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1. INTRODUCTION

1.1 Background

This document describes testing performed at the John Day Lock and Dam Juvenile Fish Facility. The testing was performed to determine the feasibility of placing PIT Tag detectors on the full flow bypass flume downstream from the de-watering station and underneath the power transmission lines.
1.2 Definitions and Acronyms

This section provides the definitions of terms and acronyms used in the document.

1.2.1 Definitions

1)
Full Flow Bypass – the path for fish routed from the front of the Dam to the Juvenile Fish Facility 

2)
Listening Post – A collection of equipment used to gather noise data for PIT Tag interrogation site adjudication.
3)
Corona Discharge – an electrical discharge brought on by the ionization of a fluid surrounding a conductor.
1.2.2 Acronyms

1) JFF

Juvenile Fish Facility
2) PTAGIS
PIT Tag Information System
3) PIT Tag
Passive Integrated Transponder Tag
4) PSMFC
Pacific States Marine and Fisheries Commission
2. Equipment and Setup
A listening post was deployed at the site from April 10, 2006 to May 18, 2006. 
Components of the listening post were housed in a in a pickup truck crossover toolbox to protect them from the weather. Inside the crossover box is a Destron Fearing FS1001A transceiver connected to a laptop computer running MiniMon v1.081 (to record the data).
Initially an antenna wrapped on a 6” PVC pipe and fully shielded in an aluminum box (April 10 to 19) was deployed. This was followed by testing with an unshielded 24” square antenna (April 19 to May 18).
Follow-up testing was performed using an antenna wrapped on 12” PVC pipe in a standard shielded monitor box and an Agilent Model E4402B Spectrum Analyzer with options UKB (Low Frequency Extension), 1DR (Narrow Resolution Bandwidth) and B72 (Enhanced Memory Upgrade).
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Figure 1 - Listening post positioned at proposed location for PIT Tag detection.
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Figure 2 - Un-shielded antenna under power lines.
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Figure 3 - Looking up, over the crossover box at the power lines.
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Figure 4 - Crossover box mounted to handrail and 6” shielded antenna.
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Figure 5 - Un-shielded antenna.
3. Testing
The listening post was deployed at the bypass flume as shown in Figure 1 (underneath main transmission line #3). Data was collected from April 10, 2006 to May 18, 2006. The data was recorded on the laptop computer running MiniMon v1.081.

Noise reports were sent from the transceiver to the raw file created by MiniMon at five-minute intervals. Charts showing Noise Average, Noise Peak, and FDXB Peak in daily intervals were created for analysis.
Daily temperature swings manifest themselves as an increase in noise relative to the temperature of the listening post at the time of tuning. These swings are apparent in all noise charts.
Initially a 6” shielded antenna was deployed. This appeared to pose no problems as far as noise was concerned.
We suspected that a hostile RF environment existed outside the shield and that the small geometry antenna could be losing noise events. 
On April 19, a 24” square un-shielded antenna was deployed. While the average noise level was in the teens rather than the preferred single digits, the listening post showed a workable environment.
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Figure 6 - Noise chart from shielded antenna data.
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Figure 7 - Noise chart from un-shielded antenna data.
Analysis of the data recorded in June 2006 showed noise events that warranted further testing. 

Comparisons of the events (chronologically, by hour) to changes in the output power of the dam suggested no correlation to the noise events. RF Spectrum analysis also showed no in-band interference.

Corona discharge is the most likely culprit. Audible crackling could be heard from the transmission lines and towers. The intensity of this crackling varied anywhere from constant to frequent to minimal to non-existent.

The site was re-visited for further testing June 26-28, 2006. The audible crackling was constant (most likely due to hot dry weather). The 24” un-shielded antenna was re-deployed and showed more noise (25-50%) than when the test ended in May.
A 12” antenna in a standard shielded monitor box was then deployed at the test site. It was tuned and driven to excellent results with noise in the mid single digits. It read test sticks as well as it did in preliminary tests in the lab at the Kennewick office. It should be noted that all listening post antennas were able to read test sticks well.
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Figure 8 - Spectrum Analyzer Screenshot, Listening Post Operational
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Figure 9 - Spectrum Analyzer Screenshot, Unknown Out-Of-Band Signal
4. Summary
It is theorized that antennas housed in our standard Full-Flow shield rooms would perform adequately.

No data observed present any issues that would hinder successful deployment of PIT Tag detection.
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