
Differences Between Smith-Root Puntledge River and UMT Test Arrays

Various types of electrical deterrence arrays were used by Smith-Root to evaluate Pacific harbor seal deterrence in the Puntledge River, Courtenay, B.C.  The seal studies were conducted in partnership with Department of Fisheries and Oceans Canada.  FPOM was provided with a December 2008 Draft Report.  This Report, co-authored by Smith-Root and DFO, was finalized in February 2009.  The Final Report is attached as a PDF.

The purpose for conducting the UMT trials is to field validate previous test results (from research on captive fish in closed environments) in areas with flowing water among fish undergoing active spawning runs.

The arrays and electric field gradients tested in the Puntledge River are substantially different than the array and field levels to be evaluated in the UMT at Bonneville Dam.  The major differences are:

Electrodes:  
· Puntledge Array:  Crude, 0.5-inch round, copper cables.  
· UMT Array: Flat, steel plates which produce more uniform, homogenous fields.  Plates contained within an insulated frame in the UMT.  
Field Operation Time:  
· Puntledge Array: Continuously operated during test.  
· UMT Array: Operated in ½ hour blocks.  
Electric Field Test Levels:  
· Field strength of 0.6 V/cm field at 0.4 milliseconds (ms) pulse width 2 Hz (two pulses per second) successfully deterred California sea lions, even with food present.  
· Puntledge Array: Voltage gradient up to 1.8 V/cm with pulse widths ranging from 3 to 5 ms.  Pulse frequencies of 2 Hz.  
· UMT Array: Initiate test at 0.6 V/cm.  Increases to a maximum test level of 1.2 V/cm will be dependent upon fish reactions.  Pulse widths will commence at 0.4 ms.  Pulse frequencies of 2 Hz will be used for all tests.  
Environments:  
· Puntledge Array:  Varying water depth due to tidal fluctuations.  Also, metal suspected to be embedded in stream bottom may have caused “shorts” which also diluted the field.  Water conductivity was only 28 to 37 µS/cm.  Voltage at the array was increased to account for these factors.  
· UMT Array:  The constant water elevation and insulating structure should preclude the need to modify filed strength.  Conductivity is typically 100 to 120 µS/cm and higher.  Field strengths are expected to remain constant during study blocks. 
Effects on Fish:  
The Puntledge study used a field that operated constantly at a 3-ms pulse-width field and higher.  Not surprisingly, a DIDSON camera showed that 11 of 14 Chinook salmon adults appeared to turn or “stall” as they approached the cable array while 3 fish passed (see page 16 of attached PDF).  
As described in the Minutes of the second Sea Lion Partner's Forum (1/28/09), these fish were not radio-tagged and their ultimate fates were not discernible.  In a suite of previous studies on 100 captive Cowlitz steelhead exposed to multiple combinations of treatments in groups of 6, Smith-Root scientists observed 2 of 6 fish to temporarily turn a few times in a field having a voltage gradient of 0.7 to 0.9 V/cm and a pulse width of 4 ms.  But these fish all passed through the array within 5 minutes.  
In this unpublished study, no temporary turning or diversionary behavior was observed at voltage gradients up to 0.9 V/cm at pulse widths up to 2 ms in duration … levels much higher than those proposed as starting points (0.6 V/cm at 0.4 ms pulse widths) for 2010 UMT research.  It is not a rare event to see fish hesitate when they approach a new environment.  
In the Smith-Root steelhead research, complete fish deterrence required pulse frequencies of 5 Hz and pulse widths of 5 ms (levels way beyond the 2 Hz and 0.4 ms fields to be tested in the UMT).  In the case of the unmarked Puntledge Chinook salmon, it is not known if any the 11 of 14 stalled or "turning fish" represented multiple trials by the same individual.

Summary:  
Much was learned from Puntledge seal deterrence trials.  Despite a host of challenges, 79% of the seals were stopped with the Smith-Root array (as discussed with those managers present at the 1/28/09 Sea Lion Partner’s Forum).  A major conclusion was that additional research is needed to perfect a technology for selective deterrence of pinnipeds, especially in environments where water volumes and conductivities fluctuate.

In comparing Puntledge results with UMT research plans, there should be no expectation for a similar outcome in the constant water volumes and lower field strengths to be evaluated at the UMT site.  It is not valid to expect the kind of field levels, water characteristics or outcomes in the UMT that were experienced in a tidally influenced area with a crude electrode array in the constantly operated electric field tested in British Columbia.
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