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NOAA Uses RFID to Track Fish at High
Speed in Washington Dam

Gabriel Brooks
NOAA/NMFS/NWFSC Electronics Technician



Low Frequency ISO 11784/5 RFID Tags

Pyloric caeca

* |nusein the CRB since 1980’s

* Low frequency tags work under
water

e Size allows for use in all life stages
of salmonids (12.5 x 2.03 mm to
8.5 x 1.4 mm)

Pectoral fin

Incision Spleen Pelvic fins
point

This lllustration is based on a fish
specimen of 150 mm fork length.

e Passive tags last the life of the

ta gged SpeCieS Figure 2. PIT tag location within a juvenile salmonid from 2014 Mark

Procedure Manual — PTAGIS.ORG

e FDX-B quick read speed (~32ms)

Figure 1. 12mm glass
encapsulated FDX RFID
tag
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Use of RFID Tags in CRB

~ 2 million PIT tags released per
year in the CRB

359 different release sites
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Figure 3. Total fish PIT tagged in CRB — PTAGIS.ORG
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Map of RFID detection sites in the CRB .

Winstler

Kelowna ok
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(Government (PHrmpia
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Figure 5. Typical instream antenna site —

. ) Gabriel Brooks, NOAA
Figure 4. PIT tag sites throughout the CRB — PTAGIS.ORG
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Lower Granite Lock and Dam
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Figure 6. Mainstem Dams for Snake Basin and
Lower Columbia — PTAGIS.ORG

A

Figure 7. Lower Granite Dam, retrieved from www.nwd-wc.usace.army.mil
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Lower Granite Juvenile Bypass Facility

e e N

Figure 8. GRS JBS structure — David Trachtenbarg, USAC
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Spillway detection at Lower Granite Dam
NSS!
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Figure 9. LGR spillbay one — Scott Livingston, PSMFC /i
/k....

. B
Figure 10. LGR spillbay one, dewatered — Gabriel Brooks, NOAA
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Design Criteria for Lower Granite Dam

27’ x 50’ of space to install (on
a 1:1 slope)

Maximum antenna height of
12"

Develop a system that would
minimize tag “collision”

Must be permanent and
operate through ~7” of
concrete

Detect 12 mm tags traveling at
75 fps (82.3 kph/ 51.1 mph) up
to 24” above the antenna
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Figure 11. LGR Antenna Concept — Gabriel Brooks, NOAA
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Electronics Development

i b o
iy, SV

Figure 12. GRS prototype Biomark antenna and prototype NOAA shield —
Gabriel Brooks, NOAA

Figure 13. GRS Biomark FS3001 Transceiver with external capacitors —
Gabriel Brooks, NOAA
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Half
telegram t

Full telegram tag
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Figure 15. Antenna read range results — Gabriel Brooks, NOAA

Figure 14. Antenna read range results — Gabriel Brooks, NOAA
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Full System Testing

e 11 antennas will be synchronized and
operating simultaneously

e Shielding fields from adjacent antennas
e Capacitor selection

e Excitation cable proximity

e Grounding schema

Figure 16. “Full” system evaluation — Gabriel Brooks, NOAA
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Concrete Testing

Figure 19. Concrete saturation testing —
Gabriel Brooks, NOAA

Figure 17. SA Concrete evaluation — Gabriel Brooks,
NOAA

Figure 18. NMA evaluation — Gabriel
Brooks, NOAA
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505

Installation
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Figure 22. LGR
| Transceiver and

il Data Collection

8 CONEXs — Gabriel
Brooks, NOAA

Figure 21. Post-concrete — Gabriel Brooks,
NOAA
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Post-install Static Testing

Top View = - B
b Expansion Joint =

Antenna’s zoomed in . % e _d | a—— 12" New Concrote

Figure 23. Post Install Test Plan — Gabriel Brooks, NOAA
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Now Protaction Walk——

e A 4
B L 3 2 uts

Figure 24. Post Install Testing — Alex Artyukhov, Biomark
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Testing Results

100% Detection Level Redundancy - 12MM APT tag @ Single Detection

50 @ Two Detections
& Three Detections

45

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 3B 39 40 41 42 43 44 45 46 47 48 49 50

Figure 25. Post Install Read Range Results — Gabriel Brooks, NOAA
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GRS — Spillway

First Season Operation 60J - Little Goose Juvenile Bypass
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How will these new data help -

* Improved mean survival estimates

* Increased accuracy of SARS (Smolt to Adult Return
Estimate)

e Route survival estimates
e Fallback issues
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