Testing Tags with the Corner-collector Detection System

BPA’s contract to acquire PIT tags has come to its end. BPA put out a request for offers (RFO) and received several from a variety of new vendors now that  Destron Fearing’s patent, which covered the use of tags that were injected into animals with syringes, has expired.  BPA has contracted NOAA Fisheries and PSMFC to conduct a series of laboratory and field tests to determine if candidate tags could be acceptably detected by the network of PIT-tag systems deployed throughout the FCRPS..  

For this evaluation, PSMFC and NMFS will use a variety of laboratory and field test to determine the capability of each tag. The most sensitive antenna within the Columbia River Basin  is the huge 17’ by 17’ antenna used in the corner-collector detection system at Bonneville Dam. This antenna is so unique in size and capability that the performance of a tags passing through it cannot be duplicated in the lab. Since the data collected by the corner-collector detection system at Bonneville Dam are key to the lower river estimates as well as monitoring the cumulative effects of fish protection measures of the ESA-listed salmonid stocks that pass through the river, NMFS has established a criteria that PIT tags must be detected at a rate greater than 70% in this antenna to be acceptable.  If a tag cannot perform well in the corner-collector detection system, it will be removed from the evaluation and will not be tested for it’s effectiveness in the other detection systems for juvenile and adult salmonids.  This is based on previous tests where tags that perform well in the smaller detection systems for juvenile and adult salmonids did not meet the performance standard in the BCC site.
For our evaluation, the plan is to conduct tests in the dry where exact location and orientation can be determined in the dewatered flume as well as run a fish test in April when the antenna is watered up. Testing to date has been delayed to accommodate work on the adult fish ladder as well as high tailwater conditions as a result of heavy winter rains which back water up into the antenna.  

Dry tests in the dewatered flume

The plan is to take tag-reading measurements in two positions that are measured from the inside of the antenna housing (Figures 1&2).  They are the center point (7.5', 7.5'; horizontal, vertical measurements) and near one of the corners (1', 1').  The tags shall be centered (at 4') in the Z-axis of the antenna (which has a depth of 8').  The tags shall be attached to the test apparatus using plastic blocks and Velcro.
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If a candidate tag type averages a hit rate of <95% in the corner position for either orientation, then it shall not be tested in the center position.

As a control, the current standard PIT tag (SST model) shall be tested each time the test is conducted.  Ten PIT tags from each tag type shall be chosen randomly for the test.  All the tags shall be tested in the corner location first, and then the apparatus shall be moved to the center location.  At each location, each tag shall be tested in both 0° and 45° orientations relative to the Z axis, which is the optimal orientation for the antenna.  The tag types shall be alternately tested (i.e., TypeA-1, TypeB-1, TypeA-2…).  The order for the 20 tags (or more if two or more tag types are tested simultaneously) shall be kept constant for all four sets of tests.  For each of the four tests, 10 hit rates shall be recorded for each tag.  An average hit rate shall then be determined for each candidate tag type in each location and each orientation. 
If we can test for full days, we would like to have 4-5 days for the testing.  This would give us a 1 day for setting up and 3-4 days for testing.  We asked for 2 weeks because things can happen such as bad weather, electromagnetic noise problems, or the need to pump out the sump galleries in the second powerhouse.  Water in the antenna modifies the field and inhibits testing. The dry testing provides us with a controlled comparison with all tag models being treated equally.  
Fish test in corner-collector detection system

The fish test shall only be conducted if the candidate tag has passed all the other tests with scores that are at least within 10% of the current SST tag. BPA is considering buying the tag based on this and other criteria.  If the testing in the dry flume could not be completed, we would  recommend testing more of the tags with the fish test.

For this fish test, the evaluators shall tag 1,000 hatchery yearling Chinook salmon for each tag model being tested and tag 1,000 fish with the current PIT tag (SST).  
The fish shall be tagged at Bonneville Dam.  The fish shall then be held for 24 hours in 44-gallon containers before they are released individually in front of the entrance to the corner collector through a 4” hose (Figure 5).  The release location is within the capture velocity area and so the fish have to go down the corner-collector flume.  During the release process, the evaluators shall scan each fish to record its tag code before the fish is released.  Furthermore, they shall alternate the tag types in case electromagnetic noise levels rise unexpectedly.













After being released, the fish go immediately down the corner-collector flume, past the PIT-tag antenna, and then directly into the Columbia River.  Releasing 1,000 tagged fish in each group will yield detection rates with around 3% precision levels (the exact level depends on the detection rate).   

Elimination of the dry testing would remove a controlled testing that is needed to support the results from the fish test.  Without these results BPA will be without a necessary piece of information if it were to be sued by any of the tag manufacturers not selected.
Figure 2.  Photo of the non-ferrous apparatus in the corner testing position.





Figure 1.  Photo of the non-ferrous apparatus in the center testing position.





 





Figure 3.  The left photo shows the deck where fish are held in tanks and released.  The right photo shows the hose leading down to the entrance of the corner-collector flume.








