the logical next step for HFF after completing five years of trout habitat assessment over the 1.7 million-acre watershed.  That project described 800 miles of rivers and streams using standard reconnaissance techniques.   Field crews hiked the length of these streams, and assessed representative sections using accepted water quality protocols. Descriptive stream data were published in HFF documents, together with analysis and interpretation by our research staff, and the data are organized and available in our Geographic Information System. 

There presently exists a need to continue to conduct consistent, watershed-wide monitoring and evaluation and to build upon the started baseline database that will serve as a foundation for future research and trend analysis.  HFF has established the credibility and the expectation that we are that organization.   Continued long-term synoptic monitoring and evaluation will describe the structure and functioning of the aquatic system, and conduct specific research on process linkages. This will permit the relationships that exist among ecological components of the aquatic system to be better understood, increasing the chance that potentially damaging actions can be avoided. Such an understanding is essential if we are to be proactive in serious water management discussions at the local level, and better able to represent local needs in regional forums. There are 40 irrigation canals, three irrigation storage reservoirs and complex groundwater-surface water interactions that make water management in the Henry's Fork basin a challenge for irrigation interests.  Add to the equation the need to protect aquatic life, generate hydroelectricity, augment flows for salmon, and provide quality recreational experiences, and the challenges become enormous, especially without historic monitoring data upon which to evaluate the consequences of proposed actions.

Tasks and Methods:

The Henry’s Fork was separated into three major areas for the logistical purposes.  These are: the upper River (from the Source at Big springs to the Ashton Reservoir), the lower river (below Ashton Dam to the confluence with the Snake River), and the Teton River system. A two-person crew is responsible for surveys conducted on each stretch of the system.

The long-term, synoptic monitoring program was initiated during the 2000 field season.   Ten reference sites were established and monitored throughout the summer. Two new reference sites were established during the 2001 season and sampling protocols established to integrate them with the current sites.  The survey crew is equipped with stream survey equipment, a Hydrolab Datasonde for water quality data collection, and a digital camera.  Channel cross-sections at each site will be resurveyed periodically when sediment deposition significantly affects the stream. 

 The above was scrapped because it was basically not doable for this size of a river.  Fish habitat parameters, geomorphological and water quality variables will be sampled with a frequency based on the expected variability of each.  Quantitative collections of macroinvertebrates will be made at each site and changes in distribution, abundance and density noted.  Other variables of interest include aquatic macrophyte and periphyton characteristics, growth and production.  Estimates will be made of species composition, density, and relative abundance.   Regression and correlation analyses will be used to test how these estimates relate to flow regime.   

Specific tasks associated with this objective entail:

a) Preparing, coordinating, and conducting fieldwork.  

b) Laboratory analyses of water samples.

c) Survey equipment and other miscellaneous equipment and supplies.

d) Travel associated with sampling and fieldwork.

e) Coordinating study, data entry, analyses, and write-up of study.

f) HFF administration costs associated with study. 

Objective 8:  

Estimate trout habitat availability across various flow regimes in the Caldera reach of the Henry’s Fork and correlate estimates of age-specific abundance to observed flow management scenarios across four reaches of the Henry’s Fork on a year-round basis from 2003-2005.

Water management problem solving has matured from setting fixed minimum flows with no specific aquatic benefit to incremental methods that quantify habitat as a function of stream discharge.  We propose to initiate the development of habitat versus discharge functions life stage-specific relations (or Instream Flow Incremental Methodology) for trout in the Caldera Reach of the Henry’s Fork.  We anticipate a phased three-year approach to complete the analysis to ultimately assess flow regime effects on age-specific trout populations in the Henry’s Fork.

Tasks and Methods:

Initial stages of this study entail the development of habitat availability across various flows in the Caldera Reach.  Detailed stream cross section transects will be measured throughout the first year to estimate the habitat availability for each life stage across various flows.  Variables measured at each transect include temperature, pH, dissolved oxygen, other biological parameters, velocity, depth, and cover.  Initial year work entails also the correlation of estimates of age-specific abundance to observed flow across four reaches of the Henry’s Fork on a year-round basis from 2003-2005

Following detailed habitat availability analyses during the initial year, subsequent years work will entail age-specific habitat use of within the Caldera Reach.   This will be accomplished using various methods including snorkel surveys, electrofishing surveys, and radio telemetry techniques.  The final year will entail estimating the relationship between flow and total age-specific habitat availability.

Specific tasks associated with this objective entail:

a) Preparing, coordinating, and conducting fieldwork.  

b) Survey equipment and other miscellaneous equipment and supplies.

c) Travel associated with sampling and fieldwork.

d) Coordinating study, data entry, analyses, and write-up of study.

e) HFF administration costs associated with study. 

g. Facilities and equipment
All work will be conducted from the Henry’s Fork Foundation headquarters in Ashton, Idaho, and the Idaho Department of Fish and Game headquarters in Idaho Falls, Idaho.  The Henry’s Fork Foundation will provide space for staff, technicians, and subcontractors.   Its headquarters also includes lab space adequate for most processing of collected samples.  Additionally, its headquarters has adequate storage area for all existing and rented equipment. The IDFG and HFF will share technicians hired for the project.

HFF equipment used for this project included:  drift boat and trailer, necessary water quality meters, necessary water velocity meters, 

In addition subcontractor equipment includes:  drift boat and trailer, necessary survey equipment (laser level, staff, tape measures, etc.), GPS units,  

In-kind equipment is being generously provided by the Idaho Department of Fish and Game, the U.S. Forest Service, and The Nature Conservancy.  

Caribou-Targhee National Forest is anticipated to provide housing for technicians, a couple of days of field work help, and invaluable technical assistance.

The Nature Conservancy is providing all necessary access to the Flat Ranch, field work help, and invaluable technical assistance. 

h. References
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Mr. Fred Sica, Executive Director, Henry’s Fork Foundation.  

Mr. Sica’s responsibilities on this project include all contract and project administration for this project.  He has over twenty years of experience in the non-profit field and a strong background in fiscal management.

Mr. Edwin House, Ph.D., Chairman of the Research Committee, Board of Directors, Henry’s Fork Foundation.

Dr. House will lead all internal scientific review of this project for the Henry’s Fork Foundation.  Dr. House’s role on the Board of Director’s is voluntary.  Dr. House and the HFF Research Committee will provide review of sound scientific principles and rigor throughout this project. Dr. House is the Chief Research Officer at Idaho State University, Pocatello, ID.

Mr. Charles Sperry, Director of Operations, Henry’s Fork Foundation.

Mr. Sperry will act as Project Manager for the Henry’s Fork Foundation on this project.  Mr. Sperry is scheduled to work on this project for 200 hours.  His resume is included.  Mr. Sperry’s responsibilities on this project include overall project coordination, hiring and coordination of field technicians, coordination among agencies, and maintaining contract management.  In addition to overseeing all program work of the Henry’s Fork Foundation, Mr. Sperry is a co-facilitator of the Henry’s Fork Watershed Council. His background is in community-based conservation and collaborative processes.  Mr. Sperry has been with the Henry’s Fork Foundation for over four years serving in various capacities.

Mr. Jim Gregory, Principal Fisheries Ecologist, Gregory Aquatics.

Mr. Gregory will act as co-Principal Investigator on this project.  He will be subcontracted to the Henry’s Fork Foundation and is scheduled for 704 hours.  His resume is attached.  Mr. Gregory’s responsibilities on this project include project management for all fisheries biology, hiring and coordination of field technicians, acquisition of all field equipment, and preliminary analyses of data. He has conducted fisheries-related research in the Henry’s Fork Watershed for over six years and served as a contract biologist for the Henry’s Fork Foundation on numerous projects. Mr. Gregory is currently the lead investigator for the HFF Long-term Synoptic Monitoring Project and he coordinates the field technicians and writes all project-related reports. 

Mr. Michael A. Bias, Ph.D., Principal Ecologist, Ecosystem Restoration Sciences, Inc.

Dr. Bias will act as co-Principal Investigator on this project.  He will be subcontracted to the Henry’s Fork Foundation and is scheduled for 488 hours.  His resume is attached.  Dr. Bias’ responsibilities on this project include: all project coordinating, project management for all ecology aspects, hiring and coordination of field technicians, acquisition of all field equipment, and preliminary and final analyses of data.  Dr. Bias will be responsible also for tracking budgets and all reporting requirements associated with this project.  Dr. Bias has extensive project coordination experience.  He is currently co-Principal Investigator on a $580,000 CalFed project to monitor and evaluate restoration success of three tidal restoration projects in San Pablo Bay, California.  He is Principal Investigator to monitor restoration success of a CalTrans project, also in San Pablo Bay.  He authored a Ducks Unlimited publication of the Ecology and Conservation of the Chinook Salmon in the Central Valley, has served on the Spring-Run Workgroup to prevent listing of the spring-run Chinook in California, and he has worked in fish hatcheries.  Dr. Bias also is the Aquatic Entomology Instructor and fly fishing guide for Hyde Outfitters on the Henry’s and South Forks of the Snake River, Idaho.


Charlie M. Sperry​​​​​​​​​​​ (208) 652-3567 charlie@henrysfork.com

Experience
2000 – Present
Henry’s Fork Foundation
Ashton, ID

Director of Operations

· Responsible for all programs of river conservation group: Research, Restoration and Stewardship.

· Supervises contractors, employees and volunteers.

· Works effectively with 21-member board of directors.

· Co-facilitator of the nationally acclaimed Henry’s Fork Watershed Council.

· Effective in consensus building and conflict resolution. 

· Author of numerous articles, press releases, reports and speeches.

· Successful grant writer and fundraiser.  


1997 - 2000
Henry’s Fork Foundation
Ashton, ID

Stewardship Director

· Successfully completed land protection and river recreation projects.

· Established Access Task Force and improved 5 river access sites.

· Collaborated with agencies, irrigators, outfitters, and anglers.

· Designed river access map and angling etiquette guide.

· Developed riverside greenway and interpretive program

· Facilitated numerous citizen groups, including Watershed Council.


1997
Bolle Center for People and Forests   Missoula, MT

Research Assistant 

· Assisted with program development for the Center.

· Organized 

· Expanded sales to include mass market accounts.


1996- 1997
Corporation for the Northern Rockies Livingston, MT

Project Manager

· Project manager for Welcome to the West project.

· Developed educational tabloid on growth management, land protection tools.

· Promoted tabloid to guest ranches and fly shop in tri-state region

Education
1996  M.S. Resource Conservation
University of Montana

· Thesis: Community Development Groups: A Solution to Conflict in Western Montana

· Published: Sustaining Diverse Cultural Perspectives in Montana in Globally and Locally, Seeking a Middle Path to Sustainable Development.

1987  B.S. Psychology
                                          Texas A&M University


· Focus: Sports Psychology.
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Gregory Aquatics
5306 Zollinger Rd.

Mackay, ID 83251

Phone: (208) 588-2447   Fax: (208) 588-2457    E-Mail: Fishchief@yahoo.com
Jim Gregory
Principal

Education
Idaho State University, Pocatello, Idaho, M.S. in Biology, emphasis-fisheries. 1993 - 1995. 

University of Idaho, Moscow, B.S. in Wildlife Resource Major 1990 ‑ 1993

Idaho State University, Pocatello, Biology Major 1989 ‑ 1990

Professional Work Experience
Private contractor (fisheries consultant): Gregory Aquatics, April 94 - Present.  Pursue private contracts to complete fisheries related work includes writing proposals for work to be done, completing the work, analyzing the data, and writing associated progress and completion reports. Have designed and completed fisheries habitat improvement projects, biological and habitat monitoring projects, fish related field and lab experiments, long-term monitoring projects, and edited a subbasin summary document.  See below for specific projects.

Fisheries Field Biologist: Shoshone-Bannock Tribes.  May 95 - April 96.  Responsible for collecting and analyzing field data including fish population data and fish habitat quality and quantity data.  Also responsible for designing habitat improvement and bank stabilization projects and supervising Indian work crews (up to 20 individuals) who assist in project completion.  

Graduate Research Assistant: Idaho State University, Pocatello, Idaho 83204. May 93 - May 95;

Designed, conducted, analyzed, and reported two winters of research on behavior of juvenile rainbow trout.  Designed, obtained necessary permits, and carried out fisheries habitat improvement work on a tributary to the Big Lost River in central Idaho.

Professional Publications
1996 through 2001 - Total of 8 publications in: Canadian Journal of Zoology, Journal of Fish Biology, Ecology of Freshwater Fish, Freshwater Biology, Intermountain Journal of Science, North American Journal of Aquaculture.  

Project descriptions
Designed and implement studies to assess the timing, duration, and extent of trout spawning in sample locations in the upper Henry’s Fork drainage.  Assess the effect Island Park Dam spillway modifications on water temperature and therefore spawning conditions for rainbow trout.  Monitor adult trout migration and spawning in the Buffalo River using radio transmitters.  Assess the importance of a irrigation canal for winter habitat for juvenile trout and assess the feasibility of habitat improvements in that canal to improve winter survival of those trout.  Monitor and estimate downstream movement of juvenile rainbow and brook trout in the Buffalo River using a screw and spillway trap.  Assess juvenile trout winter movement in the Henry’s Fork related to flow reductions using biotelemetry.  Conduct a cage study as a partial control for telemetry study.  Assess fish habitat conditions and fish species compositions in the Henry’s Fork drainage including recommending habitat improvement possibilities, identifying fish barriers, identifying remaining cutthroat trout populations, and recommending areas for possible reintroduction of native cutthroat trout.  

Michael A. Bias
Ecosystem Restoration Sciences, Inc.

4409 Silvies Way

Elk Grove, CA 95758

Summary:

Currently serving as Principal Ecologist and President of Ecosystem Restoration Sciences, Inc.  Dr. Bias has extensive experience with State and Federal Threatened and Endangered species, waterfowl, and wetlands restoration.  Professional expertise in wildlife habitat and population ecology.  Published papers in The Journal of Wildlife Management, Journal of Raptor Research, and Transactions of the Western Section of the Wildlife Society.  Has authored over 25 presentations at annual scientific meetings.  Aquatic entomology instructor and fly fishing guide for Hyde Outfitters on the Henry’s and South Forks of the Snake River, Idaho.

Education:
Ph.D.  Wildland Resource Science, University of California, Berkeley, 1994.

M.S.   Wildlife Management, Humboldt State University, Arcata, CA, 1989. 

B.S.   Wildlife Science, Unity College, Unity, ME, 1984.

Selected Publications:

Bias, M.A. and M.L. Morrison.  1999.  Movements and home range of salt marsh harvest mice.  The Southwestern Naturalist 44(3): 348-353.

_____.  1997.  Ecology and conservation of the chinook salmon in the Central Valley.  Valley Habitats:  A Technical Guidance Series for Private Land Managers in California's Central Valley.  Ducks Unlimited, Sacramento, CA.  12pp.

_____ and R.J. Gutierrez.  1992.  Habitat associations of California spotted owls in the central Sierra Nevada.  Journal of Wildlife Management 56:584-595.

Thrailkill, J. and M.A. Bias.  1989.  Diets of breeding and nonbreeding California spotted owls.  Journal of Raptor Research 23(2):39-41.

Employment:

06/01-present:
Principal Ecologist, Ecosystem Restoration Sciences, Inc.

09/98-present: 
Adjunct Professor, California State University, Sacramento

06/99-06/01:
Senior Restoration Ecologist, ECORP Consulting, Inc.

03/94-06/99:
Regional Biologist, Ducks Unlimited, Inc.

04/89-03/94:
Project Leader, University of California, Berkeley, CA.

08/90-09/90:
Consulting Biologist, West. Div. Naval Facilities Eng. Command, San Bruno, CA.

08/91-12/92:
Graduate Student Instructor, University of California, Berkeley, CA.

08/90-09/90:
Consulting Biologist, BioSystems Analysis, Tiburon, CA.

10/88-04/89:
Wildlife Biologist, U.S. Forest Service, Redwood Science Laboratory, Arcata, CA.

09/88-09/88:
Wildlife Technician, University of California, Berkeley, Berkeley, CA.

06/87-10/88:
Project Leader, U.S. Forest Service, Pacific SW For. and Range Exp. Sta., Fresno, CA.

06/86-12/87:
Project Leader, California Department of Fish and Game, Sacramento, CA.

04/86,04/87:
Instructor, Natural Resources Institute, Humboldt State University, Arcata, CA.  

10/84-11/84:
Wildlife Technician, Maine Department of Inland Fisheries and Wildlife, Bangor, ME.

02/81-09/84:
Guide, Army Corps of Engineers, Ft. Peck, MT.



Research Assistant, Unity College, Unity, ME.



Teaching Assistant, Unity College, Unity, ME.



Hatchery Assistant, Casco Fish Hatchery, Casco, ME.



Wildlife Technician, Maine Department of Inland Fisheries and Wildlife, Augusta, ME.

Professional Memberships:

The Wildlife Society


Society for Ecological Restoration

Raptor Research Foundation

Society of Wetland Scientists

Society of Conservation Biologists
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