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Critical Infrastructure (Cl) Data Development

e Leverage existing internally developed spatial
databases to create accurate & authoritative
national critical infrastructure data layers

M Schools: Public/Private K12; Higher Education (2009 - Present) .

M Prisons/Correctional Institutions (2009 - Present) H°mef§3§'. ISZ?: tsrldtc,tj;?nl::;;fl?hon-
M Rail: Network (routable), Rail Yards, Rail Tunnels (2009 - 2016)

M Day care point database (2010 - Present)

M Solid Waste Facilities (2012 - Present)

M Mobile Home Parks (2012 - Present)

M Hospitals (2013 - Present)

M Energy Infrastructure Data (2013 - Present)

M Major Sports Venues (2014 - Present)

M National Shelters (2015)

M Nursing Homes/Assisted Living (2015 - Present)

M Fixed Rail Transit (2015)

¥ Law Enforcement (2017 - Present) Office of Geography for the

M Colleges & Universities Polys (2017 - Present) North American Geography Branch (SFGAH)
M

Convention Centers (New in 2018)
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Schools Processing:

Updated Enroliments &
Correc’r Locahon
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Schools: K-12 and Higher Education

Three National Schools Layers: Public (K-12), Private (K-12) and
Colleges & Universities

US Department of Education, NCES is the authoritative data
source updated annually:

- CCD: Common Core Data for Public (K-12)
- PSS: Private School Survey for Private (K-12)

— IPEDS: Integrated Postsecondary Education Data System for Colleges and
Universities

School point geo-located on building

« American Red Cross/FEMA NSS shelter ids conflated to
respective school layer

e Selected DCIP, BEI, and IICD attributes included in school layers
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Colleges and Universities

Multiple Campuses — One Enroliment

NCES & HIFLD College & University Layer| °°

One record for
Roane State Community College:

Enrollment:

'- 3 | 1
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Roane State Has Campuses In:

2am mo:

» Roane County (Main Campus)

» Qak Ridge

» Campbell County

» Cumberland County

» Fentress County

» Knox County {Center for Health Sciences

» Loudon County
» Morgan County
» Scott County




Day Care Centers: MOTIVATION

 No National Level Day Care Database exists
e Day Care Centers house one of the most

vulnerable po

e Around 9% of

oulation (6 weeks - 5+ years)

he total population are in Day

Care at a given point of fime
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Day Care Centers: DATA SOURCES

Alabama Department of
Human Resources

pen nsylvania ‘é‘f-: Washington State Department of
DEPARTMENT OF PUBLIC WELFARE Early Learning

R0 TEXAS _ _ +
ba [\ Department of Family and Protective Services

The Official Website of the Executive Office of Education (EDU)

Mass.Gov Home State Agencies State Online Services




Day Care Centers: DATA FORMATS

ABC Learning Center Lic. #753 Capital Christian Child Development Center
Wanona Phillips, Owner/Director South Lic. #728

Kgmb Inf Owner
151 I:quﬁ Teg%!l’son mgmgnts SQC%%Er penue tsi’son City, 89701
Tele )@g Telephone: (775) 883-1478
Center/Nursery 75 Children Preschool: (775) 883-3355

20 chlldren Birth- 2yrs Krlstl Callahan Center Dlrector

M ; WE.ESEHC -' ! 301 W 2T -1 Drays of Week Open: LITWTHE
Prezchool Ages: 2 YRS To S YRS
ANGELA KONEN N _ o 9 i
(402) 844.2078 01/31:2008 A-hland WE 63003 Hours: 0800 To 13500
(FUZ) ¥aa-2
A Ifa "N" appears or the space is blank after the question, the Accepts Child Care Subsidy through DHHS?Y
L| licensee does not have a contract, or is not accredited. Accredited?
1 E BRIGHT BEGINMNINGS FII7061 1218 CLAY ST Capacity: 12 Day= of Week Open: LITWTE
Famuly Chald Care Home IT Ages: B 'WKS 125%RS
T¢ ITULERDY S ) ) g = To
€ (407) 9443255 03272003 ASHLAND ME 63003 Hours: 0700 To 1500
M If a "N" appears or the space is blank after the question, the Accepts Child Care Subsidy through DHHS? Y
liranoass dowe nod havs o eontract o e ot aecreditsd .
L Director Accredited?
\ Jane Leblanc % of Week Open: MTWTHES
Thurlow Rowe White Mountains Community College CCCB-02137 45 0 3 Olow p 12%7R%
Child Care Center Center Based Program License 09/30/2012 12 0 0 1800
L | High —
15 Twichell Lane o i oo
Berim NH 03570 e Subsidy through DHHS? Y
(603) 752-5550 Accredited?
Director — r—
Susan Blais 5 of Week Open: LITWTE
- ) n L3IYRS
Thurlow Rowe White Pine Maontesson CCCB-03913 15 0 32 0 Low
Center Based Program License 08/31/2011 7 0 0 High 1500
2445 Main Street are Subsidy through DHHS?
Bethlehem NH 03574 .
(603) B69-2468 Accredited?
Director
Erin Woo
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Day Care Centers: CLASSIFICATION

« What types of Day Care Centers to
INnclude/exclude®e

« Over 100 ‘Types' of Day Care Centers

« Can be Grouped into 5 major types:
- Day Care Centers
—  School Child Care
—  Church Based
— Group Home Child Care
—  Family Home Child Care
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Critical Infrastructure (Cl) Data Development

e Leverage existing internally developed spatial databases to create accurate & authoritative
national critical infrastructure data layers

¥ Schools: Public/Private K12; Higher Education
Prisons/Correctional Institutions
Day care point database

Solid Waste Facilities

Hospitals

Major Sports Venues

Nursing Homes/Assisted Living
Law Enforcement

Colleges & Universities Polys
Convention Centers

NNNNNEN-N NN
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Mobile Home Parks

e Population residing in Mobile Homes are the most vulnerable to
nurricanes, flooding, tfornadoes, and other natural disasters

« National Mobile Homes was a gap in HIFLD data holdings (and
the LSUSA model)

 Data Fusion Approach:

— Open Source Knowledge Discovery to target geolocations

- Existing government ancillary datasets

- Novel and evolving image processing using NGA HR Ortho collection
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Mobile Home Parks

Open Source Data Collection:

File Edit Format View Help

Name, Address, City, state, Zip, Phone, Fax, Misc

Thompson Mobile Home Park,39625 Deer sStreet, PO Box 174, aitkin, MN, 56431,(218) 927-3320, Fax:
Rainbow Terrace Mobile Home,1714 Margaretha Avenue, Albert Lea, MN,56007,(507) 373-8017

Oak Terrace Estates,6545 Highway 10 Northwest, Anoka, MN,55303,(612) 421-6540

Apple valley Estates 13001 Pennock Avenue, A[i:p'\e Va'l'ley, MN, 55124 (612) 454-2727

Cedar knolls,12571 Garland Avenue, apple valley, MN,55124, (612) 431-5771

wheel Estates Inc,3700 3rd Place Southwest, Austin, MN, 55912 (507) 433-3134

stinar's whispering pines,Highway 2 west, Bag'ley, MN, 56621, (218) 694-2481

Birchlane Mobile Home Park,507 Jefferson Avenue Northwest Bemidji, MN,56601, (218) 751-8869

(218) 927-1866

—
Transform

¥
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lcrest Manor,755 Paul

westwood Acres,755 Paul Bu
castle Towers Inc,24355 Hig
gBlaine International wvil

Centennial Square,13200
Northview villa,9637 wes
park of The Four Seasons
Pioneer Mobile Homes, In
Krestwood Mobile Home Pa
portland Mobile Home Par
southgate Mobile village

M1551551pp‘| Mobile Home Park,RR 2 Box 149a,
North 71 Mobile Home park,11430 Highway 71 North, Bemidji,
skyline village Mobile Park 2601 Delton Avenue Northwest Bemwd]'l, MN 56601, (218) 751-1419
Southview Mobile Home Park, 1018 washington Averue Southeast Bemidji
MM, 56601, %218) 751- 5699

E'I ine Mobile Home Court, 5801 Highway 2 west, Bemidji, MN,56601,

Bemidji,

an Drive Northwest, Bemidji,

9464, http://www.mhvillag =] MMN_List

218) 751-81

Bunyan Drive Nor‘tl‘MESt, pemidji, MN, 56601 (218) 751 5699
MM, 56601 , (218) 7517891
MN, 56601, (218) 751-2789

, MN, 56601 (218) 751-5699

ay 65 Northeast, Bethel, MmN, 55005 (612) 434-5656
NA S Arra I.It o MM CCADA 7RI _TOA_DEAA Cawv- 763 _T7RC_
Name Address - City v | State -~ Zip - Phone -
Thompson Mobile Home Park 39625 Deer Street Aitkin MM 56431 (218) 927-3320
Rainbow Terrace Mobile Home 1714 Margaretha Avenue Albert Lea MM 56007 (507) 373-8017
Oak Terrace Estates 6545 Highway 10 Northwest Ancka MM 55303 (612) 421-6540
Apple Valley Estates 13001 Pennock Avenue Apple Valley MM 55124 (612) 454-2727
Cedar Knolls 12571 Garland Avenue Ap Ie Valle 6512) 431-5771

Wheel Estates Inc

Stinar's Whispering Pines
Birchlane Mobile Home Park
Elpine Mobile Home Court
Hillcrest Manor

Mississippi Mobile Home Park
North 71 Mobile Home Park
Skyline Village Mobile Park

Geolocate

3700 3rd Place South
Highway 2 West
507 Jefferson Avenu
5901 Highway 2 West |
755 Paul Bunyan Dr
RR 2 Box 149A
11430 Highway 71 Mo

2601 Delton Avenue I}



Mobile Home Parks
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Mobile Home Parks

Image Processing: Multi-level Analysis

First level Second level
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Mobile Home Parks
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LandScan: Global, USA, HD
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LandScan Population Project

Improving Knowledge of Population Distribution and Dynamics Around the World

LandScan Global

LandScan USA

'* =

LandScan HD

Spahql. 30 arc-seconds (~1km)
Resolution

Tempor.al Ambient (24 hour average)
Resolution

Modeling

Framework OP-down (census dependent)
Approach Remote sensing—based global

data modeling and mapping

3 arc-seconds (~20m)
Daytime and nighttime
Hybrid top-down/bottom-up

Integration of infrastructure
and activity databases

3 arc-seconds (~90m)

Ambient; daytime and residential
distributions on request

Bottom-up (census independent)

Data fusion: High resolution
building extraction, occupancy
data, land use, and PO




LandScan Global

More realistic population distribution for consequence assessment

 “Unwarned populafion”

— Spatial resolution of 30 arc
seconds (~T1km)

- Ambient population (average
over 24 hours)

— Remote sensing based global
data modeling and mapping

 Annual Improvements

- New census information and
mid-year population estimates

— Exploit new spatial data and
imagery

gOAK RIDGE

National Laboratory



LandScan HD: High Resolution
Population Distribution and Dynamics

Big Data Fusion

Building ,
regions )
g Building
heights
_ T Land use
ey R Y | viaopen
& AN source/
2 % AIFDY - PlanetSense
mapping/ \
High Settlement | Settlement i “+ LandScan HD
resolution Zroa density | Population
imagery - density




LandScan USA

High Resolution Spatiotemporal Population Distribution for the U.S.

o Captures diurnal variations of population:

- Nighttime baseline includes residential and prisoner
populations

Sub-models for daytime population components:

« Workers, Students, Daycare, Prisoners, Shoppers, Stay-at-
home, Socioeconomic/Demographic Data

e Extensible for special events and tourist location
scenarios

e U.S. Govt. foundation-level data: distributed via
HIFLD Secure; for use by govt. agencies, primarily
for emergency preparedness and response

 New release: LandScan USA 2017 (rel. July 2018)
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UNCLASSIFIED

Foundation Energy Data Partnership

Foundation Energy Data

Objective:

The overall objective of this effort is to develop Government Off-The-Shelf (GOTS)
FOUNDATION ENERGY DATA layers composed of electric grid, natural gas and
petroleum infrastructure that will be shareable across all levels of government for:

— Homeland Security
— Homeland Defense

— Emergency Preparedness, Protection, Prevention, Mitigation, Response and
Recovery

— Energy modeling and simulation community.
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Foundation Energy Data Partnership

ASSESSMENT OF THE FEASIBILITY OF A
GOVERNMENT ENERGY DATA LAYER

Submitted by

Oak Ridge National Laboratory
Idaho National Laboratory
Argonne National Laboratory

December 10, 2012
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UNCLASSIFIED

Foundation Energy Data Partnership

- R
s o
TATES OF

Electrical Energy — Ventyx FY11, Renew Ventyx FY12, Renew Ventyx
Contract, Base plus 4 option Contract, 3rd option year Contract, 4th option year
years, Sep08 ! ;
Renew Ventyx Contract, 1st : Decision Required : .
option year | i Build!
Renew Ventyx Contract, 2nd : WW
option year ; :
FY12 HSIP SpendPlan : FY13 HSIP SpendPlan
Due i Due
T T I I T T T I T T T
2008 | 2009 | 2010 : 2011 : : 2012 : E 2013 : 2016 antii Beyond
1 1 1 1 1 1 1
\ . J I
" 1
Energy Data Assessment :
and Planning : Build!
Renew PLATTS Contract, 2 7000000000
2nd option year i i
Renew PLATTS Contract, 1st : A : :
. 1 Decision Required ;
option year : :
Oil & Natural Gas Energy — : 5
PLATTS Contract, Base plus 4 Renew PLATTS Contract, 3rd Renew PLATTS Contract, 4th
option years, Sep08 option year option year
OAK a Z
‘RIDGE Argonne - Los Alamos
MNational L.aboratory NATIONAL LABORATORY e
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Foundation Energy Data Partnership

o

By 2020, Foundation Energy Partnership will result in

- Commercial License . o
$3,500,000 - ! an estimated 58% per year cost reduction.
<~ Commercial License - -
Projection Commercial
1= Foundation Energy Data License, X
$3,000,000 - Partnership - Projection $30,156,956 7
== Foundation Energy Data P < $2,967,397
Partnership / \ O >
$2,500,000 >
&
&
$2,000,000 / \/} \
$1,500,000 /
Partnership - Data
Sharing, $12,650,000
$1,000,000 =5 B El
/ $1,075,000
$500,000
$- - T . T T T T T T T T T T T 1

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Cost Comparison

A
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Foundation Energy Data Partnership

Values
OAK q
RIDGE Model and an
National Laboratory Processes Benefits
Power Flow
Pipeline Flow
Smart Grid Situational
Awareness

Decision
Support

EA
Analysis

Argonne‘)

Data

NATIONAL LABORATORY )
Sources Sm&régnd
OpenStreetMap A
% NPMS
> Los Alamos Open Source

NATIONAL LABORATORY
EST.1943

Partnerships

Enabling the Mission
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Foundation Energy Data Partnership

Content - Electric

Power Plant Point ,
O AK Transmission Lines Line = ..G'
RIDGE Substation Points Point ‘ e% sél

National Laboratory _F.l.ewg.e*e_ﬁ.n.es 'Ei% s s \
ey | PR
-HowgatePoints Por ) 6:‘9
FERC Regions Polygon )
NERC Regions Polygon &
NERC Reliability Coordinators Polygon
Dj Holding Company Areas Polygon
® LOSAIamOS Control A Pol

NATIONAL LABORATORY oniro reas o ygon
"y Distribution Control Facilities Polygon
Planning Areas Polygon
Retail Service Territories Polygon

Independent System Operators Polygon

A
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Foundation Energy Data Partnership

Content — Natural Gas/Petro
o
b Argon ne‘)

NATIONAL LABORATORY

Feature Layer _k

| Natural Gas Compressor Point NG Processing Plants Point Es
Stations NG Receipt - Deliveries Point
Oil Refineries Point 18 NG Storage Facilities Point
POL Terminals Fell NG Service Territories Polygon ‘
Ol-Gas Plationms Point E Biodiesel Plants Point
US Shipping Fairways Felveen ' Ethanol Plants Point
NG Imports — Exports el NG-LNG Import Terminals Point
Strategic Petfroleum Reserves Point Gas Meter Stations Point I
NG/POL Pipelines NS Qil-Gas-Wells Point
Ethanol Transloading Facilities Point G Pure Siefions Point !
Pefroleum Ports Poin ¢ Oil-Gas Fields Polygon
Oil-Gas Interconnects Point i
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Mark Tuttle
tuttlema@ornl.gov
(865) 241-4150
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