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Chronic Wasting Disease Remote Data Collection Project

Executive Summary

Chronic Wasting Disease (CWD), a fatal deer and elk disease from the same family as "Mad Cow Disease" (BSE), occurs in 8 states including Colorado and its control is a high priority.   Colorado Department of Natural Resources (DNR) collects animal tissues from hunters to be tested for CWD by Colorado State University.  Before 2003, all specimen, sample, and test-result data for several thousand samples were handwritten with manual database entry.  The manual process was very costly, data verification was difficult, and it took several weeks to turnaround individual test results.

In 2002, CWD was found in western Colorado. Concern about population impacts and potentially devastating effects on Colorado's hunting economy resulted in statewide testing of 20,000 animals annually.  The data were not available for biological analysis until late spring 2003.

DNR employees immediately sprang into action.  In less than four months, DNR reengineered its business process and completed development of the Remote Data Collection (RDC) system, featuring Personal Digital Assistant (PDA)-based remote data collection and sample entry and direct results insertion from Colorado State University.   Negative test results were quickly available to hunters via Web access or interactive voice recording.

DNR demonstrated innovative use of technology by rapidly transforming a cumbersome manual data collection and reporting system into a fast, user-responsive system that uses PDA to collect data in remote field locations, a custom synchronization application that backs up and synchronizes the data and applications, transmits the data to the backend database, and performs error checking and notification.  In record time, DNR:

· Designed and implemented a new business process to manage sample and test data and test-result notification, 

· Partnered with Colorado State University to use new "Rapid Testing" technology,

· Determined business and technical requirements, generated a Request For Proposal (RFP), selected a vendor, and developed the new system,

· Created and conducted user training,

· Decreased data turnaround to staff from 6 months to 3 weeks after hunting seasons,

· Decreased test result turnaround to hunters from 3 weeks to approximately 5 days,

· Increased scalability to 10's of thousands of samples,

· Increased data collection flexibility, reliability, and reporting, and

· Minimized data loss and corruption.

The Department of Natural Resources, Division of Wildlife used standard bar-code scanning PDA equipment and a combination of Commercial-off-the-Shelf (COTS) and custom software to manage a high visibility program that provides the public with information to allow them to make an informed decision on the consumption of game meat as well as provides researchers with data for analysis months earlier than previous years.  Hunting recreation is a major source of income for the state as a whole, for the Colorado State Government and in particular the Department of Natural Resources Division of Wildlife.  The management of this disease is one of the highest priorities in the state today. This project allowed Colorado to use technology to better serve its citizens & visitors.

Chronic Wasting Disease (CWD) Project 

Justification

Project Description

Background

Chronic Wasting Disease (CWD) is a fatal neurological disease of elk and deer in the same family of diseases as bovine spongiform encephalopathy (BSE), also known as "Mad Cow Disease" in cattle.  CWD occurs in 8 states including Colorado and its control is a high priority.  In 2002, CWD was found in western Colorado.  

The Department of Natural Resources (DNR) Division of Wildlife (DOW) collects animal tissues from hunters at various locations throughout the state to be tested for CWD at test labs.  

Testing allows hunters an informed choice about meat consumption and provides valuable data for management efforts related to the disease.  Samples are also collected from sick animals, road kills and research facilities. Concern about population impacts and potentially devastating effects on Colorado's hunting economy resulted in statewide testing averaging 20,000 animals annually.  Before 2003, all specimen, sample, and test-result data for several thousand samples were handwritten, with redundant manual data entry.  This manual process was very costly, data verification was difficult, and it took several weeks to turnaround individual test results. As one result, the data from 2002 was not available for biological analysis until late spring 2003. These issues demanded change and resulted in this project. 

In spring, 2003, DNR employees took immediate action to address the problem.  In less than four months, DNR reengineered its business process and completed development of the Remote Data Collection (RDC) system, featuring Personal Digital Assistant (PDA)-based remote data collection, and sample entry, bar-coded identification numbers, and direct results insertion from Colorado State University.   Negative test results are quickly available to hunters via Web access or interactive voice recording. The system was put into use in late Aug of 2003, in time for the first hunting season.

DNR demonstrated innovative use of technology by rapidly transforming a cumbersome manual data collection and reporting system into a fast, user-responsive system that uses PDA and an application created using Commercial-Off-The-Shelf (COTS) software to collect data in remote field locations and in our labs, a custom synchronization application that backs up and synchronizes the data and applications, transmits the data to the backend database, and performs error checking and notification.  In record time, DNR:
· Implemented a new process to manage sample and test data and test-result notification, 

· Partnered with Colorado State University to use new "Rapid Testing" technology,

· Determined requirements, generated an Request For Proposal (RFP), selected a vendor, and developed a system,

· Created and conducted testing and user training,

· Decreased data turnaround to staff from 6 months to 3 weeks after hunting seasons,

· Decreased test result turnaround to hunters from 3 weeks to about 5 days,

· Increased scalability to 10's of thousands of samples,

· Increased data collection flexibility, reliability, and reporting, and

· Minimized data loss and corruption.

The project purpose was to enhance the DNR/DOW Chronic Wasting Disease (CWD) Testing System by improving remote data collection and recording capabilities through the use of PDA technology.  Our objectives for this project were to:

· Improve the data collection process - we evaluated how we performed existing operational processes & adapted new processes for capturing, processing, and providing information to internal and external customers. 

· Improve data accuracy while reducing redundancy – we used bar-code scanner PDA to collect & enter data, eliminating redundant data entry & achieving major improvements in data accuracy, control & results reporting. 

· Improve timeliness of reporting - Negative test results are now more quickly available to hunters via Web access or phone.  

· Maintain/reduce costs while increasing capability – we leveraged innovative technology to manage significant increases in testing volume, which accompanied expansion to statewide testing. The results were better service and increased capability at a lower cost. 

From the start, we intended to leverage the remote data collection experience of other state wildlife agencies. We began with the state of Michigan’s process of collecting data in the field.  We expanded that concept to include Wisconsin’s experience in the sampling labs in recording tissue-sampling data.  We combined the two concepts, expanded them, incorporated bar code scanners, and leveraged the experiences of others to create a system that used PDAs in both the field and sampling lab environments in a store and forward mode, where data was entered, stored locally on the PDA, and then subsequently forwarded to our central backend database system at least once per day.  

The PDA application is comprised solely of bar code-scanned hunter information, drop down menus, calendar selections, keypad entry and check boxes to eliminate any need to type in data.  Menus are automatically updated by synchronization with the backend database.
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Key fields in the PDA have mandatory data entry requirements and error checking to ensure data quality and record completeness.  
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We also included check boxes to pre-populate frequently used fields with the data used in the last record and “smart” menus that dynamically generate based on previous entries to save time and steps in data entry.  An example of this would be when a user enters a Game Management Unit (GMU) the next selection of location detail is specific to that GMU. We also included the ability to enter location data in a variety of formats commonly found in commercial Global Positions Systems (GPS) that many hunters use as well as standard map locations.
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We also included online PDA help for each field. We built in features to prevent PDAs from recording more than 100 records at a time or from being used beyond 2 days without synchronization with the backend database to reduce possible data loss and to ensure data flows quickly through the system to get results back to hunters in a timely manner.  

We also created an override code generator to allow PDAs to be used beyond the 100 record/2-day limits if the need arose. The codes are good for only one day and are generated upon request approval. 
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We created an application that backs up the PDA data onto a local PC prior to transmitting the data to the backend database to ensure data is not lost in the case of data corruption.  We also developed a manual backup system that is tied into the head tag tracking system and hunter receipt that is very minimal in nature but provides the smallest amount of data that allows us to contact the hunter to recreate data in the case of total loss of a record.  The PDA includes pop-up reminders to fill in the appropriate items on the head tag. This system proved to be very easy to implement and provided a measure of reassurance to allow our staff to move from a manual hand written system into using modern technology with confidence.  

The project also included validating and integrating the data into the backend database system, performing error checking both on the PDA and prior to insertion in the backend database and notifications, and making that data available for queries, analysis, reporting or other administrative or scientific tasks.  
Hardware and Software

We used a combination of COTS and custom software to create a system to collect, backup, upload and synchronize data with the backend database from remote locations using a variety of connectivity methods, to include 26.6 KB dial-up to T-1 connections. The software used in this project is as follows:

· Puma Tech Satellite Forms were used for PDA application development

· Custom synchronization software adapted from another project at no cost was used for PDA data backup, synchronization, application download, installation & updates.

· Crystal Reports Enterprise was used for reporting.

· Cold Fusion is used for Web display of negative results posting.

The PDA & Scanner Hardware used in this project were as follows:

· Symbol Model 1550 SPT PDA with Bar Code Scanners

· Imageteam 3800 Linear Imager Scanner kit 
Improvement Significance

The project significantly improved efficiency and our ability to meet public expectations and was design and implemented in four months.  Field data is captured, processed and test results displayed in days, not weeks.  Collecting data with bar-code scanner PDA's, we achieved major improvements in data control and results reporting.  The results were astounding:

· Improved data timeliness 

· Data turnaround to staff decreased from 6 months to 3 weeks after hunting seasons,

· Negative Test Result turnaround to hunters decreased from 3 weeks to 4-7 days.

· Increased volume 
· The old system effectively managed 5 thousand samples.  We used it to manage 27,000 samples.  
· The new process efficiently handles 10’s of thousands.

· Increased data collection flexibility, reliability, and reporting.

· Minimized data loss and reduced duplication of effort. 

We embraced innovative technology such as: interactive electronics, standard bar-code scanning PDA’s for remote data entry, SQL databases supporting standardized reporting, and web based front ends to provide wider access to the user community.  We altered our development methodology to be rapid and effective at reacting to changing requirements and new ideas. 

Benefits 

The Chronic Wasting Disease (CWD) Project significantly improved our ability to meet the needs of the taxpayers, state government and researchers.  Field data is captured, processed and negative test results are provided to the public in approximately 1/3 the amount of time. Researchers receive data approximately 4.5 times faster. Providing results faster allows hunters to make an informed choice about meat consumption in a timelier manner and allows vital research on the disease to begin early.  

Concern about population impacts and potentially devastating effects on Colorado's hunting economy caused statewide testing averaging 20,000 animals yearly.  The old manual system could not handle the volume. The manual system required handwriting records while customers waited. The record, often covered in blood and animal hair, was then photo copied and mailed to Pueblo where temporary employees typed the data in to the database. This resulted in significant time delays, data entry errors and occasional lost records. The increased volume, public concern over CWD, and data management problems demanded change. Collecting data with bar-code scanner PDA's, we achieved major improvements in data control, quality and results reporting.  

We rapidly transformed a cumbersome data collection & reporting system into a fast, accurate, reliable, & user-responsive process.    

· Achieved cost avoidance of approximately $80,000 the first year by eliminating the duplicate data entry performed by temporary staff.

· We reduced the number of temporary employees used for CWD data management to only 3 for a period of 6 months to perform data quality review and management.  

· We anticipate using only 2 temporary employees for 6 months & 1 for 3 months in 04/05.  

· The project is a big success. Users and the public love it.
We were successful in using the system the same year design and development began. Users in the field, labs, headquarters, researchers and the public love it.  The interaction with the pubic in performing data collection in the field went more smoothly than ever this year. 

Return on Investment (ROI)

Our Return On Investment (ROI) was significant on this project. We have a system that is capable of handling greater volume while achieving significant cost avoidance now and in the future. We achieved cost avoidance of $80,000 the first year and anticipate achieving even greater cost avoidance in the future. Within 5 years we will have achieved a xx % ROI. 

5/13/2004

Page 5 of 6

