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1. CrossBorder SDI Project Summa

The Carbon Project® is pleased to submit this 2008 NSDI Cooperative Agreement FCédam
Category 4inalReport for the joint Spatial Data Infrastructure (SDI) project between the
United States and Canad&ince project kickofh July2008the CossBorder SDProject made
significant progresdeploying new online data, servicaad applications to support critical
infrastructure (Cl)dentification using a common SDI for Canada and thel$articular, the
project has developed and deployé&alr online services based on OGC Web Feature Service
(WFS), Filter and GML standards and CubeWerx softwaresefviees aréocated in Montana
and Quebeand constitute possiblaitial nodes for a CrosBorder SD(CBSDINetwork Each
WEFS also implemengsprototyperole-based access contrsamework- meaning there is

now testbed fora security framework that esures Cl information goes to the people that are
supposed to have it.

The projectalso made substantial progresgegratinginfrastructure caita models used by
Montana with the National Infrastructure Data Models (NIDM) from Canuadité input from

the DHS Geospatial Data Mdd¢he result of this efforts an integrated "Commordatamodel
and new GML community schema for criesder infrastucture data exchangealled CBSDI
GML Theprojectalso pioneered the implementation afynamic, locato-community GML
schema transformatiofor infrastructure datag meaning each WFS speaks both its national
schema and magreedupon community schemgowered by the same underlying databases)

As ofSeptember2009, cossborder SDI users areow able to accesthe four data services
using thefree Gaia3.4 SDI platform from The Carbon Projeetb-based applicatios from
CubeWerx, an€arbonArc PR@n SDI interoperability extension for ESRI's Aré@if The
Carbon Project.

The project has been successfully briefed in multiple community venues including CANUS
GEOINT 20081e FGDC Homeland Security Working Group (HSWIEI.D, the first Geospatial
SOA and Cloud Computing Workshop in Washington, DC, and will be presented at the 2009
ASCE Conference in Octobér the future, the collaborative group working on this effort will
seek to advance th&ML community schema for crebsrder infrastructure déa exchange
CBSDI GML, and register the CiBesder WFS with the GOS Portal

For more information please visitww.thecarbonproject.com/crossbordersdi.php

1.1. Canadian and U.S. Lead Orggations

U.S. Lead OrganizatioriThe Carbon Project
Key Project Contact: Jeff Harrison, President and CEO
Phone: 703.491.9543, Emaliarrison@thecarbonproject.com

Internet Addresshttp://www.thecarbonproject.com
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Canadian Lead OrganizatierCubewerx, Inc.
Key Project ContacEdric Keighan, President and CEO
Phone: 819.771.8303, Emakeighan@cub&erx.com

Internet Addresshttp://www.cubewerx.com

Other Project Contacts (Collaborating Organizations):

Daniel M. Cotter, Chief Technology Officer
United States Department diomeland Security (DHSjeospatl Management Office
Phone: 202.447.3750, Emdilaniel.Cotter@dhs.gov
Internet Addresshttp://www.dhs.gov

Michael Fashoway, Critical Structures Database Administrator
Montana Department of Administration, Information Technology Services Division
Phone: 406.444.2793, Emailfashoway@mt.qgov

Internet Address:http://giscoordination.mt.gov/critical _infra/msdi.asp

Denis De Gagné, Director, CTIS
Centre for Topographic Information in Sherbrooke (CTIS), Natural Resources Canada
Phone: (819) 565600, Email: NTDB@NRCan.gc.ca
Internet Address:http://www.cits.rncan.gc.ca/cit/servlet/CIT/site_id=01&page id=1
004.html

Maj. Don Christie, Cross Border Project Coordinator
Canad&epartment of National Defense (DND), Directoraté&saospatial Intelligence

Ed Freeborn, Senior Analyst
L-3 Government Services in Rome, New York

1.2. Geographic Scope or Area

All CrossBorder Regions between Canada and the United Stateseventually benefit from
this projectthrough thenew WFS andsML cormunity schema for crosisorder infrastructure
data exchangealled CBSDI GMIn the current efforf the State oMontana andProvincesn
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Canada directly across the border are positively impabtethe developed data models,
schemas, services and apptioas.

1.3. ProjectBackground

At 5000 miles, theUnited States Y R / I yIF RF aKFNB (GKS 62NI RQa f 2y
identifyingcriticalinfrastructures (Cl) is a vital function féederal, stateJocal andprivate
sectororganizations in the crogsorder regionfor both security and commercddowever, right

y2g 2NBFYATIFIGAZ2ya Ydzald w0200fS8SQ (23SGKSNI Ay T2
distributed data files and otbrsto accomplish the tasg or attempt togain access to restricted

data setgproduced for limited audience&oth procesesare not efficientfor many

organizationsand would befacilitated byopen or selectively securazhline services, software

applications ané& common CrosBorder Spatial Datafrastructure (SDI) for Canadadathe

us
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Figurel - This projecthasdeployednew online data, services andpplicationsto support Critical Infrastructure
Identification using an open,common Spatial Data Infrastructurmodel for Canada and the US
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To helpaddress these chignges a collaborative grounduced (i K Srosé@Border Content

FYR { SNBAOSAa T2NJ / NR U Apjedt todeyldy Meiv anlindldiz@, (seizhcBs L RSy
andapplicationgto supportcritical infrastructure identificatiomsinga common spatial data

infrastructure (SDI) for Canada and the W$this project, Critical Structures Databases and

Framework Datavere deployed as standardsased Web Feature Services (WFS) at state and

provincial levels on both sides of the {0@&nadaorder. These resourcesgere integrated with

US National Spatial Data Infrastructure (NSDI)@adadian Geospatial Data Infrastructure

(CGDIWES resources from federal and provincial partners

This project broughtogether a collaborative group comrted to joint USCanadian SDI
including the:

1 Montana Department of Administration, Information Technology Services Division
United States Department éfomeland SecurifyGeospatial Management Office
Centre for Topographic Information, Natural Resourcemda

1
1
1 Cross Border Project CoordinatégnadaDepartment of National Defense
1

Industry partnersCubeWenand The Carbon Project
The projectprovided significant benefit to the provincial, state and local emergency services,
homeland securityplanningand public safety communities on both sides of the-O&ada

border. Specificallfhe projectresulted in an onlinecapabilityto identify critical
infrastructure

Under the effort, the project teandeployed distributed data, services and applications based
on Open Geospatial Consortium Web Feature Services (WFS), Filter Encoding (FE) and
Geography Markup Language (GML) standards, the NIDM, the DHS Geospatial Data Model
(GDM), and the latest NSDI and Canadian Geospatial Data Infrastructure Framework Data
standards to support critical infrastructure identifitan. The new services atecated in
Montana and Quebec. Crob®rder usercanaccess the data and services and identify critical
infrastructure usinghe free Gaia3.4 SDplatform implementing FGDGriergency Mapping
Symbologyweb-based applications from CubeWeGarbonArc PR@n SDI interoperability
extension for ESRI's Arc@i@n The Carbon Project, or any OGC WéiSpliant application

2. ProjectMilestones

¢ K €roseBorder Content and Service2 NJ / NR G A O f L y F hiojactwedzO (i dzNB L
conducted as a series of tasks using an integlatetivities frameworkan evolution of project
management processes developleyg The Carbon Projeotver the course of numerouSDI

engineering effas. The activities framework outlines tasks that can be combined and adapted

as necessary to address the requirementSBil engineering projectand are executed in a
crossorganizational team infretructure. This framework formetthe basis of theCros-Border
SDIProjectWork Plan established and consists of three Hegtel tasksDevelopment and

Integration Community OutreachandProjectCoordination.

© 2009, Carbon Project, Inc. -5-
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Figure2 -The project frameworkfor this effort is designed to successfully comple8DI engineering efforts

2.1. Operational Use Case

As part ofthe CrossBorder SDI Projeete interviewed representatives from Montana and
Canadian stakeholdemior to project initiation, at the project kickoff andeekly throughout

the project During thee discussions it was confirmég participants that the capability to
efficientlyidentify critical infrastructures (CI) is not only vital twganizations involved in cross
border regions but leads to the useah SDI that supports interoperable online services and
software applications operating froma@mmon SDI framework between Canada and the US
We alsaconfirmedthat the process for accomplishing these tasks with online services, software
applications anc&a common SDAas very similar t@revious activities undertaken by
GeoConnections for establishing a distributed SDI between the federal government and the
provinces in Canada under the CGDI Interoperability PHot.this project, &@ublicSafety Use
Case for data download and analysiss used as a key scenario representative of data
infrastructure requirements.

© 2009, Carbon Project, Inc.
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client application and server used a simulhtelease plume polygon in GML to construct new

critical infrastructure features such as impacted airports and powerlines. This involved

intersecting release plume polygons with the impacted areas. To do this the client application
used the capabilities dhe distributed CGDI architecture and WFS technology. Specifically, the

client application used the Filter Encoding specification and-W4eBvices

Our projectprocesgeviewedthe following use casm collaboration with end user
organizationsand ®nfirmed its validity

Use CaseEmergency scenario for critical infrastructure identification and data download

COP application for analysis ing vector data from CrosBorder SDI
Users

A disaster and emergency services community of practice (COP)
Summay

A Community of Practice decision support application accesses data via WFS and performs someg
on the resulting vector data.

The scenario is a fire emergency that requires the evacuation of communities in its path over time|.

requirement isto identify critical infrastructures that may be impacted.

Preconditions

Operators trained in the use of the application.

Triggers

A fire beginning in Montana, near a wildland/urban interface zone on th€alda border.
Basic course of events

1. CountyEmergency Operations Center receives notification of the event

2. Operator accesses the application and navigates an interactive map to the geographic area fg
event, in a wildland/urban interface zone.

Operator generates a filter for fire stations amdgolice stations the geographic area for the event.

Operator loads the filter into the mapping application

Operator performs an intersection of the area for the event with fire stations and police station
generates a list of GML features using thelgtic capabilities of the SDI and displays these featu
on the map.

6. Operator performs an intersection of the area for the event with schools and-stated or leased
facilities, generates a list of GML features using the analytic capabilities 8Xhealisplays these
features on the map and styles those features differently in the mapping application. (affected
facilities filter)

7. Operator adds a new feature for evolving fire incidents and adds this feature to the SDI servic
commits this featurausing a transaction. (fire incident)

8. Operator saves the state of the map and sends an email with the filter in it to a distribution list,

analysis

The

r the

5 and
res

2 and

The

filter consists of just five lines and is easily transmitted to all parties.
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9. Operator at another location just eass the border in Canada accesses the SDI services in the US
and Canada using another application and sees newly added fire features. The operator dowrloads
his email and launches the affected facilities filter and overlays them on another base map

10. Operabr in a federal facility accesses the SDI services in the US and Canada using another
application and sees newly added fire features and other aspects of the evolving situation. Th
operator is able to access and download data from online NSDI servistdeatprovincial and
federal levels.

D

11.Crossborder operations continue as the fire continues to move.

An initial planned user group for this projegas predicted to includemergency services
respondersan®2 2 NRA Y I (2 NE | (HoweweS thsusegdayplisgust the B0d t ©
many thatcanbenefit from thedata, services and applications developed duringpfragect.

Based orthis premise andliscussions with project participants in Canada and Montana

second operational Use Case was adoedovember 2008. This Use Case was entitled the
Pipeline Planning2010 Scenario

Figure3 t The Pipeline Planning2010 Scenario was added to thprojectin November 20080 highlight how
CrossBorder SDI data, services and@jtations can support planning asell as emergency response.

Ly GKA& aoOS iaterNgichal Planfing Odminigsibis reviewiting plans foanew oil
pipeline.The pipeline wiltarry crude oil from western Canada provinces to refineries in US.
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