BPA Project #199004400 - Coeur D'Alene Reservation Habitat Enhancement (Coeur d'Alene Subbasin)

Sponsor Response to ISRP Preliminary Review

Independent Scientific Review Panel Review (June 2, 2006)
Recommendation: Not fundable

Comment:

This proposal and a related Three-Step Review submittal have undergone significant ISRP review over the past decade. Despite reviewer efforts to inform modification of the project, the results do not indicate a benefit to fish and wildlife. Indeed, the project has not adopted appropriate methods to enable assessment of success. To quote the last review:

"A central concern of the ISRP (and the 1996 Amendment to the Power Act) is project accountability. The project has been ongoing for almost a decade (total expenditures of approx. $4 million), but the results reported do not show significant changes or demonstrate significant benefits. Therefore, benefits to fish and wildlife are only marginally justified. Adequate fish abundance data need to be collected and analyzed in order to show positive or decreasing trends." 

In the current proposal reviewers are provided exquisite detail on non-relevant metrics like the number of trout eggs per skein and water temperature by stream section, but nothing to show any benefit to cutthroat trout from this project. 

The project has two management goals and several elaborate research aspects. The management goals are improvement of habitat in some small streams for westslope cutthroat trout and removal of non-native brook trout from one of the streams. The research includes evaluating the effects of the management actions and measuring various fish population parameters so as to investigate differences among cutthroat trout life history types. In recent monitoring of habitat projects, treatment sites had much poorer physical values than control sites. Whether these are pre- or post-treatment values is not identified. The limited trout population data that are shown are whole-stream averages and not separated for treatment and control sites. 

The proposal briefly mentions that northern pike predation in the lake phase (and river phases) of cutthroat trout life histories is probably a major problem. If so, much of the management effort of this project is futile. The authors say "additional research will be needed to quantify predator production in the lake environment so that strategies for minimizing predation effects can be developed and tested as necessary." And they refer to the Avista Corporation item in the proposal's section on relationships to other projects, but that item contains no mention of predation. 

Brook trout removal attempts in 2004 and 2005 (and as proposed to continue) were spatially discontinuous and temporally gradual (annual removal). Such piecemeal removal - rather than a major, near-complete removal of the brook trout in the shortest time possible - has proved ineffective in numerous cases throughout the Intermountain Province and elsewhere. Such activity should be terminated. Also, there is no discussion of a barrier to prevent reinvasion by brook trout. Brook trout have also become well established in Alder Creek. Reviewers see no effort to integrate results from similar projects elsewhere regarding the issue of cutthroat trout population stabilization and restoration.

Sponsor Response

ISRP Comment:

Despite reviewer efforts to inform modification of the project, the results do not indicate a benefit to fish and wildlife. Indeed, the project has not adopted appropriate methods to enable assessment of success.

Sponsor Response:

Executive Summary  Project proponents have made significant changes to the monitoring and evaluation components of this project in response to specific ISRP recommendations made during the last provincial review.  The monitoring described in the project proposal looks at multiple biological and habitat response variables to increase the inferential power of relating project actions to fisheries response over time.  The ISAB has supported this approach because these indicators may be less variable and more sensitive to certain restoration approaches than monitoring fish density alone.  Collectively, these methods enable the Tribe to evaluate restoration effectiveness and adjust future restoration actions according to measured results.

This project has resulted in direct benefits to fish and wildlife in the target watersheds.  The most recent restoration treatments, which have reconnected streams to off-channel habitat and historic floodplain systems and removed passage barriers, provide fairly quick biological responses, are likely to last many decades, and based on available evidence, have a high likelihood of success.  Much of the riparian enhancements that have been implemented are expected to take 5-20+ years to illicit a biological response, and have a moderate to high probability of success.  Additional data has been provided in this response that indicates increasing population trends in the two watersheds where the majority of restoration actions have been implemented.
Full Response  Project proponents have made significant advances in the planning, implementation, and monitoring components of this project since the last provincial review by addressing specific ISRP recommendations, which focused on development of monitoring and evaluation strategies and project accountability.  In the 2002 final project review, the ISRP recommended that the project sponsors develop a plan to monitor progress including an experimental design to test the major hypotheses concerning habitat condition and resident trout production (ISRP 2001-4).  The ISRP further recommended that BPA contracting officers should ensure that a monitoring and evaluation plan is provided that is suitable for evaluating progress.
Project proponents drafted a Research, Monitoring and Evaluation Plan in 2002 to document a monitoring and evaluation strategy for measuring the effectiveness of restoration efforts in target watersheds.  A significant component of this RM&E Plan is the identification and long-term monitoring of stratified, treatment and control site pairings that enable the sponsor to address questions including life-history specific biological responses and physical habitat responses to management actions (Proposal, pg. 47, Table 17).  At these sites, habitat measurements are collected concurrently with fish sampling as recommended by the ISAB (ISAB 2003-2).  The RM&E Plan also considers several response variables in addition to fish abundance, which the ISRP and ISAB have identified as a deficiency of many monitoring efforts.  These response variables are described in the project proposal and include: juvenile to spawner abundance of adfluvial fish (Proposal, pg. 53); distribution and abundance of resident salmonids to show population trends (Proposal, pg. 49-51); and life history stage specific survival rates and growth rates to help separate production of resident and migratory forms of cutthroat trout (Proposal, pg. 53).  The strength of this monitoring design is the ability to integrate biological responses over larger spatial scales that encompass the full range of life history requirements for westslope cutthroat trout in the Coeur d’Alene Subbasin.  Collectively, measurement of these response variables increases the inferential power of relating project actions to fisheries response over time.  The ISAB has supported this approach because these indicators may be less variable and more sensitive to certain restoration approaches than monitoring fish density alone (ISAB 2003-2).
Substantive review of the RM&E Plan and the implementation approach adopted by this project has taken place.  BPA contracted Tracy Hillman and Charlie Paulsen to provide review and feedback for the development of the RM&E Plan.  Project proponents then made refinements to the RM&E Plan based on the technical comments received.  Several refinements to the strategy for habitat recovery are reflected in this project proposal, including the identification of restoration and monitoring objectives, milestones, indicators, and performance standards that reflect the range of watershed conditions through time and provide a basis for establishing desired trends in monitoring parameters where habitat degradation has occurred (Proposal, Table 17).  The strategies and indicators used by this project remain consistent with ISRP/ISAB, PNAMP and CSMEP guidelines for tributary habitat and population monitoring (ISAB 2003-2).
The project sponsor disagrees with the reviewer’s assessment that results do not indicate a benefit to fish and wildlife.  Sponsors are pursuing a strategy for habitat recovery that is based on a systematic inventory of conditions within the target watersheds, utilizes measures of ecosystem functionality that extend beyond the stream, identifies landscape-scale comparisons of life-history needs and habitat status, and utilizes explicit strategies for habitat recovery that strengthen ecosystem processes.  These integrated components comprise a scientific foundation for habitat recovery that is consistent with the subbasin planning efforts deemed successful by the independent scientific review panels (ISRP/ISAB 2004-13).  Within the target watersheds, there is substantial evidence that habitat and water quality factors currently depress mainstem production and reduce individual fitness particularly during the refuge and trophic migrations that occur between mainstem and tributary habitats (Proposal, pg. 5).  Restoring degraded mainstem habitats and connecting them to remaining strongholds for spawning and rearing has great potential to increase westslope cutthroat trout production and productivity in target tributaries.

The restoration activities that have been implemented, particularly since 2002, have reconnected aquatic, riparian and floodplain systems, removed passage barriers, improved large wood recruitment potential, increased instream habitat complexity and large wood volume and frequency, and restored normative off-channel sediment storage and routing processes (Proposal, Table 6).  Brook trout suppression efforts have reduced the numbers of this non-native species in Benewah Creek during 2004 and 2005 (Proposal, pg. 34-36).  Most treatment sites have shown improvement in key performance indicators compared with pre-treatment conditions.  Recent reviews of stream restoration techniques, however, suggest a range of response time and probability of success for the techniques that have been utilized by this project (Roni et al 2002, ISAB 2003-2, Reeves et al. 1997, Kauffman et al 1997).  For example, the riparian enhancements that have been implemented over the last 10 years (i.e., fencing, riparian planting, conifer conversion) are expected to take 5-20+ years to illicit a biological response, and have a moderate to high probability of success.  Whereas, the most recent projects that have reconnected streams to off-channel habitat and historic floodplain systems and removed passage barriers provide fairly quick biological responses, are likely to last many decades, and based on available evidence, have a high likelihood of success (Roni et al. 2002).  Table 6 in the revised proposal has been modified to reflect this information (Proposal, pg 21).

There are numerous examples in the scientific literature that validate the benefits of the above activities to fish and wildlife.  Restoring incised mainstem reaches will improve channel stability, increase groundwater-stream water interactions and moderate summer water temperatures.  Numerous studies have demonstrated the importance of groundwater influence as a critical habitat attribute for stream fishes; affecting habitat selection and utilization in both summer and winter (Cunjak and Power 1986; Curry and Noakes 1995; Baxter and Hauer 2000; Ebersole et al. 2001), incubation success (Sowden and Power 1985; Garrett et al. 1998), benthic community richness and diversity (Pepin and Hauer 2002), and nutrient retention and transport (Triska et al. 1989).  Removal of fish passage impediments can result in an immediate increase in available spawning and rearing habitats for adfluvial fishes.  Riparian plantings will incrementally increase stream canopy and provide large wood for future recruitment.  Platts and Nelson (1989) described a positive correlation between stream canopy and salmonid biomass in the Intermountain West, citing beneficial effects from thermal regulation and input of allochthonous plant material and terrestrial invertebrates.  Input of woody debris from project plantings will provide cover for fish (Boussa 1954; Hartman 1965), serve as shelter from current (Bustard and Narver 1975; Fausch 1984; Bisson et al. 1987), and provide sites from which foraging can be staged while predation risk is reduced (Crowder and Cooper 1982; Huntingford et al. 1988).  Increased wood volume and frequency at treatment sites is influential in processes operating at multiple scales.  Buffington (1998) theorized that wood roughness can lead to the deposition of spawning gravels in steep drainages that otherwise would be inhospitable to salmonids because of high sheer stresses.  Many studies indicate that most pools in moderate-gradient, cobble- and gravel-bed forest streams are either formed by or strongly influenced by wood (Andrus et al. 1988; Robison and Beschta 1990; Abbe and Montgomery 1996).  Replacement of wetlands that were lost during conversion of forest and forested wetland habitats to agricultural uses helps to restore ecological functions ranging from sediment and water storage to nutrient cycling, ground water infiltration and invertebrate production and is an important enhancement tool that has a high probability of benefiting stream habitats and biotic communities.  Removal and suppression of non-native brook trout has the potential to increase growth and survival for cutthroat trout.  A growing body of literature has documented the competitive interactions between brook trout and native salmonids (Griffith 1972; Byorth and Magee 1998; Hilderbrand and Kershner 2004) and potential mechanisms that lead to the char’s ability to displace and in time replace native salmonids (Peterson and Fausch 2003; Peterson et al. 2004; Shepard 2004).
We recognize that habitat-forming processes operate on time scales of decades or longer (Roni et al 2002).  Several years may be required for physical conditions at restoration sites to develop that are reflective of channels in equilibrium with sediment and stream discharges.  We have proposed pursuing a long-term monitoring approach that focuses on a core set of habitat indicators and allows for estimation and differentiation of the important components of spatial and temporal variation at treatment and control sites as discussed by Larsen et al. (2004).  Additionally, in their review of restoration project effectiveness, Roni et al. (2002) found that most monitoring efforts do not adequately address the response of fish to restoration activities.  Consistent with ISAB review (ISAB 2003-2), we have observed higher trout densities with high annual variability within treatment reaches but have not been able to statistically validate a biological response at this scale.  Rather, our long-term evaluation of restoration project effectiveness attempts to integrate measures of persistent habitat change with watershed scale population responses (Proposal, Table 17).
Additional evidence lends support to project actions benefiting target fish populations.  The population trends for cutthroat trout in Lake and Benewah creeks, where the majority of restoration has taken place, are increasing at the watershed scale (Figures 1 and 2).  The trend for cutthroat in Lake Creek is significant at a confidence level of 95% (p=0.045).  The total estimated numbers of cutthroat have been at their highest levels during two of the last four years and cutthroat trout showed increased abundance and a more even distribution through some mainstem reaches than in the past.  The relatively higher variability of population estimates in recent years as reflected in the higher confidence intervals is a function of very high densities (>50/100 sq. meters) of juvenile and young-of-the year fishes that were observed in the upper tributaries.  In addition, the numbers of adfluvial juvenile and adult cutthroat trapped in Lake Creek have reached their highest levels during the last several years, including 2006 (Proposal, Table 12).  Cutthroat trout numbers in Benewah Creek also show an increasing trend at the watershed scale, although the trend is not significant.  The presence of brook trout in this watershed may be limiting the ability of native cutthroat to respond as quickly to ongoing restoration efforts.  Increasing trends in fish numbers cannot be attributed directly to restoration or enhancement actions at this time as the response to improved habitat or water quality is thought to take place over longer time frames (perhaps several generations).  However, these trends can likely be attributed to a host of management actions precipitated by this project, including habitat restoration, fishing closures in the target watersheds, and liberalized harvest regulations for non-native predators in Coeur d’Alene Lake.
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At least part of the difficulty in clearly identifying benefits to fish and wildlife is related to three factors that confound the interpretation of habitat restoration monitoring.  The first factor is the high level of natural inter-annual variation that exists within breeding populations (Botkin et al, 2000).  We have measured coefficients of variation (CV) that range from 16.6%-41.5% annually in the target watersheds.  Even with more conservative CV estimates of 25% annually, almost a decade of pre-and post-monitoring population data would be needed to detect a 50% population increase with 80% certainty (Bisson et al. 1997).  The power analysis that we have conducted on our 10-year population dataset indicates that we will have the ability to detect increases of 3-10% with 80% certainty (alpha 0.10) with 6 years of continued sampling.  Continuing this sample effort as proposed is an important tool for evaluating overall project effectiveness (Proposal, pg. 50).
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The second factor confounding the documentation of habitat restoration success is the scale of most restoration projects rarely matches the geographical distribution of the target population (ISAB 2003-2).  One of the few watersheds in which comprehensive, population-wide habitat restoration has been attempted is Fish Creek, a tributary of the Clackamas River in Oregon.  After about 15 years of intensive effort, the effects of restoration on steelhead and coho salmon are not completely clear (Reeves et al. 1997).  Likewise, almost two decades of restoration of Vancouver Island’s Keogh River have proved insufficient to enable the effects of watershed-scale habitat improvement on steelhead to be differentiated from the effects of climate changes (Ward 2000).  These case studies emphasize the importance of both long-term monitoring and implementation at the watershed scale.  The ISAP identified the need for intensively monitored population-scale restoration efforts in interior, semi-arid drainage systems (ISAB 2003-2).  Project sponsors acknowledge this factor and have submitted a comprehensive proposal to address both the implementation and monitoring components needed to address this issue.  The restoration actions that have been completed over the last ten years of this project are part of a longer-term commitment that is needed to recover native adfluvial westslope cutthroat trout in the Coeur d’Alene Subbasin.

Finally, the ISAB review of strategies for recovering tributary habitat suggests that the experimental design of most monitoring efforts to date has been deficient.  Lack of appropriate reference sites associated with treatment locations, as well as, monitoring efforts that fail to consider response variables other than fish abundance are causative factors (ISAB 2003-2).  Project sponsors have invested considerable time and effort in identifying and measuring treatment and control site pairings over the last several years and have proposed detailed methods for continuing this effort (Proposal, pg 48).  In addition, at the suggestion of the ISRP (ISRP 2001-4), sponsor proposed monitoring efforts consider variables such as juveniles produced per spawning female (Proposal, pg. 53), distribution of fish within the watershed (Proposal, pg. 50), and life history stage specific survival and growth rates (Proposal, pg. 53), all of which may be less variable and more sensitive to our restoration approach than fish density alone (ISAB 2003-2).

The approach to implementation and monitoring detailed in this proposal has received additional independent scientific review through the Bonneville Environmental Foundation.  This project is one of only 3 projects of hundreds that were reviewed that met the Foundation criteria for 10-year Model Watershed funding and support.  Project reviewers included former members of the ISRP, ISAB and a former chair of the Northwest Power Planning Council.  These reviewer’s evaluations of proposed restoration and monitoring work highlight a comprehensive effectiveness monitoring program.  BEF reviewers have noted the following:

· Careful and thorough monitoring is underway for the project.

· The presence of treatment and control reaches allows greater statistical power in determining the effectiveness of on ongoing fisheries and habitat restoration actions.

· The Tribe is employing a watershed-scale approach to both restoring and evaluating the success of fisheries recovery in target tributary streams.

· Long-term monitoring of population status and trends will enable the Tribe to evaluate restoration effectiveness and adjust future restoration actions according to measured results.

Much of these efforts are detailed in the proposal narrative and are indicative of the Sponsors’ intent to incorporate substantive ISRP review comments in the modification of this project over time.  The modifications incorporated into this project, particularly over the last four-year period, have resulted in substantial improvement in programmatic direction and project accountability.  The collective actions of this project have resulted in direct and measurable benefits to fish and wildlife, although the response times for some project actions are not expected to achieve a biological response for some time.  The integration of measures of persistent habitat change with watershed scale population responses as proposed allows for greater precision of determining restoration project effectiveness over the long-term and can serve as a model for adaptive management in the Interior Columbia Basin.

ISRP Comment:

In the current proposal reviewers are provided exquisite detail on non-relevant metrics like the number of trout eggs per skein and water temperature by stream section, but nothing to show any benefit to cutthroat trout from this project.

Sponsor Response:

The metrics proposed by the Sponsor are summarized in Table 1 below along with their relevance to the project and supporting references.  These metrics are relevant because they encompass the full range of life-history attributes for the target species (Proposal, pg. 4).  Further detail and justification for the use of biological, habitat and temperature metrics are provided below.

Biological Metrics

Many of the metrics we propose to use are supported by the ISAB in their report titled: A Review of Strategies for Recovering Tributary Habitat (ISAB 2003-2).  On page 29, paragraph two, the ISAB state:

“Most monitoring efforts also fail to consider response variables other than fish abundance. Variables such as smolts produced per spawning female, distribution of fish within the watershed, life history stage specific survival rates and growth rates all may be less variable and more sensitive to certain restoration approaches than fish density. However, these types of measures have rarely been used in assessing restoration efforts.”

Table 1.  Biological monitoring and evaluation metrics from project #1990-044-00 proposal for FY 2007-2009 and ISAB/ISRP documents that support the metrics.

	Metric
	Spatial Scale
	Relevance to Project
	Reference

	Total population numbers
	Watershed
	Demographic response and interannual variability
	ISAB 2003-2



	Distribution and abundance
	Watershed
	Expansion of juveniles into mainstem rearing habitat
	ISAB 2003-2



	Total # migrating juveniles
	Watershed
	Demographic response and interannual variability
	ISRP 2001-4, ISAB 2003-2

	Total # of spawning adults
	Watershed
	Demographic response and interannual variability
	ISRP 2001-4, ISAB 2003-2

	Juveniles per spawning female
	Watershed
	Productivity
	ISRP 2001-4, ISAB 2003-2

	Production/Biomass ratio
	Watershed,

Mainstem and Tributary
	Productivity 
	

	Annual production
	Watershed,

Mainstem and Tributary
	Demographic response and interannual variability
	

	Juvenile-to-adult survival
	Within Lake 
	Survival and life history attributes of adfluvial spawners
	ISAB 2003-2

	Growth rate
	Within Lake
	Growth rate of adult spawners
	ISAB 2003-2


Each of the above metrics suggested by the ISAB was included in our proposal.  Table 1 summarizes proposed biological metrics, their relevance to the project and reference to the report titled A Review of Strategies for Recovering Tributary Habitat ISAB 2003-2.  In addition, a large component of our RM&E focuses on developing trends for spawner abundance, migrating juvenile abundance and juveniles per spawner ratio.  These proposed metrics were recommended to us by the ISRP in their final review of the project in 2001 (ISRP Mountain Columbia Final Report page 21 paragraph 5).  Thus, not only are we using ISAB/ISRP endorsed metrics, but also we have refined our trapping methods and analyses to increase the precision of the watershed-scale demographic response of the adfluvial life history (Proposal, pg 31).

In addition to our trapping program, we have a ten-year database of trout density at index sites along the longitudinal profile of the mainstems and tributaries of the four target watersheds.  This database will provide another crucial metric to assess whether there is a demographic response and on a spatial scale where densities are increasing or decreasing.  In addition, we propose to add sites following the EPA-EMAP generalized random tessellation stratified (GRTS) design (Proposal, pg 50).  This will maintain a balance of index sites for trend monitoring and GRTS sites for status monitoring.  This design will allow us to track density and distribution changes over time.  The use of the EPA-EMAP generalized random tessellation stratified (GRTS) design is supported by the document titled: Draft Guidance for Developing Monitoring and Evaluation as a Program Element of the Fish and Wildlife Program Northwest Power and Conservation Council, March 2006.
Project sponsors are detecting population increases of westslope cutthroat trout in Lake and Benewah Creeks (Figures 1 and 2 this document).  An initial power analysis of population data was completed in 2002 to validate sample sizes and sample frequency and test the ability to detect westslope cutthroat trout and brook trout population changes at the watershed scale.  As stated in the ISRP Preliminary FY07-09 Review (2006-4A) Programmatic Comments:

“Projects that propose data collection should include specification and justification of sample sizes (i.e., statistical power analysis). Presentation of the confidence level associated with specified size of effects to be detected and the level of confidence associated with estimates of response measures are required.”

Thus, since 2002 this project has been consistent with the ISRP recommendation to present confidence level and power analysis results of our statistical census monitoring.

Habitat Metrics

The habitat metrics and methods we have used since 2002 as described in this proposal (Proposal, pg. 48) are consistent with those being measured by the larger-scale programs of the EPA/EMAP, PNAMP and CSMEP in the Columbia River Basin.  These indicators include residual pool depth, riffle substrate size, large wood volume, and canopy cover.  In addition, our core habitat metrics are the same metrics reported recently in peer-reviewed literature addressing habitat for salmonids (Bryant et al. 2004, Kershner et al. 2004), and for detecting habitat change in salmon-bearing streams (Larsen et al. 2004).

Stream Temperature

With regard to stream temperature, our working hypothesis is that reconnection of incised segments of the 3rd and 4th order mainstem reaches with the floodplain will increase hyporheic dynamics, reduce summer water temperature, and increase thermal heterogeneity in both summer and winter seasons.  Restoring these conditions at the reach scale will increase westslope cutthroat trout production through use of mainstem habitats for rearing.  The location of our continuous water temperature data loggers in treatment and control reaches and the measurement of thermal heterogeneity at the riffle/pool sequence scale (Proposal, pg 48 and 49) is consistent with our restoration efforts and with ISAB recommendations (ISAB 2003-2).  In the ISAB report titled: “A Review of Strategies for Recovering Tributary Habitat”, page 48, paragraph three, the ISAB state:

“Water temperature should be recorded year round at each gauging station and at all sites where the objective of a restoration action is to alter water temperature.”

and; On page 18, paragraph four, the ISAB state:

“The spatial patchiness and temporal variability of both temperature and fine sediment requires that measurement of either of these parameters be undertaken with careful consideration of environmental heterogeneity.”

ISRP Comment:

The project has two management goals and several elaborate research aspects. The management goals are improvement of habitat in some small streams for westslope cutthroat trout and removal of non-native brook trout from one of the streams.

1)  In recent monitoring of habitat projects, treatment sites had much poorer physical values than control sites.  Whether these are pre- or post-treatment values is not identified.
2)  The limited trout population data that are shown are whole-stream averages and not separated for treatment and control sites.

Sponsor Response:

1)  Table 7 in the proposal (Proposal, pg. 28) may be confusing and warrants further explanation here.  This table shows all data collected for key habitat indicators at treatment and control sites to date, with values expressed as means from multiple sites.  The intent was to show reviewers that data has been collected for appropriate indicators at multiple treatment/control site pairings to allow for statistical evaluation of variation and comparison of habitat change over time.  Not all of the habitat indicators are expected to respond to all treatments, therefore the direct comparison between treatment and control sites may be misrepresented.

A more appropriate presentation would be to separate data by treatment type (e.g., streambank stabilization, riparian enhancement, etc.), showing data only for those habitat indicators expected to respond to respective treatments (Table 2).  All habitat data was included in the proposal (Proposal, Appendix A).  Habitat indicators still have a mix of lower and higher values when compared to control sites.  This is to be expected because control sites represent some of the best conditions for unmanaged reaches in the target watersheds, while treatment sites were prioritized for restoration because they have been degraded and we expect these sites to response to treatment over time.  For example, canopy cover will increase as planted trees mature and provide shade over the channel.  Also, where wood has been placed at treatment sites, we would expect both residual pool depth and pool frequency to increase over time.  These habitat

Table 2. Comparison of habitat indicators from treatment and control sites from target watersheds.  Values are means with standard deviation is shown in parentheses.

	 
	Habitat Indicators
	Control
	Treatment
	Control
	Treatment

	Treatment Type
	
	Benewah 17
	Benewah 14U
	Benewah 14L
	Benewah 16
	Benewah 13
	Benewah 12

	Streambank stabilization
	Mean bankfull width (m) 
	6.40
	14.43
	7.04
	NA
	NA
	NA

	
	Mean bankfull depth (m)
	0.46
	0.32
	0.42
	NA
	NA
	NA

	
	Width/depth ratio
	14.28
	44.84
	16.63
	NA
	NA
	NA

	
	Canopy cover (%)
	43.5 (11.1)
	31.8 (9.3)
	39.2 (8.1)
	NA
	NA
	NA

	
	% fines <2mm
	34.7 (9.3)
	13.8 (8.2)
	6.00
	NA
	NA
	NA

	
	D50 (mm)
	11.0 (6.7)
	30.8 (11.6)
	16.2 (8.5)
	NA
	NA
	NA

	Instream structures 
	Residual pool depth (m)
	0.50 (0.10)
	0.50 (.04)
	NA
	NA
	0.62
	0.74 (0.15)

	
	Residual pools (#/100 m)
	6.1 (1.9)
	2.6 (1.9)
	NA
	NA
	4.6
	2.5 (0.6)

	
	Large wood (m3/100 m)
	0.59
	0.37 (.41)
	NA
	NA
	0.14
	2.62

	
	Large wood (# pieces/100 m)
	18.4
	7.2 (6.8)
	NA
	NA
	1.3
	6.4

	
	% fines <2mm in riffles
	34.7 (9.3)
	13.8 (8.2)
	NA
	NA
	0.0
	7.9 (7.9)

	
	D50 (mm)
	11.0 (6.7)
	30.8 (11.6)
	NA
	NA
	25.1
	76.3 (3.1)

	Riparian enhancement
	Canopy cover (%)
	43.5 (11.1)
	31.8 (9.3)
	39.2 (8.1)
	25.1
	25
	0.5

	Channel reconstruction
	Mean bankfull width (m) 
	6.40
	NA
	NA
	10.80
	14.25
	18.47 (4.08)

	
	Mean bankfull depth (m)
	0.46
	NA
	NA
	0.52
	0.57
	0.61 (0.006)

	
	Width/depth ratio
	14.28
	NA
	NA
	20.77
	25.03
	30.27

	
	Channel Slope (%)
	0.76 (0.10)
	NA
	NA
	0.74
	0.3
	0.45 (.08)

	
	Residual pool depth (m)
	0.50 (0.10)
	NA
	NA
	0.78
	0.62
	0.74 (.15)

	
	Residual pools (#/100 m)
	6.1 (1.9)
	NA
	NA
	3.6
	4.6
	2.5 (0.6)

	
	Large wood (m3/100 m)
	0.59
	NA
	NA
	5.59
	0.14
	2.62

	
	Large wood (# pieces/100 m)
	18.4
	NA
	NA
	30.6
	1.3
	6.4

	
	Canopy cover (%)
	43.5 (11.1)
	NA
	NA
	25.1
	25
	0.5

	
	% fines <2mm in riffles
	34.7 (9.3)
	NA
	NA
	26.0
	0.0
	7.9 (7.9)

	
	D50 (mm)
	11.0 (6.7)
	NA
	NA
	16.9
	25.1
	76.3 (3.1)


forming processes operate on time scales of decades or longer (Roni et al 2002) and several years may be required for physical conditions at restoration sites to develop that are reflective of channels in equilibrium with sediment and stream discharges.  There are, however, specific examples of pre-/post-treatment improvements at restoration sites provided in the proposal (Proposal, pg. 20-26).

2)  We have observed higher trout densities with high annual variability within treatment reaches but have not been able to statistically validate a biological response at this scale.  Our long-term evaluation of restoration project effectiveness attempts to integrate measures of persistent habitat change with watershed scale population responses (Proposal, Table 17).  This is supported by the ISAB who state that, “many studies have shown that habitat restoration projects result in local (i.e., reach-specific) increases in fish density, but very few have demonstrated sustained response to habitat improvement at the scale of a breeding population.” (ISAB 2003-2).

ISRP Comment:

The proposal briefly mentions that northern pike predation in the lake phase (and river phases) of cutthroat trout life histories is probably a major problem. If so, much of the management effort of this project is futile. The authors say "additional research will be needed to quantify predator production in the lake environment so that strategies for minimizing predation effects can be developed and tested as necessary." And they refer to the Avista Corporation item in the proposal's section on relationships to other projects, but that item contains no mention of predation.

Sponsor Response:

The Tribe knows that predation on juvenile and adult adfluvial westslope cutthroat trout is occurring in Coeur d’Alene Lake.  However, prior to smolt migration, survival and production of juveniles and resident life history forms remain unaffected by lake conditions.  The Tribe knows that adfluvial westslope cutthroat trout productivity is limited in both the stream and lake environments.  Productivity is poor in the mainstem habitats and the Tribe believes that production will increase as restoration efforts make mainstem habitat more suitable for juvenile rearing.  Thus, the intent of the Tribe is to increase the egg-to juvenile (smolt) survival rate and productive capacity of the habitat, while stepwise addressing suppressive factors in the Lake (including food web interactions).

It must also be understood that the conditions in the lake only “reduce” the population not “eliminate” it.  As referred to earlier in this response, there is an increasing trend in the population at the watershed scale, and adfluvial spawner numbers are increasing.  Thus, the adfluvial westslope cutthroat trout is persisting in the Lake food web.  The most important uncertainty is to what degree does the current Coeur d’Alene Lake food web suppress the production of adfluvial westslope cutthroat trout.  Within-lake survival of adfluvial westslope cutthroat trout is a critical uncertainty and a component of the empirical evidence needed to answer the above question.  In 2005 the Tribe initiated a within-lake survival estimate of adfluvial westslope cutthroat from Lake Creek.  The within-lake survival estimate will require a long-term effort because of the long life history and multiple migrating age classes exhibited by the adfluvial life history.  The estimation will require reconstructing the runs based on brood year returns of PIT tagged fish.  Adult returns beginning in 2007 will provide an initial survival estimate.  Continuation of the survival monitoring is proposed (Proposal, pg 52-54).  This information is critical and will allow us to better target our efforts in the lake.  This is also an example of the Tribe’s commitment to better understand the Coeur d’Alene Lake food web and adaptively manage to reduce the potential bottlenecks to adfluvial westslope cutthroat trout production in the lake.

An example of recent adaptive management of the Coeur d’Alene Lake food web is the recent changes in angling regulations.  The Tribe and Idaho Fish and Game are targeting piscivorous exotic species for harvest in an attempt to decrease predation on important native fish species in Coeur d’Alene Lake.  Harvest regulations for northern pike in Coeur d'Alene Lake have been liberalized to a no-limit take of any size pike throughout the year in the waters managed by the IDFG and will soon be changed as well in the waters managed by the Coeur d’Alene Tribe.

The Coeur d’Alene Tribe is utilizing multiple funding sources to complete many management actions that support recovery of westslope cutthroat trout in the Coeur d’Alene Subbasin.  Funding from Avista as well as other partners is to be used to continue the lake studies efforts already underway by the Tribe.  At the time of the proposal submission, the mandatory 4e conditions associated with the Avista Post Falls Dam relicensing process were not completed and were not public domain.  Thus, we could not make any accurate statements with regard to mitigation of the affects of Post Falls Dam.  To date, the conditions are still not completed and the Federal Energy Regulatory Commission has not ruled on any conditions.

ISRP Comment:

Brook trout removal attempts in 2004 and 2005 (and as proposed to continue) were spatially discontinuous and temporally gradual (annual removal). Such piecemeal removal - rather than a major, near-complete removal of the brook trout in the shortest time possible - has proved ineffective in numerous cases throughout the Intermountain Province and elsewhere. Such activity should be terminated. Also, there is no discussion of a barrier to prevent reinvasion by brook trout. Brook trout have also become well established in Alder Creek. Reviewers see no effort to integrate results from similar projects elsewhere regarding the issue of cutthroat trout population stabilization and restoration.

Sponsor Response:

Project sponsors conducted an extensive literature review and researched other brook trout removal projects and westslope cutthroat trout restoration projects in the Columbia Basin prior to initiating brook trout removal in the Benewah Creek watershed.  We did multiple literature searches and found only one peer-reviewed work (Shepard et al 2003) that monitored the response of westslope cutthroat trout following brook trout removal at the watershed scale.  There may be additional anecdotal information or information buried in agency reports that we missed.  However, through our literature search we acquired much knowledge of the mechanisms of brook trout invasions and the negative impacts upon westslope cutthroat trout.

The situation of brook trout removal as a component of cutthroat trout restoration in Benewah Creek is much different than many brook trout removal projects that we researched.  Most brook trout removal projects throughout the west have focused on complete removal of non-native brook trout and the use of a natural or artificial passage barrier to prohibit reinvasion of the treated stream segment (Shepard et al. 2003).  Along with brook trout removal, the goal of many projects is to also remove the cutthroat trout population that maintains introgressed rainbow trout genes.  Following complete removal of non-native populations, genetically desirable cutthroat are then translocated from other nearby watersheds (Shepard et al 2003).  This type of westslope cutthroat trout conservation is well suited to resident life history types because the passage barrier only allows for downstream dispersal.  Upstream spawning migrations to tributaries are eliminated, which theoretically prevents reinvasion of treated reaches but also eliminates the expression of lacustrine-adfluvial or fluvial life history types.  The strategy described above is appropriate to conserve the genetic integrity of headwater populations.  However, at this time is not applicable to the Benewah Creek lacustrine-adfluvial population because the westslope cutthroat trout population in Benewah Creek shows very little hybridization with rainbow trout and no hybridization with other cutthroat subspecies (Knudsen and Spruell 1999), and fish that express the migratory life history have been targeted for recovery.
Benewah Creek appears to be in the early stages of brook trout invasion/expansion.  Complete removal of relatively low numbers of brook trout from the Benewah Creek watershed would be extremely difficult, expensive and would require trapping and hauling cutthroat spawners above a large, artificial barrier.  Multiple, large scale antimycin treatments would be required and would be controversial with the many private landowners in the watershed.  In addition, antimycin treatment would require the additional effort of capturing, and holding westslope cutthroat trout safely until the antimycin was neutralized and fish were relocated throughout the 152 sq. km watershed.  All of this could be done but at a very high cost, and a total eradication of brook trout in this size watershed may require many antimycin treatments.

With regard to addressing non-native brook trout in the Benewah Creek watershed, the Tribe has three options.  The first is to do nothing and measure the invasion of brook trout and their replacement of cutthroat trout in Benewah Creek.  The second is to do multiple, costly antimycin treatments, negotiate a very controversial public opinion process, install artificial barriers and artificially distribute adfluvial spawners.  A third option is to use annual physical removal methods over the entire upper watershed (mainstem and tributaries) to control brook trout production at low levels, do not install barriers and allow adfluvial spawners natural access to spawning tributaries.  Project sponsors believe option number three is the best alternative at this time and have proposed the appropriate methods for control and metrics to assess whether this approach increases the productivity and production of westslope cutthroat trout (Proposal, pg. 51-52).

Sponsors believe that annual, single-pass electroshocking the entire upper Benewah Creek watershed just prior to brook trout spawning will control brook trout at low production levels.  We realize that in more controlled, smaller tributaries multi-pass electroshocking will capture more salmonids in a given area.  However, the number of passes required for complete elimination can be high.  Kulp and Moore (2000) reported that five removals were required to eliminate rainbow trout from a small Appalachian stream.  Peterson et al. (2004) reported that during multi-pass electroshocking, capture efficiency decreased with each successive shocking pass.  Thus, in relation to the large stream area of Benewah Creek being treated, our single pass method is more time and cost effective because we are consistently shocking new stream habitat at the highest capture efficiency.  Another important factor is that brook trout and westslope cutthroat trout spatially overlap throughout Benewah Creek and tributaries, and incidental shocking of westslope cutthroat trout cannot be avoided.  The single-pass electoshocking method will reduce the risk of injuring young-of-the year and juvenile westslope cutthroat trout because they only get shocked once.  We will assess the effectiveness of the above strategy, and if needed, we will increase the number of passes to increase the number of brook trout removed.

Contrary to the reviewer’s comments, sampling conducted in 2004 and 2005 and proposed efforts are not discontinuous.  In 2004 we sampled a small distance of the mainstem through the entire length of the Westfork and Southfork.  These are the upper most tributaries and had the highest densities of brook trout in the watershed.  The first year of the brook trout control experiment was 2004 and we learned how much linear distance we could sample per day.  In 2005 we repeated the continuous sampling, but started lower in the mainstem at the confluence of Windfall Creek.  This added over 1.6 km to the distance sampled in 2004 for a total of 5.5 km of continuous stream.  In 2006, we will add another 3 km of mainstem and 2 km of Windfall Creek to our baseline annual sampling.  This produces a continuous removal of brook trout from 10.5 km of 2nd through 4th order stream habitat, or 41.4% of the watershed.

Given the unique nature of the Benewah Creek westslope cutthroat trout restoration, and life history types we are attempting to restore, we believe our strategy to control brook trout is legitimate and will be assessed by appropriate metrics.
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Figure 1. Total estimated population for cutthroat trout in Lake Creek, 1996-2005.  Error bars indicate 95%CI.
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Figure 2.  Total estimated population for cutthroat trout in Benewah Creek, 1996-2005.  Error bars indicate 95%CI.
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Data Summary

		*cells in bold have been QA/QC and corrected as of 3/1/06

						CTT										EBT																																																																																BENEWAH CREEK CTT

						N		+95%CI		-95%CI		%change				N		+95%CI		-95%CI		%change

		Alder		1996		845		7		0						3746		384		64																																																																												Regression Statistics

				1997		1108		240		58						3738		676		163																																																																												Multiple R		0.5325496953

				1998		794		36		0						4470		1687		386																																																																												R Square		0.2836091779

				1999		494		270		53						5754		1264		409																																																																												Adjusted R Square		0.1940603252

				2000		302		0		0						4864		991		381																																																																												Standard Error		754.7802499785

				2001		663		150		26						7966		627		164																																																																												Observations		10

				2002		937		219		66						6506		1619		583

				2003		661		120		23						5513		1637		529																																																																												ANOVA

				2004		633		19		19						6848		749		749																																																																														df		SS		MS		F		Significance F

				2005		599										13588		2356		2356																																																																												Regression		1		1804269.09393944		1804269.09393944		3.1670889039		0.1130139532

		Mean				703.6								Mean		6299.3																																																																																Residual		8		4557545.80606056		569693.22575757

		SD				228.7124346811								SD		2899.2044138579																																																																																Total		9		6361814.9

		CV%				32.5060310803								CV%		46.0242314838

																																																																																																		Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																																																																																																Intercept		-290769.739381605		166238.861801492		-1.749108098		0.1183933146		-674117.490030694		92578.0112674836		-674117.490030694		92578.0112674836

																																																																																																X Variable 1		147.8848484787		83.0985705842		1.7796316764		0.1130139533		-43.7409228384		339.5106197958		-43.7409228384		339.5106197958

						N		+95%CI		-95%CI		%change				N		+95%CI		-95%CI		%change

		Benewah		1996		4587		391		47						431		0		0

				1997		4556		374		135						369		164		32

				1998		4465		903		274						935		363		117																																																																												SUMMARY OUTPUT

				1999		5870		784		286						1201		105		50

				2000		4294		334		80						352		53		0																																																																												Regression Statistics

				2001		4706		807		131						978		224		35																																																																												Multiple R		0.6421381086

				2002		4462		1350		413						1873		290		76																																																																												R Square		0.4123413505

				2003		5666		1367		491						819		283		80																																																																												Adjusted R Square		0.3388840193

				2004		6907		1420		1420						2091		1039		1039																																																																												Standard Error		1671.0671971147

				2005		5226		1030		1030						2129		602		602																																																																												Observations		10

		Mean				5073.9								Mean		1117.8

		SD				840.7546147493								SD		691.8557653153																																																																																ANOVA

		CV%				16.5701849613								CV%		61.8944145031																																																																																		df		SS		MS		F		Significance F

																																																																																																Regression		1		15675072.9818183		15675072.9818183		5.613345106		0.0452994246

																																																																																																Residual		8		22339724.6181817		2792465.57727271

																																																																																																Total		9		38014797.6

						N		+95%CI		-95%CI		%change

		Evans		1996		2302		323		97																																																																																								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				1997		2933		687		236																																																																																						Intercept		-866634.963599471		368049.255197226		-2.3546711517		0.0463421087		-1715358.61689546		-17911.310303484		-1715358.61689546		-17911.310303484

				1998		2290		711		176																																																																																						X Variable 1		435.8909090725		183.9784433075		2.3692499036		0.0452994246		11.6355836596		860.1462344854		11.6355836596		860.1462344854

				1999		3498		586		223

				2000		2704		484		80

				2001		5236		980		316

				2002		2773		918		460

				2003		5306		1682		649

				2004		2248		327		327

				2005		1444		321		321

		Mean				3073.4

		SD				1275.1051547051

		CV%				41.4884217708

						N		+95%CI		-95%CI		%change

		Lake		1996		4086		255		26

				1997		4635		423		126

				1998		3378		584		146

				1999		3272		351		272

				2000		3567		625		205

				2001		6467		525		140

				2002		9024		2304		1013

				2003		4655		1502		582

				2004		8238		1831		1831

				2005		6326		1211		1211

		Mean				5364.8

		SD				2055.2047099985

		CV%				38.30906483





Data Summary

		1996		1996		1996		1996		255		255		391		391		323		323		7		7

		1997		1997		1997		1997		423		423		374		374		687		687		240		240

		1998		1998		1998		1998		584		584		903		903		711		711		36		36

		1999		1999		1999		1999		351		351		784		784		586		586		270		270

		2000		2000		2000		2000		625		625		334		334		484		484		0		0

		2001		2001		2001		2001		525		525		807		807		980		980		150		150

		2002		2002		2002		2002		2304		2304		1350		1350		918		918		219		219

		2003		2003		2003		2003		1502		1502		1367		1367		1682		1682		120		120

		2004		2004		2004		2004		1831		1831		1420		1420		327		327		19		19
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