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DEFINITIONS AND ACRONYMS

Definitions

1) Antenna –  This refers to the coil of wire that creates a 134.2 KHZ field which activates the tags and then acts as a pickup antenna that receives the tag signal. It can be hand wrapped to a non-metallic flume or enclosed in a housing.  

2) Transceiver –  The electronics unit that processes the tag information and sends it to the data collection device.

3) Detection Efficiency – Detection efficiency is a method of calculating antenna efficiency by passing a known number of tags through an antenna or comparing the number of reads between antennas mounted on the same path.

4) Timer Tag – A device that mimics a pittag firing on a timed basis. This reflects the status of the overall system health.

5) Ptagis – The PSMFC database and related web site.

Acronyms and Abbreviations

1)  2001F

Destron Technologies portable reader model number

2)  FS1001
Destron Technologies juvenile stationary reader model number

3)  FS1001A
Destron Technologies adult stationary reader model number

4)  CTUIR
Confederated Tribes of the Umatilla Indian Reservation
5)  ESA

Endangered Species Act

6)  ESU

Evolutionarily Significant Unit

7)  FCRPS
Federal Columbia River Power System
8)  ODFW
Oregon Department of Fish and Wildlife

9)  NMFS

National Marine Fisheries Service
10) PSMFC
Pacific States Marine Fisheries Commission
11) TMFD
Three Mile Falls Dam

12) TMDE
Three Mile Dam East
13) RPA

Reasonable and Prudent Alternative

14) WEC

West Extension Canal

1.0
INTRODUCTION 

PIT tags have been used with juvenile salmonids in the Umatilla River basin since 1998.  In 1999, a remote interrogation system for 400 kHz tags was installed at the screening bypass at West Extension Canal.  This canal is associated with the west bank of Three Mile Falls Dam at RM 3.7.  In 2000, the system was upgraded to a 134 kHz system (for the ISO tags) and new interrogation software (Minimon) was developed.  This passive system has provided invaluable data on migration characteristics of tagged juvenile salmonids (hatchery and natural), trap collection efficiency, and abundance and survival estimates.  In addition, some PIT tags implanted in juveniles between 1998 and 2003 have recently been recovered from adult broodstock (spring and fall chinook salmon) during spawning.

In the spring of 2001, a temporary interrogation system was installed along the east bank adult fish ladder of Three Mile Falls Dam, in attempt to supplement juvenile detection data and obtain valuable information on adult returns.  This temporary system consisted of two portable transceivers equipped with paddle antennas taped to the viewing window (Figure 1).  Each antenna was connected to a portable transceiver that was programmed to store PIT-tag codes.  The antennae were set on high power (80-100%) for a maximum reading distance.  Detection capabilities tested through the glass window (1” thick) estimated that tags could only be detected 2-5 inches from the antennae.  Therefore, tagged fish could transit along the back side of the window and not be detected.  In addition, detections could not be picked up from those fish vertically out of range.  Monitoring has indicated detection efficiency of PIT tagged juvenile fish using the east-bank ladder is between 0% and 8%.  Efficiency of adult returns is unknown.

Initial attempts in 2002 to improve detection capabilities at the east-bank adult fish ladder of Three Mile Falls Dam proved too costly (~$194K) at the time to proceed.    More recent attempts in 2003 to replace the temporary system with a 2’x4’ flate plate antennae in the backlight chamber of the viewing window also failed, due to a large amount of interference from surrounding metalwork.  Subsequent on-site discussions with Mr. Sean Casey (Digital Angel) and Mr. Scott Livingston (PSMFC) alluded to several alternate possibilities. The Pacific States Marine Fisheries Commission (PSMFC) was subsequently contacted for suggestions and a site tour was arranged for 10 Sept 03.  Tour attendance included individuals from PSMFC, Digital Angel Corporation, Oregon Department of Fish and Wildlife (ODFW), and the Confederated Tribes of the Umatilla Indian Reservation (CTUIR).  Recommendations with associated cost breakdowns were subsequently provided by PSMFC (24 Oct 03) for PIT tag equipment improvements at both the adult (east) and juvenile (west) sides of the dam. 

Background

A permanent PIT tag interrogation system at the east bank of Three Mile Falls Dam has been desired for several years.  This location supports adult fish passage and trapping facilities and incorporates a viewing window at the upstream end of the fish ladder.  Such a system would supplement juvenile tag detections, as juvenile fish are known to use the adult fish ladder as a downstream passage route.  Most importantly however, it would provide useful tag information on adult returns, including Mid-Columbia River ESU listed natural summer steelhead.  With tagging efforts ranging between 14,000 - 31,000 fish annually in the Umatilla basin since 1999, returns of tagged adults would provide valuable information on smolt-to-adult survival as well as various hatchery rearing and release strategies (supplementing coded-wire tag analysis).  Tag information would also provide abundance and survival data for natural species, help track out-of-basin strays, and assist in directing future management decisions.  Futhermore, ladder detections would extend interrogation capabilities for juvenile fish beyond operation 
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Figure 1.  View of the temporary PIT tag detection system currently in place at the east-bank 


viewing window of Three Mile Falls Dam (RM 3.7), lower Umatilla River.

of the bypass during the irrigation season (March – October) and supplement data acquisition from the relatively low number of natural juveniles tagged.  

An adult interrogation system is also needed to support both Umatilla and Regional programs.  It would assist in addressing specific strategies and actions outlined in the Umatilla Hatchery Master Plan (CTUIR and ODFW 1990) and the Umatilla Subbasin Summary (Saul et al 2001).  In addition, previous ISRP reviews of Umatilla Basin projects have identified the need for sound smolt-to-adult survival estimates of natural summer steelhead.  Smolt-to-adult survival for natural steelhead has not been determined in the past primarily due to lack of an interrogation system for adult fish and the inability to tag sufficient number of juveniles.  Should an adult system be implemented, an opportunity arises to make this estimate by tagging natural migrants in the lower river at the juvenile facility.  This would supplement upriver tagging efforts and ensure sufficient numbers of fish are tagged for reliable smolt-to-adult returns.

Implementation of a permanent PIT tag detection system at the east bank fish ladder of Three Mile Falls Dam is fully supported by both the CTUIR as well as ODFW.  It would not only provide valuable information on natural production success and hatchery effectiveness, but also assist in addressing the RPA’s of Research, Monitoring, and Evaluation as well as other key actions outlined in NMFS FCRPS Biological Opinion (NMFS 2000; NMFS 2003). Permanent PIT tag detection capabilities would provide complete coverage for another Columbia River tributary downstream of McNary Dam.  PIT tag equipment is currently being implemented on the Yakima River which will make it the first major tributary off the middle portion of the Columbia River mainstem entirely covered by PIT tag technology (D. Warf, personal communication.).  Coverage within the Umatilla River basin would only further assist in having the big picture covered in regards to the Columbia River Basin and addressing critical uncertainties.

The adult passage facility at Three Mile Falls Dam is an ideal facility for implementing PIT-tag interrogation capabilities.  All returning adults ascend a vertical slot ladder and pass by a viewing window (4.5’ high x 3.5’ wide) before either entering a steep pass into a holding pond or transiting out the ladder exit.  Given the development of prototype designs for adult interrogation at Columbia River dams, the installation of a similar design (flatplate configuration) within the vertical slots at Three Mile Falls Dam seems feasible.  

Upgrade of the current PIT tag detection system at Three Mile Dam will facilitate data collection, improve detection efficiency, prevent excessive downtime, and ease maintenance and upload of the current systems. The following document outlines the proposed approach, anticipated project roles, and expected timelines for design and implementation of equipment.

2.0 OBJECTIVES

To upgrade current PIT Tag interrogation capabilities at Three Mile Falls Dam based off recommendations provided by PSMFC on 24 October 03.

More Specifically: 

· To upgrade PIT tag detection equipment at the east-bank adult fish ladder of Three Mile Falls Dam to a more permanent structure.

· To install an electronics room trailer on the east bank of Three Mile Dam to house and upload tag data.

· To install fiber optic and/or radio modem capabilities so that data from both the adult (east) and juvenile (west) facilities are automatically uploaded and maintained at one central location. 

· To improve overall detection efficiency, ease of maintenance and automated uploads and to minimize system downtime. 

· To have PIT tag equipment at Three Mile Falls Dam fully monitored and maintained by PSMFC in the future.

3.0
STUDY AREA

Three Mile Falls Dam is located in northeastern Oregon, at RM 3.7 of the Umatilla River (Figure 2).  The Umatilla River drains an area of 2,290 square miles and flows in a northwesterly direction into RM 289 of the Columbia River.  It contains a mainstem length of 115 miles and is fed by 8 major tributaries.  Elevation ranges from nearly 5,800 feet at the headwaters, to 260 feet at its confluence.  Identified by hydrologic unit number 17070103, the Umatilla River lies within Oregon’s North Central bio-geoclimatic zone (Zone 6) and encompasses the Mid-Columbia ESU.  The upper portion of the basin is situated on tribal land and the basin is co-managed by ODFW and the CTUIR.

Two sites at the dam are being considered for upgrades.  They include the adult fish ladder on the east bank and juvenile screening facility on the west bank.  The adult facility supports adult fish passage and trapping amenities and incorporates a viewing window at the upstream end of the fish ladder.  It operates from September through July, during the primary salmon and summer steelhead escapement period.   The juvenile screening facility is situated along the west bank of Three Mile Dam within West Extension Canal.  Sampling operations at this location are conducted between February and July, during the primary smolt emigration period.  

4.0
Approach

The following section outlines proposed upgrades to the PIT tag detection equipment at Three Mile Falls Dam.  Tentative timeframes, personnel involvement and costs projections subsequently follow.

4.1
Three Mile Falls Dam East Bank Adult Fish Ladder Upgrades

Two options are proposed for upgrade of PIT tag detection equipment at Three Mile Falls Dam east bank adult fish ladder.  The first option is strongly recommended over the second by design engineers at PSMFC, Digital Angel staff and NOAA fisheries hydraulic engineers.  However, both options are presented in case of funding constraints and/or the structure of the ladder is not condusive to Option 1.  A short description of each option is provided below, followed by the Pros and Cons of each and a detailed cost breakdown.
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Figure 2.  Detailed study area map depicting the location of Three Mile Falls Dam in relation to the rest of the Umatilla River basin.

4.1.1
Option 1 –Molded-In Design
This design consists of an antenna molded into a high impact plastic housing that will take the shape of the existing weir walls at the slot.  It will have a built-in RF shield and use Digital Angel FS1001A transceivers (Figure 3).  This option assumes that the floor thickness is large enough to accommodate a cut-out for the bottom of the antenna.  However, this needs to be confirmed by structural engineers prior to the undertaking of work.  The same structural engineers which completed Ice Harbor and Lower Granite dams have been lined up to ensure the structural integrity of Three Mile Falls Dam. The floor thickness at the slots is roughly 12-15 inches deep and it is estimated only 6-8 inches are required to accommodate the antenna and associated reinforcement.

The design proposes the installation of two antennas in two weirs mounted in consecutive succession in the ladder.  Although the system could operate using just two antennas, three are preferred should funding allow as it has been statistically proven to be better.  Three antennas would allow one to decipher the direction of fish travel as well as ensure adequate backup in case of antenna failure.   

[image: image3.wmf]Wier Wall Cut for

Sheild and

Antenna Insert

APPROX 9'

8'

14"

TOP VIEW

LOOKING UPSTREAM

Flow

FiberGlass C-

channel for

antenna

guide




Figure 3.  Upstream view of vertical slots with molded-in antenna design.

Advantages (Pros) of the Molded-In design include:

1. Failed antennas will be replaceable during water up periods.

2. Hydraulic conditions in the ladder will not change.

3. Highest detection efficiency.

4. One piece assembly.

5. Shorter testing period expected. (ie.m & e)  

6. Less expensive in the long-term.

Disadvantages are:

1. Higher antenna costs compared to the Bolt-On design.  These are of heavier construction with built-in shields.

2. Higher installation costs.  Weir walls will need to be removed and replaced with a design compatible with the antenna. The floor of the ladder will need to be cut and then reinforced to allow for the flush mounting of the antenna.

Table 1.  Antenna Costs For The East Ladder Molded-In Design.

	Item
	Quantity
	Item Cost
	Installation Labor @ $70 Per Hour
	Total

	Molded-in antennas1
	2
	 $24,000.00 
	 $  3,360.00 
	 $27,360.00 

	Weir wall replacement 2
	2
	 $12,000.00 
	 $24,000.00 
	 $35,200.00 

	FS1001A transceivers
	2
	 $12,000.00 
	 $  2,240.00 
	 $14,240.00 

	Transceiver enclosures
	2
	 $  1,600.00 
	 $  2,240.00 
	 $  3,840.00 

	Enclosure sun/rain shield
	2
	 $  1,200.00 
	 $  3,360.00 
	 $  4,560.00 

	Provide AC to transceivers
	N/A
	 $     500.00 
	 $  1,120.00 
	 $  1,620.00 

	Misc cabling and hardware
	N/A
	 $     250.00 
	 $     560.00 
	 $     810.00 

	 
	 
	 
	  TOTAL:  
	 $87,630.00 


1 Only two antennas are required, however three are recommended.  Additional antenna costs would be $12,000 a piece.

2 The weir wall replacement cost may vary widely. The estimate was based on recent weir wall replacements at Lower Granite and Ice Harbor dams with a correction factor for the reduced size at Three Mile Dam. 

4.1.2
Option 2 – Bolt-On Design

The bolt-on design consists of an antenna molded into a high impact plastic housing.  The antenna will slide into aluminum “C” channels that act as a RF shield and mount.  The channels are bolted to the slotted area of the weir walls.  Digital Angel FS1001A transceivers will be used.  A ramp may be installed from the floor to the top of the antenna as a smoother transition may prevent debris accumulation (Figure 4).

Once again, although only two antennas are required, three are preferred.  The design only proposes the installation of two antennas mounted in consecutive succession in the ladders vertical slots.  Should funding allow however, three antennas are desired as this would provide the ability to decipher the direction of fish travel, as well as ensure adequate backup in case of antenna failure. 

This design is a potential alternative to Option #1.  However, there are strong concerns by NOAA fisheries hydraulic engineers that installation of the Bolt-On configuration would severely alter the flow dynamics in the ladder, creating unstable flow in the pools with rapid water oscillation magnitudes on the range of +/- several feet.  Should this occur, it would require modification of the ladder in order to fix the hydraulics, which could be very expensive.  There is the potential to cut out the concrete orifice to adjust for a bigger bolt-on size to eliminate this issue, which is currently being investigated.
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Figure 4.  Upstream view of vertical slots with the bolted-on antenna design.

The advantages (Pros) of the Bolt-On antenna design include:

1. Lower antenna cost than the Molded-in design.

2. Ease of installation. No concrete cutting required. 

3. Failed antennas will be replaceable during water up periods.

The disadvantages (Cons) are:

1. Hydraulic conditions in the ladder will change as the bottom of the antenna will create a 4” lip across the floor of the slot. See attached letter from NOAA fisheries.

2. Lower detection efficiency.

3. Lengthier testing period (m & e).

4. Not as easily maintainable.  Risk associated with coupling out and leakage.

5. Antenna subject to debris and abrasions.

Table 2.  Antenna Costs For The East Ladder Bolt-On Design.

	Item
	Quantity
	Item Cost
	Labor @ $70 Per Hour
	Total

	Bolt-on antennas1
	2
	 $ 10,000.00 
	 $ 3,360.00 
	 $13,360.00 

	FS1001A transceivers
	2
	 $ 12,000.00 
	 $ 2,240.00 
	 $14,240.00 

	Transceiver enclosures
	2
	 $   1,600.00 
	 $ 2,240.00 
	 $  3,840.00 

	Enclosure sun/rain shields
	2
	 $   1,200.00 
	 $ 3,360.00 
	 $  4,560.00 

	Provide AC to transceivers
	N/A
	 $      500.00 
	 $ 1,120.00 
	 $  1,620.00 

	Misc cabling and hardware
	N/A
	 $       250.00 
	 $    560.00 
	 $     810.00 

	
	
	
	 TOTAL: 
	 $38,430.00 


1 Only two antennas are required, however three are recommended. Additional antenna costs would be $5,000 a piece.
4.2
Electronics Room Trailer with Fiber Optics/Radio Modem Capabilities

An electronics room trailer with fiber optic/radio modem capabilities is also desired at the east bank facility of Three Mile Falls Dam.  The electronics room trailer will house two desktop computers which will collect redundant data from all transceivers at the site.  Data from the adult ladder will be sent via fiber optics or radios to the trailer.  Data from West Extension Canal’s Juvenile Sampling Facility will also be sent to the trailer via radio equipment.  In this fashion, all PIT tag data collected at Three Mile Falls Dam will be funneled to and uploaded from one central location.  A phone line will be installed in the trailer to be used for automated uploads to PTAGIS.  

Tag data currently collected at Three Mile Falls Dam is stored at two different locations and processed using two different methods.  Data from the east-bank adult ladder is stored in portable transceivers, and then manually downloaded to a laptop computer and e-mailed to PTAGIS.  Equipment at this location is stored in the Counting Window Room, which is a poor environment for computer equipment.  In addition, the room sustains moderate traffic/accessibility.  Data at the juvenile facility is currently fed into a stationary laptop hardwired to the portable transceivers.  It is then automatically uploaded to PTAGIS via the Minimon Program and modem, making things more efficient.  Although not as heavily visited as the adult ladder counting window, this site is open to weather and vandalism.

The advantages of installing an electronics room trailer with fiber optic/radio modem capabilities at Three Mile Falls Dam include:

1. Lower personnel hours spent collecting and uploading data.

2. Lower risk of monitoring-equipment downtime with on-line supervision.

3. Controlled environment for the data collection computers.

4. Safety of redundant data collection.

5. Benefit of juvenile and adult tag data being automatically uploaded from one central location.

The disadvantages consist of:

1. Higher equipment costs. 

A detailed breakdown of costs associated with installation and set-up of the electronics room trailer are depicted in Table 3.

Table 3.  Estimated Cost of Installing An Electronics Room Trailer with fiber optics/radio modem capabilities.

	ITEM
	QUANTITY
	ITEM COST
	INSTALLATION LABOR @ $70 PER HOUR
	TOTAL

	Trailer with climate control
	1
	 $ 4,500.00 
	 $    560.00 
	 $ 4,060.00 

	Desktop computers
	2
	 $ 3,000.00 
	 $ 2,240.00 
	 $ 5,240.00 

	Computer cart and chair
	1
	 $    350.00 
	 $    140.00 
	 $    490.00 

	Rocketport interface panel
	1
	 $ 3,000.00 
	 $ 1,400.00 
	 $ 4,400.00 

	Provide AC and phone
	2
	 $    300.00 
	 $ 1,120.00 
	 $ 1,420.00 

	Radio modems* 
	8
	 $ 1,600.00 
	 $ 1,280.00 
	 $ 2,880.00 

	Misc cabling and hardware
	N/A
	 $    500.00 
	 $    560.00 
	 $ 1,060.00 

	
	
	
	 TOTAL: 
	 $20,550.00 


* Estimate includes modems for automated data upload from both the adult (east) and juvenile (west) sides of the dam.


5.0
PERSONNEL ROLES 
Work will be coordinated in conjunction with the CTUIR and PSMFC.  The anticipated project team includes: Mr. Don Warf, Field Engineering Supervisor, PSMFC; Mr. Scott Livingston, PIT tag Information Systems Engineer, PSMFC; Mr. Sean Casey, Digital Angel Corporation; Ms. Tara White, Outmigration and Survival Project Leader, ODFW Fish Research.  Key input and assistance will also be provided by: Mr. Craig Contour, Research Program Leader, CTUIR; Mr. Jesse Schwartz, Natural Production Project Leader, CTUIR; Mr. Preston Bronson, Fish Passage Operations Biologist, CTUIR; Mr. Bill Duke, Fish Passage Operations Biologist, ODFW; Mr. Brian Zimmerman, Program Supervisor, CTUIR; the Hatchery Production Project, ODFW; West Extension Irrigation District; the Bureau of Reclamation (BOR), National Marine Fisheries Service (NMFS), Operations and Maintenance staff, as well as various other applicable parties.

Coordination of pre-field and construction activities will be facilitated by Ms. Tara White, ODFW.  Design and implementation of work will be overseen by Mr. Don Warf and Mr. Scott Livingston of PSMFC.  Structural assessments and construction components will be tendered out for bid.  A minimum of three bids must be received in order to meet departmental policies and in order to proceed.

6.0
Schedule and Deliverables

The following timeline is proposed in order to complete the project in an efficient and timely manner.  The successful implementation of this schedule is contingent upon the award of funding and availability of relevant personnel and equipment.

Upgrades at the adult ladder will be initiated immediately following shut down in July 2004.  Work will continue through the month of August and is anticipated to be completed no later than 01 September 2004.  The electronics room trailer and associated equipment will be installed in late summer.  Fiber optics and radio modem capabilities will be installed in the fall of 2004.

Table 5. Summary of preliminary workplan and projected project completion dates.
	Dates
	Tasks to be completed

	April, 2004
	· Secure of funding

	May-June, 2004
	· Coordination of relevant parties (PSMFC, ODFW, CTUIR, etc).

· Orientation meeting. 

· Finalization of project details and design.

· Secure contractor for construction component (Solicit Tender)

	July-August, 2004
	· Construction commences.  

· Installation of PIT tag detection equipment at TMDE.

· Purchase and installation of electronics room trailer and equipment.

	September - December, 2004


	· Pilot run, detection efficiency tests, and feasibility analysis at TMDE.

· Implementation of fiber optics/radio modem capabilities.



	Sept, 2004 – July, 2005 
	· Monitoring and evaluation of equipment (PIT tag)

· Transfer of system maintenance and oversight to PSMFC.


7.0  COST SUMMARY

Cost projections outlined below are based on those provided in PSMFC’s 24 Oct 03 PIT Tag Detection Improvement Recommendations.  Adjustments have been made for materials already on hand.  A detailed breakdown of itemized costs is presented in Section 4.0.

Table 6.  Summary of Cost Projections for Proposed Upgrades to the Pit tag Detection Equipment at Three Mile Falls Dam.

	Item
	Material Cost
	Labor @ $70/hr
	Total

	Molded-In Antenna Design at the Adult Ladder (Option 1 - preferred)1
	$50,750.00
	$36,880.00
	$87,630.00

	Bolt-On Antenna Design at the Adult Ladder (Option 2)1
	$25,550.00
	$12,880.00
	$38,430.00

	Electronics Room Trailer with Fiber Optics/Radio Modem Capabilities
	$13,250.00
	$7,300.00
	$20,550.00

	TOTAL FUNDING REQUESTED:
	Option 1
	$108,180.00

	
	Option 2
	$58, 980.00


1Estimate includes installation of 2 antennas only.  Additional antenna costs = $12,000 and $5,000 for the Molded-In and Bolt-On designs, respectively.
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