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Section 9 of 10. Project description

a. Abstract 
Fish Passage, Inc. has discussed with interested engineers and fish biologists the possibility of designing, building, and operating a prototype fish passage system called Boylan Fish Passage System.  The express purpose of the system is to push fish through a reservoir for an extended time period to test stress levels related to water pressure, flow velocity, and fish population densities, in daylight and in darkness.  A full scale design package will be prepared consisting of existing, available technology.  The estimated time schedule would be eight (8) months to twelve (12) months to design and plan the prototype, twelve (12) months to build the prototype, and twelve (12) to sixteen (16) months to test and report results.  Idaho Department of Fish and Game will provide fish for the test and will monitor fish stress testing procedures.  

b. Technical and/or scientific background
A prototype Boylan Fish Passage System would provide continuous transport of smolt through a prototype two-mile loop via a circular 24-inch translucent plastic pipeline.  In the field tests, a pump would move water at the targeted speed of approximately two miles per hour.  At this low water speed within the pipeline, abrasions to the smolts from the pipeline walls are expected to be minimal.  The system would be set up with viewing windows and rest pens so that the fish biologist could see how the smolt react and examine them for general conditions.  This testing would simulate actual conditions and would settle any unanswered questions regarding the fish passage system.

Effects on smolts of pumps, water velocities, pressure changes, light, darkness, fish density, and experimental feeding activities must be investigated.  The prototype system will provide an opportunity for a thorough, adequate, and inexpensive study of biological and engineering effects on salmon smolt migration over a continuous two-mile loop.

Sonic guidance technology will be used to guide the smolts into a holding pen for placement into the pipeline.  In addition to being an important part of the system, sonic guidance can also be used for controlling predators.  By perfecting the sonic frequency for predators, they can be guided into confined areas.  

The objective of this project is to demonstrate the feasibility of transporting fish over long distances through an underwater fish passage system.  It is clear that present methods of providing fish transport from spawning areas to the ocean are not successful.  The fish passage system is logical and practical and has and will be successful.  It promises a much more efficient and economical way to transport fish than any method presently used or proposed.  Even though the concept is simple, it does need to be tested.  This project has been pursued for a number of years and has gained considerable support from the public, from industry, and from governmental agencies.  A literature search has been performed, by a known university, relating to the transportation of fish in pipelines.  It was found that a working pipeline transporting fish a short distance at a hatchery works successfully.

c. Rationale and significance to Regional Programs
Congress authorized the building of dams and it would take an act of Congress to breach the dams.  NEPA studies could take up to 13 years before breaching would take place.  In early December 2001, the Army Corps concluded the dams should be modified to improve the survival of the fish.  Environmentalists blame the dams for blocking the migration of salmon and steelhead to the Pacific Ocean, leaving the native populations either extinct or listed for protection under the Endangered Species Act.  The Corps found that improving passage through the dams provides increased juvenile salmon and steelhead survival and maximizes operational flexibility.

Presently, there are no salmon above Hells Canyon.  It is critical to the Fish and Wildlife Program that the endangered anadromous salmonid species in the Columbia River system not disappear.  The Boylan Fish Passage System would be used on all FCRPS dams.  An important step forward in the conservation of the salmonids can be achieved by testing a method to provide a protected and sure pathway for naturally spawned fish proceeding from the spawning waters of the Northwest United States to the ocean.  Testing of a fish passage system is necessary to address the migratory passage problems of the salmonids.

The system offers a compromise between agricultural/industrial interests and natural fish migration.  The system is economically sound as it is far less expensive than current practices or other solutions and it has no impact on current economic activities (agriculture, industry, tourism) associated with the Columbia River System.

Upon successful completion of all phases of the two-mile loop, construction design would begin on a pipeline over a 500-mile path through which the smolt would travel during their migration to the Pacific Ocean.

d. Relationships to other projects 
This project is addressed in the Owyhee Subbasin Summary, Fish and Wildlife Needs, #10; Evaluate Boylan Bypass fish bypass system for applicability to Hells Canyon Complex or Owyhee Dam.

It is also recommended in the NWPPC 2000 Fish and Wildlife plan to evaluate feasibility of providing passage at FCRPS dams to reestablish anadromous fish to the “blocked” areas.

e. Project history (for ongoing projects) 

N/A

f. Proposal objectives, tasks and methods

Planning and Design Phase

1. Bio Assessment:  Gather current research information on fish passage systems (see below *).

a. Physiological Concerns (see below *)

b. Bio Engineering (see below *)

2. Bio Acoustic Studies:  Gather research and practical information on collection systems for concentrating and gathering fish.  There are a number of methods presently being used successfully and we are particularly interested in the potential of acoustic devices that are reported to work very well with certain fish species and have been tested with fish in the Northwest (see below *).

a. Avoidance System Study (see below *) 

b. Collection System Study (see below *)

c. Separation Study (see below *)

* Objective 1, Tasks a and b, and Objective 2, Tasks a, b, and c will be accomplished by gathering research and practical information under the direction of an experienced fish biologist who has conducted fish habitat tests and is familiar with the literature sources in that area.

3. Project Design of a 2-mile Loop:  Design a prototype section of pipeline in a 2-mile loop to be placed under the surface of an operating reservoir.  The fish passage system will be designed so that research studies can be conducted on fish being transported through the system.  The fish will be allowed to complete multiple loops through the system so that variables such as stress level of the fish versus time and/or distance traveled in the loop can be measured (see below **).

a. Mechanical Design (see below**)

b. Hydraulic Design (see below**)

c. Structural Design (see below**)

d. Anchoring System Design (see below**) 

e. Facility Plan Design (see below**)

f. Measure Instruments and Controls (see below**)

g. Power and Lighting Design (see below**)

h. Permits, Agency Review (see below**)

**Objective 3, Tasks a through h, will be accomplished by the design of the prototype pipeline.  This will be completed by engineering design professionals with experience in the design and construction of such facilities.

Construction/Implementation Phase

1. Build and install the prototype loop of fish passage system

a. Station and Support Facilities

b. Acoustic Collection System

c. Flume System

d. Pipeline and Anchor Systems

e. Mechanical and Electrical System

f. Collection and Screening System

g. System Test and Startup

This phase will be completed by engineering design professionals with experience in the construction of such facilities.

Operation and Maintenance Phase

1. Maintain Equipment

a. All equipment will be maintained in good working condition

2. Demobilize Test Loop

a. Disassembly and salvage

Maintenance of all equipment will be ongoing by the project engineer.  Demobilization of the test loop after tests are completed will be done under the direction of the construction professionals working together.  It is likely that the major portion of the test loop and its amenities will be recovered with little loss and minimal effect on the environment of the reservoir.

Monitoring and Evaluation Phase

1. Monitor and Reporting 

a. Data Collection

b. Report Preparation and Presentation

The fish biologist will design the experiments and perform the tests to determine environmental effects on the fish.  Tests will be performed that will demonstrate the feasibility of transporting fish long distances through the fish passage system.  These tests will provide valuable information on the effects of such things as nutrient level, possible waste product buildup, pH, dissolved oxygen level, residence time and others.  Reports will be prepared on the feasibility study.  The Idaho Department of Fish and Game will provide the fish for testing.  Preparation of reports on the prototype design, construction, and testing will be coordinated by the principal investigator with appropriate input from cooperating professionals.

2. Provide information to all fisheries management entities in the Columbia River Basin, the public, education entities, and the Internet.

a. Distribution of All Results from Testing

All results of scientific research will be made available to the fisheries management through the appropriate channels, to the public through a website, to the education sector through the appropriate channels, and by presentations at educational and scientific conventions.  

g. Facilities and equipment
Major facilities and equipment for the project will include approximately 10,000 feet of 24-inch plastic pipeline, pumps suitable for pushing water and fish through the pipeline, facilities for introducing fish into the fish passage system, facilities for collecting fish for testing, and an anchorage system to hold the system in place in the reservoir.  Installation equipment will be provided by the construction and installation contractor and by the system manufacturer.  Boats and other water gear necessary will be either provided by contractors, rented or as in-kind services from participating agencies.
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Section 10 of 10. Key personnel

SMOLT, Incorporated (Salmon Migration Options Limited Today), in conjunction with Duck Valley Reservation Shoshone-Paiute Tribe, will be responsible for hiring the appropriate personnel.  A project manager and a project engineer will be hired from Washington Group, Inc., Boise, Idaho, or CH2M Hill, Boise, Idaho.  

Guy Dodson Sr., Shoshone-Paiute Tribes, Director – Fish and Game Department

Thomas Frew, Idaho Department of Fish and Game, Resident Hatcheries Supervisor

Jon Mason, P.E., Retired, Process Consultant 

Vincent Pero, Shoshone-Paiute Tribes, Fisheries Biologist

SMOLT, Incorporated, Cynthia Gardner, President

SMOLT, Incorporated is a 501(c)(3) non-profit corporation formed for the exclusive purposes of conducting scientific research and environmental education funded through charitable contributions.  Cynthia Gardner, President of SMOLT, will be responsible for soliciting funds, mostly from private donors.  The administration duties would be performed by SMOLT Incorporated and would include allocation and accounting of all funds.

SMOLT, Incorporated, in collaboration with the Duck Valley Reservation Shoshone-Paiute Tribe, wants to accomplish increased salmon populations by using an innovative natural alternative to providing safe passage for the salmon.  Thus, potential exists for shortening migration time (often cited as a factor in survival) and lowering stress and direct mortality associated with hydroelectric turbines, spillways, and barging of smolts.

The Pacific Northwest is now facing the dilemma of declining salmon population as demand for electricity and agriculture products grow.  An increase in wild salmon and steelhead will not occur without a method of transporting the salmon in a safe, natural pathway to the ocean to sustain natural production.  Salmon recovery does not require returning rivers back to their natural state.  The Boylan Fish Passage System will not alter the present environment and provides the following advantages:

· Does not take any water away from users, such as farming.

· Power generation is unaffected.

· There would be no effect on the barge industry.

· The prototype would prove there would be no predation on smolts.

· River recreation and business would not be disrupted.

· Successful testing of the prototype would allow salmon runs to be restored to rivers that once had successful runs prior to the Hells Canyon dams.

The fish passage system offers all of these advantages at little cost and has no adverse consequences to other users of the river.  There is little to lose and much to be gained.
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