ProjectID: 199500400
Mitigation For The Construction And Operation Of Libby Dam

Sponsor: Montana Fish, Wildlife &Parks

Subbasin: Kootenai

Short Description: Implementation of watershed-based habitat enhancement and fish recovery actions to mitigate the losses caused by hydropower in the Kootenai subbasin. Montana Fish, Wildlife & Parks collaborates with the Tribes of Montana and Idaho, IDFG and B. C., Canada.

ISRP Comments: 
General Response: We have attached new proposal for this work that will help the ISRP understand the relation of the various project components to the Subbasin Summary and other projects in the Kootenai subbasin. 

Comment: Except for an excellent and well-organized scientific background section, 

this proposal is fragmented.  The theme seemed to be to do a bit of everything imaginable in the Montana section of the basin.  However, this impression may have been given because of the style of quoting from the Subbasin Summary followed by an outline of objectives that mixed results with plans. 

Response: We agree with this assessment and have attempted to clarify our intent in the following comments and attached revised proposal. Earlier comments from the ISRP recommended we combine the projects in the Kootenai and we did so. The combined project is multifaceted and difficult to fit into the format of the proposal form. Our program is the only program that exists for fisheries mitigation in northwestern Montana.  There are many resource related issues that need to be addressed. This was evident by the confusion created by the proposal we submitted. The project objectives and tasks have been reorganized to address specific objectives and strategies in the subbasin summary. We hope this clarifies the rationale for our approach and how our project relates to the subbasin summary.   

Comment: The proposal is much poorer quality than the one reviewed for this project last year. 

Response: Much of the content of last year’s proposal was updated and included in the proposal reviewed this year. The format change and our failure to explicitly connect our work to the subbasin plan probably resulted in this assessment. 

Comment: The scientific background was excellent.  It was clearly organized by species and topic.  There were good references to the scientific literature. The section integrated the upper basin issues with the entire watershed.

Response: This project is the only proposal MFWP has submitted for the Kootenai Subbasin.  Since Libby Reservoir contains roughly 20 percent of the US storage in the Columbia system, impacts due to inundation and dam operation (reservoir drawdown and flow fluctuations are a primary concern). Loss of 175 km of the Kootenai River and 134 km of tributary stream habitat due to inundation cannot be fully mitigated, but we can improve conditions by reconnecting and restoring remaining habitat throughout the watershed. We are also working to protect and enhance native species and reducing negative interactions with nonnative species. These actions form the backbone of our effort.

Comment: The narrative did not, however, relate the proposed work to the Subbasin Summary.  Quotation of the Summary in the objectives section did not accomplish the desired integrative explanation.  

Response: It was obvious to us that we needed a different approach to our explanation.  This has been corrected in the revised proposal.

Comment: There were few other projects mentioned in the narrative.  Related projects listed in Part 1 were not discussed in the narrative.

Response: Our efforts focus on Montana, but we also assist IDFG, KTOI and British Columbia in efforts across the state border. We cooperate in the recovery of the Kootenai white sturgeon, bull trout and burbot. Changes in Libby Dam operation resulting from our work (e.g. IRCs, sturgeon tiered flows and bull trout “flat” summer flows) also benefit fisheries upstream and downstream of the project.  We have included a more detailed explanation in the revised proposal. 

Comment: The section on project history gave little information on results of prior work.

Response: We cited reports and publications containing this information, but failed to summarize these results. We have included more information on this subject in the revised proposal.  

Comment: The objectives sections in both parts gave the impression of too many small topics.  Their presentation was confusing. 

Response: This is symptomatic of our multifaceted approach. We hope these responses and the attached revised proposal provide a better explanation of how these small topics relate to the larger picture.   

Comment: Few methods were given, and not well matched to the objectives and tasks.

Response: We agree with this assessment and have added greater detail to the attached revised proposal.  

Comment: Monitoring and evaluation were not clearly identified. 

Response: We agree with this assessment and have added greater detail to the attached revised proposal.  

Comment: Information transfer seemed largely lacking.

Response:   Information developed through this project has been submitted to BPA for posting on their web site.  Other documents are available at FWP Libby Field Station and through BPA.

Comment: The benefit to wildlife is unclear because of the plethora of small projects.

Response: The focus of this project is on fisheries resources. However, improvement of riparian habitats in tributary streams and associated wetland areas create additional benefits for terrestrial wildlife associated with these habitat types. Terrestrial vegetation can reinvade the Kootenai river varial zone when flows are stabilized. Reduced flow fluctuations during the biologically productive summer months (as in the “flat” summer flows for bull trout) are particularly effective in restoring cottonwood stands along the river. Unfortunately, power operations during periods of high power loads during the cold months continue to cause intermittent flow fluctuations that did not occur prior to Libby Dam. Upstream of Libby Dam, annual fluctuation of the reservoir pool creates a varial zone that is neither a terrestrial or aquatic environment. Therefore, we are experimenting with terrestrial vegetation that can tolerate periods of inundation.  Terrestrial wildlife may also benefit from experimental plantings of rapidly growing native plants in the exposed varial zone.  

Comment: This is a weak proposal for over $4M for five years. This is a collection of ongoing research, “fix-it,” exploration, social action, and construction projects each of which deserves careful scrutiny to assess whether or not it is increasing fish abundance.

Response: Fisheries losses due to the construction and operation of Libby Dam have resulted in a greater economic loss to the state of Montana. Mitigation of the losses described in the Mitigation and Implementation Plan will indeed be costly. We would appreciate your specific recommendations for making our efforts as cost-effective as possible.  

Comment: The abstract claims that the objective is to mitigate for Libby Dam via habitat enhancement, fish passage improvements, etc., and through investigation of alternate upstream reservoir operating procedures.  Just how any of that would be done is missing from the proposal. 

Response: We have determined that improvement of fish passage at man-caused barriers (including poorly placed culverts, irrigation diversions or landslides caused by land management) is a cost-effective way to expand the range of migratory fish populations onto remaining existing habitat. In most cases, kilometers of habitat can be reconnected to the Kootenai river system by replacing undersized culverts with larger pipes, open-bottomed arch culverts or bridges. Channelized stream reaches and head cuts can be repaired by relocating the stream into its original channel and restoring the natural stream length, band width and meander pattern. Rosgen techniques are applied based on reference reaches and knowledge of the environmental requirements of the various life stages of native fish species. Alternative dam operations have been pursued through the NWPPC Fish and Wildlife Program, SOR process, the white sturgeon recovery plan and federal Biological Opinions using the modified IFIM river model, biological reservoir model (LRMOD), entrainment model (SELECT) and thermal models.        

Comment: There is no work plan, no indication of what’s been accomplished to date and how proposed actions (which aren’t specified) would relate to past work.  What would be done with almost $1M per year is not clear.  Most of the proposal is a statement of problems resulting from dam construction, with nothing on what will be done, and why it might be effective.

Response: We have attempted to address this concern in these responses and the attached revised proposal. 

Comment: Furthermore, the project team appears to have no hydrologic or water management expertise, which will be essential if anything realistic is to be accomplished relative to investigation of reservoir operations.

Response: The project team has some history of realistic accomplishments relative to investigation of reservoir operations. In brief, the Integrated Rule Curves (IRCs) developed for operating Libby Dam were based on an empirical biological model (LRMOD) that was favorably reviewed by the ISAB and two independent technical reviews (including Dr. James Anderson) during development. The model was created in cooperation with Montana State University (Dr. Dan Gustafson under the supervision of Dr. Dan Goodman).  The ISG recommended that IRCs be applied to other storage projects in the Columbia River basin (Return to the River) and recognized that operations for anadromous fish recovery caused impacts above and below Libby Dam (ISAB 1997). The IRCs were found to be consistent with the normative river concept. The NWPPC, BPA, BoR and ACOE have reviewed our work and recognize the products as worthy of their attention. The IRCs were adopted by the NWPPC in 1995. The ACOE variable flow, system flood control strategy VARQ, was developed in part based on the system flood control strategy in the IRCs (Marotz worked with Pat McGrane during the development of VARQ ). VARQ was recommended for implementation in the terms and conditions of the NMFS and USFWS 2000 Biological Opinions.  The sturgeon tiered flow approach. developed by the project manager and two previous MFWP project employees, was adopted by the Kootenai white sturgeon recovery team, included in the recovery plan and specified for implementation, in a simplified form, in the  USFWS 2000Biological Opinion concerning white sturgeon. 

The IRCs were supplanted by operations called for by the NMFS and USFWS 1995 and 2000 Biological Opinions on the operation of the FCRPS, although many of the IRC components have been retained. For instance, reservoir elevations above the IRCs were allowed by the IRC operation and in average or lower water years. The Biological Opinions call for the implementation of VARQ, which allows reservoir elevations to exceed the elevational targets, described by the IRCs. The benefits to resident fish due to VARQ include higher reservoir elevations, improved reservoir refill probability and greater spring flows during less than average water years without compromising reservoir refill. These benefits are consistent with the intent of the IRCs   

Comment: The review team had many specific questions about the work. Listed below are some of them, which may be helpful in recasting the proposal.

1. Page 13, Objective 3.  Have the disruptive conditions that led to poor riffle, run, and pool frequencies been stopped so that project efforts will be long-term?

Response: Best Management Practices for timber extraction and road building have improved land management substantially since many of the existing impacts occurred. For instance, intermittent streams in the headwaters of tributaries are now treated similarly to perennial streams to reduce water yields during spring runoff. Forest managers are monitoring and limiting water yields to reduce high destabilizing flows that can cause lateral erosion along the stream course, fill pools with bedload and cause sediment deposition in the lower gradient portions of the stream.  Head cuts resulting from poorly designed stream crossings can be arrested and repaired in conjunction with stream restoration activities in the reach affected by crossing. Recovery of riparian vegetation in stream headwaters and valley corridors using passive techniques (e.g. fencing, grazing rotations etc.) have removed destabilized conditions, so that stream repairs will persist. Rosgen techniques strive for dynamic equilibrium after the disruptive condition has been corrected.    

2. Page 13, Objective 4, Bullet 1.  Shouldn’t this be an experiment to determine what structure and dynamics would favor native species assemblages?

Response: Although experiments continue, the basic needs of native species (e.g. favored temperature regimes, allowable percentage of fines in spawning substrate, preferred cover types) have been well documented.  Use of reference reaches or detailed environmental surveys, where natives are thriving, provides templates for habitat restoration in disturbed areas.  

4. Page 13, Objective 4, Bullet 2.  This statement says that natural densities will be increased implying that a population already exists, but its density will be increased.  Why wouldn’t natural spawn take advantage of the available food and space?

Response: RSI’s are temporary surrogates for natural spawning substrates as factors leading to lack of suitable spawning substrates are corrected. We postulate that spawning habitat is limiting in reservoir tributaries because filling Koocanusa inundated most low-gradient streams in the system, yet the headwater areas persisted (i.e. food and space for adult fish).

In some areas (e.g. Young Creek), there is a lack of spawning adults to seed the available habitat. The experimental application of RSIs will be useful to determine if a wild spawning run can be established by increasing the number of juveniles in the stream. In the interim, research is determining if the run had been reduced because of lack of recruitment or if juveniles are not surviving to maturity due to factors outside the natal tributary.    

5. Page 13, Objective 4, Bullet 3.  What are methods for selective removal of non-natives?

Response: We are experimenting with step-wise removal of fish above or between fish barriers using chemical rehabilitation (Rotenone and antimycin) and intensive electrofishing. At present, antimycin has the greatest track record for effectiveness in lotic systems. Late season application, just prior to ice formation, has the greatest track record for complete fish kills in lentic systems.    

6. Page 14, Objective 1, Bullet 4.  What is revegetation here?  Is planting necessary?

Response: Our parallel project on Hungry Horse Reservoir has experimented with test plots of four willow stocks (unrooted sprigs) cut from the same location. Survival was observed after inundation for less than 43 days. Surviving plants then created shelter for natural plant invasion. Aerial seeding of native plant mixtures provided temporary cover between periods of inundation. Established plants created stable substrate for aquatic insects during the spring/summer period after inundation. Although natural colonization by bunch grasses was observed in the reservoir varial zone during the extreme reservoir drawdowns and refill failures in the mid-1980s, plant invasion did not occur during the first year. We would like to determine if plant reinvasion can be accelerated and sustained within the top 10 feet of the reservoir to mitigate the impacts of summer drawdowns for anadromous species recovery. This action is included in the terms and conditions of the USFWS 2000 Biological opinion on the operation of the FCRPS.  

7. Page 15, Objective 6.  Don’t these deltas form during each flood event making need for a continuing project?  If so, what rotation timing is needed to keep all streams open?

Response: Historically, delta materials at tributary mouths on the Kootenai River were periodically washed away by high spring flows. Regulation by Libby Dam reduced the spring freshet, allowing deltaic materials to accumulate. In 1997, project personnel surveyed the topography of the deltas on several tributaries to provide a baseline for later comparison and found that some deltas posed complete or intermittent passage problems to migratory fish. Later surveys revealed additional deposits or changes in the topographical structure of the deltas. If passage obstructions were repaired, new deltas would be deposited over time. Although the rate of delta formation varies at each site, we anticipate that infrequent removal at a 15 to 20 year interval would be adequate to maintain passage. In addition, rehabilitating upstream sources of lateral scour will reduce the rate of delta formation.

In streams inhabited by bull trout, spawning may be unsuccessful during a given year as evidenced by missing year classes. A barrier impeding the spawning run may cause this. If this occurs, it is important that passage not be impeded for six or more consecutive years to avoid eliminating the population in the tributary.  

8. Page 15, Objective 15.  What is the hypothesis to be tested here?

Response: We included this objective in our proposal because we will cooperate with IDFG and KTOI to monitor their proposed experiment. Montana has not committed to any artificial nutrient additions to the Kootenai River in Montana, but could serve as a control site for experiments conducted downstream. We recommend that this question be referred to the agencies proposing the experiment. 

9. Page 15, Objective 1.  Have land uses and flow restrictions been changed to ensure maintenance of any restoration?

Response: Channelized stream reaches and head cuts can be repaired by relocating the stream into its original channel and restoring the natural stream length, band width and meander pattern. Rosgen techniques are applied based on reference reaches and knowledge of the environmental requirements of the various life stages of native fish species. Restored channels are designed based on the water yield from the upstream drainage area. The channel morphology is structured to maintain hydraulic energy to transport bedload and avoid aggradation. In many cases, the upstream portion of the drainage is relatively undisturbed; the channelized reach is the major disturbance. 

10. Page 15, Objective 2.  When actions such as those proposed are taken, what are the assessment criteria?  Are the same criteria applied to any location along the channel’s course?  Are the criteria designed to protect the diversity of substrate composition that might be found in a comparable wilderness stream?

Response: This objective was included in the subbasin plan by other cooperators. We assess the condition of spawning substrate using sediment coring and scoring techniques and promote standards to reduce fine sediments in spawning substrate. We are not proposing active improvement of stream sediments. Our strategy is to work with land managers to improve land management practices to prevent unnatural sediment input and allow the streams to stabilize over time.    

11. Page 16, Objective 3.  Same as previous question.  What is the natural diversity in stream temperatures?

Response: We monitor water temperatures in streams that appear to be vulnerable to excessive heating (e.g. where the channel has been altered to a low depth/width ratio or riparian vegetation has been removed) by deploying recording thermographs. If the stream temperature exceeds the tolerance limits of native fish, we serve as the data repository for action by other agencies (to secure 319 grants, etc.). Water temperature can be manipulated by preserving stream flows, replacing overhanging riparian vegetation or by restoring the original depth/width ratio.  

12. Page 16, Objective 1.  Does removal method include use of poison?  If so, what precautions are taken to protect non-target organisms such as amphibians?

Response: Chemical rehabilitation is one of the management tools used in our proposal. Removal methods include the use of rotenone and antimycin.  Prior to application of icthyotoxins, project personnel inventory the aquatic community, including amphibians. Information on sensitive species is available from the Montana Natural Heritage Program. Coeur D'Alene Salamanders (Plethodon idahoensis) exist west of Libby Reservoir and have been documented in spray zones along the Kootenai River. This habitat type would not be targeted for chemical treatment. Tailed frogs (Ascaphus truei) inhabit stream habitats in western Montana. Late fall treatment of lakes often corresponds with little to no lake outflow. When water is flowing from the lake, detoxification is prescribed. Chemical treatment will not occur if non-target species will be permanently harmed.  

Walker (1964) and Schnick (1974a) indicate that antimycin has no effect on amphibians at concentrations used for fish removal, 8 to 12 ppb. Rotenone is toxic to most gill-breathing larval amphibians, but is not harmful to adults (Schnick 1974b), except Tiger salamanders.  No tiger salamanders have been observed in the study area to date. However, because the treatment will occur during late fall, just prior to ice formation, most if not all, larval salamanders will have metamorphosed to adult form. 

Post-treatment inventories in previous chemical treatments have shown that amphibians rebound after treatment (MFWP unpublished file data). Although the probability of eliminating a species of amphibian from the project area is low, any amphibian species not documented in the post-treatment survey will be reintroduced. Frog, toad or salamander egg masses will be located in the nearest neighboring population and placed in suitable habitat within the project area to facilitate their reestablishment. 

Schnick, R.A.  1974a. A review of the literature on the use of Antimycin in fisheries. US Fish and Wildlife Service. Fish Control Laboratory, La Crosse, Wisconsin. 

Schnick, R.A.  1974b. A review of the literature on the use of Rotenone in fisheries. US Fish and Wildlife Service. Fish Control Laboratory, La Crosse, Wisconsin.

Walker, C.R., R.E. Lennon and B.L. Berger.  1964. Preliminary observations of toxicity of antimycin A to fish and other aquatic animals. US Fish and Wildlife Service, Invest. Fish Control. No. 2. 

13. Page 16, Work Objectives and Tasks.  How do the elements that follow here fit with the former? 

Response: This is addressed in the attached revised proposal.  Workplan Objectives and Tasks have been integrated with Objectives and Strategies in the subbasin summary. 

14. Page 17, items b, c and f.  These elements suggest that a system for assigning priorities to streams.  Do these choices reflect what is needed to protect and enhance the structure of resident fish populations needed to maximize their viability in the long-term?

Inventories provide site-specific information on stream order, gradient, stream flow, land ownership and the current status of the fish community and their habitat. Although many stream inventories were completed previously and included in the Libby mitigation plan, additional sites are being considered for future project areas.  Prioritization of project sites is based on a) the existing species assemblege, b) relation to nearby fish populations, c) stream gradient and channel type, d) type and extent of limiting factors, e) cost of restoration, f) likelyhood of success  and g) opportunity. Streams containing native species are prioritized higher than those containing nonnative species for habitat restoration. Streams that can be restored to expand core areas or to protect naturally reproducing aboriginal stocks are highest priority. Streams containing nonnative species are considered for selective removal of the introduced species based on the degree of threat to native species. The mitigation plan categorizes the streams by order and gradient. Reference streams provide an estimate of the potential of each type to produce native fish (a surrogate for carrying capacity). Streams with the greatest potential to produce fish are prioritized higher. Sites that can be restored cost-effectively will be completed first. We also prioritize timely opportunities that may not be availible if the project is postponed. 
15. Page 18, first paragraph.  Isn’t habitat limiting for adult fish in any stream?  What can be done if food is the limiting factor?

Response: Yes, adult habitat is limited in any stream. We were referring to a lack of over wintering habitat in pools that have filled with streambed sediments, and reduced security cover in the form of unimbedded cobble and large woody debris. The habitat remaining in Young Creek is primarily juvenile habitat in the form of riffles and pocket pools. Rehabilitation projects will restore pools to the channel. We expect the project to persist because land management practices have improved since the initial disturbance occurred.  

Food production is sufficient to support the increased juvenile densities provided by the RSI’s. However, insect production could be enhanced by reducing substrate embeddedness, thus restoring interstitial space (insect habitat) between unconsolidated cobbles. We do not propose to manipulate the substrate to affect this change. However, stream restoration using Rosgen techniques and reference reaches to mimic the original condition of the stream will increase the hydraulic capacity of the stream to pass, sort and redistribute the bedload, and will likely reduce the embeddedness of sediments in riffle areas associated with the created pool habitats.      

16. Page 20, item 9.  Implication here is that the structure of the population(s) is known.  Is that true?

Response: The structure of the population(s) is not fully understood.  The Montana bull trout scientific group has distinguished the middle Kootenai bull trout population below Libby Dam from the upper Kootenai  population above Libby Dam. Upstream migration is blocked by the dam, and the populations are now isolated except for individuals entrained through the turbines from the reservoir. The middle Kootenai population upstream of Kootenai Falls is connected to an unknown extent to the lower Kootenai. Upstream and downstream movement past the falls has been documented. Above Libby dam, spawning populations have been monitored in several tributaries in the US and British Columbia (through collaboration between this project and the BC Ministry of Environment).  Redd counts, juvenile population estimates and tagging information provide some information on population structure. There is a need for more information. 

17. Page 20, Item 11a.  Reason?

Response:  Migrant traps are used to assess trends in the spawning population. The Young Creek trap will determine if the juveniles originating from the RSI’s survive to return as adult spawners. Big Creek, a reservoir tributary, has a long-term record for comparative assessment of changes in the reservoir population. Sinclair Creek is being monitored to assess changes in the spawning population resulting from improved fish passage at a barrier we recently reopened as part of this project. Therriault is being monitored to provide a baseline prior to completion of stream restoration in a channelized section. Fortine Creek is a degraded tributary to the Tobacco River that may become a future mitigation project. The Tobacco River is the migration corridor for the largest bull trout run from Libby Reservoir into a US tributary, Grave Creek. Monitoring spawning runs provides information on the effectiveness of the various mitigation projects. 

18. Page 21, Item 12c.  How will this experiment be designed and the results evaluated?

Response: We propose to measure brook trout densities in an isolated segment of stream before and after deploying RSI’s to introduce westslope cutthroat trout.  The number of eggs hatched in the RSI’s will be determined based on our experiences in Young Creek.  Success will be determined based on changes in brook trout and cutthroat densities.  We will also measure habitat variables. 

Montana’s efforts to restore cutthroat trout to native habitats have been focused primarily in the Missouri River drainage.  Shepard et al. (1998) concluded that historic cutthroat trout habitat currently dominated by brook trout could not be reclaimed by cutthroat trout unless brook trout were physically or chemically removed.  We propose an experiment using RSI’s to test this theory.  

The use of RSI’s in reclaiming historic westslope cutthroat populations would be much more cost-effective than physical of chemical removal.  Barron Creek is an isolated tributary to Koocanusa Reservoir, and is unlikely to contribute adfluvial populations of cutthroat trout to the reservoir stock.  Displacing brook trout in Barron Creek would prompt utilization of RSI’s in other reservoir tributaries where brook trout have become established.

Shepard, B.B., M. Taper, and R.G. White.  1998.  Influence of abiotic and biotic factors on abundance of stream-resident westslope cutthroat trout Oncorhynchus clarki lewisi in Montana streams. USDA, Forest Service, Rocky Mountain Research Station, Boise, Idaho.

19. Page 21, statement after 12c.  What is success?

Response: Success in this case is restoration of either an adfluvial or resident population of westslope cutthroat trout.  Restoration is in terms of increased abundance, increased size structure, and increased age structure.

20. Page 22, Item 15.  Is this possible given the variation seen in comparable studies elsewhere?

Response: We assert that by reducing flow fluctuations the area of the varial zone will become smaller. The varial zone is biologically unproductive, so a reduction in the varial zone will improve insect production and food availability. Insect production is indeed variable, but we can grossly estimate the amount of insect production lost due to dewatering as flows and water stage decline. Estimation of total available habitat at various flow levels provides a reasonable estimate of insect production under various flow scenarios. Production estimates will be based on empirical samples of insect densities and colonization rates after increased flows flood portions of the channel that were previously dry. Comparison of various operation strategies will provide relative measures of possible insect production within each scenario. Although imperfect, the model will provide insight into what flow scenarios will be preferable, in the event that tradeoffs between reservoir elevations and river flows must be considered.     

