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General Info 

 Time    9:00am – 4:00pm 
 Breaks  10:30am, 2:00pm 
 Lunch   11:30am – 1:00pm 
 Bathrooms  (directions) 
 Cell phones  Silent please 
 Questions   Open discussion 

 



Agenda 

 9-1-1 and GIS Today 
 Where is 9-1-1 going? 
 Developing Communication 
 NENA GIS model for public safety 
 Roadmap for future GIS requirements 



Why 



Background 



Why 9-1-1? 

 



1968 - Haleyville, AL 

• 2 p.m. on Friday, Feb. 16, 1968  
• first 911 call was placed from the 

mayor's office in Haleyville 
(Ala.) 



9-1-1 Evolution 

 



What is your emergency? 

 At the end of the day, people will judge by 
three things: 
 Did you save my life? 
 Did you reduce human suffering? 
 Did you protect my property? 

Maj Gen Bill Reddel 
The Adjutant General (TAG) 
New Hampshire National Guard 
NSGIC 2013 Midyear Conference 



How does 9-1-1 work 
Role of GIS today 

9-1-1 and GIS Today 



9-1-1 Evolution 

 



ENHANCED 9-1-1 



MSAG  
(workhorse of 9-1-1) 

 



ALI database 

 



MSAG builds 
router database 

MSAG determines 
ALI database 



ALI Discrepancy 

MSAG builds ALI database 

22 Allen 
Ave,  

Oxford 

• Not MSAG valid address 
• NRF (No Record Found) 
• Review phone database fallout 

ALI Database 



ALI 

Automatic Location Identification 

ALI forms the question to the map data  



Wireless 9-1-1 

 Phase 1 
 Calling back number 
 Tower sector 

 Phase 2 
 Call back number 
 Lat/Long 
 Rebid  

 
 



Phase 1 – Tower information 

 



Phase 2 – X,Y of device 

 Phase 1  graphic 
 Phase 2 graphic 



Wireless Routing Today 

 Today’s environment 



9-1-1 Today 



Find 9-1-1 call location 
      Civic address or coordinates 
        Who to send to call 
 

Display CAD Incidents 
 Computer Aided Dispatch 

Response vehicles             
 Display and tracking 

Emergency Notification Systems 

GIS 9-1-1 Functions….. 



GIS basics for 9-1-1 

Ask a question 
Map data gives the answer 



Find107 W Main St? 



Glossary http://www.nena.org/?page=Glossary 

 Handout 

http://www.nena.org/?page=Glossary


Next Generation 9-1-1 
What are the new GIS functions 

Where is 9-1-1 going? 





Why 



Delivery System 

Verses 

“Bigger Boat” 



Why NG9-1-1? 



  

E9-1-1 NG9-1-1 

• Complex analog trunking and 
data network 

• Engineered, managed IP networks 
(ESInet) 

• Translation based control • GIS and database controls 
• Limited to voice calls or TTY via 

phones • Voice, text, video 

• Data limited to 512 charcters • Data unlimited 
• Custom interfaces for each 

service type 
• Standard IP interface for all service 

types  

• Limited ability to transfer calls • Transfer calls to anywhere 
• Limited Emergency Notification 

capability 
• Location-specific emergency alerts 

possible 

• Limited Interoperability • Interoperability unlimited 

Technology Comparison 



GIS and NG9-1-1 



GIS and NG9-1-1 

MSAG 

Validation 

Routing 



NG9-1-1 and GIS 

LVF 

Location 
Validation 
Function 

ECRF 

Emergency 
Call 

Routing 
Function 



 



PIDF-LO 

Presence Information Data Format – 
Location Object 



Location Components 

 
<civicAddress>  
  <A3>New York</A3>  
  <RD>Main St</RD> 
 <PRD>N</PRD>   
 <HNO>101</HNO>  
</civicAddress> 



LVF Process 

 

• Valid 
• Invalid 
• Unchecked 



ECRF Process 

9-1-1 
“Call” 

PIDF-LO ESRP 
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 Exact match 
 Only one option 



Service Boundary Draft 
(Routing attributes) 

AgencyId AgencyId M A 100 
A domain name which is used to uniquely 
identify any agency. 
Example: psap.columbus.oh.us  

Route URI RouteURI M URI 300 
URN/URL for Routing. 
Example: sip:sos.law@city.eoc.tx.us 

Service URN ServiceURN M URN 50 

The URN/URL for the Emergency Service or 
other Well-Known Service 
Example: "urn:service:sos" for a PSAP or 
"urn:service:sos.ambulance" for an 
ambulance service.  



Responsible for GIS Data? 

  

YOU! 



MSAG 

 Maintained by 9-1-1 
 What will happen? 
 Confidence in 

“system”? 
 Technologies coming 

together 
 



Goal 

 
GIS 

9-1-1 



Maintenance Plan 

 Understanding each departments needs and 
requirements 

 Work together 
 Documentation, documentation, documentation 



Developing communication between 9-1-1 and GIS 
professionals 
 Why 
 How 

Communication  



Issue Example 
St Clair Co, IL 

 9-1-1 Call (processed in CAD) 
 ALI - 2421 Antiquity Ln 
 ALI Law responder  County Sheriff 
 CAD Law responder   Shiloh PD  
 Shiloh PD dispatched to call 
 
 Wrong Law agency dispatched to call 

“We think our map data is screwed up” 



Data Analysis – Study area 

 Geocode address to centerline 
 Refine by ESN polygon layer 
 Simulated CAD process 

Analysis 
Address found in 

different ESN  Match Rate 

ALI to Roads with ESN layer 29 99.03% 

ALI to Roads with Police 
Response layer 7506 71.50% 



 
Response zone  - 

Shiloh PD 
(green) 

ESN- St Clair 
(Red line) 

2421 Antiquity Ln 

Wrong data layer used 
 
Understand how answer 
is processed 



Issue Example 

 County in Georgia 
 ENS (Emergency Notification Systems) 
 Resident notified by location 

 



Incident Review 

 Public Safety did not understand requirements 
 GIS data missing or incomplete 

 GIS Road file 
 MSAG Matched 
 No ranges for geocoding 

 Zones  
 Town Boundaries 
 Emergency Response Zones 

 No Address Point File 
 Addressing issues  

 Problems in 45% of sample area 



GIS to understand 9-1-1 “needs” 

 Public safety functions 
 Terminology such as rebidding 

 Accuracy 
 Spatial 
 Attribute 
 Attribute standards 

 Postal 

 Time issue – urgency 
 Need to understand “call affecting” (three things) 
 Not OK to wait – done yesterday 

 



911 needs to understand GIS 

 Understand the functions 
 GIS is more than “map”  
 Each function has different GIS requirements  
 Understand what you are asking for 
 Understand base terminology 
 Understand function they are discussing – such as AVL 

or call plotting, ENS  
 Bring GIS personnel into the discussions – not an 

afterthought 
 General GIS functions are not life and death 



 Importance of 
Accuracy 



Urgency of 9-1-1 



Vehicle Routing 

 More complex question more complex data 
 Functionality related to data and software 
 Understand data requirements 

I want the most direct route from 
point A to point B……. 
Now take into account: 
• Rush hour 
• Speed limits 
• Construction 
• Turning radius for pumper truck 



Current data model 
NG9-1-1 data model 

GIS Model for Public Safety 



PSAP LVF/ECRF 

GIS Responsibility 

MSAG 

Validation 

Routing 

NENA Standards 
Vendor Requirements 



What is your emergency? 

 At the end of the day, people will judge by 
three things: 
 Did you save my life? 
 Did you reduce human suffering? 
 Did you protect my property? 

Maj Gen Bill Reddel 
The Adjutant General (TAG) 
New Hampshire National Guard 
NSGIC 2013 Midyear Conference 



NENA  http://www.nena.org 

http://www.nena.org/


NENA Documents 

 Informational 
 Site Structure Address Points (SSAP) 
 Data synchronization 

 Standards 
 Data Management 
 ECRF 

 Requirements 
 i3 Technical document 



NENA Documents - GIS 

 A Public Safety Answering Point Manager’s Guide to 
Geographic Information Technology 
 White Paper, 2002 

 02-014  
 NENA GIS Data Collection and Maintenance Standards 

 71-501 
 Informational document for data synchronization 

 02-010 
 Standard for GIS formats (legacy) 

 57-001 
 Covers wireless call routing (Standard) 

 08-002 version 1 – Standards for NG9-1-1 
 



NENA 02-010 v9 

 NENA Standard for Data Formats for ALI, MSAG, 
and GIS  (Exhibit 22 – pg83) - Legacy 



Model Breakdown - Legacy 

 ATTRIBUTE NAME – representation 
 USE R/O – field required or optional 
 TYPE – field format 
 DATA DESCRIPTION – what field represents 

 



Required Layers - Legacy 
PSAP 

Line • Centerline 

Point • Emergency Service Agency  
• Cell Tower 

Polygon 

• County 
• Municipality 
• Emergency Service Zone (ESZ) 
• PSAP Boundary 
• Cell sector 



NG9-1-1 Data Model 

 Standards document 
 Public Review soon 
 Attribute information 

 



Data Types – NG9-1-1 

Location 
Data 

• Address points 
• Centerline 
• State, County, Muni 

Service 
Boundary 

• PSAP 
• Fire 
• Law 
• EMS 
• Unlimited … 



Data Layers  NG9-1-1 

Required 

• Centerline 
• Emergency Service Boundary PSAP , law, 

fire, or medical 
• Authoritative boundary 

Strongly 
Recommended 

• Site/structure address points 
• Municipal/County/State or equivalents 
• Cell site and sectors 
• Road name alias table 



Attribute Information 

Mandatory  implies that an attribute value must exist for the 
data field  

Conditional  implies that if an attribute value exists, it must be 
included. If no value exists for the attribute, the data 
field is left blank 

Optional  implies an attribute value may or may not be 
included in the data field 



TYPE 

A Alphanumeric (any combination of 
upper and lower case letters A to Z 
and/or any number from 0 to 9) 

D Date and time using ISO 8601 
compliant formats which are in the 
format of YYYY-MM-DDThh:mm:ss.sTZD 

N Numeric (consisting of whole numbers 
only) 



Draft NG9-1-1 Data Model 



Road Map for Future GIS 
Requirements 



Check List for your GIS 
• How does my data compare to NENA standards? 
• What is my synchronization level? 
• Do we have the layers necessary for 9-1-1? 
• How does my maintenance program stack up? 
• Willing to risk YOUR agency's reputation on it? 



Synchronization Factors 

  

Health of 
the MSAG 

Data 
standards 
• Street name 
• Designator 
• Directional 

Maintenance 
Workflow 



 

ALI 

MSAG 

GIS 



Synchronization Steps 

  

Standardization Synchronization Discrepancy 
reports 

Discrepancy 
corrections Maintenance Re-evaluate 



Henderson, NC 

  

Analysis 
• Review results 
• Determine 

issues 
• Work with 

consultant 

Data 
Cleanup 
• Work with 

vendor 
• Communication 
• Established 

process 

Workflow 
Development 
• Multi-departments 
• Cooperation 
• Addressing  
• MSAG maintenance 
• GIS development 
• QA/QC 

Retesting 
• Semi-

annually 
• Workflow 

review 

Workflow 
Adjustment 
• Living 

documents 
• Fine tuning 



Data Quality 

 



Provisioning Data to Spatial Router  
(LoST) 

 Possible QA/QC back to 9-1-1 
Authorities 
 Invalid geometry 
 Gap/Overlap (polygons) 
 Duplicate attribute 
 Incomplete field list (Mandatory) 
 Address range issues 
 Provisioning failure 
 Invalid URI 
 Invalid attribute standard 



Data Sharing 



Preparation 

• Synchronization tests 
• Standards Quality 

• Where 
• How 

Data 
Steward 

• Provisioning to LVF/ECRF Sharing 

Communication, Cooperation,  Collaboration 



URISA/NENA Joint Conference 

 

November 2-6, 2013 | St. Louis, MO 
St. Louis DoubleTree – Union Station  



Remember… 

 At the end of the day, people will judge by 
three things: 
 Did you save my life? 
 Did you reduce human suffering? 
 Did you protect my property? 

Maj Gen Bill Reddel 
The Adjutant General (TAG) 
New Hampshire National Guard 
NSGIC 2013 Midyear Conference 



Why 



Kathy Liljequist, GISP 
GIS Consultant 
GeoComm, Inc 
kliljequist@geo-comm.com 
www.geo-comm.com 

Marty Bausano, ENP 
Deputy Director 
St. Clair County 911/ETSB 
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