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Section 9 of 10. Project description

a. Abstract 
1. Install PIT tag detection capability at counting windows at key dams in the Columbia River Basin.

a. 2002/03 – The Dalles, Ice Harbor, Lower Granite;

b. 2003/04 – John Day, Lower Monumental, Little Goose

c. 2004/05 – Counting window at Bonneville

2. Cost share with Grant Co. PUD for adult PIT detection system installation at Priest Rapids dam and with Yakama Indian Nation and Bureau of Reclamation for installation of adult PIT detection system installation at Chandler dam irrigation diversion near Prosser, WA on the Yakima River.

3. Convert counting window prototype that was installed at McNary Dam, Oregon Shore in 2001/02, to production supportable system.

b. Technical and/or scientific background
PIT tags have been used since 1985 for research and monitoring of anadromous fish resources in the Columbia River Basin (CRB).  In 1987, federal and state biologists began marking production lots of hatchery Chinook and steelhead, augmenting (and ultimately replacing) the established freeze-brand marking program.  In 1988, federal, state, and tribal biologists expanded their research programs to include the PIT tag marking of juvenile wild salmon and steelhead.  
In the Columbia River Basin, juvenile salmonids are injected with PIT tags, released, and then passively interrogated as they pass through bypass/collection fish facilities located at hydroelectric dams on the Snake and Columbia Rivers. The salmon then remain in the ocean for 1-4 years before returning to their original breeding grounds. During their homeward migration they must ascend a number of fish ladders located throughout the Columbia River  Basin.
In 2000, the Basin completed a process to upgrade the region’s PIT tag interrogation system to International Standards Organization’s 11784 and 11785 (ISO FDX-B) specifications. One of the benefits of changing to this technology, was the potential to increase the read range of the tag, and detect fish at fish ladders. This was not possible with the PIT tag systems used prior to 2000.

Most of the dams at the FCRPS projects have fish ladders. The ladders are of a weir and pool design. The weir walls have one or two orifices typically located near the bottom of the weir and close to the ladder walls. In addition, each weir has a complete or partial overflow. In 2001/02, orifice PIT tag detectors were installed at all fish ladders at Bonneville Dam and McNary dam.

In addition, technology has improved sufficiently to install a prototype PIT tag detector at a fish counting window. The counting window prototype system, installed at the Oregon shore fish ladder at McNary Dam, is proving to be successful. The advantage of the counting window system over the under-water orifice system with weir over-fall, is that every fish must pass the counting window in order to transit the ladder.

The fisheries community needs to install additional systems capable of detecting migrating adult salmon to aid in evaluating restoration strategies. That need is reflected in NMFS Biological Opinions that require data generated from the adult interrogation system to support investigations that address: 
1.) Smolt-to-adult return rates (SAR) information (to answer such questions as whether there is any survival differences between transported juveniles and those that migrated in-river).

2.) Conversion rates between dams (to track losses of fish between dams, straying rates and routes

3.) Estimations of travel time between dams.

4.) Fall back rates for different fish ladders.

c. Rationale and significance to Regional Programs
PIT tag technology forms the basis for many studies that are designed to aid recovery of endangered species, and to provide day-to-day operational information for managers of the Columbia River Hydro-Electric Power System.

The implicit assumption that adult PIT tag interrogation systems and data collected by these system is inherent to many of the regional planning documents, such as the NMFS 2000 biological opinion.

The installation of the systems proposed here, fill some of the key gaps described in the “Documentation of a Matrix for Evaluating Gaps in the Action Agencies’ Mainstem and Systemwide Research Monitoring and Evaluation Programs” (Fisher Fisheries Ltd. “Final Document, 2002” for Bonneville Power Administration Division of Environment, Fish and Wildlife”.

d. Relationships to other projects 
Project 200100300 is intended to provide for the installation of adult PIT tag systems in order to provide data to research agencies Basin-wide. The data from these new systems will become a part of the region’s PIT Tag Information System (199008000), and will be available to all.

The PIT Tag Information System project provides all historical information on PIT tagged fish in the Columbia Basin since 1986.

The “New Marking and Monitoring Techniques for Fish” (198331900) is sponsored by NMFS. The NMFS project has been developing technology aimed at providing adult PIT interrogation systems, and successfully instrumented the Washington Shore fish ladder orifices at Bonneville Dam in 2001. NMFS is a partner in the deployment of counting window systems at the facilities being proposed here. Their technical expertise is required to maximize performance opportunities for the new system and to test the systems to determine actual reading efficiencies.

The Fish Passage Center Data System is specifically designed to facilitate and support the daily, weekly, monthly and annual analysis which is the foundation of juvenile and adult fish management decisions made by fisheries agencies and tribes.  FPC utilizes PIT tag information as part of these analyses.

FWP Projects, 199105100 and 198910700 are sponsored by the University of Washington (Monitoring and Evaluation Statistical Support and Statistical Support for Salmonid Survival, respectively). Both of these projects rely upon the “Technical Management Team” data set that is compiled by the PTAGIS system on a daily basis. The PTAGIS data set is the basis for the PIT component of the Columbia River DART web site sponsored by University of Washington.

During this “Rolling Province Review” cycle, the Coded Wire Tag (198201301) project will propose to collect PIT tag data concurrently with the collection of Coded Wire Tag information.

Coordination of the installations proposed here will be done in concert with the various regional planning committees representing National Marine Fisheries Service, Bureau of Reclamation, U. S. Army Corps of Engineers, Bonneville Power Administration and State and Tribal Fish and Wildlife Agencies represented by the Columbia Basin Fish and Wildlife Authority.

e. Project history (for ongoing projects) 

Past spending to date:

	Project Period
	Funding
	Spending / Notes

	2001/02
	$313,430
	$278,146 additional costs remain outstanding.


During FY01, NMFS was the lead agency in monitoring the installation by the COE’s contractor of the RF shields, antenna housings, test tags, conduit, etc into the Washington Shore Ladder at Bonneville Dam.  The installed system performed well during 2001 and so BPA and COE move forward with installation into the remaining ladders at Bonneville Dam and the two ladders at McNary Dam for 2002.  As in FY01, NMFS worked with the COE to develop and review the installation drawings and plans.  As installations change from research-based to production, the tasks performed by NMFS will be taken over by PSMFC. Thus, NMFS’s role during the FY02 installations and future installations will be to serve as technical advisors to both the COE and PSMFC.  

In FY01, NMFS evaluated the installation of the prototype orifice-based interrogation system into the Washington Shore Ladder at Bonneville Dam. This was done by tagging fish from different species and run times to evaluate the reading efficiency of the eight-weir system.  The results from this direct method were compared to the indirect results predicted by the statistical models developed by the University of Washington and PSMFC.  Fish behavior and system performance were also evaluated using data collected on study and non-study fish.

One objective of the NMFS tagging plan for 2001 was to determine if tag-reading efficiencies were different for various run times – focusing on chinook salmon.  For the spring chinook salmon, the orifice-based system detected 97% of the fish while for the fall chinook salmon, the reading efficiency dropped to 90%.  In both cases, the statistical models yielded reading efficiencies of 100% for the entire fish ladder; mainly because the models only use the fish that were read at least once (i.e., they have no way of accounting for fish missed entirely by the system).  It is important to emphasize that the lower reading efficiencies are not because the PIT-tag equipment is missing too many fish (individual orifices have reading efficiencies of 99+%), but because the fish were choosing to use the overflows more than the fisheries biologists expected.  The tagging results also suggested that reading efficiencies were very low for coho salmon (75-80%) and for A-run steelhead (90%), but fewer of these fish were tagged.  These results are snapshots – they may only apply to the Washington Shore Ladder for 2001.  Only time and more tagging will give us the knowledge of which trends observed this year are consistent from year to year.  Therefore, in the tagging efforts planned for FY03-05 at the Washington Shore Ladder, we will tag 100-200 fish for as many species as possible and cover more of the run times.  

f. Proposal objectives, tasks and methods

Key assumptions: 

1. The U.S. Army Corp of Engineers (or other project owners) will provide for the necessary structural, electrical and communications infrastructure required for deployment of these systems.
2. NMFS will provides technical / biological assistance and coordination for the installation project, direct statistical and biological evaluation of the installed systems, and associated administrative assistance.


The technology proposed for these installations will allow for the possibility of detecting all adult fish passing through a ladder and eliminate the need for overflow detection. The cost plan was generated using Microsoft Project using the following assumptions:

1.) 4 antennas will be used per counting window site.

2.) The antennas (with the exception of Bonn.) will be similar to those used and McNary- OR

3.) There would be one spare antenna per counting window site (This may not be necessary if the sites are, or can be made, the same).

4.) 1 spare FS1001A would be needed at each Dam.

5.) All the Dams have 2 counting window sites except Granite, which has one.

6.) The Exciter Cable will be included with the antenna.

7.) Modifications will be made by the ACOE to make each site as optimal as possible for the antenna installation in order to minimize interference and antenna loading.

8.) A composite antenna will meet the requirements of PSMFC and NMFS.

9.) Each antenna will be tested in water and burned in for 1 week.

10.) More than one site can be visited/ tested/ verified per trip (Travel).

11.) PSMFC will manage the actual installation with the ACOE.

12.) The current counting window design is Digital Angel Proprietary.

A Project Gantt Chart was developed by Digital Angel and then the costs and tasks were extracted to derive the following:
	#
	Objective
	Task
	Notes

	
	
	
	

	1
	Upgrade McNary Oregon Shore Counting Window from Prototype to Production
	a. Move transceiver enclosure from the counting window closet.
	One Field Engineer to monitor and review the removal and re-installation of the transceiver enclosure to the catwalk above the counting window.  

	
	
	b. Provide clean power to the transceivers.
	One Field Engineer to monitor and review the installation of an isolated circuit from the Oregon ladder Pittag Room to the counting window transceivers.

	
	
	c. Test and tune.
	Testing and tuning after installation. One Field Engineer for three days..

	 
	 
	 
	 

	
	
	
	

	2
	Develop construction documentation and project plans for Adult Counting Window Installations at The Dalles, Ice Harbor and Lower Granite
	a. Site reconnaissance
	PSMFC will allocate one project manager and one Field Engineer for site reconnaissance, review of site requirements, review of antenna requirements and design reviews. PSMFC will cooperate with the U.S. Army Corps of Engineers in the reconnaissance sites to facilitate planning and coordination of the adult PIT installations.

	
	
	b. Determine overall requirements and test antenna configurations based upon McNary Counting window prototype
	Refine the prototype deployed at McNary in 2002 for deployment at any counting window with minimal modification.

	
	
	c. Create Electrical / Mechanical Antenna Drawings
	Developed by Digital Angel

	
	
	d. Design Production Cable Assembly
	Prototype deployment at the McNary counting window detection system pinpointed areas of improvement that need to be implemented in the area of antenna to cable connections. This task delivers a production cable assembly for use at all PIT tag counting window antennas.

	
	
	e. Design Reviews
	The U.S. Army Corps of Engineers will provide resources for installation of the basic mechanical, electrical and communications infrastructure that will support production operations of adult PIT tag interrogation systems at Corps facilities. The Adult PIT Tag System Installation Team will participate in formal design (60%, 100%) reviews conducted by the Corps and provide written comments for Corps consideration.

	 
	 
	 
	 

	
	
	
	

	3
	Acquire necessary electronic components and install counting window PIT Tag detection systems at Ice Harbor
	a. Site reconnaissance
	PSMFC will allocate one project manager and one Field Engineer for site reconn, review of site requirements, review of antenna requirements and design reviews.

	
	
	b. EMI Testing
	PSMFC allocates one Field Engineer to assist with EMI tests with EMC NW and DA

	
	
	c. Generate Site Specific PIT Tag System Requirements
	Based upon past experience at Bonneville and McNary dams, together with information gathered during site reconnaissance, adapt a standardized installation configuration for installation at Ice Harbor. Appropriate comments will be provided to the Corps.

	
	
	d. Generate Site Specific Antenna Requirements
	Based upon past experience at Bonneville and McNary dams, together with information gathered during site reconnaissance, adapt a standardized antenna and electronics configuration to Ice Harbor. Appropriate requirements will be provided to the Corps.

	
	
	e. Manufacture and deliver antennas
	Antennas designed and manufactured by Digital Angel. Assumes four antennas for each of two ladders with two spare antennas for a total of ten antennas.

	
	
	f. Manufacture and deliver readers
	Readers (FS1001-A) manufactured by Digital Angel. Assume four for each of two ladders with one spare. 9 readers total.

	
	
	g.  Installation Integration and Management
	PSMFC will allocate resource for three Field Engineers, full time, one week prior, during and two weeks subsequent to in-water work period, to integrate system. Assumes three week in-water work period.

	
	
	h. Develop and construct multi-plexing scheme (High Speed Interface or USB alternatives)
	Use existing high speed interface at Lower Granite. Construct new HSIF for Ice Harbor and The Dalles

	
	
	i. Install PIT Tag Data Collection Platforms
	Use existing data collection platform at Lower Granite. Construct new platforms for Ice Harbor and The Dalles

	
	
	j. Configure Systems at Site
	Field Engineer one week per site.

	
	
	k. Configure new systems in PTAGIS
	Field Engineer one week per site.

	
	
	l. Test Systems
	Field Engineer one week per site.

	
	
	m. Final Walkthrough
	Field Engineer one day per site.

	
	
	n. Project Management
	PSMFC will allocate resources for the on-going project management for the installation at three dams, concurrently. 1 person, half time for eight months.

	 
	 
	 
	 

	
	
	
	

	
	
	
	

	
	
	
	

	4
	Acquire necessary electronic components and install counting window PIT Tag detection systems at Lower Granite
	a. Site reconnaissance
	PSMFC will allocate one project manager and one Field Engineer for site reconn, review of site requirements, review of antenna requirements and design reviews.

	
	
	b. EMI Testing
	PSMFC allocates one Field Engineer to assist with EMI tests with EMC NW and DA

	
	
	c. Generate Site Specific PIT Tag System Requirements
	Based upon past experience at Bonneville and McNary dams, together with information gathered during site reconnaissance, adapt a standardized installation configuration for installation at Ice Harbor. Appropriate comments will be provided to the Corps.

	
	
	d. Generate Site Specific Antenna Requirements
	Based upon past experience at Bonneville and McNary dams, together with information gathered during site reconnaissance, adapt a standardized antenna and electronics configuration to Ice Harbor. Appropriate requirements will be provided to the Corps.

	
	
	e. Manufacture and deliver antennas
	Antennas designed and manufactured by Digital Angel. Assumes four antennas for one ladder with one spare antenna for a total of five antennas.

	
	
	f. Manufacture and deliver readers
	Readers (FS1001-A) manufactured by Digital Angel. Assume four for one ladder with one spare. 5 readers total.

	
	
	g. Installation Integration and Management
	PSMFC will allocate resource for three Field Engineers, full time, one week prior, during and two weeks subsequent to in-water work period, to integrate system. Assumes three week in-water work period.

	
	
	h. Develop and construct multi-plexing scheme (High Speed Interface or USB alternatives)
	Use existing high speed interface at Lower Granite.  Use existing interrogation platform.

	
	
	i. Install PIT Tag Data Collection Platforms
	Use existing data collection platform at Lower Granite. Construct new platforms for Ice Harbor and The Dalles

	
	
	j. Configure Systems at Site
	Field Engineer one week per site.

	
	
	k. Configure new systems in PTAGIS
	Field Engineer one week per site.

	
	
	l. Test Systems
	Field Engineer one week per site.

	
	
	m. Final Walkthrough
	Field Engineer one day per site.

	
	
	n. Project Management
	PSMFC will allocate resources for the on-going project management for the installation at three dams, concurrently. 1 person, half time for eight months.

	 
	 
	 
	 

	
	
	
	

	5
	Acquire necessary electronic components and install counting window PIT Tag detection systems at The Dalles
	a. Site reconnaissance
	PSMFC will allocate one project manager and one Field Engineer for site reconn, review of site requirements, review of antenna requirements and design reviews.

	
	
	b. EMI Testing
	PSMFC allocates one Field Engineer to assist with EMI tests with EMC NW and DA

	
	
	c Generate Site Specific PIT Tag System Requirements
	Based upon past experience at Bonneville and McNary dams, together with information gathered during site reconnaissance, adapt a standardized installation configuration for installation at Ice Harbor. Appropriate comments will be provided to the Corps.

	
	
	d. Generate Site Specific Antenna Requirements
	Based upon past experience at Bonneville and McNary dams, together with information gathered during site reconnaissance, adapt a standardized antenna and electronics configuration to Ice Harbor. Appropriate requirements will be provided to the Corps.

	
	
	e. Manufacture and deliver antennas
	Antennas designed and manufactured by Digital Angel. Assumes four antennas for each of two ladders with two spare antennas for a total of ten antennas.

	
	
	f. Manufacture and deliver readers
	Readers (FS1001-A) manufactured by Digital Angel. Assume four for each of two ladders with one spare. 9 readers total.

	
	
	g. Installation Integeration and Management
	PSMFC will allocate resource for three Field Engineers, full time, one week prior, during and two weeks subsequent to in-water work period, to integrate system. Assumes three week in-water work period.

	
	
	h. Develop and construct multi-plexing scheme (High Speed Interface or USB alternatives)
	Use existing high speed interface at Lower Granite. Construct new HSIF for The Dalles

	
	
	i. Install PIT Tag Data Collection Platforms
	Use existing data collection platform at Lower Granite. Construct new platforms for Ice Harbor and The Dalles

	
	
	j. Configure Systems at Site
	Field Engineer one week per site.

	
	
	k. Configure new systems in PTAGIS
	Field Engineer one week per site.

	
	
	l. Test Systems
	Field Engineer one week per site.

	
	
	m. Final Walkthrough
	Field Engineer one day per site.

	
	
	n. Project Management
	PSMFC will allocate resources for the on-going project management for the installation at three dams, concurrently. 1 person, half time for eight months.

	
	
	
	

	6
	Preliminary planning for Installation of Counting Window PIT Tag detectors in fish ladders at John Day, Little Goose and Lower Monumental
	a. Site reconnaissance 3 sites
	PSMFC will allocate one project manager and one Field Engineer for site reconn, review of site requirements, review of antenna requirements and design reviews. PSMFC will cooperate with the U.S. Army Corps of Enginners in the reconnaissance sites to facilitate planning and coordination of the adult PIT installations.

	
	
	b Generate Site Specific PIT Tag System Requirements 3 sites
	Based upon past experience at Bonneville and McNary dams, together with information gathered during site reconnaissance, adapt a standardized installation configuration for installation at Ice Harbor. Appropriate comments will be provided to the Corps.

	
	
	c. Generate Site Specific Antenna Requirements 3 sites
	Based upon past experience at Bonneville and McNary dams, together with information gathered during site reconnaissance, adapt a standardized antenna and electronics configuration to Ice Harbor. Appropriate requirements will be provided to the Corps.

	7
	Cost Sharing and Project Collaboration
	a) Work with Grant County PUD to arrange for deployment of Adult PIT tag systems at Priest Rapids Dam.
	Provide project planning, technical information and funds for implementation.

	
	
	a) Work with Bureau of Reclamation and Yakama Indian Nation to arrange for deployment of Adult PIT tag systems at Chandler Dam irrigation diversion near Prosser, WA on the Yakima River.
	Provide project planning, technical information and funds for implementation.


The following schematic illustrates the relationship between the installation activities described in this proposal and the other activities required by others. Cooperation and coordination between PSMFC is essential for the successful deployment of these systems.
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The following picture illustrates the installation of a prototype counting window PIT tag detector at McNary Dam by Digital Angel and Corps contractors February, 2002. This is the basis for the installation described in this proposal.

[image: image2.jpg]



1. NMFS assistance for the installations of PIT-tag interrogation systems for adult salmonids
An evaluation by NMFS of the prototype interrogation system installed into the counting-station facility of the Oregon Ladder at McNary Dam has shown the system to be effective, although it would be improved if more coils could be added.  It would not have been technically feasible 1.5 years ago to have installed an interrogation system into the counting-station facilities because of the large antennas required.  The counting-station facilities are excellent locations for detection because unlike with the orifice-based system where the fish can use the weir overflows, the fish have to go through these antennas.  Therefore, APTOC has recommended that future installations first consider installing counting-station interrogation systems.  After discussions within different committees (APTOC, SCT, and FPAC), the current installation schedule developed calls for installation into the ladders at Ice Harbor Dam, The Dalles Dam, and possibly Lower Granite Dam for 2003.  Then the schedule has John Day and Priest Rapids Dams for 2004, and possibly Lower Monumental and Little Goose Dams; however, community still needs to finalize whether installations are necessary at these last two dams.  The remaining counting station facilities at Bonneville and McNary Dams would be outfitted for 2005. 

To meet the above installation schedule, the U.S. Army Corps of Engineers (COE) needs to complete their design work during the previous year (e.g., the design work for Ice Harbor Dam needs to be completed by September 2002).  NMFS personnel will work with the COE in developing and reviewing its 60% and 100% design plans.  This will be critical, as the COE may need to redesign the counting-station facilities to permit more coils to be installed; thus, besides addressing electronic concerns, fish passage concerns will need to be addressed.  Since the counting-station facilities were added after the fish ladders were completed, each site has unique design features that will make it difficult to standardize the installations.  Therefore, each site will need to be visited and site specific requirements for the antenna design and overall interrogation system will need to be developed.  In addition, each site will need to be monitored to determine if there are any EMI sources.  Then during the installations, NMFS personnel will periodically visit each site.  Otherwise, NMFS personnel will be available to assist PSMFC and the COE if problems arise during the EMI testing or during the actual installation process.

b. NMFS direct evaluation of installed PIT-tag interrogation systems for adult salmonids 

Biologists and fisheries managers need to know the probability of detecting a PIT-tagged fish in a particular FCRPS fish ladder in order to plan and evaluate study plans and make management decisions.  As part of the FY01 evaluation of the orifice-based interrogation system installed into the Washington Shore Ladder at Bonneville Dam, NMFS and BPA used both direct and indirect methods for deriving estimates of tag-reading efficiencies for that ladder.  The direct method compares the number of tagged fish detected to that of the known number of tagged fish released in a position that they have to pass the PIT-tag interrogation system.  The indirect method of determining tag-reading efficiency is a statistical method based on the number of tagged fish detected while not knowing the actual number of fish passing through the system.  BPA funded the University of Washington to develop an indirect statistical model based on the number of fish read at a particular weir and subsequent weirs to derive an estimate of the big P (probability) for an entire fish ladder.  

One objective of the NMFS tagging plan for 2001 was to determine if tag-reading efficiencies were different for various run times – focusing on chinook salmon.  For the spring chinook salmon, the orifice-based system detected 97% of the fish while for the fall chinook salmon, the reading efficiency dropped to 90%.  In both cases, the statistical models yielded reading efficiencies of 100% for the entire fish ladder; mainly because the models only use the fish that were read at least once (i.e., they have no way of accounting for fish missed entirely by the system).  It is important to emphasize that the lower reading efficiencies are not because the PIT-tag equipment is missing too many fish (individual orifices have reading efficiencies of 99+%), but because the fish were choosing to use the overflows more than the fisheries biologists expected.  The tagging results also suggested that reading efficiencies were very low for coho salmon (75-80%) and for A-run steelhead (90%), but fewer of these fish were tagged.  These results are snapshots – they may only apply to the Washington Shore Ladder for 2001.  Only time and more tagging will give us the knowledge of which trends observed this year are consistent from year to year.  Therefore, in the tagging efforts planned for FY03-05 at the Washington Shore Ladder, we will tag 100-200 fish for as many species as possible and cover more of the run times.  This multiple year tagging program will also give the fisheries community a better estimate of how much the statistical models are overestimating the probability of detecting a tagged fish in a ladder.

To use the direct method in the fish ladders that will be outfitted for 2003-2005, fish would need to be captured, anesthetized, tagged, held until recovery, transported and then released at some point in the ladder that would guarantee they went through the PIT-tag antennas.  In 2001, we evaluated releasing eight fish between weirs having PIT-tag interrogation antennas in the Washington Shore Ladder.  Results suggested that the behavior of these fish might not be representative of river run fish volitionally ascending a fish ladder and thus information produced using this method could be suspect.  For this reason, we are apprehensive about using this approach unless results from the indirect approach fail to provide needed information.  Therefore during FY03-05, we will focus our tagging fish efforts on the Washington Shore Ladder at Bonneville Dam.

c. NMFS evaluation of installed PIT-tag interrogation systems for adult salmonids 

Since almost all of the migrating species experienced historically large returns in 2001, the shear numbers of fish in the ladder may have impacted fish behavior.  Thus, the increase use of overflows may be unique to 2001 and therefore one objective of this evaluation is to determine whether the 8-weir interrogation systems installed at Bonneville and McNary Dams may be sufficient during future years without having to add antennas into the counting stations.  The 8-weir interrogation systems may well be satisfactory for the Washington Ladder at McNary Dam because Bonneville Dam has twice as many fish at twice the density as McNary Dam.  We will use fish that are both PIT and radio tagged to help with this analysis.

Otherwise, NMFS personnel will periodically evaluate how well the interrogation systems in the different ladders are performing (both orifice-based and counting-station systems) and fish behavior in the ladders by using the data available (data collected on PIT-tagged fish and fish tagged with both radio and PIT tags).  For example, we will examine number-of-reads per fish over time, compare the data collected on fish tagged with both radio and PIT tags, examine fall back and other fish behavior issues. 

c.  NMFS Project administration

Project administration is necessary to ensure that this project stays on track with its work schedules.  Project administration involves planning and then monitoring the work and budget to make certain that the milestones are reached and the project stays within budget.  It involves writing project plans, summary reports, and annual reports.

g. Facilities and equipment
g. Facilities and equipment
1.) The U.S. Army Corp of Engineers will provide for the necessary structural, electrical and communications infrastructure required for deployment of these systems.

2.) PIT Tag Readers (FS1001-A). Manufactured by Digital Angel Corp.

3.) PIT Tag Antennas. Custom manufactured by Digital Angel Corp.

4.) High Speed Interface and PIT Tag Interrogation data collection Platform. According to PTAGIS specifications. Compatible with PTAGIS data collection.
5.) Digital Angel research, development and manufacturing facilities in St. Paul, MN.
h. References

	Reference (include web address if available online)
	Submitted w/form (y/n)

	www.pittag.org/web/Adult
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1. Earl Prentice


National Marine Fisheries Service


See resume in project proposal 198331900, New Marking Techniques for Fish.

2. Dr. Sandy Downing


National Marine Fisheries Service

    
See resume in project proposal 193331900, New Marking Techniques for Fish

3. Carter Stein


Program Manager, Pacific States Marine Fisheries Commission

PIT Tag Information Systems


2080 Hrs per Year


Duties: Develop PTAGIS annual work plan and budgets;



Manage system development life cycle for PTAGIS software;



Investigate new technical capabilities related to software engineering

techniques, new hardware and software and applicability to PTAGIS;

Work with PTSC, APTOC and others to develop and update Basin wide standards for PIT tag information processing.

Supervise PTAGIS staff.

Degrees Earned:


Master of Business Administration, University of Portland, 1992


Bachelor of Science, Computer Science, Portland State University, 1985

Current Employer:


Pacific States Marine Fisheries Commission since September, 1992

Accomplishments:


Converted PTAGIS prototype database into stable production environment.


Established the PTAGIS Field Office in Kennewick, WA.

Managed installation of juvenile PIT interrogation systems at Lower Monumental, McNary, John Day and Bonneville Dams.

Lead development of technical specifications for ISO based stationary transceiver system for deployment in Columbia River Basin.

Lead development of technical specification for ISO based portable transceiver system for deployment in Columbia River Basin.

Managed installation of Adult PIT tag systems at Bonneville and McNary dams. 

Recent Employer


Tektronix, Inc. 1978-1992

Senior Software Engineer;

Manufacturing and Component Engineering Data Management

Systems Development Project Leader

Publications:

Monitoring Endangered Salmon in the Columbia River Basin, Stein, Clough, Apr. 1995, Presented to Computer Associates / Ingres World Conference, July 1995.

4.  Sean Casey


Principle Electronics Engineer and Project Manager

Digital Angel / Destron Fearing


(Company History extracted from http://www.destronfearing.com):
Destron Fearing Corporation has been in the animal identification business since 1945. For over 50 years, Destron Fearing has developed, manufactured and marketed a broad range of individual animal identification products. Since its inception, the Company and its product lines have evolved as the market has changed. As the animal identification industry expanded, the Company realized tremendous growth, and with the merger of Fearing Manufacturing and Destron/IDI in November 1993, Destron Fearing emerged as the innovative world leader in visible and electronic animal identification.
Our products range from visual ear tags attached to livestock, to electronic microchips implanted under the skin of pets, fish, laboratory animals and livestock. Ear tags provide visual identification for herd animals and microchips provide unalterable, permanent, radio frequency identification (RFID) for many species.

As a pioneer of electronic animal identification, Destron Fearing Corporation, with its multinational marketing partners Schering-Plough Animal Health; Merial; Dainippon Pharmaceutical Co., Inc.; Animal Electronic I.D.Systems Pty Ltd.; Anitech Enterprises, Inc.; VDC, plc/Animal Care; BioMedic Data Systems, Inc.; Biomark, Inc.; Electronic ID, Inc.; Identipet and manufacturing partner Raytheon Microelectronics España, S.A. , provides the necessary products, technology, patents and worldwide presence to address the electronic animal identification needs of the ever-changing world.

Destron Fearing Corporation owns patents worldwide in microchip technology and is a leader in the world evolution of radio frequency animal identification. The products of the future are here for the world today, and Destron Fearing Corporation is ready to move into the 21st century as the world leader in animal identification.

Destron Fearing Corporation's products are available through distributors world wide.
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