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1. INTRODUCTION

1.1 Background

This document describes testing performed at the Lower Monumental Lock and Dam Juvenile Fish Facility. The test was to determine the feasibility of placing full flow detectors on the full flow bypass flume downstream from the de-watering station.
1.2 Objective
The purpose of this survey is to provide a proactive approach to detect and identify stray interference in the proposed location of the new Pit-tag interrogation monitors. The information gathered during the evaluation is then analyzed and presented along with recommendations as to the cause and effects will be to the Pit-tag system.
1.3 Definitions and Acronyms

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

1.3.1 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.
1.3.2 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 May 24, 2006 to Present. 
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). The antenna is a portable 24 “ PVC, non shielded design.
Figure 1 – Un-shielded antenna at proposed location.
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3. Testing
The listening post was deployed at the bypass flume as shown in Figure 1. Data was collected from May 24th, 2006 to present. The data was recorded on the laptop computer running MiniMon v1.081.

Noise reports were sent to the raw file at five minute intervals. Noise Average, Noise Peak, and FDXB Peak have been plotted for analysis. This data (the raw files) as well as the Excel spreadsheets are available from PTAGIS Field Operations for your perusal.
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.
Screen captures from the spectrum analyzer and noise reports from the transceiver were archived and are available for future review if necessary.

3.1 Test Methodology
On June 20th, PSMFC, in conjunction with the COE Project personnel conducted tests that consisted of turning on and off all devices in the general vicinity of the proposed location in an attempt to isolate and identify any offending equipment. The primary facility of interest was the primary dewatering structure. The equipment used to during the evaluation was a spectrum analyzer and the Pit tag transceiver along with an antenna.

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 3’ 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.

Below is a list of all devices that were exercised and what effects were observed. 

1. Screen Cleaner (Manually Operated) 

· Slight interference during the start and stopping of the system but should not impact Pit system performance.

2. Weir Level Control (Manually Operated) No signs of interference was observed.

3. Air Bubblers (Manually Operated) No signs of interference was observed.

4. Lighting along transport flume. (Manually Operated) 

· Some interference from the lighting was logged by the test transceiver. The Peak and FDXB levels on the transceiver were extremely high around 80 to 100 percent while the average levels were low at around 5-10 percent. These elevated levels could have effects on the Pit tag system but there are other solutions to this problem and we don’t see this as a critical situation.

3.2 Survey of Existing High Voltage Lines
On June 27th, 06 a survey were completed to find the exact location of a known 13.2 Kv line that parallels the transport flume. The line is 36 inches from the transport flume structure on the north side and found to be 30 to 40 inches deep.  This high voltage line was of great concern as experience proves the emission from this type of line could potentially shut down the Pit detection system. Although no adverse effects of the voltage line was observed, consideration should be given to relocate the high voltage line away from the new Pit installation. Reference Figure 2 below.
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Figure 2 – Proposed relocation of the High Voltage Line
4. Summary
The data collected during the evaluation period indicated that some interference was present that could have adverse effects on the performance of the system. Although the interference was not extreme, it was enough to warrant further investigation.
Below shows, noise graphs of un-shielded antenna vs the shielded design. As the graphs indicate, the shielded antenna was very successful in warding off offending interference.

Figure 2 – Noise graph of un-shielded antenna
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Figure 3 – Noise graph of shielded antenna
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5. Recommendations

· Continue on going noise monitoring and data collection

· Take into consideration during the design phase that high voltage line will need to be relocated.

· Lighting along the transport flume may need to be replaced with incandescent lighting, or possibly use filters to remove the interference created by the fixtures.
· Construct a larger scale antenna with shield box at a size that more represents the production system. Possibly excavate down to an elevation that the production system will be installed, and install the scaled antenna mock up in that location for further noise and interference evaluation. This test has not been approved but rather suggested. 
6. Final evaluation of High Voltage line

To further ensure that the HV line may not cause interference with the PIT system when the production system is installed, the noise monitoring system was placed over the manhole vault that the feeder runs through. See picture below. After monitoring the noise levels on the transceiver for ~ ½ hour, no interference was observed or measured emanating from the vault.  
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