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a. Abstract 
The creation of a fish friendly environment at hydropower facilities in the northwestern region of the United States, where hydropower generation can result in the entrainment of listed or endangered species of fish through turbines, is critically needed.  Balaton Power, Inc. proposes using a float mounted water intake system, the “Pisces” unit as a means for directing fish away from hydropower turbines, while monitoring water and fish passage conditions through on-board systems.  This will be done with the assistance of Idaho Fish and Game and an independent contracting watershed specialist/biologist.  

Downstream migrating salmon use turbulent flows for guidance and assistance in migration.  The Pisces is designed to take advantage of biological responses of migrating smolt to greatly reduce or eliminate their entrainment through hydropower systems while guiding the migrants to safe bypass.  The Pisces represents a technology that could be used to modify existing turbines to the status of being “fish friendly” thereby precluding the purchase and installation costs of a new turbine system.  

The satellite accessible environmental monitoring sensor system for the Pisces will measure water flow rate, level, turbidity, temperatures at various depths and locations and record passage of fish through the Pisces system, transmitting the information in a real-time, continuous manner.

Model testing of the Pisces has been completed.  The proposal herein is for expanded testing of the Pisces intake and monitoring systems a location on the Big Wood River, in southeastern Idaho.  Preliminary testing of three Pisces units will take place using released fish and the technical assistance of Idaho Fish and Game and Watershed Professionals Network.  Final testing will be conducted on non-released fish to determine the success of the Pisces directional system to prevent the entrainment of migrating smolt, as well as that of the monitoring systems.  While these tests will not be conditioned in the Mountain Snake Province, impacts and successes of the tests will enhance the Clearwater and Salmon Watersheds through protection of fish, habitat and hydropower.  

b. Technical and/or scientific background
Downstream migrating salmon use turbulent flows for guidance and assistance in migration.  Normal downstream migration is most disrupted where turbulent flow is least in reservoirs, especially in dam forebays.  Insufficient attraction and retention of migrants to bypasses has been a major problem in developing effective surface bypasses.  Migrants cannot detect and follow the flows to the bypasses due to the hydraulic head differences in nonturbulent flownets.  An effective method of directing migrants would be through the generating of “trails of turbulence”.  (Coutant, 1998).

The Pisces float mounted intake system is designed to greatly reduce or eliminate the entrainment of out-migrating smolt.  The Pisces design is based upon scientific knowledge of how migrating smolt travel river systems and the use of turbulent flows to direct their movement.  By utilizing opportunities for recapturing kinectic energy from turbulence, smolt are able to reduce the metabolic energy expended in swimming.  Most studies of juvenile salmonid orientation during outmigration show them positioned head upstream so as to use their energy most efficiently in maintaining orientation with flow, rather than actively swimming downstream (Smith, 1982: Kada et al, 1997).  In the case of migrating smolt, it is theorized that the fish uses its body as a stationary foil while positioned head first into the flow (Triantafyllou and Triantafyllou, 1995).   

Juvenile salmonid have a highly developed lateral line system for detecting changes in water pressure (Bleckman, 1986).  It is believed that the lateral line sensory system is the mechanism by which salmonid smolts facing upstream guide themselves along the regions of highest velocity during their outmigration (Williams, et al, 1996).

In the Spring of 1999, the concept of using directed turbulence as a “cueing” method to guide the movement of migrating smolt was field tested at Cowlitz Falls Dam, Washington by the U.S. Geological Survey’s Biological Resources Division with funding provided by the U.S. Army Corps of Engineers (Darland, et al, 2000).  The results demonstrated that migrating salmonid smolt did recognize higher velocities in the river system and oriented their downstream path to take advantage of this “trail of turbulence”.  It was tested again in the spring of 2000 using on and off test conditions for the current inducers, and acoustic Doplar current profiler was used to quantify the effects of current inducers on the hydraulic signature in the forebay.  

Preliminary flume sampling data indicates that with the introduction of either large-scale or small-scale turbulence, the fish did recognize higher velocities in the river and oriented their downstream path to take advantage of this “trail of turbulence”.  Preliminary results also indicate that small-scale plumes of turbulence were more effective as a guidance took for smolt compared to large-scale plumes of turbulence (Darland, 2000 pers com).

Model testing of the Pisces was conducted in April 2000 at the Northwest Hydraulic Consultant’s laboratory in Vancouver, British Columbia.  The purpose was to test “conceptually” the basic hydraulic design of the system by placing the model in a re-circulating flume.  These limited test results determined that the water passing through the central intake assembly was drawn exclusively from the lower portion of the water column.  In addition, the tests demonstrated that the tapering passage design of the upper portion of the float mount created a venturi effect resulting in a 50% increase in surface water velocity.  The velocity of surface water measured at 2 fps immediately prior to the upstream entrance of the upper portion of the float mount.  The surface water having passed through gradually constricting passage area of the upper float mount had a measured velocity of 3 fps downstream from the discharge exit (see Model Hydraulic Study).  Balaton Power, Inc. will also provide a 5-minute videotape of the hydraulic model testing via U.S. mail.   

Following is a diagram of the Model Layout of the Pisces:
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Figure 1- Model Layout

Figure 2 is a diagram of the Point Velocities from Run #4 of the testing done at Northwest Hydraulic Consultants’ laboratory:
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Figure 2 - Point Velocities

Because of the Pisces unit’s favorable test results, Balaton Power, Inc. offers this proposal to receive BPA funding for expanded testing of the Pisces Fish Protective Guidance and Monitoring System.  Idaho Fish and Game will provide hatchery stocks and oversight.  Additionally, our company has retained the services of Karen Kuzis, of Watershed Professionals Network as a Contracting Watershed Specialist/Biologist for this testing.     

The creation of a fish friendly environment at hydropower facilities in the northwestern region of the United States, where hydropower generation can result in the entrainment of listed or endangered species of fish through turbines, is critically needed.  Balaton Power, Inc. proposes using a float mounted water intake system, the “Pisces” unit as a means for directing fish away from hydropower turbines, while monitoring water and fish passage conditions through on-board systems.    

The Pisces is designed to take advantage of biological responses of migrating smolt to greatly reduce or eliminate their entrainment through hydropower systems while guiding the migrants to safe bypass.  The Pisces represents a technology that could be used to modify existing turbines to the status of being “fish friendly” thereby precluding the purchase and installation costs of a new turbine system.  

The satellite accessible environmental monitoring sensor system for the Pisces will measure water flow rate, level, turbidity, temperatures at various depths and locations and record passage of fish through the Pisces system, transmitting the information in a real-time, continuous manner.

Model testing of the Pisces has been completed.  The proposal herein is for expanded testing of the Pisces intake and monitoring systems at a working hydropower operation on the Big Wood River, located in southeastern Idaho, using released fish and the technical assistance of Idaho Fish and Game and Watershed Professionals Network.  Final testing will be conducted on non-released fish to determine the success of the Pisces directional system to prevent the entrainment of migrating smolt, as well as that of the monitoring systems.

While the tests will not be conditioned in the Mountain Snake Province, impacts and successes of the tests will enhance the Clearwater and Salmon Watersheds, through protection of fish, habitat and hydropower.

THE PISCES

The unique Pisces water inlet device is designed to prevent the induction of fish and debris into penstocks and run of river water supply systems, eliminating the need for invasive and habitat-damaging irrigation dams and weirs.  

The Pisces is a water-induction head assembly mounted on a flotation device, which allows for the required intake of water while eliminating the potential passage of fish.  In addition, initial results indicate that the turbulence that can be created by the Pisces may be utilized as a behavioral technology, which will cue and direct the movement of migrants as well as direction to the fish-bypass entrances of dams.  The Pisces is portable, modular, turn-key and constructed of state of the art materials developed for the aerospace industry.  Current technologies that are being deployed within the hydroelectric production, irrigation and industrial water uses to reduce or deny the entrainment and impingement of fish at water inlet heads include the use of underwater strobe light systems, surface barging and bypass collectors, bar, rack, filters and drum screening systems.  Some of these technologies enjoy a degree of success, however, all technologies, excluding surface barges, are costly to maintain and labor intensive, particularly in the case of screening devices, which have to be constantly cleaned of silt and debris.  

ANCHORING

The Pisces will be anchored to the riverbed by means of appropriate, flexible tether to a concrete base or anchor apparatus buried in the riverbed.  The anchor configuration is in order to accommodate the rise and fall in water levels and is adjusted automatically through the on-board computer program to site specifications.  

DEBRIS

The Pisces, by its design, allows most debris to pass through its structure.  Larger debris will, in most cases be deflected by the “front bumper” and pass to the side of the device.  However, recognizing all possible eventualities and evaluating the types of debris common to any specific site, there are, at this time, two methods designed to handle debris: a) in the event that any debris become lodged within the structure, monitoring devices will alert the on-board computer which will then turn the Pisces up to 180 degrees, allowing the current to dislodge the debris, then return the Pisces to its original position.  Since the inlet pipe is mounted/connected to the Pisces by roller-bearing type connection, the device may be turned a full 360 degrees without impacting the connection in any manner; and, b) in the site locations that have only small types of debris, self-cleaning netting will be mounted at the front of the device and will, on instruction from the on-board computer, “spool” to cleanse itself of attached debris.

ICE

Since the Pisces is float-mounted, it may easily be disconnected from the water inlet, which will be closed by computer-controlled interior valves, and removed from the site in the event that the presence of ice could cause damage to the structure.  Surface ice is not expected to cause any problems whatsoever, due to the timing of the project.

On-Board Computer

The Pisces will have on-board computers situated in locked, water-proof receptacles in the pontoon section of the Pisces.  The power to drive the computers and its systems will come from a miniature pelting wheel and/or turbine attached to the device, which will be powered by the existing water flow around the structure and/or by solar panels mounted on the device.  In the event there is insufficient current to provide direct power to the computers, the turbine/panels will act as battery chargers for the battery power installed also within the structure.  The satellite accessible environmental monitoring sensor system for the Pisces will measure water flow rate, level, turbidity, temperatures at various depths and locations and record passage of fish through the Pisces system, transmitting the information in a real-time, continuous manner.

The satellite dish will be flush-mounted in the pontoon section of the structure, which is projected to be manufactured of Kevlar-type material and will be of a honey combed design within the structure.  

DESIGN OF THE PISCES

The Pisces float mounted intake system has been designed to substantially reduce or eliminate the entrainment of migrating smolt through hydroelectric turbines by providing the migrants with biological cues that will cause them to remain in the upper portion of the water column and guide them to safe bypass.  It is well recognized that the majority of migrating juvenile salmonid travel in the upper portion of the water column.  Unfortunately, upon reaching the slack water usually encountered at the dam face, the migrants are confused, unable to find the entrances to fish bypasses, and often sound to the lower portion of the water column where they are entrained through the facility’s turbine intakes.  The Pisces system is designed to only draw water from the lower portion of the water column, an area located below the typical migration path of smolt.  In addition, the surface portion of the Pisces has been designed to create a “trail of turbulence” by increasing the velocity of surface water.  By directing the Pisces’ discharge of this introduced turbulence, migrating smolt will be provided the biological cue that will guide them to the fish bypass entrances.

The Pisces intake system is designed to be easily installed at small hydropower sites.  A “closed” system is created by first sealing off or covering the intake entrance area to the turbine except for the connecting hose that is attached to the float mounted portion, which is located upstream from the dam face on the water’s surface.  The central intake assembly is located horizontally below the water’s surface having its entrance built flush into the underside of the float mounted portion of the system.  The Pisces system is designed to draw water only from the lower portion of the water column, an area located below the typical migration path of smolt (see Figure 1, above).

At the water’s surface, the upper portion of the Pisces float mount is designed to create a venturi effect as the flow of the surface water passes through this portion of the device.  The surface water flowing through the upper portion of the Pisces is not drawn through the central intake assembly.  Instead, the upper portion of the Pisces is not only used to create a downsteam “trail of turbulence” on the water’s surface.  To accomplish this, the upstream entrance of the upper portion of the float mount is greater in size compared to the downstream discharge exit.  This creates a venturi effect by gradually constricting the passage area through which the surface water is passed.  The result of the venturi design is that the surface water passing through the upper portion of the Pisces is discharged at an increased rate of velocity.  By directing this discharge of increased surface water velocity towards a fish bypass entrance, it will create a “trail of turbulence” and provide the biological cue to guide smolt to safe passage (see Figure 2, above).  There are several advantages of the venturi design versus the use of motor driven inducer to create a “trail of turbulence” to guide the direction of migrating smolt.  First, no motor components are required thereby reducing the cost of the system.  Labor costs are reduced by not having to monitor fuel levels and refuel a motor; petroleum based products are not present at or near the water; and the rate of water velocity for the “trail of turbulence” can be easily adjusted by either increasing or decreasing the size of the passage area at the point of discharge.

c. Rationale and significance to Regional Programs
Model testing of the Pisces has been completed.  The proposal herein is for expanded testing of the Pisces intake and monitoring systems at a working hydropower operation on the Big Wood River, located in southeastern Idaho, using released fish and the technical assistance of Idaho Fish and Game and Watershed Professionals Network.  Final testing will be conducted on non-released fish to determine the success of the Pisces directional system to prevent the entrainment of migrating smolt, as well as that of the monitoring systems.  While the tests will not be conditioned in the Mountain Snake Province, impacts and successes of the tests will enhance the Clearwater and Salmon Watersheds, through protection of fish, habitat and hydropower.

It is envisioned that the Pisces intake system represents a cost-effective solution to prevent the entrainment of migrating smolt into irrigation canals, and cooling water intakes as required under the Clean Water Act 316(b) regulations.  Still, the rigorous testing included herein is required to determine the effectiveness of the Pisces system to reduce or eliminate migrant entrainment.  

Following are ways that this project can help to achieve the requirements set forth in several of the Reasonable and Prudent Alternative (RPA) Actions listed.  The Pisces aids in passage, screening and flow problems.  It most certainly is effective in all water diversion related issued.

 (RPA) Action # 107

For RPA # 107, Balaton Power, Inc. can help to identify factors affecting passage, survival and reproductive success in adult salmonids by collecting water quality data and assisting in fish counts through the use of the satellite accessible environmental monitoring sensor system for the Pisces, which measures water flow rate, level, turbidity, temperatures at various depths and locations and record passage of fish through the Pisces system, transmitting the information in a real-time, continuous manner.  

Additionally, the majority of water quality data collected today continues to be obtained by on-site visitation by agency employees and/or agents.  Due to the need to monitor water quality at numerous and often remote locations the collection of data by personnel site visitation is both expensive and sporadic, being limited by available manpower.

RPA Action # 118

Balaton Power, Inc. can assist in fish directional guidance to be effectively used in connection with tributary turnoff and accessing upstream dams.  The Pisces’ monitoring system can, at a click of a computer key from any location, provide fish counts, nutrient levels, cold water biota, flow rate and turbidity, just to mention a few of the conditions that can be measured and transmitted.   

RPA Action # 141

The Pisces can, by increasing the flow and turbulence, assist in directional guidance of the migrating juveniles as well as give indication of water temperature, fish counts, and flow rates to help formulate a conclusion to the cumulative effects of conditions that may contribute to disease in juvenile fish.

RPA Action # 149

Irrigation/industrial water use industries are facing litigation and will be coupled with the requirements of the Endangered Species Act and the Environmental Protection Agency’s Article 316(b) of the Clean Water Act to ensure that they are consistent in their protection of endangered aquatic species.  This Article requires that any industry/user of cooling water and irrigation system intakes must install fish-protective devices that will prevent the impingement and entrainment of fish.  

The Pisces float mounted intake system is designed to greatly reduce or eliminate the entrainment of out-migrating smolt.  The Pisces design is based upon scientific knowledge of how migrating smolt travel river systems and the use of turbulent flows to direct their movement.  By utilizing opportunities for recapturing kinectic energy from turbulence, smolt are able to reduce the metabolic energy expended in swimming.  Most studies of juvenile salmonid orientation during outmigration show them positioned head upstream so as to use their energy most efficiently in maintaining orientation with flow, rather than actively swimming downstream (Smith, 1982: Kada et al, 1997).    

RPA Action # 151

The Pisces can help to achieve RPA Action 151 goals by increasing turbulence to aid in juvenile outmigration, while BPA establishes other methods to actually increase tributary flows.  While doing this, the Pisces can monitor for water quality, nutrients, cold water biota and fish counts. 

RPA Action # 155

The Pisces can collect the requisite data to be compulated to describe cause and effect and possibly identify further research needs.  While doing this, the Pisces can help eliminate entrainment and impingement of migrants.

RPA Action # 182

Effective monitoring can be achieved through use of the Pisces system.  This will assist in subasin assessments, templates and defining requisite background information.  It can also be used to futher define specific monitoring needs and objectives while protecting the fish.

The Project

Idaho Department of Fish and Game and Karen Kuzis, of Watershed Professionals Network, will both be providing technical assistance to Balaton Power, Inc. for this project.    

After construction of three Pisces units testing will begin at the Ravenscroft hydropower production facility, located on the Big Wood River, in southeastern Idaho.  Tests will be done with Idaho Fish and Game released fish to determine whether the successes of the Pisces. location.  Final testing will be conducted on non-released fish to determine the applicability of the Pisces system.

d. Relationships to other projects 
e. Project history (for ongoing projects) 

Model testing of the Pisces was conducted in April 2000 at the Northwest Hydraulic Consultant’s laboratory in Vancouver, British Columbia.  The purpose was to test “conceptually” the basic hydraulic design of the system by placing the model in a re-circulating flume.  These limited test results determined that the water passing through the central intake assembly was drawn exclusively from the lower portion of the water column.  In addition, the tests demonstrated that the tapering passage design of the upper portion of the float mount created a venturi effect resulting in a 50% increase in surface water velocity.  The velocity of surface water measured at 2 fps immediately prior to the upstream entrance of the upper portion of the float mount.  The surface water having passed through gradually constricting passage area of the upper float mount had a measured velocity of 3 fps downstream from the discharge exit (see Model Hydraulic Study).  Balaton Power, Inc. will also provide a 5-minute videotape of the hydraulic model testing via U.S. mail.   

f. Proposal objectives, tasks and methods
Planning and Design Phase

1. Planning and Design of the Pisces.

a. Plan and Design of the specifications on the Pisces units with monitoring equipment and anchoring devices, taking into consideration river flows, turbulence and fish species.

2. Establish baseline level: Balaton Power, Inc., using its Contacting Watershed Specialist/Biologist and some oversight by Idaho Fish and game, will establish baseline conditions of the test facility located on the Malad Watershed in southeastern Idaho.  This will include an assessment of the biological characteristics of fish passage prior to installation of the Pisces float mounted intake system and will consist of the following:  

a. An initial assessment of passage rate of introduced (released) fish.  Juvenile rainbow trout (10-15cm) provided by the Idaho Department of Fish and Game will be used to establish “control” baseline conditions of fish passage rate through the three existing units at the Ravenscroft Hydroelectric Facility (site explained in further detail below in 1.d.)  Five tests, each of 500 tagged fish, will be released approximately 30 m upstream and an estimate of the numbers passing through the turbine area will be determined over a 96 hour period (at 24 hour intervals).  It is important that this monitoring period be lengthy, since it is believed that the Pisces should actually reduce this passage time.  The actual number of test replicates may need to be adjusted and will depend on results of a power analysis applied to the initial data collected.  Fish will bew collected with three 10-m long fyke nets suspended downstream from each turbine.  

Both counting and especially scanning hydroacoustic techniques (Biosonics 510,Imaginex 855) will be used to determine the number and distribution of echos prior to and during each release test.  These date will be used to compliment the net trawl data.  The Imaginex Model 855 Color Imaging Sonar is a high-resolution frequency scanning sonar.  It produces a 675 kHz wave pulse that has a horizontal dispersion of 1.7 degrees, and a vertical dispersion of 30 degrees (Fischer and Patrick 1997).  The system includes subminiature or miniature underwater scanning units, a sonar processor and a video monitor.  Both units have been used successfully in previous fish diversion studies.

b. Assess passage rates and mortality of riverine species (non-released species).  This task will include an evaluation of species present, and their relative abundance that pass through the turbine.  Similar to the salmonid test, a large 10-m trawl net will also be placed downstream of each turbine to collect baseline data on riverine fish passage.  It is expected that most of the fish caught will represent non-salmonid species such as small mouth bass and white fish.  Five test of 24-hr duration are proposed whereby each fyke net will be lifted and an assessment of species caught; their relative abundance, size, weight, and health (dead or alive) will be determined.  The focus of these tests will be to estimate passage rate for local migratory species.  Gill nets will also be placed upstream and downstream of the unit to provide further background of fish composition and relative abundance in the area.  

Similar to the salmonid test, both counting and scanning hydroacoustic techniques will be used to determine the number and distribution of echos prior to and during each release test.  Information will be collected over a 24-hr period for each test replicate.

Construction and Implementation Phase

1. Construct Pisces Units and locate to project location.

a. Construct Pisces units with monitoring equipment and anchoring devices, taking into consideration river flows, turbulence and fish species.

a. Locate Pisces units to the test site, the Ravenscroft Hydroelectric Facility, located approximately 80 miles southeast of Boise, Idaho near the town of Bliss, Idaho on the Big Wood River.  

The Ravenscroft Hydroelectric Facility operates three small turbines and has a total operating capacity of .775 MW.  The Ravenscroft facility has been in operation since 1985 under FERC Operating Permit Number 4055.  The facility has been determined to be located outside the protected areas for listed species of fish.  For this reason, rainbow trout smolt will be used during the test.  The Idaho Department of Fish and Game will provide these test fish from their Hagerman, Idaho hatchery, located approximately 10 miles from the test site.  The facility’s owner, Vernon Ravenscroft, has provided in writing that we have unrestricted acces to the Ravenscroft hydroelectric facility for this proposed tewsting as well as the rights, authority, and ability to install equipment for testing purposes.

The forebay for the three units is located on the Big Wood River with facility units #1 and #2 located on the south side forebay section and unit #3 located on the north side forebay section.  The total head gate area is covered by a 3-inch wide bar trash tack.  All intake pipes leading to the turbines are 3-ft 6-inches in diameter.  The head gate entrance to Unit #1 is 6-ft 8-inches wide; the head gate entrance to Unit#2 is 11 ft. 7 inches wide; and the head gate entrance to Unit #3 is 8 ft. 8 inches wide.  The distance of the head drop to the powerhouse of all three units is 28 feet.

2. Determine effectiveness of the Pisces float mounted intake technology in reducing fish passage through the turbine and generally improving fish survival.

After the aforementioned baseline levels are established, it will be necessary to determine the effectiveness of the Pisces float mounted intake technology in reducing fish passage through the turbine and generally improving fish survival.  The expected data should also provide an indication of how long it takes for fish passage to occur through the Pisces.  In the experimental protocol, we have provided a 96-hr (4-day) window for release fish to pass through the float mounted intake system.  We expect that migration may be speeded up with this technology compared to an existing operating turbine unit.  Concern for delays in migration due to hydroelectric development is of significance since it can result in increased mortality due to predation, food supply and other factors (Jungwirth et al. 1998).

Baseline results will give an indication of the percent usage of unit 2 versus units 1 and 3.  In these tests, we propose having one of the units fitted with the Pisces float mounted intake system whereas the others will not.  We will be able to detach the Pisces float mounted intake system to allow for a randomized test sequence of “on” (Pisces in place) and “off” (technology not in place) tests.  Similar to the baseline tests, two types of test are proposed. 

At the water’s surface during “on” periods of testing, the upper portion of the Pisces will be moored at an angle upstream of the center nose pier of the forebay to create a downstream “trail of turbulence” into the north side forebay area leading to intake of Unit #3.  It is believed that the smolt will be guided by the trail of turbulence into the north side forebay leading to the intake of Unite #3.  Also during the “on” periods of testing, water from the lower portion of the water column upstream of the forebay will be drawn into the Pisces’ central intake assembly and through the hose portion of the system which is attached to the intake pipe of Unit #2.  It is believed that since the water passing through the Pisces’ central intake assembly will be drawn only from the lower portion of the water column, an area below the typical migration path of smolt, the entrainment of smolt through Unit #2 is expected to be low.  During the “off” periods of testing, the Pisces float mounted intake system will be disconnected from Unit #2 and removed from the forebay area.

The two tests proposed after location of the Pisces unit are as follows:

a. An assessment of passage rate and mortality of “introduced” salmonids (released fish).  Juvenile rainbow trout (10-15cm), provided by the Idaho Fish and Game, will be used to determine both passage rate and mortality through the Pisces float mounted intake system.  Fifteen tests, each of 500 tagged fish, will be released approximately 30m upstream and an estimation of numbers passing through the Pisces will be determined over a 96 hr period (at 24 hr intervals).  The actual number of test replicates may have to be adjusted and will depend on results of a power analysis applied to the initial data collected.  Fish will be collected on three 10-m fyke-nets suspended downstream of the turbine unit.  Since flows are not expected to be excessive (<0.5m/s), net mortality is not expected to be significant.  Additional tests (n=2500 fish each) will be conducted to provide an estimate of net mortality.  Fish will be released downstream of the intake structure and in front of each collection net.

An assessment of salmonid mortality at time 0 will be made for each test (control and experimental).  Fish injury will also be assessed, and an estimate of latent mortality up to 72 hr following capture (at 0, 12, 24, 48 and 72 hr) will be determined by placing intake passed fish into two or more on-shore 3.6m circular tanks.  Also, two “control” tanks will be set up to establish mortality of fish (similar densities as experimental) due to damage in the experimental net and general handling.  Fish will be fed standard trout ration as per hatchery conditions.

An underwater camera will be placed on both the intake and discharge sections of the pipe to collect data on any fish entry and general fish behavior.  This intake pipe will likely be fitted to the turbine screen wall of Unit #2 (location dependent on baseline tests).  An assessment of all fish (species and numbers) caught passing through each turbine for each of the fifteen replicates will be made, and an assessment will be made on effectiveness of the Pisces float mounted system in passing fish relative to controls at Unit #3.

Similar to the baseline tests, both counting and scanning hydroacoustic techniques (Biosonics, Imaginex) will be used to determine the number and distribution of echoes prior to and during each release test (in front of both the Pisces intake system and intake pipe.

b. An assessment of passage rates and mortality for riverine species (non-released fish).  This task will include an evaluation of species type, and their relative abundance that enter the Pisces float mounted intake system.  Similar to the salmonid test, a large 10-m trawl net will also be placed downstream of the turbine to collect baseline data on existing fish passage.  Fifteen replicates of 24-h duration are proposed whereby each net will be lifted and an assessment of species caught; their relative abundance, size, weight and health (dead or alive) will be determined for both the control and experimental turbine.  To reduce temporal bias, both control and experimental tests will be alternated.  The focus of these tests will be to estimate passage rate and acute mortality (at time 0) but not latent mortality.  Gill nets will also be placed upstream and downstream of the unit to provide further background on fish composition and relative abundance in the area.

Similar to the salmonid tests, both counting and scanning hydroacoustic techniques (Biosonics, Imaginex) will be used to determine the number and distribution of echoes prior to and during each release test.

Monitoring and Evaluation Phase

1.  Data Analysis.  Hypotheses testing will be used to determine if the mean of a distribution differs significantly from some limit or from the mean of another distribution (e.g. passage rate, latent mortality).  Examples of hypotheses test include the “t” test and the analysis of variance, which is described below.

a. Comparisons of Fish Passage and Mortality Assessments.  Comparisons will be made on the following parameters:

· Salmonid passage (number of fish collected) through each turbine, especially the unit using the Pisces float mounted intake system relative to control.

· Salmonid passage rate (time at which passage occurs over a 96 hr period) for each turbine including the unit using the Pisces float mounted system relative to control.

· Non-release fish passage rate (number of fish collected over a 24-hr period) through each turbine especially the unit using the Pisces float mounted intake relative to control.

· Acute and latent mortality (up to 72-hr) for both baseline, control and Pisces float mounted intake system treatments for both salmonid and non-released species found in the river.

Descriptive statistics will be done on the entire data set and will include estimating the mean, standard deviation, and coefficient of variation (ratio of standard deviation to mean) of each treatment to be examined.  Differences in the mean and standard deviation between the baseline and control data and the experimental (Pisces float mounted intake system) will also be calculated using the procedure described in the EPA document on Data Quality Assessment (1998).  This procedure involves using an equation which requires information of the standard deviation of contaminants at monitoring location as well as the number of observations from each location.  Further data analysis techniques may be used as well.

b. A detailed report of this study will be completed and available for peer review.

g. Facilities and equipment
Overview of the Pisces Float Mounted Water Intake System

Balaton Power, Inc. proposes using a float mounted water intake system, the “Pisces” unit as a means for directing fish away from hydropower turbines, while monitoring water and fish passage conditions through on-board systems.  This will be done with the assistance of Idaho Fish and Game and an independent contracting watershed specialist/biologist.  

The Pisces float mounted intake system is designed to greatly reduce or eliminate the entrainment of out-migrating smolt.  The Pisces design is based upon scientific knowledge of how migrating smolt travel river systems and the use of turbulent flows to direct their movement.

Model testing of the Pisces was conducted in April 2000 at the Northwest Hydraulic Consultant’s laboratory in Vancouver, British Columbia.  The purpose was to test “conceptually” the basic hydraulic design of the system by placing the model in a re-circulating flume.  These limited test results determined that the water passing through the central intake assembly was drawn exclusively from the lower portion of the water column.  In addition, the tests demonstrated that the tapering passage design of the upper portion of the float mount created a venturi effect resulting in a 50% increase in surface water velocity.  The velocity of surface water measured at 2 fps immediately prior to the upstream entrance of the upper portion of the float mount.  The surface water having passed through gradually constricting passage area of the upper float mount had a measured velocity of 3 fps downstream from the discharge exit (see Model Hydraulic Study).  Balaton Power, Inc. will also provide a 5-minute videotape of the hydraulic model testing via U.S. mail.   

Because of the Pisces unit’s favorable test results, Balaton Power, Inc. offers this proposal to receive BPA funding for expanded testing of the Pisces Fish Protective Guidance and Monitoring System.  Idaho Fish and Game will provide hatchery stocks and oversight.  Additionally, our company has retained the services of Karen Kuzis, of Watershed Professionals Network as a Contracting Watershed Specialist/Biologist for this testing.     

The Pisces is designed to take advantage of biological responses of migrating smolt to greatly reduce or eliminate their entrainment through hydropower systems while guiding the migrants to safe bypass.  The Pisces represents a technology that could be used to modify existing turbines to the status of being “fish friendly” thereby precluding the purchase and installation costs of a new turbine system.  

The satellite accessible environmental monitoring sensor system for the Pisces will measure water flow rate, level, turbidity, temperatures at various depths and locations and record passage of fish through the Pisces system, transmitting the information in a real-time, continuous manner.

Model testing of the Pisces has been completed.  The proposal herein is for expanded testing of the Pisces intake and monitoring systems at a working hydropower operation on the Big Wood River, located in southeastern Idaho, using released fish and the technical assistance of Idaho Fish and Game and Watershed Professionals Network.  Final testing will be conducted on non-released fish to determine the success of the Pisces directional system to prevent the entrainment of migrating smolt, as well as that of the monitoring systems.

While the tests will not be conditioned in the Mountain Snake Province, impacts and successes of the tests will enhance the Clearwater and Salmon Watersheds, through protection of fish, habitat and hydropower.

Testing Facility

The Ravenscroft Hydroelectric Facility is located approximately 80 miles southeast of Boise, Idaho near the town of Bliss, Idaho on the Big Wood River.  

The Ravenscroft Hydroelectric Facility operates three small turbines and has a total operating capacity of .775 MW.  The Ravenscroft facility has been in operation since 1985 under FERC Operating Permit Number 4055.  The facility has been determined to be located outside the protected areas for listed species of fish.  For this reason, rainbow trout smolt will be used during the test.  The Idaho Department of Fish and Game will provide these test fish from their Hagerman, Idaho hatchery, located approximately 10 miles from the test site.  The facility’s owner, Vernon Ravenscroft, has provided in writing that we have unrestricted acces to the Ravenscroft hydroelectric facility for this proposed tewsting as well as the rights, authority, and ability to install equipment for testing purposes.

The forebay for the three units is located on the Big Wood River with facility units #1 and #2 located on the south side forebay section and unit #3 located on the north side forebay section.  The total head gate area is covered by a 3-inch wide bar trash tack.  All intake pipes leading to the turbines are 3-ft 6-inches in diameter.  The head gate entrance to Unit #1 is 6-ft 8-inches wide; the head gate entrance to Unit#2 is 11 ft. 7 inches wide; and the head gate entrance to Unit #3 is 8 ft. 8 inches wide.  The distance of the head drop to the powerhouse of all three units is 28 feet.
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RODNEY E. SMITH, PRESIDENT/CEO - BALATON POWER, INC.

Mr. Smith has over 25 years experience in business, including 15 years as a business management consultant, five years as a Senior Corporate Lender with Chemical Bank of New York, three years Senior Manager with Wang International Finance (Canada Limited) and four years with McLean Hunter Publishing, Business Press Division in Montreal Canada.  He has structured/restructured, retained management and operational personnel and provided financing for numerous national and international corporate entities.  Mr. Smith is a founding member of Balaton Power Corporation SA., a Direction of Balaton Power, Inc. and is Co-Inventor of the Pisces device.

KAREN A. KUZIS

Project Contracting Watershed Specialist, Fisheries Biologist
Ms. Kuzis is a fisheries biologist with twelve years experience in watershed analysis, fish habitat assessment and statistical analysis, with a wide variety of interdisciplinary experience.  Karen has managed large projects of interdisciplinary teams with local, state and federal representation. She has worked as a technical facilitator helping regulatory agencies and private companies develop projects designed to meet regulatory requirements.  She has evaluated potential impacts of development activities in riverine, estuarine and marine environments. 

Education

M.S., Resource Management, 1986 University of Washington

B.S., Biology, 1982 Stockton State College

Professional Affiliations

American Fisheries Society

American Water Resources Association

Additional Training

     Stream Habitat: Application of Geomorphic & Ecological Principals, 

1993, OSU

Applied Fluvial Geomorphology, 1995, Rosgen Wildland Hydrology Consultants

Watershed Analysis Training, 1997, Washington Dept. of Natural Resources

Certifications

ITD Disadvantaged Business Enterprise 


Washington State WBE #D2F4016235




Oregon State WBE #1454

PADI SCUBA Diving Instructor


Ocean Operator: USCG, 100 ton

Specific Expertise:

Watershed Analysis

· Project management including forming and coordinating analysis teams

· Washington DNR Watershed Analysis

· Federal Guide to Ecosystem Management 

· Idaho Cumulative Watershed Effects Process

Environmental Documentation/ Endangered Species

· NEPA, CWA compliance

· State of Washington SEPA checklists and HPA approvals

· Endangered Species Act, Section 7 compliance

· Habitat Conservation Planning

· Species inventory, habitat assessment

· Multi-agency coordination

· Multidisciplinary environmental studies
Stream Channel and Riparian Habitat

· Rosgen stream classification method

· Developed Oregon Channel Habitat System
Current Projects

Pacific Lumber Company, Watershed Analysis: Project manager responsible for coordinating interdisciplinary consultant team on developing and implementing a Watershed Analysis methodology to be applied to 200,000 acres of private timberlands as part of implementation of the Headwaters Habitat Conservation Plan.  In addition, facilitated agency and company meetings to develop a defined management and decision-making structure for dealing with Watershed Analysis issues which arise as analyses progress and for developing timber management prescriptions.

Oregon Watershed Assessment Guidance Manual: Governor’s Watershed Enhancement Board. Project manager developing a user-friendly Watershed Assessment Manual for use by non-technical Watershed Councils. Responsible for coordination with Review Committee of state and federal agency representatives and for management of the consultant team completing the project. 

Rivers/Watersheds

Newaukum Creek Watershed Analysis: Weyerhauser Co. Completed fisheries analysis in the North and South Fork Newaukum Creek Watersheds in southwest Washington.  Fish species of concern include spring chinook, fall chinook, coho and steelhead.

Little Klickitat Watershed Analysis: Boise Cascade. Completed fisheries analysis in the Upper Little Klickitat Watershed in south central Washington.  Fish species of concern include steelhead and cutthroat trout.

East Fork of the South Fork Watershed Analysis: Stibnite Mining Inc., central Idaho. Managed a team of consultants evaluating conditions in the EFSF Salmon River Watershed in order to determine potential impacts of ongoing and proposed gold mining operations at Stibnite mine following Federal Guide for Watershed Analysis. 

Onion Creek Watershed Analysis: Boise Cascade, NE Washington. Fisheries analyst for a 47,360-acre mixed-use area including 11 forestry landowners, a lead-zinc mine, quarries, rural homesites, small farms and grazing.  Co-wrote the stream channel and fish habitat report.
Gold Fork Watershed Analysis: Boise Cascade, Idaho. Coordinated team of seven analysts evaluating conditions in the 98,000 acre Gold Fork Watershed. Primary issues include controlling phosphorus inputs into Cascade Reservoir and presence of bull trout in the headwaters. Completed fisheries & riparian function evaluations.

Governors Bull Trout Conservation Plan: Chair of Biology committee.  Represented the Idaho Governor's Office and served as liaison with policy committee developing a state-wide conservation plan for Bull Trout. 

Fish Presence-Absence Surveys in headwater streams: Boise Cascade, Washington. Developed survey methodology to detect fish presence or absence in small headwater streams in response to WFPA Stream Typing Emergency Rule. 

Boise Cascade Corporation Aquatic Program Manager. Developed and implemented appropriate land management policies as they applied to watershed and fisheries issues affecting corporate land holdings across the United States. Initiated Pacific Northwest Watershed analysis project, developed a riparian assessment tool, and responded to national and local aquatic issues affecting timberland management.

Tolt River Watershed Analysis: Seattle Water Department. Project manager coordinating a watershed analysis team representing the Seattle Water Department during a Weyerhaeuser-sponsored Washington State Level 2 Watershed Analysis of the Tolt River basin. Also, participating member of the Fish & Riparian modules.

Boise Cascade Riparian Micro-climate Study. Developed and implemented a study plan to determine the extent and factors influencing the relative humidity and temperature conditions near streams in Western Oregon. Responsible for study design, equipment acquisition, and programming database for automated data analysis.

Bull Trout Presence/Absence and Habitat Surveys. Surveyed Boise Cascade streams for bull trout using snorkeling and electroshocking techniques. Measured selected stream habitat parameters at all sampling sites. 

Walla Walla River; Flow and Temperature Evaluation. Compiled data from the Walla Walla river basin to model changes in temperature (using SNTEMP) and flow (using data from previous IFIM studies) due to construction of a proposed impoundment, also evaluated effects on anadromous and resident fishes in the system.

Newhalem Creek Hydroelectric Dam FERC relicensing studies, Newhalem, WA. Conducted snorkeling and electroshocking surveys to determine fish species composition and habitat utilization. Generated habitat preference curves for juvenile trout. Conducted spawning salmon and steelhead surveys. Identified and documented spawning gravel sites. Evaluated application of Instream Flow Incremental Methodology (IFIM) and stream habitat enhancement opportunities as part of an Exhibit E.   

Federal Energy Regulatory Commission (FERC), Hydroelectric Licensing Division. Evaluated relicensing applications submitted to FERC for 9 hydroelectric projects located on the Wisconsin River. Identified site specific fish and dam passage issues, reviewed data submittal and evaluated the applications for completeness. Also, contributed to the fisheries sections of  EISs on the Elwha and Platte Rivers.

Lake Tahoe Basin Fisheries Assessment. UC, Davis Tahoe Research Group. Developed littoral zone and stream fish habitat utilization study to address impacts of nearshore construction. Described seasonal and diel fish distributions, performed food habitat studies, mapped critical spawning habitat and identified larval/juvenile microhabitat associations. Analyzed sport catch and game fish tagging records to address sport fishing trends.

Timber Fish and Wildlife Ambient Stream Monitoring. While working for NW Indian Fisheries Commission managed field crews testing the application of stream habitat survey and classification methods to evaluate the effects of logging practices on watersheds.  

NEPA- Biological Assessments and Evaluations

Formation Capitol Mineral Exploration Evaluation. Coordinated with mining company staff and Salmon National Forest personnel to design  'no-impact’ exploration road network and adit development and produce a Biological Assessment and Evaluations of proposed project impacts on ESA listed chinook salmon, sockeye salmon and bull trout.

Secesh Meadows Biological Assessment: Producing a combined Biological Assessment/Evaluation evaluating potential impacts of wetland fill on chinook salmon, bull trout, cutthroat trout, bald eagle, and gray wolf. The BA is being completed to support an ‘after-the-fact’ wetland fill application to the Army Corp of Engineers.
American Gold Resources Humbug Project: Completed fish surveys for sensitive species, stream habitat evaluations, and implemented temperature monitoring to provide baseline information for an Environmental Impact Statement as part of a proposed mine development.
Newmont Exploration Temporary Road Construction. Coordinated with mining company staff and Salmon National Forest personnel to design  'no-impact’ exploration road network and produce a Biological Assessment and Evaluation of the proposed project impacts on ESA listed chinook salmon, sockeye salmon and bull trout.

Sawtooth Valley Sockeye Recovery EA. Aided in the production of an Environmental Assessment of the impacts of the proposed BPA recovery plan for the endangered Stanley Basin sockeye salmon.

Missouri River Master Water Control Project. Reviewed and summarized literature and data on game and nongame fish and aquatic resources in the Missouri River system as part of an Environmental Impact Assessment for the review and update of the ACOE Master Water Control Manual.

 Columbia River System Operations Review. Evaluated proposed system operation strategies and impacts of operations on Columbia River water quality for the ACOE system operations EIS. Responsible for locating and summarizing existing Columbia River water quality into a technical appendix.

Yukon Pacific Liquefied Natural Gas (LNG) Plant; Valdez AK. Assistant project manager for a FERC-sponsored EIS evaluating a proposed LNG plant and terminal. Responsible for project coordination, scoping, and production of the fisheries and marine habitat sections of the EIS.

Marine/Estuarine

Shoreline Ecology Program, Prince William Sound, AK. While at Dames and Moore as SCUBA diving safety coordinator and field investigator. Performed herring spawning surveys and collected  live herring roe for hydrocarbon exposure assessment. Collected subtidal biological and chemical core samples, set up permanent intertidal transects, identified and collected intertidal algae and invertebrates for oil spill impact assessment.

Marine Habitat Evaluation; Washington State Department of Transportation. Performed underwater surveys to map substrate, and identify eelgrass and macroalgae distributions and densities at proposed Puget Sound intertidal construction sites.

Neah Bay Marine Community Assessment, WA: Fisheries Research Institute marine community study. Assessed potential impacts of harbor development. Monitored marine and anadromous fish distributions, movements, habitat associations, growth, reproduction and food habits. Also sampled, macroinvertebrates, pelagic zooplankton, epibenthos, infauna and macrophytic algae, to address energy flow through.
(  WATERSHED PROFESSIONALS NETWORK  (



