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Executive Summary

The North Carolina Geographic Information CoordimgCouncil adopted the US
National Grid as a state standard in 2007. Thgpréeam advanced the implementation
of the USNG by further developing training and eatth materials and custom files for
GIS users in North Carolina. Outreach included fwarkshops, two for GIS and two for
non-GIS participants, presentations at two confegsrfproperty mapping specialists and
GIS users), a two-day “train-the-trainer” worksHegd by Talbot Brooks for GIS users
and their emergency management counterparts, euthiaar for the National States
Geographic Information Council.

Workshops emphasized hands-on practice in readngpawith US National Grid.
Workshop handouts included a CD with custom Gi&sfadnd maps. Project
collaborators expanded their online resources gimedeginning of the project, and the
team customized online resources available througiv.nconemap.gov

Workshop participants and project partners expatioeid practical applications of
USNG. Atthe completion of the project, one ciadradopted USNG as a city standard,
four cities had completed or drafted USNG atladege counties had atlases produced
by Delta State University, and North Carolina hadaster address dataset with USNG
as the unique identifier for 4.7 million addressnp®
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Project Narrative

A. Purpose

The purpose of this project was to implement theNa8onal Grid (USNG), an FGDC
standard (December 2001) which was adopted by tthNCarolina Geographic
Information Coordinating Council in 2007. The atijees of the project were to:

o Engage and train local and state government mag tsée able to read maps
with USNG and to value the grid as an informateference for emergency
management and other local and state businessssexce

o Enable key professionals to serve as trainersimgusd reading the USNG.

0 Expand online and desktop resources that incluel®®NG for both map makers
and map users.

B. Activities
The project activities, completed in July 2009, evdre following:

CGIA established a project team for technical aeléod implementation assistance
based on known interest in USNG and related isasagell as experience with intended
workshop participants.

Julie Stamper, Pasquotank County

Talbot Brooks, Delta State University

Drew Fioranelli, City of Asheboro

Ron Adams, staff to the NC E-911 Board

Angie Schulz, Raleigh-Wake 911

Zsolt Nagy, Tom Tribble and Jeff Brown of CGIA

Hope Morgan, NC Division of Emergency Management

Gavin Smith, Center for Natural Disasters Coasthbktructure and Emergency

ManagementJNC-Chapel Hill
Steve Strader, USGS Liaison for NC
Tom Terry, Public XY Project

CGIA and the project team developed training makeiin preparation for outreach
activities:

0 Lesson plans and presentations for GIS users amdi® map users

o Custom NC GIS map templates and base datasetwéar Y TM zones in NC
o Practice maps and grid readers (rulers formattetd ENG)
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The project team developed North Carolina geospdgitasets (point locations) with
USNG coordinates included as an attribute usiegMilitary Analyst GIS tool (free
download of extension for ArcGIS). The point laoas include:

o0 NC public schools

0 NC potential shelters

o Emergency operations centers

For example, public schools are shown on a traimag with USNG (Figure 1).
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Figure 1. Training Map with Public Schools and USNG
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The project team held five multi-hour trainingsttheached more than 100 participants
and presented at two statewide conferences:

o Carolina Urban and Regional Information Systemsogsgion (CURISA) and
NC Geospatial Information and Technology AssocrafidC GITA) in Concord,
NC (September 7, 2008). This two-hour workshopGt8 users was led by Julie
Stamper, Drew Fioranelli and Jeff Brown. Talbob&ks was unable to attend as
planned due to iliness.

o North Carolina annual meeting of National EmergeNaynbering Association
and the Association of Public-Safety Communicatiofigcials (NENA-APCO)
in Sunset Beach, NC (September 9, 2008). Thishew-workshop for non-GIS
users was led by Jeff Brown and Tom Terry. TalbwtdRs was unable to attend
as planned.

o North Carolina annual meeting of the Property Mapgessociation in Raleigh,
NC (September 30, 2008). This 20-minute segmerd faixture of technicians
and managers was led by Jeff Brown.

o North Carolina GIS Conference in Raleigh, NC (Faby20, 2009). Presentation
to GIS users by Jeff Brown and Drew FioranelliJunitng a hands-on
demonstration.

o North Carolina Emergency Managers Association anmegting in Sunset
Beach, NC (March 10, 2009). Jeff Brown conductéd@hour training session
for emergency managers.

0 Train-the-Trainers Workshop in Salisbury, NC (M&¢27, 2009). Talbot
Brooks and Michael Maloney from Delta State Uniitgreonducted a two-day
workshop for GIS practitioners and emergency mars&a¢@sted by Rowan
County Emergency Management. Assisted by Jeff BramchDrew Fioranelli.

o Chapel Hill-Orange County GIS User Group (June(®%. Jeff Brown
conducted a two-hour training session for GIS us®isiding emergency services
and facility managers from the University of No@hrolina.

The project team distributed the training matersald geospatial datasets noted above to
workshop participants on CD. Outreach includeddpsons of tools and techniques on
the NC OneMap website, links to the training maiderand links to partner websites.

See www.nconemap.gov.

C. Challenges

The project identified five main challenges basedliscussions in workshops and
ancillary conversations.

1. The first challenge is to highlight the benefitausing the US National Grid in
local government operations and identify the protdor applying the USNG in
emergency preparation and response.

The USNG provides a framework for consistent, bdiaepresentation of

location on the ground, particularly for search asstue and other emergency
response and recovery operations occur. Workshdipants concurred that
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local officials may be familiar with all locatioms a jurisdiction, but that
extensive damage to familiar landmarks and strestaray be disorienting. In
addition, outside assistance in the form of muéucifrom other local
governments or emergency response by state andfedlganizations, having
little or no familiarity with specific locations, euld rely on informative maps.
Another workshop participant noted that non-disagpgortunities to benefit
from maps with USNG include search within largereational areas. The
workshop by Talbot Brooks highlighted opportunitiesnclude USNG in local
and state emergency protocols. Creating and hliging map books for a
jurisdiction is a key strategy.

An issue surfaced during the two-day workshop ithattechnicality but could be
solved to the benefit of search and rescue op@asatioNorth Carolina. The
current NC search and rescue (SAR) standard fod [Ssarch geographic
position referencing is USNG. However, the refeemnstate that the “standard
Map Datum for all SAR is WGS84.” This means thg teference is actually the
Military Grid Referencing System (MGRS) which isskd on the datum WGS84,
and not NAD 1983 (USNG). The NC Emergency Managemeaference further
states that:
“All SAR responders in NC should be familiar wittmgersion to latitude
and longitude in the DD MM.mmmm format for workwigh aviation
assets.”
(http://www.nccrimecontrol.org/Index2.cfm?a=0000m010,000023,000487,001731)
The conversion to latitude and longitude may nohéeessary given the
likelihood that pilots have been trained in MGRSJSNG or both and are
capable of accepting USNG as a standard positienerece.

RecommendatianThe project team recommends that state emergeaopgers
adopt USNG as a standard for both land and aickeard rescue operations.

2. Another challenge for North Carolina is to clarifhe benefit of using USNG in
mapping instead of other familiar grid referenceygtems.

Familiar grid referencing systems among state aadl lgovernment officials
include US Forest Service grids and grids baseld©rState Plane Coordinates.
In particular, land records management in Northofdaat is closely related to tax
mapping and surveying. The NC Geographic Inforama@€oordinating Council
adopted a state standard for horizontal positio(iNfg state plane coordinate
reference system). Practitioners work with NCesfdane coordinates on a daily
basis and in some cases have generated grid msgd da coordinates in NC’s
single state-plane zone.

The problem is that emergency assistance from &dgencies and other states
benefit from a universally applicable grid referersystem. Outside assistants
will probably not have had experience with NC sfatae grids. The project
team emphasized that there is no reason to moddgatial datasets in North
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Carolina; the USNG is applied as a publication tdlat frames base mapping
data for effective ground navigation.

RecommendationThe project team recommends creation of mapest|as
jurisdictions using USNG as the grid referencergppration for emergency
response and recovery. The investment of time dvpay off in a crisis when
local emergency managers would need the tooldegiate successfully with the
National Guard and other outside aid for which USK@ preferred reference.

3. The third challenge is to define practical waygtiplement the USNG in local
government operations that do not replace curresiness operations and are not
perceived as adding to the workload of E-911 comoatars and first
responders.

Digital maps and online resources are valuabld kocds. In addition, hardcopy
maps continue to be practical and useful in seanchrescue and other
emergency operations. The most effective way fgement USNG for
emergency operations is production of a map atlaa furisdiction. For
example, Pasquotank County produced a county thiédeatures a street index
with reference to USNG grids (see example in FireThe maps have the
USNG grid lines displayed over county base magse GIS coordinator revised
the atlas in September 2008 so that all maps weetandard scale of 1:24,000
(instead of sizing the map extent to fit page disi@ms) for consistency within
the atlas and to enable users to apply the graiersgrulers that use Romer scale
V6) to determine USNG coordinates on the maps.ebales are suitable
depending on the base map detail desired.

Talbot Brooks confirmed the utility of USNG mapaatks in the field in
Mississippi and he placed emphasis on map bookicneand standard mapping
scales in his training materials. The project teacommends starting with
successful applications of USNG that do not regsigeificant changes to E-911
dispatching operations and do not place a burdeéa-8hl communicators and
local emergency managers.

Durham County, following the USNG presentationha&t NC GIS Conference,
drafted a map atlas with USNG (see example in Ei§yr The City of Asheboro
has an atlas in progress and the Town of ChapEbeljan to build an atlas
following the NC GIS Conference. In addition, 2eState University created
map atlases for Rowan, Dare and Wilson Countieail@le online under North
Carolina atlases).

The City of Charlotte is in the process of adoptimg US National Grid as the
city’s standard grid reference system (draft MayZ009). The workshop by
Talbot Brooks deepened the understanding and tegigtitthe enthusiasm of GIS
practitioners from Charlotte. The scope of thed#rd will impact city-produced
atlas map books, geospatial technology softwaresgngpment investments, the
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City of Charlotte Address Repository, and GIS usetbe City of Charlotte. Itis
expected that GIS staff will incorporate the USNGagpropriate in map products
and services that include field location and navogauses.

RecommendatianExpand outreach to local practitioners, usirggréegional
workshop approach, and support creation of couttdges with USNG.
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Figure 2. Street Atlas with US National Grid, Sampe Page, Pasquotank County, NC
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Figure 3. Street Atlas with US National Grid, Sampe Page, Durham County, NC
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4. The fourth challenge is to find practical ways éommercial software providers
to add the USNG coordinates to information thatisplayed in commercial E-
911 computer aided dispatch (CAD) and GIS softvpaoglucts.

Observation of software providers exhibiting at M@th Carolina Annual
Meeting of the National Emergency Numbering AsstimmAssociation of
Public-Safety Communications Officials (NENA/APCiDylicated that at least
one provider already displays the Military Grid Befncing System coordinates
(equivalent to USNG) in a results window in a CAlerface. The most relevant
functionality would be to display the USNG coordgsat a location of interest
along with latitude/longitude and other locatiotribtites. If requested, the E-911
communicator could report the coordinates fromdisplay. Providers indicated
that the addition of USNG coordinates for a poiinihterest would not be
complicated to add. If USNG were added to the NEStBdards, the providers
would have an incentive to modify products to nteetrequirements.

GIS software providers have varying capabilityritegrate USNG. ESRI's
ArcGIS is the most widely used GIS software amowogthCarolina local and
state agencies according to the NC GIS Inventoowgred by RAMONA) The
ArcGIS software integrates USNG in layout functililyaand offers a free
extension (Military Analyst) as a useful tool foBNG. Functionality related to
geospatial data projections is essential for eai®gration of local and state data
into a map layout with USNG grid lines. In additjdralbot Brooks tested,
demonstrated and posted several free software tizatigre very useful in map
book creation using USNG.

Complete and accurate street addresses are ektmritaal emergency
dispatchers and responders to respond to callsieklyjas possible. The US
National Grid is included as a data field in thafdFGDC address standard
(http://www.fgdc.gov/standards/projects/FGDC-staddgprojects/street-address/ ).

CGIA demonstrated the practicality and value oflgpg USNG to a statewide
master address dataset (June 2009). CGIA obté#nedoest available local
government geospatial datasets representing addieeg®ns, processed the data
into address points with standard fields, and dated the USNG grid address
(1-meter grid) to serve as a unique identifier Bordeference to future atlases
and other products. In addition to a statewidetenagldress dataset, CGIA has a
workflow described in a standard operating procedinat can be applied to a
range of source datasets.

RecommendatianContinue to highlight and apply the USNG asid gr
referencing system in North Carolina projects aathananagement, and find
outreach opportunities to inform commercial softsvaroviders.
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5. An additional challenge is to improve and expanline resources for ready
access and ease of use.

Further developments in tools and techniques ageiog at Delta State
University (ttp://mississippi.deltastate.e§lu/This will continue to be a valuable
source of tools, guides, samples, datasets, anthumus for North Carolina
practitioners.

Pasquotank County’s GIS websiitip://www.co.pasquotank.nc.us/Gilgludes a
section on US National Grid maps and local examplé®w to use USNG. The
challenge of drawing attention to online resoutisesxemplified by an anecdote:
following participation in the NENA/APCO workshoihe E-911 coordinator in
Pasquotank County met with the GIS coordinatorragadiscuss the use of
USNG in the county’s Computer Aided Dispatch system

The NC OneMap project team added three functiotisdedNC OneMap viewer
(www.nconemap.ggwrelated to the US National Grid as illustratedrigures 4
through 9. The map viewer now displays USNG cowtdis, at the bottom of the
map, for mouse-over locations. The second funai@query tool into which a
user may enter USNG coordinates, generating a pashiabel on the map. The
third function is the display of USNG coordinataghe results of an address
look-up. These NC OneMap functions will serve assurce and raise
awareness of the USNG as a reference tool for géiaspata in North Carolina.

Figure 4. NC OneMap Viewer, September 30, 2008, thiUSNG Coordinates Displayed on
the Lower Right for Mouse-Over Location of Interest
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Figure 5. Detail Showing USNG Coordinates on LoweRight for Mouse-Over Location of Interest

Figure 6. USNG Look-Up Query Tool in NC OneMap
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Figure 7. Entry Box for USNG Coordinates of Interes

Figure 8. Location of Interest on the Map with USNG Coordinates
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Figure 9. Third Function: Addition of USNG Location in Results Window from Address
Look-Up Tool in NC OneMap

In August 2009, the public will have access toghgect deliverables through the NC
OneMap website (www.nconemap.gov). Files includaing materials, geospatial
datasets for base maps and grids, sample map tesypample map images, application
development code used in NC OneMap, and USNG stdsda

Activities planned after the performance periodude a report to the Statewide
Mapping Advisory Committee of the NC Geographimhmhation Coordinating Council,
integration of USNG with new geospatial (point)atats added to NC OneMap, and
maintenance of resources and linksnamw.nconemap.gav

RecommendatianUse the North Carolina coordination structur@rtomote USNG as a
state standard, demonstrate practical applicateom$ maintain online access to tools and
materials that support best practices among statéogal GIS users and emergency
managers.
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D. Supplement for FGDC-Endorsed Standards Implemeration

The development approach for structuring and omgagimplementation resources was
to obtain and synthesize materials from projedabolrators, customize materials as
necessary for a North Carolina audience, and dpvetav resources to support GIS users
and potential trainers.

Delta State University, Pasquotank County, the it Project and NC Emergency
Management had slide presentations, printable n@l@sdatasets, map layout guides,
and grid readers ready to share with the projechteCGIA drafted lesson plans for GIS
and non-GIS workshops based on FGDC templatesesyudf Lynda Wayne
(GeoMaxim), the NSDI Training Program Manager. phaect team reviewed the
lesson plans and made modifications, particularlhe lesson plan for emergency
communicators and responders.

The team combined and customized the ingredierpgsoiuce presentation materials to
fit the lesson plans and to tailor handouts to fmpnt the sessions. FGDC presentation
templates were useful as a framework. In addit®@|A developed GIS files specific to
the three UTM zones in North Carolina and createghle map templates for application
by local GIS users. Additional work is needed ackaging materials for potential
trainers.

The materials were reviewed by the collaborat@ted above as well as the City of
Raleigh’s E-911 trainer, Angie Schulz, prior to thiet workshop. Although testing was
not carried out before the first workshop for GERrs, feedback from that session guided
modification of workshop materials to clarify somwiethe concepts before the second
workshop. For subsequent workshops and presemsative project team clarified the
content with additional graphics and simplifiediss.

The collaborative assistance from Talbot Brooks @alla State University was
invaluable for the North Carolina project. His Haron experience in search and rescue
combined with his mapping know-how is compellirtdge and his colleagues developed
and refined tools and techniques during the No#dholiha project, shared the knowledge
and materials, and delivered an effective workshdpowan County. North Carolina
learned and applied and is positioned to make piargress in implementing the US
National Grid statewide.
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