MFWP Responses to ISRP Comments on our FY 2007-2009 Project Proposal

199101903 - Hungry Horse Mitigation Program

Sponsor: Montana Fish, Wildlife & Parks

Location: Mountain Columbia Province – Flathead Subbasin
Short description: Fisheries mitigation for the construction and operation of Hungry Horse Dam. Implements habitat restoration, improves fish passage, protects and recovers native fish populations and reestablishes fish harvest opportunities.

ISRP Recommendation: Response requested

Response to the ISRP comments:

RE:  This is a well-written proposal including a good literature review and synthesis. 

Response:  We appreciate these comments, and we value the thorough review of our proposal by the ISRP.  

RE:  The subbasin has gotten some mitigation by changed operation at the dams.  The other half of mitigation must come through these other actions. 

Response:  Indeed, the Flathead River system has benefited from changes in dam and reservoir operation as a result of our work.  However, as the reviewer points out, an estimated 124 km of critical spawning and rearing habitat for native fishes (bull trout and westslope cutthroat trout) was lost when Hungry Horse Dam was completed in 1952, and the impoundment has led to an annual loss of 250,000 juvenile bull trout and 65,000 juvenile westslope cutthroat trout.  Annual losses associated with the construction and operation of the dam will, therefore, never be fully mitigated, whereas habitat losses can be mitigated but never fully at a 1:1 ratio.  As such, our proposal contains several important projects designed to offset these losses, which are consistent with the Mitigation Plans of 1991 and 1993 and the Flathead Subbasin Plan of 2004.  Further, it is difficult to assign percentages of mitigation achieved given the complexity of the biological interactions within the watershed that vary in time and space.   

RE:  It would be helpful if they had a mitigation rationale with each action/work element. Even though not required, it would be very helpful if this lengthy list of projects and activities had better individual justification for mitigation responsibility.  The sponsors need to provide a prioritization of tasks (by objective). The subbasin plans for Kootenai and Flathead were comprehensive and of high quality.  It seems the prioritization efforts from the subbasin plans (QHA) could be better applied to prioritize the various proposed actions in this project.

Response:  Our mitigation rationale is defined throughout the 64-page narrative.  The overarching rational for the program is defined in the “Technical/Scientific background” section, which follows the federal action agency’s 4-H plan designed to recover Columbia River fish species listed as threatened or endangered under the Endangered Species Act.  Our mitigation program adopted a similar scientific framework to offset fisheries losses at various spatial scales, descending from basin-wide, and over-arching mitigation requirements to site-specific actions, focusing on three primary limiting factors: habitat degradation and fragmentation, non-native species interactions, and dam operations.  Mitigation projects are selected and prioritized based on decision pathways described in the Flathead Subbasin Plan (2004) and summarized within the proposal.  As such, all our proposed projects are classified as high priority under the Flathead Subbasin Plan, and this project consistently ranks as a high priority project for resident fish mitigation in the Columbia River basin.  

We believe that the project background and accomplishments in the narrative, the lengthy list of basin-specific publications and reports, and the supporting information under each work element and task provides more than adequate justification for our proposed mitigation activities.  Further, each objective and task is directly supported in the Flathead Sub-basin Plan, which provides the framework and justification for our program and the multiple tasks and objectives within.     

RE:  The response needs to include details of the specific monitoring designs, hypotheses, and metrics to evaluate effectiveness and benefits of the efforts. Five specific objectives (with detailed sub-objectives) are identified. Most are measurable and amenable to monitoring and evaluation, although specific hypotheses and metrics are not included.

Response:  The following are specific hypotheses and metrics, although much of this information is provided in the narrative:

Biological Objective 1:  Reduce negative non-native species interactions in the upper Flathead River system.

Hypothesis:  Reduction in distribution and abundance of non-native species in selected areas of the Flathead River basin will maintain or increase native fish populations.  The following objectives serve to test this hypothesis:    

Objective 1A:  Implement the South Fork Flathead Watershed Westslope Cutthroat Trout Conservation Program.

This project was designed to protect these genetically divergent populations of native WCT from hybridization with nonnative and genetically introgressed trout populations that are escaping from headwater lakes stocked during the early 1900s.  To accomplish the goals, MFWP is proposing to remove hybrid trout from 21 lakes in the South Fork Flathead drainage and replace them with genetically pure native westslope cutthroat trout over the next 10-12 years.  Please see the environmental impact statement (DEIS) released in June 2004 for more details.  

The overall hypothesis is that these source populations pose a long-term threat to the persistence of genetically pure WCT in the South Fork metapopulation, and that removal of non-native source populations will reduce the threat of hybridization to these populations.  The metrics used to evaluate and monitor this project are described in detail in the EIS and in numerous project reports, and include genetic testing (microsatelite analysis), population monitoring (abundance, size and age-class distribution), and fitness (survival and growth).

Objective 1B:  Develop “within-drainage” stocks of westslope cutthroat trout in the South Fork Flathead River and Haskill Basin Creek 

Our goal is to maintain genetic diversity and local adaptations of WCT populations in the South Fork.  Therefore, we are pursuing an experimental genetic conservation strategy to develop “within-drainage” stocks of WCT for restoration purposes in waters where the aboriginal population differs from Montana’s captive M012 brood stock.  Our hypothesis is that populations established by replicating wild donor populations with unique alleles from each stream (within-drainage stocks) will maintain genetic diversity and have greater fitness than populations established using the MO12 broodstock.  The metrics used for this analysis will be genetic sampling using microsatelite analysis (Boyer 2006), fish abundance and age-structure information, and fitness parameters (growth and survival).  Muhlfeld (2006) provides a detailed description of the approach to combine genetics, PIT tagging, and population characteristics to address this question.   

Objective 1C:  Complete the Council’s 3-step process and build the Sekokini Springs natural rearing facility

Please see responses above (Objective 1A and 1B).  We are updating the Master Plan to include chapters on our “risk management Plan” and “long-term RM&E plan” containing specific objectives, hypotheses and metrics.  

Objective 1D:  Suppress and eradicate migratory WCT x RBT hybrid populations in the mainstem and North Fork Flathead River

Hybridization is a primary threat to westslope cutthroat trout in the upper Flathead River system.  This project identified hybrid source populations in the lower portions of the watershed that pose an immediate threat to the persistence of WCT in the Flathead River headwaters (Hitt et al. 2003; Boyer 2006).  Source populations are dominated by non-native rainbow trout (RBT) alleles, and are considered hybrid swarms, where each individual in the population has RBT alleles.

Our work will focus on the overall question: why are hybrids successful at expanding their range, and what suppression methods are likely to succeed in limiting or reducing the spread of hybridization?  There are two non-mutually exclusive reasons for the spread of hybridization: (1) hybrids are more fit and (2) hybrids have greater straying rates.  Further, there are two interacting factors that influence fitness, environmental and genetic, and it is important to measure multiple fitness components to allow stronger inferences on assessing the factors associated with the spread of hybridization (Arnold and Hodges 1995).  

In this study, we will look at several components of fitness between hybrids and genetically pure WCT (i.e., growth, abundance, survival, genetics, life-history etc.) and examine the relationship between fitness and environmental correlates.  The overall hypothesis is that non-native rainbow trout were stocked in lower portions of the Flathead River system and have subsequently established population strongholds in these habitats that promote a fluvial life history that may disrupt local adaptations of WCT.  Further, hybrid and pure RBT probably have increased straying rates and sufficient fitness that result in the expansion of hybrid zones.  We will attempt to combine all the demographic, genetic, and environmental data into a multivariate model (e.g., matrix model) or descriptive analysis to explain the variation in degree of introgression and abundance of hybrids throughout the Flathead system.  The combined data will assess the mechanisms responsible for hybridization, and develop methods to potentially limit or eradicate hybrid source populations. To our knowledge, no studies have used a multi-pronged approach to investigate the spread of hybridization between RBT and WCT in a natural environment, and then apply this knowledge to assess whether resource managers can reduce or eliminate the spread of hybridization and protect and conserve native WCT populations for future generations.  Results of this study may also provide insight into hybridization issues with other plant and animal species.


The metrics for this objective will be a measurable reduction in the degree of admixture in the North Fork Flathead River as determined by molecular DNA analysis (see Boyer 2006 for details of this approach).

Objective 1E:  Develop genetic markers to assess relatedness and genetic composition of native and non-native trout populations

Please see tasks and objectives for the detailed hypotheses and metrics.

Objective 1F:  Determine the origin and population structure of WCT, RBT, and WCT x RBT hybrids in the upper Flathead River system using telemetry and scale and otolith chemistry analysis.

Please see tasks and objectives for the detailed hypotheses and metrics.  In short, we will monitor dispersal of WCT, RBT and hybrid trout using telemetry genetics and otolith microchemistry.  The hypothesis is that RBT have greater straying rates that may disrupt local adaptations of WCT populations in tributaries to the North Fork.  The metrics used for this objective include spawning data (timing and location) of each test group and analysis of Sr 87/86 isotopes along the axis of each otolith. 

Objective 1G:  Assess competitive interactions of non-native lake trout and native bull trout in Swan Lake, and assess the feasibility of suppressing lake trout.

The overall goal of this research project is to assess various sampling, removal, or suppression techniques for lake trout.  The overall hypothesis is that reduction of lake trout in Swan Lake will protect and conserve bull trout in the Swan River system.  The metric will be to maintain or increase bull trout through monitoring of population abundance (redd counts and gillnetting).  The specific objectives are to: 

1. Identify the timing and location of spawning by lake trout in Swan Lake.

2. Evaluate the efficacy of cod traps, gill nets, electrofishing, and other methods, including bait and attractants, for sampling lake trout.

3. Determine if baiting cod traps, gill nets, or other traps increases 

4.      catches of lake trout. 

4.  Estimate population density of lake trout.

5. Model various harvest scenarios to estimate effort needed to negatively impact the lake trout population.

Approach

Spawning areas

Ultrasonic, depth-sensing transmitters will be implanted in adult lake trout to assess their distribution in the autumn (September through November) and to identify likely sites where lake trout aggregate during spawning (Gunn 1995).  Identification of spawning areas is important to assess the efficacy of various sampling techniques while minimizing by-catch of bull trout.  Sub adult lake trout will be tagged to assess habitat use of juveniles.  Appropriate transmitters will be used for adult and sub-adult lake trout to minimize transmitter to body weight ratios (2% transmitter:body weight maximum) while maximizing battery longevity  (Model DT-97, Sonotronics Inc.).  Surgical procedures will be slightly modified from Winter (1996) and Summerfelt and Smith (1990).  Fish will be anesthetized with tricaine methanesulfonate (MS-222) and transferred to a portable operating table.  During surgery, water will be used to irrigate the gills with additional MS-222 water or lake water to keep the fish at a desired level of anesthesia (Muhlfeld et al. 2003).  Tracking will be conducted with a USR-96 scanning receiver and DH-4 directional hydrophone (Sonotronics Inc.).  For each location, the boat will be navigated over the fish until equal signal strength in every direction is achieved (Guy et al. 1994).  When a final fix is determined, a Universal Transverse Mercator (UTM) coordinates from a global positioning system (GPS, accuracy <9 m), transmitter code, transmitter ping interval (later translated to fish depth), lake depth (measured using a depth finder), date, and time, will be recorded. To further evaluate likely spawning sites, an Aqua-Vu DT series underwater video camera will be used to document presence of mature lake trout and further evaluate substrate size, quality, and distribution.    

Gear evaluations
Once spawning locations are identified, effectiveness of cod traps, gill nets, boat electrofishing, and other methods will be evaluated in the spawning area during the autumn.  Three replicates of each gear and bait combination will set within the spawning area.  Location for each gear type will be randomly set and stratified by habitat type and spawning area. Gear type will be evaluated based on catch per unit effort (C/f) and lake trout size distribution sampled.  All lake trout sampled will be measured and weighed.  Otoliths will be removed from all deceased lake trout and bull trout.  Otoliths will be maintained for age and growth analyses.  Otoliths will be prepared similarly to Dux (2005).   Length and weight will be obtained from all species in the incidental catch.  

Baiting gear with ovulating females and/or spermiating males will be conducted in addition to the non-baited gear (control) evaluation.  Nets baited with spermiating brook trout males increased overall catch when compared to nets that were not baited; however, female brook trout were not attracted in greater proportion than in the control nets (Young et al. 2003).  Young et al. (2003) attributed the gender difference in catch to their study design and suggested that spermiating males may increase catches of females given the nets are placed in the correct habitat.  An attempt will be made to determine if male or female lake trout attract more females, but this may be difficult given logistic and monetary constraints.  That is, we will likely use spermiating males for the study.  The baited gear and non-baited gear sampling will occur simultaneously as paired tests.  Statistical comparisons of C/f and size distribution will be made among gear and bait type.  Underwater cameras (e.g., Aqua-Vu DT) will be placed on a subset of baited and non-baited gear to observe behavior of lake trout as they approach a gear type.

Population estimates

Lake trout population density will be estimated to develop baseline data on their abundance and develop realistic population growth and harvest simulation models.  The population density estimator will be determined after the first fall sample.  The 2006 fall sample (i.e., preliminary data) will allow us to better understand capture efficiency and the most appropriate population density estimator and subsequent sampling design for estimating density.  A variety of harvest simulation models will be used, such as MOCPOP and FAST, to determine the needed effort to control lake trout.  

Biological Objective 2:  Implement stream and habitat restoration projects in the upper Flathead River system using natural channel design approaches. 

Objective 2A:  Restore critical bull trout and westslope cutthroat trout habitat in the upper Flathead River system.

Objective 2B:  Restore the abundance and frequency of wood in two critical bull trout spawning and rearing streams in the North Fork Flathead River. 

Objective 2C:  Eliminate barriers to fish migration in critical westslope cutthroat trout streams in the upper Flathead River system

Objective 2D:  Implement bank stabilization techniques in the lower Flathead River upstream of Kerr Dam using native vegetation and materials.

Objective 2E:  Conduct necessary activities to maintain restored/enhanced condition of property 

Biological Objective 4:  Monitor and evaluate fish populations and habitat characteristics.  

Objective 4A:  Monitor watershed level fish and habitat parameters in cooperation with fish management staff and other BPA projects

The overall hypothesis for all these objectives is that restoration of habitat, connectivity, channel morphology, and riparian function will, in turn, promote suitable habitat conditions for growth, survival and reproduction of all native species and life history forms in the Flathead system.  As such, we monitor fish populations and their habitats associated with all mitigation projects and monitor index streams and spawning and rearing habitat for trend analyses.  Each project requires a different approach depending on the location, species, or objective.  

The metrics used to assess these projects are explained in detail in all the project reports cited in the proposal.  Techniques include, fish abundance and distribution monitoring (redd counts, electrofishing depletion and mark-recapture estimates, gill-netting for trend series analysis) and habitat and stream channel evaluations, including, Rosgen Level II and III channel surveys, Wolman pebble counts, longitudinal surveys, habitat availability surveys, and large woody debris inventories.

RE:  The response needs to include data to show that this project is making progress in attaining the numerical goals in fish abundance. Monitoring of stream channel alterations for fish in the Flathead system do not show great benefit to-date from the enhancement strategies employed. The response needs to include convincing evidence to show that the continued application of these strategies is warranted.
Response:  Hungry Horse Mitigation has a long history of implementing successful stream restoration and fish passage projects in the Flathead drainage and our monitoring data show great benefits to date from our activities (see tables 1 and 2 in the narrative).  Our mitigation program follows a detailed monitoring program to assess changes in fish abundance and distribution and stream and habitat characteristics associated with our restoration projects (Knotek et al. 1997).  It is important to monitor our restoration activities to assess the effectiveness of our actions and to improve on our techniques over time.  

For example, our project has the longest standing dataset on bull trout abundance that we are aware of throughout their range, including basin-wide redd surveys, juvenile abundance estimates, adult monitoring in Hungry Horse Reservoir, and extensive data on the quality and quantity of suitable spawning and rearing habitat in tributaries throughout the basin (substrate coring and scoring).  
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Another example of our fish population monitoring is Abbot Creek, a stream where we have suppressed non-native rainbow trout since 2001.  Our actions have shown great benefit to date at the population level.



In Gooderich Bayou, we installed a barrier to fish migration in 2003 to reduce rainbow trout production in the Flathead.  Our actions have shown a 66% reduction in RBT redds above the barrier and our data indicated that the migratory component is eliminated.  Furthermore, over the past 3 years we have reduced recruitment of RBT by nearly 6,000 fish.

Additionally, we monitor stream and habitat characteristics to assess the effectiveness of our restoration projects.  Fish passage projects reconnect access to blocked spawning and rearing habitat.  Fish passage problems in tributaries to HHR were documented following reconstruction of roads to accommodate higher water levels (Morton 1955).  In the South Fork, approximately 20% of existing spawning and rearing habitat above the full pool elevation was blocked by poorly placed culverts (MFWP and CSKT 1991).  We restored connectivity to these areas and our monitoring data showed great benefits: 
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We restored 1 mile of critical spawning and rearing habitat in Emery Creek in 2000.  In order to assess the response of the fish population and habitat conditions, we conduct depletion estimates in the treated reach and monitor habitat characteristics.  Our results from Emery Creek undoubtedly show increases in adult escapement and juvenile recruitment (see Grisak 2004 for details).

Our recent monitoring results cannot be realized instantaneously as they are contingent on long timeframes that are related to the species’ life cycle (generation time) and environmental conditions operating at larger spatial and temporal scales (probably greater than our life time).  For example, in 2005 our project restored 3 miles of critical bull trout spawning and rearing habitat.  Our monitoring program will assess changes in spawning habitat availability and large woody debris abundance in the restored channel.  If we do not monitor this project, how can we measure the results and learn from our actions?  It will require at least 10 years until our actions are fully realized in this stream.

RE:  The different components of this proposal are not all equally relevant to mitigation efforts. The proposal would benefit if the disparate projects were ranked for relevancy to accomplishing program goals. Some of the proposal components would probably drop out.

This comment appears redundant with previous comments.  The different components of this proposal are equally relevant to mitigation efforts and our project’s mission to improve dam operations, critical habitat, native fish populations, while providing fishing opportunities.  All the proposed actions were initially prioritized prior to submission of the project proposal and are ranked as high priority.  As such, none of the proposal actions should be dropped.  

RE:  A major component is the master planning for the renovation and operation of the Sekokini Springs Hatchery, which is intended to provide for westslope cutthroat trout conservation and restoration.  Sekokini Springs will still need to be dealt with in the Three-Step process.  The proposal and ISRP review of the proposal do not get to the detail of the Three-Step review.  A number of issues associated with this plan are presently under discussion by the ISRP and sponsors.  
Response:  We agree.  The Sekokini Springs Natural Rearing Facility is currently under the Three-step process, and we anticipate completion of the Master Plan and long-term RM&E Plan in July 2006, after which the ISRP will have the opportunity to review.
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