PROJECT WORK PLAN and IMPACTS DOCUMENT

EVALUATION OF A PROTOTYPE FOREBAY PIT-TAG DETECTION SYSTEM UPSTREAM OF THE BONNEVILLE DAM CORNER COLLECTOR
U.S. Army Corps of Engineers, Walla Walla District

201 N 3rd Ave
Walla Walla, WA 99362

(509) 527-7264
22 February 2013
EVALUATION OF A PROTOTYPE FOREBAY PIT-TAG DETECTION SYSTEM UPSTREAM OF THE BONNEVILLE DAM CORNER COLLECTOR
Background
Passive integrated transponder (PIT) tags have been the primary tool for assessing management actions and population status of salmon and steelhead in the Columbia River basin since the 1990s. PIT tag data is used to estimate bypass passage rates, run timing, survival and smolt to adult return rates.  The 2010 Supplemental Federal Columbia River Power system (FCRPS) Biological Opinion on Operation and Maintenance (BiOp; NOAA Fisheries 2010) lists numerous Reasonable and Prudent Alternatives (RPAs) that rely on PIT tag technology to describe the outmigration of anadromous salmonids in the Columbia River Basin.  Fisheries research investigations under the Anadromous Fish Evaluation Program (AFEP), the Fish and Wildlife Program (FWP) and Habitat Conservation Plans (HCP) use PIT tag methods and rely on PIT tag data collected at U.S. Army Corps of Engineers (USACE or Corps) operated dams on the mainstem Snake and Columbia Rivers to assess operational and structural modifications.  In recent years, the proportion of smolts passing through routes with PIT-tag detection has decreased due to the installation of surface passage (spillway weirs and Bonneville Dam Corner Collector) which provide more natural river passage conditions.  Development of PIT-tag detection capability in spillway weirs would improve detection rates and enhance knowledge on salmonid survival in relation to operational and structural improvements within the hydrosystem.
The main focus of developing surface passage PIT-tag detection is associated with the Lower Granite Dam Removable Spillway Weir (RSW).  Between 25% and 69% of the smolts pass Lower Granite Dam via the RSW and are undetected by the existing PIT-tag monitoring system.  One concept of PIT-tag detection for RSW passed smolts is to deploy multiple hydrofoil shaped antennas spaced approximately 3 feet apart upstream of the RSW entrance.  Each antenna would be attached to a horizontal support structure and hang down in the RSW entrance flow.  A universal joint would allow each hydrofoil antenna to move in two planes (parallel and perpendicular to the flow) in order to deflect debris.  Testing at ERDC of a scale model of the hydrofoil shaped antennas indicated that the antennas were hydraulically stable.  While the ERDC testing indicated a scale model performed well, a full size system needs testing in the field to further evaluate the physical performance of the prototype (read range, stability, and response to debris) and fish passage response to the prototype (changes in distribution and hesitations or delays in passage).
This is expected to be a short-term proof of concept study that is anticipated to last through September 2013.  The monitoring equipment and prototype PIT-tag system are temporary structures and not intended to be permanent installations.  Previous evaluations of fish behavior and PIT-tag detection of the B2CC have been conducted by NOAA Fisheries and PNNL in 2005 and 2006.
OBJECTIVES
1. Design and fabricate a prototype forebay PIT-tag detection system for use immediately upstream of the entrance to the B2CC.

2. Install the prototype forebay PIT-tag detection system immediately upstream of the entrance to the Bonneville Dam Corner Collector.

3. Evaluate the physical performance of the prototype forebay PIT-tag detection system in the lab and in the field immediately upstream of the entrance to the Bonneville Dam Corner Collector.

4. Evaluate the behavior and proportions of fish passing through the B2CC with and without the prototype forebay PIT-tag detection system deployed.

Physical performance of the prototype forebay PIT-tag detection system include mapping the detection field including read range, stability while deployed with the corner collector operating, and response to debris.  Fish behaviors evaluation includes numbers of fish passing through B2CC during test periods, and hesitations or delays in passage.  (Ho) There is no significant difference in passage behavior at the B2CC with the prototype forebay PIT-tag detection system deployed.  (Ho) The prototype forebay PIT-tag detection system performs well at the intake to the B2CC (i.e. it is stable, has a high level of detection probability, and is minimally affected by debris).

METHODS
Objective 1 and 2:  Contractor will design and fabricate a prototype forebay PIT-tag detection system (Figures 1-4) for use in the entrance to the Bonneville Dam Corner Collector off project.  The system will include support structure, four flow vane PIT-tag antennas, transceiver and associated cabling.  The antenna support structure would be mounted within 2 feet of the upstream of the control gate for the B2CC.  The support system shall be sufficient to support 4 antennas and designed to position the antennas in front of the B2CC entrance without the system twisting or racking.  Each antenna mounting shall provide for each antenna to rotate 90 degrees off of vertical in the downstream direction in order to shed debris.  The mounting shall provide for each antenna to rotate +/- 20 degrees off of vertical to the North or South in order to shed debris.  Antenna mounts shall provide an angular rotation adjustment of +/- 20 degrees about the vertical axis of the antenna during installation, and be capable of being locked into position for normal operation.
The antennas would extend to a depth of approximately 18 feet below forebay elevation when the B2CC is not operating.  The prototype will be comprised of 4 flow vane antennas with a read range of at least 18 inches.  The system shall allow sufficient room for the antennas to drag downstream 15° without contacting the control gate for the B2CC. Each antenna would be comprised of 2 or 3 sub-antennas.
Objective 3:  The contractor will evaluate the physical performance of the prototype forebay PIT-tag detection system in a lab off-project.  Lab tests include estimating read ranges of individual coils for each PIT-tag antenna and mapping the detection field of the prototype forebay PIT-tag antennas and the detection system.  Once installed at Bonneville Dam the contractor would measure the noise on the downstream B2CC antenna that is generated from operating the prototype forebay PIT-tag detection system, determine the read ranges of individual PIT-tag antennas using stick test, determine detection probability of the array using releases of PIT-tagged fish in front of the PIT-tag array, and evaluate the prototypes response to debris, racking, stability, and vibration.
Objective 4:  Using an appropriate sampling and analysis technology (i.e. DIDSON camera or hydroaccoustics), the contractor will evaluate the horizontal and vertical distribution and quantify juvenile salmonids entering the B2CC at Bonneville Dam before and after installation of the prototype forebay PIT-tag system.  The horizontal and vertical distribution of smolts upstream of the entrance to the B2CC will be compared before and after installation of the prototype forebay PIT-tag system to assess if the presence of the prototype is impacting fish passage into the B2CC. 
Justification of the Proposed Study Area
The corner collector at the 2nd Powerhouse of Bonneville Dam (B2CC) is an ideal location to field test the proof of concept for a full size hydrofoil PIT-tag system due to existing infrastructure, ease of installation, and cost savings.  The B2CC PIT-tag detections system provides existing infrastructure to assess PIT-tag detection of a hydrofoil PIT-tag detections system that do not currently exist at other surface passage facilities.  The entrance width of the B2CC is 15 feet wide and the entrance to other surface passage structures is 50 feet wide.  A smaller width surface passage test environment simplifies the approach and reduces the cost of evaluating the proof of concept prototype.  A system for complete coverage of the B2CC would only require 4 hydrofoil antennas where as a system for other surface passage structures would require 18 hydrofoil antennas.  Significant cost savings would result in developing and testing the hydrofoil PIT-tag system concept at B2CC compared to other surface passage structures.  If the prototype performs well, the concept may be used to develop PIT-tag detection at surface passage structures or the The Dalles Dam ice and trash sluice way. 
SCHEDULE
Tentative Schedule of Planned Activities

	Dates
	Activity

	April 2013
	Pre-work meeting

	June-July 2013
	Install monitoring equipment (i.e. DIDSON camera or hydroacoustic equipment) to evaluate horizontal and vertical passage distribution of fish at the entrance of the B2CC.

	July 16-July 22 2013
	Evaluate the horizontal and vertical distribution of smolts passing into the B2CC using an appropriate technology (i.e. DIDSON camera or hydroacoustic equipment) before installation of the prototype forebay PIT-tag detection system.

	July 22-July 26 2013
	Install a prototype forebay PIT-tag detection system for detection of PIT-tagged fish entering the B2CC.

	July 27-August 31
	Evaluate the physical performance of the prototype forebay PIT-tag detection system in the field with the B2CC operational.

	July 27-August 31
	Evaluate, analyze, and compare the horizontal and vertical distribution of smolts passing into the B2CC when the prototype forebay PIT-tag detection system is deployed and the B2CC is operational. 

	September 1-September 15
	Test debris response of hydrofoil antennas.  Remove monitoring equipment and prototype forebay PIT-tag detection system.


FACILITIES AND EQUIPMENT REQUIREMENTS
Electric hookup, as well as space, for the PIT tag transceiver on the forebay deck near the B2CC. Operational outages of the B2CC for up to 8-hours to install the fish behavior monitoring equipment will be coordinated with the project and FPOM.  Operational outages of the B2CC for up to 8-hours to install the prototype forebay PIT-tag detection system will be coordinated with the project and FPOM.  Operation of the B2CC in September to test the flow vane PIT-tag antennas response to debris will be coordinated with the project and FPOM.  All equipment associated with this project will be removed at the end of the evaluation in September 2013.  All equipment for this evaluation would not require structural modifications to the existing Corner Collector.  The prototype forebay PIT-tag detection system would be a “bolt on” system that can be safely and easily installed and/or removed within 8-hours.  All monitoring equipment would be deployed in a manner so that it can safely and easily installed and/or removed within 8-hours.
PROJECT IMPACTS
Project Services
Project crane assistance for the installation and removal of the prototype forebay PIT-tag detection system will be coordinated with the project.  Access to the intake area of the B2CC will be needed by the contractor on a regular basis between April and September 2013.
Funding Arrangements for Project Support
Will be provided from CRFM funding through Walla Walla District USACE
Security
Project security issues involve access to the study areas by contract personnel, Walla Walla District personel and associated vehicles.  Primary work areas will be the forebay deck near the B2CC and the forebay upstream of the B2CC entrance.  Lists of boats, personnel and vehicles associated with the study will be provided by the contractor when contract is awarded.
Safety
An Activity Hazard Analysis, Job Hazard Analyses, and MSDS will be provided by the contractor when contract is awarded.
Permits

ESA and state collectors permits will be provided by the contractor when contract is awarded. Funding Arrangements for Project Support
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Figure 1.  View of prototype forebay PIT-tag detection system at the entrance of the B2CC from the south side looking north. 
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Figure 2.  View of prototype forebay PIT-tag detection system at the entrance of the B2CC from looking downstream and into the intake.

[image: image3.png]



Figure 3.  View of prototype forebay PIT-tag detection system at the entrance of the B2CC from the north side looking south. 
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Figure 4.  View of prototype forebay PIT-tag detection system at the entrance of the B2CC from above. 
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