
Minutes of Meeting Held with Partners in Vancouver, WA

September 28, 2007

Subject: Demonstration Project Briefing for Sea Lion Deterrence Concept (Marine Mammal Behavioral Guidance System) in the Columbia River Basin
Overall Summary, Action Items and Post-Meeting Perspectives

The subject meeting was convened at 11:05 am at Smith-Root’s conference room in Vancouver, WA.  Michael Fraidenburg (Dynamic Solutions Group) served as facilitator and asked each participant to introduce themselves and their backgrounds.  Jeff Smith (Smith-Root’s CEO) extended a welcome to the group and thanked them for coming.  Mr. Fraidenburg outlined the agenda and expected deliverables (see Attachment 1) which included briefings on results of seal deterrence tests in British Columbia (Carl Burger), a presentation on the sonar technologies envisioned for the Columbia Basin demonstration project (Patrick Simpson), an opportunity for questions (with input on the possible roles to be played by interagency partners), a discussion to reach consensus for a project deployment site, and a discussion of the near- and long-term research needs in support of sea lion deterrence technology.  (A list of meeting attendees is provided below in Attachment 2).

Resulting Action Items from Meeting’s Conclusion:

Develop critical pathway of support research with timelines for the demonstration project to address prior to deployment, based on the following identified needs:

· 1Make engineering site visits for installation feasibility at Bonneville Dam’s Tailrace 1 and Willamette River near Falls (Jeff Smith and appropriate engineers);

· 1Successfully complete sonar library and show ability to differentiate marine mammals and fish prior to implementing any demonstration project;

· Conduct pre-project tests on California sea lions with food-driven responses (Smith-Root Science Department);

· 1Obtain cost proposal for 2008 research on salmon migration behavior (Matt Mesa and/or Jeff Johnson);

· Obtain cost proposal for 2008 sturgeon studies (Ken Ostrand; and/or CRITFC staff??);

· Obtain cost proposal for 2008 lamprey studies (Matt Mesa and Christina Luzier);

· 1Incorporate these research elements into a critical pathway approach.

1These elements are within the proposal and budget submitted to NWPCC.

Relevant Technologies Not Addressed During Meeting:

Although not specifically discussed during our September 28 meeting, the following two considerations have relevance to the major concerns identified by the meeting attendees:

1)  Concern for Sturgeon or Other Fish Species in Grid When It Turns On:  Evidence was presented that fish injuries typically occur at levels much higher than the 2-Hz field proposed for the sea lion deterrence project.  As added fish protection, it would be quite easy to also program an extremely low-level “tickler” pulse (analogous to those used by lamprey researchers during electrofishing) into the array’s electronic settings so that any sensitive species could be deterred (without harm) prior to full-power operation.  This “soft-start” engineering would enable delivery of the tickler pulse just prior to the point when sonar also tells the electric grid array to initialize for marine mammal deterrence.  Such a setting could be programmed as a gradual “ramp up” series of pulses by the electric array over a few seconds of time, as it starts to turn on.  This soft-start approach would serve as added protection for any sensitive fish species, particularly for any large sturgeon that could be present atop the electric grid (a concern raised at our meeting), when the grid turns on.  (A second sonar array to monitor what is actually atop the array could be used in lieu of, or in tandem with, the soft-start technology.)

2)  Need for Additional Studies and Concerns for Effects on Fish Migration:  Any possible effects on salmon or other fish migration behavior would be known during the first couple of days of barrier deployment because sonar (either the broadband/slit-beam system envisioned, or DIDSON) would tell the operators and on-site monitors and partners whether any fish movements were being impeded.  The sonar will be tracking fish as well as marine mammal movements.  This approach reflects the true nature of a demonstration project (an in-situ attempt to show that the technology does indeed work as conceptualized and planned), saving the added costs of conducting an array of up-front ancillary studies to develop a fully proven implementation technology prior to its demonstration trials.  Assuming that migrating fish can even detect a field as weak as 2 Hz (very recent British Columbia test-net studies suggest that migrations are not impeded), the risks would be limited to only the first few days of barrier testing, and only for the number of times that a pinniped triggers the array to turn on during a given day.  If sonar observations indicated measurable effects on fish migrations or migration impedance, the project would then terminate until additional research could be conducted to alleviate that risk.  These two post-meeting responses are suggestions being offered by Smith-Root to allay the concerns and risks identified by attendees.

Meeting Minutes

Agenda Item 1:  Power Point on Seal Tests in B.C. (Carl Burger)

Results were summarized on deterrence testing in Canada utilizing both captive seals to determine a threshold behavioral response (Vancouver B.C. Aquarium) and on wild harbor seals at an active fish predation site (Puntledge River).  The goals of the Columbia Basin demonstration project were also summarized.  Key presentation points:

· Captive seals were deterred using an underwater electrode array having a DC pulse frequency of 2 Hz (2 pulses each second), and pulse widths of 200 and 400 microseconds (0.0002 and 0.0004 seconds).  A video clip of the deterrence behavior was shown.

· Additional tests on wild seals were conducted at an active salmon predation area under the 5th Street Bridge (Puntledge River) in Courtenay, B.C.  (Note:  although not specifically mentioned in the presentation, active seal feeding on chum salmon fry in this area was determined by Dr. Peter Olesiuk, at time of testing).  These tests used a pulse frequency of 2 Hz (2 pps) and a pulse width of one millisecond (0.001 seconds) in an underwater electrode array having a gradient from 0.01 v/cm to 0.32 v/cm (highest gradient measured at upstream end of array).  Five seals were deterred from this area twice and 10-12 seals were prevented from accessing this predation site during a subsequent evening of tests.  Conclusions:  (1) seals are extremely sensitive to mild, underwater direct current at levels (2 Hz) considerably less than those capable of injuring fish (typically 30 Hz and higher); (2) seals were deterred from an active fish predation site; and (3) seals were prevented from accessing predation areas upstream of the deterrence array while it was operating.

· Recent tests using an “electrified” test gill net were shown.  These tests were conducted in August on the Fraser River and used the same test levels (2 Hz pulse frequency; 1 millisecond pulse width) employed in the Puntledge River.  These tests were implemented and evaluated by the Pacific Salmon Commission, Vancouver, B.C.  The 50-fathom electrified portion of the net caught more than five times the number of salmon than the non-electrified 50-fathom portion, where seals were observed actively feeding on adult pink, sockeye and Chinook salmon.  According to PSC biologists, these findings suggest a selective deterrence technology for seal predation that does not adversely affect salmon migrations, however additional testing is anticipated.  The PSC test net results were included in the handouts and were also provided to NOAA and state managers on August 30, via email. 

· The vision and design for the Columbia Basin is for a non-lethal, passive barrier array that only operates when sonar detects the presence of a marine mammal (default mode is “off”) during a 3-4 week test period in the Willamette or similar system having sea lion predation problems.  The array will differentiate marine mammals from salmon and sturgeon and will only operate as many times as a marine mammal challenges the array’s field.

· The 2 Hz pulse frequency is well below levels capable of causing injury to fish.  Large sturgeon would likely be deterred if they co-occurred in the same column of water where a sea lion approached the deterrence array.  Engineering will also provide a further safeguard to protect large sturgeon if desired by resource managers:  keep the array off whenever a large sturgeon co-occurs, and use other methods (selective management?) to deal with any marine mammal allowed to pass upriver.

· The proposed technology is not designed to replace selective management options; it is meant to supplement those actions.

· The Smith-Root array would also have capabilities to enumerate salmon via its sonar technology.

Agenda Item 2:  Power Point on Sonar Technologies for Demonstration Project (Pat Simpson)

This technology will incorporate the use of two types of sonar, broadband and split-beam, each having different tracking and identification capabilities.  Marine mammals will be differentiated from fish and other targets based on unique lung anatomy and swimming patterns.  A step-down process was presented to separate pinnipeds, salmon and sturgeon, and to integrate artificial intelligence to cue operation of the passive electric barrier.  A summary was provided of the iterative processes used in target identification and the complexities of the engineering steps that will be completed using examples from sonar evaluation studies previously conducted in Alaska and elsewhere.

Agenda Item 3:  Ensuing Points, Issues, Concerns and Research Questions

· Must give attention to diving birds such as cormorants (Steve Jeffries) and to wildlife such as otters (Mary Hanson) during permitting process.

· Must identify effects (if any) on salmon, lamprey and sturgeon before implementing the project, and ability for sonar differentiation of sturgeon, sea lions, humans and fish (multiple responders).  (But see new perspectives provided on page 1 regarding “soft-start” technology and use of sonar to evaluate fish migration behavior during very first days of operation.)
· Other discussion points led by facilitator:  Use the concept of acceptable experimental risk instead of zero tolerance, and perhaps separate experimental risk from implementation risk?

· Sonar differentiation is not expected to be an issue.  The purpose of a demonstration project is to evaluate the potential for a workable concept over a very short-duration test period, and then to redesign and re-engineer as needed, but not to have studied every possible consequence in detail, else this would be an implementation project of a well-refined technology (Carl Burger).  The purpose is to give managers a new tool to conserve both salmon and sea lions by demonstrating whether it can work to deter marine mammals in the Basin.  Circumstantial data indicate success with seals at levels below anything known to injure a fish.  The group discussed the decision dilemma of requiring “no impact” from the proposed deterrence technology and accepting some technology impact, in exchange for reduced sea lion predation.  The appropriate balance in tradeoff decision remains an open discussion.

· Any effects on PIT or radio tags?  (None were known based on past studies.)

· Strong need to test this technology on a California sea lion (Steve Jeffries).  Steve offered to check possible sources of test locations and mentioned Sea World, the San Antonio Zoo and the Marine Mammal Center in Sausalito as having potential animals available.  He further indicated that tests involving the presence of food and food-driven behaviors would be best.  He felt that seals in the Puntledge River are naïve animals that were evaluated without food present (however salmon juveniles were indeed present according to attending observers from DFO and the Puntledge Hatchery).  Carl Burger mentioned that he had contacted Dr. Andrew Trites in B.C. who seemed interested in participating with tests on captive sea lions.  The Oregon Coast Aquarium (Judy Tuttle) does not have test tanks or easy access to treatment locations.

· Need to examine whether any “hot spots” are produced by the underwater electric field (Jeff Johnson).  None were detected when field was mapped and measured at the Aquarium and in the Puntledge River test location.  (Subsequent discussions with SRI engineers indicate that “hot spots” can be avoided with modeling and adjustments.)

· Conduct tests during April and May, when most sea lions are present (Steve Jeffries).  Smith-Root had envisioned testing from late March through early April in attempts to avoid lamprey migrations (which should not be affected by a 2-Hz field).

· Need to ensure sonar “library” that considers and has capability to differentiate young (small) and old sea lions.

· Can electric field adapt to water quality and substrate changes?  (The eventual Marine Mammal Behavioral Guidance System will include computer telemetry to automatically adjust settings for any water quality, conductivity or other changes.  However, settings for the 3-4 week demonstration project would be done on-site, as needed, by round-the-clock attendees during the demonstration phase.)

· Possible issue of acclimation to the field by sea lions.  (This suggests a need to evaluate effects at levels somewhat higher than 2 Hz and 1 millisecond.)

· Need to identify potential scenarios that address key uncertainties (Bill Maslen).  Bill offered to provide what he thought were the key criteria to satisfy; Carl Burger offered the same.  These include the behavioral responses of fishes (salmon, lamprey and sturgeon), ability of sonar to differentiate targets, and finding a location to evaluate the field on a California sea lion with food present.  (Some of these were goals identified in the proposed demonstration project.  The overall goal is to determine whether the fields used to successfully deter seals will also work on a sea lion.)

Discussion of Possible Roles for Partners and Permitting Issues:

There are numerous permitting hoops to deal with (various responders).

It may be possible for WDFW and ODFW to partner with Smith-Root on Columbia Basin testing via Section 109 Nuisance Animal provisions (Steve Jeffries).

Agencies cannot be listed as partners with Smith-Root on their permit applications because it would be a conflict of interest for an agency to approve an action or an activity where that agency was already construed to be a partner or proposer (Mary Hanson).

ODFW will help/assist professionally to complete applications and can provide letters of support for the permit process (Charlie Corrarino).

USFWS can help with monitoring and evaluation (Jeff Johnson).

Smith-Root should consider withdrawing this proposal and resubmitting it in phases during the general NWPCC solicitation (Karl Weist). 

Agenda Item 4:  Discussion of Site Selection Criteria

Tentative site selection criteria were included in the agenda handout package.  Carl Burger mentioned that Smith-Root had considered the Willamette River downstream of the Falls because it met all criteria and had a consistent number of about a dozen California sea lions present by March and April of each year.  It was also attractive because of access, proximity, water quality, river width and other considerations.  This site was also recommended by fishery user groups.

The Willamette was questioned (Charlie Corrarino) because a low run of Chinook was forecast for 2008 (the demonstration project would not occur until 2009).

Several attendees favored a deployment in the Columbia mainstem near Bonneville Dam (Power House 1 Forebay) because about 6 years of sea lion predation data have been accumulated, many animals are always present, a large infrastructure is present along with a good location for monitoring activities, and because the Power House 2 Forebay can serve as a control.

Smith-Root agreed to examine this location with hydroacoustic and construction engineers.  Bryan Wright offered to provide GIS information on Bonneville (received).  (Subsequent to meeting, Robert Stansell offered to tour and demonstrate this potential site with Smith-Root engineers.)

Bonneville deployment concerns include the inability to keep test equipment like underwater antennas in this high-velocity location (Matt Mesa), the likely higher costs associated with a 900-foot channel span (Jeff Smith), and the potential problems that highly reflective bubbles can cause for sonar detection (Pat Simpson).  However, this site and the Willamette location will be examined in greater detail by Smith-Root engineers and Scientific Fishery Systems staff.  Although there can be challenges with installing test equipment in turbulent environments, hydrological re-engineering can always address turbulence issues once the demonstration project’s technology proves itself.

Hazing is ongoing in this location, lamprey peak passage is June and July, the depth is between 20-40 feet, and this site is least likely to have the highest peak flows (David Clugston and Robert Stansell).  Large flow volumes could affect placement of the barrier array.  The presence of Stellar sea lions in the area could complicate the permitting process.

Sonar could be dropped from the project in lieu of using an electrical array only, at Bonneville.  This approach would yield an electric grid that would be operated manually, as needed, to deter animals.

Although there seemed to be consensus for a deployment at Bonneville, USACE supervisors have not been consulted and initial engineering requirements may be outside the scope of this experimental assessment of the electrical barrier’s effectiveness to deter sea lions.

There is still some interest in the Willamette site (Guy Norman).

Agenda Item 5:  Discussion of Research Needs

Any long-term location deployment must consider access of marine mammals to rivers.

Short-term research needs should address:

A test of electrical field effectiveness on California sea lions so that effects are known prior to demonstration project deployment.  (This goal is the purpose of the demonstration project, however a serious attempt is being made to locate a test facility where sea lion food-driven responses and behaviors can be evaluated.)

Evaluate effects of a 2-Hz and higher field on salmon migration behavior.  Matt Mesa mentioned possibilities at a site such as Little White Salmon River (Chinook salmon) and stated that other species and/or locations may also work to address this concern and issue, which was proposed as part of Smith-Root’s Task 3 in the project proposal.

Evaluate effects of a 2-Hz and higher field on white sturgeon.  Ken Ostrand mentioned that Abernathy has some large test fish that could address the research needs for this issue.  Brad James also mentioned research possibilities at Yakima and possible interest from Blaine Parker at CRITFC.

Evaluate a 2-Hz and higher field on lamprey.  Matt Mesa indicated the use of Y-maze tests to ascertain whether lamprey might be affected by the weak DC field.  (Subsequent discussions with Christina Luzier at FWS also examined possible lamprey studies in support of the demonstration project.)

Carl Burger requested short statements/cost proposals from BRD, FWS and possibly CRITFC as soon as possible, with their estimated timelines to address the additional research needs for salmon, sturgeon and lamprey on a contractual basis.

Jeff Smith thanked Mike Fraidenburg and the participants for their participation.  Jeff also stated his belief that all of us will work together on this challenge … and his sense from the meeting that the attending partners are amenable to helping Smith-Root when help is requested.  There were many positive nods of concurrence and no visible nays.

The meeting was adjourned at 2:20 pm.

Attachment 1 – Meeting Agenda, Deliverables & Take Home Messages

Sea Lion Project Meeting - September 28, 2007:  Vancouver, WA

11:00 – 11:05 am:  Welcome and Introductions (Mike Fraidenburg1/ Jeff Smith2).

11:05 – 11:20 am:  Power Point on Seal Deterrence Tests in B.C. (Carl Burger3).

11:20 – 11:40 am:  Power Point on Sonar Technologies for Sea Lion Demonstration Project (Patrick Simpson4).

11:40 am – 12:10 pm:  Opportunity for Questions and Answers, with Particular Reference to Research Issues and Needs, and Roles of Partners (All).

12:10 – 1:00 pm:  Working Lunch to Discuss Project Location Criteria and Possible Sites for Demonstration Project (All).

(1:00 – 2:00 pm:  Meeting extended to address research needs in greater depth.)

1Mike Fraidenburg, Facilitator, Dynamic Solutions Group, Olympia, WA, 360-867-1140 (fraid@earthlink.net)
2Jeff Smith, CEO Smith-Root, Inc., Vancouver, WA, 360-573-0202, Extension 110 (jsmith@smith-root.com)
3Carl Burger, Senior Scientist, Smith-Root, Inc., 360-573-0202, Extension 112 (cvburger@smith-root.com)
4Pat Simpson, CEO Scientific Fishery Systems, Anchorage, AK, 907-563-3474 (pat@scifish.com)
Expected Deliverables

(1)  Review of Site Selection Criteria and Amendments for Appropriate Site Location to Deploy Deterrence Technology (Goal: Oral Conclusion and Concurrence for Acceptable Demonstration Site).

(2)  List of Partners / Cooperators to Help Guide, Monitor and Evaluate the Field Testing of the Proposed Deterrence Technology.

(3)  List of Research Priorities and Cooperators (Near-Term & Long-Term).

Key Take-Home Messages Identified During Meeting

· This technology is meant to supplement (not replace) the selective management options available to fish and wildlife administrators for dealing with problem sea lions.  It is a tool being developed for the agency manager and/or program administrator to decide where, when and how to deploy it.

· This proposed Marine Mammal Behavioral Guidance System is non-lethal (to pinnipeds, fish and humans).  It uses non-injurious pulsed DC and is a low-energy array armed with a sonar detection system.

· The electrical guidance array is passive (it only turns on when sonar detects the presence of a pinniped). The grid’s default mode is “off.”  Also, its electric field is graduated (strongest at upstream extremity) thus, pinnipeds receive a greater effect if they “fight the field”).

· The array operates at a pulse frequency of only 2 Hz (or 2 pps).  Most electrofishing surveys operate at 30 Hz to capture, handle and release fish alive.  Most electric barriers operate at 10 Hz (to divert spawners or exclude invasives).  NOAA recommends pulse frequencies NTE 70 Hz in waters containing listed species.

· The array will operate far below field levels capable of causing injury to fish.  During each one-second time interval of operation (a few seconds are anticipated for a deterrence event), two pulses of DC would be introduced, each having a pulse width of only 0.001 seconds (meaning that electricity will be out of the water 99.8% of each second).

· Over and above the envisioned ability to deter problem animals, the technology’s additional value will be in keeping younger, novice sea lions from recruiting into a population that has repeatedly learned where salmon congregate in the Columbia Basin.

· Recreational river use is unimpeded and boats are unaffected (DC current flows safely under and around metal-hulled boats where the current “shorts out”).

· This approach reduces or eliminates the need for ineffective, costly hazing operations.

· The electric array will be positioned horizontally on the stream bottom and is unaffected by flow dynamics, debris, turbidity, depth or temperature.  Multiple sonar transducer heads will be used (each capable of discerning sea lion presence for distances well over 400 feet).

· Prior to the testing conducted on seals in British Columbia, no previous information existed as to the effects of an underwater electric field on marine mammals.

· The proposed technology could provide side benefits to managers in enumerating salmon escapements at key locations in the Basin via hydroacoustics.

Attachment 2 – List of Participants

	NAME
	ORGANIZATION/AGENCY
	PHONE/EMAIL
	

	Steve Jeffries
	WDFW
	253.380.4963 jeffrsjj@dfw.wa.gov
	

	Judy Tuttle
	Oregon Coast Aquarium
	541.867.3474 x5322 judy.tuttle@aquarium.org
	

	David Clugston
	COE-Portland
	503.808.4751 david.a.clugston@usace.army.mil
	

	Robert Stansell
	COE-Bonneville
	541.374.8801 robert.j.stansell.usace.army.mil
	J

	Jaime A. Pinkham
	Columbia River Inter Tribal Fish Commission
	503.238.0667 pinj@critfc.org
	

	Doug Hatch
	Columbia River Inter Tribal Fish Commission
	503.731.1263 hatd@critfc.org
	

	Garth Griffin 
	NMFS
	503.775.5325 garth.griffin@noaa.gov
	

	Charlie Corrarino
	ODFW
	503.947.6213 charles.a.corrarino@state.or.us
	

	Bryan Wright
	ODFW
	541.757.4186  x225 bryan.e.wright@state.or.us
	

	John Parkin
	Parkin Engineering/SRI
	360.694.8378 john@johnwparkin.com
	

	Page Phillips
	Congressman Baird’s Office
	360.695.6292, page.phillips@mail.house.gov
	

	Jack Tipping
	 WDFW Retired
	360.978-4962 tmusky@tds.net
	

	Lisa Harlan
	SRI
	360.573.0202 x 141 lharlan@smith-root.com
	

	Guy Norman
	WDFW
	360.906.6704 normagrn@dfw.wa.gov
	

	Ken Ostrand
	USFWS
	360.425.6072 x322 kenneth_ostrand@fws.gov
	

	Patrick Simpson
	SciFish
	907.563.3474 pat@scifish.com
	

	Jeff Johnson
	USFWS
	360.604.2524 jeff_johnson@fws.gov
	

	Rod Engle 
	USFWS
	360.604.2500 rod_engle@fws.gov
	

	Brad James 
	WDFW
	360.906.6716 jamesbwj@dfw.wa.gov
	

	Mike Holliman
	SRI
	360.573.0202 x129 fmholliman@smith-root.com
	

	Patty Crandall 
	USFWS
	360.425.6072 x312 patricia_crandall@fws.gov
	

	Patty O'Toole
	NPCC
	503.222.5161 potoole@nwcouncil.org
	

	Karl Weist
	NPCC-OR
	503.229.5192 kweist@nwcouncil.org
	

	Mary Hanson
	ODFW
	503.947.6253 mary.l.hanson@state.or.us
	

	Shelly Miller
	ODFW
	503.947.6254 shelly.a.miller@state.or.us
	

	Anne Creason
	BPA
	503.230.3859 amcreason@bpa.gov
	

	Bill Maslen
	BPA
	503.230.5549 wcmaslen@bpa.gov
	

	Matt Mesa
	USGS
	509.538.2299 mmesa@usgs.gov
	

	Mike Fraidenburg
	Facilitator
	360.867.1140 fraid@earthlink.net
	

	Jeff Smith
	SRI
	360.573.0202 x110

jsmith@smith-root.com
	

	Carl Burger
	SRI
	360-573-0202 x112

cvburger@smith-root.com
	












