Coeur d'Alene Tribe Response to ISRP Comments on Project # 199004402

The Coeur d’ Alene Tribe greatly appreciates the constructive comments that have presented themselves through the Northwest Power Planning Council’s (Council) Three-Step and Rolling Provincial Review Processes.  We also appreciate the accountability and deliberate decision making that has been applied to our very important supplementation project.

We would like to take this opportunity to: 1) summarize prior decision making processes and results of the Council  2) progress to date in addressing Council and Independent Scientific Review Panel (ISRP) concerns/comments and  3) respond to comments outlined in the report ISRP 2001-2 Preliminary Mountain Columbia Proposal Review.

The Tribe has progressed through the Council’s Three-Step process with due diligence.  At each step of the review, including an interdisciplinary team that developed a successful Environmental Assessment, we considered and acted upon recommendations that were outlined by the Council/ISRP as well as many other State and Federal Agencies including the USFWS and IDFG.  The policies and management directions of the Tribe have come from a holistic approach involving habitat restoration and protection, hatchery supplementation, minimizing fishing pressure by offering rainbow trout ponds, and careful monitoring and evaluation.  

Summary of prior decision making processes and results

In an April 5, 2000 Memorandum from Mark Fritch to the Power Council Members, several recommendations were made based on the Step 1 Review of the Master Plan for the Coeur d’ Alene Tribe Trout Production Facility.  The recommendations were:

1. A.) Recommend that a sufficient sustainable water supply be verified as required by the conceptual plan for the hatchery.

B.) Recommend that BPA and the Coeur d’ Alene Tribe make a determination and provide a recommendation on the most cost effective means to provide trout for the catch out ponds.

2. Recommend that Bonneville Power Administration fund preliminary designs of the Coeur d’ Alene Tribe Trout Production Facility after 1A and 1B are resolved.

3. Recommend that additional information be developed relative to three technical areas for consideration during the Step 2 review.  These include: 1) the development of a harvest plan in conjunction with the monitoring and evaluation plan, 2) monitoring behavior of the facility-produced trout to prevent displacing of wild-spawned trout from the stream habitats, and 3) monitoring interactions between facility-produced and wild-spawned trout in Lake Coeur d’ Alene, and resulting displacement of wild-spawned trout from limited habitat.

As you know, these recommendations are the culmination of past review efforts that included : 1) a review of Council measures addressing the need to establish a Coeur d’ Alene fish production facility for native trout.  This process called for a baseline stream survey of tributaries located on the Coeur d’ Alene Reservation. 2) Council adoption of fishery improvement recommendations based on the baseline studies and 3) A Council/ISRP Step 1 review of a Three-Step process.

Progress to date on addressing Step 1 recommendations by the Council/ISRP

The Coeur d’ Alene Tribe has been actively engaged in addressing these concerns expressed by the peer review process.  

1. A.) Recommend that a sufficient sustainable water supply be verified as required by the conceptual plan for the hatchery.

Progress to date-  The Coeur d’ Alene Tribe initiated an extensive well field exploratory investigation in order to effectively meet the targeted goal of 60gpm continuous.  As a result of those investigations a report documenting favorable results of a sufficient water supply has been submitted to the Council as partial compliance of the Step one conditions.  Additional data collection efforts were specified in the report that would greatly improve the long-term sustainability issues.  This report can be found as an appendices to this letter.

B.) Recommend that BPA and the Coeur d’ Alene Tribe make a determination and provide a recommendation on the most cost effective means to provide trout for the catch out ponds.

Progress to date-  The Coeur d’ Alene Tribe has done an analysis, based on peer review comments received in Step 1, on the cost effectiveness of the rainbow trout production for the trout ponds.  As with the water supply issue, the Tribe has issued a report to the Council analyzing various options of maximizing the rainbow trout component of the hatchery.  This report/analysis is also included as an appendices to this letter.  Using the report as a basis the modified program will reduce the water requirements of the facility by 15 GPM for 7 months of the year.  Given the results of the well field analysis sufficient water exists to support the facility.

2.) Recommend that Bonneville Power Administration fund preliminary designs of the Coeur d’ Alene Tribe Trout Production Facility after 1A and 1B are resolved.

Progress to date-  The Coeur d’ Alene Tribe has been pursuing the information necessary to satisfy the requirements stated in 1A and 1B.  However, in the April 5, 2000 document it states that the program requirements for this project appear to have been met and that master planning elements have been addressed.  ISRP step review has found these efforts to adequately address the program except for some minor issues that can be addressed during the preliminary design and reviewed as part of the Step 2 process.  These issues are being addressed and will be forthcoming in the Tribe’s submittal of the Step 2 preliminary design.

3.) Recommend that additional information be developed relative to three technical areas for consideration during the Step 2 review.  These include: 1) the development of a harvest plan in conjunction with the monitoring and evaluation plan, 2) monitoring behavior of the facility-produced trout to prevent displacing wild-spawned trout from stream habitats, and 3) monitoring interactions between facility-produced and wild-spawned trout in Lake Coeur d’ Alene, and resulting displacement of wild-spawned trout from limited habitat.

Progress to date- As a priority, the Coeur d’ Alene Tribe has been gathering and analyzing information on the availability of ground water and the cost effectiveness of the rainbow component of the preliminary plans.  However, the Tribe recognizes the issues raised by the Council and ISRP and has been developing a more specific monitoring and evaluation plan that will be submitted with the Step 2 design plans.

Response to comments outlined in the report ISRP 2001-2 Preliminary Mountain Columbia Proposal Review.

· ISRP Comment- The proposal does not adequately reflect input provided by the ISRP during Step One of the Three Step Review Process (ISRP 2000-1)
Response:  As mentioned before, the Coeur d’ Alene Tribe has recognized the issues and concerns raised in Step One of the Three-Step Review process.  Unfortunately the well field investigations and research took longer than was expected due to the number of wells that were drilled, mobilization, weather limitations, and land access permission process.  The Tribe has just recently submitted a water availability report to the Council to be included as in the review process.

The Tribe has also considered the rainbow trout cost effectiveness issue, as mentioned earlier in our letter, and a report will accompany the water quantity report.

The Tribe has been in the process of developing a comprehensive monitoring and evaluation plan that effectively addresses those concerns articulated in condition number three.  These monitoring and evaluation methods have been described in our Trout Production Facility Master Plan (Master Plan) and will serve as the foundation for more specificity in our final submittal of the Step 2 documents.

The Tribe has also amended its original operations plan based on the following ISRP comment:

Maintain a single stock of adfluvial cutthroat trout in the Facility, rather than maintaining four groups whose differences are probably negligible. This would simplify operation of the Facility and is probably justified by the relatively homogenous genetic structure of trout in the streams around the Lake. (Three-Step Question 5. Alternatives, Point B; Question 19. Constraints and uncertainties, including genetic and ecological risk assessments and cumulative impacts.) 

Specifically, based on information presented in Appendix C of the Coeur d’Alene Master Plan (Knudsen and Spruell 1999, and the appended letter and dendrogram from Spruell), there appears to be little geographic structure in the genetic variation observed among the populations as well as little genetic distance. Work by Spruell et al. (1999, also in appendix C) examined westslope cutthroat trout from 16 sites for evidence of 3 hybridization with rainbow trout. They identified six populations that appeared free of introgression and might be used as broodstock sources. The remaining ten sites showed evidence of hybridization with rainbow trout, although the levels of introgression were quite low.  Spruell and colleagues’ genetic work suggest that while genetic distances are very small among populations, overall genetic diversity is high minimizing the concern that mixing fish from different local populations will result in a decrease of fitness associated with outbreeding depression. While small genetic differences were observed among populations, the genetic data suggest that prior to recent fragmentation, considerable gene flow likely occurred among the Coeur d’Alene populations (ISRP 2000-1).

and

The approach to restoration of Coeur d’Alene westslope cutthroat trout populations on reservation lands might be most successful if it focused on stream habitat restoration and on the resident, rather than the adfluvial, life history pattern. While an overall project goal is to increase adfluvial fish, which due to their larger size present the best harvest opportunity consistent with the tribe’s goals, a biologically viable approach might be to focus on increasing resident westslope cutthroat trout abundance in tributary streams – including reintroduction into streams where they have been extirpated or are at very low numbers (ISRP 2000-1).
Based on these comments by the ISRP the Tribe amended their plan in part.  The Tribe modified its plans to hold four individual populations of broodstock to having two populations, one derived from fish from Evans and Alder Creek (resident) and the second derived from fish from Benewah and Lake Creeks (adfluvial).  The Tribe is intending to initially focus supplementation efforts on the resident form in Evans and Alder Creeks.   The Tribe is still not convinced that restoration of the adfluvial form of cutthroat trout in Lake and Benewah Creeks should be abandoned in favor of a resident fish program.  Adfluvial forms of this sub-specie are still found in both of these creeks (Lake and Benewah) and the Tribe feels that in order to meet goals for viable subsistence harvest and mitigation for the hydropower system adfluvial fish are a priority. 

In all of these situations, it was never our intent for the ISRP to believe that the Tribe was not aggressively pursuing the issues raised in Step One and previous reviews, and for that we apologize for the misunderstanding.

· ISRP Comment-  About 10% of the proposed annual M&E budget is to monitor cutthroat trout abundance and rainbow trout catch from the put-and-take pond fisheries.  The remainder ($303K) is for vaguely described data gathering on Coeur d’ Alene Lake and tributaries.  The proposal states that some of that work apparently would be done on Hangman Creek in the Intermountain province, is that intended?

Response-  Again, as part of the Step 2 requirements, the Tribe is developing a comprehensive monitoring and evaluation plan.  As the data gathering described may be general in nature at this point in the Three-Step process, the stated M&E components of the Master Plan will be addressed more specifically and an updated probable cost opinion will be part of the Step 2 product.  Part of Hangman Creek is in the Intermountain province and this is the basin in which the catch-out ponds will be located. The Tribe is initiating baseline fish habitat assessments with recommendations for habitat restoration in Hangman Creek (Intermountain Province Project    #  21018 ).  It is our intent to specify a consistent M&E protocol from watershed to watershed.  However, no funds identified in this proposal are earmarked for the baseline fish habitat assessments planned for Hangman Creek. Additionally, in order to avoid redundant sampling with project # 199004400 M&E was separated by the Reservation boundary.  All on Reservation M&E is conducted through the project 199004400 and off reservation M&E is conducted through Project # 199004402 in cooperation with IDFG.  The Tribe has acknowledged the concern and will present the material for further review as part of the Step 2 submittal.

ISRP Comment-  Despite previous reviews (FY 1999, 2000, 3-Step), the contents of this proposal and discussion during the presentation have led the ISRP to be increasingly convinced that the proposed hatchery program for adfluvial cutthroat trout does not appear to be scientifically justified.
Response-  The Tribe feels that the documents and reports used in the previous reviews by the ISRP, Council, Columbia Basin Fish and Wildlife Authority, and the Environmental Assessment Interdisciplinary Team1 have sufficiently outlined the scientific validity of the Tribes management direction for the production facility.  Furthermore, the intent of the Three Step process was to provide scientific review and ways in which to improve upon the effectiveness of the hatchery.  The Tribe has taken the approach of addressing the issues articulated in the Step 1 review document of the Council and is looking forward to submitting the Step 2 documents for further review.  Moreover, in the general comments section of the ISRP 2000-1 document the following assessments were made:

“Despite the ISRP recommendation for the Coeur d’ Alene to consider the use of a single stock described above, the reviewers were impressed by the willingness of the Coeur d’ Alene Tribe to support supplementation activities on four individual tributaries and the westslope cutthroat trout populations endemic to each tributary.  The plan recognizes and responds to many scientists’ concerns about local adaptation, the uniqueness (or potential uniqueness) of individual populations, and maintenance of the fitness of individual populations.  Some fisheries managers have been reluctant to manage artificial production facilities at this scale (that of the individual population) due to the expense and logistical difficulties.  The Coeur d’ Alene tribe is to be commended for their foresight and concern about the future of specific populations within the reservation.”

The document goes on to say:

“ Finally, the Three-Step process includes numerous questions and criteria that the ISRP considered in its review of the master plan documents but are not elaborated on here.  The ISRP found the Coeur d’ Alene Tribe adequately addressed these and other questions and criteria in the master plan documents or in subsequent communications with the ISRP.”

A 1999 ISRP Review reveals:

“Although this is supposed to be a proposal to acquire funds for the construction of a salmonid fish hatchery, the majority of the proposal addresses other, albeit related, issues: e.g. perceived biological and mitigation need for the hatchery, land acquisition and habitat improvement projects, an emphasis on using native populations for supplementation purposes, hatchery operation including spawning procedures, and monitoring and evaluating effectiveness of hatchery releases in helping obtain mitigation objectives. In terms of construction, therefore, it is very difficult to evaluate. 

The hatchery appears to be an integral part of a larger well thought out and potentially valuable mitigation program. The proposal was well written and comprehensive, in the midrange of quality of those reviewed. The FWP and 13 other planning documents are referenced as justification. The proposal discusses a good history of accomplishment for this project, including much survey work with recommendations, demonstration projects for stream rehabilitation, fish stocking, stock identification using genetics, and development of the hatchery master plan. It is all well documented in literature citations. There is excellent background and rationale, and the need for the hatchery is presented in the project history. Objectives and tasks are well laid out. Monitoring is planned well. The budget is well justified, but skewed toward the hatchery construction. Resumes of staff are provided and there are good plans for information transfer. This would be a good candidate for multi-year funding. The use of native stocks is a particularly attractive part of the proposal. 

Are effects on other fish being monitored? The project involves a watershed assessment and habitat restoration. There is good coordination with habitat restoration and protection of wetlands and riparian habitat. About 2/3 of the budget is for construction but adequate information is not provided on the construction activities, schedule, or contractors. These should be handled in NEPA review and other processes for approval of construction.”

It is concerning to the Tribe that such complimentary and constructive comments towards the hatchery can degenerate to comments such as “does not appear to be scientifically justified”.  The Tribe feels confident that the attached water quantity report, the cost effectiveness of the rainbow trout to the catch out ponds report, and comments contained herein, will validate the Tribes continuing efforts to address specific ISRP/Council concerns.

· ISRP Comment-  The larger program is based on the premise that westslope cutthroat populations are depressed because of degraded habitat and, if the habitat is renovated, the populations will respond favorably.  If that is the case, why is it logical to stock hatchery fish?
Response:  During the Step 1 review process the ISRP asked this same question in which the Tribe responded.  Based on that response the ISRP stated, “Finally, the Three-Step process includes numerous questions and criteria that the ISRP considered in its review of the master plan documents but are not elaborated on here. The ISRP found the Coeur d’Alene Tribe adequately addressed these other questions and criteria in the master plan documents or in subsequent communications with the ISRP.”(ISRP 2000-1)  

The long term goal of the Coeur d'Alene Tribe is to have harvestable self-sustaining naturally reproducing populations of westslope cutthroat trout as to support subsistence harvest by Tribal members to partially mitigate for the loss of salmon as a result of the hydropower system.  

Analysis based on results previously reported by Peters et.al. (1999 and 2000) demonstrates that gains resulting from population increases due to natural production most likely will not be realized for three generations (15 years) and significant gains will not be achieved possibly for fifty years or more.  The Tribe is unwilling to wait that long.  

The Tribe feels that through the current habitat restoration program the carrying capacities of each of the four target tributaries can be increased by an average of 34% by the year 2012 and 118% by the year 2016. (see section 4.0 of the Master Plan for a complete explanation)  It is our intention to have enough spawning adults to fully seed habitat in these streams such that the benefits of this increased carrying capacity can be realized.  Thus, the Tribe intends to use supplementation to “jump start” the population so enough adults will return to spawn such that the benefits from habitat restoration can be immediately realized. 

Through supplementation increases in population size resulting from habitat gains can be realized within one generation with strong recruitment to the population each year.  Natural recruitment to wild populations is notoriously variable in size.  Additionally, westslope cutthroat trout populations are particularly susceptible to angling pressure.  There is a body of evidence that suggests that westslope cutthroat trout populations have a difficult time sustaining heavy fishing pressure in catch and keep fisheries.  Supplementation of these populations will ensure that adequate escapement occurs for natural spawning and rearing.  Without supplementation it is difficult to imagine any management scenario that would support subsistence harvest and adequate escapement given the current habitat conditions.

· ISRP Comment-  What evidence is there to support the assumption that stream conditions are limiting the target populations?  What consideration is given to possibility that space, food, predation, competition, or water quality in downstream waters is actually limiting population size?
Response: Analysis found in Peters et.al (1999) and Vitale et.al. (2000) show that peak flows in Lake Creek and Benewah Creek have been identified as a potential limiting factor for trout production.  Generally, increased flows during egg incubation will be favorable until they reach the point when scouring and other flood damage may take place (Allen 1969).  Spikes in stream discharge during the early spring, as is characteristic of the Lake Creek and Benewah Creek watersheds, may cause redd scouring and egg damage, although no attempt has been made to quantify this source of mortality.  For example, stream flows in upper Lake Creek during spring of 1997 exceeded the sheer stress of spawning gravels (5 cm geometric mean particle diameter) for 4 consecutive days during the incubation period.  It is conceivable that flow events of this magnitude could scour trout redds and result in complete year class failures.  Although flood damage is a natural source of mortality, canopy reduction in each of the target watersheds has probably contributed to higher storm runoff peaks.  Scouring of trout redds is certainly a more frequent occurrence than in the recent past.

Habitat availability in the target watersheds is not likely to be limiting for fry life stages.  It has been demonstrated that young-of-the year cutthroat trout are conspicuous inhabitants of slow-water areas near the margins of streams.  Low velocity and low flow characterize these habitats.  Moore and Gregory (1988) studied Cascade mountain streams and found that only about 35% of the total number of fry were observed at velocities greater than 1 cm/second, and no fry were observed at velocities greater than 15 cm/second.  Focal depth for these fish increased rapidly from mid-August to early September, but the average depth was always less than 35 cm.  Griffith (1972) reported similar focal points for cutthroat trout in north Idaho streams.  These preferences of fry for depth and velocity are easily met during base flow conditions in the target tributaries.

The abundance of juvenile cutthroat trout is greatest in first and second order tributaries, suggesting a close link to the most heavily utilized spawning areas.  Downstream displacement, however, has been recognized as a common occurrence when stream flows approach zero in the principle spawning tributaries.  While not being unique, this mechanism has not been commonly reported for most salmonid populations in the Pacific Northwest.  For most salmonid species, it has been demonstrated that instream movement is minimal; individuals may remain in limited areas for several weeks or months and may return to the same locations in successive years (Edmundson et al. 1968; Bachman 1984).  Limiting migration in this way is thought to confer an adaptive advantage by maximizing the net energy intake of individuals (Puckett and Dill 1985).

Typical base flow conditions in the target watersheds force juvenile trout into small pools where competition for limited space and food may occur.  Other authors have suggested that at high densities, competition for space among juveniles may lead to dispersal, downstream displacement or mortality in salmonids (Chapman 1962; Mason and Chapman 1965; Everest 1971; Erman and Leidy 1975; LeCren 1973).  In water quality limited systems, such as Lake Creek, Benewah Creek, and Alder Creek, dispersal to downstream areas exposes juvenile cutthroat trout to suboptimal temperature conditions that increase stress, weaken individuals and may result in mortality.

Anecdotal evidence cited by residents (Ness personal communication; Hodgson personal communication) suggests that historic base flows in Lake Creek and Benewah Creek were often much lower than those considered optimal for trout production (Hickman and Raleigh, 1982; Binns and Eiserman 1979).  This is most likely true for Alder Creek as well.  This is not surprising considering the relatively small sizes of the target watersheds, the elevations, and the regional climate.  It is conceivable that base flow conditions provided the selective pressure that encouraged genetic differentiation of adfluvial stocks in the Coeur d’Alene basin.

In addition, much of the conversion of forested land to agricultural or pasture land, and removal of riparian canopy occurred prior to 1950.  This suggests that stream temperatures have played a part in limiting cutthroat trout abundance and distribution within the target watersheds for at least 50 years.  The range of suitable summer rearing habitat for cutthroat trout in each target watershed is significantly reduced when compared with the historic range of these fish.  HSI calculations published in this report, however, indicate that improving habitat condition through restoration and protection has the potential to partially compensate for short-term degradation in water quality.  In considering this information, it appears that the native strains of westslope cutthroat trout are adapted to local conditions and display a high degree of resiliency.

Historically, cutthroat trout in Coeur d'Alene Lake probably utilized the littoral zone of the lake until they were large enough to move offshore and feed, most likely, on mid water prey and fish when available.  Nilsson and Northcote (1981) noted that cutthroat trout in allopatry with other salmonids were found throughout the lake and in sympatry, they were located primarily in the littoral zone.  It has been shown that introduction of kokanee salmon will also have detrimental effects on the cutthroat trout population (Gerstung, 1988; Marnell, 1988).  Marnell (1988) determined that declines in westslope cutthroat trout populations in lakes in Glacier National Park where kokanee were introduced were caused by competition for planktivorous food.  Thus, the introduction of non-native species into Coeur d'Alene Lake, at the minimum, altered the normal behavioral pattern of the cutthroat trout in both the littoral and pelagic zones of Coeur d'Alene Lake.

Based on the relative abundance information from 1994-1997 it appears that cutthroat trout are more successful in the pelagic zone than the littoral zone.  In the pelagic zones with depths greater than 10 meters cutthroat trout were the third most abundant fish species caught.  In the littoral zones of these same areas cutthroat trout were one of the least abundant species caught.  Introduced species made up over 68% of the catch in relative abundance studies from 1994-1997 while cutthroat trout comprised less than 1% of the catch.  In the littoral zones problems associated with temperature and inter-specific interactions are maximized.  In the pelagic zone there is some relief from the effects of temperature however, problems associated with introduced species still exist.  In relative abundance studies completed in the pelagic zones greater than ten meters deep from 1994-1997 introduced species (kokanee salmon) made up only 32% of the catch.  There appears to be some association with the locations where cutthroat trout are caught in both the littoral and pelagic zones.  It appears that in areas where fish are found in the pelagic zones they are also found in the littoral zones located nearby.  This could mean that these fish are avoiding high temperatures in the upper waters by making foraging runs into the littoral zones during times when the water temperatures cool slightly at night.  This could also be a predator avoidance mechanism as well.

The Tribe feels that, most likely, all of the factors stated by the ISRP in some form or another limit or suppress the populations.  We also believe the ones stated above influence density and distribution to the greatest extent.  Removal of identified limiting factors in the stream (sediment, lethal temperatures, low minimum base flow) will have positive benefits for the fish; there should be no doubt about that.  Will it alleviate every problem facing these populations? I doubt it.  However, it will go along way towards stabilizing the populations and decreasing the chances of local extinction.  The Tribe is committed to continued development of monitoring and evaluation protocols that better direct implementation efforts.   

· ISRP Comment-  Enhance adfluvial cutthroat trout but without a hatchery.
Response:  The Tribe agrees with the ISRP partially . The Tribe has modified its plans to hold four individual populations of broodstock to two populations, one derived from fish from Evans and Alder Creek (resident) and the second derived from fish from Benewah and Lake Creeks (adfluvial).  The Tribe is intending to initially focus supplementation efforts on the resident form in Evans and Alder Creeks.   The Tribe is still not convinced that plans for the restoration of the adfluvial form of cutthroat trout in Lake and Benewah Creeks be abandoned in favor of a resident fish program.  Adfluvial forms of this sub-specie are still found in both of these creeks (Lake and Benewah) and the Tribe feels that in order to meet goals for viable subsistence harvest and mitigation for the hydropower system adfluvial fish are a priority.  Again, each approach identified by the ISRP has merit and the Tribe intends implement some of them. However, the Tribe is not convinced that these measures will result in harvestable surpluses that support the annual subsistence harvest needs identified by the Tribe in earlier documents (Scholz et.al. 1985) in the near future.  Additionally, none of these approaches takes into the consideration the effects that catch and keep fishing regulations have on cutthroat trout populations, in particular, resident stream dwelling populations . 
· ISRP Comment-  Concentrate on resident cutthroat (with habitat restoration) instead of the adfluvial form.
Response:  Again, this alternative, at best, will take many generations (possibly 50 – 100 years) before harvestable numbers are available to support a sustained Tribal subsistence fishery.  The Tribe is not prepared to abandon its plans for restoration of adfluvial populations.  Some management agencies are too quick to pull the plug on native species in favor of more lucrative exotic fisheries.  That is one of the main problems in the Coeur d'Alene Subbasin.  The Tribe has taken the hard line on restoration of native species and is committed to seeing it through even in the face of more lucrative exotic fisheries.  The Tribe is committed to continuing its habitat restoration program focussing in removing factors that limit the native salmonid populations on the reservation as well as providing, to the maximum extent possible, subsistence harvest opportunities ( both short and long-term) for the individual members.

· ISRP Comment-  Acquire adfluvial fish for stocking, but from an outside source such as IDFG.  
Response-  The Coeur d’Alene Tribe appreciates and supports previous ISRP concerns about local adaptation, the uniqueness of individual populations, and maintenance of the fitness of individual populations.  The ISRP states:  

“The plan recognizes and responds to many scientists’ concerns about local adaptation, the uniqueness (or potential uniqueness) of individual populations, and maintenance of the fitness of individual populations.  Some fisheries managers have been reluctant to manage artificial production facilities at this scale (that of the individual population) due to the expense and logistical difficulties.  The Coeur d’ Alene tribe is to be commended for their foresight and concern about the future of specific populations within the reservation.” (ISRP 2000-1)

The Tribe stands firm in its desire to maintain the fitness of the unique populations within the Reservation.  The Coeur d'Alene Tribe’s policy towards stocking of fish from different subbasins is quite clear.  This perspective was the specific focus of praise from the ISRP during the Step –1 review.  Additionally, IDFG does not have any locally adapted stock to plant in the Coeur d'Alene Subbasin.  This alternative was considered in the EA (DOE/EA –1275) and eliminated from study because of the genetic risks involved in transferring fish from their facility located outside the subbasin into the Coeur d'Alene subbasin.  Additionally, this did not alleviate any environmental concern associated with the proposed program.  

· ISRP Comment-  Usable spawning habitat comprises 4.1% of the total stream area in 2nd order tributaries.”  Is this conclusion based on a biologist’s view of what is “usable” or is it based on the areas used by fish when the spawning population is large?  Spawning site selection is influenced by factors that cannot be seen even by experienced observers.  A value of 4.1% of stream area may be excessive of actual fish needs.
Response: Potential spawning habitat was identified from samples taken over a six-year period as well as migration patterns and population surveys.  Habitat features were measured according to methods described by Hankin and Reeves (1988).  Potential spawning gravels were measured and defined according to methods described by Magee et. al. (1966).  In tailouts and riffles substrate composition with pebble count measurements were made using the technique defined by Wolman (1954).  Quantification of substrate conditions near emergence sites were collected using McNeil hollow core sampler (Platts et. Al. 1983).  Expression of substrate composition was made as recommended by Chapman (1988) and Young et.al. (1991).  Thus the Tribe agrees with the ISRP that spawning site selection is influenced by factors that cannot be detected by the most experienced observers.  In some cases the cues are so discrete that nobody knows what they are.  Based on the previous mentioned methodology 4.1 % was the estimate of usable spawning habitat when compared to the rest of the stream.  This may be excessive of actual fish needs however, this value (an assumption based on previously mentioned methods) is what we used to estimate the number of fish needed to fully seed available habitat in each of the target tributaries. We used the valued to calculate the surface area available to spawning trout, then calculated the average size of a fish redd and divided it by the surface area available for spawning.  Several other assumptions were also made in this calculation.  The assumptions are explained in full detail in the Hatchery Master Plan Peters et.al. (1999).  

· ISRP Comment-  What is the goal of the rainbow stocking (angler hours/ Return percentage)?
Response:  The Tribe has addressed this concern in the Master Plan in the monitoring and evaluation section.  The plan calls for a subsistence fishery of 0.5 fish/hr in the catch out ponds.  It also calls for obtaining a rainbow trout creel condition factors (K>152X10-7).  The Coeur d'Alene Fisheries Program would like to stock approximately 2000 to 2500 fish in each pond depending on the size of the fish each year.  Worley Pond was stocked on June 26, 2000 with approximately 1500 fish one month later on July 27, 2000 a population estimate was performed by seining the pond, only 65 rainbow trout remained.  The Coeur d'Alene Fisheries Program would like to see 80-85% of the fish returned to the creel on all ponds during the season.  Based on preliminary results from the Tribes existing catch out pond these goals will be easily attainable.

· ISRP Comment-  What does a limiting factor analysis in Coeur d’ Alene Lake entail?  What results expected from Objectives 3a, 3b, 3c will help to conclude what is limiting?
Response:  The Tribe contends that the hypothesis, “Habitat preference for cutthroat trout within Coeur d'Alene Lake is distinct and discernable and its current boundaries can be determined” is true and attainable using the methods outlined in the proposal. 

To implement a limiting factor analysis on Coeur d'Alene Lake there are many things that the Fisheries Program must take into account.  The first is to identify habitat preference by westslope cutthroat trout within the lake.  Based on the findings management or biological methods may be used to enhance cutthroat trout habitat.  Predator/prey interactions need to be addressed in Coeur d'Alene Lake.  Currently there are 22 species of fishes within the Lake and only seven are native (Peters et al., 1999 and Vitale et al., 1999).  Water quality in the northern section of Coeur d'Alene Lake has the potential to be a limiting factor due to the high levels of dissolved metals.  As cutthroat trout populations start to increase around the Coeur d'Alene Subbasin the food base of Coeur d'Alene Lake will have to be monitored so that it does not become a limiting factor.

Objective 3.
Conduct limiting factor analysis for hatchery westslope cutthroat trout in Coeur d'Alene Lake.


Task 3a.
Coordinate with local agencies to gather baseline predator prey relationships between large piscivorous fish and their prey located in Coeur d'Alene Lake.

The results from task 3a will give us an idea of the relative abundance of fish species and the specific locations of where westslope cutthroat trout inhabit on the northern section of Coeur d’Alene Lake.  The Northern section of Coeur d'Alene Lake has very different habitat then the southern 1/3 of Coeur d'Alene Lake.  It lacks the vast littoral zones characteristic of the southern 1/3 created by the inundation of Coeur d'Alene Lake by Post Falls Dam in 1906.  Vitale et al., (2000) states that the inundation of 3.6m of shoreline has created prime habitat for northern pike, largemouth and smallmouth bass, which has increased the interaction of these species with cutthroat trout.  Currently, the only fish sampling efforts that take place on the Northern section of Coeur d’Alene Lake are conducted by the Idaho Department of Fish and Game in which they trawl the pelagic zones for kokanee. 

Relative abundance is an index of population density.  Relative abundance assumes that catch per unit effort (CPUE) is proportional to stock density.  To make sure CPUE is reliable we will standardize our sampling efforts by electroshocking the same sites for the same amount of time.  Each transect that is established will be electrofished using the standard guidelines and procedures described by Reynolds (1983).  Gillnets which are a type of passive sampling method can not be used to determine species composition due to species and size selectivity.  Passive capture gears have been used to estimate a variety of life history parameters such as, growth, reproductive cycles, diurnal activity trends, distribution with in a water body and diet (Huber 1983).  Electroshocking is not efficient in sampling young of the year fish (age 0).  To sample young of the year fish the Fisheries Program plans on beach seining the shoreline in addition to electroshocking.  By using a combination of electrofishing, gillnetting, and beach seining the Fisheries program feels that our relative abundance estimates will be more accurate than if we were to rely on only one method.

The following fish sampling techniques along with methods as described in Peters et al., 1999 and Vitale et al., 2000 will be used to sample the shoreline and deep-water zones of the northern section of Coeur d’Alene Lake.  Approximately 13 transects will be identified in the initial surveys of the northern section of Coeur d’Alene Lake.  Each transect will be broken into sample reaches that encompass all habitat types within the selected transect.  Each transect will have from 1 to 4 sample reaches.  The reach locations will be determined by visual habitat characteristics and transect size.  These reaches will be chosen in order to best represent the shoreline habitat within the transect area.  

It is important to determine what is there and in what proportion.  This will give us an idea if the population is limited at all.  Currently, we do not know if habitat is limiting in the lake.  We do know that mortality occurs at several life stages in the lake but we are not sure if it truly limits the population.  As previously stated in Peters et.al. (1999) the lake most likely suppresses the population but does not fully limit and currently is not at its carrying capacity.


Task 3b.
Compare eutrophication in the northern section of Coeur d'Alene Lake to the southern section of Coeur d'Alene Lake by gathering baseline productivity information (nutrients, TKN, TP, turbidity, TSS, metals and chlorophylla.  
By gathering water quality data on Coeur d'Alene Lake the Coeur d'Alene Fisheries Program will be able to monitor long term water quality trends related to the clean up efforts currently taking place in the Coeur d'Alene River basin, monitor increased shoreline development and recreational use.

In 1975, Coeur d’Alene Lake was classified as mesotrophic during the National Eutrophication Survey.  In 1991-92 the lake was classified as oligotrophic on the basis of geometric mean concentrations of total phosphorus, total kjeldahl nitrogen and chlorophylla (Woods and Beckwith, 1996).  The shift in trophic status from 1975 to 1992 was a direct result of apparent reductions in nutrient loading.  As BMP’s (Best Management Practices) are implemented and continued improvements are made in septic systems and water treatment plants the trophic status of Coeur d'Alene Lake needs to be monitored.  Trophic status of Coeur d’Alene Lake will be monitored using total phosphorus, total nitrogen, chlorophylla, and secchi disc transparency.  These parameters were used to set Coeur d’Alene Lake’s current trophic status which was based on an open boundary trophic state classification system (Woods and Beckwith, 1997).  Water samples will be taken to continue to establish current baseline conditions.

In addition to taking water samples the Fisheries Program plans to monitor the physical properties, as well as primary productivity, nutrients and metals in Coeur d'Alene Lake see Peters et al., 1999 and Vitale et al., 2000 for a detailed description of methodology.

Temperature, dissolved oxygen and pH water quality results will be used to establish the available habitat for westslope cutthroat trout using the Lacustrine Habitat Suitability Index Model from Hickman and Raleigh (1982).  Within the southern 1/3 of Coeur d'Alene Lake the lower 7 to 10 m depending upon the site has unsuitable habitat for cutthroat trout (Vitale et al., 2000 and Peters et al., 1999).  This is not to say that cutthroat trout won’t use this area just that they probably won’t spend an extended amount of time at these depths.

This information will help determine if heavy metal contamination found within the northern section of Coeur d'Alene Lake is limiting or just have suppressive effects on the population residing in the lake.  This will also help quantify usable habitat in the northern section of the lake.

Task 3c.
Monitor phytoplankton, zooplankton, and aquatic macrophytes within Coeur d’Alene Lake.

Once westslope cutthroat trout populations begin increasing in the watersheds associated with Coeur d’Alene Lake there is a need to maintain an available food source in the lake.  

The northern section of Coeur d’Alene Lake is heavily influenced by heavy metals as a result of over 100 years of mining in the upper reaches of the Coeur d’Alene River.  The mining tailings tend to settle out at the mouth of the Coeur d’Alene River but what doesn’t gets carried down stream towards the mouth of the Spokane River.  The accumulation of metals might have an affect on phytoplankton, zooplankton and aquatic macrophyte growth in the northern section of Coeur d’Alene Lake.  Kuwabara and others, 1994 showed that phytoplankton growth was strongly inhibited by zinc concentration greater than the basal media treatment.

Information gained will help determine food availability throughout the year.  At this time it is not believed that food availability limits cutthroat populations.  However, as these populations increase and potentially reach carrying capacity within the lake baseline information will be needed to determine the limiting effects.

Once again it unlikely that the conditions in the lake currently limit the populations.  It is believed that conditions have suppressive effects and these sampling efforts will lead us in the right direction in determining exactly what they are.  This will be extremely important in the future given the focus on habitat restoration within the subbasin in both the Coeur d'Alene and St. Joe River system forecasted with the mining cleanup.

· ISRP Comment-  We anticipate potential further interaction with the personnel involved in this project after they respond to our comments.
Response-  The Tribe appreciates this opportunity to clarify issues presented in the ISRP 2001-2 comments.  Unfortunately our progress to date to address ISRP’s earlier concerns and issues were not made clear.  For this, we again apologize.  We look forward to further interacting with the ISRP, and others, towards implementing a scientifically sound production facility. 
In conclusion, the Tribe again appreciates the peer review process and is pleased with the progress we have made thus far in addressing the concerns of the Council and the ISRP.  We look forward to continued constructive dialogue in the future with the Council and the ISRP. 

Bibliography

Hickman, T. and R.F. Raleigh.  1982.  Habitat suitability index models: Cutthroat trout.  USDI Fish and Wildlife Service.  FWS\PNS-82\10.5.  38p

Hubert, W.A.  1983.  Passive Capture Techniques.  In: Nielsen, L.A. and D.L. Johnson (eds.), Fisheries Techniques.  American Fisheries Society, Bethesda, MD. 468p

Kuwabara, J.S., Woods, P.F., Beckwith, M.A., Backsen, R.L., and Ashenmacher, D.M., 994.  The effects of elevated zinc concentrations on phytoplankton growth in Lake Coeur d’Alene, Idaho [abs.]: EOS, American Geophysical Union Transactions, v.75 (44), 237p.

Peters, R., A.J. Vitale, K.L. Lillengreen.  1999.  Supplementation Feasibility Report on the Coeur d'Alene Indian Reservation. U.S. Department of Energy, Bonneville Power Administration. Project Number 90-044. 

Reynolds, J.B.  1983.  Electrofishing. In: Nielsen, L.A. and D.L. Johnson (eds.), Fisheries Techniques.  American Fisheries Society, Bethesda, MD. 468p.

Vitale, A.J., D.A. Bailey, and R. Peters and K.L. Lillengreen.  2000.  Implementation of fisheries enhancement opportunities on the Coeur d'Alene Indian Reservation.  1998 Annual Report to the Bonneville Power Administration.  U.S. Department of Energy, Bonneville Power Administration, Portland, Oregon.  Project Number 90-044.

Woods, P.F., and Beckwith, M.A.  1996.  Nutrient and Trace-Element Enrichment of Coeur d’Alene Lake, Idaho – Open-File Report 95-740.

Woods, P.F., and Beckwith, M.A.  1997.  Nutrient and Trace-Element Enrichment of Coeur d’Alene Lake, Idaho.  United States Geological Survey Water-Supply Paper 2485

Attachment A Water Quantity Report

Ralston Hydrologic Services, Inc.

GROUND WATER CONSULTING AND EDUCATION

1122 East B Street, Moscow, ID USA 83843

Voice and FAX 208‑883‑0533, E‑mail ralston@moscow.com

ANALYSIS OF WELL YIELD POTENTIAL

FOR A PORTION OF THE

COEUR D'ALENE RESERVATION

NEAR WORLEY, IDAHO

Prepared for

J‑U‑B Engineers, Inc.

Spokane, Washington

February 2001


INTRODUCTION 
I

HYDROGEOLOGIC SETTING..

ANALYSIS OF WELL DATA....


Well S‑1 ......


Well A‑1 .......


Well A‑2 .......


Wells B‑1 and B‑2


Well B‑3 ..

[image: image1.png]53345.3677





Well B‑4 .............


Worley City Well .......

WATER QUALITY ........................................

ANALYSIS OF WELL FIELD PRODUCTIVITY

CONCLUSIONS AND RECOMMENDATIONS

[image: image2.png]ooooooooooooooo




LIST OF ILLUSTRATIONS

Table I
Test Well and Worley City Well Information

Table 2
Water Quality Data From Test Wells

Figure I

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Figure 13

Figure 14

Figure 15

Figure 16

Figure 17

Figure 18

Figure 19

Geologic Map

Well Location Map

Well S‑1 Depth to Water Plot (9/7 to 9/23/99 Aquifer Test)

Well S‑1 Discharge Plot (9/7 to 9/23/99 Aquifer Test)

Observation Well Depth to Water Plot From S‑1 Aquifer Test

Well A‑1 Depth to Water Plot (4/28 to 5/18/00 Aquifer Test)

Well A‑1 Discharge Plot (4/28 to 5/18/00 Aquifer Test)

Well A‑2 Depth to Water Plot (9/26 to 9/28/00 Aquifer Test)

Well A‑2 Discharge Plot (9/26 to 9/28/00 Aquifer Test)

Well B‑2 Depth to Water Plot (12/15/00 to 115101 Aquifer Test)

Well B‑2 Discharge Plot (12/15/00 to 115101 Aquifer Test)

Well B‑1 Depth to Water Plot From B‑2 Aquifer Test

Well B‑3 Depth to Water Plot (1/11 to 1/12/01 Aq u ifer Test)

Well B‑3 Discharge Plot (1/11 to 1/12/01 Aquifer Test)

Worley West Park Depth to Water Plot (9/26/00 Aquifer Test)

Worley West Park Discharge Plot (9/26/00 Aquifer Test)

City of Worley Well Pumpage Plot

Specific Capacity Data For Two Days of Pumping

Residual Drawdown Analysis

APPENDICES

TABLE OF CONTENTS

INTRODUCTION

This report provides a summary of the information gained from the drilling and hydraulic testing of a series of test wells drilled in the Worley, Idaho area as part of a hatchery development program on the Coeur d'Alene Indian Reservation. The goal of the ground water investigation program is to develop a well field that will supply a continuous flow of about 60 gpm (gallons per minute) for hatchery uses. This yield may be obtained from one or more wells pumping continuously or from a number of individual wells pumped sequentially.

Two objectives must be considered during the ground water evaluation program. First, the production wells must yield sufficient water to meet project objectives. Second, the wells must be capable of yielding these amounts over long periods of time. The first objective may be satisfied by penetrating portions of the subsurface that have large enough openings (pores in unconsolidated sediments or fractures in consolidated rock) to yield the desired discharge rate. The selection of drilling sites to meet this objective is based on understanding the subsurface geologic conditions. Data obtained from aquifer tests may be used to estimate individual well yields.

The second objective of long‑term productivity is more difficult to evaluate. Prior to the construction and operation of wells, ground water systems are in a state of dynamic equilibrium; natural recharge is equal to natural discharge. Ground water recharge in the Worley area is from precipitation and stream losses within the watershed. Natural ground water discharge in the Worley area occurs as springs and seeps in the deep canyons tributary to Coeur d'Alene Lake to the east and as ground water outflow to the west. Annual ground water pumpage from wells must necessarily be less than annual recharge for long‑term water production to be possible. Development of a new well necessarily causes some decline in ground water levels and ultimately decreased ground water discharge. Ground water levels will decline then ultimately stabilize if the amount of water removed by pumping is less than recharge rates. However, mining of ground water with associated continuous water level decline will occur if pumpage exceeds recharge rates. Thus, long‑term well operation for hatchery operations in the Worley area depends on understanding ground water flow systems and recharge‑discharge relationships.

The assessment of long‑term well productivity is based on three different evaluation approaches. First, how large is the aquifer? A large, laterally extensive aquifer has a greater surface area for recharge and more water in storage. Long‑term development of a production well (or well field) is much more likely in a large aquifer than in an aquifer that is closely bounded by low permeability rocks. Second, how does the aquifer respond to water removal during an aquifer test? The critical aspect here is whether the aquifer water levels fully recover in a reasonable period of time after pumping has stopped. Significant residual drawdown long after the end of the test is evidence of a highly bounded aquifer that would not be suitable for long‑term development. The third evaluation approach is to monitor ground water levels during one or more annual recharge events. An aquifer where water levels respond to spring

snowmelt related recharge events is a much better candidate for long‑term development than one that appears to be isolated from surface recharge events.

This report presents an evaluation of data collected to date from the drilling and testing of a number of wells following the procedures outlined above. This type of ground water study always suffers from a lack of detailed subsurface information. Extrapolation of the existing data is a necessary investigation approach.

A report entitled "Ground Water Development Potential For A Portion of The Coeur d'Alene Reservation Near Plummer And Worley, Idaho" (Ralston, 2000) presents a summary of the site geology and the results of the drilling and testing of the first two test wells. A portion of the information from the Ralston (2000) report is presented within the current document.

HYDROGEOLOGIC SETTING

The area of interest is located where an ancestral topography composed mostly of metamorphic rocks was inundated by a sequence of basalt flows and associated sediments. Figure I is a partial copy of a draft geologic map in preparation by the Idaho Geological Survey. The metamorphic basement rocks outcrop at numerous locations and underlie the basalt and sediments at depth. Figure I shows the basement rocks with a "Y" followed by several additional letters (Yrb, Ywml, Ywu, Ysp, Ysr and Yxq). Relative to a ground water development project, the differences between these geologic map units are insignificant. Sediments are shown over much of the mapped area. The sediments are identified either as Ts or Oal (gold and yellow colors). Basalt of the Priest Rapids member of the Wanapum Formation (Tpr ‑ brown color) outcrop in the northern portion of the area and in the canyons. Deeper basalt units (Ted ‑ dark brown: Tgn2 ‑ salmon color) outcrop in the canyons and along the lake.

The basalt is the most viable target for well development within the area of interest. Aquifers (water producing zones) are located along contact zones between successive flows. The individual basalt flows vary in thickness but average 150 to 250 feet over much of northern Idaho and eastern Washington. Variations occur where the basalt laps up on ancestral highs or where the flows filled canyons in the ancestral topography. Two regional basalt aquifers are present in much of northern Idaho and eastern Washington. The upper of these two aquifers occurs in the Wanapum Formation while the lower is in the Grande Ronde Formation (Tpr and Tgn2 on Figure 1). Typically, water levels are 50 to 150 feet lower in the underlying Grande Ronde aquifer than in the overlying Wanapum aquifer. Higher well yields generally are obtained in the Grande Ronde unit.

Most of the sediments found in the basalt sequence in the area of interest are fine​grained, representing deposition in a low‑energy environment. The logs show primarily clay and shale. Thus, the sediments are not good water producing zones.
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Most of the metamorphic rocks have low hydraulic conductivity and are not viable targets for large yield water supply development. The metamorphic rocks typically are identified on well driller logs as shale or granite. However, in some localized areas shale sequences within the metamorphic rocks allow higher water production levels.

The bedrock (metamorphic rock) outcrops shown on Figure I represent the ancestral ridges or high lands that were not covered by the basalt and sediments. The thickness of basalt and associated sediments is greatest at the locations of the ancestral valleys. The approximate locations of these valleys may be inferred from the geologic map. The present location of Plummer Creek probably overlies an ancestral valley in the basement rock. The creek has eroded a deep canyon and basement rocks are not exposed, A second basement valley probably is located east of Worley near the present alignment of Squaw Creek. The area northwest of Worley probably is a third ancestral valley.

A review of the well logs from the test wells plus the older existing wells indicates that the subsurface is a complex mosaic of basalt flows and sedimentary interbeds overlying irregular bedrock topography. The basalt flows probably filled in a steep upland drainage, causing rapid deposition of sediment and, in places, invasion into the sediments by the encroaching basalt flows. As a further complication, the metamorphic rocks in the area are highly weathered. Some of the sediments below the lowermost basalt flow may be weathered basement rocks.

The complex subsurface geology results in a very complex network of local aquifers, possibly with a limited lateral interconnection. This makes extrapolation of ground water conditions from well to well very difficult. The key to meeting the project objectives is to find areas where well yields are high enough and where there is a reasonable degree of interconnection of aquifers over a large area.

ANALYSIS OF WELL DATA

Seven test wells were constructed as part of this project. The locations of the wells are shown on Figure 2. In addition, a new well for the City of Worley was constructed in 1999 and an aquifer test conducted. Table I presents construction information for these wells. The following sections describe the construction and hydraulic testing of the project test wells plus the new City of Worley well.

Well S‑1

Well S‑1 is the southernmost of the test wells constructed for the project (Figure 2). This well was drilled near Sunny Slope Road in a small valley surrounded on three sides by hills composed of metamorphic rocks. Basalt was intercepted in the well starting at 58 feet to the bottom of the well at 160 feet. The basalt likely is part of the Wanapum Formation (Tpr on Figure 1). The basalt aquifer likely has limited areal extent because of the nearby location of the metamorphic rock ridges. The static depth to water is about 33 feet below land surface. A copy of the well log for well S‑1 is presented in Appendix A.
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An aquifer test was run using well S‑ I as the pumping well and an existing well as the observation well. A pump in well S‑1 was turned on September 7, 1999 and pumped continuously until September 23, 1999. Figure 3 shows the water level record for well S‑1. The pumping rate was held near 60 gpm for about 12 days and then stepped briefly up to about 80 and then about 95 gpm (Figure 4). Water level data were obtained intermittently for about 42 days after the end of the test. Figure 5 presents the water level response pattern for the observation well located less than 100 feet from S‑ 1.

The S‑ I aquifer test demonstrates that the well can yield about 60 gpm with a demonstrated pumping period of about 16 days (Figure 4). However, both the pumping and observation wells show incomplete water level recovery that is characteristic of small, bounded aquifers. Well S‑ I had recovered only within about three feet of the original static level after a recovery period roughly equal to the pumping period. The residual drawdown was more than 1.6 feet after more than 42 days of recovery (as compared to about 16 days of pumping). The observation well showed a similar lack of full water level recovery (Figure 5). Questions related to the long‑term productivity of this well as a water supply source for the hatchery are addressed in a later section of the report.

Well A‑1

Well A‑ I was drilled to a depth of 433 feet at a site slightly south of the Conkling Road (Figure 2). According to the well log submitted by the driller, well A‑ I only obtained water from a basalt layer in the depth range of 393 to 433 feet. Well A‑ I is located north of the small basin penetrated by well S‑ I but relatively near the deep canyons that provide drainage to the east toward Coeur d'Alene Lake. The Ralston (2000) report provides a conceptual geologic cross section that includes the A‑ I well. The lower basalt aquifer penetrated by well A‑I likely is part of the Grande Ronde Formation (Tgn2 on Figure 1). The lateral continuity of this aquifer probably is limited because of the metamorphic ridge to the south and the presence of the deep canyons to the east.

An aquifer test was conducted by pumping well A‑ I in the time period of April 28 to May 18, 2000. The water level and discharge records for this test are presented in Figures 6 and 7. The pumping rate was held at near 60 gpm. The linear nature of the water level pattern shown on Figure 6 in the time period of five to 20 days after the start of pumping indicates the presence of negative boundaries formed by the truncation or edge of the aquifer. The bounded nature of the aquifer also is shown by the lessened pattern of water level recovery shown on Figure 6. Only about one week of recovery data was taken after about 20 days of pumping. However, the water levels appear to be trending toward a stable level five to ten feet below the original static. More information on long‑term recovery of water levels in this well is presented in a later section of the report.
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Well A‑2

Well A‑2 was drilled at a location slightly less than one‑half mile north of well A​I near the boundary of sections 19 and 20 (Figure 2). The drillers log (Appendix A) shows basalt in the depth interval of 18 to 295 feet with a small aquifer in the depth range of 275 to 285 feet. The well penetrated clay then shale to total depth. According to the well log, an aquifer was penetrated in the shale in the depth range of 3 10 to 3 65 feet. The depth to water in the well is slightly less than 70 feet.

A 24‑hour aquifer test was run on well A‑2 in September 2000. Figure 8 shows the water level pattern in the well during and after the test. Figure 9 illustrates that the pumping rate was held at about 70 gpm. The water level in the pumping well dropped relatively rapidly about 60 feet and then started to stabilize. One day after the end of the pumping test the water levels had recovered to within two feet of the original static. The short length of the pumping period prevents detailed interpretation of the long‑term productivity of this well.

Wells B‑1 and B‑2

The focus of the test drilling and aquifer‑testing program moved closer to the City of Worley in late 2000. This was in part because of high reported well yields from several City of Worley wells. Also a well drilled near the silos in the east portion of Worley had high reported yields.

Well B‑1 was drilled in November 2000 to a depth of 344 feet at a location near the old silo well (Figure 2). This well intercepted mostly basalt in the depth range of 24 to 338 feet but the driller reported only small water production. His estimated well yield is 50 to 60 gpm (Table I and Appendix A).

The B‑2 notation was given to the old well located at the silo. The original drillers log for this well (drilled in 1976) shows a depth of 305 feet with basalt from 20 feet to the bottom of the well (Appendix A). Water producing zones were noted in the depth intervals of 70 to 100 feet and 160 to .180 feet. A drilling rig was set over well B‑2 in December 2000 and the well was cleaned out to a reported depth of 300 feet. A section of 4‑inch diameter PVC casing was set in the well with perforations in the depth range of 200 to 240 feet. The perforations consist of reported 1/8‑inch by 6‑inch saw cuts in the 4‑inch diameter casing. This gives an estimated open area of about 0.8 square feet and a design yield (at an entrance velocity of 0. 1 ft/sec) of about 3 7 gpm. The drillers log indicates that the annular space between the PVC casing and the drilled hole was backfilled with "pea gravel."

A 2 1 ‑day aquifer test was conducted in December 2000 and January 2001 where well B‑2 was pumped and water level data were collected on wells B‑1 and B‑2. Figures I I and 12 provide the water level and pump discharge data for well B‑2. Water level
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data for well B‑ I are presented on Figure 13. Figure 12 shows that well B‑2 was pumped at a rate of about 70 gpm at the start of the test decreasing to 65 gpm at the end of the test. About 90 feet of drawdown was measured in the pumping well. The total drawdown in well B‑1, located within 200 feet of well B‑2 was slightly over 40 feet. The water level in well B‑2 recovered to within about 0.3 feet of the original static about 26 days after the well was shut off (Figure 10). A comparison of the initial and final water level for well B‑ I is confusing and probably represents measurement error in the data record. The depth to water in well B‑I prior to the aquifer test on December 15, 2000 was reported as 68.67 feet. The water level reading on January 30, 2001 (about 25 days after the pump was turned off) was 77.04 feet. This would show about 9 feet of residual drawdown if correct. The water levels in both wells were measured on January 30, 2001 and the approximate difference between the casing elevations was determined. These figures indicate that the water level elevations are within 0.2 feet of being the same in the two wells. The static depth to water of 76 feet in B‑2 prior to the start of the test should have corresponded to a similar level in well B‑1. Likely, the lack of full water level recovery shown for well B‑I on Figure 12 probably represents water level measurement error early in the test period.

The estimated long‑term yield that can be obtained from well B‑2 is discussed in a later section of the report. A recommended well field pumping program also is presented in that section.

Well B‑3

Well B‑3 is located several thousand feet northeast of the B‑2/B‑1 well pair. This well was drilled to a depth of 405 feet in January 2001. Basalt was penetrated in the depth range of about 3 to 296 feet. Clay was found under the basalt in the depth interval of about 296 to 330 feet. About 70 feet of shale was penetrated in the bottom of the well. Water producing zones are identified on the drillers log from the basalt in the depth ranges of 65 to 69 feet and 235 to 242 feet and from the shale in the depth range of 330 to 405 feet. The casing used in the well is described on Table 1.

A 24‑hour aquifer test was conducted on well B‑3 on January I I ‑ 12, 200 1. Figure 13 presents the water level data while Figure 14 presents a plot of the discharge rate. The water level plot for well B‑3 is very irregular because the discharge rate had to be continually adjusted downward to keep the water level above the pump. Figure 14 shows that the initial pumping rate was about 70 gpm with a gradual reduction to about 3 5 gpm at the end of the test. Water level data show that the water level in the well was about 6.7 feet below the original static level one day after the pump was turned off. A water level measurement taken eight days after the pump was turned off shows that the water level was about 2.2 feet higher than the static level at the start of the test. The water level in the well may have still been rising on January 11, 2001 (the start of the aquifer test) because drilling (including airlift pumping) was not completed until January 5, 200 1. As is discussed later in the report, this well is not a good candidate for inclusion in a well field for the hatchery.
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Well B‑4

Well B‑4 was drilled north of the City of Worley near the sewage lagoons (Figure 2). The well was drilled to a depth of 445 feet and penetrated layers of basalt and clay (see Appendix A for the drillers log). Basalt was penetrated in the depth intervals of 14 to 237 feet and 325 to 414 feet. The driller reported a low yield (12 gpm) with water noted only in the depth range of 237 to 321 in an interval logged as "clay and clay with wood". An aquifer test was not run in this well because of the small reported yield.

Worley City Well

The City of Worley relies on three wells for their municipal water supply, Information on these wells is given in Table 1. According to the available records, the first of the three wells was drilled in 1954 with the second in 1977 and the third in 1999. The well log for the 1999 well is included in Appendix A.

An aquifer test was run on the newest City of Worley well in September 2000. Figure 15 presents the water level data from the test while Figure 16 is a plot of the discharge rate. A step drawdown test was run on the well. The well was pumped at 200 gpm for two hours at which time the rate was increased to 250 gpm. A third rate of 300 was achieved starting four hours into the test. The total testing period was about eight hours. Water level recovery data were taken for 30 minutes after the pump was turned off. Maximum drawdown was about 19 feet with only about 1.7 feet of residual drawdown after 30 minutes of recovery. There is no doubt that this is an excellent well.

The City of Worley was contacted in an effort to obtain historic well discharge and water level data. Apparently no water level data are available for any of the city wells. The limited pump discharge data that was found are presented in Figure 17. Average well discharge, in gallons per day, were calculated from roughly monthly readings of well discharge totalizing meters. The new city well (West Park) was the dominant source of water for the city after it was put on line in 2000,

WATER QUALITY

Water quality data are available from the test wells and the newest City of Worley well. Table 2 presents the results of analyses of well water analyzed at the Spokane Tribal Laboratories for wells S‑1, A‑1, A‑2, B‑2 and B‑3. Anatek Labs results for the City of Worley well drilled in 1999 also are included. Some important constituents were not included in most of the analyses. These include calcium on the cation side and bicarbonate/carbonate on the anion site. The total dissolved solids reported for the samples are low. The water likely is a calcium‑bicarbonate type.
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ANALYSIS OF WELL FIELD PRODUCTIVITY

The target yield of 60‑gpm continuous flow probably cannot be maintained from any single one of the test wells constructed to date. However, there is a good chance that the desired yield can be obtained by operation of three or four of the wells as a well field. The most likely well field operation would include sequential operation of the wells with rest periods equal to or exceeding the pumping times. The two dominant questions are as follows. First, what is the reasonably expected yield of each well? Second, what on/off pumping cycle will be required for each well to operate over a long time period as part of the well field? These questions are addressed in the following paragraphs.

The amount of water that can be pumped from an individual well is dependent on the following factors: 1) the transmissive characteristics of the aquifer, 2) the hydraulic efficiency of the well and 3) the available drawdown (distance between the static water level and the pump setting). Specific capacity is the discharge of the well divided by drawdown and is a measure of the first two of these factors. A highly efficient well that penetrates a high transmissivity aquifer will have a high specific capacity value in gallons per minute per foot of drawdown. The efficiency of an uncased well is high. Within cased wells, the entrance velocity of the water moving through the perforations dominantly impacts the efficiency of the well. An entrance velocity greater than about one foot per second leads to low efficiency wells.

The specific capacity characteristics of the test wells and the newest City of Worley well are presented on Figure 18 for the first two days of pumping. The plot shows that the City of Worley well has a much higher specific capacity than any of the test wells. Wells A‑ I and S‑ I have specific capacity values in the range of three to four gpm/ft while wells A‑2 and B‑2 have specific capacity values near one gpm/ft. Well B‑3 is the least productive of the test wells that were pumped.

Long‑term operation of the test wells in a well field depends on the size and location of boundaries on the aquifer(s) penetrated and on the annual recharge to those aquifers. The size of an aquifer can be deduced by examination of the hydrogeologic setting. For example, well S‑1 probably penetrates the aquifer with the most limited areal extent. The deeper aquifer penetrated by well A‑ I also probably is of limited areal extent. The second way to assess the long‑term productivity of a specific well is by examination of long‑term water level recovery patterns. Figure 19 presents a plot of residual drawdown (the difference between the recovering water level and the original static level) versus the ratio of the time since the pump was turned on divided by the time since the pump was turned off (t/t'). The time ratio values are presented on a logarithmic scale.

Several interesting concepts can be derived from an analysis of Figure 19. First, the extrapolation of the data plots to a residual drawdown value of zero (complete recovery) gives a measure of the long‑term productivity of the penetrated aquifer. Water levels in a highly productive, large‑scale aquifer should nearly fully recover in a time period equal to the pumping period (th'=2). Only the Worley City well and test well B‑2
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have this characteristic. Second, the amount of residual drawdown as the lines are extrapolated to a t/t' value of about two gives a measure of the long‑term water level decline that might be expected with operation of the well as part of a well field. The length of the aquifer test represented by the field data also is a consideration. For example, well B‑3 was pumped for only one day yet has about five feet of residual drawdown at t/t'= 2. This would be a very poor long‑term water supply source. On the other extreme, well B‑2 has nearly full recovery at t/t'=2 yet was pumped for 21 days. This well would be a reliable component of a hatchery well field. Wells S‑ I and A‑2 have similar residual drawdown values at t/t'=2 but well S‑ I was pumped for 16 days while well A‑2 was only pumped for one day.

Analysis of the discharge and water level data collected to date indicates that well B‑2 has the best long‑term yield characteristics. Wells S‑1 and A‑2 appear suitable for inclusion in a well field design although there are questions relative to long‑term yield characteristics of these wells. Well A‑I has better specific capacity characteristics than wells A‑2 and B‑2 but the excessive residual drawdown causes concern with respect to long‑term well yields. The short and long‑term yield characteristics of well B‑3 are poor; this well should be removed from any further consideration in the well field.

All of the test wells were measured on January 30, 2001. A comparison of these data to previous measurements can provide insight with respect to long‑term well productivity. This comparison of depth to water values is shown below.

Well
First measurement
Last measurement

S‑1
9/7/99 3 )2.65 ft
1/30/01
32.34 ft

A‑1
2/28/00 132.70 ft
1/30/01
133.81 ft

A‑2
9/26/00 69.05 ft
1/30/01
64.71 ft

B‑2
12/15/00 76.00 ft
1/30/01
76.00 ft

B‑3
1/11/01 32.02ft
1/30/0132.3 )4 ft

All of the measurements of depth to water are within about one foot of the first measurement except for well A‑2. The January 2001 measurement is five feet above the static level taken just before the aquifer test in September 2000. The reasons for this water level difference are unknown. The fact that the January 2001 measurements in all wells are near or above the original supports the idea that the tested aquifers in the Worley area do receive some annual recharge.

Long‑term measurement of water levels in all of the wells is a useful way to further document the productivity of the aquifers in the area. Water level measurement on at least a monthly frequency is needed. Hydrographs based on these data may show responses to snowmelt or precipitation events and thus provide an additional level of understanding of recharge amount and locations.
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CONCLUSIONS AND RECOMMENDATIONS

The ground water systems in the area in and southeast of Worley are very complex. The ground water complexity rises from the complex nature hydrogeologic framework of basalt, sediments and basement rocks. The primary concern with respect to water supply for the hatchery is long‑term yield of the wells. The short‑term yield characteristics have been documented as part of the aquifer‑testing program.

The potential is good that operation of a well field using wells B‑2, S‑ I and A‑2 will yield the desired continuous pumping rate of 60 gpm. The available aquifer test data indicate that well B‑2 has the best combination of suitable yield rate and nearly full water level recovery after testing. This well probably can be operated perhaps fifty percent of the time to supply the target yield. The remainder of the time the desired yield can be achieved by alternate operation of wells S‑ I and A‑2. Possible lack of full water level recovery is a problem in both of these wells. In particular, our understanding of the long​term yield characteristics of well A‑2 is limited because only a one‑day aquifer test was conducted. Well A‑ I can contribute to the hatchery program but probably cannot be pumped at a rate of 60 gpm for any more than one or two months per year because of the slow water level recovery rate of this aquifer. Well B‑3 does not have the yield characteristic to be included in the well field design.

Additional data collection efforts would greatly improve our understanding of4he ground water systems and the long‑term reliability of a well field. These efforts are listed below.

•
At least monthly water level data collection in all wells ‑‑ The seasonal and annual water level fluctuations would provide important information relative to aquifer recharge characteristics.

•
Continuous water level data collection in well B‑2 ‑‑ A data logger installed and operated in well B‑2 would provide information relative to possible hydraulic connection with the City of Worley wells.

•
Long‑term aquifer test of well A‑2 ‑‑ A 15 to 25 day aquifer test is needed on well A‑2 in order to assess the long‑term productivity of this well.

•
Water quality sampling and analysi ‑‑ A more complete analysis of water quality within the target wells is needed. The analysis should include all common ions (such as bicarbonate and carbonate) in addition to specific constituents of importance to hatchery operation.
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Table I Test Well and Worley City Well Information

Well
Well Depth to Water Rep. Tested First string of casing Second string of casing 
Aquifer

Well ID
Location
Elev. Depth
Water Elev. Yield
Yield
Depth Diameter
Depth Diameter Perforated Interval Description

(feet) (feet)
(feet) (feet) (gpm) (gpm)
(feet)
(inches)
(feet)
(inches)
(feet)

S‑1
47/4 31 NW NE
2745
160
25
2720
100
60
0 to 58
6" steel
0 to 157
4" PVC
117 to 157
basalt

A‑1
47/4 30 NE NE
2740
433
145
2595
50
60
0 to 65
8" steel
0 to 433
4" PVC
398 to 433
basalt

A‑2
47/4 19 NE SE
2677
383
69
2608
150
70
0 to 18
8" steel


open 18 to 383
shale

B‑1
47/5 24 NW SW
2660
344
69
2591
50

0 to 87
8" steel


open 87 to 344
basalt

B‑2
47/5 24 NW SW
2660
240
76
2584
100
70
0 to 60
8" steel
18 to 242
4" PVC
200 to 240
basalt

B‑3
47/5 24 NE SW
2640
405
32
2608
45
35
0 to 20
8" steel


open 20 to 405
basalt/shale

B‑4
47/5 23 NE NE
2622
445
100
2522
12

0 to 18
8" steel
0 to 442
4" PVC
open 442 to 445
clay

W‑1954 47/5 23 NE SE
508
345

0 to 400
8" steel

W‑1977 47/5 23 NE SE
204

350
0 to 38
8" steel 0 to 152
6" steel open 152 to 204
basalt

W‑1999 47/5 23 NE SE
2655
242

90 2565
300
300
0 to 242
8" steel
220 to 242
basalt

Notes:
1 Well elevations are estimated from USGS topographic maps


2 Depth to water values for test wells S‑1, A‑1, A‑2, B‑1, B‑2 and B‑3 are from aquifer test data


3 Well B‑2 was drilled originally in 1976 to a depth of 305 feet and recompleted in 1999 to 240 feet


4 Tested yields are after about 24 hours of pumping


5 Well depths, casing information, reported yields and aquifer descriptions are from driller logs


6 The three City of Worley wells are listed by the reported date of drilling


7 Depth to water measurements for test well B‑4 and the three City of Worley wells are from the drillers logs
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Table 2 Water Quality Data From Test Wells

Well

S‑1
A‑1
A‑2
B‑2
B‑3
B‑3
Worley

Sampling date
5/17/00
4/28/00
10/5/00
114101
1/11/01
1/12/01
9/16/99

Laboratory

‑‑‑‑‑‑‑Spokane Tribal Laboratories ‑‑‑‑ ‑ ‑


Anatek

Total dissolved solids
mg/I
110

130

120
180
210
94

Total suspended solids
mg/1
<2

<2
4
<2
264
8

Turbidity
NTU
0.5

1.1
4.6
2.0
220.0
73.1
1.7

Hardness (as CaC03)
mg/l







102

pH








7.85

Conductivity
US/cm







270

Chloride
mg/l
0.89

0.76
1.75
0.94
2.21
1.51
1.90

Fluoride
mg/1
0.38

0.26
0.42
0.16
0.33
0.49
0.38

Nitrate as N
mg/I
0.01

0.07
0.03
0.00
0.33
0.49
<.5

Nitrite as N
mg/1
<. 005

<,005
<.005
<.005
<.005
<. 005

Total phosphorous
mg/1


0.04
0.04
0.04
0.04
0.03

Ortho‑phosphorous as P
mg1l
<.005

0.02
0.02
0.04
0.03
0.04

Sulfate
mg/l
1.67

2.86
14.90
2.97
6.25
5.84
4.91

Ammonia as N
mg/l







<. 1

TKN
mg/l



<.030
0.040
0.159
0.072

Total alkalinity as CaC03
mg1I
102.0

106.0
144.0
97.6
120.0
115.0
110.0

Bicarbonate as CaC03
mg/I

Carbonate as CaCO3
mg/l

Aluminum
mg/l
<.010

<.010
<.010
<.010
<.010
<.010
<.001

Antimony
mg/I







<,001

Arsenic
mg/I
<.020

<.020
<.020
<.020
<.020
<~020
<.005

Barium
mg/I
0.03

0.04
0.06
0.03
0.03
0.03
0.05

Beryllium
mg/I
<.001

<.001
<.001
<.001
<.001
<.001
<.001

Cadmium
mg/l
<.0001

<.0001
<.0001
<.0001
<.0001
<.0001
<.001

Calcium
mg/l







20.8

Chromium
mg/l
<.002

<.002
<.002
<.002
<.002
<.002
<.005

Cobalt
mg/l

Copper
mg/l
<.002

<.002
<.002
<.002
<.002
<.002
0.002

Iron
mg/I
0.09

0.44
0.04
0.35
<.002
0.00
0.59

Lead
mg/I
<.001

<.001
<.001
<.001
0.005
0.002
<.001

Magnesium
mg/l
8.71

8.98
15.20
8.11
10.50
10.40
11.40

Manganese
mg/l
0.03

0.04
0.05
0.04
0.04
0.04
0.03

Mercury
mg/l

<. 0002





<.001

Nickel
mg/l
<.005

<.005
<.005
<.005
<.005
<.005
<.001

Potassium
mg/l
3.21

3.24
2.61
3.55
2.15
1.98
3.00

Selenium
mg/I



<.002
<. 002
<.002
<.002
<.005

Silicon
mg/1

Silver
mg/l
<.002

<.002
<.002
<.002
<.002
<.002
<.01

Sodium
mg/1
9.73

9.35
14.20
8.74
13.20
12.40
10.90

Thallium
mg/l







<.001

Zinc
mg/1



0.09
0.01
<,002
<.002
0.03
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1.0 Introduction

Declining native salmonid fish stocks, in particular, westslope cutthroat trout (Oncorhynchus clarki lewisi) and bull trout (Salvelinus confluentus) in the Coeur d'Alene Basin caused the elimination of traditional subsistence fisheries by Coeur d'Alene Tribal members. The annual runs of anadromus salmon and steelhead are now extinct from traditional Coeur d'Alene Tribal fishing areas.  Dams were constructed on the Spokane River at Monroe Street in the City of Spokane and Little Falls farther downstream which initially cut-off the anadromus fish runs from the Coeur d'Alene Tribe.  These fisheries were further removed by the construction of Chief Joseph and Grand Coulee Dams.  These actions forced the Tribe to rely solely on the resident fish resources of Coeur d'Alene Lake. Over the last several years, poor fishing conditions have severely limited the ability of the Tribal Community to harvest desirable fish species in any acceptable numbers.  The reasons for this condition were described in the project proposal (9004400 and 9004402).  The Coeur d’ Alene Tribe has made the difficult decision to maintain a strict wild fish management policy for traditional fishing areas, primarily important cutthroat trout streams on the Reservation.  The emphasis is to restore these areas in order to optimize conditions for expansion of wild stocks (restoration of habitat).  However, substantial increases to these populations to support any sizable harvest goals are not expected for some time and may require supplementation to rebuild these stocks. 

Since the Coeur d’Alene decided to close streams to harvest in sensitive drainages on the Reservation as the principal method of protecting and promoting wild stock expansion, a hatchery oriented “put and take” fisheries program was implemented.  To provide for reasonable harvest of desired species in the near future it was decided that a series of trout fishing ponds located in strategic areas would best serve the need for an alternative fishery on an interim basis.  To protect the integrity of the wild fish restoration projects none of these ponds would be placed in drainages (or entire watersheds) where restoration is occurring.  This will minimize the chance of interaction between hatchery and native fish species.  Additionally, all ponds would be closed basin fisheries to prevent genetic introgression as well as spread of disease.

2.0 Application of the Conceptual Approach to the Pond Program

A minimum of five ponds will be developed over the next three years.  One pond (Worley pond) is currently operational, two ponds will be completed during FY99 and two ponds will be completed during FY00.  Potential pond sites were submitted to other Natural Resource Programs, the Natural Resources Committee, the Planning Department, and the Tribal Council for review, coordination and final approval.  All approved pond sites are located in the Hangman Creek watershed and completely isolated from any westslope cutthroat or bull trout bearing waters.

Duration of the program will be dependent on other aspects of the overall program.  Since these ponds are intended to relieve pressure from weak stocks in the area, alternative fisheries will be maintained until populations of weak stocks are determined to be able to withstand previously stated harvest goals.  If it is determined through monitoring that the current pond program is not reliving fishing pressure on weak stocks, alternative measures will be explored to meet program objectives.

3.0 Site Selection
Site selection for the proposed fishponds is a very important part of the pond planning process.  The following criteria was used to determine pond locations: 

· Must have a source of cool clean water adequate for trout survival.  This means that enough water must be available to fill the pond and recharge the supply throughout the year.

· Pond sites should be located near the tribal communities on the reservation (Worley, Plummer, Desmet).

· Pond should be easily accessible to people of all ages.

· Must meet all requirements of a cultural resource review.

· The trout pond must meet the goals of the program established by tribal council for the protection, conservation, and enhancement of native fishes.

· The trout pond must be able to meet the needs of the fish during all life stages.

4.0 Trout Pond Design
Once the general locations of the ponds were determined and the water source identified, the exact location, size, and shape of the pond were determined.  All the necessary details for completion of the ponds were worked out in this phase of the planning process.  The following steps outlined the procedures for planning the construction of the ponds.

I.) A drawing of the pond including depths, contours, and shape will be completed.  Detailed drawings of the water inflow, outflow, and retention structures will also be included.  The design will be consistent with standard trout pond construction guidelines of the Natural Resource Conservation Service. 

II.) Necessary permits will be applied for.   If wetland habitat is being disturbed some mitigation under section 404 may be required before a permit for construction will be issued.  Considerable attention will be given to habitat improvements ( i.e. shoreline contours, grade and shape banks, tree brush and grass landscaping, location of primary fishing sites around the pond, and develop pathways around the pond).  

III.) The following items will also be addressed in the final design proposal:



i.) Access road and parking development,



ii.) Shoreline degradation and erosion potential, and



iii.) Fish planting problems (getting fish truck near enough to the shore for 


planting).

Upon completion of the above steps, the design will be submitted to the Coeur d’Alene Tribe’s Natural Resource Committee and Tribal Council for approval.  The proposal will then be submitted to BPA to complete NEPA.  Once all steps have been completed construction will begin

5.0 Pond Construction 

Once the approved plan has been obtained the following procedures will be used to complete the construction phase:

a.) Request for Bids

Three bids will be requested and the contract will be let to the lowest eligible bidder.

b.) Let contract and Implement construction

Fish and Wildlife will provide personnel in the event that extra help is needed.  Fish and Wildlife personnel will oversee all phases of construction.

c.)  Inspect completed construction/ approve final product



Items which will be addressed are



Completeness of shoreline development 



Dam stability



Water leakage



Construction Cleanup



Only after a complete inspection of the work will payment for services be rendered.  

d.)  Complete landscaping and riparian plantings

Fish and wildlife personnel will use the best management practices in revegetating the shoreline riparian area.  Only native plants will be used for maximum fish and wildlife benefits. 

e.)  Approve pond for planting of fish

Once all the above items have been completed the pond will be approved for planting of fish.  Fish will be planted according to the procedures outlined in this section

6.0 Pond Development and Management Plan

Concurrently with construction, specific trout pond management plans will be developed.  The plans will address total number of fish per pond and the planting schedule; 

The total number of fish needed for each of the ponds will be determined at the start of each fiscal year. It is anticipated that upon construction of the Coeur d’Alene Tribal Hatchery, fish will be secured from our own hatchery.

A schedule for planting of fish into each of the ponds will be completed.  Each pond will be planted at least once a year. The number and size of the plantings for each individual pond will be determined by past use, and anticipated fishing pressure for the upcoming season.  

The number of fish needed and the timing of the plantings for each pond will be determined by the following factors: The maximum number of fish each pond can hold, the ability of the pond to sustain a population without food supplementation, and the expected rate of removal.  

7.0 Desired Species and Stocking Strategy

Rainbow trout are the preferred species for stocking because the species has one of the highest temperature tolerances (25.5oC) of the salmonid family (Piper et. al. 1982, Miko et. al. 1995), large numbers are produced by federal, state, and private hatcheries, and they are readily available and usually can be delivered on demand.  

The primary management goal to determine stocking strategy will be angler satisfaction and success.  Angler satisfaction and success is directly correlated to catch and/or harvest rates and fishing effort. Mean catch rates necessary to achieve an excellent fishing success rating would be around 2.88 fish/hour (Miko et. al. 1995).  This would be stocking densities of about 12,000 fish/ha.  However, researchers have shown that mean catch rates peak at about 0.6-0.7 fish/hour, and catch rates needed for angler satisfaction (trip satisfaction) ratings to be considered excellent are much lower. Weithman and Katti 1979, Hicks et. al. 1983, and Miko et. al. 1995 have shown that stocking densities around 1400 fish/ha will provide good to excellent angler satisfaction ratings, and that anglers would be satisfied with their trip quality even if they were dissatisfied with their fishing success.  The management strategy employed by the Coeur d’Alene Tribe will be to provide fish catch rates of about 0.5 fish/hour.  This is a conservative management strategy, since averages of 1.0 fish/hour at the existing Tribal pond are currently being achieved.

8.0 Source of fish for stocking

It is the intent of the Tribe to implement the suggestions provided by the ISRP (2000 – 1). Rather than producing rainbow trout at the Facility for planting in ponds for an interim

fishery, it may be more efficient and safer to purchase such trout from another source. If

these trout were cultured in the Facility simultaneously with the native cutthroat trout,

they would compete for resources (water and others) in times of short supply, and they

would present a potential pathogen source for the native cutthroat trout. Furthermore, it

seems likely that rainbow trout can be purchased from a commercial source at lower cost

than they could be produced in this Facility. Sterile rainbow trout are available at large

sizes, which could add to the interest by participants in the program. (Three-Step

Question 5. Alternatives).  
and the BPA – DOE/EA 1275 analysis:

The Cutthroat Trout Only Alternative eliminates the incubation and rearing of rainbow trout at the proposed facility and associated rainbow trout rearing ponds.  Catchable-sized rainbow trout would be purchased for direct release into catch-out ponds at several different locations.  Thus, the environmental effects should be the same as those described for the Proposed Action Alternative.  The only exception is that the potential for an outbreak of whirling disease or ceratomyxosis at the hatchery is significantly reduced with the elimination of the earthen ponds.  Given the fact that these fish will not be released into the wild in the unlikely event of an outbreak it would most likely be confined to the rainbow trout only rearing ponds and would not extend beyond the hatchery. 

According to the Environmental Assessment Completed by BPA (DOE/EA – 1275) eliminating the rainbow trout program from the facility would save approximately            $12,000 annually.  Accordingly, overall construction cost of the facility would be reduced by about $100,000.  

9.0 Conclusion

The Tribe is proposing two alternatives in that central distribution will be constructed to temporarily hold the rainbow trout for redistribution to the catchout ponds.  Fish will be held in the central distribution pond for up to 5 months and second, removing the rainbow component completely out of the facility.  .

Alternative 1.  Given the remote location of the Reservation and distance from commercial rearing facilities the Tribe will purchase catchable sized fish then hold them in a pond at the facility.  This will act as a central distribution center for the other catch-out ponds.  It is the intent of the Tribe to distribute at least 10,000 fish annually.  This pond will be completely separate from the proposed cutthroat portion.  This plan will save $15,000 annually in transportation costs.  The closest certified fish farm is about 150 miles away.  We estimate that it would take about 14.5 round trips to supply the trout ponds with fish with an annual cost of $32,123 if we picked up the fish 700 at a time.  With the central clearing house theory it would only cost $ 15,000 to 18,000 to have the fish delivered.  The Tribe could distribute these fish as needed in conjunction with the individual pond stacking strategy.  This would also reduce the water needs at the facility by 15 GPM for 7 months out of the year.

Alternative 2. 

This alternative would cost about $32,123 annually plus additional costs associated with growing to catchable size but this would be minimal.  This would also save about $ 160,000 in construction costs.  It would also reduce the water needs for the facility from 60 GPM to 35 GPM.  

Cost Estimates

Columbia Fish Farm

Columbia River Road

Nespelem, WA.

Ed Shellanberger, 509-634-4228

Rainbow trout @ $1.31/lb.

12.5 in. To 13.5 in. RBT weighing ~ 1.6 lbs.

1.6 X 10,000 = 16,000 lbs.

16,000 lbs. X $1.31 = $20,960

Transportation not available from the Columbia Fish Farm.

Total distance from the fish farm to trout production facility, 146 miles.

Mileage for costs for this trip one way, $0.345/mile equals $50.37, round trip $100.74.

Estimated time from fish farm to trout production facility, approximately four hours, eight hours round trip.

Hour wage for transportation, $85.00/hour, equaling $680.00/round trip.

With an 11 ft. diameter tank, carrying 700 pounds of fish would require 14.3 trips. 

10K RBT (12.5-13.5 inches) @ $1.31/lb.                        $ 20,960.00

Mileage 14.3 trips X $100.74                                           $   1,439.14

Wage $85.00/hr X (8X14.3)


    $   9,724.00






    $32,123.14

---------------------------------------------------------------------------------------------------------------------------------

Trout Lodge

Soap Lake, WA.

Bill Wit, 509-246-1421

$1.95/1lb.

12-13 inch RBT ~  $1.50 - $1.80 per fish

$1.50 X 10,000 = @ $15,000       $1.80 X 10,000 = $18,000

Transportation included, although shipments need to be 3-5 thousand fish per order and one stop delivery.

At this point in time the Tribe is leaning towards alternative one however, if water concerns continue the Tribe would focus on alternative two.  This will be worked out in the Step Two submittal.  Given the Tribally imposed moratorium on subsistence harvest (or any type of harvest) of fish in traditional areas this program represents a reasonable and prudent alternative means to maintain compensatory harvest opportunities for the Reservation community.

Over the life of the project (20 years) alternative one would save BPA $ 140,000.
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1 Comprised of scientists representing the U.S.F.W.S, Idaho Department of Fish and Wildlife, and the Bonneville Power Administration.





