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Lo Locatlon Mapping and GIS
Sy Are Becoming Essential

A Fundamental Language
for Understanding and
Managing Our World




GIS Is a Complete Location Platform
A System for Managing and Applying Geographic Information
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GIS enables policymakers to optimize & measure investments

The Science of Where allows you to understand:

HB2 Funding the Right Transportation Projects

PROJECT SCORECARD
Lee Highway Widening - Exit 5 Phase 2 App Id: 625

Improves existing 3 lanes to 4 lanes with tum lanes on Route 11 from 450" E. of Blevins Blvd. to Alexis Dr. Installs 2 new
signals providing access to The Falls Development. Includes access management improvements and shared use path.

Project Location Bristol
HB2 Area Type D
Submitting Entity Bristol City
Total Project Cost $9,987,500
HB2 Request $9,987,500 %
Preliminary Engineering Underway : 2
Right of Way Not Started 5 %,;Lm/% =
Construction Not Started % : j .
Expenditures to Date N/A - %
Key Fund Sources RS, Other CTB Grants/Local
Administered By Locality
2 5 U SR,
— Eligible Funding Program(s) Both
P o
75 g = r—_ . 2
e ‘ d
o S Lan - . ..
= i T # Performance Project HB2 COST TOTAL COST
. : 4 RS . e W . Beneft Score Final Score 3.0 3.0
VTrans Need: Crescent Corridor 3.0 S 110/287 08/287
-~ of Statewide Significance
Congestion Mitigation Accessibility S s o
~— Click for details
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Esri

Serving Our Users; Advancing Spatial Literacy; Developing a Complete GIS Platform

Our Purpose

A Serve Users Our Work
A Support Employees AGIS Software
A Contribute to Society ATechnical Support

A Educational Services
A Professional Services

Inspiring and enabling people to positively impact the future through a deeper,
geographic understanding of the changing world around them.

Our Status

AWo r | dhdasgest private software
company (Software Magazine)

A Growing & financially strong
American company for over 46 years

APrivately held with-zero debt
A Annual Revenue 5'$1.4 Billion
A 3600 U.S. employees
A'350,000+- Customers

A 10 regional + 20 satellite U.S. Offices
& 80 International Distributors

A Supporting 130+ Countries
A 1800+ Partners
A Reinvests >30% in R&D

A$1 Billion for STEM Education  *



Federal Government Users of Es r AroGIS Platform
140+ Federal Agencies
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Health & Human Homeland
Services Security

Agriculture HUD
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Veterans

' Treasur
State Transportation y Affairs

Intelligence Interior Justice


http://www.whitehouse.gov/goodbye/e6f48d123024abc8ede6600bbc47dba64bdda76d.html
http://www.whitehouse.gov/goodbye/eb63711e54f9a6b23834ec656f7e8bc007f7706e.html
http://www.whitehouse.gov/goodbye/f68f03c8330754554c5ff31591a960ac8ca7294e.html
http://www.whitehouse.gov/goodbye/ee378f33fd42d904cec999424bd36f79ee4830b4.html
http://www.whitehouse.gov/goodbye/10b014372e3066b4a85a04e1fea95dca6fa27bb3.html
http://www.whitehouse.gov/goodbye/fc4494e0d5c4bec7690f9052ea1d5ecf61276ee3.html
http://www.whitehouse.gov/goodbye/56af60bcf8df442dafe73cbec8a92ea5bddc2cd1.html
http://www.whitehouse.gov/goodbye/cf50cf3cf5d2492bb252cd631f11aa6ccaf1be7a.html
http://www.whitehouse.gov/goodbye/09ccc51137a3c315205f2bb4b2d57b8346293709.html
http://www.whitehouse.gov/goodbye/7275bb52afbca920399bf80a915132766478eecb.html
http://www.whitehouse.gov/goodbye/bfb51c79338cc0acc0579d54986eb867274aefc0.html
http://www.whitehouse.gov/goodbye/df1e1904fbc823d12f3fff238e830972c239b085.html
http://www.whitehouse.gov/goodbye/f467be18c7d8c3f3b50acf8f3641f913e7824493.html
http://www.whitehouse.gov/goodbye/c3f35a26e6ee60ac30cb24f1f42b3348c3002a7a.html

All 50 State DOTs use E s r AroGIS Platform

Only the yellow States do not us@ a MFc@$§ softwarexclusively

) Boston

Mexico & Ttlouston




How the U.S. Government
can | mprove Amer
Infrastructure investment choices
with GIS technology



Provide explicit language to fund infrastructure investment optimization
Identifying needs, planning and optimizing investment performance require dedicated funding

Estimated current spending allocation Proposed spending allocation
Asset investment vs. Investment optimization Asset investment vs. Investment optimization
>99.5% <0.5% 98.5% 1.5%

Change in funding
allocation only




Policies, research & reporting requirements needing investment information

MAP 21
FAST Act

FHWA Transportation Asset Management
Plans (TAMP)

FHWA Financial Information Management
System (FMIS)

NCHRP Report on GIS-Based Asset
Management

A AASHTO Value Analysis Study on

modernizing LRS w/ GIS

A AASHTO Standing Committee on

Planning (SCOP): Data is an Asset &
should be managed accordingly

A FHWA Transportation Performance

Measures (TPM)

eI Higw Ilsfroﬁon

WHAT WE DO PROGRAMS RESOURCES CONTACT US

MAP-21

Moving Ahead for Progress in the 21st Century

BRIEFING ROOM

Home > MAP-21

Dedicated funding is the biggest obstacle to establishing systems to optimize & measure investments

e Transportation.gov

U.S. Department of Transportation

~ About DC

Home > Policy Initiatives

The Fixing America’s Surface Transportation Act
or "FAST Act”

0On December 4, 2015, President Obama signed into law the Fixing America’s Surface

US. Department of Transporiation
@ Federal Highway Administration
Asset Management

Publications Training Current Projects About Us Resources All Functions

Home / Programs / Asset

Transportation Act, or "FAST Act.” It is the first law enacted in over ten years that provides
i and local
e new highways and

FHWA Requirements in Response

Integrated platform to united
Bridge (NBI)
Inventory, Performance and Condition (HPMS)
Safety (MIRE)
Freight (Primary Freight Network)

Project locations (FMIS)

Spatial Network to tie this together MULTI-LEVEL LINEAR REFERENCING

D
Transportation Performance Management

NATIONAL
COOPERATIVE
HIGHWAY
RESEARCH
PROGRAM

NCHRP

REPORT 800

Successful Practices in
GIS-Based Asset Management

Noteworty Practices Series

Noteworthy Practice: Utah's GIS database er

TRANSPORTATION RESEARCH BOARC

8 ARNOLD
All Public Roads
Dual Carriageway Representation

SYSTEM (MLLRS) COST/BENEFIT
S STUDY

Requested by:

American Association of State Highway

and Transportation Officials (AASHTO)
Standing Committee on Highways

AASHTO SCOFA Subcommittee on
FISCAL MANAGEMENT AND
ACCOUNTING

AASHIO

Subcommittee
Tuesday

Data Subcommittee Efforts

RH & Associates. Inc.
Glendale, Arizona

May 2011

Core Data Principles Development

The SCOP Data Sub-Committee leadership has refined a set of core principles for
transportation data. The principles have been developed and vetted by the sub-committee,
the CTPP oversight board (data community), and US DOT data leadership. The principles
have been vetted through SCOP, and key state and federal transportation data people.
Finalizing and publicizing the principles, with the intent of using them to guide our future
work and approach is the ultimate goal. Here is the final draft of the Core Data Principles:

Principle 1 - VALUABLE: Data is an asset—Data is a core business asset that has value and is
managed accordingly.




Why is GIS a required component of the investment optimization solution?
No other system provides the integration of data simply using location or sophisticated analysis needed

nemployment Kates by County

A PrOJ eCt I O C a,tl O n S Estimated Medsan Household Income *‘[)lcml:w 20009

8.5%

A Local & regional impact on infrastructure
A Asset locations

A Asset conditions

A Socio-economic data

A Job information

A Education information

A Transportation network data

A Cross asset analysis

A Movement of goods data

Used out of 100%

A Savl n tl m e : ) Jobs by Year Nl /dency Priorily
9 -

1,664 jons, 10% Community Vitality

A Better planning processes S e

A Resource access analysis

Project croates

A Much more effective

A Way more innovative

roductivity

1+ 0.02% 1+ 0.12%



Sample work: Maryland

Project | ocation & citiz

conryservices.com
& Refresh

Select Factors v

Used: @IXD) out of 100%

Alternative Service Delivery Syster

s Baltimore and Potomac (B&P) Tunn

3 g Amirak’s Susquehanna River Bridge
Assistance to Private Non-Profit Aget e 2 Agency Priority
| Baltimore Red Line

Community Vitality
@ Portfolio
- B/C Connector at BWI Marshall Airport

Projects @ Addpi 0 fo Bikeways Network Program
T Request Center

BRAC Intersec s near Aberdeen Proving Groun

BRAC Int 15 near Andri Air Force Base Quality Of

Safety & Security

Hillandale

Citizen Input Layers Knollwood
BRAC In¢ 1S near Bethesda Naval

ood Village

\ Greenbeit
2\

Adelphi

Silver Spring

wyn Heights \ - .
Bethbsda N ocsen c Budget (in $000s) Score

skoma Park Exit Lane Te:
Cabin 170, Balti
John

Glen

Echo Somerset

Chillum Citizen Name: Jason Thomas

n: Dangerous section for

Criticality: Critical
Comment Type: 8

Brookmont Brentwood

Mclean Gardens Zoom to

Palmer Park

Comprehensive anal ys

Lake
Arbor

Fairmount Heights

Washington Yorkshire Knolls

Arlington

4 Send Feedback

citygate @

VITA, Esri, HERE, Garmin, NGA, USGS, NPS | Esri, HER!



Sample work: Virginia T —

P r o J e C t OC a t I (o) n\@glmagp_’ Agencies | Governor B _ #) ON TIME

| ke SMART
B PORTAL oo DRP \vPaT

|
e A I S .
DEVELOPMENT DELIVERY

N MAP

New lication Dashboard About ﬁ e Trent Parl
Showing all projects o £ e

Welcome to SMART Portal
I . . - $
: ON BUDGET

SMART oo Lahal
SCALE L i ; . - Program Overview

Applications About Applications About Applications About

HB2 Funding the Right Transportation Projects
PROJECT SCORECARD

Lee Highway Widening - Exit 5 Phase 2 App Id: 625
Systemic Safety

vements Improves existing 3 lanes to 4 lanes with tum lanes on Route 11 from 450 E. of Blevins Bivd. to Alexis Dr. Installs 2 new.
Impro signals providing access to The Falls Development. Includes access management improvements and shared use path.

Blountville Project Location Bristol
HB2 Area Type D

WIDEN RTE. 11 (2 TO 4 LANES) Applications About Applications About Applications About Applications About Submitting Entity Bristol City

Total Project Cost $9,987,500
HB2 Request 9,987,500

Project Route: US-uN PO EGRBG e USRS

All submitted project applications will be subjeg ° . Right of Way Not Started

Approved Budget: $9,987,500 ) _ - = Consiuction . Not Started
-~ ILvou need assistance with fhis site _send voupy | s T . Expenditures to Date NIA
Pr ﬂil ct S tage: ¥ st e : Key Fund Sources RS, Other CTB Grants/Local |

S Administered By Locality !

=2 — -
Deve!q; Status Dehve:y 1 Eligible Funding Program(s) Both - S5 mmea
| S SMART | i

S A | (PORTAL 5, & -BRPF.  \YDOT : -
e Performance Project HB2 COST TOTAL COST
. . e eusce [ s -
&L Beneft Score Final Score 3.0 3.0

VTrans Need: Crescent Corridor 30
SMART SCALE Applications of Statewide Significance 1101287 98/287

View Pl.’oject Details y i > o ¢ = : <SS —_— . Click for details 822 722

onnzises ¥
- Congestion Mitigation Accessibility Economic Development

10% of score 30% of score. 15% of score 35% of score.
20% 20%  20%

Highway Safety Programs

Areas Served

50%

g
&
§
&

POCs Sarvia e Serves

Use

Need Justifications 8 Open Events

Improvement

(Sq.ft)

(Tons Benefit Value)

© of Statswids Ssgnificance

Increase in Daiy Person
Throughput
Increase in Access 10 Jobs
Acres of NaturalCultural
Resources Potentially Impacted
Travel Time Reliabiity

Disadvantaged Populations

Reductonin Ftaland Severe &
Injury
Reduetonin Ftaland Severe
Injury Rate

Increase in Access 10 Jobs for

Improved Access to Mulimodal
‘Cholces (Users Benefit Value)

Al Qually (Total Benefit Value) 3
Intermodal Access Improvements
Transportation Efficient Land

- Economic Development Support

°
b
°
&
°

Usss gusae w

7 Nv'u"'v

Compr ehens




Project

Sample work: Economic impact with TREDIS in California & other States

D

Analysis

Modes

Timing Regions Alternatives Costs Travel

Summary Economic Impact Benefit - Cost Financial Impact Tracing / Validation

State Bridge Preservation Program =

Access

Project analyzes 35 years of construction and 35 years of operation with results shown for 2050 (Operational)

Travel Impact

Project investment of

$17,465M

results in travel changes

Trips

Economic Impact

Project increases »
Gross Regional Product by
$221M

Societal Benefit

Resulting changes in the
transportation system yield
benefits of

$738M

Rest of sectors

Manufacture

Results

Jobs by Year

Project creates

1,664 jons, 10%

with above average wages

Wholesale Trade - $6.77mil (5.20%})

Financial Activities - $6.89mil (5.29%)-

Media and Information - $10.26mil (7.88%})

Long Term Economic Impact - Value Added for 2050 (All Regions)

Rest of sectors - $28.68mil (22.03%)

Education & Health Services - $33.56mil (25.77%)

Professional & Business Services - $25.34mil (19.46%)

W Traveler Benefits Wholesale
Environmental Social Benefits
L VMT_ v ‘Wider Economic Benefits Agr, Mining o
Finance
Commodities Modes Over Time
Competitiveness
Selected Commodities
Labor Market Supply Chain Productivity Export (Income)
3998.68
~ ® Wachinery
0.00% 0.00% 4 0.02% 4 0.12% e -
= ® Other ag prods 1 il
Present el of Benft and Cost Strams p— X E A Routing and Congested Corridors
TREDPLAN :
, R —— = e e
- o 08,52 Chemical prods ‘tﬁ‘/’} §
J {
. & L All Commodities, All Modes |
L] 20 = 367 ® Other ag prods ) e
3 = ,
g = {o3s Meat'seafood /\/\’_ SBFT-
3 Gosts 52003 ‘ = 014 Chemical prods. o
= N\ 2
. W
, 2o 0.02 ™ Machinery =
o g y: £ o ® Hatorized vehicles Py
8 o o ® Other ag prods ~5K
a0 2 i1 {+V/C Ratio .85 - 1
£ C b Rotio > 1
z o |change in Annual Grain Export Vehicle Loads
! — i g |ser ® Wotorized vehicles \ $6,900 - 7,100
Societal Benefit m Cosis ‘ = E‘H ® Machinery 7,100 - -3,500
= Chemical prods. 600 - -300
= 304 5 bm300 - 600
600 - 3,500
J @© ;SCO 7,100
P t c 0.08 ,100 - 8,900
r O J e C - @ 0.03 Meat/seafood
h% 0.01 Animal feed
Millons of dolars Chemica pra W Other ag prods. C h A
R — ompr e ensi ve a
100 253 470 1078




Sample work: Investment optimization with Decision Lens
Work in California & Coloradoé

Ri

Resource Pools

Bridge Program

Pavement Program
oty (HSIP)

Congestion (CMAQ)

Regional Discretionary

Alternative Timeline

ATMS Implementation...
Interstate 80 Corridor...
Interstate 76 Manage...

Interstate 70 Safety En...

s k

based proj

SHEIN

Portfolio Score: 0 ,606

schedul ingé

Denver Area Overall Scores

Scenario Will Result in
477 Million Fewer Vehicle-
Hours of Delay

LqAnEm e,
GWheeeeed

Vestminster

7]
Arvada o

Golden w0 =
@

Lakewood

vacono

Performance-based
d < est

Group by: Nene v

Alternative Value Score

Interstate 80 Corridor Reconstruction ~ 0.648
Interstate 76 Managed Lanes 0.362
Interstate 5 Widening and Frontage R 0.305
Interstate 70 Pavement Rehabilitation ~ 0.280
Interstate 70 Safety Enhancements 0.271
Interstate 80 ITS Deployment at Interc ~ 0.265

Interchange Construction Connecting  0.229

What 6s

Funded
22,500,000.00
6,100,000.00
9,000,000.00
3,225,000.00
1,000,000.00
500,000.00

13,000,000.00

What 6s

Not Funded ' 1

Alternative

Interstate 76 Add Lane Capacity
Interstate 305 Median Barrier Constru
Interstate 10 Bridge Replacement and
Jamestown Beltway Construction witt
Construct Two-way Direct Connector
State Route 35 Roadway Widening an

Construct Park and Ride Facility along

Value Score

0.445

0.333

0.276

0.217

0196

0196

0181

out

0.606

89,600,000.00

Requested
24,000,000.00
1,200,000.00
8,000,000.00
20,000,000.00
7,500,000.00
8,950,000.00

2,500,000.00

opti

mi

US Route 40 Drainage improvements  0.211

Interstate 280 Bridge Seismic Retrofit  0.208

Interstate 5 Major Rehabilitation 0.200

As compared to initial funding strategy
225 Million Fewer Vehicle-hours of Delay

Centennial

Parker

Priority Level

l

High Moderate Low

Denver Area Overall Scores

Boulder

Westminstes

Arvada Y

) p
ALT 3 “nver

Lakewood

Priority Level

Hogn  Moderate  Low

Project |

ocat

657135,004

® Bridge
14.55 M

675,061,852

17,926,848 (+2.7%)

% Structurally Deficient Deck Area
|

-

Pavement

32412M

m Safety
3882M
[

[}

Mobility
19756 M

% Poor Lane-Miles (Based on Inter...

ons &r os s

% Functionally Obsolete Deck Area

asset

Reduction in Total Crashes / Yr
[}

% Poor Lane-Miles (Based on Over...

o

Reduction in Fatal & Serious Injury ...
E

perf or mance




Sample work: Investment optimization with Decision Lens

Work in California & Coloradoé

Project ranking against multiple e ing anal ysi

Sensitivity Analysis

Criteria Alternatives Hold Control® key while hovering over segments to toggle isolotion mode.

Portfolic value: 0,606

Name Name Value

o ] Show all labels
Safety . Interstate 80 Corridor Reconstruction

nterstate 76 Add Lane Capacity

nterstate 76 Mana Lanes
. Bubble Size: Preservation -
nterstate 305 Median Barrier Constructior
weighted
Interstate 5 Widening and Frontage Road Reconstruction
Caregories by: Strategic

Interstate 70 Pavement Rehabilitation and Shoulc lidening Goal

Interstate 10 Bridge Replacement and Widening - ‘Address Congestion an.

. Preserve Infrastructure i..
Interstate 70 Saf hancements b
Towards Zero Crashes,

@ Unassigned

US Route 50

£~ Percent Funded Ideptufy Performance Period
- Category Group Projects ( Northglenn
Upload Projects

< HOME £ Criteria

pawiam - vonenasaid

=l Ldle-ivinies Hnrprouveu

Brainstorm Criteria

PORTFOLIO OVERVIEW Build a Project

2| B Mobility Thornton

See Project

SITE MAP 4 B Congestion Relief Recommendations

2 Annual Hours of Delay Savings Westminster

Define Categorize Projects

1 Change in Reliability Index
Quantify

RATING SCALES 2 Reduction in Criteria Pollutant Emissions - . Impacts Berkley

ALTERNATIVES 4 & Connectivity and Accessibility Value-ROI Chart Assign Costs

Update Predictions
Score
Projects

T | Increase in Access for Environmental Justice Population Set Priorities z Denver o
Value Score Index [ Cost VROI Index R Aurora

RATINGS A8 Scale Impacts

PARTICIPANTS 1 Intermodal Facility Connectors Y
h

Collect 1 Increase in Access to Employment

4 B Network Classification Select Lakewood Glendale

Project
Set B&iget

Build a Scenario High Moderat  Low

=
LI B e @ Lo

Visualize

SENSITIVITY ANALYSIS 1 Highway Network Priority Level

TRADE OFF ANALYSIS Available Metrics = Freight Network

BUBBLE CHART ber of Fatalities: Year 1 4 [ System Usage

METRICS Nur C ta Vear 7 AADT

Value Score and VROI Index

o erenrataites 2 % Trucks l ||
Optimize Number of Fata s: Year ¢ . HEENERN | 1IN ] ] | ' l I . - !
4 @ Regional Importance & £ 4 3 5 &

ALLOCATE C Area on Structu...

PARETO TABLE ercent of ea on Structu... 1 Impact on Economic Development Plans

PARETO CHART Percent of Deck Area on Structu 1 District Priority Score

economic I mpact
buck performance optimizat




Sample work: Colorado

Project ocationsé

AW | ROAD F COMMUTING C )  ® dtdapps.coloradodot.info, E at Y 'ﬂ @ |

ACCELERATING TECHNOL it Apps B® Outlook.com - willa Toshiba M Mail fB Calendar & Drive P Contacts [fJ VRBO® isVacation R [3 CDOT Windshield » Other bookmarks

Last data update: 6/22/2017 ke

Tables

Cross asset rankin

Project ID Description

PAVEMENT BRIDGE SYSTEM FATALITIES BIKE TRANSIT
CONDITION CONDITION RELIABILITY FRIENDLY UTILIZATION

-4

g“
o)

SCALE: BEST ‘T
to WORST

sasgguaeng

sany) sl

The goal of the Ssart 25 projoct Is to reduce
» aony north 125
RideeGate Park way a0d &
without the cost of comstyucting additionad

vehide detectioe devices in and alovg Y Ry

o013 wnipow

Bernarspurenrgregnn

T
sap) jjeus.

‘Vour CDOT Dollar tr2cks COOT

for all 14 ramgs along the corridor and be used to Bollar (2= owcDOT tpendc Wihars COOT dpande. Foad Guaity Eridges & Tumnelc Moy Jassty ——
s
m":h?m'::.wmmmm s’ How CDOT Spends Transportstion Dalars Where CDOT Spends Transportation Dollars e = —_—
vt p [our COOT Calcufaor |
srogram Seveloped in Australis to time the reloase R Ve CEGT Calesistor | Prs=<t Speniica = EDOT SPI “At Risk”
of cars ooto the highway L0 reduce Sop-and-go traffic. A CDOT Calculator & CDOT Projscts Is
; “in . y

e — B = LEs S ®/ Program Delivery Metric

E NS paE A NI gECEARNARNRIIARTRTAEEATETNNINTAg

s qsunecserna cnanearp s R asEnaR g uaEraErag

BN RN RN R ER NG RANRRRR RN ER S

the corvider withaut forming & botthenecs.

ot i ' a2 a2 — Frojects in Pres
- The sysmenn Is dse 10 grevent Lrafbc freen N e | | F¥ 2016 - Construction Contribution Conruction (Presswand
en-Tarps backisg up ento stroets. This will be Do 5 860
done by Incroasing Uhe narmber of can aliowed omo the T =+ = — Frojects In Consiruction
gy wien secisary. ' 0 I T |PesL dmard)

o5 o - Z H!nn'ﬂ\jzl)‘sl . _ i ) | | T Exponditure

WCTer 11 Wl Thevs Al on-ramgs for & Shorted Later 3 . ko s e v By Eomtsion | i

and mece rellable 1 along e corndoc : : . i . . = = «F¥ HHE& Forecastod Tatal
Expondicure (5501 M)

Flscal Yaar HME Goal
15790 Bij

Cuffrailie

Actuisl Expenditunes: 55149 &
Expenditure Target: 5380 W
Program XFl = 0,596

Gangestion 2
Actual Expemditures: S64.7 M

Expenditure Target: 5513 W
Mesnithiby XP1 = 1.21

| Congeriog iy g resant s Ao Statewide

&

e W
F F & F

n
N
F

L
3 Program Managemant Varkshop - Pags 1ol 38 A of January Sth, 20096




Sample work: North Carolina vee 4 e s A T

6 Asset types with project | ocationseée

Project Reportingé

Sophisticated scoring anal ysi sé



