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Description of the problem: 
· Develop a sea lion deterrence system to augment current management actions to reduce predation on salmon and steelhead at Bonneville Dam.  
· Test effects of the Smith-Root, Inc. Sea Lion Deterrence Array on actively migrating fish at the Bonneville Powerhouse 2, Upstream Migration Tunnel (UMT).  
· U.S. Army Corps of Engineers (Corps), Portland District has requested FPOM review and guidance on this proposal.  

· This test will require installation of 40-foot long by 12-foot high non-conductive panels secured to the floor and walls of the UMT to shield the array from the concrete and reinforcing steel.  

· There are no cross members or obstructions protruding into the water column.  No solvents that may impact fish passage will be used in the construction of this structure.  

· This structure will have minimal effect on water velocity in the UMT.  

· Fish passage and reaction will be observed at the test array through the fish count window in the UMT.  Also, a DIDSON acoustic camera may be deployed to observe fish behavior.

· Matt Mesa of USGS-BRD is being contracted to conduct the evaluation.  

· Please refer to attachments for project descriptions, proposal and supporting documents.  

Type of outage required: 
None.  All work will be performed before the UMT is watered up on February 27 or 28, 2009.  
Impact on facility operation:
None.  This project will not impact facility operation.  Smith-Root, Inc. will provide all personnel and equipment to install the test array structure.  
Length of time for repairs:
One day.  All work to install the test structure will be completed in one day on Tuesday, February 24th.  The UMT is scheduled to be watered up on February 27 or 28, 2009.  The test deterrence array will not be energized until a study plan is developed through the regional review process and all necessary permits are obtained.  
Expected impacts on fish passage:
Minimal.  A small increase in water velocity within the test structure inside the UMT is expected.  The ambient velocity of 2.5 feet per second (fps) will increase approximately 0.5 fps to 3.0 fps inside the test structure.  NOAA-F has approved this modification; please see the project description for more information.  

The purpose of this test is to assess the effects of the Sea Lion Deterrence Array test on fish passage.  The test structure is designed to be completely removed from the UMT if impacts to fish passage are observed. 

Comments from agencies
Contacts have been made with several FPOM members.  This project is on the February 19 FPOM agenda for further discussion.  
NOAA-F:
· Gary Fredricks (fish Bio) approved the project, contingent upon engineering review of the hydraulic effects on fish passage by Larry Swenson, NOAA-F engineer.   

· Larry Swenson reviewed and approved the project.  He found that water velocity in the UMT would increase from 2.5 to 3.0 fps in the test structure.  This change is acceptable, as it meets NOAA-F fishway water velocity guidelines.  
USFWS:

· Dave Wills – No objection, contingent upon hydraulic review by NOAA-F.

IDFG:

· Russ Kiefer – No objection, as long as no chemicals or solvents are used that could delay fish migration.  

CRITFC:

· Tom Lorz – Contacted, awaiting reply.
ODFW:

· Rick Kruger – Contacted, awaiting reply.
WDFW:

· Cindy LeFleur - Contacted, awaiting reply.
Final results

Please email or call with questions or concerns.
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Smith-Root, Inc. (SRI) is developing a Sea Lion Deterrence System proposed to augment current management actions to reduce sea lion predation on salmon and steelhead migrating through the Bonneville Dam.  The region’s fish and wildlife managers have recommended a series of evaluations to assess the effects of this new application on a variety of non-target species to assure no adverse effects to these populations.  This project is currently being funded through the Bonneville Power Administration.  This proposal describes the next phase of evaluation of the Sea Lion Deterrence System.  
We propose to test the effects of the Sea Lion Deterrence System on actively migrating fish in the Bonneville Powerhouse 2, Upstream Migrant Tunnel (UMT).  The electrical array must be installed before the UMT is watered up on February 28, 2009.  However, we will work through the Regional process to develop a study plan and obtain the necessary approvals before any testing commences.  We request that FPOM members review these materials and provide comments or guidance.  A final presentation will be made at the February 19 FPOM meeting.  We hope to have agency guidance and a decision at that time.  

Background

The Smith-Root, Inc. Sea Lion Deterrence Array uses a very weak field of pulsed DC electricity at a frequency of 2 Hz.  Power levels are significantly lower than those typically used for electrofishing (i.e. 30 to 60 Hz).  Tests of a scaled-down array have been conducted on captive California sea lions.  According to tests conducted last year at the Moss Landing Marine Laboratory in Moss Landing, California, the system proved capable of selectively deterring California sea lions.  Also, in 2008, we tested the effects of the system on non-target fish species (i.e. steelhead, white sturgeon and lamprey).  Preliminary results from the USGS/BRD and USFWS indicate the system does not injure or block movements of various fish species.  The electric field is non-lethal to humans, marine mammals and fish.  
With input from co-managers and NOAA-F staff, we propose an evaluation of a scaled-down version of the deterrence array in-situ, on wild, actively migrating fish.  A deployment of this array within the UMT at Bonneville Dam Powerhouse would allow managers to evaluate whether the deterrence array can be used without affecting the upstream migration of wild fish, in real time and under actual water-flow conditions.  Such research (to be performed by USGS/BRD) should permit a better understanding of the array’s potential for broader-scale use in the Columbia River, thus helping natural resource managers address the contentious sea lion predation issue.  
Proposal

We propose to evaluate the SRI Sea Lion Deterrence System on actively migrating salmon passing through the Upstream Migrant Tunnel (UMT) at the Bonneville Dam.  The objectives of this work effort are as follows:

1) Design, construct and install a sea lion deterrence array in the UMT.  
2) Assess the effects of the deterrence system on actively migrating salmon and steelhead.  
3) Assess the deterrence levels necessary to affect adult migration.  

Due to the necessity of expediting the installation, we propose this work effort in two phases.  Phase 1 will include the design, construction and installation of the test structure.  Phase 2 will be composed of developing a study plan, obtaining the necessary environmental permits, conducting the study, preparing reports and disseminating results.  The deterrence system will not be energized until the necessary permits and approvals are obtained.  
Phase 1:  Design, Construction and Installation of Electric Array
Design

For a barrier electrical field to be controlled, it has to be insulated from the surrounding concrete and its embedded steel reinforcing.  We propose to install a series of prefabricated insulated panels on the sides and bottom of the UMT in the vicinity of the fish counting window.  The finished structure will be 40-feet long and 12-feet high.  The actual deterrence array (composed of a series of wires or small metal strips) will be mounted on the insulated panels.  The system will be remotely controlled from inside the counting station.  Observations of fish behavior at the test array will be made with video equipment located at the fish counting window.  A DIDSON acoustic camera may also be used.  
Construction

The frame for the insulating structure will be composed of 4 separate 10-foot sections connected together and then anchored into the UMT (Figure 1).  The frame will be constructed of 3-inch FRP (fiberglass) tubing.  The inside of the frame will be lined with HDPE plastic, a food safe, non-conductive material.  Nylon bolts will be used to attach the liner panels.  There will be no gaps between the insulating panels.  

One side of one section of the framed structure will be made of plexiglass to allow viewing from the fish counting window.  The entrance and exit of the structure will be ramped to create a smooth transition to and from the UMT.  A plastic nose piece will be attached to the entrance and exit sections of the structure.  This will preclude small fish from getting behind or underneath the frame.  No solvents or chemicals which may impact fish passage will be used in the construction of the test structure.  
Installation

The prefabricated array sections will be lowered into the UMT with a small crane.  The sections will be attached together and then anchored into the UMT with eyebolts embedded into the channel walls above the waterline.  Metal turnbuckles will be used to secure the frame against the UMT.  Removal of the array will require no in-water work.  The turnbuckles will be released and the array units would be lifted out in a reversal of the installation process.  There are no cross members or other obstructions protruding into the water column.  The structure will be completely removed from the UMT at the conclusion of this test.  

Hydraulic Effects

The test structure will reduce the width of the UMT channel by a total of about 6-inches.  The floor will be reduced by about 3 inches.  Corps staff reported that the water flow into the UMT is about 75 to 85 cfs.  Water velocity at 85 cfs is estimated to be 2.5 fps.  The maximum increase in water velocity expected in the test structure is about 0.5 fps.  These calculations have been reviewed by Mr. Larry Swenson, NOAA-F Engineer.  Gary Fredricks, NOAA-F Biologist stated that this is within the NOAA-F fishway velocity criteria.  

Schedule

We expect installation to be complete within one day on Tuesday, February 24, 2009.  The evaluation of the scaled-down Sea Lion Deterrence System will occur after development of a study plan and necessary environmental permits are obtained, currently planned for April, 2009.  
Phase 2:  Study Development, Regional Coordination and Environmental Permitting
We propose to develop the study plan through existing Regional Forum Committees prior to testing the deterrence array on fish passing through the UMT.  An independent research organization will be contracted to assist with developing the study plan, assist with regional review, conduct the study and prepare project reports.  BPA is currently working with Matt Mesa (USGS-BRD) to conduct this study and prepare the analyses.  
This project will require extensive regional coordination and a variety of approvals prior to testing the electrical array on salmon and steelhead.  We will obtain the necessary approvals and environmental permits prior to initiation of the study.  
Results of this evaluation will be used by the Region to recommend further testing or possible field applications of the Sea Lion Deterrence Array.  
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