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1. CrossBorder SDI Project Summary

The Carbon Project® is pleased to submit this 2008 NSDI Cooperative Agreement FCédam
Category 4nterim Report for the joint Spatial Data Infrastructure (SDI) project between the
United States and @ada Since project kickofh July2008the CrossBorder SDProject has
madesignificant progresdeploying new online data, servicasd applications to support

critical infrastructure (Cifentification using a common SDI for Canada and thelS.

particular, the project has developed and deployae secure mapping services based on OGC
Web Feature Service (WFS), Filter and GML standards and CubeWerx software. The new
mapping services will be located in Montana and Qued&t constitute the initiahodes for a
CrossBorder SDI NetworkEach WFS also implements rbksed access contremeaning

there isa security framework that esures Cl information goes to the people that are supposed
to have it.The projecthasalso made substantial progresgegrating critical infrastructure data
models used by Montana with the National Infrastructure Data Models (NIDM) from Canada
and the DHS Geospatial Data Mbdthe result of this efforts an integrated "Commordata

model and new GML community schema oossborder infrastructure data exchangé&.he

project has also pioneered the implementationdyinamic, locato-community GML schema
transformation¢ meaning each WFS speaks both its national schema and a agpeed
community schemaAs of January Z®, cossborder SDI users argow able to accesthe two

data services using tHeee Gaiaapplicationfrom The Carbon Projeenda webbased

application from CubeWerx. A third applicati@arbonArc PR@n SDI interoperability

extension for ESRI's Ar&&tom The Carbon Projestin the final stages of developmeiithe
project has been successfully briefed in multiple community venues including CANUS and the
FGDC Homeland Security Working Group (HSWG). During the next reporting period, the project
will complete deployment of the Croforder SDI Network nodes in Montana and Quebec and
conduct a comprehensive demonstration program to educate potential stakeholders and users.

The Cros8order SDI Project is summarized in this free PowerPoint presentatiailable online at,

http://www.thecarbonproject.com/presentations/FGDCHSWGCrossBorderSDIProjectOverview Jan2009
v3.ppt

1.1. Canadian and U.S. &d Organizations

U.S. Lead OrganizatiofiThe Carbon Project

Key Project Contact: Jeff Harrison, President and CEO
Phone: 703.491.9543, Emalilarrison@thecarbonproject.com
Internet Addresshttp://www.thecarbonproject.com

Canadian Lead OrganizatierCubewerx, Inc.
Key Project ContacE&dric Keighan, President and CEO

© 2009, Carbon Project, Inc. -2-


http://www.thecarbonproject.com/presentations/FGDCHSWGCrossBorderSDIProjectOverview_Jan2009v3.ppt
http://www.thecarbonproject.com/presentations/FGDCHSWGCrossBorderSDIProjectOverview_Jan2009v3.ppt
mailto:jharrison@thecarbonproject.com
http://www.thecarbonproject.com/

The Carbon Project {2

Innovative Geosocial Solutions >

Phone: 819.771.8303, Emaikeichan@cubewerx.com

Internet Addresshttp://www.cubewerx.com

Other Project Contacts (Collaborating Organizations):

Daniel M. Cotter, Chief Technology Officer
United States Department ddomeland Security (DH&eospatial Management Office
Phone: 202.447.3750, Emdilaniel. Cotter@dhs.gov

Internet Addresshttp://www.dhs.gov

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

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&Department of National Defense (DND), Direetie of Geospatial 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 project. In the current efforthe State oMontana andProvincesn Canada directly across
the border are positively impacted
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1.3. ProjectBackground

At 5000 miles, thé&Jnited States YR / I Y Rl &aKFINB GKS g2NI RQa f 2y
identifyingcriticalinfrastructures (Cl) is a tal function fororganizations in the crodsorder

NEIAZ2Yyd | 26SOSNE NRIKG y2¢ 2NBIYATIIGA2ya Ydzal
maps, spreadsheets, data files and others to accomplish the task. Thispieaeot efficient

and would befacilitated by online services, software applications armbmmon spatial data

infrastructure (SDI) for Canada and the US
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Figurel - This projecthasdeployednew online data, services and enaserapplicationsto support Critical
Infrastructure Identificationusing a common Spatial Data Infrastructure for Canada and the US
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FYR { SNBAOSa T2NJ / NR (G Apjedt todeylcy helv anfind Hatajisdrdds L RSy
andanalytical applicationg supportcritical infrastructure identificatiomsing a common

spatial data infrastructure (SDI) for Canada and the lais project, Critical Structures

Databases and Framework Datiee deployed as standardsased Web Feature Services (WFS)

at state and provincial levels on both sides of the@#dada border. These resources will be

connected to existing US National Spatial Data Infrastructure (NSDQaaratlian Geospatial

Data Infastructure (CGDWFS resources from federal and provincial partners
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This project brings together a collaborative group committed to joint@éhadian SDI including
the:

Montana Department of Administration, Information Technology Services Division
United States Department diomeland SecurifyGeospatial Management Office
Centre for Topographic Information, Natural Resources Canada

Cross Border Project CoordinatégnadaDepartment of National Defense

= =4 =4 A -2

Industry partner€€CubeWenrand The Carbon Project

The project will provide significant benefit to the provincial, state and local emergency services,
homeland security, and public safety communities on both sides of th€asada border.
Specificallythe project will result in sustainable online, ra@he capability that is widely used

for criticalinfrastructureidentification.

Under ths effort, the project team hadeployed distributed data, services and applications
based on Open Geospatial Consortium Web Feature Services (WFS), Filter EnEpaind (F
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 identiftaan. The new servicesalocated in
Montana and Quebec. Crob®rder users will access the data and services and identify critical
infrastructure using CarbonArc PRO, a standaaised extension to ArcGIS desksxgtware.

A new version of the free Gaia NSDI viewer and a nelwhased viewer has aldmeen

provided to increase community use of the services and supporuseds that do not have GIS
software.

2. ProjectMilestones

¢ KE&ross 2NRSNJ / 2y 0Syld YR { SNIUDAOSa& pFrgedtisbeiy 0 A O f
conducted as a series of tasks using an integrated activities framework, which is an evolution of
project management processes developed over the course of num&bDlugngineering

efforts. The activities framework outlines tasks that can be combinedaalaghted as necessary

to address the requirements &DI engineering projectand are executed in a cress

organizational team infrastructure. This framework forms the basis oPtiogectWork Plan

established and consists of three hittvel tasksDevebpment and IntegrationCommunity

Outreach andProjectCoordination.
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Figure2 -The project frameworkfor this effort is designed to successfully comple8DI engineering efforts

2.1. Operational Use Case

As part of this projecive interviewed representatives from Montana and Canadian
stakeholdergrior to project initiation, at the project kickoff and weekly throughout the
project During thes discussions it was confirmég participants that the capality required

to efficientlyidentify critical infrastructures (CI) is not only vital émganizations involved in
crossborder regions but leads to the use of an SDI that supports interoperable online services
and software applications operating froncammon SDI framework between Canada and the
US We alsa@onfirmedthat the process for accomplishing these tasks with online services,
software applications and common SDAas very similar t@revious activities undertaken by
GeoConnections for establisiy 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 analys@s used as a key scenario representative of data

infrastructure requirements.

C2NJ NEBFSNBYy OS> | a

ONAST REFCNRLIG &Sy / 2ali S&E K &

client application and server used a simulated release plume polygon in GML to construct new
critical infrastructure features such as impadtairports and powerlines. This involved
intersecting release plume polygons with the impacted areas. To do this the client application

used the capabilities of the distributed CGDI architecture and WFS technology. Specifically, the

client application use the Filter Encoding specification and \WIFsrvices
Our projectprocesseviewedthe following use case in collaboration with end user

organizationsaand confirmed its validity

© 2009, Carbon Project, Inc.
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Use CaseEmergency scenario for critical infrastructure identificati@md data download

COP application for analysis ing vector data from CrosBorder SDI
Users

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

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

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

requirement is to identify critical infrastructures that may be impacted.

Preconditions

Operators trainedr the use of the application.

Triggers

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

1. County Emergency Operations Center receives notification of the event

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

Operator generates a filter for fire stations and in police stations the geographic area for the e
Operator loads the filter into the mappinapplication

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

6. Operator performs amntersection of the area for the event with schools and statened or leased
facilities, generates a list of GML features using the analytic capabilities of the SDI, displays th
features on the map and styles those features differently in the mappipdication. (affected
facilities filter)

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

8. Operator saves the state of the map and sends an enidiltive filter in it to a distribution list. The
filter consists of just five lines and is easily transmitted to all parties.

9. Operator at another location just across the border in Canada accesses the SDI services in th

The

e

ent.

5 and
batures

ese

e and

e US

and Canada using another apptioa and sees newly added fire features. The operator downloads

his email and launches the affected facilities filter and overlays them on another base map

10. Operator in a federal facility accesses the SDI services in the US and Canada using another
applicaion and sees newly added fire features and other aspects of the evolving situation. The
operator is able to access and download data from online NSDI services at state, provincial ar
federal levels.

nd

11.Crosshorder operations continue as the fire continuesrhove.
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An initial planned user group for this projegas predicted to includdisaster and emergency
ASNIAOSa O22NRAY LI (RoNgver lthis usérigi®up is it twy/fidlsBof mahyS St @
that will benefit from the proposed projectAs a resli of this flexible project execution

approach a second operational Use Case was agdddvember 2008. This Use Case was

entitled the Pipeline Planning2010 Scenario
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Figure3 ¢ The Pipeline Planning2010 Scenario was added the CrossBorder SDI Project in November 2008

In this scenario aimternational Planning Commissigreviewing plans for new oil pipeline.
The pipeline wiltarry crude oil from western Canada provinces to refineries inTh8.

Panning Corridofor the pipelinecrosses Montana/Saskatchewan border, and then@nission
tasked with reviewing infrastructure in Planning Corridor & rapidly developing a report on
critical infrastructure in the areaThe scenario was successfully demonstrated on Dec 28, 20
and presented to the FGDC HSWQ@anuary2009 (Figure 4).

NOTE This scenario is hot meant to correlate to aeglor planned efforts. Rather, it is

designed to highlight the benefits of the cressrder Spatial Data Infrastructure (SDI)
technologyfor planning purposes.
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Figure4 ¢ ThePipeline Plannin@010 Scenario was successfully demonstrated in December 2008 and
highlighted the benefits of a CrosBorder SDI

3. Kickoff Meeting

A kickoff meeting for the project was lieon July &t USGS in Reston, VA, USA. The agenda
was:

Arrival 08300930
Welcome & Participant Introductions 09300945
PLILX AOFGA2Y W' aS [/ aSQ 0084008 &
Data, Services & EAdser ApplicationDiscussion 10001045
Break 10451100

o o I I I
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A ecurity Discussion 11001120
A Engaging CrosBorder Participants (IBETs etc.) 11201140
A Data Model CrossValk Process 11401200
A Lunch 12001300
A CISDM, NIDM, GDM Overviews 13001400
A Data Development Working Session 14001500
A a5/ wdza Karlyl D2pduies 1500

A Socialat the LakesideRestaurant 16001800

The kickoff briefing is available onlife project participantsat ¢

http://crossbordersdi.projectspaces.com/documents/index.php?action=detail&id=109&project
id=6

4. Development Summary

During the reporting periodhte project teammade significant progress of Data, Services and
Application Developm@ and Integration, as @ll as Community @reach. The following

sections summarize significant accomplishments and provide details on the development of the
data model adopted by participants.

4.1. Data Development and Integration

During the reporting period the project team inteded Cl data models used by the State of
Montana with the National Infrastructure Data Models (NIDM) recently developed in Canada
and the DHS Geospatial Data Mod&loject participantdroughttogether expertise in
emergency management and practical knedde of SDI implementations and deployments to
undertake his challenge and adopt a common mott# disseminating and accessing
infrastructure information between the State of Momta andCanada provinces. While much
work will still be left at the end dhis project in the areaf data modeling the team will be able
to clearly demonstratéhe benefits derived from themplementation and reach out to other Cl
communities.

The starting point for data modeling effortluiring this reporting period isummarzed below:

© 2009, Carbon Project, Inc. -10-
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The Carbon Project {:
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The crosswalk process data modeling efforts during this reporting period are summarized
below:

/= CIIP - Windows Internet Explorer
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The ending point for data modeling efforts during this reporting period are summarized below:

Cl Data in
Cl Common Model Natilf):}‘;lrali\;del
CI NM Montana ) _ CML

Schemas or
CI NM NRCAN - Common Model

Chaque WFS
parle deux
langues

A key aspect of this process is that it thealatodeling on what actually available, representing
a departure from traditional data modeling approach@&seend result of the modelingrocess
was a draft GML Schema that supports both local and dvosser SDI use, at the same time.
This process is sumarized below:

e I'nternational ~ACommon

=

E= SCHOOL_CP i pe = commen; SCHOOL CPType
pe gl Eadture [

fame = SCHOOL CPType >

= : > ~ — -_.,‘_\ s
< = 7:/“3—‘15& !'a £
. e N A e
T s S e e s
' o G~ ;
0 Scl

Each WFS speaks
two languages

@ The SOA for this project supports both Local use and
National/International use, at the same time
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4.2. Services Development, Integration, Deployment

A key focus of thiseporting periodis todeploying aroperational capability to use Web map

and Web feature server softwar@lidentification This capabilitis based onOpen Geospatial
Consortium Web Feature Services (WFS), Filter Encoding (FE) and Geography Markup Language
(GML) standardsAs discussed previously, these services provitEyamon query interface

over distributed data sources.

To enable this important part of the
project, a substantial portion of the T —

lpeae 8> o - & [mw

project resourcebas beerdirected to | 0/0a00 00eoe saan s
establishing distributedVFSat the - T— S
beginning of the project in
coordination with state and provincial
collaborators (data providers) in
Montana and NRCan in Sherbrooke,
QuebecThe impémentation schedule
for this WMS and WFS deploymentis | . :
in synchronization with the [omen= ® O @O A~ F
implementation plan to be ready for
an operational delivey. Specific WMS

[RECE X AR R 3 ¥ T I aH
4 ris

CICaifimen

and WFSleployed are summarized in
Table 1These resources will be Web Fe_ature
connected to existing US Natial Service

Spatial Data Infrastructure (NSDI) and
Canadian Geospatial Data
Infrastructure (CGDWFS resources
from federal and provincial partners.

To deploy Framework Data and S
Critical Infrastructue data in Quebec P <
and Montana are usinthe

CubeSERV® Web Mamgldreature
Server from CubeWerx®. CubeWerx is
the editor of the OGC WFS and Filter
Encoding specifications and has
transferred knowledge of the latest specifications into the CubeSERV® Web Map and Feature
Server; a scalable, interoperable platform for segvgeospatial maps and features on the

Internet. CubeSERYV fully supports all operations of the Web Feature Server, Filter Encoding and
Web Map Server specifications, and implements application profiles of GML that enable
deployment of truly interoperabl&Veb Feature Service implementations.

The Cros8order SDI WFS are based oreuse, massively scalable online spatial data
warehouse Web Feature Service technologyusedior Web-based accesswith HTTP as
distributed computing platform EaciCubeSER® Web Map and Featuirgegratesthe ClI
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Common and National Schemas, Secure SDI and Transhated updatesin addition, the
WFSD have theapacity to dynamically translate from one community schema to anather

local to national

Tablel: CGDI/NSData Servicebeing Deployedand Status

Data custodian/service
provider

Use in application

Dataset name

Type of infrastructure
compliant Web service
and Status

Montana Department of Data visualizatn Critical Structures WMS
Administration Information DatabasgCommon and
Technology Services Divisio Local Models)
Montana Department of Data accesand analysis Critical Structures WES
Administration Information DatabasgCommon and
Technology Services Divisio Local Models)
Centre for Topographic Data visualization Framework Data Land WMS
Information, Natural Features and CI Layers
Resources Canada (Common and Local

Models)
Centre for Topographic Data accesand analysis Framework Data Land WEFS

Information, Natural
Resources Canada

Features and CI

Layer¢Gommon and Local

Models)

As part of this effort, the project team has implemeented a full distributed security; role
based access controbncepts based on CubeWerx® ldentity Management SeBpcific
Roles and Access Control Rules will be sumetiizthe final report.

4.3. Application Development and Integration

This project is unique since it deploys botfline content and services and a suiteaoflytical
toolsto use themg Gaia, CarbonArc PRO and the CubeWerx Web Viewer

The primary demonsation tool since the beginning of the project has been The Carbon

t Ne2S0OGQa D

F AL

3S2aLJ GALIf

OASGHGSNI 6CA IdzNB a

has been deployed using Gaia Extenders SRiaprovides a robust and open API thaloals

programmers to develop Gaia Extenders with or without a CarbonTools PRO license. The Gaia

Extenders are light, easy to deploy and can alter Gaia's functionBtlitiythis project, the
Secure SDI, Emergency MagpSymbology, US National Grid haverbegegrated. In

particular, the Secure SDI Extender was iteratively tested and enhanced to provide easy access

to the secure WFS of the CrosBorder SDNetwork

© 2009, Carbon Project, Inc.
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Gaia - Secure SDI B
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Figure5 - The CrosdBorder SDI Project has implemented a fulllBdvased Access Control Framewgidhown
about in use through the Secure SDI Extender in Gaia 3.3

To enable ArcGIS to support critical infrastructure identification via a common;looodsr SDI
project will leverageCarbonArc PRD.6 Filter Builder toal Originally, @veloped as part of the
CGDI Interoperability Pilot, this extension supports a Use Case where infrastructure needed to
be identifiedg using the SDI to conduct the analysior the CGDI CarbonArc used a simulated
release plume polygon iBML to construct new features such as impacted airports and
powerlines. This involved intersecting release plume polygons with the impacted areas. To do
this CarbonArc used the capabilities of the distributed CGDI architecture and WFS technology.
Specifially, CarbonArc used the Filter Encoding specification andM#eBices¢ and this

same approach isupporing critical infrastructure identification via a common, crdssrder

SDI To leverage the common SDI, users access the tools in CarbonArdé¢ootrese an

existing feature such as a release plume polygon (or any feature), construct a Filter Encoding

NBIjdzSaiG dzaAy3d { LI GAIFfT hLISNIYG2NBR oAy GKAA& OFas

it to a WFST in the SDI and acquire new featusegh as critical infrastructure from the WFS.
All this was demonstrated during the CGDI Pilot using the CubeWerx ®WigélSvas one of the
most popular elements of the projecThe Use Case is illustrated below:

© 2009, Carbon Project, Inc. -15-



The Carbon Project

Innovative Geosocial Solutions

re CGDI Emergency Response - ArcMap - ArcView |MP
File Edit View Insert Selection Tools Window Help
FEHE L B2BX| o~ “11233339 |2 \@gm\of@@;::;@@@grﬁg]
o e
EF=d overs| =5
= [0 Place Names @
A pointLocation 6 E
= O Roads .';
— segment @ ¥
= O AdministrativeArea a &
[ boundary ==
=] plume_geo_mb_epsg4326.gml Q ‘
[] Geometry <all other values> T
ElapsedTm g’
(|}
02
3
[ [
(= )
MS Virtual Earth - Hillshade
Display I
Can | do advanced SDI analysis U|A~ S~ 4 o~
with cross-border WFS and the J6'53253"W 49°ST 496N 7
latest WFS/Filter standards?
‘o )
CarbonArc - Set Geometry Filter 1 =)
—Geometry
('@ DI Emergency Response || file: [C\Users\Carbon\Deskiop\CarbonArcDemos 2008 phume_go_mb_epsgd326 g (=[@] % ]

File Edit View Insert Select| 1 out of 5 features

o ¥ B (=) featureMember
‘ Dz H é‘ » B 6 (= Plumes_geo_MB (fid=1)
Id=0
== BlapsedTm = 1
= O Place Names BBox
Geometry

A pointLocation

RO @@ iE o)

= plume_geo_mb_eps

» -99.5079750959874

[ Geometry <all of

2 [ Roads I<| <«<| > >
— segment —I —I —I _l
= O AdministrativeArea Polygon l
[ boundary X Y Y

50.504418072274

I

ElapsedTm -99.2957661454977 | 50.6840177334185 |~
o
02 | X Y - |
3 . -
(]}

Remove I e /

You can combine GML

- s

M4 I

attributes, geometries, Logical,
Comparison, and even Spatial
Opeercatiorsdolni ke

Bﬁ%#h%‘i"

JMacon

her e é A—

| [99°16'53.253"W 49°57'44.96"N

© 2009, Carbon Project, Inc. -16-




The Carbon Project

Innovative Geosocial Solutions

@

(a CGDI Emergency Response - ArcMap - ArcView lMP
File Edit View Insert Selection Tools Window Help
DEHB + BBX o~ |$[fimm L esnn | [@Q:EZOGa@nE )
= ] _-\\:—l @ @
EE4 - ol e 2
= O Place Names 1 2 - @ 4
A pointLocation o Licn 2 5 =
= Roads I < 3 é
— segment | J“"—-‘;’ = @ g
= O AdministrativeArea —} g
T=H A o 3
[] boundary 1 1§ | - | \
=] plume_geo_mb_epsg4326.gml Jé —H S=gc= |.I g
[ Geometry <all other values> B T ==
ElapsedTm  |[™ =& . IHl i==== ' @ |
Dl e SFiglonia -H-T 1 _HH 1 Langrth
2 A= 23 o z
B =l H
3 o ‘ =
0O Neapau
os . —
MS Virtual Earth - Hillshade Y (
éandetrhlesicanal)ysi s - =
was done on the d |
i - v|[[0 v| B 7 U A &~ Fv o~
SOA with WFS, nice ~lszuja L2~
| |98°5039.089"W 50°323.035"'N 4

CarbonArc PRO.6also includes auite of SDI tools, including Filter Builder tools, WFS
Transaction tools to edit and update informatioBecure SAnd Catalog search tools to

identify data and services in the Sall directly from the ESRI desktop. In additiGnpbeWerx

hasdeveloped aweb-based applicatioto access the Crod3order SDI Networibelow)
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5. CommunityOutreachSummary

This project has already deliverddstributed data, services and applications that can be widely
used for CI identification. All online data, services mmeroperable applicationare available

in non-proprietary formats, including WMS, WBR&d GML. The project team has successfully
avoidedpractices that would inhibit the use of the distributed data and deliver short term
gains. This projedtasfocused on interoperable SDI solutions and crede Cl environment

that will entice additional participation from ClI community of practices.

As part of this project, we have engaged in a consistent community outreach prograhmathat
reached users in both the W#d Canada. A significant component of this community
engagement has been our efficient use of weekly online meetings and a collaborative project
workspace.The Cros8order SDI Project includes a simple, secure and powerful online
workspace provided byhe Carbon Project to help uennect, share and collaborate. The
project space is\ailable athttp://crossbordersdi.projectspaces.canmn addition, we
announcedhe project to both Canadian and W8line audiences. See
http://www.thecarbonproject.com/news_canadaCBI.phpd
http://www.cubewerx.com/web/guest/docs/press/2613

Figure6 - A significant component obur community engagement has been thefficient use of weekly online
meetings and a collaborative project workspace.
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