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Section 9 of 10.  Project description

a. Abstract

The objective of this proposal is to develop a source of hatchery fish originating from an indigenous stock of Red Band and rainbow trout that will be used in the hatchery release program in the Lake Roosevelt subbasin.  These fish are native to the area and have a tendency to residualize near and are less likely to be entrained out of Lake Roosevelt. The use of these fish is intended to: 1) maximize the retention of trout in FDR Lake and its tributaries, and 2) reduce or eliminate possible negative genetic impacts to wild trout populations in the subbasin.  

The specific need of this proposal under Section 10.8B.26 is to plan, engineer, construct, operate and maintain a permanent wild Red Band and rainbow trout trapping facility and release approximately 500,000+ Red Band and rainbow trout annually.  This facility will allow the continuation and expansion of the wild Red Band and rainbow stocking program into Lake Roosevelt and other upper Columbia River Basin waters.  Current and future augmentation of redbands in this subbasin will ensure their persistence.

b.  Technical and/or scientific background

Background.   Currently, a hatchery stock of coastal origin rainbow trout stock is being used to provide a recreational fishery in the Lake Roosevelt.  This stock has been used since the 1940s by WDFW for its lowland lake recreational fishery and has performed well in those environments. Lake Roosevelt reservoir operations have been altered with greater draw-downs, decreased retention times  (etc.). These operations have had a profound impact on resident fish populations, and has contributed to entrainment of this coastal origin rainbow trout stock.  

Hydroacoustic monitoring conducted by the Colville Confederated Tribes (CCT) in the late 1990s indicated serious entrainment at Grand Coulee Dam.  In 1996 over 800,000 resident fish passed through the dam during annual winter drawdown (LeCaire,CCT, 1996) and tags from Lake Roosevelt netpen rainbow have been recovered at the mouth of the Columbia River (Underwood, Lake Roosevelt Fishery Evaluation Program).  The loss of hatchery rainbows through entrainment not only removes these fish from the fishery, the inadvertent distribution down stream of the lake could pose a potential problem with spawning native populations.  The use of a hatchery stock with native origin may address both of these problems.

A small broodstock of native Red Band and rainbow has been maintained by WDFW at Phalon Lake, a 17 acre lake 20 miles North of Colville, Washington (T38N,R39E,S21) since 1992.   The program captures between 175-200 native Red Band and fry from several  natal tributaries.  These fish are released into Phalon Lake where they rear until they reach maturity averaging 18 – 20 inches.  While only a fraction of the spawning population can be captured for artificial production, the facility was still able to produce approximately 124,000 fry for release this year.  

In October of 1999, 9,725 redbands at 250+mm in length were produced by the Phalon Lake-WDFW Colville Hatchery Program and tagged and released from the Kettle Falls Netpen Project (M. Combs, WDFW).  Between October 1999 and January 2000, 33

tags were returned by anglers from these fish.  Thirty-one (93.9%) were recovered in the Kettle Falls vicinity. This is not a large return, but voluntary tag returns tend to be low when no incentive such as a reward is offered.

In July of 2000, 29,233 redbands were fin clipped and a portion tagged, and then released from the netpens.  An additional 3,200 were marked and released in October of 2000.  Evaluation of these fish is ongoing within the Fishery Evaluation Program.  The documented retention of the 1999 release in the upper portion of the lake suggests that the Red Band and is capable of resisting downstream movement.  However, further testing is needed.  Documented retention of these fish in the Kettle R. mainstem is evidence that they can perform as anticipate to this point in time.  Reproductive ability in the tributary watersheds must be addressed.

There is reasonable evidence that these redbands are less likely to entrain.  Although genetic influence downriver cannot be totally dismissed, it is not necessarily of great concern.  Netpen rainbows now being released into the lake are at most yearlings, and will not mature until about three years of age.  The two years until maturity allows for the harvest of the majority.  In excess of 300,000 out of the 500,000 fish released annually are harvested annually (Underwood, STOI, ).

The concern for genetic mixing with other wild stocks in light of this should be viewed in perspective.  Pre-dam conditions on the Columbia R. allowed for unhindered straying of fish from tributary to tributary.  This is a well known  survival strategy of anadromous as well as fluvial life forms.  Concerning tributary stocking, this is an activity that is possible in the future, after population assessments and habitat issues have been addressed..The problem that this project will address is entrainment of resident trout at Grand Coulee Dam, and potential negative genetic impacts to native, locally adapted, trout stocks in the Upper Columbia Subbasin posed by continued use of an exotic (WDFW Spokane Hatchery) rainbow stock for recreational fishery and subsistence enhancement.  As stated in the Upper Columbia Subbasin Summary, resident fish objectives include restoration of a native ecosystem that includes native ecosystem conditions and biological assemblages.

Proposed Project .  The trap currently being used at Phalon Lake is a Oneida Lake trap Other fish collection methods that were considered included gillnet, seines, and electrofishing.  These have obvious drawbacks when considering fish health and perpetuation of the spawning capability of the fish.  Injury and stress being the major ones.  The Oneida trap was considered the least risky.  It is similar in design to a fyke trap.  These types of traps utilize wing panels to direct fish into a containment area, but it is larger and is operated at the water surface. However, it presents risks also, as we have learned in the last few years.  The trap floats at the surface of the lake and the fish are subject to water temperatures above 15.5C during the latter half of the spawning period.  This causes significant egg mortality and puts stress on the adults that can lead to disease outbreaks.

The proposed trap design and collection concept is one that has been used by WDFW on three  trout broodstock lakes.  These are Twin Lakes in Chelan County, Kings’ Lake in Pend Oreille County, and Lake Lenore in Grant County.  Twin Lakes has been providing eggs using this trap design since 1920, and Kings’ Lake since 1943 (Crawford, 1979).  Both of these traps are situated in inlet streams and when the fish are preparing to spawn, they enter the stream and subsequently the trap looking for spawning habitat.  The traps are of simple construction consisting of a box with bar screens at the upstream and downstream ends.  The downstream screen is modified into a ‘V’ with the apex oriented upstream.  There is an opening at the apex that allows fish to enter the trap, but they cannot escape downstream out of the trap due to their upstream orientation.  Fish are removed from the traps at frequent intervals (once/week)

and spawned on-site and returned to the lake.  The eggs are then taken to a hatchery facility for incubation, hatching, and rearing.  For the Phalon Project the hatchery is the WDFW Colville Hatchery.

Fish were introduced into these lakes and are replenished each year from offspring.  Program fish were not produced in the stream, and thus are not returning to natal waters.  Fish enter the streams because of the attraction of flowing water in search of spawning habitat.  An example of this is the first egg take at Kings’ Lake in 1943.  The lake was treated with rotenone in 1940.  Cutthroat obtained from Priest Lake, Idaho stock were introduced in 1941 as yearlings.  In 1943,107,000 eggs were taken at the trap facility (Crawford, 1979).  The Kings’ Lk. trap has provided as many as 2.15 million eggs per year.  The Twin Lakes. facility has been operating for 85 years, and the Kings’ Lk. for 57 years 

The only difference between these traps and that proposed for Phalon Lk. is the attraction water

source.  The Phalon trap will use water pumped from the lake at a depth that assures constant 15.5C water.  The attraction water in a lake setting is ideal because there is no other competing water to mask or divert the fish.  This would not be the case in a situation, such as on the mid-Columbia, where spawning channels have been attempted with little or no success.  The probable

reason for the failure of these is that attraction water was not adequate to persuade the fish to enter(Al Scholz, pers. comm.).

Currently, economical centrifugal water pumps of 5-10 hp are available that can move from 700-1300 gallons /minute (1.54-2.8cfs) delivering it to a head of up to 22 ft.  At Phalon Lk. the head required is 10 ft. or less.  In this case about 3.0 cfs would be available for attraction water.  This flow would be used to design the trap and ladder to accommodate the fish.  This is included in the design phase of the project.  The issues that this proposal is intended to address include maintaining and enhancing the Lake Roosevelt recreational fishery opportunity while minimizing potential risk to some existing native trout populations.  In addition, it will provide for future use in tributaries where appropriate. Background.   Currently, a hatchery stock of coastal origin of rainbow trout stock is being used to provide a recreational fishery in the Lake Roosevelt.  It has been used since the 1940s by WDFW for its lowland lake recreational fishery and has performed well in those environments. Subsequently, reservoir operations have been altered with greater draw-downs, decreased retention times  (etc.). These operations has had a profound impact on resident fish populations.  

Hydroacoustic monitoring conducted by the Colville Confederated Tribes (CCT) in the late 1990s indicated serious entrainment at Grand Coulee Dam.  In 1996 over 800,000 resident fish passed through the dam during annual winter drawdown (LeCaire,CCT, 1996) and tags from Lake Roosevelt netpen rainbow have been recovered at the mouth of the Columbia River (Underwood, Lake Roosevelt Fishery Evaluation Program).  The loss of hatchery rainbows through entrainment not only removes these fish from the fishery, the inadvertent distribution down stream of the lake could pose a potential problem with spawning native populations.  The use of a hatchery stock with native origin may address both of these problems.

A small broodstock of native Red Band and rainbow has been maintained by WDFW at Phalon Lake, a 17 acre lake 20 miles North of Colville, Washington (T38N,R39E,S21) since 1992.   The program captures between 175-200 native Red Band and fry from several  natal tributaries.  These fish are released into Phalon Lake where they rear until they reach maturity averaging 18 – 20 inches.  While only a fraction of the spawning population can be captured for artificial production, the facility was still able to produce approximately 124,000 fry for release this year.  

In October of 1999, 9,725 redbands at 250+mm in length were produced by the Phalon Lake-WDFW Colville Hatchery Program and tagged and released from the Kettle Falls Netpen Project (M. Combs, WDFW).  Between October 1999 and January 2000, 33

tags were returned by anglers from these fish.  Thirty-one (93.9%) were recovered in the Kettle Falls vicinity. This is not a large return, but voluntary tag returns tend to be low when no incentive such as a reward is offered.

In July of 2000, 29,233 redbands were fin clipped and a portion tagged, and then released from the netpens.  An additional 3,200 were marked and released in October of 2000.  Evaluation of these fish is ongoing within the Fishery Evaluation Program.  The documented retention of the 1999 release in the upper portion of the lake suggests that the Red Band and is capable of resisting downstream movement.  However, further testing is needed.  Documented retention of these fish in the Kettle R. mainstem is evidence that they can perform as anticipate to this point in time.  Reproductive ability in the tributary watersheds must be addressed.

There is reasonable evidence that these redbands are less likely to entrain.  Although genetic influence downriver cannot be totally dismissed, it is not necessarily of great concern.  Netpen rainbows now being released into the lake are at most yearlings, and will not mature until about three years of age.  The two years until maturity allows for the harvest of the majority.  In excess of 300,000 out of the 500,000 fish released annually are harvested annually (Underwood, STOI, ).

The concern for genetic mixing with other wild stocks in light of this should be viewed in perspective.  Pre-dam conditions on the Columbia R. allowed for unhindered straying of fish from tributary to tributary.  This is a well known  survival strategy of anadromous as well as fluvial life forms.  Concerning tributary stocking, this is an activity that is possible in the future, after population assessments and habitat issues have been addressed..The problem that this project will address is entrainment of resident trout at Grand Coulee Dam, and potential negative genetic impacts to native, locally adapted, trout stocks in the Upper Columbia Subbasin posed by continued use of an exotic (WDFW Spokane Hatchery) rainbow stock for recreational fishery and subsistence enhancement.  As stated in the Upper Columbia Subbasin Summary, resident fish objectives include restoration of a native ecosystem that includes native ecosystem conditions and biological assemblages.

Proposed Project .  The trap currently being used at Phalon Lake is a Oneida Lake trap Other fish collection methods that were considered included gillnet, seines, and electrofishing.  These have obvious drawbacks when considering fish health and perpetuation of the spawning capability of the fish.  Injury and stress being the major ones.  The Oneida trap was considered the least risky.  It is similar in design to a fyke trap.  These types of traps utilize wing panels to direct fish into a containment area, but it is larger and is operated at the water surface. However, it presents risks also, as we have learned in the last few years.  The trap floats at the surface of the lake and the fish are subject to water temperatures above 15.5C during the latter half of the spawning period.  This causes significant egg mortality and puts stress on the adults that can lead to disease outbreaks.

The proposed trap design and collection concept is one that has been used by WDFW on three e trout broodstock lakes.  These are Twin Lakes in Chelan County, Kings’ Lake in Pend Oreille County, and Lake Lenore in Grant County.  Twin Lakes has been providing eggs using this trap design since 1920, and Kings’ Lake since 1943 (Crawford, 1979).  Both of these traps are situated in inlet streams and when the fish are preparing to spawn, they enter the stream and subsequently the trap looking for spawning habitat.  The traps are of simple construction consisting of a box with bar screens at the upstream and downstream ends.  The downstream screen is modified into a ‘V’ with the apex oriented upstream.  There is an opening at the apex that allows fish to enter the trap, but they cannot escape downstream out of the trap due to their upstream orientation.  Fish are removed from the traps at frequent intervals (once/week)

and spawned on-site and returned to the lake.  The eggs are then taken to a hatchery facility for incubation, hatching, and rearing.  For the Phalon Project the hatchery is the WDFW Colville Hatchery.

Fish were introduced into these lakes and are replenished each year from offspring.  Program fish were not produced in the stream, and thus are not returning to natal waters.  Fish enter the streams because of the attraction of flowing water in search of spawning habitat.  An example of this is the first egg take at Kings’ Lake in 1943.  The lake was treated with rotenone in 1940.  Cutthroat obtained from Priest Lake, Idaho stock were introduced in 1941 as yearlings.  In 1943,107,000 eggs were taken at the trap facility (Crawford, 1979).  The Kings’ Lk. trap has provided as many as 2.15 million eggs per year.  The Twin Lakes. facility has been operating for 85 years, and the Kings’ Lk. for 57 years 

The only difference between these traps and that proposed for Phalon Lk. is the attraction water

source.  The Phalon trap will use water pumped from the lake at a depth that assures constant 15.5C water.  The attraction water in a lake setting is ideal because there is no other competing water to mask or divert the fish.  This would not be the case in a situation, such as on the mid-Columbia, where spawning channels have been attempted with little or no success.  The probable

reason for the failure of these is that attraction water was not adequate to persuade the fish to enter(Al Scholz, pers. comm.).

Currently, economical centrifugal water pumps of 5-10 hp are available that can move from 700-1300 gallons /minute (1.54-2.8cfs) delivering it to a head of up to 22 ft.  At Phalon Lk. the head required is 10 ft. or less.  In this case about 3.0 cfs would be available for attraction water.  This flow would be used to design the trap and ladder to accommodate the fish.  This is included in the design phase of the project.The issues that this proposal is intended to address include maintaining and enhancing the Lake Roosevelt recreational fishery opportunity while minimizing potential risk to some existing native trout populations.  In addition, it will provide for future use in tributaries where appropriate. Beginning in the mid-1980s hatchery stock rainbow trout were supplied to the then growing Roosevelt Lake net pen project.  Returns to the creel in the fishery were acceptable as a result.  Subsequently reservoir operations were altered and serious entrainment of most resident fish species began occurring at Grand Coulee dam.  This entrainment resulted in the loss of significant numbers of resident fish from the reservoir.  In 1996, as a result of Hydroacoustic monitoring of all three turbines at Grand Coulee Dam by the Colville Confederated Tribes, an estimated 816,236 fish were entrained based on monitoring at 58% of the turbine intakes.

c.  Rationale and significance to Regional Programs
This project is needed to adequately address the Council system goal for fish and wildlife.  This goal is one that supports human settlement and the long-term sustain ability of native fish and wildlife in native habitat where possible.  Resident fish objectives stated in the Lake Roosevelt Subbasin Summary include native ecosystem restoration and provision for subsistence and recreational fisheries.  Within the resident fish objectives are; physical habitat enhancement, hydroelectric operations, conservation aquaculture, and other inventories and research.  Provision of recreational and subsistence fisheries include; native fish restoration, habitat enhancement, artificial production (native and non-native) and off-site mitigation.

Production of native stock salmonids is precisely where management in the subbasin is directed. The Lake Roosevelt kokanee netpen program (5521800) is currently acquiring

a locally adapted kokanee stock (Kootenai Lake, B.C., Canada) for use in the reservoir to address entrainment and  fishery and genetic issues.  These are the same reasons for developing a native trout source for use in the reservoir and are part of the goals and objectives of the FWP and the Subbasin Summary.

The concept of native stock management in the subbasin is clearly stated in the subbasin summary.  Within resident fish strategies in the summary, habitat and population inventories for habitat enhancement for native fish are listed as key elements.  It is also stated that use of hatcheries will be critical to the success of providing subsistence and recreational resources and conservation of native species.

d.  Relationships to other projects
Spokane Tribal and Sherman Creek Hatcheries provide fish and support to the Lake Roosevelt Netpen Project.  Currently, the rainbow stock they are providing is the WDFW Spokane stock.

The native Red Band and stock, when numbers permit, may be incorporated into this aspect of the Lake Roosevelt mitigation process.  At present, the Spokane Tribal Hatchery (STOI) produces Spokane rainbow (eggs from WDFW) for future rearing in the Lake Roosevelt netpens.  These netpens rear fish twice each year.  One cycle provides a late Spring release and the other a fall release.  Fish for both releases originate from the same brood year.  This requires that fish for the spring release (Fall netpen loading) must be held at Sherman Cr. in the interim because the STOI Hatchery requires rearing space for the rest of its’ program.  Replacing Spokane stock with a native stock would involve these two facilities as described.

The Lake Roosevelt Fisheries Evaluation Program, which includes biological and recreational evaluation, is and will be an integral part of the monitoring of fish movement such as homing to tributaries, movement within the lake whether upstream or downriver, and identify the likelihood of entrainment at Grand Coulee Dam.  Actual entrainment will be identified at downstream fish passage facilities such as at Rock Island Dam, to quantify the degree of entrainment.

The Resident Fish Stock Status Project (Project # 9700400) will be able to Identify through habitat evaluation, population strength and genetic sampling, where there is a need for Red Band and augmentation in Lake Roosevelt tributaries.  Many of the significant tributaries have impassable natural barriers (and manmade) between the lake and tributary watersheds.  Examples include; Big Sheep Cr., Deep Cr. Onion Cr. Colville R., Sherman Cr., Hunters Cr., Spokane R., and Hawk Cr.  The point here is that the straying of released fish that may have a tendency to influence other native populations is less than initially perceived. 

This project has direct relationship to the Lake Roosevelt Habitat Improvement Project (Project#9001800) which will expand native trout habitat, Lake Roosevelt Kokanee netpens (Project#5521800) in close association with the rainbow netpens.  The native trout from the Phalon project will be utilized in part in the netpen project.  The Lake Roosevelt   Fishery Evaluation Program(Project#9404300) which is monitoring the status of all resident species in the reservoir.

This project relates to the above projects in the sense that enhancing native stocks, i.e. locally adapted Kootenai Lake kokanee, is an ongoing effort toward native stock management.  Likewise is the Red Band and rainbow effort.  Habitat improvements for native fish parallels the native stock effort.  The Fishery Evaluation Program is monitoring the status of resident fish and will be monitoring the progress of the native trout effort.

The management of the resident fish on Lake Roosevelt is a cooperative effort between WDFW, and the Upper Columbia United Tribes (Spokane and Colville Tribes).  Coordination and collaboration via the Lake Roosevelt Coordination Team is ongoing in an effort to ensure consistency with the goals in the subbasin and the goals of the FWP.

e.  Project history

Although this is an ongoing project, it is not yet a BPA funded project.  WDFW established a native Red Band and broodstock at Phalon Lake in the early 1990s to augment the native Red Band and population in the Kettle River drainage.  Wild fish were taken from selected Kettle R. tributaries (9) and transferred to the lake.  Broodstock replacements were and continue to be taken from the wild each year so that the genetic make-up is not compromised. Upon maturity, those fish were spawned and offspring reared at the WDFW Colville Hatchery and released into the mainstem Kettle R.  Since 1996, 129,000 of these fish have been stocked there. One hundred and four thousand of those were stocked in the Curlew reach and 25,000 were stocked between Laurier and the mouth of the river in 2000.  The Kettle R. flows into Washington from Canada, back into Canada, and then back into Washington at Laurier.  This creates two reaches in Washington.  The Curlew reach was stocked for four years (1996-99) and the Laurier reach was stocked with 25,000 in 2000.  

The broodstock collection at Phalon Lk. has been accomplished using a Oneida Lake trap.  This trap is a portable net trap that floats at the lake surface and requires several people to install, use and remove at the end of spawning.  It is not efficient since it only traps randomly as fish swim by its entrance, and adults trapped are only a percentage of the fish in the lake.  In addition, surface water temperature in May begins to warm while spawning is in progress.  This leads to high egg mortality and loss of a significant portion of the egg take.

Monitoring has been limited to hook-and-line sampling once or twice per year. Sampling in 1998 produced a CPUE of 5.5 fish per hour.  Forty-one percent of fish caught were hatchery produced wild fish.  Twenty-two percent of the hatchery fish were carryover fish from previous years.  Sampling in 1999 produced  25% hatchery origin fish.  30% of all fish were over 12" indicating at least two years survival in the river.  

Management of this project has changed slightly from years prior to 1996.  In those years young of year fish were stocked but were too small to mark effectively.  A shift to yearling fish eliminated this problem and allowed for positive identification of the hatchery origin fish.

The project as it is now has been underway for five years.  Costs are not available since they were covered under normal management activities.

This project, as it relates to Lake Roosevelt and the current proposal, has supplied fish to the rainbow netpen project for evaluation in that fishery.  Ten thousand fish were reared at Kettle Falls, tagged and released in 1999.  Thirty thousand were treated similarly in 2000.  The Lake Roosevelt Fishery Evaluation Program will be monitoring these fish for performance relative to reservoir operations and contribution to the recreational and subsistence fisheries. 

f.  Proposal objectives, tasks and methods

Objectives:  

The ultimate goal of this proposal is to produce a facility for collecting adult native Red Band and rainbow for the purpose of obtaining up to 500,000 eggs annually.  These eggs will be the source of fish used in the Lake Roosevelt subbasin including the mainstem and tributaries.  In the mainstem they will be utilized as part of the Lake Roosevelt netpen project(Project#9500900), and in the tributaries they will be used for augmentation of wild populations where habitat inventory and habitat improvement projects have been initiated(Project#9001800).

Harvest rates in the reservoir would be expected to increase above current levels since a greater retention of fish in the reservoir is expected.  Actual harvest rate increase cannot be precisely quantified at this time, but will be closely monitored by the Lake Roosevelt Fisheries Evaluation Program.  Although a small proportion of the total rainbow program is currently comprised of redbands, an increase in numbers of these fish should produce a more significant impact to the fishery.  This should be detectable within two years (2003-06) of the target 200,000-500,000 fish production.  Tributary use of these fish will be dependent on the progress of inventory and enhancement efforts.  

A significant product of this project early on will be a permanent broodstock collection facility at Phalon Lake.  The purpose of this product is to facilitate the goal of using a locally adapted, native rainbow trout stock for recreational and subsistence fisheries, while reducing the genetic risk to existing wild populations.

Tasks and methods
Planning and Design:

Task 1.  Design of trapping facility

             a.  Design the physical structure based on survey of the site.

  b.  Assess feasibility of construction based on structure and site                                             characteristics.

  c.   Engineer installation (logistics, etc.)

                         d.  Complete environmental documents.

                         e.  Nepa, Washington State Hydraulic Approval, WA State water quality                                permit.



Task 2.   Construction/Implementation:

                          a.  Install electrical power to site

                          b.  Contract with Avista Corp. to install electrical service.

                          c.   Prepare site for construction

                          d.  Excavate site for trap construction

Task 3.   Construct trap off (or on) site

                         a.   Construct and set trap in place

                         b.   Construct and set ladder in place

                         c.   Complete electrical wiring

                         d.   Complete pump installation

Task 4.   Operation and Maintenance:

                          a.   Collect  + 200,000 Red Band and eggs

b.
Rear +200,000 Red Band and fingerlings

c.
Release +200,000 Red Band and fingerlings into FDR Lake and other selected tributaries.  The 200,000 fingerlings is

d.
 the first year production number. Subsequent years are proposed to reach 500,0000 annually.

g.  Facilities and equipment

The Adult collection facility will consist of a permanent trap with ladder.  The trap and ladder will be constructed of concrete.  The structure will be approximately eight feet wide by twelve feet long by six feet deep.  The front wall will be constructed of bar screen in the form of a “v” to facilitate fish entry from the ladder.  The interior of the trap will be fitted with baffles to provide quiet water.  One half of the trap interior will be separate from the actual trap to provide holding space for unripe fish.  This structure will be similar to other WDFW adult trapping facilities such as Kings Lake cutthroat traps and the Lake Lenore Lahontan cutthroat trap.  The difference will be the pumped water feature since there are no surface inlets to Phalon Lake.

The water source will be lake water pumped from midway down in the lake-water column to provide optimum 50 degree water temperature.  This will be accomplished using a maximum 10 horsepower electric pump capable of moving 1 cfs of water continuously during the spawning season.

Electrical power will be provided via underground service installed by Avista Corporation.
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