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Section 9 of 10. Project description

a. Abstract 
Provide the necessary, basic infrastructure required by the Northwest Power Planning Council’s (NWPPC) Fish and Wildlife Program’s (FWP) PIT tagging projects. The data collected by this system is accessible to all entities (http://www.pittag.org).

1. Operate and maintain the centralized Columbia River Basin-wide database for PIT Tagged fish.

2. Install, operate and maintain permanent interrogation systems and provide the interrogation data to the PTAGIS database in near-real time.

a. Juvenile System

b. Adult Systems (new in 2002)

c. In-Stream Systems (new in 2002)

3. Provide coordination and support for research projects that depend upon selective segregation of fish by code (SxC) at Columbia Basin fish collection facilities.

4. Provide training, system information, coordination, consultation and support for all Columbia Basin PIT tag research projects through the development of user manuals, newsletters, workshops, videos, etc.

5. Purchase and distribute PIT tags to all NWPPC FWP Projects.

6. Other PIT tag data recovery actions, including incidental tag recoveries from sport and commercial harvest, pikeminnow recoveries, avian predation recoveries, etc.

7. Systems management and administration.

The measurable goal for the system is to collect 100% valid data and provide that data in “near-real” time with downtime of any system component of not more than one percent as measured during the period of peak out-migration.

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.  These resource management entities soon realized the need to be able to access and share, in near-real time, the various PIT tag mark and recapture data that were collected throughout the CRB.  In 1989 the Pacific States Marine Fisheries Commission (PSMFC) was contracted to develop a regional database to house these various data, and to  standardize the methods and procedures to collect, record, transfer, validate, and query these data.  The development of this prototype database took place at PSMFC's Seattle office.

The PIT Tag Information System (PTAGIS) was established in 1991 at PSMFC's Portland (later Gladstone) headquarters.  At that time, PTAGIS was chartered to create and maintain a production database of PIT tag data, incorporating new tagging and interrogation data daily, and making those data available, via computer telecommunications, to researchers and managers throughout the CRB.  PSMFC was chosen to create and maintain the PTAGIS database because of its prior experience with regional databases of similar scope and magnitude, and because of PSMFC's neutrality with regards to the use of the information in the database.  PTAGIS also assumed responsibility, from the National Marine Fisheries Service (NMFS), for the collection and direct acquisition of the PIT tag interrogation data from the facilities at Lower Granite, Little Goose, and McNary Dams.  In 1993, NMFS began transferring their responsibility to PTAGIS for all the electronic components of the interrogation systems at these dams.

Since 1993, the juvenile salmonid PIT tag interrogation systems have been substantially reconfigured and expanded at Lower Granite and Little Goose dams, and totally replaced at McNary Dam.  Since 1993, PTAGIS has assumed responsibility for data collection and equipment O&M at new juvenile interrogation systems installed at Lower Monumental, Prosser, and John Day dams, and at both powerhouses at Bonneville Dam, as well as the adult PIT tag detection equipment at Lower Granite Dam and in the Bonneville Dam (Washington Shore) Adult Lab.

Since 1995, the PIT tag detection equipment at all Mainstem hydroelectric projects has included logical and mechanical components that allow the segregation of individual PIT-tagged fish.  This process is known as Separation-by-Code (SxC), and allows the selective diversion of tagged fish out of the default collection route at these sites.  Typical SxC research activities include: a) diversion of tagged fish back to the river at multiple detection sites, in order to obtain robust and precise reach survival estimates; b) proportional diversion of tagged fish to transportation vessels, to obtain robust and precise Transport Benefit Ratios; and c) diversion and capture of specific tagged individuals, in order to obtain time-series measurements of physiological development.  PTAGIS has operated and maintained the logical and mechanical components of these Separation-by-Code systems since 2000.
Because of the recognized PTAGIS successes in maintaining and operating both the CRB's PIT tag database and the automated interrogation equipment at all of the CRB's primary PIT tag detection sites, the scope of the PTAGIS project has expanded steadily during the last 10 years.  
In 2000, the PTAGIS project, in cooperation with BPA and the U.S. Army Corps of Engineers, completed a process to upgrade the region’s PIT tag interrogation system to International Standards Organization’s 11784 and 11785 (ISO FDX-B) specifications.

During the spring and summer of 2001, the PTAGIS project worked in cooperation with NWPPC staff, BPA staff, USFWS staff and contractor (Digital Angel) in order to facilitate the development of a small stream PIT interrogation system utilizing the ISO FDX-B PIT tag technology. The systems (known as AB1 and AB2 for the Abernathy Creek sites) came on-line in late summer 2001, and are the first deployments of their kind. We expect rapid, accelerating growth of this type of PIT interrogation system across the CRB.

In late fall 2001, Bonneville Power Administration and the U.S. Army Corps of Engineers contracted with PSMFC and others, to install adult PIT tag interrogation systems at Bonneville and McNary dams in time for the Spring 2002 fish migration. These systems have been operational since the spring of 2002 and data are available at www.pittag.org/web/Adult.

c. Rationale and significance to Regional Programs
PTAGIS is an operations and maintenance action. As seen in Section 3 of this form, many PIT tagging projects continue to rely on the successful operation of interrogation systems located at juvenile and adult bypass systems in the Columbia River Basin and on the successful operation of the PTAGIS database system for the distribution of PTAGIS data. The success of these projects depends, to a great extent, upon the success of the PTAGIS O&M project and the PIT Tag Operations Center (PTOC). 

d. Relationships to other projects 
PTAGIS maintains a continuous and cooperative relationship with the Columbia River Basin PIT Tag Steering Committee, the US Army Corps of Engineers (Portland and Walla Walla Districts), Bureau of Reclamation, US Fish and Wildlife Service, National Marine Fisheries Service, the States of Idaho, Oregon and Washington, Portland General Electric, Chelan PUD, Grant Co. PUD, the Direct Service Industries, University of Idaho, University of Washington, Oregon State University, other academic institutions, and other agencies.

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

PTAGIS collects and distributes ‘raw’ PIT tag information.  PTAGIS does not perform analysis of PIT tag information except to determine coil and monitor efficiencies for PIT tag systems operation.  Analysis of PIT tag information is left to research agencies and others.  The responsibility of PTAGIS is to provide the best, most objective PIT tag information to all users.

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.

StreamNet provides data for Fish and Wildlife Program Monitoring and Planning.  StreamNet may provide links to PIT tag data, but the StreamNet dataset does not include any PIT tag information.

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. Additional infrastructure is required for both the PTAGIS project and the CWT project in order to provide cross-linkage between the two data sets.

The PTAGIS project has always maintained a symbiotic relationship with NMFS as sponsors of the FWP, New Marking and Monitoring Techniques for Fish (198331900). This relationship will continue as the NMFS project focuses on the development of a new generation of PIT tag reader technology that will provide even greater read range, and the construction of arrays of PIT tag antennas in close proximity. This new technology will have applications that have not yet been considered. The PTAGIS system needs to be poised to take the product of the NMFS research and development efforts to the FWP research community and support it with production systems, processes and software.

e. Project history (for ongoing projects) 

Past spending to date:

	Project Period
	Funding
	Spending / Notes

	1990 – 1997
	Prior to 1998, PTAGIS included not only management of the centralized data repository and field systems operations and maintenance, but also included the cost of PIT Tags for all NWPPC FWP Projects. In 1998, PIT Tag purchases were identified on an FWP project by project basis. For details, see BPA budget information.

	New Contract Begins (0001951)

	Mar 98-Feb 99
	$1,136,710
	Spent: $1,048,370  Carryover identified: $80,000

Un-obligated balance: $7,995

	Mar 99-Feb 00
	$1,296,823 (includes $80K carryover) 
	Spent: $1,281,660

Carryover identified: $0  Un-obligated balance: $15,163

	Mar 00-Feb 01
	$1,479,242
	Spent: $1,481,745  Deficit Balance: $2,503

	Mar 01-Feb 02
	$1,505,753 (includes an advance on FY02 funding of $60,867) 
	$1,505,753

	Mar 02 – Feb 03
	$1,438,298
	Fiscal year started 3/1/02


The following charts illustrate the growth of the PTAGIS system with no additional operations and maintenance funding:
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PTAGIS Interrogation sites and NWPPC FWP PIT Tagging projects are located throughout the Columbia River Basin. The PIT Tag Specifications Document contains the list of codes as specified by State, Federal and Tribal agencies.
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Interrogation Data Graph

The following is a list of active Interrogation Sites, Interrogation Monitors and Coils 

As of May, 2002, the PTAGIS project supports 384 PIT tag interrogation coils across 39 interrogation sites in the basin.

The following table summarizes the interrogation sites and the number of interrogation coils at each site:

	Interrogation Site

(code + description)
	Number

Of Coils

	AB1 Abernathy Creek FWS Tech Cntr.
	3

	AB2 Abernathy Creek Farmers Bridge
	2

	B2A BONNEVILLE ADULT WA SHORE
	10

	B2J BONNEVILLE 2ND POWERHOUSE
	15

	BO1 Bonneville Bradford Is. Ladder
	32

	BO2 Bonneville Cascade Is. Ladder
	16

	BVX BONNEVILLE FLAT PLATE EXP
	4

	BWL Bonneville WA Shore Ladder
	28

	CAP Carlton Pond
	1

	CCP Cathrine Creek Acc. Pond
	8

	CFJ CLARK FLAT ACCLIMATION
	4

	CHP Chiwawa Pond
	1

	CLJ CLEARWATER RIVER TRAP JUVENILE
	2

	DRP Dryden Pond
	1

	ESJ EASTON ACCLIMATION SITE
	4

	GOJ LITTLE GOOSE DAM JUVENILE
	29

	GRA LOWER GRANITE DAM ADULT
	10

	GRJ LOWER GRANITE DAM JUVENILE
	23

	IMJ IMNAHA RIVER TRAP JUVENILE
	1

	JCJ Jack Creek
	4

	JDJ JOHN DAY DAM JUVENILE
	24

	LMJ LOWER MONUMENTAL DAM JUVENILE
	29

	MC1 McNary Oregon Shore Ladder
	18

	MC2 McNary Washington Shore Ladder
	16

	MCJ MCNARY DAM JUVENILE
	38

	MCX MCNARY JUVENILE EXPERIMENTAL
	4

	PRJ PROSSER JUVENILE (CHAND DIV)
	5

	RCX Rattlesnake Creek Flat Plates
	2

	RPJ RAPID RIVER VOLITIONAL RELEASE
	8

	RRJ ROCKY REACH DAM JUVENILE
	9

	SAJ SALMON RIVER TRAP JUVENILE
	1

	SIP Similkameen Pond
	1

	SNJ SNAKE RIVER TRAP JUVENILE
	2

	SUJ SULLIVAN DAM JUVENILE
	1

	TMA THREE MILE ADULT
	1

	TMJ THREE MILE FALLS DAM
	2

	TST Test Site
	12

	TWX ESTUARY TOWED ARRAY EXPERIMENT
	5

	WEA Wells Dam, DCPUD Adult Ladders
	8


f. Proposal objectives, tasks and methods
	
	Objective
	Task
	Methods

	1
	Operate and maintain the centralized Columbia River Basin-wide database for PIT-tagged Fish (at Gladstone, OR)
	DBMS Administration and Maintenance
	Perform usual DBA activities such as creating tables, permissions, roles, groups, performance tuning, database consistency checkpoints, data integrity audits, management of database procedures, rules and triggers, DBMS software upgrades, configuration of production scale development environment, etc.

	
	
	DBMS Server Software Process Support and Maintenance
	Provide support and maintenance for server side data processes: FDVL, IDL, CEA, DEA, TASS, DGE, PTTP, DGE, SBCA, etc). 1) Re-architect PTTP / IDL interface to convert from batch to continuous (parallel) process. 2) Incorporate server-side process outputs to conform to Web based content standards (font, color, look, feel, user-interface)

	
	
	DBMS Server New Software Process Development
	Provide consultation services to implement processes required to incorporate new data types into the PTAGIS system. Requirements include temperature information, GPS data, 'roving' interrogation data collection sites, etc.

	
	
	Web Application Software Development and Maintenance
	Provide consultation services to implement web interfaces to new data types required by PTAGIS users.

	
	
	Client Tools Software Support and Maintenance
	Provide software maintenance, enhancements and bug fixes and technical support to PTAGIS client-side software tools (P3, MiniMon, PTTP, TDI, PAB). Establish systems architecture to support regression testing of modifications, bug fixes and enhancements to production software.

	
	
	Data Center Operations and Systems Management
	Provide system software maintenance, support and upgrades

	
	
	
	

	2
	Install, operate and maintain permanent interrogation systems and provide the interrogation data to PTAGIS in near-real time (at Kennewick, WA)
	Provide pre-season equipment installation, tuning and startup for PTAGIS supported interrogation systems.
	Includes season startup activities at all PTAGIS interrogation sites. Install transceiver firmware upgrades and interrogation systems software and hardware upgrades. Site reconfigurations as required by system users.

	
	
	Provide in-season operations and maintenance for PTAGIS supported interrogation systems
	Includes daily load monitoring, daily electronic equipment monitoring, weekly site visits, documenting events in PTAGIS Event Logs.

	
	
	Provide post-season equipment shut-down of PTAGIS supported interrogation systems.
	Includes post-season purge activities.

	
	
	Update "PTAGIS Field Operations Standard Operating Procedures" Documentation
	Document Season Startup, In Season Monitoring and Post Season Shutdown procedures. Document Separation Gate Maintenance Schedule and Activities. Document Juvenile Interrogation System Setup Requirements. Document client software configurations for various ‘classes’ of interrogation sites.  Document Adult Interrogation System Setup Requirements. Document In-Stream Interrogation Setup Requirements.

	
	
	Develop standard, in-stream, interrogation platform.
	Construct a ‘kit’ that can be deployed readily at remote, in-stream interrogation sites. Provide options for power, communications, and system setup. Aim for standardized set-up configuration.

	
	
	Replace Adult PIT tag underwater orifice antennas, as required.
	APTOC will decide which antennas need to be replaced. Initially assume 1 per ladder, for the first year.  In-water work will be coordinated with Corps. Antenna will be fabricated or procured. Contractors will be mobilized for lifting, hauling. Old antenna removed for post-mortem analysis. New antenna installed, tested.

	
	
	Integrate “Full Flow Bypass” PIT tag electronics into PTAGIS standard data collection platforms at Ice Harbor and John Day.
	Includes

a) Site reconnaissance

b) Procure electronic hardware

c) Assemble High Speed Interface

d) Configure Data Collection Platforms

e) Contract conduit runs to Pittag room.

f) Install HSIF and DCP in PIT Tag Electronics Room

g) Configure Systems at Site

h) Configure new systems in PTAGIS

i) Test Systems

j) Final Walkthrough



	3
	Provide coordination and support for research projects that depend upon selective segregation of fish by code (SxC) at Columbia Basin fish collection facilities.
	Update "Separation By Code" Project Operation and Coordination Documentation.
	Seasonally update procedures based upon requirements of NWPPC FWP PIT Tagging Projects. Communicate these requirements via PTAGIS internet link.

	
	
	Build Web based Separation by Code Project Request, Coordination and Reporting application
	Develop written software specification based upon users requirements. Design, code, test and implement system based upon user requirements.

	
	
	Integrate new DBMS Server Software Process Automation into PTAGIS Production System.
	Separation by code processes are dependent upon interrogation activities at multiple interrogation sites. Updates to PTAGIS from interrogation sites up-stream affect Separation by Code system operations down-stream. This task provides for integration of IDL and SxC processes on the PTAGIS database server platform.

	
	
	Provide day to day management, coordination and operations of SxC projects for all PTAGIS supported SxC sites.
	SxC activities need to be monitored every day. SxC tag code / action code lists are dynamic and sometimes need to be revised daily based upon system-wide operational information. Separation gate mechanisms need to be monitored and repaired in the event of in-season malfunctions. Communicate system operational issues with SxC researchers. Coordinate SxC requirements between different research organizations.

	
	
	Design, build and test second generation SxC software based upon requirements defined by Multimon software (developed by NMFS under FWP 198331900) for beta-deployment in 2003 and production deployment in 2004.
	The existing computer program that implements SxC requirements is called Multimon.exe. One instance of the program runs at detection sites with SxC capabilities. It receives PIT tag codes from detectors, looks up the code and an associated ‘action’ in a local data set, and sends a signal to a Programmable Logic Controller (PLC) which then activates separation gates to control movement of SxC targeted fish. This prototype program needs to be upgraded to run in a Windows based environment, and to work with modern interrogation equipment, as part of a production supported system.


	
	
	
	

	4
	Provide training, system information, coordination, consultation and support for all Columbia Basin PIT tag research projects through the development of user manuals, newsletters, workshops, videos, etc.
	Update "Columbia Basin PIT Tag Information System Source Data Input Specifications" (PIT Tag Spec Doc).
	The “PIT Tag Spec Doc” requires annual updating based upon requirements specified by the Columbia Basin PIT Tag Steering Committee and other NWPPC FWP researchers.

	
	
	Produce monthly "PTAGIS Newsletter"
	Provide technical, system and operational information to researchers.

	
	
	Develop Technical Application Notes for Web publication
	Write technical application notes related to mark and recovery procedures, interrogation site setup procedures, SxC procedures, data submission and error correction procedures, data query and retrieval procedures.  Compile and index the notes, distribute to system users and make available at http://www.pittag.org 

	
	
	Produce bi-annual PIT Tag Workshop to provide continuity to PTAGIS system users.
	Work with PTSC and other system users to develop agenda and plan for PIT Tag Technical Workshop to aid in information sharing between NWPPC FWP PIT tag projects and other PIT Tag research projects.

	
	
	
	

	5
	Manage the purchase and distribution of PIT tags and PIT tag detection equipment for all NWPPC FWP projects.
	Develop Tag Forecasts for NWPPC FWP Projects.
	Request PIT tag usage requirements and quarterly delivery schedule for all NWPPC FWP Projects. Summarize in report form and communicate requirements to BPA. Currently a manual process. Send Forecast Request letters by August 15. One reminder to delinquent requests by September 15. Forecasts due to PTAGIS by October 1.

	
	
	Purchase PIT Tags based upon Forecast and receive into inventory upon delivery.
	Write Purchase Orders for tags. Document receipt of tags and store in "First-In, First-out" (FIFO) inventory system managed by TDI system.

	
	
	Coordinate PIT Tag Distribution Requests with NWPPC FWP Projects and BPA.
	Assure that NWPPC FWP PIT Tagging projects are funded for Tags requested. Assure that NWPPC FWP Project's BPA COTR has coordinated transfer of PIT Tag Funds to PIT Tag Placeholder Project (199008001).

	
	
	Distribute PIT Tags to NWPPC FWP Projects
	Remove tags from FIFO inventory, package for shipment, update TDI system and verify using standard inventory report.

	
	
	Audit Inventory to assure TDI System information is consistent with physical inventory.
	Perform Audit process between September 15 and September 30. Communicate inventory status to BPA prior to first PIT tag procurement of Federal Gov't. fiscal year.

	
	
	Produce Real-Time Forecast and Distribution Reports.
	Utilize TDI system to report total tag purchases by purchase order number associated with BPA budget modification. Report total tag distributions by NWPPC FWP PIT Tagging Project for the PIT Tagging Project's budget year.

	
	
	Develop Web Base PIT Tag Forecast Process.
	Design and implement a web-based, automated process to produce annual tag forecast.

	
	
	Develop Web Based PIT Tag Distribution Request process.
	Design and implement a web-based, automated process to produce annual tag forecast.

	
	
	Manage centralized procurement, distribution, returns of PIT tag interrogation equipment for NWPPC FWP projects funded by BPA
	Provide technical focal point for NWPPC FWP Projects for repair, upgrade, procurement and distribution of PIT tag readers. NWPPC FWP Projects will provide funds for procurement. In addition to providing a FWP focal point for PIT tag reader equipment, this task provides PTAGIS visibility of reader hardware and firmware being used in the Basin. The visibility allows PTAGIS to assure that the client software we support, will work with the readers that are used by FWP projects.

	
	
	
	

	6
	Additional support actions related to PIT tag data recovery, System-wide Planning and Coordination and Public Outreach
	Provide liaison with general public.
	Provide rewards for PIT tag recoveries (physical return of individual tags) by general public, sport or commercial fishermen, etc. Advertise desire to collect PIT tags from commercial and sport fisheries. Provide contributors with standardized Certificate providing historical data related to the recovered tag, and souvenir cap, or t-shirt.

	
	
	Provide liaison with Columbia Basin Fish and Wildlife Authorities, Fish Passage Advisory Committee's, PIT Tag Steering Committee (PTSC).
	Attend meetings, conference calls with PTSC.

	
	
	Provide liaison with NWPPC FWP PIT Tagging projects that fall outside the scope of the PTSC.
	Attend meetings, conference calls, individual telephone calls with inter-agency committees to track on-going or future PTAGIS data collection and distribution requirements.

	
	
	Provide liaison with other federal agencies PIT Tagging project that utilize the NWPPC's FWP PIT Tag Information System infrastructure.
	Work with NWPPC staff, U.S. Army Corps of Engineers, Bureau of Reclamation, U.S. Fish and Wildlife Service, etc. to provide PIT tag data consistent with NWPPC FWP PIT Tag Data Collection and Distribution.

	
	
	Provide liaison with other, non-profit, institutions.
	Work with NWPPC staff, Universities and other educational institutions to assist with the interpretation and use of PIT tag information for educational or public outreach purposes.

	
	
	
	

	7
	Project Administration and Management
	Manage project personnel, sub-contractors and resources to implement project objectives.
	Utilize standard business practices to plan, organize, direct and control processes related to PTAGIS resource management.

	
	
	Develop overall project architecture and strategic plans to support NWPPC FWP PIT Tag program for long-term operations and project support.
	Utilize standard and innovative models to document and communicate PTAGIS strategic directions.

	
	
	Develop disaster recovery plans for data systems operations, field systems operations.
	Utilize industry standard methods for documenting and testing procedures that could be used in emergency situations to recover from catastrophic system failures.

	
	
	Develop annual Statements of Work and Budgets for BPA funding requests.
	Provide work statements and budgets utilizing project management tools such as Microsoft Project.

	
	
	Write PTAGIS Annual Progress Reports.
	Summarize project activities on an annual basis and report in electronic format to BPA COTR.

	
	
	Develop NWPPC FWP Rolling Province Review Project Proposals.
	Perform detailed planning. Summarize plans into format specified by regional process.

	
	
	Develop statements of work for sub-contracts.
	Provide work statements and budgets utilizing project management tools such as Microsoft Project.

	
	
	Manage sub-contractors.
	Interact with contractors to assure that work being performed is within project scope, on budget, and on schedule.


g. Facilities and equipment
The PTAGIS database is housed in the PSMFC data center located in Gladstone, OR. The database server computer is a Sun Enterprise 3000 with four SPARC processors, and 1GB of memory. In addition to six GB of system disk storage located on the E3000, the PTAGIS server utilizes a RAID 5 storage array configured with 60GB. The PSMFC data center utilizes a dedicated T1 link to the internet to allow high speed/high volume access for users with similar data communication capabilities.

The PTAGIS field office in Kennewick, WA, houses electronic test benches and equipment to facilitate the testing and repair of interrogation system electronics. The equipment includes test "tunnels" connected to a programmable logic controller (PLC) and frequency drive that allows highly accurate testing of reading efficiency of interrogation electronics and tags in a laboratory environment. Other equipment includes oscilloscopes, function generators, multi-meters and other various electronic equipment. The field engineers are equipped with service vehicles for site visits which are scheduled weekly during the peak of the out migration season. These vehicles accumulate over 20K miles each per year and are on a three year depreciation schedule.

The computer platforms located at the PIT interrogation sites utilize a “Windows ‘98” network connected to primary and backup data collection computers (this mini-network is referred to at the Interrogation Data Collection Platform, IDPC). The IDPC server is connected through the Corps of Engineers internet connection to the PSMFC data center in Gladstone at three of the Walla Wall projects and at John Day. The other projects rely on PTAGIS supported telecommunications interfaces (IP, Dial-up or Satellite) to transmit data between the field location and the PSMFC data center. The above data systems and electronic test equipment are suitable based upon contemporary standards.

See the map and coil configuration above for locations of interrogation sites and PIT tag mark, release and recovery locations throughout the basin.

h. References

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

	www.pittag.org
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Carter Stein

Program Manager


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 to develop and update Basin wide standards for PIT tag information processing.

Develop production supportable implementations of new PIT tag technologies in cooperation with National Marine Fisheries Service.

Supervise PTAGIS Data Systems and Field Support 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:


Conversion of PTAGIS prototype database into stable production environment;


Established PIT tag Operations and Maintenance Field Office in Kennewick, WA.

Managed installation of PIT interrogation systems at Lower Monumental and McNary 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.

Recent Employer


Tektronix, Inc. 1978-1992

Senior Software Engineer; CAX 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.
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