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NSGIC Recommended Validations for
NG9-1-1 GIS Data

Introduction

The National States Geographic Information Council (NSGIC) exists to advance effective
state-led geospatial coordination for the nation. They serve as a national forum to develop
future-oriented geospatial leadership and advance sound policies and practices for geospatial
activities.

Next Generation 9-1-1 (NG9-1-1) relies on GIS datasets for location validation and call routing.
During the transition to NG9-1-1, 9-1-1 authorities and GIS data providers must ensure that the
required GIS data layers can replace the functionality of Enhanced 9-1-1 (E9-1-1) databases for
address validation and call routing. To be ready for NG9-1-1, GIS addresses, roads, and
boundaries will need to go through validation and most will need improvement.

The NSGIC NG9-1-1 Working Group invited NSGIC business partners to collaborate to identify

GIS data validations they recommend for checking NG9-1-1 GIS data readiness. This document
is an effort to compile all the validations presented into a single list of recommended validations

and best practices GIS data providers can use to help prepare their GIS data for NG9-1-1. This

document focuses on validations for road centerlines, address points, and service boundaries.

NSGIC recognizes the value many of these datasets have beyond NG9-1-1. For example,
address points are crucial to other essential public and private sector functions such as: the
National Address Database (NAD), elections, census, postal and package delivery, and
broadband and other utility services. As such, these recommended validations include
validations that are not strictly required for NG9-1-1 that improve data use for many purposes.
For example, while postal community names and postal codes (ZIP Codes) are not required for
NG9-1-1, populating and validating these postal attributes help make an address point dataset a
multi-use dataset.

In the tables below, we indicate whether a given validation is a “NG9-1-1 priority” or a “best
practice only”. For this document, an NG9-1-1 priority validation is a requirement for NG9-1-1
call location and routing and may also be considered a best practice. A best practice only is a
generally accepted data management principle that is not required for NG9-1-1 but may result in
more complete and accurate data for NG9-1-1 and other common use cases.

The validations in this document often refer to the National Emergency Number Association
(NENA) standards and recommendations, which cover the full spectrum of 9-1-1 architecture
and operations. Several NENA documents discuss GIS data structures and needs for 9-1-1 and
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NG9-1-1 uses. This document acknowledges the role of NENA standards and guidance while
identifying validations that benefit multi-use datasets. It is important to note that while all the
below validations are recommended, this document is not intended to define GIS data
requirements for NG9-1-1. Nor are these validations intended to be a comprehensive guide to
validating, resolving inconsistencies, or maintaining GIS data for use in NG9-1-1.
There may be more than one way to implement data validations that result in GIS data that
supports NG9-1-1 location validation and call routing. Industry standards development
organizations, such as NENA, define the standards for NG9-1-1 and develop many best
practice documents for implementing NG9-1-1. Additionally, specific NG9-1-1 system
requirements may vary based on the NG9-1-1 solution provider(s). Jurisdictions should seek
guidance from these providers on specific implementation considerations. GIS data providers
should refer to the appropriate NENA standards, including the following and other relevant
standards and best practices:
e NENA Standard for NG9-1-1 GIS Data Model [1]
e NENA Next Generation 9-1-1 (NG9-1-1) United States Civic Location Data Exchange
Format (CLDXF-US) Standard [2]
e NENA Information Document for GIS Data Stewardship for Next Generation 9-1-1
(NG9-1-1) [3]
e NENA GIS Data Transition Information Document [4]

Additionally, the recommended validations below may uncover issues or anomalies in GIS data
or in E9-1-1 databases like the Master Street Address Guide (MSAG) and Automatic Location
Identification (ALI). This does not imply that the issue must be fixed in the GIS data. Sometimes
the GIS data depicts the real world, and the errors are in the legacy databases. Some
validations will require a fix in order to provision data to an NG9-1-1 system, while others are
intended to flag anomalies in the data that may hinder the data’s usefulness. For any given
check, there may be valid reasons why the particular issue cannot be fixed.

When validating road centerline and address point data, a fishbone analysis may make potential
issues more apparent. A fishbone analysis in and of itself isn’t a validation, but rather a method
to check for and visualize multiple address point and road centerline issues. As part of the
validation table, we have included a column indicating where a fishbone analysis may assist.
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List of Select Terms

Definitions based on the NENA Knowledge Base Glossary [5], unless otherwise noted.

Term or Abbreviation

Definition / Description

9-1-1 Authority

A State, Provincial, Territorial, County, Regional, or other
governmental entity responsible for 9-1-1 service operations. For
example, this could be a county/parish, Indigenous or other local
government, a special 9-1-1 or Emergency Communications
District, a Council of Governments, or other similar body.

ALI (Automatic Location
Identification)

The automatic display at the PSAP of the caller’s telephone
number, the address/location of the telephone, and supplementary
emergency services information of the location from which a call
originates.

E9-1-1 (Enhanced
9-1-1)

A telephone system which includes network switching, database(s),
and Public Safety Answering Point premises elements capable of
providing automatic location identification data, selective routing,
selective transfer, fixed transfer, and a call back number.

The term also includes any enhanced 9-1-1 service so designated
by the Federal Communications Commission in its Report and
Order in WC Docket Nos. 04-36 and 05-196, or any successor
proceeding.

EMS (Emergency
Medical Service)

A service providing out-of-hospital acute care and transport to
definitive care, to patients with illnesses and injuries which the
patient believes constitute a medical emergency.

MSAG (Master Street
Address Guide)

A database of street names and house number ranges within their
associated communities defining Emergency Service Zones (ESZs)
and their associated Emergency Service Numbers (ESNs) to
enable proper routing of 9-1-1 calls.

NAD (National Address
Database)

A nationwide database of address points maintained by the U.S.
Department of Transportation and based on contributions by state
and local governments, tribes, and territories.

* Definition not from NENA Knowledge Base Glossary.

NRS (NENA Registry
System)

The entity provided by NENA to manage registries.
http://technet.nena.org/nrs/reqgistry/ registries.xml

NGCS (Next
Generation 9-1-1 Core
Services)

The set of services needed to process a 9-1-1 call on an ESInet. It
includes, but is not limited to, the ESRP, ECRF, LVF, BCF, Bridge,
Policy Store, Logging Services, and typical IP services such as



http://technet.nena.org/nrs/registry/_registries.xml
https://kb.nena.org/wiki/ESRP_(Emergency_Service_Routing_Proxy)
https://kb.nena.org/wiki/ECRF_(Emergency_Call_Routing_Function)
https://kb.nena.org/wiki/LVF_(Location_Validation_Function)
https://kb.nena.org/wiki/BCF_(Border_Control_Function)
https://kb.nena.org/wiki/Policy_Store
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DNS and DHCP. The term NG9-1-1 Core Services includes the
services and not the network on which they operate. See ESInet
(Emergency Services IP Network).

PSAP (Public Safety
Answering Point)

A physical or virtual entity where 9-1-1 calls are delivered by the
9-1-1 Service Provider.

RCL (Road Centerline)

A GIS feature that represents a centerline of a roadway. Each RCL
segment has a beginning point, end point, and consequently a
direction of flow from beginning to end. An RCL typically has street
number range information (High and Low) attributed to each
segment in order to facilitate geocoding.

SSAP (Site/Structure
Address Point)

A GIS point feature representing a civic location, specified using a
combination of place names, thoroughfare address components,
and/or named location identifiers.

* Definition not from NENA Knowledge Base Glossary.



https://kb.nena.org/wiki/DNS_(Domain_Name_System)
https://kb.nena.org/wiki/ESInet_(Emergency_Services_IP_Network)
https://kb.nena.org/wiki/ESInet_(Emergency_Services_IP_Network)
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Recommended Validations

: " NGO11 Best : :
RoadCenterLines Description Priority Practice Geometry | Attributes | Fishbone
only
Empty/Invalid Geometry Each record must have associated and valid
geometry based on OGC Simple Features Access: X X
https://www.ogc.org/standards/sfa/
Data must be in a known Data in an unknown or unidentified coordinate
projection, datum, and system could cause an issue when projecting to
coordinate system required coordinate system defined by NGCS X X
provider. It is recommended the projection of the
data be documented in the metadata.
Duplicate features Duplicate features with the same attribution across
all required and conditional civic address fields in X X X
the same or different locations are not allowed.
Address number and street Address number and street name attribute parsing
name components parsed to is compliant with the NENA GIS Data Model x «
standards Standard and NENA Civic Location Data Exchange
Format (CLDXF-US) Standard.
A persistent/permanent, Features without a persistent, unique ID are not
unique ID is included for each | compliant with the NENA GIS Data Model standard
record, is not duplicated and could cause problems in maintenance of X X
elsewhere in the same and/or loading GIS data into NGCS.
dataset, and is alphanumeric.
Values should be present for Values should be present for required attributes
all required fields and associated domains and business rules in the
NENA GIS Data Model Standard. Conditional
attributes should have a value present in records
where values exist. Additional attributes, including X X
Conditional attributes in the NENA GIS Data Model
Standard, may be necessary depending on stage
of transition to NG9-1-1 and/or NGCS provider
requirements.
RCL feature must be Check for unintentional floating lines in the dataset.
connected to at least one other | Floating lines are lines that are not connected to X X X
RCL feature any other RCL feature in the network.
True Null values should be As a best practice, empty attributes should be
used in place of blanks for stored as true null values.
conditional/optional attributes, X X

where values are not present



https://www.ogc.org/standards/sfa/
https://www.ogc.org/standards/sfa/
https://www.ogc.org/standards/sfa/
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: - NGO11 Best : :
RoadCenterLines Description Priority Pracltlce Geometry | Attributes | Fishbone
only
Standard values/domains The NENA GIS Data Model standard outlines the
use of standard values for attributes, including
values detailed in the NENA Registry System
(NRS), for use in NG9-1-1 GIS data. As values in X X
the Standard change and evolve, domains in GIS
databases should be maintained to reflect those
changes.
State left and right (or RCL features should have the appropriate value for
equivalent) attributes match the state where the feature is located. Be
the side of the road centerline | especially aware of where features may fall on a X X X
feature state line where left and right state could be
different.
County left and right (or RCL features should have the appropriate value for
equivalent) attributes match the county where the feature is located. Be
the side of the road centerline | especially aware of where features may fall on a X X X
feature county line where left and right county could be
different.
Incorporated Municipality left RCL features should have the appropriate value for
and right attributes match the the Incorporated Municipality where the feature is
side of the road centerline located. If RCL feature is in an unincorporated
feature area, value should be set to "Unincorporated”. Be X X X
especially aware of where features may fall on a
incorporated municipality boundary line where left
and right values could be different.
Each feature is contained All features must be contained within or coincident
within or is coincident with all with the appropriate service boundary polygons.
required service boundary X X
polygons (PSAP, Fire, Police,
EMS, etc.)
Features split and snapped at | RCL features need to be split at each change in
boundaries boundary (Country, State, County, Incorporated x x
Municipality), and all service boundaries (PSAP,
Police, Fire, EMS, etc.)
Multipart features exist A multipart feature is a record with multiple, non-
contiguous parts. Depending on NGCS provider
requirements, multipart features may not be
allowed and user should determine if multipart x x

features should exist.
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NG911 Best
RoadCenterLines Description Priority Pracltice Geometry | Attributes | Fishbone
only
Address Range Gaps or Address ranges, including address range prefixes,
Overlaps exist on RCL features with the same street name that
are within the same jurisdiction should have no
unintentional gaps. Overlapping address ranges, X X X
including address range prefixes, on road
centerlines with the same street name that are
within the same jurisdiction cannot exist.
Address numbers should Address range value in the 'from' attribute should
increase consistently with the be lower than the 'to' attribute and address
'From'/'To' address range numbers should increase in the direction of the X X X
attributes address system. This validation is focused on
attributes.
RCL feature digitized in RCL features should be digitized in the direction of
direction of increasing address | increasing address numbers with the lower
numbers address range values at the start point (left x x x
from/right from) and the higher address range
values at the end point (left to/right to). This
validation is focused on geometry.
Parity Inconsistency RCL features should have parity attribute values
(Even/Odd/Both/Zero) consistent with the address X X X
ranges assigned to that RCL segment.
Overshoots/undershoots (snap | RCL feature end points should be “snapped”
point misalignment) together to avoid unintended overlaps or gaps. X X
Self-intersections An RCL feature should not intersect itself at any
point along the feature. X X
SSAP attributes should match the attributes of its
SSAP and RCL Attribute associated RCL feature where associated RCL X X X
Consistency features exist.
Postal code and postal RCL features should have a 5-digit postal code
community attributes stored as alphanumeric text. Associated postal X X
community values should be populated.
ALI to RCL check An ALI record should match to a single RCL
feature. X X
MSAG to RCL checks An MSAG record should match one or more RCL
features. X X
Kickbacks/spikes RCL features should not have out of place vertices
(spikes) or reverse direction twice or more within a X X
single feature (kickback).
Duplicate vertices An RCL feature should not have more than one « «

vertex in the same location for a single feature.
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Short RCL features RCL datasets should be checked for short

features, based on a set distance or tolerance, that X X
are possibly not needed.




SiteStructureAddressPoints

NG911

Best

(SSAP) Description Priority Pr::\:lt)ilce Geometry | Attributes Fishbone
Empty/Invalid Geometry Each record must have associated and valid
geometry based on OGC Simple Features X X
Access: https://www.ogc.org/standards/sfa/
Data must be in a known Data in an unknown or unidentified coordinate
projection, datum, and system could cause an issue when projecting to
coordinate system required coordinate system defined by NGCS X X
provider. It is recommended the projection of the
data be documented in the metadata.
Duplicate features Duplicate features with the same attribution across
all required and conditional civic address fields in X X
the same or different locations are not allowed.
Address number and street Address number and street name attribute parsing
name components parsed to is compliant with the NENA GIS Data Model " «
standards Standard and NENA Civic Location Data
Exchange Format (CLDXF-US) Standard.
A persistent/permanent, unique | Features without a persistent, unique ID are not
ID is included for each record, compliant with the NENA GIS Data Model
is not duplicated elsewhere in standard and could cause problems in X X
the same dataset, and is maintenance of and/or loading GIS data into
alphanumeric. NGCS.
Values Should be Present for Values should be present for required attributes
all Required Fields and associated domains and business rules in the
NENA GIS Data Model Standard. Conditional
attributes should have a value present in records
where values exist. Additional attributes, including X X
Conditional attributes in the NENA GIS Data
Model Standard, may be necessary depending on
stage of transition to NG9-1-1 and/or NGCS
provider requirements.
True Null values should be As a best practice, empty attributes should be
used in place of blanks for stored as true null values. x x
conditional/optional attributes,
where values are not present
Standard values/domains The NENA GIS Data Model standard outlines the
use of standard values for attributes, including
values detailed in the NENA Registry System
(NRS), for use in NG9-1-1 GIS data. As values in X X
the Standard change and evolve domains in GIS
databases should be maintained to reflect those
changes.
State (or equivalent) attributes SSAPs should have the appropriate value for the
match the state in which the state where the SSAP is located. X X X

SSAP is located



https://www.ogc.org/standards/sfa/
https://www.ogc.org/standards/sfa/
https://www.ogc.org/standards/sfa/
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. . Best
SlteStruct?rsteébx;i:)resstnts Description I;‘lrﬁagl-?t; Pracltice Geometry | Attributes Fishbone
only
County (or equivalent) SSAPs should have the appropriate value for the
attributes match the county in county where the SSAP is located. X X X
which the SSAP is located
Incorporated Municipality SSAP should have the appropriate value for the
attributes match the Incorporated Municipality where the SSAP is x x x
Incorporated Municipality in located. If SSAP falls within an unincorporated
which the SSAP is located area, value should be set to "Unincorporated".
Each feature is contained within | All features must be contained within the
all required Service Boundary appropriate service boundary polygons or they X x
polygons (PSAP, Fire, Police, could cause ambiguous or inaccurate responses
EMS, etc.) to queries in NGCS
Multipart features A multipart feature is a record with multiple, non-
contiguous parts. Location information should
reflect a single unambiguous point. Depending on X X
NGCS provider requirements multipart features
may not be allowed.
SSAP located on the correct SSAP should be located on corresponding
side of the road. left/right address range of RCL feature with
consideration of parity. Not all SSAPs are x " x x
throughfare addresses. In the case of a non-
throughfare SSAP, it would not be associated with
a RCL feature.
Address point misordered along | Address points should not be unintentionally out of
road centerline order based on road centerline address ranges.
May indicate incorrect address point location. Not x x X X
all address points are throughfare addresses. In
the case of a non-throughfare address point, it
would not be associated with a RCL.
Address point matches to more | Address point should match to a single road
than one road centerline centerline segment. X X X X
segment
ALI matches to address point ALl records with civic location information should x x x
match at least one address point.
SSAP should match associated RCL location
SSAP and RCL Attribute attributes, where an associated RCL exists. In the x x x
Consistency case of a non-throughfare SSAP, it would not be
associated with a RCL feature.
SSAP feature has postal code SSAP feature has a 5-digit postal code and
and postal community attributes | includes any leading zeros. Associated postal X X

populated

community is populated.
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Populate non-required Consider including values for attributes
attributes, as needed (Place_Type, Placement) that are not required for
NG9-1-1 but may be needed for other use cases
(e.g., Census, broadband, etc.).
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Service Boundaries (PSAP, Description NG911 Best Practice Geomet Attributes
Police, Fire, EMS) P Priority only y
Empty/Invalid Geometry Each record must have associated and valid geometry
based on OGC Simple Features Access: X X
https://www.ogc.org/standards/sfa/
Gaps, overlaps, sliver Service boundary polygons should be free of unintended X x
polygons gaps and overlaps.
Data must be in a known Data in an unknown or unidentified coordinate system
projection, datum, and could cause an issue when projecting to required
coordinate system coordinate system defined by NGCS provider. It is X X
recommended the projection of the data be documented in
the metadata.
Multipart features A multipart feature is a record with multiple, non-
contiguous parts. Depending on NGCS provider X X
requirements multipart features may not be allowed.
Duplicate features Duplicate features with the same attribution across all
required and conditional civic address fields in the same or X X X
different locations are not allowed.
A persistent, unique ID is Features without a persistent, unique ID are not compliant
included for each record, is with the NENA GIS Data Model standard and could cause
not duplicated elsewhere in problems in maintenance of and/or loading GIS data into X X
the same dataset, and is NGCS.
alphanumeric.
Values Should be Present for | Values should be present for required attributes and
all Required Fields associated domains and business rules in the NENA GIS
Data Model Standard. Conditional attributes should have a
value present in records where values exist. Additional
attributes, including Conditional attributes in the NENA GIS X X
Data Model Standard, may be necessary depending on
stage of transition to NG9-1-1 and/or NGCS provider
requirements.
True Null values should be As a best practice, empty attributes should be stored as
used in place of blanks for true null values. « "
conditional/optional attributes,
where values are not present
Standard values/domains The NENA GIS Data Model standard outlines the use of
standard values for attributes, including values detailed in
the NENA Registry System (NRS), for use in NG9-1-1 GIS x x

data. As values in the Standard change and evolve
domains in GIS databases should be maintained to reflect
those changes.
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