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Executive Summary

Public safety is both a critical function of government and a pressing concern of the constituency served.  State and local governments must ensure that an emergency communications system is available that provides an efficient and effective method for citizens to contact public safety responders.  This service is customarily provided through an enhanced 9-1-1 (E-911) system.  In addition to being a quick, easy to remember telephone number, an E-911 system provides location information about the caller to speed processing of the call and the emergency response.  But the lack of ubiquitous service, combined with new mobile technologies, threatened to undermine the E-911 system.  Wireless telephone service was one such example, since it did not provide any location information about the caller.  As a result, valuable time processing these calls was lost.  Facing a rapidly increasing call load from wireless users (as much as 50% of all 9-1-1 calls), Virginia recognized the need to take action and respond aggressively to the changing needs of its citizenry.

Although E-911 had been a local service delivery issue, Virginia established the Wireless E-911 Deployment Project at the state level to facilitate a coordinated approach to this multi-jurisdictional issue.  Managed by the Virginia Wireless E-911 Services Board and the Virginia Information Technologies Agency (VITA), the project is a successful partnership between state and local government agencies and the wireless and landline telecommunications carriers throughout the Commonwealth.  Though federal regulation required wireless carriers to deploy the service, the requirement was conditional on a request for service from the local 9-1-1 center.  The Board enlisted several unique and innovative techniques to provide incentives to local governments to request the service and to foster rapid deployment of the service.  First, Virginia provides full recovery for costs incurred during deployment.  To date, the Board has provided over $95 million since FY2000 to local governments and wireless carriers.  To speed the funding request and approval process from four months to six weeks, an online funding application was developed and deployed in August 2003.  To prevent rural localities from lagging behind urban areas, the Board provided project management assistance in the form of consultants to work with localities as needed.  The Board also provides a minimum level of personnel funding to allow even the smallest 9-1-1 centers to hire at least one additional dispatcher.  Finally, the Board fully funded the unprecedented Virginia Base Mapping Program, recognizing that the resulting data would not only meet the needs of E-911, but would benefit many other governmental and private sector functions.

As a result of the project and the Board’s approach, wireless E-911 service is now available to 75% of all wireless subscribers within Virginia.  Since landline E-911 is a prerequisite to wireless E-911, the project has also resulted in a reduction from 37 to 10 localities without landline E-911, and all localities are projected to have those services within the next 12 months.  More simply stated, this project has resulted in a vast improvement in Virginia’s emergency communications infrastructure, which will in-turn save lives.  In an age of increased focus on public safety and homeland security, it is essential that the E-911 system be able to receive and process calls from all citizens.  The Wireless E-911 Deployment project in Virginia, with its coordinated, intergovernmental approach and leading-edge technologies, not only successfully addressed the immediate issue of wireless 9-1-1, but positioned Virginia to address future public safety and communication challenges as well, making Virginia a national leader in the provision of E-911.

Project Description

The goal of the Wireless E-911 Deployment Project was to implement an emergency communications system at each of the 137 public safety answering points (PSAPs) to allow all emergency 9-1-1 calls to be located more quickly.  Studies dating back more than 40 years have shown the benefit of providing a simple three-digit number for reporting emergencies.  Without 9-1-1, a person in an emergency situation needed to remember or look up the emergency telephone number for their area because each community had a different number.  This wasted valuable time, which impacted survivability.  In the early 1980’s, the technology was developed to allow PSAPs to receive data about the caller, in addition to simply receiving the call more quickly.  This enhanced 9-1-1, or E-911, provided the registered name, address, and telephone number for each call.  The provision of this data improved the speed and quality of the call taking, especially during times when the caller was unable to provide their location because of injury, illness, or uncertainty.

As many PSAPs in Virginia and across the nation moved to deploy this life saving technology on landline telephone service, a new telecommunication technology started to become available - wireless, or cellular, service.  This new service, as its name implies, was not bound to a single location by a fixed pair of wires like landline telephone service.  The caller was able to freely roam anywhere wireless telephone service was available.  Recognizing the implications of this service, in the mid-1990’s the FCC began to consider regulations to require wireless telephone carriers to deploy E-911 technology for wireless service.  The problem was this technology did not yet exist.  As a result, in 1996, the FCC adopted an order requiring wireless carriers to deploy location technology in two phases, beginning in 1998 and ending in 2005.  The first phase, or Phase I, required the carrier to provide the PSAP with the caller’s telephone number and the address of the cell site processing the call.  Phase II required the carrier to provide the longitude and latitude of the caller within a defined level of accuracy.  Since not all PSAPs were able to receive such information, the FCC required the PSAPs to request the service prior to the requirement going into effect.  Before requesting the service, the PSAP had to be able to receive the data and had to be able to fund the recurring costs of the service.

To address the requirements of a valid PSAP request outline by the FCC, the Virginia General Assembly passed legislation in 1998 to establish the Wireless E-911 Services Board.  Prior to this time, Virginia had no entity responsible for 9-1-1 at the state level.  The provision of 9-1-1 had always been a local service issue.  The legislation authorized the Board to distribute funding collected from a wireless E-911 surcharge to PSAPs and wireless carriers for the costs incurred deploying this service.  While the initial Board successfully distributed over $13 million, the limited size of the Board and the lack of any staff support for the Board prevented it from providing technical assistance to small and mid-sized PSAPs.  Only the larger PSAPs in the state were proceeding with deployment.

Recognizing this, and that the lack of location information on wireless 9-1-1 calls led to unnecessary delays and confusion, legislation was introduced in 2000 to restructure the E-911 program in Virginia.  The Wireless E-911 Services Board was expanded from six to fourteen members adding members from police, fire, and rescue agencies, as well as the state police and emergency management departments.  The Division of Public Safety Communications was also created to provide staff support to the Board and technical assistance to PSAPs and wireless carriers.  The legislation also required all PSAPs to deploy landline E-911 technology, as well as begin taking the wireless calls directly (bypassing the state police, who had previously handled wireless 9-1-1) by July 1, 2003, unless granted a Board extension.

The restructured Wireless E-911 Service Board began work in October 2000.  The Board’s first step was to determine the current status of deployment.  At that time, 100 Virginia PSAPs were providing landline E-911 service.  Of the remaining PSAPs, 28 were providing basic 9-1-1 service and nine had no 9-1-1 service available.  Many of these localities lacked the fiscal resources to deploy the service without assistance.  Wireless E-911 Phase I service had only been deployed in about six PSAPs.  Another issue that the Board had to address was motivating those PSAPs not moving forward to deploy the wireless E-911 service.  PSAPs were reluctant to begin receiving wireless 9-1-1 calls because of the large increase it would cause to their work load.  While the legislation required the wireless 9-1-1 call to go to the local PSAP, the PSAP did not need to deploy wireless E-911 Phase I and Phase II in order to comply.  Mindful that the provision of 9-1-1 service was still a local issue, the Board needed to develop an incentive for the PSAPs to deploy the more advanced service.  Additionally, PSAPs that had not yet deployed landline E-911 service could not deploy wireless E-911 even if they wanted to do so.  

To address these issues, the Board first requested a $9.8 million appropriation to provide funding assistance to PSAPs for the deployment of landline E-911.  This funding was made available July 1, 2002, and was contingent on the PSAP agreeing to deploy both landline and wireless E-911.  Recognizing that many PSAPs lacked the time and expertise to locally manage the deployment process, the Board provided consultants to serve as project managers for the PSAPs.  Funding for project management assistance was capped at $64,000 for individual PSAPs, but to encourage regional cooperation, the cap was lifted if at least five contiguous PSAPs worked together as a single project.  This provision has been designated a Best Practice by the National Governor’s Association (NGA) Center for Best Practices.
As a further incentive, the Board increased the amount of personnel funding eligible to the PSAP.  Under the original funding guidelines, personnel funding was based on the percentage of wireless 9-1-1 calls received.  Small localities receive a lower percentage of wireless 9-1-1 calls and have lower personnel costs than larger PSAPs.  As a result, under the original funding guidelines, some small PSAPs were only receiving $2,000-$3,000 for personnel to answer the wireless 9-1-1 calls.  Since this was an insufficient amount to hire additional personnel to handle the increased call load, the Board established a minimum amount for personnel funding of $30,000.  This allowed every PSAP to hire at least one additional call taker.  This provision is unique to Virginia and has also been recognized by NGA’s Center for Best Practices.
The Virginia Base Mapping Program (VBMP), which has been submitted for consideration as a separate nomination in another category, was another innovative project supported by the Wireless E-911 Deployment Project.  The deployment of wireless E-911 Phase II service requires the PSAP to be able to plot a longitude and latitude on a map.  While it is possible to do this with pen and paper, for the volume of calls received, an automated mapping system is truly required.  In addition to fully funding the cost of the mapping display system in the PSAPs, the Board considered how to provide the data that would drive these systems.  While the Board could have taken a limited view of the requirement focusing only on E-911, they instead looked at the bigger picture and fully funded the VBMP.  The VBMP was an unprecedented project producing 28,000 digital orthographic photographs covering all 43,000 square miles of the Commonwealth captured during a single two-month flight season.  The second phase of the program entailed the creation of street centerline data for the entire Commonwealth as well.  Because of the Board’s willingness and foresight in establishing partnerships beyond its limited focus, as well as the high quality of the VBMP data itself, the data is being used not only to locate wireless callers, but also to support an array of services and programs by other state and local agencies. .

To reduce the administrative burden and to streamline the funding request and approval process, an online funding application was developed and deployed in August 2003.  Used for the first time for the FY2005 funding request cycle, the system reduced errors in the submissions and sped review and approval of the funding requests from two months to six weeks.   Coupled with its comprehensive website of Board actions and documents, the Board’s online resources allow any interested party to interact with and monitor the Board’s activities.  The system may be viewed online at:

https://www.vipnet.org/va911/psapadmin.cgi (user name: Train911 password: train911)
The website address is www.va911.org.

As a result of these provisions, all Virginia PSAPs have committed to the deployment of landline and wireless E-911 services.   Project management consultants are managing the projects in all but 15 PSAPs, who did not need the additional assistance. 
Significance to the Improvement of the Operation of Government

This project has improved the effectiveness of the public safety delivery system throughout Virginia through the provision of an innovative, responsive emergency communications system.  Wireless 9-1-1 calls now represent over 50% of all 9-1-1 calls in many of the more populous areas of Virginia.  Before this project, the 9-1-1 call takers would receive no information about the location of these callers.  The call taker only knew that a cell site within their jurisdiction was processing the call.  As a direct result of this project, every PSAP in Virginia has installed or is installing system upgrades to accommodate the increased information provided for wireless callers, state of the art mapping systems to display the geographic location of the caller, and information management systems to allow the PSAP to better monitor changes in workload.
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With the deployment of Phase I, the call taker will be presented with a mapping display such as follows, which outlines the approximate coverage area for the cell site.
With Phase II deployment, the mapping system displays an icon identifying the actual location of the caller.  The red circle around the icon identifies the projected accuracy of the location provided.  
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Benefits Realized by Service Recipients, Taxpayers, Agency or State

In addition to those listed previously, the following significant benefits have been achieved:

Procurement Efficiencies
When the purchasing power of the state could be leveraged, statewide procurements were executed for services, such as project management assistance and acquisition of mapping/GIS data.  The $9.8 million Virginia Base Mapping Program saved the Board 50% over the cost of having each locality procure the service independently.
Continued local autonomy
As previously stated, 9-1-1 has long been a local service.  While this project could have been deployed from a single state agency, the adopted approach allowed local PSAPs to determine the best way to deliver the service within parameters established by the state Wireless E-911 Services Board.
Increased PSAP Staffing Levels
Of the $17 million provided to PSAPs during FY2004, $12 million was allocated for personnel costs.  This funding allowed the PSAPs in Virginia to hire a total of approximately 400 additional call takers and dispatchers.
Improved Regional Coordination
By requiring PSAPs to deploy service regionally to receive additional project management funding, the Board has fostered a regional approach for other efforts.  As an example, the Southwest regional PSAP managers are using the same coordination group to organize 9-1-1 public education on a regional level.
Establishment of a state E-911 program
Though initially focused on wireless E-911 deployment only, the role of the state E-911 program has expanded to include landline E-911 (because it is a prerequisite to wireless E-911) and improvements to the overall E-911 network.  Having a state level Board and dedicated division within VITA has improved the focus on 9-1-1 and coordination among the many entities involved in the emergency communications infrastructure.  It has also put Virginia in a position to respond to the next challenge.  Wireless service will not be the last new telecommunications technology that does not interface well with the existing E-911 network.  In fact, Voice over Internet Protocol (VoIP) has already been identified as the next big challenge to address.  With the organizational structure already in place, Virginia is ready to meet this challenge as well.
Return on Investment

While outcome measures, such as number of lives saved, is impossible to determine, approximately 75% of all wireless subscribers in Virginia now have access to the wireless E-911 Phase II technology.  Anecdotally, PSAPs have reported successful stories of Phase II in action.  An example of such a story occurred in March 2004 when a Charlottesville woman was abducted and forced into the trunk of her car.  Fortunately, she had her wireless telephone and called 9-1-1.  Because of the Phase II location technology, public safety responders were able to locate and rescue her before any harm came to her.

Only 22 PSAPs, serving 6% of the population, have not yet deployed the service with at least one carrier in their area.  In just four years, the Wireless E-911 Deployment Project has accomplished for wireless E-911 what took over 15 years for landline E-911.   Deployment is projected to reach 80% by July 1, 2004 and 100% by July 1, 2005.  Generated from a $0.75 monthly surcharge on each wireless telephone, the total funding provided by the Board since its inception, including project management and landline grants, is over $95 million.
.
	FY
	PSAPs
Funded
	%
Phase I
	%
Phase II
	PSAP
Funding
	Wireless Provider Funding

	2000
	23
	
5%
	
0%
	
$4,316,115
	
$396,144

	2001
	40
	
23%
	
0%
	
$7,047,639
	
$1,862,736

	2002
	81
	
47%
	
6%
	
$13,930,840
	
$3,719,132

	2003
	125
	
92%
	
48%
	
$18,861,283
	
$5,288,230

	2004*
	137
	
95%
	
80%
	
$18,012,492
	
$10,000,000


*Projected

In addition to being able to locate a wireless 9-1-1 caller, this project has also improved the efficiency of the public safety call taker answering the call.  While wireless E-911 will likely never have the accuracy of the landline E-911 system, having the location provides the call taker with another tool to help locate the caller more quickly, to identify duplicate calls for the same incident, and to recognize patterns in the calls that may indicate a larger event.  Now even the smallest PSAPs in Virginia have state of the art mapping systems that traditionally would have only been available in the larger PSAPs.  Through this project, Virginia has closed the gap in 9-1-1 service level between the large and small localities.  All citizens and visitors in Virginia will have access to the highest-level emergency communications system available.
Conclusion

In the post-September 11, 2001 world, there is a much greater focus on public safety and homeland security.  The starting point for most public safety and homeland security events will be the local PSAP or 9-1-1 center.  With wireless callers representing as high as 50% of all 9-1-1 calls in some areas, Virginia was required to take aggressive action to address the challenge that these calls placed on the PSAP.  The Wireless E-911 Deployment Project not only responded to the immediate issues associated with wireless E-911, but also has prepared Virginia to respond to future challenges as well.
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