AASHTO Technology Implementation Group

Nomination of Technology Ready for Implementation

2007 Nominations Due by Friday, September 7, 2007

	Sponsor
	Nominations must be submitted by an AASHTO member DOT willing to help promote the technology.
	1. Sponsoring State DOT: California Department of Transportation

	
	
	2. Name: Mandy Chu

	
	
	Title: Senior Transportation Engineer

	
	
	Mailing Address: 1227 "O" Street, MS-83

	
	
	City: Sacramento
	State: CA
	Zip Code: 95814

	
	
	E-mail: mandy_chu@dot.ca.gov
	Phone: 916-654-7656
	Fax: 916-654-9977

	
	
	3. Date Submitted: 09/07/2007

	
	
	4. Is the Sponsoring State DOT willing to promote this technology to other states by participating on a Lead States Team supported by the AASHTO Technology Implementation Group? 
Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

	Technology Description (10 points)
	The term “technology” may include processes, products, techniques, procedures, and practices.
	5. Name the technology: The Responder System

	
	
	6. Please describe the technology: 
The Responder System is a communication tool that can improve emergency response times by allowing first responders to expeditiously collect, transmit and share specific, at-scene incident information with Traffic Management Center (TMC) and secondary incident responders.  
The system can be characterized as a mobile data terminal; the system includes a rugged Tablet PC, GPS, cellular/satellite modem and a digital camera (See Figure 1 and 2). The Responder System integrates hardware, software and communications to provide incident responders, particularly those in rural areas with sparse communication coverage, with a structured and easy to use means to accurately collect and communicate at-scene information with their managers and TMC.  Unique features of the system include the ability for users to capture, annotate and transmit images (See Figure 3 and 4).  Using GPS readings, the system automatically downloads local weather data (See Figure 5), retrieves maps and aerial photo, and pinpoints the responder’s location on the maps. By simply clicking on the “Send Email” button, an email message is automatically composed and sent to the TMC operator or other parties (See Figure 6).  The system connects to the most efficient and available service (cellular or satellite) on its own; photos and sketches are compressed to minimize transmission time.  With an emphasis on ease of use, the system allows responders to concentrate on work at the scene as opposed to burdens them with data input and reporting.  

The Responder System has been named a finalist in the 2007 "Best New Service, Product or Application" Category of ITS America's Best of ITS Awards.


	
	
	7.  If appropriate, please attach photographs, diagrams, or other images illustrating the appearance or functionality of the technology. (If electronic, please provide a separate file.)

Please check one:   FORMCHECKBOX 
 Yes, images are attached.     FORMCHECKBOX 
 No images are attached.

	State of  Development (30 points)
	Technologies must be successfully deployed in at least one State DOT. The TIG selection process will favor technologies that have advanced beyond the research stage, at least to the pilot deployment stage, and preferably into routine use.
	8.  Please describe the history of the technology’s development. 
The Redding Responder Study was initiated as a component of the Redding Incident Management Enhancement (RIME) Program.  The goal of the RIME program is to leverage the institutional relationships and technology deployments among emergency service providers to improve public safety in the region.  The RIME region, which consists of 19 counties in Northern California, is generally rural, with the exception of several cities such as Redding and Chico.  RIME organizations include Caltrans District 2, based in Redding, Norcal Emergency Medical Services, California Department of Forestry and Fire Protection, and other local and state agencies. 

The Responder System was funded by Caltrans Division of Research and Innovation (DRI) and contracted with the Western Transportation Institute (WTI) at Montana State University to conduct research and development comprising the study.  WTI designed the integrated system, adhering to an “ease of use and usability” philosophy to assist incident responders in expediting incident response times. Caltrans and WTI have collaborated throughout the stages of development, field testing and piloting the device.While the development of system was conducted based on specific needs of Caltrans District 2, consideration was given to prospective needs of other RIME agencies and other Caltrans districts, including those in urban areas.
Research and development of the pilot system was conducted over a two-and-one-half year time period under Phase 1 of the project.  The pilot system had shown promise to increase the efficiency of situation assessments and to improve the effectiveness of response activities. Therefore, the main objective of Phase 2, which started in June 2006, is to prepare the system for full corporate deployment.  


	
	
	9. For how long and in approximately how many applications has your State DOT used this technology? 
One of the main tasks in Phase 2 of the project is to test the system in multiple locations and crews in real use situations.  Maintenance and TMC staff from D-2 Redding, D-3 Marysville, D-4 San Francisco-Bay Area, and D-10 Stockton have tested and evaluated the system since June 2006. Pilot users have all responded with very positive feedback about the system and have found relatively few flaws.  Further testing by staff in D-1 Eureka, D-6 Fresno, D-7 Los Angeles and D-8 San Bernardino has been scheduled for the next 6 - 9 months.



	
	
	10. What additional development is necessary to enable routine deployment of the technology? The Responder System developed in Phase 1 had provided a demonstration of functionality and feasibility.  Under the current Phase 2 of the project, further development, testing, evaluation and documentation are being done to prepare the system for full corporate deployment.  The main objectives of Phase 2 are:  

1.  Develop business case to determine whether and how to proceed with full deployment

2.  Conduct further system development to “harden” system, making it ready for field use

3.  Test the system in multiple locations and crews in real use situations

4.  Evaluate the system under real use situations
Phase 2 will be completed by end of 2008.


	
	
	11. Have other organizations used this technology? Please check one:  FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No

If so, please list organizations and contacts.

	
	
	Organization
	Name
	Phone
	E-mail

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	
	
	     
	     
	     
	     

	Payoff Potential (30 points)
	Payoff is defined as the combination of broad applicability and significant benefit or advantage over other currently available technologies.
	12. How does the technology meet customer or stakeholder needs in your State DOT or other organizations that have used it? 
As Caltrans’ “first responders” to incidents on the state roadway, maintenance personnel must collect information, determine the appropriate response, and access and manage resources at-scene, all the while providing transportation management services to respond to and recover from the incident. The Responder System provides a excellent communication tool for responders to expeditiously collect and transmit at-scene information back to the TMC.  This system is especially valuable in 1) major incidents such as landslides, floods and earthquakes where the damage could be extensive, 2) remote rural areas where communication is often limited to voice and coverage is sparse, and 3) if the first responder is new or inexperienced in responding to certain situations.
Quoting from pilot users from the Bay Area: "A picture is worth a thousand words.  This system comes in handy and provides good documentation, especially for hazmat."  "The system can be used for everyday job such as job planning."  
Quoting one of the pilot users from Stockton, an urban region: “I used the Responder System to send photos and maps to our dispatch after hours and our dispatcher forwarded the information in an email, to the water district to give them an exact location to pinpoint the location. To try and explain the location over the phone or radio would have been difficult at best. The machine is a very useful tool. As a matter of fact, can I keep it?” (See Figure 7)
Quoting from a supervisor from a rural district: “This is an excellent tool.”  The same supervisor indicated he believed he would use the system “all the time to document accidents” and for “non-Department of Transportation emergencies” (e.g., fires, non-roadway emergencies etc.). He also indicated he would provide one for each superintendent given the opportunity.  

Quoting from another user in the same district: "I did find the unit has great potential for incident command/notification and public information updating.  The local CHP Commander was also very interested in the unit and had asked if the capabilities were there to forward to his superiors during major incidents as well (especially when we are 'under the gun' as to delays in opening major arteries)."




	
	
	13. What type and scale of benefits has your DOT realized from using this technology? Include cost savings, safety improvements, transportation efficiency or effectiveness, environmental benefits, or any other advantages over other existing technologies. 
The Responder System benefits users in terms of situation awareness, and therefore enhances incident management.  The system allows responders to expeditiously collect and communicate at-scene information with their TMC and secondary responders in order to help clear incidents more quickly and effectively.  Secondary benefits include a systematic methodology for collecting and documenting incidents for future analysis and training.  
Drawing from a real-life example, a landslide occurred on California SR-70 at 7:40 p.m. on February 25, 2004. The road wasn’t cleared until Saturday, February 28. In an apparently simple question and associated problem, the landslide and resulting time to remediate the incident exemplified the issue at the heart of this study:
Question: “There’s a rock in the road.”

Problem: How do you convey strategic incident information to someone who isn’t at the scene, looking at the rocks beside you?

Communication channels in this rural area were non-existent or unusable. The nearest place from which digital photographs could be transmitted was only 1.5 miles from the incident location but the phones lines were out due to bad weather. Photographs taken at the scene were not transmitted to his superintendent and dispatch until the maintenance supervisor returned to his office 55 mountainous miles east of the incident. Communication challenges also occurred while clearing the road. To make arrangements for equipment, the maintenance supervisor had to drive 6 miles southwest to establish a cellular connection every time he needed to make a call.  The roadway was not cleared of debris until three days after the incident.  This incident demonstrated the resulting delay in remediation, the additional cost in time and effort by maintenance personnel and supervisors as well as cost to taxpayers caused by lack of communication coverage.  Maintenance and emergency responders face special challenges when responding to rural transportation incidents. Communication coverage is sparse, erratic and problematic making it difficult to accurately convey the extent of the situation to those involved in managing the incident. 

It was estimated that with the Responder System, the incident would have been cleared at least 12 hours sooner.  Maintenance managers would have been able to focus their efforts more directly on incident clearance than on overcoming communication challenges.  A clearer “picture” of the incident would have been sent to the Redding TMC and others within minutes.


	
	
	14. Please describe the potential extent of implementation in terms of geography, organization type (including other branches of government and private industry) and size, or other relevant factors. How broadly might the technology be deployed? 
First responders from other emergency response agencies such as Emergency Medical Services (EMS) and California Highway Patrol (CHP) share similar responsibilities.  While their specific needs may differ, a system that allows responders to expeditiously collect and transmit at-scene information would be of great benefit to all. Quoting from a pilot user in the Bay Area,  "If all (emergency response) agencies are using the same system, it would be beneficial.  It can eliminate much duplications and confusions."  


	Market Readiness (30 points)
	The TIG selection process will favor technologies that can be adopted with a reasonable amount of effort and cost, commensurate with the payoff potential.
	15. What actions would another organization need to take to adopt this technology? 
The Responder System has been developed for use in California and additional development would be necessary to meet the needs of another transportation agency.  A User Guide and a technical System Management and Maintenance Guide will be produced as part of the deliverables in Phase 2 of the project.  However, interested agencies may contact Douglas Galarus of the Western Transportation Institute at Montana State University (Tel:  (406) 994-5268; Email:  DGalarus@coe.montana.edu) about the Responder technology.



	
	
	16. What is the estimated cost, effort, and length of time required to deploy the technology in another organization? 
The system has been tailored for California use, additional development will be necessary for other areas.  It is also assumed that time would be required for deployment, training, etc.  Depending on the scale, $100K - $250K might be reasonable cost for bringing up the system in another state.

The per-unit hardware cost is projected to be $6000 - $7500, and monthly communication service (cellular and satellite) will run approximately $150.


	
	
	17. What resources—such as technical specifications, training materials, and user guides—are already available to assist deployment? 
Demonstration CDs are available to anyone who is interested.  User Guide and a technical System Management and Maintenance Guide will be produced as part of the deliverables in Phase 2 of the project.  However from the beginning of the project, ease of use was repeatedly emphasized by first responders.  They made it clear that if the system was not easy to use, it would not be used.  A simple and intuitive interface played a significant role in efforts to achieve this requirement and make this project a success.  All of our pilot users had received less than 1 hour of training.  


	
	
	18. What organizations currently supply and provide technical support for the technology? 
The technical support for this technology is currently supported by the Western Transportation Institute at Montana State University (Tel:  (406) 994-5268; Email:  DGalarus@coe.montana.edu)


	
	
	19. Please describe any legal, environmental, social, intellectual property, or other barriers that might affect ease of implementation. 
The source code for the Responder application has been copyrighted by Montana State University, at the request of the California Department of Transportation.  The code is being developed for "shared source" use by Montana State University and the California Department of

Transportation, with an eye toward potential "open source" distribution.  The intent of both agencies is to facilitate widespread use of the tool by other states and agencies.


	Submit to

AASHTO Contact
	Keith Platte

Phone: 202.624.7830

Fax: 202.624.5469

kplatte@aashto.org
	American Association of State Highway & Transportation Officials

444 North Capitol Street N.W., Suite 249

Washington, DC 20001


