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a. Abstract 
Libby Dam, completed in 1972, interrupted the second largest tributary to the Columbia River by creating the 90-mile Libby Reservoir.  The primary benefits of the dam are power production (91.5%), flood control (8.3%) and other (0.2%).  Reservoir surface elevation ranges from 2,287 feet msl to 2,459 feet msl (full pool) .  Among water year's 1974 through 1999, drawdowns averaged 112.58 feet (68.10 to 153.68).  Inundation of 109 miles of the mainstem Kootenai River and 40 miles of critical, low gradient tributary habitat occurred when Libby Reservoir filled.  Annual drawdowns largely prevent revegetation of the reservoir varial zone, resulting in a littoral zone of nondescript cobble/mud/sand bottom with limited available structure and limited biological production.  River operations for power production cause rapid flow fluctuations (as much as 400% change in daily discharge) which are inconsistent with the normative river concept.  The primary objectives of this project are to 1) Correct deleterious effects caused by hydropower operations and mitigate for fisheries losses attributed to the construction and operation of Libby Dam using watershed-based, habitat enhancement, fish passage improvements, and offsite fish recovery actions, 2) Integrate computer models into a watershed framework using MFWP’s quantitative reservoir model (LRMOD), Integrated Rule Curves (IRC), Instream Flow Incremental Methodology (IFIM) and Libby Dam fish entrainment model (ENTRAIN), to improve biological production by modifying dam operation, and 3) Recover native fish species including the endangered Kootenai River white sturgeon, threatened bull trout, westslope cutthroat trout, interior redband rainbow trout, and petitioned burbot.  A loss statement, site-specific mitigation actions and monitoring strategies were documented in the Libby Mitigation and Implementation Plan.

b. Technical and/or scientific background
Completion of Libby Dam in 1972 created the 109-mile Libby Reservoir. Filling Libby Reservoir inundated and eliminated 109 miles of the mainstem Kootenai River and 40 miles of critical, low-gradient tributary habitat. This conversion of a large segment of the Kootenai River from a lotic to lentic environment changed the aquatic community (Paragamian 1994). Replacement of the inundated habitat and the community of life it supported are not possible. However, mitigation efforts are underway to protect, reopen, or reconstruct the remaining tributary habitat to offset the loss. Fortunately, in the highlands of the Kootenai Basin, tributary habitat quality is high. The headwaters are relatively undeveloped and retain a high percentage of their original wild attributes and native species complexes. Protection of these remaining pristine areas and reconnection of fragmented habitats are high priorities. 

Between 1974 and 1996, reservoir drawdowns averaged 112 feet, but were as extreme as 152 feet. Drawdown effects all biological trophic levels and influences the probability of subsequent refill during spring runoff. Refill failures are especially harmful to biological production during warm months. Annual drawdowns impede revegetation of the reservoir varial zone and result in a littoral zone of nondescript cobble/mud/sand bottom with limited habitat structure. 

Similar impacts have been observed in the tailwater below Libby Dam. A barren varial zone has been created by daily changes in water-flow and stage. Power operations cause rapid fluctuations in dam discharges (as great as 400 percent change in daily discharge), which are inconsistent with the normative river concept. Flow fluctuations widen the riverine varial zone, which becomes biologically unproductive. Daily and weekly differences in discharge from Libby Dam have an enormous impact on the stability of the riverbanks. Water logged banks are heavy and unstable; when the flow drops in magnitude, banks calve off, causing serious erosional impacts and destabilizing the riparian zone. These impacts are common during winter but go unnoticed until spring. In addition, widely fluctuating flows can give false migration cues to burbot and white sturgeon spawners (Paragamian 2000 and Paragamian and Kruse, in press).

Also, barriers have been deposited in critical spawning tributaries to the Kootenai River through the annual deposition of bedload materials (sand, gravel, and boulders) at their confluence with the river. During critical times of the year, when redband and cutthroat trout are out-migrating from nursery streams, the streams may flow subterranean because of the deltas (Paragamian V., IDFG, pers. com. 2000). As a result, many potential recruits are stranded. Prior to impoundment, the Kootenai River contained sufficient hydraulic energy to annually remove these deltas, but since the dam was installed, peak flows have been limited to maximum turbine capacity (roughly 27 kcfs). Hydraulic energy is now insufficient to remove deltaic deposits. During periods of low streamflow, the enlarged deltas and excessive deposition of bedload substrate in the low gradient reaches of tributaries impedes or blocks fall-spawning migrations. Changing and regulating the Kootenai River annual hydrograph for power and flood control and altering the annual temperature regime have caused impacts typical of dam tailwaters. 

Bull Trout Habitat

Forestry practices are the dominant land use in all bull trout core areas and represent the highest risk to bull trout in the middle Kootenai (Libby Dam to Kootenai Falls). This risk to the bull trout population in the middle Kootenai is elevated due to the low number of spawning streams (Quartz, Pipe, O’Brien and Libby Creek drainages) available; a direct result of habitat fragmentation caused by Libby Dam. The Fisher River drainage is also being considered for designation as a core area. The middle Kootenai is a nodal habitat containing critical over-wintering areas, migratory corridors, and habitat required for reproduction and early rearing. 

Dam operations are considered a very high risk to the continued existence of the Kootenai drainage population of bull trout (Montana Bull Trout Scientific Group 1996).

Dam operations represent a direct threat to bull trout in the middle Kootenai because of the biological affects associated with unnatural flow fluctuations and gas supersaturation problems arising from spilling water. The dam is a fish barrier, restricting this migratory population to 29 miles of river. Habitat fragmentation caused by Libby Dam increases the likelihood that localized effects become a higher risk to the confined population. 

In the upper Kootenai (above Libby Dam), the threats to bull trout habitat include illegal fish introduction, introduced fish species, rural residential development, and forestry. Additional risks come from mining, agriculture, water diversions, and illegal harvest (Montana Bull Trout Scientific Group 1996c). Critical spawning streams include the Grave Creek drainage in the U.S. and the Wigwam drainage in British Columbia. Transboundary research is ongoing in Canadian tributaries known to be used by spawning bull trout: Elk River, St. Mary River, Skookumchuck Creek, White River, Palliser River, and the Kootenay River upstream (Baxter and Oliver 1997). Nodal habitats for this population are provided by Libby Reservoir, Tobacco River, and the Kootenay River in Canada.

Bull trout are found below Kootenai Falls in O’Brien Creek and in Bull Lake, the latter a disjunct population. Montana Fish, Wildlife & Parks personnel, in cooperation with personnel from Idaho Department of Fish and Game, are monitoring movement patterns of fish tagged after spawning in O’Brien Creek. These fish inhabit areas in the lower Kootenai River and Kootenay Lake during most of the year.

White Sturgeon Habitat

Alteration of the annual hydrograph in the Kootenai River caused by the operation of Libby Dam is considered a primary reason for declines in the Kootenai River white sturgeon population. Very few young sturgeon have recruited to the population since Libby Dam began impounding the river.  Research suggests that the spring freshet is required by white sturgeon for reproduction and early life survival. Historically, white sturgeon spawning corresponded with the May to July runoff period when suitable temperature, water velocity, and photoperiod conditions would normally exist. Prior to the initiation of experimental flow augmentation to restore normative conditions in 1992, Libby Dam had effectively eliminated the naturally high spring runoff event. In addition, cessation of periodic channel maintenance or “flushing” flows has allowed fine sediments to build up in Kootenai River bottom substrates. This sediment fills the spaces between riverbed cobbles, reducing fish egg survival, larval and juvenile fish security cover, and insect production. Biological production was diminished as a result. 

Since 1992, experimental flow augmentation during the spawning period appears to have improved conditions for spawning, as evidenced by the collection of more sturgeon eggs (Paragamian et al., in press). Although spawning has been documented during each year of the flow augmentation tests, few wild juvenile white sturgeon have been captured. Recruitment of juveniles to the Kootenai River white sturgeon population has been insufficient to recover the population and remains a serious concern.  

Kootenai River white sturgeon spawn within an 18-km river reach downstream of Bonners Ferry, Idaho (river kilometers (rkm) 228-246). Acoustic Doppler profiles of the Kootenai River bottom have revealed large sand dunes located in the spawning reaches (IDFG/USGS unpublished data). The shifting sand substrate may contribute to egg suffocation and/or prolonged contact with contaminated sediments, contributing to the declining recruitment of young white sturgeon. Sand substrate is thought to be poor habitat for survival of eggs and larva when compared to spawning habitat in unimbedded cobble in the Columbia River (Parsley and Beckman 1994; Paragamian et al., in press). More suitable substrates of cobble and gravel occur upstream of Bonners Ferry (Apperson 1991, Paragamian et al., in press). 

Researchers have postulated that it may be possible to entice sturgeon to spawn further upstream over unimbedded cobble substrates.  It is possible that the decline of white sturgeon recruitment may be related to changes in the operation of Kootenay Lake in British Columbia. Concomitant to Libby Dam construction, the springtime maximum surface elevation of Kootenay Lake was lowered 2 m.  Higher lake elevations create a backwater effect in the spawning reach. Evidence suggests that as the lake elevation rose during any given spawning season, sturgeon spawned progressively further upstream (Paragamian et al., in progress). Fifty-nine percent of the variation in spawning location was attributable to Kootenay Lake elevation. A linear regression model indicated higher lake elevations might promote spawning further upstream over cobble substrate.  

As a consequence of altered flow patterns, average water temperatures in the Kootenai River are typically warmer (by 3 degrees Celsius) during the winter and colder (by 1 - 2 degrees Celsius) during the summer than prior to impoundment at Libby Dam (Partridge 1983). However, during large water releases and spills at Libby Dam in the spring, water temperatures in the Kootenai River may be colder than under normal, non-spill, spring flow conditions.

Much of the Kootenai River has been channelized and stabilized from Bonners Ferry downstream to Kootenay Lake, resulting in reduced aquatic habitat diversity, altered flow conditions at potential spawning and nursery areas, and altered substrates in incubation and rearing habitats necessary for survival (Partridge 1983, Apperson and Anders 1991). Side-channel slough habitats in the Kootenai River flood plain were eliminated by diking and bank stabilization in the Creston Valley Wildlife Management Area in British Columbia and Kootenai National Wildlife Refuge in Idaho. 

The overall biological productivity of the Kootenai River downstream of Libby Dam has also been altered. Libby Dam blocks the open exchange of water, organisms, nutrients, and coarser organic matter between the upper and lower Kootenai River. Snyder and Minshall (1996) stated that a significant decrease in concentration of all nutrients examined was apparent in the downstream reaches of the Kootenai River after Libby Dam became operational in 1972. Libby Dam and the impounded Lake Koocanusa reduced downstream transport of phosphorus and nitrogen by up to 63 and 25 percent respectively (Woods 1982), with sediment-trapping efficiencies exceeding 95 percent (Snyder and Minshall 1996). The Kootenai River, like other large river-floodplain ecosystems, was historically characterized by seasonal flooding that promoted the exchange of nutrients and organisms among a mosaic of habitats (Junk et al. 1989; Bayley 1995). As a result of channel alterations, the Kootenai River has a lowered nutrient and carbon-retention capacity. Wetland drainage, diking and subsequent flood control has eliminated the “flood pulse” of the river and retention and inflow of nutrients. Removal of riparian and floodplain forests has eliminated sources of wood to the channel and potential retention structures. 

In relation to reduced productivity, potential threats to Kootenai River white sturgeon include decreased prey availability for some life stages, and a possible reduction in the carrying capacity in the Kootenai River and Kootenay Lake to sustain populations of white sturgeon and other native fishes. A limited food supply for young of the year could contribute to increased mortality rates, either through starvation or through increased predation mortality, because young of the year would spend more time feeding, thereby exposing themselves to higher predation risk. The reduction in native kokanee in the South Arm of Kootenay Lake may have also reduced nutrient contributions (deteriorating carcasses from spawners) from tributaries in Northern Idaho and British Columbia flowing into the Kootenai River. Kokanee were also considered an important food source for adult sturgeon to build reserves for the winter and help in final gonad maturation. Growth rates of sturgeon have declined and relative weights in the Kootenai River/Lake population are the lowest in reported sturgeon populations in the Northwest.  

The Adaptive Environmental Assessment modeling performed for the Kootenai River system in 1997 identified predation on eggs and larvae as a potential threat to successful white sturgeon recruitment. For broadcast spawners like white sturgeon, the mortality rate on eggs and larvae will increase with: 1) an increase in the number of predators; 2) an increase in the vulnerability of eggs or larvae to predation associated with changes in habitat or foraging behavior; and 3) a decrease in the volume or area of water that the eggs/larvae are dispersing into or over (as volume or area decreases, prey concentration to predators in increases). In post-impoundment years, Kootenai River springtime flows have been reduced substantially and vulnerability has increased due to an increase in water clarity and reduced food supply, as well as loss of unimbedded habitat in the spawning reach. 

Georgi (1993) noted that the chronic effects on wild sturgeon spawning in “chemically polluted” water and rearing over contaminated sediments, in combination with bioaccumulation of contaminants in the food chain, is possibly reducing the successful reproduction and early-age recruitment to the Kootenai River white sturgeon population. Results from a contaminant study performed in 1998 and 1999 showed that water concentrations of total iron, zinc, and manganese, and the PCB Arochlor 1260 exceeded suggested environmental background levels (Kruse 2000). Zinc and PCB levels exceeded EPA freshwater quality criteria. Several metals, organochlorine pesticides, and the PCB Arochlor 1260 were found above laboratory detection limits in ova from adult female white sturgeon in the Kootenai River. Plasma steroid levels in adult female sturgeon showed a significant positive correlation with ovarian tissue concentrations of the PCB Arochlor 1260, zinc, DDT, and all organochlorine compounds combined, suggesting potential disruption of reproductive processes.  In an experiment designed to assess the effects of aquatic contaminants on sturgeon embryos, results suggest that contact with river-bottom sediment increases the exposure of incubating embryos to metal and organochlorine compounds (Kruse 2000). Increased exposure to copper and Arochlor 1260 significantly decreased survival and incubation time of white sturgeon embryos and could be a potentially significant additional stressor to the white sturgeon population.

Burbot Habitat

The timing of the collapse of the burbot fisheries in Idaho and British Columbia coincide with the operation of Libby Dam and associated changes in discharge volumes and water temperature. McPhail (1995) stated “although burbot populations often increase after impoundment, the downstream effects of impoundment can be detrimental.” Burbot are plentiful in Lake Koocanusa, Montana (Skaar, D. MFWP, pers. com. 2000) and make up a portion of the fish entrained through Libby Dam (Skaar et al. 1996). The population downstream of Libby Dam has declined however. 

Winter hydropower operations produce higher flows and wider flow fluctuations than occurred naturally prior to Libby Dam. Burbot are winter spawners, known to spawn at temperatures at or near 0 o C (Becker 1983).  The Kootenai River is now 4oC warmer during winter than prior to impoundment. Unnaturally high flows or altered temperatures during winter may have altered the spawning behavior of fluvial and adfluvial burbot in the Kootenai River, disrupted their spawning synchrony [burbot are considered highly ordered in their spawning (Becker 1983)], or affected their physiological fitness or spawning readiness. Burbot can move extensive distances during the winter to spawn. Burbot are weak swimmers and have a low endurance for extended periods of increased flow (critical velocity of about 24 cm/s) (Jones et al. 1974). In the Kootenai River, traditional spawning tributaries in Idaho are 50 to 120 km upstream from Kootenay Lake. Current velocities in the lower Kootenai River are subject to change daily due to operations at Libby Dam, and water velocity is a function of river discharge and Kootenay Lake surface elevation.  Flows in the Kootenai River at Copeland, Idaho greater than 255 m3/s produce average current velocities higher than the critical velocity (>24cm/s) for burbot (Paragamian 2000). Flow near the Idaho/B.C. border can often be as high as 510 m3/s during normal winter dam operations. Tagging and telemetry studies in the river have shown that burbot move freely between the lake and the river in Idaho, providing flow velocities are low. Paragamian (2000) provided telemetry data that indicated high flows during the winter inhibit spawning migrations of burbot in the Kootenai River. In addition, biopsies of post-spawn female and male burbot indicated that some burbot do not spawn and are reabsorbing gonadal products (Paragamian 1994; Paragamian and Whitman 1996).

Westslope Cutthroat Trout and Interior Redband Trout Habitat

Libby Dam has impacted westslope cutthroat trout and interior redband trout in many of the same ways as it has affected bull trout. Alterations of the hydrograph have resulted in a loss of mainstem salmonid spawning and rearing habitat. Fluctuating discharges from Libby Dam force juvenile salmonids to frequently seek new habitat, increasing the risk of predation. In addition, the widely fluctuating flows prevent colonization of the varial zone by periphyton and macroinvertebrates, reducing the efficiency with which energy is transferred from one trophic level to another. Abundance and diversity of important aquatic invertebrates has declined since construction of Libby Dam (Hauer and Stanford 1997), further reducing food abundance for trout. All of these factors combined have likely resulted in reduced trout abundance in the Kootenai River.

Kokanee Habitat

Kootenai River kokanee are spawning populations from Kootenay Lake and the numbers of spawners in the river within Idaho and Montana are affected by habitat conditions altered by lake and river regulation. The construction of Duncan Dam on the Duncan River in 1967 and Libby Dam on the Kootenai River in 1972 resulted in reduced nutrient loading (primarily nitrogen and phosphorus) to Kootenay Lake followed by a decline in phytoplankton, zooplankton, and ultimately kokanee abundance (Ashley and Thompson 1993). Kokanee populations continued to decline throughout the 1980s, and by 1990 the South Arm stocks of kokanee had become virtually extinct (Richards 1996). The presence of Mysis relicta in Kootenay Lake and their potential to compete with juvenile kokanee for zooplankton makes it difficult to quantify the affect of the reduced phosphorus loading on kokanee numbers. Dike construction and channelization in the lower river and grazing activity in key spawning tributaries in Idaho may also have influenced the decline of kokanee.

c. Rationale and significance to Regional Programs
Hydropower-related effects on the Kootenai Watershed are documented in the Libby Dam Fisheries Mitigation and Implementation Plan for Losses Attributed to the Construction and Operation of Libby Dam and previous project reports. This document was developed as a collaborative programmatic assessment with the Confederated Salish and Kootenai Tribes (CSKT) and the Kootenai Tribe of Idaho (KTOI).  The Mitigation Plan quantifies fish losses and mitigation actions above and below Libby Dam as called for by the Northwest Power Planning Council’s Fish and Wildlife Program (FWP).  Research and monitoring of the endangered Kootenai River white sturgeon is collaborative effort with Idaho Fish and Game (IDFG), KTOI and the British Columbia, Ministry of Environment (B.C. Ministry); actions are coordinated on an annual basis. White Sturgeon Recovery efforts are consistent with the internationally developed White Sturgeon Recovery Plan (USFWS 1998).  The bull trout population below Libby Dam has too few subpopulations to be considered a stable metapopulation.  However, the population in the Canadian headwaters of Libby Reservoir is believed to be the strongest metapopulation in existence.  Recovery actions are coordinated with the Montana Bull Trout Scientific Team and B.C. Ministry.  Westslope cutthroat trout have been petitioned for listing under ESA and may be listed during the next year. This program directly addresses the FWP mandate to enhance hydropower-affected fish stocks in the Kootenai Basin through on-the-ground habitat enhancement efforts that alleviate limiting factors to native species populations. Projects reclaiming critical spawning, rearing, and over-wintering habitats have been completed, or are ongoing, as pilot mitigation projects.  These projects are being completed using grassroots watershed workgroups comprised of landowners, agencies, sportsmen’s groups and local, state and federal government coalitions. 

The IFIM river model will be linked with the existing reservoir model LRMOD to complete the integrated watershed framework.  The IFIM research calibrated simulations of hydraulic conditions (stage/discharge and velocities) and fish habitat from Libby Dam to Kootenay Lake, British Columbia, Canada at various discharges from Libby Dam.  An optimization program is scheduled for development to allow managers to assess tradeoffs between the requirements of reservoir and riverine biota, when conflicts occur between reservoir operation and river flow limits as per the FWP.  This project provides data used to develop and refine operating protocols for Libby Dam (IRCs), including Tiered Flow augmentation for the recovery of the endangered Kootenai River white sturgeon.  The IRC concept has been recognized by the ISG as a tool for restoring normative conditions in rivers below storage projects.  The IRCs can be applied to other projects given the necessary data.  A simplified version of the models was used during the Columbia Basin System Operation Review process on Dworshak, Grand Coulee and Pend Oreille.  This screening model produces qualitative results that can be used to direct field sampling efforts, which in time will provide the data for quantitative subroutines to construct a full-scale quantitative evaluation model.      

The Integrated Rule Curve (measures 10.3B.6 and 10.3B.7, NPPC 1995) have not been implemented, so the original drawdown limits are in effect. Changes in dam operation for recovery actions in the lower Columbia affect resident fish in the headwaters (ISAB 1997), and must be balanced to benefit all native fish species.  Actions taken must also be affordable or the public will likely stop the effort.   To do this, decision-makers must have tools to assess tradeoffs and make wise choices.   Native species aspects of this project are consistent with measure 10.1B, which accords the highest priority to weak, but recoverable, native populations injured by the hydropower system.  Measure 10.2B requires that comprehensive management be carried out by the related Kootenai Focus Watershed Project (199608720).  Funding for on-the-ground watershed projects is included in this proposal.   Mitigation projects are directed by measure 10.3B, (specifically measure 10.3B.8) which instructs BPA to fund the design, construction and maintenance of mitigation projects.  Research aspects are directed by measure 10.3B.5, which instructs BPA to continue to fund studies to evaluate the effects of Libby Dam. All of the projects proposed for combination compliment the US Forest Service Forest Plan to enhance native species through habitat restoration projects. Finally, the actions in this proposal were developed based on the Kootenai Subbasin Summary.

d. Relationships to other projects 
This project addresses operational mitigation  (Integrated Rule Curve refinement and assessment: measure 10.3B of the FWP) and non-operational mitigation (habitat and passage improvements).  Results complement and extend the Kootenai Focus Watershed Program (Project 199608720).  This project creates new trout habitat and by restoring degraded habitat to functional condition through stream rehabilitation and fish passage repairs. The projects compliment each other in the restoration and maintenance of native trout populations in the Kootenai River System.  

The radio-telemetry work of this project will identify migration habits, habitat preferences and spatial distribution of species in the Kootenai system.  Much of this information can be utilized by the IFIM project in the Flathead watershed (Project 199101903).  

e. Project history (for ongoing projects) 

Work on Libby Reservoir to assess the effects of operation on fish populations and lower trophic levels began in 1982.  This project established relationship between reservoir operation and biological productivity, and incorporated the results in the computer model LRMOD.  The models and preliminary IRCs (called Biological Rule Curves) were first published in 1989 (Fraley et al. 1989), then refined in 1996 (Marotz et al. 1996).  Integrated Rule Curves (IRCs) were adopted by NPPC in 1994, and have recently been implemented, to a large degree, in the federal Biological Opinion for white sturgeon and bull trout. This project developed a tiered approach for white sturgeon spawning flows balanced with reservoir IRCs and salmon/steelhead biological opinion, a strategy unanimously supported by the White Sturgeon Recovery Team. 

Several habitat enhancement projects have been completed in the Kootenai River (see Section 2 of Part 1).

A long-term database was established for monitoring populations of kokanee, bull trout, westslope cutthroat trout, rainbow trout and burbot and other native fish species.  Long-term monitoring of zooplankton and trophic relationships was similarly established.  A model was calibrated to estimate the entrainment of fish and zooplankton through Libby Dam as related to hydro-operations and use of the selective withdrawal structure. Research on the entrainment of fish through the Libby Dam penstocks began in 1990, and results were published in 1996 (Skaar et al. 1996).  The effects of dam operation on benthic macroinvertebrates in the Kootenai River was also assessed (Hauer et al. 1997) for comparison with conditions measured in the past (Perry and Huston 1983).  The project identified important spawning and rearing tributaries in the U.S. portion of the reservoir and began genetic inventories of species of special concern. Research on the effects of operations on the river fishery using IFIM techniques was initiated in 1992. Assessment of the effects of river fluctuations on Kootenai River burbot fishery was examined in 1994 and 1995.  IFIM studies were also completed in Kootenai River below Bonners Ferry, Idaho, to determine spawning area available to sturgeon at various river flows.  Microhabitat data collection specific to species and life-stage of rainbow trout and mountain whitefish has been incorporated into suitability curves.  River cross-sectional profiles, velocity patterns and other fisheries habitat attributes were completed in 1997.  Hydraulic model calibrations and incorporation of suitability curves and modification of the model code will be completed in 1999.

The following is a list of project reports and technical papers generated from the projects. A summary of accomplishments and implementation of adaptive management principals can be found in the abstract of each document.  
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Table of annual funding for Libby Mitigation.

Budget Period


Amt. Funded



05-83 -  05-84


$156,305               


10-83 -  10-84  

$371,311     

  

 09-84 - 04-85     

$112,561                   
   
 

 05-85 - 05-86     

$292,106                        
 

 08-85 - 11-87    

$231,908                       
 

09-86 -  03-88     

$472,871                       
 

10-87 -  09-88       

$49,696                   

 

 07-88 - 11-88      

$72,826                  



11-88 -  12-88                
0




12-88 -  12-87    

$248,844                     


12-89 -  12-90    

$270,492                     


12-90 -  12-92    

$282,142                     


12-91 -  12-92    

$297,262                     


 1-93 –   12-93    

$275,000                     


 1-94 -   12-94    

$286,524                     


           "                    

$6,939                  



11-94 -  11-95    

$279,715                     


             "                  

$4,500                



11-95 -  11-96    

$298,249                     


11-96 -  11-97    

$310,700         
 


11-97  - 10-98


$308,004

 


11-98  - 06-99


0

 07-99 - 06-00


$867,342

f. Proposal objectives, tasks and methods
Existing Goals, Objectives, and Strategies

The overall goal for the Kootenai River subbasin is to rehabilitate and protect the abundance, productivity, and diversity of biological communities and habitats within the subbasin. The fish and wildlife populations of the subbasin are of economical and cultural significance to the people of the states of Idaho and Montana, the Northwest, and the Nation and to members of the Kootenai Tribe of Idaho and the Confederated Salish and Kootenai Tribes of the Flathead Indian Reservation. 

The following (blue) is excerpted from the sub-basin summary, and provides the framework from which more specific tasks are derived.  Specific Work Objectives, Tasks and Methods follow:

Headwaters and Associated Uplands (includes all mountain tributaries)

Objective 1
Reconnect five blocked tributaries by 2004. 

Strategies

1. Provide passage to migratory fish by removing potential man-caused barriers, i.e. impassable culverts, hydraulic headcuts, water diversion blockages, landslides, and impassable deltas.

Objective 2 
Significantly reduce the level of sedimentation in five impacted spawning areas by 2004.

Strategies

2. Maintain and protect habitat by achieving compliance with existing habitat protection laws, policies, and guidelines.

3. Work with the U.S. Forest Service to lower forest road densities.

4. Implement stream bank stabilization measures where necessary.
5. Implement riparian revegetation/rehabilitation projects.
6. Agitate embedded gravels to remove silts and fine sands. 
7. Install artificial spawning structures where necessary.
8. Participate with the Idaho and Montana Department of Environmental Quality in the Total Maximum Daily Load planning, implementation, and monitoring process.
Objective 3
Rehabilitate pools, riffle, and run frequencies in five streams so they equal that of undisturbed referenced reaches by 2004.

Strategies

9. Place large rocks and woody debris in streams to restore the appropriate channel morphometry using Rosgen-type rehabilitation techniques.
Objective 4
Eliminate or reduce negative nonnative species interactions in three streams by 2004.

Strategies

· Rehabilitate habitat to favor native species assemblages. 

· Use RSI’s to increase native species densities in areas where natural colonization is not possible.

10. Protect native populations in headwater areas by installing barriers to upstream invasion by nonnative species. Remove barriers where the threat of invasion is corrected.

· Selectively remove nonnatives using available management tools. 

Impoundments (Libby Reservoir)

Objective 1
Reduce reservoir drawdown and reduce the frequency of Libby Reservoir refill failure (to within five feet of full pool) as compared to historic operation.

Strategies

· Operate dams to provide reservoir operations that are consistent with VARQ and IRC concepts by 2002 (USACOE 1997a).

· Reduce runoff forecasting error by increasing the number of monitoring sites and improved remote sensing technology.

· Balance the releases of stored water for flow augmentation with reservoir refill. Specifically, calculate tiered flows for sturgeon using a conservative inflow forecast, assuming the lowest 25th percentile precipitation (rather than average).

· Assess cost effective means for revegetating the reservoir varial zone.  

Regulated Mainstem

Objective 1
Move Libby Dam operations 50 percent closer to normative
 compared to current operations by 2004.

Strategies

· Implement seasonal flow windows and flow ramping rates.

Objective 2 
Evaluate biological effects of temperature and water quality related to selective reservoir withdrawal for sturgeon flows annually.

Strategies

· Monitor temperatures within the reservoir and downstream sites during flow augmentation. 

Objective 4
Assess the condition of Kootenai River fish spawning, incubation, and juvenile rearing habitat quality, and evaluate potential substrate improvement measures by 2005.

Strategies

· Coordinate subbasin activities with appropriate agencies and organizations for cooperative management of transboundary populations and habitats needed by different life stages.

· Monitor adult burbot with sonic telemetry to determine spawning timing and location.

· Monitor behavior and response of adult redband and bull trout during the spawning migration and spawning seasons with radio telemetry and reward tags.

· Deploy substrate crates to determine if in-river spawning habitat is a limiting factor to redband spawning.

· Determine the affect of warmer water temperature of the Kootenai River and masking of cold water tributaries by monitoring water temperatures of tributaries at their mouth and 100 m upstream.

Objective 6
By 2004, remove delta blockages from 50 percent of the tributaries where the blockages are problematic.

Strategies

· Coordinate removal of cobble and gravel deltas with the U.S. Army Corps of Engineers and Burlington Northern and Santa Fe Railroad.

Objective 15
Assess the feasibility of a large-scale, controlled, nutrient-addition experiment downstream of Montana by 2004.

Strategies

· Assess primary productivity and algal community composition and test nutrient addition effects using mesocosm analysis within key reaches of the Kootenai River in Montana and Idaho.

· Perform analysis of assessment program results and mesocosm results.

· Reconvene the International Kootenai River Ecosystem Restoration Team to develop recommendations for implementation of nutrient-addition experiment (depending upon results of strategies listed above).

· Implement, monitor, and evaluate large-scale, controlled, nutrient addition experiment downstream of Montana.

Lower Valley Tributaries & Wetlands (includes all valley tributaries)

Objective 1
Rehabilitate five channelized reaches on lower valley tributaries by 2005.
Strategies

· Incorporate Rosgen-based rehabilitation techniques into stream stabilization designs.

· Restore proper pattern, profile, and form.

Objective 2
Assess the condition of Kootenai River tributary fish spawning, incubation, and juvenile rearing habitat quality and evaluate potential substrate improvement measures by 2005.

Strategies

· Coordinate subbasin activities with appropriate agencies and organizations to develop cooperative adaptive management strategies due to transboundary population issues and habitat needs for different life stages.

Objective 3
Maintain water temperatures within the tolerance range of native fish species.

Strategies

· Deploy continuous recording thermographs in important tributaries to monitor water temperatures in relation to tolerance range of native fish species.

· Protect or revegetate riparian areas to maintain shading and cool water temperatures. 

· Collect adequate data to ensure that significant water temperature issues can be addressed during the Total Maximum Daily Load planning, implementation, and monitoring process or through other legal mechanisms.

Lakes (includes connected and closed-basin lakes)

Objective 1
Remove the sources of nonnative or hybridized trout from two to three connected lakes each year over the next three years.
Strategies

· Selectively remove non-desirable fish and restock with native desirable fish.

· Establish barriers to nonnative fish escapement or spawning. 

Objective 2
Increase the angler opportunities in three closed-basin lakes over the next three years.

Strategies

· Utilize hatchery production to stock offsite, closed-basin lakes.
· Where appropriate, rehabilitate three closed-basin lakes per year to provide maximum angler opportunity and system productivity. 
· Form partnerships with the public through the Focus Watershed Program and other avenues to increase awareness of the role of mitigation in achieving native species and habitat restoration.
Work Objectives and Tasks 

1. Use the completed Libby Mitigation Plan document (MFWP, CSKT and KTOI  1998; attached) to design watershed-based habitat protection and enhancement projects in identified bull trout, westslope cutthroat trout and inland redband trout streams.

a. Contact landowners to describe goals and encourage cooperation in habitat enhancement efforts.  Work cooperatively with Focus Watershed Coordination program, local watershed councils, related resource groups and government entities.

b. Conduct stream inventories and evaluate feasibility of restoring priority streams to quality native trout habitat.

c. Select and prioritize project sites for habitat restoration, livestock fencing and watering stations, migrant passage improvement, point source sediment abatement, streambank stabilization, and revegetation of riparian areas.

d. Formalize landowner and agency agreements to protect investments.  Develop cost-share programs with USFS, NRCS, Montana DNRC, Libby Area Conservation District, ACOE, Kootenai River Network, and other agencies and organizations.

e. Develop site-specific project designs, maps, materials lists and contracts, budgets and timelines, obtain 124, 3A, 404 and chemical treatment permits for completion of projects listed in the plan.

f. Initiate purchasing, contracts and implement plans at highest priority sites.  

g. Complete pre-project monitoring and NEPA/MEPA documentation processes prior to any habitat manipulation.
(See below)

2. Use the completed Libby Mitigation Plan document (MFWP, CSKT and KTOI  1998) to complete habitat rehabilitation projects to enhance native species the Kootenai Basin.  

a. Complete mitigation projects in the Kootenai Watershed to compensate for fisheries losses caused by the construction and operation of Libby Dam.  

Projects in the Tobacco River drainage (Sinclair, Grave and Therriault Creeks) will be completed within the next 3 years.  We are working with USFWS and Kootenai River Network to complete a conceptual design for stream rehabilitation in the lower reaches of Grave Creek.  We have been working with private landowners on Sinclair Creek to rehabilitate habitat for westslope cutthroat trout habitat degraded due to highway activities and livestock management.  We are working with landowners and USFWS on Therriault Creek to construct a new section of stream for westslope cutthroat trout habitat.

We are in the design and planning phase for stream rehabilitation on portions of upper Young Creek.  We have been conducting RSI experiments there for the past 5 years, and have shown that we can increase numbers of juvenile fish with this method.  Habitat for adult westslope cutthroat trout in portions of the creek is limiting, and our project(s) there will address that issue.

Efforts are underway to convert several privately owned ponds in the Tobacco drainage to native fish species assemblages.  Most private ponds there are currently stocked with non-native fish, such as coastal rainbow trout, brown trout, and brook trout.  Working with MFWP regional fisheries, we are providing a means for pond owners to convert to native fish (after chemical rehabilitation), and eliminating threats of pond breaching and resulting hybridization and competition from non-natives to existing native populations in crucial streams in the drainage.

During the next 3 years, we will be completing work in the 3 largest communities in Lincoln County (Libby, Troy and Eureka) to create fishing opportunities for local youth.  We have been working with the Lincoln County Fair Board to construct a kids fishing pond on the fairgrounds property in Eureka.  The City of Troy is interested in working with us to create a similar facility in a new city park complex they are building, and the Libby National Guard Armory is interested in converting an old gravel pit on their property to a fishing site for kids.  These opportunities are being pursued to mitigate for fishing opportunities lost by the construction and operation of Libby Dam.

Our program will be proposing projects to reclaim trout fisheries in area lakes using chemical means.  Several lakes in the county have had illegal introductions of fish, which has altered community dynamics and caused competition and overcrowding, and resultant decline of fisheries value.    Most of these lakes are less than 10A in size, and are “infested” with warm water species, including but not limited to bluegills, pumpkinseeds, northern pike, largemouth bass, bullheads and yellow perch.  We will propose chemical rehabilitation of 1 or 2 small lakes each year during the next 3 years.

Libby Creek and Pipe Creek, tributaries to the Kootenai River below Libby Dam, have had stream rehabilitation projects initiated and completed in the recent past.  Our program will build upon these initial efforts to continue to restore spawning and rearing habitat for bull trout and westslope cutthroat trout.  Potential exists for partnerships with USFS and USACOE, as well as the Montana Department of Transportation.

3.  Develop a genetic conservation reserve of native interior redband trout to be used as the initial source of eggs for the  established state hatchery program.  
a. After appropriate disease and genetic testing, capture interior redband trout from Basin Creek, Porcupine Creek and Callahan Creek and transport to the Libby Field Station isolation habitat.

Our program has completed facility upgrades the the Libby Field Station for introduction of interior redband trout as a genetic reserve for the species.  We have completed pond and stream renovation and rehabilitation, as well as securing the facility from contamination by coastal rainbow trout.  We will continue to develop the facility over the next 3 years towards the goal of having a viable population for use in re-establishing native rainbow trout fisheries in the drainage.

4.  Establish permanent protection of stream corridors where habitat protection and enhancement investments have been made by acquiring easements and purchasing riparian zones in target recovery areas.

a. In cooperation with the Kootenai Focus Watershed Coordination program and U.S. Fish and Wildlife Service “Partners for Wildlife” program, identify and develop easements and land purchase opportunities for riparian zones in the Kootenai River.

We will pursue easements for conservation purposes on all private lands where we complete stream rehabilitation work.  It is important to protect aquatic and riparian habitats that have been restored, especially during the first few years after manipulation.

5. Develop a stockpile of native streambank stabilization material (rootwads, boulders, revegetation material) for use in stream habitat and conservation projects.

a. Locate sources of useful dimensioned rootwads, logs, and rocks; negotiate purchase.  Collect and transport materials.

Opportunities for economically obtaining material for stream work will be considered on a case-by-case basis.  This task will remain a task for as long as this project is funded.

6. Maintain Libby Field Station redband experimental isolation habitat and associated  labratory equipment.

a. Purchase equipment needed to operate Libby Field Station.

b. Provide for repair of existing equipment.

c. Provide for construction and maintenance of redband isolation habitat  and laboratory.

These tasks will remain as long as the project is housed at the Libby Field Station.

7. Purchase equipment and materials needed for justifying, designing, implementing and monitoring mitigation projects and research.

a. Purchase equipment as needed.

This task will remain as long as the project is funded, and will vary yearly.
8. Provide for maintenace and repair of instream structures and associated rehabilitated property.

a. Repair bank and structure failures.

This task will vary from year to year, but will always be necessary.

9. Assess the metapopulation strength of populations of native bull trout in the Kootenai River above and below Libby Dam, including transboundary populations (Montana and Canada).

a. Conduct redd surveys in Grave, Weasel, Pipe, Keeler, O'Brien, Quartz and Bear Creeks.

These counts and assessments occur annually.

10. Monitor permanent stream form and sediment monitoring stations in the Wigwam River (BC) and in Grave Creek (MT).

a. Cooperate with BCMOE to identify spawning areas, complete McNeil core sampling, estimate juvenile survival, identify juvenile rearing areas, and complete Rosgen-type habitat inventories.

The program works cooperatively with BPA Project # 2000004 (Monitor and Protect bull trout for Koocanusa Reservoir) to accomplish this task annually.

11. Increase knowledge of native westslope cutthroat trout populations and other trout    species in Libby Reservoir and its tributaries.

a. Determine strength of adfluvial spawning runs in Young, Big, Sinclair, Therriault, Lake and Fortine Creeks and the Tobacco River using migrant traps.

Migrant traps, including a screw trap(s), will be used to assess spawning runs in the Tobacco River drainage and in other tributaries in upper Koocanusa Reservoir.  Young, Therriault and Sinclair Creeks are proposed for monitoring during the next 3 years. 

12. Continue to monitor the effectiveness of using remote site incubators (RSI) as a means of increasing recruitment of age-2 or greater westslope cutthroat trout into tributary populations.  

a. Operate the permanent weir on Young Creek to capture upstream migrant adult trout and downstream migrant juvenile trout to monitor the spawning population and strength of emigration.

b. Conduct electrofishing population estimates in historically sampled reaches to monitor the effects of RSI’s .  

c. Deploy RSI’s in Barron Creek in each of the next 5 years as part of a study to determine effectiveness of westslope cutthroat trout at displacing non-native eastern brook trout.

The program has demonstrated that RSI’s can increase the number of juvenile westslope cutthroat trout in Young Creek.  Efforts to determine if these fish return to their natal areas to spawn as adults are under way.  We propose to perform another experiment in Barron Creek to “flood” the stream with westslope cutthroat trout using RSI’s to displace an established non-native brook trout fishery.  An extensive habitat inventory will occur simultaneously with RSI deployment.  Success would offer promise for future tributary restoration.  Some of the most productive, low-gradient spawning habitats available in the upper Kootenai drainage were lost with the flooding of Koocanusa Reservoir.

13. Continue to evaluate thermal otolith marking methods for marking westslope cutthroat fry delivered from hatcheries to enable more effective evaluation of RSI program.

a. Prepare and interpret otolith collected from migrating WCT of known origin bearing differing cold-marked otolith.

Collection of otolith occurs concurrently with migrant trapping efforts.  Libby Field Station is equipped with laboratory equipment and materials for interpreting marked otolith.

14. Use IFIM  to aid in establishing biologically sound river operations.  Link IFIM and LRMOD to help evaluate operational tradeoffs between the reservoir and the river.  Use VARQ/IRC models to assess dam operations and effects on the river environment.

a. Calibrate completed PHABSIM (RHABSIM) model; develop interface between existing reservoir model (LRMOD) and completed riverine model (RHABSIM).

b. Quantify amount of available habitat for target species in Kootenai River from Libby Dam to Kootenay Lake under various operational strategies.

c. Determine microhabitat selection of Kootenai River bull trout and juvenile white sturgeon and incorporate HSI data into IFIM model.

The completed PHABSIM model will be integrated with the existing LRMOD to provide a means to assess biological trade-offs for river and reservoir operations.  The original model was developed for rainbow trout and mountain whitefish.  Results from (8346500 Libby and Hungry Horse Modeling Technical Analysis) on the Flathead River for bull trout, as well as a study on juvenile white sturgeon habitat preference in the lower Kootenai River (University of Idaho), will be incorporated into the model.

15. Define river operations required to mitigate for losses of Kootenai River macrozoobenthos attributed to river regulation.

a. Determine varial zone area of the Kootenai River affected by ramping        operations. 

b. Quantify seasonal losses of macrozoobenthos in the Kootenai River during ramping periods.

c. Establish seasonal operational guidelines to minimize effects.

Results from model runs, combined with results from Hauer’s (1997) zoobenthos study on the Kootenai River, will allow the program to make recommendations for river operations to reduce deleterious effects on macrozoobenthos.

16. Continue to monitor biological and hydrological effects of stream and lake rehabilitation.

a. Monitor zooplankton recolonization and fisheries growth in chemically treated lakes.  Monitor hydrological function and aquatic biota in rehabilitated streams.

We collect data at least one year prior to project implementation, and for three years after implementation, followed by pulse monitoring for biological concerns.  Hydrological data are collected before and after project implementation.

17. Quantify and document life cycle requirements and devise recovery actions for burbot in the Kootenai basin.

a. Enumerate burbot in SCUBA transects year around in the Libby Dam stilling basin.

b. Determine distribution, timing of spawning, and habitat use of all life stages of burbot in the Kootenai River from Libby Dam to the Idaho border.

Data are shared with IDFG (8806500 - IDFG-Kootenai River Fisheries Investigations).  The population below Libby Dam in Montana appears to be stable, though entrainment and downstream migration may be masking poor recruitment in the Kootenai River proper.  We will continue to monitor experimental burbot spawning mats in the stilling basin below the dam (various sized substrates to gauge preference).  Thus far, winter environmental conditions since mat placement have not been conducive for spawning behavior as evidenced in the past.
18. Determine flows best suited for successful white sturgeon spawning and rearing.

a. Incorporate juvenile white sturgeon habitat requirements (U of Idaho graduate study funded by FWP) into IFIM model to help determine flow regimes beneficial for white sturgeon.

b. Continue participation in the white sturgeon recovery team.

Work in cooperation with 8806400 - KTI – White Sturgeon Experimental Aquaculture towards white sturgeon recovery will continue until recovery goals are met.
19. Continue efforts investigating limiting factors and primarily recruitment of salmonid populations in the lower Kootenai River (Kootenai Falls to Idaho border).  Address and implement actions that will enhance this fishery.

a. Work with Kootenai River Ecosystem Assessment Committee (IDFG, KTOI, BCMOE and others) to assess productivity status and needs in the Kootenai River.

We will conduct CPUE electrofishing efforts in a monitoring area above the Yaak River yearly for the next 3 years to assess species composition, age and growth of whitefish and condition factors for use in a feasibility study undertaken by IDFG and KTOI to evaluate the potential of fertilizing the Kootenai River in Idaho to increase secondary productivity and improve the fishery.  Montana will serve as the control reach.

20. Monitor bull trout movement and habitat use of mainstem Kootenai River and tributaries.  

a. Collect adult bull trout in the Kootenai River via electrofishing and from Bear Creek via migrant trapping; surgically implant radio tags.

b. Track fish from boats and planes on a bi-weekly basis annually, and weekly during spawning season.

These efforts are intended to provide information on habitat use and movements of bull trout in response to varying temperatures and flow rates, as well as to determine spawning movements, timing, and location.  By assessing these factors, we can direct potential mitigation activities more appropriately.

21. Document entrainment of fish through Libby Dam during flow events greater than 20,000 cfs.

a. Monitor entrainment of fish through Libby Dam; measure draft tube velocities and determine relationships to discharge and reservoir elevation;  incorporate >20 kcfs entrainment data into the existing entrainment model (Skaar et al. 1996).

b. Estimate forebay kokanee densities using hydroacoustic technology and equipment.

Data for flows greater than 20Kcfs are not incorporated into the model developed by Skaar et al. (1996).  “Sturgeon flows” and salmon releases often exceed 20Kcfs.  We have been unable to effectively deploy nets in the draft tubes at Libby Dam to capture entrained fish at these flows, but will continue to make that attempt.  We have upgraded our hydroacoustic monitoring equipment to assess forebay kokanee densities, which will be correlated with entrainment (Skaar 1996).

22. Monitor zooplankton and gamefish populations in Koocanusa Reservoir. Monitor zooplankton and gamefish populations in Libby Reservoir.

a. Monitor seasonal and annual changes in fish abundance in near shore zones with seasonal gillnetting.

b. Conduct annual estimates of population numbers of each age class of kokanee (hydroacoustics) with FWP Regional Fisheries Program.

c. Monitor zooplankton populations in the reservoir.
The department has been monitoring zooplankton populations in the reservoir for over 20 years.  Gillnetting provides data about species composition, growth rates and biomass for the fisheries in the reservoir, and is the only effective assessment tool for a reservoir situation.
Methods 

Completion of the Kootenai River Instream Flow Methodology (IFIM) study involves calibration of the HYDSIM and HABSIM sub-components of the RHABSIM (River HABitat SIMulation) model framework developed under the overall framework of the IFIM and Physical Habitat Simulation (PHABSIM) model.  PHABSIM consists of hydraulic simulation (in this case the IFG4 computer model, which uses a single high -flow data set for velocity calibration and two other stage-discharge rating measurements) and habitat simulation with the HABTAT computer model.  Calibration of HYDSIM involves utilization of the stream roughness worksheets, velocity graphs and Water Surface Elevation (WSL), with the objectives of reproducing the measured velocities and limiting errors in velocity estimates when extrapolating over a range of simulated flows.  Calculation of Weighted Usable Area (WUA) at each simulation flow and species life stage will be accomplished following calibration of Habitat Suitability curves or species criteria curves (stepwise polynomial regression).  WUA values for Kootenai River rainbow trout and mountain whitefish (adult and juvenile stages), aquatic macroinvertebrates, and bull trout and white sturgeon under different simulated discharges from Libby Dam will be evaluated seasonally to determine hydropower effects.  Dr. Craig Althen will write subroutines from the existing reservoir model (LRMOD) to link the two models, allowing evaluation of tradeoffs and ecological effects of operational schemes on the river and reservoir environments.

Investigations into limiting factors of native, resident, and fluvial populations combine diverse field evaluation techniques.  These include mark-recapture estimates in impaired reaches as well as relic reaches of the same or similar stream reach.  Assumptions involved in this approach are that reaches are long enough to include all habitat types, that movement in and out of the reach is extremely limited or nonexistent, and that reaches and associated fish populations are representative of the entire stream (Ricker 1975). Characteristics evaluated include population densities, species assemblages and composition, fish growth and age, condition factors, and biomass estimates.  Historic data for the reach or a comparable reach are utilized (if available) and assessment of the reaches carrying capacity or biological potential is evaluated. 

Entrainment rates derived from sonar and draft-tube netting were used to estimated the total number of fish entrained through Libby Dam for various periods of time from December 1990 to June 1994.  Fish densities in the forebay were measured with boat-mounted sonar.  Acoustic data were collected along 711 transects.  A model (ENTRAIN; Skaar et al. 1996), was developed to predict entrainment of kokanee at various flows.  Variability in the model was explained best by discharge, forebay density at 0-10m above withdrawal depth, and areal density for all transects.  Data for discharges above 20 Kcfs are needed to calibrate the model.

Stream habitat restoration projects involve collection of stream survey information to establish accurate dimension, pattern and profile of project reaches.  These characteristics include velocity, depth, slope, width, channel materials, discharge and sediment supply.  Level III (Rosgen 1996) field evaluation of streams to determine the state, stability, and “health” of the system will be conducted. 

Habitat manipulation activities are undertaken following critical evaluation of potential benefits to native species and identification of limiting factors.  In general, the following criteria are used to evaluate success or failure of project: changes in standing stock, growth, proportional stock density, relative weight values, catch or harvest rates, angler satisfaction and permanency of improvements. This project offers a unique approach to enhance hydropower-affected fish stocks in the Kootenai Basin through on-the-ground habitat enhancement efforts and pre- and post-treatment data collection.  Monitoring strategies have been established to determine long-term success/failure criteria for evaluation of habitat enhancement efforts, and will continue to be refined.  Stream restoration and passage improvement are evaluated based on physical and biological changes. Physical characteristics are evaluated using Rosgen stream typing (Rosgen 1996) to determine stream recovery potential and hydraulic heterogeneity of habitat structures, photo points, and substrate analysis (sediment scoring and coring) in treatment areas. Pre- and post-treatment measurements of fish community structure (standing stock and species relative abundance), age/growth relationships (otolith and scales) and condition factor (weight/size), and increased spawning utilization (redd/spawner counts) are used to assess fish recovery. 

Lake restoration projects follow standard rehabilitation protocols (Greenback 1941).  Historic fish and invertebrate data are thoroughly reviewed to determine species assemblage changes that have occurred. Parameters include population densities, species composition, fish growth and age, condition factors, and biomass estimates.  Physical factors (geographic location, water exchange rate, eutrophication, seasonal oxygen and temperature profiles) are used to assess whether the lake has potential to expand the range of native species, create a genetic reserve or provide angling opportunity.  Lakes are chemically rehabilitated using rotenone to remove nonnative (often illegally introduced) species that compete or prey on native populations.  Following rehabilitation, native species from captive brood stock are stocked back into the lake the spring following rehabilitation.

g. Facilities and equipment
The Libby Field Station of MFWP, located on state property, has two office buildings containing office space, a wet lab, and computer equipment sufficient for project staff.  A spring and pond area at the field station provide a water source and diverse habitat for meeting experimental isolation habitat objectives. A workshop and boatshed are situated near the office buildings.  State vehicles and work boats are available for project use.  Electrofishing equipment (boat-mounted, bank and backpack units), surveying and GPS equipment, SCUBA gear, lake and river sampling devices for sampling/monitoring all trophic levels are available at the site.  A Bobcat with apparatus designed for habitat enhancement work is time-shared with the Hungry Horse Mitigation Program.  Minor tools and equipment are included in the project budget.
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GREGORY C. HOFFMAN

FISHERIES BIOLOGIST
Montana Department of Fish, Wildlife and Parks

475 Fish Hatchery Road

Libby, MT 59923

DEGREES EARNED
University of Wisconsin - Stevens Point; Stevens Point, WI 

Master of Science in Fisheries, August, 1994

South Dakota State University; Brookings, SD 

Bachelor of Science in Wildlife and Fisheries Sciences, June, 1990

University of Minnesota - Crookston; Crookston, MN  

Associate of Applied Science in Natural Resources Conservation, June, 1986

CURRENT RESPONSIBILITIES
Develop and coordinate mitigation projects in the Kootenai River Drainage in northwest Montana, including stream rehabilitation, easement development, and lake reclamation.  Supervise 3-5 technicians, write and manage budgets, produce annual and project reports and work plans, and develop and implement monitoring and research program for on-the-ground projects. Maintain and distribute computer simulation models for Koocanusa Reservoir and the Kootenai River, including IFIM and IRC, and coordinate research efforts in Montana for recovery of the endangered Kootenai River white sturgeon.

RECENT EMPLOYMENT

Montana Department of Fish, Wildlife and Parks


Fisheries Research Specialist,  04/97 to 01/98


Fisheries Research Technician, 04/96 to 04/97

EXPERTISE

- Well-versed in fisheries theories, principles, and methods of research, management, and conservation.

- Fisheries statistics and population dynamics analysis.

- Scientific and technical literature preparation and use.

- Fisheries and other environmental sampling methods and data analysis.

- Stream habitat enhancement. 

- Personal computers and application programs, computer habitat simulation models, and GPS/GIS                          applications. 

1994: BLM "Proper Functioning Condition" Workshop - Casper, Wyoming

1995: USFS "R1/R4 Stream Inventory Methodology" - Salmon, Idaho

1995: USFS "R1/R4 FBase Stream Inventory Data Analysis" - Challis, Idaho

1996: AFS Public Outreach Symposium - Bozeman, Montana

1996: SCUBA Certification - Kalispell, Montana

1996: Inter-Fluve, Inc. “Design of Natural Stream Channels” - Bozeman, MT

LARRY F. GARROW

FISHERIES FIELDWORKER III

Montana Department of Fish, Wildlife and Parks

475 Fish Hatchery Road

Libby, MT 59923
DEGREE EARNED

University of Montana - Missoula, MT

B.S. in Wildlife Biology with an emphasis in aquatic and fisheries management, December 1985

CURRENT RESPONSIBILITIES
Act as crew leader on the BPA funded Libby Reservoir Project supervising and scheduling, under the direction of the project biologist, one to three fisheries technicians.  Primary duties include assisting project personnel in fisheries research, monitoring and enhancement of fish populations within the Kootenai Basin.  Ensure that equipment is properly maintained and organized.  Enter, proof and summarize data into statistical and graphical formats for completion of project reports.  Locate, document and prioritize potential mitigation sites and prepare site plans, obtain permits and work with landowners and contractors.  Following public scoping, implement projects that will provide the greatest benefit to the fisheries.  (1.0 FTE)

RECENT EMPLOYMENT
Fisheries Fieldworker III; MFWP; Libby, MT; 02/92 to present 

Interim Fisheries Biologist; MFWP; Libby, MT; 09/94 to 01/95

Fisheries Fieldworker II, I; MFWP; Libby, MT; 06/89 to 09/92

Fisheries Fieldworker I; MFWP; Superior, MT; 04/89 to 06/89

Fisheries Laborer I; MFWP; Fort Peck; MT; 04/88 to 07/88

Experimental Biology Aide I; Oregon Department of Fish and Wildlife; Charleston, OR; 10/87 to 01/88

Stream Surveyor; Oregon Department of Fish and Wildlife; Powers, OR; 07/87 to 09/87

EXPERTISE
Field sampling and data collection using backpack, mobile and boom electrofishing methods, gill nets, hoop traps, fyke nets, Idaho weir traps, beam trawls, Schindler traps, Wisconsin nets, setlines, and draft tube nets.

Scheduling and coordinating the logistics of field operations.

JAY A. DE SHAZERPRIVATE 

FISHERIES FIELDWORKER III

Montana Fish, Wildlife and Parks

475 Fish Hatchery Road

Libby, MT  59923

DEGREE EARNED

Montana State University; Bozeman, MT

Bachelor of Science in Fish and Wildlife Management, June 1989

CURRENT RESPONSIBILITIES

Research, monitor and document the effects on fisheries caused by the construction and operation of Libby Dam.  Identify and implement mitigation projects to enhance fisheries within the Kootenai River Basin.  Survey, design and coordinate the implementation of habitat enhancement projects.

RECENT EMPLOYMENT

Biological Technician; USFS; Rexford Ranger District; Eureka, MT; 06/89 to 04/91

EXPERTISE

- Well-versed in fisheries theories, principles, and methods of research, management, and                                                                    conservation.

- Scientific and technical literature preparation and use.

- Fisheries and other environmental sampling methods and data analysis.

- Surveying, mapping and designing stream habitat enhancement. 

- Personal computers and application programs, computer habitat simulation models, and GPS/GIS applications. 

- Boat maintenance and operation 

- Heavy equipment operation

1996: AFS Public Outreach Symposium - Bozeman, Montana

1996: Inter-Fluve, Inc. “Design of Natural Stream Channels” - Bozeman, MT

1995: Physical Habitat Simulation system - Logan, UT

1992: SCUBA Certification - Kalispell, Montana

1998:   Applied Fluvial Geomorphology -  Wildland Hydrology; Pagosa Springs, Colorado

            River Morphology & Application - Wildland Hydrology; Pagosa Springs, Colorado

1999:   Natural Channel Design                -  Wildland Hydrology; Blackfoot River, Montana

2000:   River Assessment

         - Wildland Hydrology; Pagosa Springs, Colorado   
THOMAS E. OSTROWSKI

FISHERIES FIELDWORKER III
Montana Department of Fish, Wildlife and Parks

475 Fish Hatchery Road

Libby, MT 59923

DEGREE EARNED

Michigan State University - East Lansing, MI

Bachelor of Science in Forest Resource Management, May 1985

CURRENT RESPONSIBILITIES
Lead fisheries technician for BPA funded Fisheries Mitigation Project in the Kootenai River Basin.  Under the direction of project biologist, responsible for supervising the collection of stream morphological and biological data used to develop and assess stream naturalization projects in the Kootenai Basin.  Primary duties include locating, surveying and prioritizing potential mitigation sites, prepare site plans, obtaining permits, coordinating with landowners and agency personnel and contractors as required to implement mitigation projects.  Aid project biologist in summarizing data used in progress reports.

 OTHER EMPLOYMENT

Fisheries Technician for U.S. Forest Service 


@ Alsea  District, Siuslaw National Forest;  Philomath, OR; 5/91 - 9/91


@ Cordova District, Chugach National Forest;  Anchorage, AK; 4/90 - 11/90


@ Elk City District, Nez Perce National Forest;  Grangeville, ID 6/85 - 4/90

EXPERTISE

- Proficient back ground in the principles, methods of fish population and habitat surveys.

- Global Positioning Systems (GPS) and application computer programs used for mapping.

- Lead Projects SCUBA diver with advanced certification and experienced in adverse diving             conditions.

- Experienced surveyor at the 3rd level of error using laser level and total station survey    equipment.

1996:   Advanced SCUBA (PADI) Certification - Kalispell, Montana

1997:   Fish Mark and Recapture Symposium - Montana State University; Bozeman, Montana

1998:   Applied Fluvial Geomorphology -  Wildland Hydrology; Pagosa Springs, Colorado

            River Morphology & Application - Wildland Hydrology; Pagosa Springs, Colorado

1999:   Natural Channel Design                -  Wildland Hydrology; Blackfoot River, Montana

2000:   River Assessment

         - Wildland Hydrology; Pagosa Springs, Colorado   

MON TY R. BENNER

FISHERIES FIELDWORKER II

Montana Fish, Wildlife and Parks

475 Fish Hatchery Road

Libby, MT 59923

DEGREE EARNED
University of Montana; Missoula, MT

Bachelors of Science Degree in Wildlife Biology (Aquatic Option)

CURRENT RESPONSIBILITIES
- Radio telemetry monitoring of bull trout and rainbow trout.

- Stream surveying and implementation of stream restoration projects.

- Stream habitat surveying.

- Redd counts for bull trout and rainbow trout in streams and rivers in Canada and United States. 

- Hoop net trapping in Kootenai River for burbot trend monitoring.

- Electrofishing (mobile, boat and backpack) for population estimates.

- Gill netting in area lakes to monitor population trends.

- Collect and prepare fish scales and otolith for aging and growth data.

RECENT EMPLOYMENT
Montana Fish, Wildlife and Parks, Libby, MT

Fish and Wildlife Technician I

Summer 1997

June 15, 1998 to present

EXPERTISE
- Surveying and sampling for stream restoration projects.

- Fisheries sampling methods and data analysis.

- Operation of boats (prop and jet drive) in a safe manner in lakes and rivers.

- Ability to communicate with the public in a clear and concise manner.

- First Aid and CPR certified.

- SCUBA certified.

- Well versed in general maintenance including carpentry, plumbing, and masonry. 

- Ability to use various computer programs.

- Heavy equipment operation.

RECENT COURSES

2000:  Applied Fluvial Geomorphology (Dave Rosgen)- Lubrecht Experimental Forest, Montana

1999:  SCUBA Certification (Bighorn Divers)- Kalispell, Montana

1999: Introduction to ArcView GIS – Helena, MT

NEIL J. BENSON

FISHERIES FIELDWORKER II
Montana Fish, Wildlife and Parks

475 fish Hatchery Road

Libby, MT 59923

DEGREE EARNED
University of Montana; Missoula, MT

Bachelors of Science Degree in Wildlife Biology (Aquatic Option)

CURRENT RESPONSIBILITIES
- Ultrasonic and radio telemetry implantation and monitoring in burbot, bull and rainbow trout.

- Stream surveying for design and monitor Rosgen type stream rehabilitation.

- Stream habitat survey using modified Hankin and Reeves methodology.

- Redd counts for bull, and rainbow trout in streams and rivers in the Canada and United States. 

- Year round SCUBA transects below Libby dam for burbot trend monitoring.

- Wild egg collection from redband rainbows.

- Hoop net trapping in Kootenai River and Lake Koocanusa for burbot trend monitoring.

- Electrofishing (mobile, boat and backpack) for population estimates.

- Gill netting in area lakes to monitor population trends.

- Microhabitat location and data collection using snorkeling and radio telemetry.

- Installation and monitoring of HOBO temperature probes.

- Prepare, mount and age scales, using acetate sheets, heated presses and microfiche readers.

RECENT EMPLOYMENT
Montana Fish, Wildlife and Parks, Libby, MT

Fish and Wildlife Technician I

Summers 1993-1998

EXPERTISE
- Ability to operate, and maintain, boats (prop and jet) in a safe manner in lakes and rivers.

- Ability to communicate with the public in a clear and concise manner.

- First Aid and CPR certified.

- SCUBA certified.

- Ability to use GPS.

- Ability to collect and fertilize wild fish eggs.

- Ability to produce educational videos.

- Well versed in general maintenance including carpentry, plumbing, and masonry. 

- Ability to use various computer programs.

Recent Courses

2000: Applied Fluvial Geomorphology – Lubrecht Experimental Forest

1999: Introduction to ArcView GIS – Helena, MT

1996: SCUBA Certification – Kalispell, MT

BRIAN MAROTZ

Fisheries Program Officer  

490 North Meridian Road

Kalispell, Montana  59901

Phone (406) 751-4546

Fax (406) 257-0349

E-mail: marotz@state.mt.us

Education
Education"

 
Louisiana State University - Baton Rouge, Louisiana.

Master of  Science – Fisheries Management.  Focus:  Estuarine Biology

University of Wisconsin - Stevens Point, Wisconsin.

Bachelor of Science – Biology.  Focus:  Aquatic Science

15 Credits: Gulf Coast Research Institute Ocean Springs, Mississippi.

Marine Biology 

16 Credits: S.E.A. Semester at Sea, Boston University at Woods Hole, Massachusetts 

Marine Science

Professional experiencetc "Professional experience"
 
1991-Present    Fisheries Program Officer,  Montana Fish, Wildlife & Parks. Kalispell, Montana.

Duties:  Supervise Special Projects Office, Libby and Hungry Horse Mitigation and Kootenai Focus Watershed Program.  

1989 – 1991     Fisheries Biologist, Montana Fish, Wildlife & Parks. Kalispell, Montana.

Duties:  Hungry Horse Mitigation Program, Computer Modeling of Flathead and Kootenai Watersheds to develop Integrated Rule Curves (IRCs) for Montana Reservoirs.

1985 – 1989
Fisheries Biologist, Montana Fish, Wildlife & Parks. Libby, Montana. 

Duties:  Libby Reservoir Research, Kootenai Instream Flow Project, Computer Modeling of Flathead and Kootenai Watersheds to develop Biological Rule Curves (BRCs) for Montana Reservoirs.

1984 – 1985     Research Associate, Louisiana State University - Baton Rouge, Louisiana.

Duties:   Estuarine Research to  develop an operating plan to control salt water intrusion yet allow catadromous migrations of fish and crustaceans. 


Publicationstc "Publications"

 

Pertinent Publications Listed in this Document

Awardstc "Awards"
   

1994 Governor’s Award for Excellence in Performance as an Employee of the State of Montana

1994 Director’s Award for Excellence as an Employee of Montana Fish, Wildlife & Parks

1989 Certified Fisheries Scientist

American Fisheries Society

� Normative conditions are defined as those pre-Libby Dam years for which there are records (1911-1972).
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