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INTRODUCTION

In accordance with Federal Communications Commission (FCC) Order 94‑102, the California 9‑1‑1 Emergency Communications Office (9‑1‑1 Office) has launched a project to implement wireless enhanced 9‑1‑1 services (wireless E9‑1‑1 Phases 1 and 2) for wireless telephone users throughout California.  A major emphasis of this project is the redistribution of statewide wireless 9‑1‑1 call volumes to local public safety answering points (PSAPs) from the California Highway Patrol (CHP) communications centers that handle an overwhelming number of wireless 9‑1‑1 calls.  A means to enhance the usefulness of wireless E9‑1‑1 data is the PSAPs use of a Geographic Information System (GIS).  This document is prepared as a planning guide to help the PSAP Manager comprehend the world of GIS and how it may interface with 9‑1‑1 wireless and wire‑line call taking, as well as, assist PSAPs in requesting state 9‑1‑1 Office reimbursement.

what is gis?

A Geographical Information System (GIS) is an organized collection of computer hardware, software, geographic data, and personnel designed to efficiently capture, store, update, manipulate, analyze, and display all forms of geographically referenced information.  Sometimes referred to as electronic mapping, it is that and much more.  A GIS is an integrated database containing information about geo‑referenced spatial objects – points, lines and polygons – plus the software and hardware used by personnel to display and manipulate these objects.  The application of GIS concepts and technology to particular issues or problems results in multiple layers of information systems including land, stream, and/or transportation.
PSAPs should not underestimate the complexity of acquiring an accurate GIS.  This project will likely require a partnership of resources both inside and outside the PSAP, city, county, and surrounding communities.

GIS AND ENHANCED WIRELESS 9‑1‑1

GIS technologies and their successful integration in PSAP architectures are in continuous development.  GIS applications can be developed to assist in identifying the location of enhanced wireless 9‑1‑1 (Wireless E9‑1‑1) callers in both Phase I and Phase II environments.  The three phases of wireless 9‑1‑1 are summarized below to provide historical context.
Wireless 9‑1‑1, Phase 0

Phase 0 is not considered to be enhanced wireless 9‑1‑1 service, as it does not provide location data.  Since the mid‑1980s, the California Highway Patrol (CHP) has answered Phase 0 wireless 9‑1‑1 calls, made from wireless phones, on 7‑digit telephone lines, without the benefit of automatic number identification (ANI) and automatic location identification (ALI).  In January 2001, California law changed to allow for the routing of wireless 9‑1‑1 calls to local public safety answering points (PSAPs).  A few months prior to the change of law, the State 9‑1‑1 Office launched a project to bring wireless E9‑1‑1 to all California PSAPs.  This was in concert with a series of Federal Communications Commission (FCC) orders, commonly referred to as FCC Docket 94‑102, requiring wireless service providers to upgrade 9‑1‑1 service.  Up until that time, the CHP had coordinated all aspects of wireless 9‑1‑1 in California, using the 7‑digit public switched telephone network (PSTN) to answer and transfer, when necessary, wireless Phase 0 calls to local agencies.

Wireless E9‑1‑1, Phase I

Wireless E9‑1‑1, Phase I, is the first phase of enhanced wireless 9‑1‑1 or Wireless E9‑1‑1.  Wireless E9‑1‑1 currently uses much of the established wire‑line E9‑1‑1 infrastructure to deliver wireless calls to PSAPs on E9‑1‑1 trunks.  FCC 94‑102 specifies that to be compliant with Phase I, wireless service providers (WSPs) must be able to deliver the callback number and the location of the cell tower and antenna that received the call.  This applies to WSPs only for  PSAPs that are ready and request the service.  In January 2002 the San Francisco Consolidated Emergency Communications Center (SF CECC) became to first local PSAP in California to receive Phase I Wireless E9‑1‑1 calls directly.  Many other PSAPs have since followed and are receiving both Phase I and Phase II wireless E9‑1‑1 service.  

Wireless E9‑1‑1, Phase II

Wireless E9‑1‑1, Phase II, includes Phase I and requires that WSPs also be able to provide detailed caller location information to PSAPs within specified FCC accuracy standards.  As with Phase I, this applies to WSPs only for PSAPs that are ready and request the service.  Originally targeted for October 2001, the FCC granted extensions to most wireless service providers (WSPs) regarding their Phase II capabilities.  The date many now reference as the deadline for all WSPs to be Phase II capable is December 31, 2005.  To be considered Phase II compliant WSPs, using handset‑based location systems, must be capable of providing a caller’s location within 50 meters at least 67% of the time.  WSPs using network‑based location systems must be capable of providing a caller’s location within 100 meters at least 67% of the time.  These technologies deliver latitude/longitude information, to assist the PSAP call taker in locating a wireless 9‑1‑1 caller when needed.  WSPs also typically provide additional uncertainty and confidence data to help call takers judge the reliability of the latitude and longitude coordinates delivered.  Although the FCC’s Phase II requirement does not mandate a GIS in the PSAP to answer wireless 9‑1‑1 calls, GIS is a good way to make use of the location data being delivered with Phase II calls.

The 9‑1‑1 Office Role in funding GIS
As an incentive for PSAP participation in the Wireless E9‑1‑1 Project, the 9‑1‑1 Office will provide participating PSAPs a one‑time allotment for costs associated with implementation of a GIS.  Primary PSAPs that agree to answer wireless E9‑1‑1 calls directly, or secondary PSAPs that receive transferred wireless calls through the E9‑1‑1 network, may request GIS funding by following the GIS Reimbursement Claim Process or the GIS Direct Funding Process outlined in the State of California 9‑1‑1 Operations Manual (9‑1‑1 Manual), Chapter III ‑ Funding.  You may view Chapter III at http://www.documents.dgs.ca.gov/td/911/Chapter3.pdf on the 9‑1‑1 Office website.

GETTING STARTED AND DEFINING YOUR GIS 

To get started, it is important to define what you want in a GIS Project Statement.  The following GIS Project Statement template and example can be used as a starting point for PSAPs to consider when defining the GIS Plan in terms of who, what, where, when, how, why, and how much.  Some research will be required to fill in the blanks to develop a good summary of what the allotted GIS funds will be used for.  Such a project statement might also be used as a guide for final system acceptance.  Click on the following link for more information on project planning:
Detailed information on GIS pla" 


More information on GIS planning, research, and analysis

Sample format for GIS Project Statement

The (PSAP AGENCY( will be acquiring the (GIS VENDOR & PRODUCT( GIS that shall accommodate the State of California Wireless‑ALI Format (LATEST VERSION( as well as future formats and be integrated by (GIS INTEGRATOR( into (MANUFACTURER( ( Choose CPE or CAD or Stand‑alone( (MODEL(, for (# OF WORKSTATIONS( workstations.  The GIS shall use (# OF MAP LAYERS( map layers from (MAP DATA SOURCE(S)( to display the most accurate location of any 9‑1‑1 caller and be fully functional with all service provider’s (Traditional Wire‑line, Wireless, VoIP, Telematics, and others) data variations for $(COST( by (DATE(.  This installation also includes the upgrades of map display software by (GIS INTEGRATOR)( for <Product> for (# YEARS( years at a cost of $(COST( per year, and maintenance of map data sets by (MAP DATA SOURCE(S)( for (# YEARS( years at a cost of $(COST( per year.

Sample GIS Project Statement 

The XYZ PD will be acquiring the ORION Mapstar GIS that shall accommodate the State of California ALI Format 04 as well as future formats and be integrated by SBC into Plant CPE VESTA for 4 workstations.  The GIS shall use 10 map layers from XYZ County, Thomas Brothers, US Forest Service, and imagery available at CaSIL, to display the most accurate location of any 9‑1‑1 caller and be fully functional with all service provider’s (Wireless, VoIP, Telematics, and others) data variations for $60,000 by March 1, 2006.  This installation also includes the upgrades of map display software by SBC for ORION Mapstar for 4 years at a cost of $7,500 per year, and maintenance of map data sets by XYZ County for 4 years at a cost of $1,000 per year.

Preparing a GIS Spending Plan 

The sections pertaining to GIS in the 9‑1‑1 Manual, located at http://www.documents.dgs.ca.gov/td/911/Chapter3.pdf can be found on pages 16‑17 and 23‑24.  As noted on page 23, the 9‑1‑1 Office requires PSAPs to submit a GIS spending plan in order to obtain a funding commitment from the 9‑1‑1 Office for GIS.  GIS spending plans should detail all GIS expenditures.

To assist PSAPs with their GIS spending plans, this document includes a GIS Spending Plan Checklist and GIS Spending Plan Summary.  The checklist highlights the major issues that PSAPs should consider and address before requesting GIS funding.  For detail regarding terms and concepts, as well as examples of spending plans, hyperlinks have been provided.  The summary provides a sample format for PSAPs to follow in completing their GIS spending plan.

GIS SPENDING PLAN CHECKLIST

In the following pages, the GIS Spending Plan Checklist and the 
" 


 HYPERLINK  \l "GIS_Spending_Plan_Summary" 

GIS Spending Plan Summary

 should be completed by each PSAP seeking 9‑1‑1 Office funding to ensure the PSAP has performed a comprehensive evaluation of their GIS needs.  Each checklist item should be explained by the PSAP in sufficient detail, as noted in the examples.  The completed checklist and summary, together with any other supporting documentation, will comprise a PSAP’s GIS Spending Plan to be submitted to the 9‑1‑1 Office.  Please refer to Chapter III of the 9‑1‑1 Manual for GIS funding policy and GIS funding processes.

GIS SPENDING PLAN CHECKLIST

Question 1:   
Yes (    
No (    

Have you identified the source of all GIS map datasets to be used in the PSAP for E9‑1‑1 purposes?

PSAPs should describe and identify in their GIS spending plan the source and costs associated with all GIS map datasets to be used for 9‑1‑1 related purposes.  This includes the initial acquisition cost of the GIS map data plus any other costs that will be incurred as a result of enhancing the GIS map data to meet PSAP needs.  Use the GIS Spending Plan Summary to itemize all GIS costs for which you are requesting reimbursement under the GIS allotment.  
Click here for More Information on Question 1.
Click here for Example for Question 1.
Question 2:  
Yes (    
No (
Have you identified the level of map dataset maintenance that will be required?

PSAPs should describe and identify the cost of maintaining the GIS map datasets they will be using in their PSAP.  Use the GIS Spending Plan Summary to itemize costs, if requesting reimbursement from the GIS allotment. 

Click here for More Information on Question 2.
Click here for 
" 

Example for Question 2.



Question 3:  
Yes (    
No (
Have you identified the GIS map‑reader software and/or other GIS software applications to be used in the PSAP?
PSAPs should describe and identify all GIS software applications to be used and all costs associated with the software needed to display and process GIS map datasets for call takers.  Use the GIS Spending Plan Summary to itemize all GIS software costs for which you are requesting reimbursement under the GIS allotment.

Click here for 
" 

More Information on Question 3.


Click here for 
" 

Example for Question 3.  



Question 4:  
Yes (    
No (
Have you determined the computer system to be used and any necessary hardware/software upgrades needed for your GIS?
PSAPs should identify and describe the computer system they will be using to run GIS applications and any associated costs that will be incurred as a result of adding hardware or software to this computer system.  The cost of maintaining this hardware and software over time should be considered as well.  Use the GIS Spending Plan Summary to itemize all computer system costs for which you are requesting reimbursement from the GIS allotment.

Click here for 
" 

More Information on Question 4.

Click here for 
" 

Example for Question 4.



Question 5:  
Yes (    
No (
Have you determined how the mapping system will interface to the E9‑1‑1 system?
PSAPs should identify and describe the interface used to deliver E9‑1‑1 ANI and ALI data elements from the 9‑1‑1 system to the GIS (mapping system) and incorporate the new elements of latitude, longitude, uncertainty, and confidence.  Use the GIS Spending Plan Summary to itemize GIS interface costs, if requesting reimbursement from the GIS allotment.

Click here for 
" 

More Information on Question 5


Click here for 
" 

Example for Question 5



Question 6:  
Yes (   
No (
Have you determined what kinds of GIS training will be needed for 9‑1‑1 call takers and others?

PSAPs should identify and describe any GIS training that will be needed by call takers and others.  Use the GIS Spending Plan Summary to itemize GIS training costs, if requesting reimbursement from the GIS allotment.

Click here for 
" 

More Information on Question 6.


Click here for 
" 

Example for Question 6.



Question 7: 
Yes (  
No (    
Do you have an acceptance test plan (ATP) for the GIS?

PSAPs should identify and describe the acceptance test plan (ATP) to be used before full payment is rendered to the GIS contractor.  Use the GIS Spending Plan Summary to itemize GIS ATP costs if requesting reimbursement from the GIS allotment.

Click here for 
" 

More Information on Question 7.


Click here for 
" 

Example for Question 7.



Question 8:  
Yes (    
No (
Have you determined a timeline for GIS implementation?

PSAPs should identify the timeline for all aspects of their GIS project implementation.  Use the GIS Spending Plan Summary to show when GIS costs are expected to be incurred.  If exact future costs are unknown, provide a cost estimate.

Click here for 
" 

More Information on Question 8.


Click here for 
" 

Example for Question 8.

Question 9: 
Yes (    
No (   

Have you described all GIS elements with their respective costs and listed each requested reimbursement item in a GIS Spending Plan Summary?

PSAPs should use the GIS Spending Plan Summary to itemize all GIS cost elements for which they will be requesting direct payment or reimbursement from their 9‑1‑1 Office GIS allotment.  Additionally, PSAPs should complete and attach their GIS checklist and provide sufficient description detail, as shown in the examples for each of the GIS categories listed above. This will complete their GIS spending plan.

Click here for 
" 

More Information on Question 9


Click here for 
" 

Example for Question 9



LINKAGE TO ADDITIONAL SUPPORTING INFORMATION

More Information on GIS Planning, Research, and Analysis
Pre‑Planning 

Pre‑planning is the process project planner(s) use to establish the goals and objectives of a project in order to move forward with a project plan.  Many times this involves stepping back from the project details to get a high‑level view of what is desirable and feasible at the time.  Pre‑planning helps formulate and establish the project structure and rules, such as who the project stakeholders and team members will be, communication protocols, and how decisions will be made.  In essence pre‑planning helps establish the who, what, where, when, how, and why of the project.

Start pre‑planning by identifying all potential project resources including funding sources that are available from the State 9‑1‑1 Office.  The 9‑1‑1 Office consultant staff can quickly provide a PSAP with the funding level(s) available from the Program for GIS.  If there are other sources (grants, set‑aside monies, etc.) then this might allow for a more extensive and comprehensive GIS project.

As noted, GIS is complex and relatively new to the PSAP world, so one should not hesitate to seek out expertise.  There is most likely GIS expertise and resources available in the city or county where the PSAP is located, or perhaps at some other PSAP that has already been through the process.  There are good sources of information available via the internet that can help get the project moving.  The State of California has established a GIS Council with many state and local government entities involved.  Working with the GIS Council is the California Mapping Coordinating Committee (CMCC), the State working group that maintains the State GIS website at http://gis.ca.gov, which includes the California Spatial Information Library (CaSil), a repository for California GIS data.  Likewise, the federal government has many GIS websites available such as the one maintained by the U.S. Geological Survey at http://fgc3.wr.usgs.gov.
Research 

Research is an integral part of pre‑planning.  The funding level identified for the project will usually give project planners an idea of the range of potentially viable alternatives.  Research may help project planners narrow down alternatives and identify the advantages, disadvantages, and feasibility of each.  

Research maximizes the chances of project success.  A good amount of time should be planned for learning and visiting other GIS installations, preferably at PSAPs similar in size and function.  Before visiting sites, find out as much as possible in advance, and have a prepared list of questions.  Research should provide those person(s) charged with implementing the project a good understanding of available alternatives and should help them identify the elements that may be required within each alternative to successfully complete the project.  Good research establishes the basis for sound project decisions.

Needs Analysis 

A needs analysis should be completed to clearly define PSAP expectations for the project and to help planners balance potentially viable alternatives against PSAP needs.  If no viable alternative(s) can be identified, then the project should be suspended until additional resources become available.  It is important to prioritize “needs.”  Not everyone will concede that there is overlap between needs and wants but there usually is.  Many system planners establish a tiered system of requirements: 1) mandatory (must have), 2) desirable (very useful), and 3) optional (nice to have) to differentiate needs from wants.  Always involve the users at an early stage in the needs analysis.  The more users are consulted, the greater the tendency will be for them to support the project.









Back to 
" 

GIS Project Statement



Question 1 Detailed Information.  

Have you identified the source of all GIS map datasets to be used in the PSAP for E9‑1‑1 purposes? 

More Information on Question 1

Definition “GIS map datasets” ‑ Otherwise known as shape files, map datasets are the building blocks (points, line segments, and polygons) of a GIS that graphically represent the desired elements to be viewed in an electronic map.  The essence of any GIS system is its map datasets.  










Back to Question 1
In a GIS, each shape file defines a map element, such as a street segment (street between two intersections), waterway, park, building, county line, etc., all with respect to their geographical positions on the surface of the earth.  These sets of shape files (map data) are typically described in terms of map layers.  Each layer is associated with a set of attribute data, including its defining geo‑coordinates, usually in a latitude/longitude format.  A street centerline map layer, very important in a PSAP GIS, is typically built with address ranges as well as street names, street direction, MSAG jurisdiction, etc., all of which are attributes associated with the line segments representing roadways.  GIS staff may need to enhance centerline address ranges with address point data to ensure the GIS addressing meets PSAP needs.  Other examples of layers likely to be a part of a PSAP’s GIS include hydro (streams, lakes, rivers, canals), topography (various elevation levels), cadastral (property parcels), parks, fire/police stations, fire hydrants, and various types of structures.  

Having and maintaining good map data is essential to establishing a viable GIS.  A GIS is only as good as the time invested up front and over time to maintain its desired level of completeness and accuracy.  One might wonder, how robust and accurate must a PSAP’s map data be?  The more accurate the better; however, there is always a point of diminishing returns.  This is something project planners should determine.  Perhaps more important than exact spatial accuracy in a dataset (defining its geographical position on the earth) is the accuracy of GIS attribute data.  It is often much more important for addressing to accurately reflect the relative address location on a street and the correct street name, than having the street’s positional location be exact in latitude/longitude terms.  Data that is procured from commercial sources off the shelf will generally not have the attribute accuracy required for PSAPs.  As wire‑line calls need to key on MSAG street names, it is also vital that GIS terminology be reconciled with the wire‑line MSAG. 

Back to Question 1
Example for Question 1

Our PSAP will be using map datasets available from the County (and maintained by the County) that cover our City and at least 5 miles beyond in each direction.  The map datasets provide many layers, including a street center line file with point addressing that meets both the spatial and addressing accuracies required for our PSAP.  Other layers include jurisdictional boundaries, parcel boundaries, parks, waterways, fire hydrants, bridges, major structures, and ortho‑rectified aerial photography with 6‑inch resolution.  The cost to our PSAP has been $20,000 in person hours to enhance address data plus a $1,000 per year annual subscription fee detailed in the GIS Spending Plan Summary.  We are also currently working with our County MSAG Coordinator to ensure that all addresses in our GIS are MSAG compliant, but we will not be requesting any funding for this under our GIS allotment.
Back to Question 1
Question 2 Detailed Information:  Have you identified the level of map dataset maintenance that will be required?

More Information on Question 2 

Whatever the source of the map datasets, it is likely that this data will need to be periodically assessed and enhanced to meet PSAP needs over time.  To the extent feasible, the GIS will need to accurately reflect reality, and reality is not stagnant.  New structures and roads, and various other changes can have a profound impact on the GIS map data and the ability of PSAP staff to effectively use it.  Project planners should factor in up front what level of map dataset maintenance will be required and what this will cost.  Consideration should be given to working with the city or county GIS departments, so that this burden does not fall strictly on the PSAP staff.  There may already be an adequate GIS updating system in place.  Whatever the case, all costs should be identified in the GIS spending plan.

Back to Question 2
Example for Question 2

Our City will be working with our County GIS staff to provide and maintain all GIS map datasets at an accuracy level that meets the needs of our PSAP.  The ongoing cost to maintain this data will be an annual subscription fee of $1,000 per year, detailed in our GIS Spending Plan Summary.









Back to Question 2
Question 3 Detailed Information:  
Have you identified the GIS map‑reader software and/or other GIS software applications to be used in the PSAP?  
More Information on Question 3

At a minimum, a GIS map reader software application will be required for users to view the GIS map datasets that are intended for PSAP use.  This is the software that allows users to selectively view, zoom, and pan the available map data.  The map reader software typically also allows users to select or deselect various map dataset layers (streets & roads, structures, parks, waterways, jurisdictional boundaries, fire hydrants, elevations, imagery, etc.) so that views can be customized for a particular use.   Beyond the basic map reader software, there may be other GIS applications required to fully meet PSAP needs.  A GIS can be a very powerful tool with many more uses than just electronic mapping.  Many vendors offer GIS software to modify datasets so that shape files can be created and changed.  This should be considered if the PSAP is going to be involved in map dataset maintenance.  Also, products that reconcile the 9‑1‑1 MSAG with GIS data can prove to be very useful.  Likewise, there are GIS‑based CAD applications that integrate with Automatic Vehicle Location (AVL) systems to assist radio dispatchers in locating the nearest unit to an incident.  Project planners should carefully consider all potential uses for GIS before selecting application(s).  











Back to Question 3
Example for Question 3  

We will be using a map‑reader software application available from our CAD vendor called “MapPoint”.  This product allows call takers to customize their individual displays to suit their jurisdictional responsibilities.   It will display caller locations based on latitude longitude coordinates, state plane coordinates, or addresses.  Additionally, we will be procuring another MSAG Matching software product that will identify and reconcile street names and other GIS attribute data that may be different in the MSAG and our GIS.  The cost to purchase and update these products over the next five years is identified in our GIS Spending Plan Summary.











Back to Question 3
Question 4 Detailed Information:  Have you determined the computer system to be used and any necessary hardware/software upgrades needed for your GIS?  
More Information on Question 4

GIS applications will run on a computer system.  This GIS computer system will often be associated with either the 9‑1‑1 telephone system or the computer‑aided dispatch (CAD) system, but could also be run on a separate stand‑alone computer system or web‑based server platform.  

Once the computer system and GIS software applications to be used are determined, project planners will need to identify all computer system equipment and software needed for the GIS to function well.  If using an existing computer platform, the computer system hardware may need to be upgraded to support the new GIS applications.  If running applications with map data on local hard drives, chances are that hard drive capacities will need to be expanded.  Memory expansion and processing enhancements might also be required.  If running these applications on a local area network (LAN), wide area network (WAN) or web‑based server, then similar upgrades may be required on the servers.  Likewise, some operating systems or other software applications may need to be enhanced to support the additional GIS processing.











Back to Question 4
Example on Question 4
The GIS applications we will be using (noted above in item 3) will run on our existing CAD system.  In order to support these applications our CAD and GIS staff recommend that we upgrade all personal computers to 512 megabytes of RAM and increase the hard drive capacities to 80 gigabytes each.  Additionally, we will be upgrading the CAD server operating system software to version 6.4.2.  The cost to purchase and update these products over the next five years is identified in our GIS Spending Plan Summary.











Back to Question 4


Question 5 Detailed Information:  Have you determined how the mapping system will interface to the E9‑1‑1 system?
More Information on Question 5

All E9‑1‑1 information received at the PSAP, whether from wire‑line or wireless callers, is initially delivered to the E9‑1‑1 system via the telephone company database, and then on to the call taker’s ALI display.  The challenge is to design an E9‑1‑1 interface to the GIS that accurately interprets and clearly shows the desired data elements to call takers and other users in an easy‑to‑read, easy‑to‑understand, geographical map display.  

The State 9‑1‑1 Office has worked with key stakeholders to standardize the ALI format needed to support both wire‑line and wireless E9‑1‑1 in California.  To gain a good understanding of how this standard display impacts GIS, follow the links below to documents posted on the 9‑1‑1 Office website: 

· The typical Wireless ALI display that results from this standardized ALI format is illustrated on the website at:  http://www.documents.dgs.ca.gov/td/911/wirelessALIPhaseIIDisplay.pdf.  

· An associated document that describes and explains each of the various field parameters in the standard ALI display is available at:  http://www.documents.dgs.ca.gov/td/911/wirelessaliphaseIIfieldparameters.pdf.  

· California’s standardized ALI “Format 04” can be found on the State 9‑1‑1 Office website at:  http://www.documents.dgs.ca.gov/td/911/Format04_w_positions.pdf.  

All three of these documents should be shared and understood by GIS, CAD, and/or 

9‑1‑1 technical staff prior to completing a GIS Spending Plan.

In designing the 9‑1‑1–to‑GIS interface, the class of service (CoS) field will be the primary key used to distinguish Phase 1 from Phase 2 wireless calls, as well as different types of wire‑line calls.  When the CoS reads “W911” the call is a wireless Phase 1 call and the data received is that of the cell site or cell sector centroid.  When the CoS reads “WPH2” the call is a wireless Phase 2 call and the data received pertains to the wireless caller’s actual location.  When the CoS reads RESD, BUSN, PAYP, or PBX, the call is a wire‑line call.

The Phase 2 latitude/longitude coordinates will obviously need to be delivered to the GIS to map the approximate location of a wireless caller.  However, there are a number of other wireless E9‑1‑1 data elements that a PSAP may also wish to display.  The Phase 2 uncertainty factor (in meters), which indicates a potential search area, is certainly relevant, as is the confidence (%) measure.  These two fields together give the call taker a reliable measure regarding the accuracy of the Phase 2 data.  

A PSAP may choose to include other data associated with Phase 1 calls in their GIS, such as:  cell site address and/or cell site latitude/longitude coordinates, sector directionals, cell sector or centroid location, and/or Thomas Brothers map data.   It is important to note that latitude/longitude information is delivered with Phase 1, and that it is not an indication of the caller’s location, but rather an indication of cell site or cell sector centroid location.  More information pertaining to all 9‑1‑1 field data can be found in the ALI parameters document, already referenced above, and on the 9‑1‑1 Office website at:.  http://www.documents.dgs.ca.gov/td/911/wirelessaliphaseIIfieldparameters.pdf.

Additionally, to assist in designing the GIS interface, the 9‑1‑1 Office has developed a document that addresses the differences that exist between Phase 1 and Phase 2 and details how each of the wireless service providers (WSPs) deliver the required Wireless ALI data.  Though the ALI format has been standardized in California for both wireless and wire‑line calls, there are still a few differences in the data that populates the standard ALI fields.  For example, the latitude/longitude coordinates that Sprint PCS delivers with a Phase 1 “W911” location fix are that of the cell sector centroid (the center of cell antenna coverage area); whereas most other WSPs deliver the latitude/longitude of the cell site.  These and other variations are described in the document labeled “WSP ALI Matrix” available on the 9‑1‑1 Office website at:  http://www.documents.dgs.ca.gov/td/911/WSPW-ALIMatrix.pdf.  It is important that project planners and GIS application developers fully understand these variations so they always have the wireless ALI data elements correctly interpreted by the GIS.

Since most E9‑1‑1 calls made to local PSAPs will continue to be from wire‑line callers, GIS developers will need to focus on the address field when the class of service (CoS) field indicates the call is wire‑line.  Whereas the latitude/longitude coordinates specify a wireless caller’s location, the wire‑line address provided is still the field that identifies the location of a wire‑line call.  There are exceptions, as in the case of a PBX CoS, where the address provided will typically be that of the address of the central campus location, not that of the caller.  The GIS should clearly indicate this to the call taker.
















Back to Question 5
Example for Question 5
We have been working with our CAD provider who is providing the GIS application as part of a larger project involving CAD enhancements.  We have shared the documents available on the web site and had several conference calls with the CAD vendor, State 9‑1‑1 Office staff, our County MSAG Coordinator, and others to ensure that all understand how the GIS and CAD will interface with both the wireless and wire‑line ALI data.  Our GIS system will clearly distinguish the difference between Phase 1 and Phase 2 wireless calls, as well as all types of wire‑line calls.  A different icon will be used to display:  1) a wireless caller’s location, 2) a cell site, 3) a cell sector centroid, 4) residence, 5) business, 6) payphone, and 7) PBX call.   For wireless Phase 2 calls, the application will indicate a potential search area by keying on the uncertainty field and displaying a search area.  The level of confidence will be shown by a shading factor for the search area.  Our CAD application will provide suggested addresses for wireless Phase 2, based on the latitude/longitude, uncertainty, and confidence information provided.   The GIS and CAD applications will also be able to update the location by having call takers perform an “ALI refresh.”  This will provide call takers and radio dispatchers the ability to track the location of a moving caller.  We are concurrently working to have our CAD upgraded to perform location‑based dispatching and will soon be implementing an automatic vehicle location “AVL” system as part of the overall project.  Though there are costs associated with the GIS interface, it is part of the larger CAD enhancement.  We are not requesting reimbursement from the GIS allotment for these costs; therefore, no cost items have been included in our GIS Spending Plan Summary for this item.











Back to Question 5
Question 6 Detailed Information:  Have you determined what kinds of GIS training will be needed for 9‑1‑1 call takers/others?
More Information on Question 6

Since GIS will likely be new in the PSAP, the cost of training those involved with or impacted by the GIS should not be overlooked.  Program training needs are ultimately up to the PSAP, but planners should consider how best to integrate GIS into the PSAP so that it is widely accepted and used by all.  Much depends on the extent to which the PSAP will be responsible for the GIS.  Will there be PSAP staff involved in updating GIS map dataset files or will this fall under the city/county GIS responsibilities?   Will the PSAP be responsible for developing some of the training, or will all training needs be met by contractors?   It is a good idea to know how the GIS interface to the 9‑1‑1 system works (for both wireless and wire‑line calls) and to have some real life experience before the PSAP training plan is finalized.  It may be difficult for contracted trainers to develop end user training for this reason.  A “train the trainer” approach or training in successive phases as the system is learned and system glitches are resolved, may prove to be most effective. 











Back to Question 6
Example for Question 6
Our PSAP will be working with our County GIS Department and CAD/GIS provider to ensure that our 9‑1‑1 call takers and radio dispatchers know the full GIS and CAD system capabilities.  Our CAD/GIS provider will provide approximately 20 hours of administrative training to selected PSAP and GIS staff in classes not to exceed 15 persons.  This will be prior to full system cut over.  This training will cover all GIS related system functionality to include how to add and update GIS map data files and re‑configure all system parameters.  The CAD provider has agreed to provide follow‑up training, as needed, approximately one month after system cutover at no additional charge.  The cost of this training is included in our GIS Spending Plan Summary.  We will be using a “train the trainer” approach.   

The 9‑1‑1 supervisory and dispatcher staff that participated in the vendor training will be responsible for developing a brief introductory training session (estimated at 1 hour) that will be given to all call takers in advance of the GIS system cut over.  Furthermore, the County’s GIS department has agreed to keep selected 9‑1‑1 staff up‑to‑date on all GIS activities that impact the PSAP.  There will be no cost reimbursement sought for any training completed by the County GIS or PSAP staff. Therefore, only the cost of the vendor‑provided training is detailed in our GIS Spending Plan Summary.











Back to Question 6
Question 7 Detailed Information:  Do you have an acceptance test plan (ATP) for the GIS?
More Information on Question 7

The best way to make sure that a GIS is doing what it is supposed to do is to include an acceptance test plan (ATP) as part of the payment criteria.  The State 9‑1‑1 Office strongly recommends that PSAPs include an ATP and recommends that at least one wireless service provider (WSP) is cut over to “live” E9‑1‑1 service prior to implementing the ATP.  As noted in question 5 above there are variations in the data being delivered between wireless and wire‑line calls and also between some of the WSPs.  It would be ideal to have all WSPs cut to live service so one could fully test the 9‑1‑1 to GIS interface to ensure that all calls properly display in the GIS.  
If Wireless E9‑1‑1 service has not yet been cut ”live” at your PSAP, you might be able to test wireless calls in the GIS by having another PSAP transfer a wireless E9‑1‑1 call.  This can usually be arranged with WSP drive testers, as there may be other PSAPs implementing Wireless E9‑1‑1 Service somewhere in your region.  Consideration should also be given to testing GIS accuracies for both wire‑line and wireless calls.  Any acceptance test plan should include clearly defined and measurable criteria so there can be little doubt as to whether a contractor or other support entity has passed the acceptance test.











Back to Question 7
Example for Question 7
Our PSAP anticipates having all six of the wireless service providers (WSPs) cut over to live Phase 1 and 2 Wireless E9‑1‑1 Service by June 2005.  This is when we plan to have our GIS activated and our acceptance test plan (ATP) performed.  We currently have 4 of the 6 WSPs delivering Wireless E9‑1‑1 calls directly to our PSAP.  Our GIS contract specifies 50% of the total payment to be withheld until all acceptance test plan criteria have been met.  The ATP includes several items, many of which clearly address the requisite GIS map data accuracy and the E9‑1‑1 interface.  The acceptance testing process will have the contractor demonstrate how call data is to be graphically displayed under a number of call scenarios, including the following:

· Wire‑line Calls (All classes of service: RESD, BUSN, PABX, & PAYP)

· Wireless Calls (W911 and WPH2 classes of service, Lat/Long, Uncertainty & Conf)

· Addressing Accuracies (Random sample of 30 wire‑line calls must match addresses.)

· Spatial Accuracies (Random GPS spot checks must meet the required overall accuracy.)

Notwithstanding the delivery of corrupt ALI data from the E9‑1‑1 network, the GIS system interface must perform exactly as designed to display the appropriate icons with every wireless and wire‑line call.  There is no cost associated with the GIS ATP and therefore nothing is included for this element in the GIS Spending Plan Summary.











Back to Question 7
Question 8 Detailed Information:  Have you determined a timeline for GIS implementation?
More Information on Question 8

Please note that this row in the GIS Spending Plan Summary will reference the first seven rows in the Summary Sheet.

The 9‑1‑1 Office recognizes that GIS is new in many PSAPs and can be somewhat complex.  Large coordinated GIS implementations may occur in phases over a period of months or perhaps years.  Future costs cannot always be exactly identified before there is a need to procure some element of the GIS.  A good example would be the use of GIS monies to purchase the services of a GIS consultant for the PSAP.  In this case it would not be possible to identify all GIS cost elements, let alone their exact costs.

Unlike with the customer premise equipment (CPE) allotment, it is not necessary for PSAPs to deplete all allocated GIS monies at the same time or in a single fiscal year.  However, the 9‑1‑1 Office encourages PSAPs to identify current and future GIS cost elements to the extent possible.  By doing so, PSAPs can continue to reference their GIS spending plan over a long period of time and will not need to re‑justify future expenditures under their GIS allotment.  This is applicable to PSAPs that will not be depleting their entire GIS allotment in the initial year of the project.  The 9‑1‑1 Office views GIS Spending Plans as documents to be created only once and perhaps modified from time to time.  The Spending Plan is used to encourage the appropriate and cost effective use of a GIS allotment and to enable 9‑1‑1 Office consultants to quickly track PSAP GIS expenditures statewide.  It is not designed to place a heavy burden on either the PSAP or the 9‑1‑1 Office consultant.  So, the more elements of the entire project that can be identified up front, the better it will be for everyone.











Back to Question 8
Example for Question 8
Our PSAP will be cutting over to the new county‑wide GIS this January.  Some cost elements have already been completed, such as the $20,000 our city has incurred to enhance the city’s GIS datasets for PSAP use.  This work started over a year ago.  Other elements of the GIS, such as those involving CAD enhancements, should be incurred shortly.  Some of this timing depends on the success of the acceptance testing process we have negotiated with the CAD/GIS contractor.  If all goes well, these costs will be incurred in February 2005.  Other GIS costs, such as the maintenance of GIS and future hardware and software maintenance costs, will occur over the next several years or until our GIS allotment monies have been completely depleted.  To request GIS reimbursements, we will be using the State 9‑1‑1 Office’s form TD‑290 Reimbursement Claim form.  All current and future GIS cost elements known today have been included in the GIS Spending Plan Summary.










Back to Question 8
Question 9 Detailed Information:  Have you described all GIS elements with their respective costs and listed each requested reimbursement item in the GIS Spending Plan Summary?

More Information on Question 9

In order for a PSAP’s GIS Spending Plan to be viable, the cost of the GIS system should not exceed the PSAP’s total available budget and resources.  All current and future GIS costs should therefore be itemized in the GIS Spending Plan Summary, and the total of these costs should be listed in this row.  On the following row include your PSAP’s GIS allotment.  Show the difference (cost to the PSAP) on the last row.

Please note that the GIS Spending Plan Summary includes a statement on the first page that must be signed by the PSAP representative before approval can be obtained from the 9‑1‑1 Office.  We think that PSAPs will be well served by following the steps provided in this planning guide.  Since GIS is new to most PSAPs, care should be taken to use available funding wisely.  Ultimately this is the responsibility of the PSAP.











Back to Question 9
A sample format and completed sample GIS Spending Plan Summary can be found on the following pages.











Back to Question 9

Example for Question 9

PSAP:


Little Big City PD

Completed By:
John/Jane Doe

Title:


PSAP Manager

Date:


11/30/04

I submit that I am a representative of the public safety answering point (PSAP) noted above and have been authorized to act on behalf of this PSAP to request Geographical Information System (GIS) funding from the State 9‑1‑1 Office.  I have completed the required GIS Spending Plan Summary and Checklist (attached) and understand the various issues regarding GIS in PSAPs as explained in the detail of the GIS Checklist provided by the State 9‑1‑1 Office.  Furthermore, I understand the GIS allotment is limited to that amount specified in our PSAP’s GIS allotment letter from the State 9‑1‑1 Office and that no other State 9‑1‑1 Office funding is available exclusively for GIS.

By:  _______________ SIGN HERE______________________

(Signature of PSAP Representative)

	GIS Spending Plan Category
	Brief Description of Item 
	Contractor (Vendor or other Payee)
	Expected Timeline (when cost will be incurred)
	Desired Funding Method
	Method of Documenting Proof of Payment
	Cost

(Exact or Estimated)
	Notes

	Map Dataset Costs (See Checklist Question 1)
	GIS Dataset Enhancement


	County
	Already Incurred. Work completed over the past year.
	State Form TD‑290
	County Invoice and Cancelled Check
	$20,000
	 We will be submitting for reimbursement upon State 9‑1‑1 Office approval of our GIS Spending Plan.

	Map Dataset Maintenance

(See Checklist Question 2)
	GIS Dataset Maintenance
	County
	$1,000 per year over next five years.
	State Form TD‑290
	County Invoice and Cancelled Check
	$5,000
	We will be submitting annually for reimbursement upon State 9‑1‑1 Office approval of our GIS Spending Plan

	GIS Application Software

(See Checklist Question 3)
	1) GIS Map Reader “Map Point” software

2) GIS MSAG Match Software
	CAD Vendor

CAD Vendor
	Already Purchased. Cost expected to be incurred Feb./05

Already Purchased. Cost expected to be incurred Feb./05


	State Form TD‑290

State Form TD‑290


	CAD Vendor Invoice and Cancelled Check

CAD Vendor Invoice and Cancelled Check


	$21,000

$7,000
	$3,000/seat license/7 pos. includes 5 year software support.

System License Cost is $7,000.

	System Upgrades

See Checklist Question 4.)
	1) PC RAM upgrades

2) PC Hard Drive Upgrades

3) CAD OS Software Upgrade
	XYZ Computer

XYZ Computer

CAD Vendor


	January 04

January 04

February 04
	Direct Pay from 9‑1‑1 Office

Direct Pay from 9‑1‑1 Office

State Form TD‑290


	TBD

TBD 

CAD Vendor Invoice and Cancelled Check


	$700

$1,400

$10,000
	Est. $100 each for 7 PCs

Est.  $200 each for 7 PCs

Upgrade to OS 6.4.2



	9‑1‑1 Interface

(See Checklist Question 5.)
	New interface being developed.
	CAD Vendor 
	N/A
	N/A
	This cost not being claimed for reimbursement.
	N/A
	Part of the larger CAD/GIS upgrade.

	Training Plan

(See Checklist Question 6)
	Training Sessions – for admin staff & PSAP trainers (20 hours).
	CAD Vendor
	January/05 
	State Form TD‑290


	CAD Vendor Invoice and Cancelled Check


	$2,000
	We are having selected staff trained by CAD vendors, who will train all other staff.

	Acceptance Test Plan – ATP

(See Checklist Question 7.)
	Vendor must meet all defined criteria or 50% payment withheld.
	CAD Vendor
	N/A
	N/A
	N/A
	$0
	No cost for ATP.  Part of vendor requirement.

	GIS Implementation Timeline

(See Checklist Question 8.)
	Project Started with dataset enhancement in August 03 and is projected to cut over in PSAP January 05.
	Various – See above.
	N/A
	N/A
	Various – See above.
	N/A
	We have not identified any future costs, but request that residual allotment monies (approx. $7,900 shown below) be reserved for any unexpected upgrades or maintenance beyond that already shown.   

	Total GIS Cost

(See Checklist Question 9.)
	
	
	
	
	
	$67,100
	

	One‑Time GIS Allotment
	
	
	
	
	
	$75,000
	

	Cost to the PSAP
	Note:  Alternative Funding Source should be identified if there is shortage.
	
	
	
	
	$7,900 Residual
	See note above.   


(Note:  Use the back arrow in the MS Word web toolbar to return to your previous location.)

PSAP:


____________________

Completed By:
____________________

Title:


____________________

Date:


____________________

I submit that I am a representative of the public safety answering point (PSAP) noted above and have been authorized to act on behalf of this PSAP to request Geographical Information System (GIS) funding from the State 9‑1‑1 Office.  I have completed the required GIS Spending Plan Summary and Checklist (attached) and understand the various issues regarding GIS in PSAPs as explained in the detail of the GIS Checklist provided by the State 9‑1‑1 Office.  Furthermore, I understand the GIS allotment is limited to that amount specified in our PSAP’s GIS allotment letter from the State 9‑1‑1 Office and that no other State 9‑1‑1 Office funding is available exclusively for GIS.

By:
___________________________________________

(Signature of PSAP Representative)

	GIS Spending Plan Category
	Brief Description of Item 
	Contractor (Vendor or other Payee)
	Expected Timeline (when cost will be incurred)
	Desired Funding Method
	Method of Documenting Proof of Payment
	Cost

(Exact or Estimated)
	Notes

	Map Dataset Costs (See Checklist Question 1)
	
	
	
	
	
	
	

	Map Dataset Maintenance

(See Checklist Question 2)
	
	
	
	
	
	
	

	GIS Application Software

(See Checklist Question 3)
	
	
	
	
	
	
	

	System Upgrades

See Checklist Question 4.)
	
	
	
	
	
	
	

	9‑1‑1 Interface

(See Checklist Question 5.)
	
	
	
	
	
	
	

	Training Plan

(See Checklist Question 6)
	
	
	
	
	
	
	

	Acceptance Test Plan – ATP

(See Checklist Question 7.)
	
	
	
	
	
	
	

	GIS Implementation Timeline

(See Checklist Question 8.)
	
	
	
	
	
	
	

	Total GIS Cost

(See Checklist Question 9.)
	
	
	
	
	
	
	

	One‑Time GIS Allotment
	
	
	
	
	
	
	

	Cost to the PSAP
	Note:  Alternative Funding Source should be identified if there is shortage.
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