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Key Concepts

anagement Iransportation Asset Management

@ business process/decision-
making framework

covers extended time horizon
‘economics and engineering
= considers a broad range of assets

« . ntingency @ economic assessment (trade-offs)
ncy mgt) plans - alternative investment options

IS, evacuation m information for cost-effective

Static - land development investment decisions
controls (codes)

- 8 Health Safety /Welfare of general
public

o Zoning, subdivision/land

development (design & build) asstmmt assetman cfm

Planning and
ent
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Key Components

TRANSPORTATION ASSET MGT
@ Long Term (CIP)

» Capital Investment Planning
= Strategic Agency Investment

= E.g. Emergency Planning
formatted work request

B by cvent) @ Short Term (MMS)

or, materials, equipment, = Maintenance Mgt Systems
ractors = Good Asset Practices and

m (just before build shorter term
operational deals

~ = Inspect, repair/maintenance

based on criticality /risk Right information, right people,

. . = ° +
= Review available resources right format, agency wide (data

application), right time & place

= communication



infrastructure Management
Eramework and Tools
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HMpacts on Emergency Response

ortivization © Highest LOS for the least
amount of money

Where was the work performed?
Who do it, with what equipment
and materials, and for how long?
When was it completed?

INVENTORY What assets?
What are they worth?

Connections to critical data, all

CORE DATA . i
accessible in one place




lntegration of EMS with TAM

Response (during

2l Why Does Planning Matter?
Work Request/Order
Schedulling, Planned
notifying
Unplanned
BENEEITS

Optimization of
resources (LOS up, Emergency
costs down)

Tracking (who,
what, where, when)

0 1 2 3 4 5 6 7 8

# of times more expensive than Planned Work




TAM :Post Event - Recovery

lon/ repairs
track costs, schedulling)

s. After Conditions
o Costs

Feedback - review /revise Plan

= Develop long-term CIP (rehab, reconstrct,
enhance)



Research (May 2010)

ging Critical Civil Infrastructure Systems
asters Resilience: A Challenge

System challenges:
ing processes and disasters

1strained budget

rovement of C.I.S. resilience

ortance/ Why?
port socioeconomic system

\ = maintain continuity of services

= deal with real world complex and dynamic systems

B Invtestiggfation of resilience of critical infrastructure
system
0 How? - conceptual framework - Decision Support System (DSS)
0 Why? - system performance and function after disaster
(e.g. maintenance, repair, rehabilitation, replacement, serviceability)



"Ph.D. Research Focus

Objective:

Support System
Analysis
Event (diagnosis) After Event (metrics)
fulfillment of Resilience metrics helps to:

manage CI problems,
~ adaptive ability to restore develop protection
itself to former conditions strategies,

(e.g. PCI, LGS, ...) ensure continuous system

operation (uncertain future)




Resedrch - Key Metrics for TAM

lence metrics

mance indicators, safety measures, and/or
In rating systems to capture systems behavior

a CIR DSS Framework

Assess Risk Actions define priorities, funds,
(Vulnerability), failure and system
and system resilience improvement
Disaster . (alternative project)
Occurs

Mitigation Response

OUTCOMES OUTCOMES

. : Results Comparison
* e.g. local impact with few  g=————————p+ e.g. destroyed bridges,

loss of lives (risk), “medium” traffic flow,
common cause (failure), federal threshold met,

not redundant (resilience) bridges rebuilding

ACTIONS ... ACTIONS ...

CIS improvement




System Dynamics Diagram of Decision Support System for Critical Infrastructure System Resilience (CISR)

Critical Infrastructure Management System
Functional Subsystem - Asset Myt: Financial Subsystem:
sLifecycle Cost of buildings, *Housing, travel, communication —water
transportation, power, water and — power dernand
sDss i - e
communication infrastructures: design, . . ] .
lanning, construction, reconstruction 'SDCID'EEDan".: f;_;!ctqr. pnpulatlnn,
GiS Software (e.g. Arcinfo) /J End mainltenance ' private and public institutions, places
Critical Infrastructure 1 . . 4T -Revenues: tax, special funds, donation,
/ *Maintenance costs, distribution costs, | loans redirection of allocated budget
Physical Subsystem: (Life-line construction costs, reconstruction ' 4
systern/segments and relevant assets) — costs (e.g. HERS-ST, HOM-4) " =Private resources, public disaster relief
condition, performance .. funds (FEMA), highway management
Administration Subsystem (categonzation of B Decision Making ﬁubsystem budget, lacal govemment emergency
" . I " funds
systerm): connectedfinterconnected, b B . . & CISR
. . . & CISR Decision- . -
localfregional/Statewided nterstate/Mational, i Makin — Decisions: -
existent/accessiblefavailables renovation of i q > e
_ § Organizations: Falicy, H v
resource & of infrastructure i Homeland Resource
] Ty i . . Deci- CISR Decision Support
¥ HH Security, State 4 allocation, R&D sion Svstem:
Geographic Dimension: locality — study area W S{J,a#'and Local #| Portfolio, Pro- ystem:
ifeatures — spatial data) e Agencies, ¥| Protective =user, non-user &
. A blems o _
+ & Sl Industry, Other Measures, N institutional benefit;
Disaster Type, and Characteristics/Data & “.- i Federal Agencies v, Cperational / raqui- measure of effectiveness
Trends: g i I re- | *Resilience conseguence
*Matural (weather, seismic activity, etc) ’ i |Resilience Mana gement Infﬁrmatyﬁ System ] m?ts Metres
*Decision and risk analysis
- - . . = -
han-made (CERNE, etc) Decision Support Infurmatmn'u,+ ..---""""" t':':'.n? methodology
«Technological (oil spills, radioactivity leak, etc) 3| (Knowledge Base): rs‘u_:n © Caml i - other dat
l 'S 7 “ulnerability Assessment T | DTARIEMETT - OIMET OELA,
i =|mpact Assessment I :”':'ﬁeml- E_}{F'Tf_TS. .
Analysis tools/extensions (e.q.): A =Damage Assessment ks | » Brhnoingica |:n|:|va 1ans
. . =Mditigation Strategy(ies I b :
*Preprocessing/ Georeferencing -+ 4 gylies) R § " e / :
: - - a7l - H
=Spatial analyst, 30 (TIM) Time Frame & Post-Disaster Phase (Data): Insight for Resilience-
=Metwork analyst/Trans CAD =Real time (Response) «--"* Based Decision Making
*Ohject Maodel, Hazus *Hecovery Result Presentation System
=Resilience (instead of conventional
Mitigation)




WIR-DSS Model Framework

Step_1
A

CIR-DSS Model Insight in(S TELLA,
N -

Step_2

Step_3-4

A

Step_5-7
A

Step_8

A

getting local
infrastructure
information - data

B=0=>

Information - Data

Initial Local
Infrastructure

getting infrastructure

measures
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system performance Infrastructure System

Performance Measures

degrading system  Transitional System

performance due

to disaster

—>=>

>

Performance

Measures

improving
system

performance

—>()=>

4

updating infrastructure
information and data

for new period analyses

next period initial

Infrastructure system

performance measures

Performance

Measures

Improved System system resilience

improvement

decision

implement

do nothing
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Lesult on

-9809 recovery cost less than mitigation

4% 44065 recovery cost more than mitigation

115896 recovery cost more than mitigation

| @ Sensitivity Analysis of Damaged Infrastructure for Recu...E

A 1 mrovery WPV 2. recovery WFW 2 3: recoweny MPY 3

4+ mitigation HFY 5

frequency of the
100-year storm

| U I -
worthwhile
-
; mitigation projects

E03 PM Wed, Jun 24, 2003
'ﬂ a Ej‘:’ 7 Sensitivity Anatyse of Damaged In.. ture for Recoveny and Mitigation NPV 2
= &




esilience can be captured reflecting changes on
structure system condition and performance

“Kkey performance indicators” may
1 different optimum threshold value for
resilience (case study value was 0.83)

8 Graphical Function
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nagement pr1nc1p1es

'- overy and mitigation strategies insights
used in resilience of system improvement
(enhanced approach to current practices) that

%

also considers financial trade-offs




Regional Workshop

Transportation and Emergency
Management Spatial Analysis

Dover-DE
11/2/2011

GT
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MID-ATLANTIC GEOSPATIAL
TRANSPORTATION USERS GROUP




RELATION OF EMERGENCY
SERVICES

AND TRANSPORTATION
ASSET MANAGEMENT

‘Jersey’s Transportation
Infrastructure to the Impacts of

Alan Kercher and Dr. Simon Lewis
Kercher Engineering

MAGTUG, o, - - 3 ; B A
Nov 2, 2011 i = - : o
Dover, DE. - g - - o -
:LI“ = -. = - — = : v o o B K/ ‘ 1 " },»"" """_- .l v
ZUSGS | | B & vdvipc ()
Sripce for o cosaping trord e . >

Use of Sensors T Delaware Department of Transportation

and Rapid % ad Real-time Data Application for Planning and Operations
Deployment
Gages for Storm _ _ , _ _
Mid-Atlantic Geospatial Transportation Users Group Meeting

Surge Data from November 2, 2011

Coastal Storms _

e R e -
Mid Atlantic Geospatial
Transportation Users Group
Meeting Gene Donaldson

U.5. Department of the Interior November 2 2011
)

U.S. Geological Survey

Dover, Delaware




Improving DEMA’s understanding of
DEOS and HAZUS-MH

By David Carlson
State Hazard Mitigation Officer

™
RCH BOARD
o

The need of GIS Data for Situational
Awareness and Decision Making

Matthew Laick, GISP

GIS Coordinator
HAZUS-MH Delaware Department of Safety and Homeland Security
Natural Hazard Loss Estimation

“Risk MAP—powered by HAZUS”




A Municipal Perspective on Highways,
Emergency Services
and Flooding in Delaware

DNREC’s

Sea Level Rise Vulnerability Assessment MAGTUG- Nov < SEil

and Principal author: Alan Kercher, Kercher Engineering, Inc.

Related Coastal Storm Protection Projects Cureesponding

Silvana Croope, DelDOT
Gene Donaldson, DelDOT
Simon Lewis, KEI
RObE‘l‘t SCEII‘bOI'DUgh, PhD Ralph Mitchell, Bethany Beach, DE __fr. —

Delaware Coastal Programs Matt Lawson, Mercer County, NJ
Rick Williams, City of Newark, DE

Delaware’s Sea Level Rise Initiative

On-going Project to Address Flood

>hallenge for DOTs: on Roads
FHWA Climate

A Collaborative, Inclusive and Scientific Approach
DelDOT - TMC
(11/2011)

e . ; — = =
’ @;j “Mid Atlantic Geospatial Transportation

Users Group Meeting
November 2, 2011

Rob Hyman e F Silvana V Croope, Ph.D.
FHWA, Office of Natural Environment e

1.5 Department of Traneportation
Federal Highway Administration 1




11/ 2011 - Workshop
Findin

S
nd activities on tgnsportation and

, software and operational and planning

cident or emerge
ues

icies, recovery and mitigation projects look for

ible /optimal solutions (public and stakeholders)
dures, data, tools and discussions include
nts needed for Asset Management, however
they fit better Emergency Services Management

= Asset Management is a concept that requires more
discussion as means to better integrate research, practices
and investments principly by Governmental Agencies at
large and in speacial DOT’s

y, climate change and sea level rise




Delaware DOT

Asset Management - an on-going subject
e verify and determine inventory management,
logistics management and asset management

agement Center

cus on oper
IS tools to manage e
lents

gencies and transportation
Current Projects

aveler information system

=

Early Weather/Flooding Monitoring System

= Telecommunication & detection systems expansion

= Mapping applications (GIS)

= Planning and Operations (integration working group)



DEDOT

Roadway Weather Sensor Working Group

= Stakeholders: Delaware Dept Natural Resources &
Environmental Control, Delaware Emergency Mgt
Agency, DOT, USGS, University of Delaware

= Actitities

= data requirements, monitoring system requirements,
integration of existing systems (sensors), application
development (map and specific functions)

= Current Systems Effort and Availability
sE.g. Memorial weekend 2011 (traffic flow condition)




PO TTAMS Implemented ...

EIssues for TAM: drainage, evacuation/flooding
roads, emergency services, utility companies ...

AMS Configuration
D NCDOT FEMA-1740-DR, Indiana

d KYTC - Kentucky FEMA reporting process is:

' 1 - After a disaster (snow, ice or rain
TranSpOrtatIOn Cablnet flood) FEMA decides if to render

Storm assistance & informs INDOT

D INDOT (HERS-ST) of the Counties which qualify and

the Start and End Date for which
D Québec MlnlStI'y Of work will be reimbursed.

Transport

 Ohio
d Washington State



http://www.fhwa.dot.gov/infrastructure/asstmgmt/casestudies.cfm�

Conclusions

S 1s more than software

t plan or roadmap

re: anned, well-integrated,
oroven, TAMS package
ul implementations not happen by accident

anage for success!!!
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