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a. Abstract 
The specific need for net pen rearing of rainbow trout (Ocorhynchus mykiss) in Lake Roosevelt is directly related to reservoir operations.  Lake Roosevelt is drawn down during late winter and spring resulting in a high rate of entrainment of rainbow trout through Grand Coulee Dam.  Reservoir operation also adversely affects the limited suitable spawning and rearing habititat for natural production of rainbow trout.  The current annual target release goal for the net pen program includes 500,000 rainbow trout yearling to aid in reaching an angler harvest goal of 190,000 trout established in a 1995 biological objective for the project area.  Operationally, the net pens receive rainbow fingerlings from Lake Roosevelt hatchery programs in the fall, rear them from September through May and then releases them post-reservoir drawdown to reduce loss of fish by entrainment as well as predation.  The net pen program, initiated and operated by volunteers, had been in operation for several years before becoming part of the resident fish program as listed in the 1994 Columbia Basin Fish and Wildlife Program 10.8b.  The net pen program, having been monitored for several years, is shown to be an effective approach to increase rainbow harvest.  Survival of natural and hatchery stock rainbow in the reservoir is primarily limited by spawning habitat and other factors associated with reservoir operations.  An alternative approach had been to release fingerlings directly into the reservoir in late summer or early fall and subject them to the rigors associated with the drawdown.   The expectation of the net pen program is to provide a consistent fishery in the blocked waters above Grand Coulee Dam regardless of the extent of the drawdown.  The extent and duration of the drawdown and refill can be predictable to some degree based on normal flood control precautions.  Excessive snowpacks in January, February, and March can severely affect the operation of the reservoir.  The net pens can compensate for these conditions.  In consideration of the time frame for the net pen program, it appears to be a solution for the ongoing problem.  The goal and methods of this project compliment ongoing natural rainbow trout habitat enhancement projects.  The net pen rainbows are fall time shoreline spawners whereas wild Lake Roosevelt rainbows spawn in- tributaries during the spring period.  Therefore, spawning interactions between the two stocks is not a problem.  Monitoring of the net pen program is performed by the Lake Roosevelt Fisheries Evaluation Program (formerly known as the Lake Roosevelt Monitoring/Data Collection Program).  This program facilitates tagging studies of net pen fish and performs abundance and creel surveys to constantly monitor and evaluate the net pen rearing program on the Lake Roosevelt and tributaries fisheries.

b. Technical and/or scientific background

Description of Project Area

Lake Roosevelt is a mainstem Columbia River impoundment formed by Grand Coulee Dam in 1941.  The reservoir, located in Northeast Washington, inundates 33,490 hectares at a full pool elevation of 393 m above sea level.  Lake Roosevelt has a maximum width of 3.4 km, and maximum depth of 122 m (Stober et al. 1981).  The map below illustrates the project area including sites of associated Lake Roosevelt restoration and enhancement projects.
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Background History

In the 1980’s, a successful rainbow trout net pen rearing project was initiated by the late (deceased 1997) Mr. Win Self.  Mr. Self was a land developer and owner of Seven Bays Estates and a prominent advocator of enhancing the Lake Roosevelt rainbow trout population at a time when there was little interest in doing so.   In 1985, Mr. Self started the program by personally financing the rainbow trout and building supplies for pen rearing.  Mr. Self performed all this work in coordination with the National Park Service and Bureau of Reclamation, federal agencies involved in managing the Grand Coulee Dam project Area.  These fish were stocked in pens in the fall and fed until spring or early summer.  The program grew primarily due to Mr. Self’s efforts to get other groups of volunteers to build and stock fish through the winter months to be released at the start of prime fishing weather.  Fishing improved, and enthusiasm for the net pen program grew as well.  Fingerlings raised by state and federal hatcheries were transferred to net pens in the fall and the volunteers reared the fish to the following spring before release.  Creel surveys performed by Peone et al. (1989) estimated 65,515 rainbow trout were harvested from January to December 1989.  In comparison, Harper et al. (1981) estimated anglers harvested 1,517 rainbow trout from April 15, 1981 to September 15, 1981.  This large increase in harvest was attributed to the net pen rearing program (Peone et al. 1989).  Fishery surveys in 1986 and 1987 conducted by the Upper Columbia United Tribes Fisheries Center indicated net pen reared trout grew in length at rates ranging from 22 to 36 mm/month and anglers caught most of the fish within 14 months after release (Peone et al. 1989).   Prompted by excellent harvest returns and growth rates of net pen reared rainbow trout, as well as insufficient space at state and federal hatcheries, additional space was incorporated in the design of the kokanee hatcheries to rear rainbow trout for the Lake Roosevelt net pen program.  In 1994, the Northwest Power Planning Council implemented the net pen rearing operation in its Fish and Wildlife Program. 

Hatchery production normally was introduced as fingerling plants in the fall and consequently were subjected to the annual flood control, water budget and ESA required reservoir operations which all lead to excessive drawdown problems.  Over time, it became more difficult to coordinate the net pen program, the fund raising and the organization required to expand the program.  The result was a decline of net pen production and an apparent need of funding for a coordinator and maintenance and operation support.  The basic problems addressed by net pen rearing from September until June are of three types.  Two of these are directly related to the drawdown effects of the reservoir and the third, predation, refers to releasing fingerlings versus yearlings.

  Drawdown directly affects entrainment.  Water retention times below 30 days apparently reduces fish densities in Lake Roosevelt through entrainment, thereby negatively impacting the fishery (Voeller 1996; Thatcher et al. 1993 and 1994; Peone et al. 1990; Griffith and Scholz 1991).  In general, lake elevations below 1240 feet MSL coincide with water retention times below 30 days in Lake Roosevelt (Griffith and Scholz 1991; Thatcher et al. 1993 and 1994).  

Creel surveys seem to support the theory that severe drawdowns adversely affect harvest rates.  According to harvest reports, the number of rainbow harvested in 1994, a low drawdown year, totaled 494,460.  This was partly due to carryovers from the previous years’ net pen release, which also followed a minimum drawdown-quick refill year (Underwood et al. 1996).  In 1996, a drawdown of 82 feet resulted in a harvest of only 76,915 rainbows.  There also was a reduction of angler trips in 1996 due to dewatering of boat ramps during the spring drawdown, which prohibited anglers from accessing much of Lake Roosevelt during the spring (Underwood et al. 1996).  

The economic impact on the reservoir appears to be related to drawdown impacts on the fishery as well.  The economic value attributed to the Lake Roosevelt fishery was $19.1 million dollars in 1994, a minimum drawdown high harvest rate year (Underwood and Shields 1994).  In 1996, the economic values dropped to $7.6 million dollars associated with the 82 foot drawdown (Underwood et al. 1996).   In contrast to the value of the fishery before the hatchery and net pens programs came on line, the economic value was $2.8 million dollars in 1985 (Beckman et al. 1985).  The BPA funds approximately $700,000 dollars annually to the hatchery and net pen programs, the return as seen by the economic increase since 1985, unquestionably pays for itself.

Based on research and understanding of the operation of the reservoir, stocking strategies have evolved in an effort to best manage the fishery according to very specific objectives.  Stocking strategies are controlled by the Lake Roosevelt Hatcheries and Fisheries Coordination Team whereas Lake operations are controlled by natural, political and economic forces (runoff, flood control, power production, irrigation).  Members from WDFW, the Colville Confederated Tribes, and the Spokane Tribe of Indians make up the coordination team and are charged with determining size and numbers of fish to be stocked, and the best times, locations and most effective methods.  Recommendations from the Hatchery Coordination Team are as follows:  1.  Continue to hold net pen rainbows until after maximal drawdown is reached to minimize entrainment.  Entrainment rates appear to be reduced during periods of increasing water levels.  2.  Operate Lake Roosevelt as indicated in the Northwest Power Planning Council Fish and Wildlife Program (amended in September, 1995.)  This program recommends maintenance of water levels above 1,250 feet mean sea level and water retention times above 30 days.

c. Rationale and significance to Regional Programs
Northwest Power Planning Council’s Columbia River Basin Fish & Wildlife Program

The Lake Roosevelt net pen project has been recommended as a way to deal with stocking problems, hatchery production schedules and problems relating to reservoir operations, entrainment, and drawdown.  The Hatchery Coordination Team recommended the stocking and rearing of 550,000 Rbt in net pens in the blocked area above Grand Coulee Dam.  This recommendation is included in the biological objectives 10.8B.3 of the 1995 Fish and Wildlife Program (FWP) 1995-4.  

The net pen program also relates to the Upper Columbia Mainstem Subbasin objectives and strategies to enhance rainbow trout production in the upper mainstem and at the same time provide the strategy of reducing pressure on native stocks of rainbow while restoring their habitat.  Section 10.2A of the 1995 FWP shows concern for artificial introduction of fish already inhabited by native stocks of the same species.  The concern is basically for the effect for the long-term sustainability of native stocks.  Concerns include competition, predation, and inbreeding with existing resident fish.  

The genetic integrity of native stock rainbow seems not to be in jeopardy due to their tendency to move to tributaries to spawn whereas net pen stocks are shoreline spawners.  Investigation of the tributaries by stream walking, electrofishing, trapping and other methods have not shown net pen fish to inhabit these native trout spawning waters.  It is felt that artificial stocking of rainbows either by net pens as yearling class fish or by directly stocking fingerlings from the hatchery tends to reduce the harvest of native stocks thereby helping to enhance their recovery.  

Section 10.8B of the 1995 FWP addresses the need to substitute for the loss of steelhead and salmon as a partial mitigation.  Resident fish substitution in these blocked waters help to mitigate.  Section 10.8B.3 recommends that the net pen program already in existence, operated by volunteers, be expanded to rear 500,000 net pen rainbow by 1997.  The fingerlings are to come from the Spokane Tribal Hatchery, as it was the source previous to 1995.  As one measure of success, a target goal of 190,000 angler harvested rainbows annually was predicted from a plant of 500,000 fish. 

 
The harvest rates are determined by the Lake Roosevelt Monitors.  The target harvest can be effected negatively by severe drawdown as referred to earlier.  The use of net pens as a logical component to the resident fish supplementation program has been supported by the Lake Roosevelt Monitors (Underwood, KD; JP Shields and MB Tilson) (Peone et al, 1990; Griffith and Scholz, 1991; Thatcher et al 1993).  Studies show that fingerlings reared in net pens for nine months can be raised to an average of 3-4 to the pound by release.  Individual fish grow to 1.5 pounds after 6 months in the reservoir and 3 pounds by one year after release.  Approximately thirty-five to fifty-seven percent of the rainbow trout released from net pens are harvested by anglers (Peone et al 1990; Griffith and Scholz 1991; Thatcher et al 1993).

Provincial Review Inter-Mountain Subbasin Planning Process

The fundamental goal of this project adheres to the Council’s Resident Fish Substitution Policy (section 10.8) and specifically to the biological objectives that mitigate for hydropower related fish losses in the blocked area above Chief Joseph/Grand Coulee Dams (section 10.8b) of its 1994 Fish and Wildlife Program (NPPC 1994, as amended in 1995).   Further more, since this project is in a blocked area where anadromous fish will probably never return and existing populations of naturally producing fish (including native species replica) are limited by reservoir operations (e.g. normal and ESA/Bi-Op mandated salmon flow measures, flood control) this project is identified as a “high priority” to meet the Council’s Fish and Wildlife Program measure’s for Lake Roosevelt as well as the fishery management objectives outlined in the Inter-Mountain SubBasin Summary.  As noted in the summary, fishery management objectives and limiting factors for the Lake Roosevelt fisheries resource necessitates this project in conjunction with the Sherman Creek Hatchery and the Lake Roosevelt Net Pen Rearing (Kokanee and Rainbow Trout) Projects.
d. Relationships to other projects 

Projects listed under the 1995-4 FWP funded by Bonneville Power Administration are interrelated and collaborative in nature.  They include the following:  Project #9104600 Spokane Tribal Hatchery at Galbraith Springs:  The Spokane Tribal Hatchery and the net pen program work closely together.  The Hatchery Coordination Team recommends the number of rainbow to be transferred from the hatchery to the net pens beginning in early September. The Spokane Tribal Hatchery also transfers rainbow fingerlings to Sherman Creek Hatchery raceways in April to be reared eventually in the Kettle Falls, Hall Creek and Hunters net pens.  This transfer from the Spokane Tribal Hatchery allows for more open raceways to extend the growth of fingerlings until they are placed in net pens at a size range of 14-20 per pound in September.  The Sherman Creek Hatchery is project #9104700.  

Project #9404300 the Lake Roosevelt Fisheries Evaluation Program formerly known as the Lake Roosevelt Monitoring/Data Collection Program is the result of a merger between two projects.  The Lake Roosevelt Monitoring Program (BPA No. 8806300) and the Lake Roosevelt Data Collection Project (BPA No. 9494300)  These projects were merged in 1996 to continue work historically completed under separate projects.  The objectives of the monitoring program include 1) collect data on zooplankton biomass, density, and limnological characteristics.  2) assess entrainment of tagged net pen rainbow.  3) determine angler harvest and pressure, average size of fish harvested and economic value of the fishery.  4) estimate the relative abundance of fishes in Lake Roosevelt.  5) Conduct dietary analysis of kokanee, Rainbow, and Walleye.  6) Back calculate length at age of Kokanee, Rainbow, and Walleye using scales.  7)  Investigations, ongoing, to determine critical period(s) for olfactory imprinting of Kokanee salmon.  8)  Assess the best times, locations for release of Kokanee to reduce entrainment, and improve returns to creel and egg collection sites. 

The net pen program works closely with the Spokane Tribe of Indians and Confederated Colville Tribe of Indians which encompasses much of the blocked areas above Grand Coulee Dam.  Thirteen of the net pens are located on Tribal marina docks or at bay areas accessed by Tribal land and roads.  The Roosevelt Recreation Area is managed by the US Park Service.  There are no docks allowed on reservoir waters unless permitted by the Park Service.  The net pen program is required to obtain a special use permit for all docks and net pens at each of the nine sites. 

 The WDFW participates in helping to manage the Kettle Falls net pen sites and also assists in providing fish food in a cooperative project between them and the volunteer program that exists with the net pen organization (LRDA).  WDFW are also evaluating the use of Phalon Lake wild rainbow trout for net pen rearing as a means of moving toward regional goals of recovering native species.  

The LRDA net  pen program has received a Shoreline Management Act exclusion for the operation of the fishery.  The Colville and Spokane Tribes have asked for an assessment of net pen impacts on the water environment of Lake Roosevelt.  The study was contracted and completed by Beak Consultants Incorporated and Rensel Associates Aquatic Science Consultants in 1999.  At the present time, the presence of another net pen program for resident fish production on the various Subbasins are quite limited.  There are commercial ventures and agency programs on the Lower Columbia but relevance, species, and water level conditions are not equivalent.

Artificial Production Review


Projects in the Lake Roosevelt subbasin drafted Hatchery and Genetic Management Plans as part of the Inter-Mountain Provincial Review Process.  The plans are in draft form due to the incompletion of approved performance standards and indicators addressing risks and benefits of artificial production.  However, an ad-hoc committee is currently reviewing recent ISRP comments and will finalize them in 2000.  Once these are established, this project will address them in its HGMP and incorporate them into the Lake Roosevelt Subbasin Summary.  
e. Project history (for ongoing projects) 

The net pen program was started in the late 1980’s by the late Mr. Win Self (deceased 1997).  Mr. Self developed the Seven Bays Community near Fort Spokane on the Columbia River.  In an effort to improve the fishing, he raised money, mostly his own, to build net pens and buy fish food.  He would raise as many fish as he could afford to buy and acquire fish food through donations.  When money ran out to buy food, he would release the fish.  

After a short time, fishing improved and people along the reservoir and fishermen began to expand the program.  They organized and incorporated into a non-profit group named Lake Roosevelt Development Association (LRDA).  Net pen development grew to a number of about 26 located at six sites on the river.  Some in kind support was obtained for fish food and small grants were applied for. 

 After time, organization, time commitments, and volunteers dwindled.  The number of active pens dropped to twenty.  It became apparent that organization and financial support were going to be needed to maintain the program that was producing a fishery with a reputation for one and a half pound to four pound fish and limits that could be obtained in a matter of a few hours.  BPA had been supplying fish for the net pens after it became apparent that the pens worked well in Lake Roosevelt because of the manner in which the Lake is operated for flood control.  These fingerlings were being transferred from the Spokane Tribal Hatchery to the net pens in September and reared through the drawdown and refill period to be released around the first of June.  This operational plan bypassed the entrainment problems, predation by walleyes, and reduction of zooplankton that was associated with the drawdown.  (Griffith and Scholz. 1991; Thatcher et al. 1993 and 1994).  

LRDA applied for a maintenance and operation grant from BPA and went through the CBFWA selection and approval process.  The project was approved in 1994-95 as LRDA (Sponsor) and Lake Roosevelt Trout Net Pens (Title).  The project number is 9500900.  

Semi-annual and annual reports are sent to the project supervisor as well as Scope of Work, objectives, tasks, and time lines for completion and or maintenance.  Quarterly reports are given to the Hatchery Coordination Team at meetings in which all members give oral reports and plan the hatchery strategies for Lake Roosevelt.  Summary reports on transfers of fish to net pens, growth rates, release dates, and out plant sizes and numbers are sent to the project supervisor at completion of those tasks.  

Adaptive management plans are formulated and discussed at the LRHCT Quarterly Meetings.  Reports by the Lake Roosevelt Monitors/Data Collection Team keep us apprised of what is happening in the waters above Coulee Dam.  Hatchery managers, net pen coordinator, and members from WDFW, Tribes and Eastern Washington University Fishery Research group all share information.  Adaptations occur from these reports and discussion thereof. 

 
The LRDA net pen program has been operating as a funded program since 1994-95.   Summary of Accomplishments:  From 1995 until fall of 1997 over 360 feet of docks were constructed by volunteers.  Fourteen new net pens were built and stocked with Rbt.  The goal of 500,000 net pen reared Rbt was achieved according to 10.8B.3 (FWP) biological objectives.  Eight existing pens were rebuilt and reoutfitted.  A six pen array of pens and 100 feet of docks was established at the Lincoln site.  A four pen array was attached to the Two Rivers Marina Docks (Spokane Tribal).  1998:  Four new pens constructed for Hall Creek site, outfitted with new docks and self-adjusting anchoring system.  Eight new net pens were built for the Kettle Falls sites.  These were equipped with new nets.  Remote sites were set up with automatic feeders and solar chargers to achieve better dispersal of net pens in hard to reach sites.  The volunteer roster is at 53 and includes members from nine sites and represents over 5,600 man hours of labor annually.

Actual numbers and sizes of fish released from 1994 to 1999 includes:
Release year
Number Released
Average size

1994
331,975
5.5 per pound

1995
392,159
5.5 per pound

1996
553,683
5.5 per pound

1997
575,831
5.5 per pound

1998
565,108
5.5 per pound

1999
483,651
5.5 per pound

Average
483,735
5.5 per pound

f. Proposal objectives, tasks and methods

Project Goal, Objectives and Tasks

The goal of this project is to aid in the restoration and enhancement of the Lake Roosevelt fisheries.  In consideration of this and the Council’s Fish Resident Fish Substitution measures and policies (including artificial production review measures), this program is dedicated to assure its effects on Lake Roosevelt ecological conditions and fish populations are compatible with native species recovery guidelines.  The objective of this project is to produce rainbow trout to continue providing a readily accessible sport fishery in Lake Roosevelt and its tributaries.  

Objective 1:  Expand the net pen program to release 500,000 Rbt annually by 1997.  FWP 10.8.B.3  The proposals put forth in the biologic objectives set a goal of production for the net pen program which expand the program from 20 pen to 26 pens by 1997.  With average fall pen populations of 15,500 fingerlings, the total reached 490,000.  The summer plant of six pens at Kettle Falls averaging 6,000 fingerlings per pen adds 36,000 additional Rbt for a total of 526,000.  Mortality was estimated at 6,000 for a net production of 520,000 yearlings released at mean size of 4.2 per pound. (Smith, G. Annual Report)


Objective 2:  Build a volunteer, in-kind work force to build and maintain the net pens, docks, and to be feeders at the various net pen sites.  LRDA, the original net pen program developers, were awarded a maintenance and operation contract in 1995.  It is the function of the coordinator to organize volunteers at nine sites on the 150 mile long reservoir.  The volunteers and coordinator work together to build pens and docks in the three summer months.  Volunteers operate 45 net pens at nine sites.  The current roster of volunteers includes 53 men and women.  Work is ongoing for 12 months out of the year.


Objective 3:  Operate and maintain the volunteer based net pen program as an ongoing project.  The nature of reservoir operations is such that it is important to maintain the net pen program to provide a constant supply of harvestable fish in the Lake Roosevelt Area that forms the blocked area above Grand Coulee Dam.  This has been ongoing since the mid to late 1980’s, but has been expanded to maintain a production of 500,000+ Rbt each year.  Net pens in operation have been expanded from 20 to 45 pens.



Objective 4:  Increase the annual angler harvest of net pen Rbt to 190,000 annually (10.8B.3) biological objectives FWP.  This objective is included in biological objectives for Lake Roosevelt net pens as an expected outcome of net pen production of 500,000 Rbt. annually.  Some would say this is not technically justified as an objective that is measurable.  The Lake Roosevelt Fisheries Evaluation Program Monitors and Data Collection Team have used data from creel surveys, interviews, floy tag collections, and other data to assess harvest rates for the past ten years.  Although not fully accurate, the data provides indices of yearly fluctuations in harvested Rbt which are usually directly related to reservoir drawdown and refill schedules.

The net pen program tends to be broken down into three scope of work phases annually.  The fall phase involves transferring fish from the Spokane Tribal Hatchery and the Sherman Creek Hatchery to the net pen sites.  The winter and spring months are primarily fish rearing months and pen maintenance projects associated with drawdown and other abiotic conditions which occur randomly.  The summer months are associated with maintenance, repair, and replacement projects.  

Scope/Tasks for June, July, August:  Yearling fish are released in late May or early June.  Sample weights are taken in all forty-five pens prior to release.  Samples of 100 rainbow trout are taken from each pen randomly.  Size ranges from 3 to 6 fish per pound.  After release, all nets are pulled at each site.  They are cleaned and hung up to dry.  These nets will be stored during the summer months.  At some sites, net pen frames are removed, blocked up, and stored until September.  Maintenance projects and new construction occurs primarily in the months of July and August.  Each site is assessed for damage and/or replacement needs.  Materials needed for required repair are purchased.  The net pen coordinator sets up project work schedules for each site and notifies volunteers.  Common problems include replacement of dock boards, hinges, cables, anchors, and winch repair.  Net pen frames require replacement or repair as well as top frames which support bird netting.  Nets must be inspected and repaired before storing.  New construction occurs during August.  This includes building new docks and net pen frames either to expand the program or replace worn out or damaged docks and frames.  New nets are ordered after assessing the condition of washed nets at each site.  

Scope/Tasks for September through mid-November:  Starting the first of September, nets are returned to the net pen sites and attached to the frames.  Schedules are set up for the sequence of sites to be stocked, and volunteer schedules are set.  Net pen transfers occur for two consecutive months allowing for a day to hang nets and a transfer of two loads of fish per day from the hatchery.  Feeding schedules and volunteer lists are organized at each site as it becomes stocked.  

Scope/Tasks for late November through May:  Organize all volunteer groups at the nine sites and set up feed schedules.  Weigh fish, take water temperatures, and set up food allotments.  Distribute fish food to all storage sites near each net pen site.  Develop plan of action to adjust for drawdown and refill as well as high winds, and freeze ups.  Arrange for boat in schedules to service and refill automatic feeders at two remote sites.  Do everything possible to hold fish until refill level and zooplankton count become favorable for release.  

These tasks relate directly to the effort needed to address the objectives of producing 500,000 rainbow trout annually and the maintenance and operation of pens using volunteers to perform the tasks related to in the scope of work.  Volunteers bring an abundance of skill and varied backgrounds to the program.  Fifty-three volunteers participate in the net pen program at this date.  They provide over 5,600 man hours annually.  They often donate the use of their boats, power equipment, and their specific skills, as well as giving of their time.  The method whereby the success of the program will be analyzed is primarily the function of the Lake Roosevelt Fisheries Evaluation Program.  

The data collected by the monitors is brought to the table during the Hatchery Coordination Team meetings.  Reservoir conditions and other data enter into operational decisions made by this group.  Strategies and biological objectives call for rearing of fingerlings in net pens during the fall, winter, and spring months to increase survival rates which are adversely affected by drawdown.  Specifically, these problems are entrainment of fingerlings and zooplankton.  The results expected from the net pen program relate to the objective of rearing and releasing 500,000 net pen Rbt annually.  This objective was met in 1995 to 1999.  Each of these years, however, were somewhat different in terms of flood control measures and refill rates.  The eighty-two foot drawdown in 1996 resulted in a very low harvest rate and a very high entrainment rate.  Factors that effect the success of the net pen program are mostly related to reservoir operational decisions.  These decisions are effected by several factors, but the most serious is related to flood control measures.  Drawdowns below 1240 feet MSL and water retention flows below 30 days apparently reduce zooplankton and fish densities through entrainment. (Voeller 1996; Thatcher et al. 1993 and 1994; Peone et al. 1990; Griffith and Scholz 1991).

g. Facilities and equipment
The net pen coordinator operates out of an office in his home which is equipped with a file cabinet and a desk from the government surplus supply depot.  Also in the office is a personally owned computer, printer, fax machine and project purchased pc.  The secretary/treasurer also operates out of her home and is equipped with adequate personal office supplies.  The net pen coordinator’s own shop serves as a site for much of the construction activities of the program.  Volunteers provide most of their own tools and equipment.  Water Craft:  The net pen program acquired a twenty-six foot fiberglass inboard drive boat from the US Fish and Wildlife/BPA surplus.  It has been refurbished to be used for net pen projects.  It came with a Caulkins trailer.  Also from the USFW, we acquired a 21 foot Valco aluminum boat previously sunk on the Snake River.  It was repaired by volunteers and equipped with a 115 horse used Evinrude obtained from the Lake Roosevelt Monitors.  Fish food storage is donated by the Seven Bays Estates Homeowners Association—their unused swimming pool shower rooms.  We purchased an eight foot by twelve foot storage shed for storage of maintenance equipment and new nets.  Other storage for fish food and areas for summer drying and storage of nets has been donated at various sites on the reservoir by friends of the program including the US Park Service.  Other equipment includes a 16’ flat bed trailer with electric brakes, a 5hp fire hose pump and 150’ of fire hose (three years old). A 5hp generator (three years old), 24 automatic feeders and solar chargers, various wrenches and tool sets, one 2000 GMC 3/4 ton 4WD pick-up 3000 miles.
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Section 10 of 10. Key personnel

Secretary/Treasurer:  Kaye Anderson—780 hours annually.  Duties are to serve as secretary for all LRDA meetings, to keep accurate records, keep board members informed of meeting agendas, keep minutes.  As treasurer, she accurately reports all expenditure records, pays bills, and keeps financial records for all meetings.  Qualifications:  Kaye is a retired finance director and executive director for Columbia School District (26 years).  She was acting secretary for LRDA as a volunteer previous to the receiving of the grant.

President of LRDA:  Roy Graffis, volunteer.  Duties are to conduct LRDA meetings regularly in the presence of board members and guests.  Qualifications:  Roy has a master’s degree in education and served at Superintendent of schools for the Columbia School District.  He was also a charter member of LRDA and was instrumental in developing the net pens at Hunters Campground on Lake Roosevelt.

Net Pen Coordinator:  Gene Smith—260 days at 8 hours per day.  Duties:  To recruit volunteers at the various net pen sites on the lake, to mobilize volunteers into work groups for each site, to coordinate all activities involved in building, maintaining, and locating pens at strategic locations along the 150 mile stretch of Lake Roosevelt; to oversee management of all net pen operations including scheduling activities and timelines for stocking fish, feeding schedules, and releasing schedules; to work closely with the managers of related programs according to FWP measures and the Lake Roosevelt Biological opinions; to attend all relevant meetings; to prepare all required reports..  Qualifications:  B.S. Ed degree, University of Idaho, 1961.  M.S. Ed degree, University of Idaho, 1964.  M. S. + 45 credits with emphasis in biology.  31 years teacher/Athletic Director/football and basketball coach.  Last 29 years teaching biology, anatomy, and zoology at Reardan High School.  29 years working with booster club volunteers in fundraising, overseeing K-12 athletic programs, coaches, and funding for the Reardan School District.

Art Bauer, Board Member:  Retired teacher and football coach at North Central High School, Spokane, WA.  Currently lives at Lincoln, WA.

Carl Pederson, Board Member:  Retired Boeing engineer, Seattle, WA.  Currently lives at Seven Bays, WA.

Phil Falk, Board Member:  Retired Lutheran pastor, Reardan, WA.  Currently lives at Seven Bays, WA.

Jim Craft, Board Member:  Retired Chevron Distributor, Eastern Washington Region.  Currently lives at Seven Bays, WA.

Don Lawrence, Board Member:  Retired Senior Negotiating Officer for Teamsters Union, Seattle, WA.  Currently resides at Seven Bays, WA.

Clarence Harrison, Board Member:  Retired Utilities Foreman,Glendive, MT.  Currently lives at Seven Bays, WA.
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