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a. Abstract 
b. Technical and/or scientific background
Dworshak Reservoir was authorized in 1962 by PL 87-874 as a multi-purpose project, with the primary purpose of flood control and additional purposes of power production and navigation.  Other uses include recreation and fisheries.  Dworshak Dam was completed by the U.S. Army Corps of Engineers in 1972, and Dworshak Reservoir first filled in 1973.  The 718 foot high blocked anadromous fish passage to all but the lower 1.9 miles of the North Fork Clearwater River drainage.  Impoundment converted 54 miles of stream habitat to reservoir habitat and greatly changed the composition of the resident fishery.  Typical of new reservoirs, productivity in Dworshak Reservoir was initially higher during the first few years following inundation, then rapidly declined. The reservoir is currently classified as oligotrophic along the thalweg and mesotrophic in some inlet arms, such as Elk Creek arm.  Kokanee and smallmouth bass are the primary self-sustaining fisheries.  Rainbow trout are also stocked for fishery mitigation.  Native, self-sustaining bull trout (listed as threatened under the federal Endangered Species Act) and westslope cutthroat trout also inhabit the reservoir, with minimal contribution to the fishery.  It is unlawful to harvest bull trout in Dworshak Reservoir.

Significant operational changes occurred at Dworshak Dam in the early 1990s.  At this time, Dworshak operations for anadromous fish flow augmentation incorporated summer releases to help cool the Lower Snake River, in addition to spring releases to meet Lower Granite flow targets.  More recently, particularly since 1995, the trend has been to use most or all of the 80 feet of BIOP flow augmentation volume for Snake River cooling.  Recent operations typically begin drawing down Dworshak pool during the first two weeks in July and complete the 80-foot drawdown by August 31.  The NMFS’s 2000 BIOP for the FCRPS calls for a study to determine the benefit to adult salmon migrants of using an additional 20 feet of flow augmentation volume during September.  If implemented, the total summer to early fall drawdown of Dworshak Reservoir for listed salmon flow augmentation would be 100 feet.

Because of the region’s reliance on Dworshak Reservoir as the sole source of cold water  Lower Snake River cooling, and because of the potential impacts to the Dworshak Reservoir resident fisheries and the supporting ecosystem from an 80- to 100- foot drawdown during the productive summer period, a biological impacts assessment tool is needed.  Additionally, because of the varied and sometimes competing uses and resources associated with Dworshak Reservoir and dam operations, there is a need to integrate operations to achieve compatability with as many needs, uses and resources as possible.  The NMFS’s 2000 Biological Opinion for Operation of the FCRPS (RA 17) calls for coordination with NMFS, USFWS, states and Tribes in the Technical Management Team (TMT) process to address operational issues.  Contributing Dworshak assessment information is an important consideration in the TMT process.  

In recognition of these needs, Project 198740700 Dworshak Integrated Rule Curves/M&E endeavored to develop Biological and Integrated Rule Curves for Dworshak Dam and Reservoir, patterned after the approach that Montana Fish, Wildlife & Parks (MFWP) pursued for Hungry Horse and Libby Reservoirs (Marotz et al. 1996).  The specific approach was to develop a Dworshak specific assessment model, using Dworshak specific operational parameters and data, and refining the hydrologic, thermal and biological production model components.

Hydrologic and limnological modeling expertise was subcontracted with the University of Washington to convert the FORTRAN based Hungry Horse Reservoir Model (HRMOD) to a user friendly PC based version and to input Dworshak parameters and relationships for Dworshak specificity.  FY 2000 and 2001 activities focused on model development.  Pursuant to this subcontract Barber and Juul (2001) developed an initial Dworshak Reservoir Rule-curve Evaluation Model (DRCEM).  As in HRMOD, the DRCEM is divided into three major computational elements that perform hydrologic, temperature and biological calculations.  Over 75 FORTRAN subroutines and associated support files were converted to 45 PC-based Visual Basic Forms and 1 Module containing the methodology.  The Visual Basic Forms produce user friendly windows requesting site-specific information for Dworshak Reservoir.

Although substantial progress has been made towards constructing the DRCEM model, a number of unresolved issues need to be pursued, including:  calibration and debugging in the thermal routine; resolving “mystery” coefficients; refinement of biological and physical subroutines, and; additional research and/or expert opinion (at least temporarily) to fill data gaps.

Notably, the methodology adapted from HRMOD does not address the issues concerning biological productivity of Dworshak Reservoir.  The impacts of fluctuating water surface elevations on shoreline habitat and fish spawning, as well as consideration of nutrient limitations at Dworshak Reservoir, are not addresses in the subroutines.  Barber and Juul (2001) suggested that   included  ; and,   the reserv The DRCEM consists of 45 the , Dr. Michael E. Barber and Dr. Steve T. J. Juul suggested potential advantages of using a kinetics-based model, rather than the current regression-based approach.  Barber and Juul (2001) also identified the need for expanded investigations of field data for Dworshak to fill data gaps.

This project intends to pursue refinement of the DRCEM as a user-friendly impact assessment tool, and to continue to incorporate model subroutines needed to address Dworshak specific environmental issues.  This project also intends to use DRCEM and other appropriate regional assessment data to propose and refine integrated operations.  Rule curves for primary individual operational needs have been defined through modeling exercises conduced as part of the Columbia River System Operation Review (1995).  Comparison of these individual rule curves shows areas of operational compatibility, as well as conflicts.        

Additionally, this project proposes to identify specific data collection needs required for assessment modeling.  This data collection effort, however is but one focus of current and potential data collection activities at Dworshak Dam and Reservoir.  To maximize efficiency, promote coordination and awareness of activities, and to ultimately assure that needed data are collected, it is prudent to plan for data collection activities in consideration of near- and long-term monitoring and evaluation needs.  In recognition of this need, this project is also proposing the development of a comprehensive monitoring and evaluation plan for Dworshak Dam and Reservoir.    

c. Rationale and significance to Regional Programs

The underlying goal of this project is to maintain the productive health of Dworshak Reservoir for resident fish, including threatened native bull trout, while serving other multi-purpose needs, such as flood control, power production and flow needs for anadromous fish.

NMFS 2000 BIOP - Significant operational changes occurred at Dworshak Dam in the early 1990s.  At this time, Dworshak operations for anadromous fish flow augmentation incorporated summer releases to help cool the Lower Snake River, in addition to spring releases to meet Lower Granite flow targets.  More recently, particularly since 1995, the trend has been to use most or all of the 80 feet of BIOP flow augmentation volume for Snake River cooling.  Recent operations typically begin drawing down Dworshak pool during the first two weeks in July and complete the 80-foot drawdown by August 31.  The NMFS’s 2000 BIOP for the FCRPS calls for a study to determine the benefit to adult salmon migrants of using an additional 20 feet of flow augmentation volume during September (RA 34).  If implemented, the total summer to early fall drawdown of Dworshak Reservoir for listed salmon flow augmentation would be 100 feet.

Because of the region’s reliance on Dworshak Reservoir as the sole source of cold water  Lower Snake River cooling, and because of the potential impacts to the Dworshak Reservoir resident fisheries and the supporting ecosystem from an 80- to 100- foot drawdown during the productive summer period, a biological impacts assessment tool is needed.  Additionally, because of the varied and sometimes competing uses and resources associated with Dworshak Reservoir and dam operations, there is a need to integrate operations to achieve compatability with as many needs, uses and resources as possible.

The NMFS’s 2000 Biological Opinion for Operation of the FCRPS (RA 17) calls for coordination with NMFS, USFWS, states and Tribes in the Technical Management Team (TMT) process to address operational issues.  Contributing Dworshak assessment information is an important consideration in the TMT process.  There are several Recommended Actions identified in the 2000 BIOP, in addition to RA’s 17 and 34 that relate to and influence Dworshak operations, all of which can benefit by Dworshak assessment information:  RA 2, RA 3, RA 5, RA 14.

Federal Caucus December 2000 Basinwide Salmon Recovery Strategy – Integrated rule curve formulation considers individual rule curves various uses and needs, including in-reservoir commercial navigation, recreation, and cultural resources protection.  The underlying goal of this project is consistent with and aids in achieving the following program goals identified in this regional source document  -


* Balance the Needs of Other Species. Ensure that salmon and steelhead conservation

measures are balanced with the needs of other native fish and wildlife species and do

not unduly impact upriver interests.


* Minimize Adverse Effects on Humans Implement salmon and steelhead

conservation measures in ways that minimize their adverse socio-economic and

other human effects.

*Protect Historic Properties. Consistent with the requirements of the National

Historic Preservation Act (NHPA) and other applicable law, assure that effects of

recovery measures on historic properties are identified and addressed.

Northwest Power Planning Council 1995 Program - This project is directly relevant to Section 10.3C.6 of the September 13, 1995, amended Columbia Basin Fish and Wildlife Program, which authorizes BPA to: "In consultation with the Nez Perce Tribe and appropriate state agencies, fund research, monitoring and evaluation activities to determine the potential impacts of multipurpose flow operations on resident fish in Dworshak Reservoir. This information will be used to develop analytical methods, such as biological and/or integrated rule curves for reservoir operations similar to those developed by the Montana Department of Fish, Wildlife and Parks for Hungry Horse and Libby reservoirs.” 

Northwest Power Planning Council 2000 Program – The intent of this proposal is consistent with the “specific planning assumption” adopted by NPPC that:  “Systemwide water management, including flow augmentation from storage reservoirs, should balance the needs of anadromous species with those of resident fish species in upstream reservoirs so that actions to advance one species do not unnecessarily come at the expense of other species (p. 12).”  The project also is consistent with the following NPPC   hydrosystem strategy:  “Assure that flow and spill operations are optimized to produce the greatest biological benefits with the least adverse effects on resident fish while assuring an adequate, efficient , economical and reliable power supply (p. 35).” 

Clearwater Subasin Summary – This project addresses the following needs identified in this regional source document:

Combined Aquatic and Terrestrial Needs – Need 5 (p.257)

Continue ongoing, and establish new, monitoring and evaluation programs for fish supplementation, habitat restoration and improvement, habitat baseline conditions, water quality and water quantity improvements, conditions and trends.  These M&E activities are critical to evaluating the effectiveness of projects in improving habitat, watershed health and enhancing production of target species.

Combined Aquatic and Terrestrial Needs – Need 8 (p.257)

Continue and expand the cooperative/shared approach in research, monitoring and evaluation between tribal, federal, state, local and private entities to facilitate restoration and enhancement measures.  Protection and restoration of fish and wildlife populations and habitat will not be successful without the interest and commitment by all.


Fisheries / Aquatic Needs  - Water Quality – Need 1 (p.258)

Continue coordinated temperature monitoring throughout the subbasin.  Identify spatial and temporal gaps, establish additional flow and temperature gauging stations and upgrade existing to provide real-time data, and expand longitudinal profiles.  Fish distribution and  habitat quality are highly influenced by water temperature.  This parameter most be monitored in both wilderness and managed watersheds to provide baselines to evaluate population recovery and watershed restoration activities.

Fisheries / Aquatic Needs  - Resident Fish (pp. 259-260) 

Need 1 - Enhance and diversify the fishery within Dworshak Reservoir.

Need 8 - Determine how flow augmentation effects bull trout in the North Fork and Lower Clearwater Rivers.

Need 9 - Determine the extent and magnitude of entrainment of resident fish including bull trout and kokanee from Dworshak Dam and develop and implement methods to minimize entrainment as appropriate.

Need 10 - Monitor bull trout and westslope cutthroat trout population size in Dworshak Reservoir.

Need 11 - Determine and implement ways to increase the productivity of Dworshak Reservoir.

Need 12 - Develop more “fish friendly” operations at Dworshak Dam.

Fisheries / Aquatic Needs - Monitoring and Evaluation (p. 261)

Need 3 - Develop a comprehensive M&E plan for Dworshak Dam operations.

d. Relationships to other projects 
Project 198709900 hydracoustically monitors and evaluates kokanee entrainment and the kokanee population in Dworshak Reservoir, and identifies operations to minimize kokanee entrainment.

Project dwrzoop proposes to apply hydroacoustic technology to monitor diel vertical movement patterns of zooplankton and apply this information to Dworshak Dam operations (i.e., selector gate variable depth selection) to minimize zooplankton entrainment.

e. Project history (for ongoing projects)

From the initiation of this project in 1987 though 1991, this project was titled as Dworshak Reservoir Investigations: Trout, Bass and Forage Species.  This phase of the project focused on characterizing the fishery through creel surveys and assessing the status of trout, bass and forage fish in the reservoir. At the same time, the Idaho Department of Fish and Game implemented Project 198709900 that focused on limnology, kokanee entrainment and the status of the kokanee population.  Project 198740700 during this period produced three annual reports and co-authored a joint final report with 198709900.  Reports during this phase of the project were:

Statler, David P.  1988.  Dworshak Investigations: trout, bass and forage species. Nez Perce Tribe Department of Fisheries Resources Management, Annual Report to Bonneville Power Administration, Contract DE-AI79-87BP35165, Project 87-407, Portland, OR.  
Statler, David P.  1989.  Dworshak Investigations: trout, bass and forage species. Nez Perce Tribe Department of Fisheries Resources Management, Annual Report to Bonneville Power Administration, Contract DE-AI79-87BP35165, Project 87-407, Portland, OR.

Statler, David P.  1990.  Dworshak Investigations: trout, bass and forage species. Nez Perce Tribe Department of Fisheries Resources Management, Annual Report to Bonneville Power Administration, Contract DE-AI79-87BP35165, Project 87-407, Portland, OR. 
Maiolie, M.A., D.P. Statler, and S. Elam. 1993. Dworshak Dam impact assessment and fishery investigation and trout, bass, and forage species. Final Report. Bonneville Power Administration, Portland, Oregon.

Beginning in 1991, the Project Leader engage as a contributing member to the System Operation Review Resident Fish Work Group.  This activity continued into 1995, culminating with the publication of the Final SOR Environmental Impact Statement.  Information obtained from 1987 through 1991 pursuant to Project 198740700 was used to develop biological impact assessment models for Dworshak Reservoir.

Beginning in 1993, data collection activities were initiated to accumulate data sets for formulation of a Dworshak-specific adaptation of Montana Department of Fish, Wildlife and Parks assessment model HRMOD.  The years 1993 and 1994 were the years of most intensive data collection by Project 198740700.  Although additional primary productivity work was desired, it was not carried out due to budget limitations.  The Washington State University, under subcontract with the US Army Corps of Engineers, assumed some data collection activities in 1995.  Limited data collection activities continued through 1999.  During this period, the WSU subcontractor submitted the following report:

Juul, Steve T.J and William H. Funk.  1996.  A limnological reevaluation of Dworshak     Reservoir, Idaho, Pullman, WA.

A subcontract approval process was initiated in 1999 with the University of Washington to develop a PC-based  Dworshak rule curve evaluation model, after recently receiving HRMOD model and updated source codes from Montana Department of Fish, Wildlife and Parks.  During 2000 and 2001, project activities focused on model development.

Most recently, Barber and Juul (2001) developed an initial Dworshak Reservoir Rule-curve Evaluation Model (DRCEM), pursuanr to our subcontract.  As in HRMOD, the DRCEM is divided into three major computational elements that perform hydrologic, temperature and biological calculations.  Over 75 FORTRAN subroutines and associated support files were converted to 45 PC-based Visual Basic Forms and 1 Module containing the methodology.  The Visual Basic Forms produce user friendly windows requesting site-specific information for Dworshak Reservoir.  This most recent report is:

Barber, Michael E. and Steve T. J. Juul.  2001.  Development of biological system operating curves for Dworshak Reservoir, Idaho.  Draft Report Prepared for Nez Perce Tribe.  Pullman, WA

Although substantial progress has been made towards constructing the DRCEM model, a number of unresolved issues need to be pursued, including:  calibration and debugging in the thermal routine; resolving “mystery” coefficients; refinement of biological and physical subroutines, and; additional research and/or expert opinion (at least temporarily) to fill data gaps.  As follow-up to this effort, this project currently proposes to identify specific data collection needs required for assessment modeling.  To maximize efficiency, promote coordination and awareness of activities, and to ultimately assure that needed data are collected, this project is also proposing the development of a comprehensive monitoring and evaluation plan for Dworshak Dam and Reservoir.   

f. Proposal objectives, tasks and methods
This proposal includes four primary objectives:

1. Refine the Dworshak Rule Curve Evaluation Model (DRCEM) based on recommendations from Barber and Juul (2001).

2. Identify appropriate integrated operations (Integrated Rule Curve), including considerations of a potential 20-foot additional drawdown as described in NMFS’s 2000 BIOP.

3. Institute appropriate integrated operations 

4. Develop a comprehesive long-term monitoring and evaluation plan for Dworshak Reservoir.

Objective 1.  Refine the Dworshak Rule Curve Evaluation Model (DRCEM) based on recommendations from Barber and Juul (2001).


Task a.  Subcontract with Washington State University modelers to allow follow-up on identified modeling and data issues.


Task b.  Identify data needs based on what is currently known regarding limiting factors and other conditions specific to Dworshak reservoir.


Task c.  Identify additional subroutines needed for effective biological assessments.    

Objective 2.  Identify and update appropriate integrated operations (Integrated Rule Curve)

Task a.  Use regional hydrologic modeling resources to simulate the effect of an additional 20-foot annual summer drawdown of the Dworshak pool.

Task b.  Analyze how the resultant reservoir pool elevations effect other uses and needs by comparison with individual operational rule curve criteria.

Taskc.  Continue to coordinate with management and regulatory agencies regarding appropriate integrated operations.

Objective 3. Institute appropriate integrated operations.


Task a.  Promote recognition and adoption of appropriate integrated operations through participation in NMFS’s Regional Forum (TMT, IT).

Objective 4. Develop a comprehesive long-term monitoring and evaluation plan for Dworshak Reservoir.


Task a.  Coordinate with federal, state, and private entities associated with data collection activities on Dworshak Reservoir to identify short- and long-term monitoring and evaluation data needs.


Task b.  Compile the data needs identified in Task a. to develop a coordinated and comprehensive monitoring and evaluation plan with appropriate entities.


Task c.  Identify a strategy to implement the comprehensive monitoring and evaluation plan. 

.    
g. Facilities and equipment
Necessary project implementation facilities are located at the Nez Perce Tribe Orofino Field Office, 3404 Highway 12, Orofino, Idaho, 83544.  
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Limnologist
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David P. Statler

Mr. Statler is the Director of the Resident Fisheries Division for the Nez Perce Tribe Department of Fisheries Resources Management.  Mr. Statler has an extensive background in fisheries management and fisheries resource issues, especially pertaining to The North Fork Clearwater drainage.  Mr. Statler conceptualized and assisted in the planning and implementation of Project 199501600 Genetic Inventory of Westslope Cutthroat Trout in the North Fork Clearwater Basin.  As project leader of Project 198740700 Dworshak Investigations: Trout, Bass and Forage Species, Mr. Statler captured what appeared to be cutthoat /rainbow trout hybrids and elevated concern for a potential problem with the Dworshak Reservoir rainbow trout stocking program.  In association with this project, Mr. Statler posed that Dworshak Reservoir should not be viewed as a closed system with respect to rainbow trout stocking activities due to the potential genetic risks to native westslope cutthroat trout.  Mr. Statler was the Subbasin Team Leader for preparation of the Clearwater Subbasin Summary.  Mr. Statler has a strong interest in obtaining needed technical resource data upon which to base critical short and long term management decisions for native resident species conservation, protection and restoration.  
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