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Welcome to the AASHTO Transportation Asset Management Guide. Whether you are new to asset

o W I t th f. fth I t I I t management, a seasoned practitioner, or an executive, this Guide will help to further your understanding
e CO m e O e I I n S a m e n of asset management techniques and advance asset management practices at your agency.
of the book club

* The TAM Guide Book Club will
be meeting again in next week
on Wednesday 6/2

 Topic: Increasing your workforce
capacity

* Visit the AASHTO TAM Portal
to register and for the complete
archive of past webinars

https://Iwww.tam-portal.com/event-directory/tam-webinars/

What is Transportation Asset
Management?

As defined by the American Association of State Highway
Transportation Officials (AASHTO), transportation asset
management (or TAM) is a “strategic and systematic
process of operating, maintaining, upgrading, and
expanding physical assets effectively throughout their life
cycle. It focuses on business and engineering practices for
resource allocation and utilization, with the objective of
better decision making based upon quality information and
well defined objectives.”

| Read the Executive Summary... |

| Read the Chapter... |




AASHTO TAM Guide Book Club

FHWA is pleased to sponsor this special TAM Guide
Book Club Webinar series

Sharing knowledge is a critical component of advancing
asset management practice

The AASHTO TAM Guide is a valuable resource for
agencies starting to develop their next TAMP

This series is designed to focus on the areas where
agencies will derive the greatest benefit:

« Eight sessions addressing TAMP Implementation, Life Cycle
Planning and Management, Financial Planning, and more

FHWA/AASHTO TAM Webinar Series AM
AASHTO TAM Guide O

Book Club Webinar Miniseries

The new AASHTO Transportation Asset Management (TAM) Guide is now available! It is designed
to help transportation agencies advance TAM practices and support them as they conduct TAM
i ill be ially helpful asa ies prepare 2022 tran:




AASHTO TAM Guide Book Club

2:00 PM

2:05 PM

2:15 PM

2:30 PM

3:10 PM
3:20 PM

Introduction
Matt Hardy, AASHTO and Steve Gaj, FHWA

Agenda & Topic Introduction
Brad Allen, Applied Pavement Technology, Inc.

Use Case Scenarios
Todd Lamphere, Washington State DOT
William Johnson, Colorado DOT

Guidance Quests — Breakout Sessions
Breakout Session Feedback
Open Discussion and Q&A



Risk Management

* Risk: The positive or negative
effects of uncertainty or
variability upon agency
objectives. (23 CFR 515.5)

* Risk Management: The
processes and framework for
managing potential risks,
including identifying, analyzing,
evaluating, and addressing the
risks to assets and system
performance. (23 CFR 515.5)




* Context
 What risks will be considered
* How will risks be rated

e |dentification

 Be inclusive
* Think Broadly

* Analysis

e Cause(s), Consequence(s), Likelihood
e Evaluation

* Prioritization

e Address Risks i

L4 I m p I eme nt M |t | gat | ons Source: Adapted from FHWA. 2017. Incorporating Risk Management into Transportation Asset Management
Plans: Final Document. https://www.fhwa.dot.gov/asset/pubs/incorporating_rm.pdf
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https://www.fhwa.dot.gov/asset/pubs/incorporating_rm.pdf

Analysis and Evaluation

« Likelihood L e 0 N N
2 Ll Medium Medium Medium m
* Consequence(s) 3 5 Medum % Medum  Medum |00
* Types of Consequences IRERR M Very Low Mediom  Mediom |

* Threats & Opportunities A AT Ve Low R

Very Low Low Medium High Very High

(Insignificant) (Minor) (Moderate) (Major) (Catastrophic)

Impact

1 2 3 4 5



Risk Register

TAMP Risk Management Register for HDOT
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Risk Response Plan

Entity/Lead
Office

Mitigate

HDOT to review design storm
to determine impacts
(construction cost, etc.) and
then make a decision to adopt
change or not

HWY-D

Ongoing

HDOT to monitor ongoing data
and studies. HDOT to continue
to update asset inventory data
and to consider SLR for new
roadway alignments in long-
range plans.

HDOT should participate in
larger policy discussions with
other State/City/County
agencies.

HWY-P, -D, -C. {

L and other
State and
City/County
agencies

As required,
ongoing

Ongoing

HDOT to continue to update
asset inventory data. HDOT to
develop/update emergency
response procedures and
interagency MOUs. HDOT to
continue to bridge seismic
retrofit and rockfall programs.

HWY-P, -D, -C. {

L

As required,
ongoing

Ongoing

HDOT to continue interagency
MOUs and emergency
response procedures.

Look for alternate routes in
active lava zones.

HWY-P, -D, -C. {

As required,
ongoing

Ongoing




VULNERABILITY ASSESSMENT AND
ADAPTATION FRAMEWORK

Resilience

SET OBJECTIVES AND DEFINE SCOPE

Articulate Define Study _’SPIP([ an.d Identify Key Climate
. ) Characterize i
Objectives Scope Variables
Relevant Assets

» The capacity to recover quickly from difficulties COMPILE DATA
* Toughness I EE—
* Hardiness
« Strength
*  Durability
+ Adaptability

Monitor and Rev,'s"t
sinay pue 10yuOWN

Consider Risk

ANALYZE ADAPTATION OPTIONS

INCORPORATE RESULTS INTO
DECISION-MAKING

https://languages.oup.com/google-dictionary-en
https://www.fhwa.dot.gov/environment/sustainability/resilience/adaptation_framework/chap01.cfm



Today’s Speakers

» William Johnson
« Colorado DOT
« Performance and Asset Management Branch Manager

* Todd Lamphere
« Washington State DOT
e Statewide Transportation Asset Management Program Manager



William Johnson

will.johnson@state.co.us




= Published August 2020 --

https://www.codot.gov/programs/planni
ng/cdot-resilience-program

= Refines and Standardizes
the data, assumptions, and
methodology for
conducting risk assessment

= Step by step “Cookbook”
on how to calculate risk
= Flood
= Rockfall
=  Fire / Debris flow

RnR Procedure

m & COLORADO
eoar Depar

Colorado Department of Transportation

Risk and Resilience Analysis Procedure

A Manual for Calculating Risk to CDOT Assets from Flooding,
Rockfall, and Fire Debris Flow

2020 aem3
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EXHIBIT 2.2
CRITICALITY
FACTOR
QUANTILES

SoVI is a measure that

-5

Criticality - A measure of the importance of an asset to the resilience of an overall system.

1 2 3 1 5
Criteria Very Low Low Moderate High Very High
AADT <720 721 -1,900 1,901 - 4,600 | 4,601 - 15,000 =15,000
AASHTO Interstate
Functional Minor Major Minor Principal Freeway
Class Collectors Collectors Arterial Arterial Expressway
Freight
($ Millions) <4422 6,423 -6,513 | 6,514 - 6,685 | 6,686, - 8,806 = 8,806
Tourism
($ Millions) <152 153 - 479 480 - 1,050 1,051-3,414 23,414
SoVI® <(-2.93) (-2.92) - (-124) | (-1.23)-0.67 | 0.68-251 2252
Redundancy 245 3.01-45 201-3 1.51-2.0 <1.0

helps emergency response planners and public health officials identify, map, and plan support for

communities that will most likely need support before, during, and after a public health emergency.

EXHIBIT 2.3
CRITICALITY
LEVEL
ASSESSMENT

High

Criticality Level Score Range
Low 6 to 20
Moderate 21 to 22
23 to 30




Criticality cont.

o =

CDOT Highway Criticality Map

EXHIBIT 2.4 e
CRITICALITY \ ‘
MAP FOR CDOT o i, Sl )-'{‘-- ~Z71
SYSTEM - Craig Fort Collins 4
OPERATIONS = , _fs—\ L

Criticality

— 53.8% Low
25.5% Moderate :

e 20.7% High

D Engmneering Region

I

Seurces: Ess, HERE, DaLowie USGS, Inarwas, incimant P Corp . NRCAN, Esn Japan. MET), Esil Chsa
Favaegrn {Harg Kang) Ean (Thatwed), MApmylede © OpenStieetMag cont tutees. wad the GIS Uset Conenuney

Sources: Spatial data for highways were downloaded for CDOT’s Online Transportation

Information System (OTLS). Criticality Level Example Problem

Criticality Factors In this example, data has been collected for a fictional asset to demonstrate how to
1) AADT estimate an asset’s Criticality. The example asset has the following characteristics:
2) AASHTO Functional Class «  AADT - 2,050 vehicles per day
3) Freight Revenue e AASHTO Functional Class - Major Collector
4) Tourist Revenue ¢ Annual Freight Revenue Within County - $7,000,000
5) SoVI Index ¢ Annual Tourism Dollars Generated Within County - $350,000,000

e SoVI® Score - 0.7

6) Redundancy ¢ Redundancy Score - 2.2




i | RnR Procedure
AL

EXHIBIT 3.1 Step 1: Threat Data Collection
RISK Threat Data Source
CALCULATION Threat Likelihood
METHODOLOGY

|

Step 2: Asset Data Collection
Asset Data Needs

|

Step 3: Owner Consequence Calculation
Owner Worst Reasonable Case (WRC) for Threat-Asset Pair
Asset Unit Cost Estimation

$

Step 4: User Consequence Calculation
User Worst Reasonable Case (WRC) for Threat-Asset Pair
Vehicle Operating Cost (VOC) and Lost of Wages (LW)
Detour Estimation (Extra Travel Length and Time)
Calculations
Total User Consequence

4

Step 5: Vulnerability Assessment
Threat-Asset Pair Vulnerability

$

Step 6: Risk Assessment
Annual Owner Risk Calculation
Annual User Risk Calculation
Total Annual Total Risk




Step 1: Threat Data Collection
Threat Data Source

W Threat Likelihood

EXHIBIT 3.2 Threat Layer Source
THREAT DATA
SOURCES Flood/Scour Floodplain FEMA
Rockfall Runout Zone Software***
Post-fire Debris Flow* Runout Zone CGS, CWCB, Software***
Post-fire Debris Flow™* Volume/Volume Probability USGS (BAER)
Post-fire Debris Flow** Burn Scar USGS (BAER)

*Colorado Water Conservation Board (CWCB) data only available for Boulder County as of June
2019. The Colorado Geological Survey (CGS) provides debris flow maps for El Paso,
Jefferson and Larimer Counties. Flow-R or other software can be used to generate debris
flow runout zones for other areas.

**USGS Burned Area Emergency Response (BAER) data is spatial data that includes projections
of estimated debris flow likelihoods and debris flow volumes for a watershed that has
recently burned.

***Examples of software modeling tools include Flow-R (https:/ /www flow-r.org/) and
Rocky3D (http://www.ecorisq.org/images/ecorisq/services/ Window Rockyfor3D jpg).

Annual rockfall probability has been established by the CDOT Geohazard Program for
specific magnitudes of rockfall for the I-70 corridor within Glenwood Canyon as shown
in Exhibit 3.7. Note that this information is specific to I-70 and the user is encouraged to
engage with the CDOT Geohazard Program Staff to determine the annual threat
likelihood and relevant magnitudes for corridors other than I-70 in Glenwood Canyon.

EXHIBIT 3.7 Rockfall Event Volume Annual Threat
ROCKFALL EVENT Magnitude (cu yds) Likelihood
THREAT Small <100 1
e Medium 100 - 499 1/6
Large =500 1/20
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ExHIBIT4.1.1.4
DATA NEEDS FOR
ROCKFALL-PTCS
RISK ANALYSIS

Step 2: Asset Data Collection
Asset Data Needs

Data Needs

Data Source

Asset Replacement Cost

Milepost
(beginning and end)

Highway Data-OTIS

http:/ /dtdapps.coloradodot.info/otis

Car Running Costs
Truck Running Costs

Average Value of Time

Site Length 500 ft (recommended length)
Highway Data-OTIS
Roadway Geometry http:/ /dtdapps.coloradodot.info/ otis
2 Rockfall Mitigation CDOT Geotechnical
z‘
g
[~ 3 : ~ e~ L SR
E Slope Type and Lithology CDOT Geotechnical
Roadway (rockfall) Ditch CDOT Geotechnical
Highway Data-OTIS
AADT Vehicles http:/ / dtdapps.coloradodot.info/ otis
Highway Data-OTIS
AADT Trucks http:/ / dtdapps.coloradodot.info/ otis
Speed on Roadway Highway Data-OTIS
Damaged http:/ / dtdapps.coloradodot.info/ otis
Highway Data-OTIS
o Speed on Detour http:/ / dtdapps.coloradodot.info/ otis
B
§ Detour Distance CDOT Operations
-3
'E Detour Time CDOT Operations
(_i Number of Closure Days See Exhibit4.1.1.9
% Number of Partial Closure
Days See Exhibit4.1.1.9
Average Vehicle Occupancy FHWA https:/ /www.thwa.dot.gov/tpm/guidance/avo_factors.pdf

(RITA)/Texas A&M Transportation Institute
American Transportation Research Institute

(RITA)/Texas A&M Transportation Institute




EXHIBIT 3.10
SUMMARY OF
WRC FOR
OWNER
CONSEQUENCE

-5

Step 3: Owner Consequence Calculation

Owner Worst Reasonable Case (WRC) for Threat-Asset Pair
Asset Unit Cost Estimation

Threat
Debris Flow Flood Scour Rockfall
Bridge 100% ARC
Approach N/A +$5,000 Cleanup N/A N/A
100% ARC +
100% ARC $200,000
100% ARC +85,000 | if length <100 ft,
Bridge N/A +$5,000 Cleanup | Cleanup else $2.5 million
]
ﬁ 100% ARC + 100% ARC
Culvert $5,000 Cleanup +$5,000 Cleanup N/A N/A
25% ARC
of 500 ft section
PICS N/A N/A N/A | +$200,000 Cleanup
100% ARC
100% ARC 100% ARC of 100 ft section
Roadway + 85,000 Cleanup | +%$5,000 Cleanup N/A + $200,000 Cleanup
*ARC = Asset Replacement Cost
EXHIBIT 4.1.1.6
UNIT COSTS

Asset Units Unit Cost
Bridge Approach** sq ft $350
Bridge* sq ft $600
Culvert*** cu ft $55
PTCS™ sq ft $550
Road Prism (Asphalt)** sq yds $150
Road Prism (Concrete)** sq yds $350

* Bridge area is defined as deck length multiplied by deck
width, derived from NBI Items 49 and 52, respectively.

**Bridge approach, roadway and PTCS width are derived from
CDOT OTIS Highways feature class using fields for lane
width, lane count, and shoulder width.

***For culvert (CBC), the volume, in cubic feet, is calculated by
multiplying the box height by the box width by the length.
These values are derived from the culverts feature class
maintained by C-PLAN, CDOT’s interactive online mapping

platform.

Owner Consequence = 25% x ARC + $200,000




Step 4: User Consequence Calculation
User Worst Reasonable Case (WRC) for Threat-Asset Pair
Vehicle Operating Cost (VOC) and Lost of Wages (LW)
Detour Estimation (Extra Travel Length and Time)

Calculations

Total User Consequence

EXHIBIT 312 Full Closure Partial Closure
I-70 Risk and Days Days EXHIBIT 3.11 Year
zcsilicncc I;i:ut Asset Threat (drc) (drc) CONSTANTS USED User Cost Terms Variable | Value | Published
C:J r’::‘:;;;(iib i Bridge Approach All 2 0 SOL:(:EE;:[I\K‘E
> S 2 rerace Vohicle Oacumancy r
PARTIAL Bridge Flood 180 0 P Average Vehicle Occupancy o 177 2019
CLOSURE DAYS idaa sbris Flow
AR z“_:b‘ D:’"Zf”l‘l’“ i 1"4 Car Running Cost per Mile C2 $0.59 2019
ridge ockfal
Culvert Debris Flow 1 0 Truck Running Cost per Mile c $0.96 2015
Culvert Flood 3 0 = = A =
I:IT\CLS 5 (:; : 2 B Average Value of Time per Adult per Hour 4 $10.62 2015
OCKIal
Roadway (<=% Width) Flood 1 0 Average Value of Freight Driver Cost per Hour C5 $25.31 2015
Roadway (> 50% Width) Flood 3 0 CarRi e G H cs $26.52 2015
Roadway (2 Directions) Flood 3 0 A RS SO Rer oRT FAg e
Roadway Rockfall 4 14 Truck Running Cost per Hour 9 $44.24 2015
User Consequence
Damage to the roadway may result in full or partial closures to through traffic and
— - — necessitate the use of a temporary work zone for construction and cleanup. Total User
ExHIBIT 3.13 Additional Travel Distance Additional Travel Time Consequences is the sum of user consequence due to full and partial closures as shown
in Equation 3.2.
I-70 RISK AND Starting | Ending (miles) (minutes) g
RESILIENCE PILOT Milepost [ Milepost (C7) (Dt) EQUATION 3.2
DETOUR TABLE 1 14 146 189 Total User C e = User C epc + User C q epc
14 90 90 112 Where )
User Conseq - User due to full closure
a0 155 140 167 User Consequencesc = User due to partial closure
155 205 o8 126 User consequences for full closure are the sum of vehicle operating costs incurred due to
travel on detour, lost wages, and truck revenue due to travel on detour as shown in
205 231 83 109 Equation33.
5 4% y
231 245 49 77 TN
24 2,
245 288 7 User Consequenceg; = VOCpe + LWy,
288 353 5 24
Where:
353 360 71 96 VOCic =  Vehicle operating costs incurred due to full closure
260 404 Ay 3 LWic =  Lost wages/truck revenue incurred due to full closure
X ‘ 76 77
. User consequences for partial closures are the sum of vehicle operating costs incurred
404 438 69 70 due to traffic delays, lost wages, and truck revenue due to delays incurred while driving
: through a partial closure as shown in Equation 3.4.
438 450 63 77
EQUATION 3.4
User Consequencep, = VOCpr + LWy,
Where:

VOCs =  Vehicle operating costs incurred due to partial closure
LWne =  Lost wages/truck revenue incurred due to partial closure




Step 5: Vulnerability Assessment

&, ; i Threat-Asset Pair Vulnerability

™

Vulnerability is the measure of an asset’s susceptibility to damage from a natural hazard. It is quantified as the
probability of the Worst Reasonable Case occurring if an event is realized. Vulnerability is the expected probability
of loss within a range between nearly zero and nearly one. Vulnerability represents a number of factors that
literature and empirical data imply may influence an asset’s susceptibility to incur damage from threats included in
this procedure. While there may be other factors that influence vulnerability, the factors included in this procedure
are available to CDOT staff in a range of databases and field observations and have been vetted by Subject Matter
Experts who participated in this study.

EXHIBIT4.1.1.10 Magnitude Factors Vulnerabili
ROCKFALL
VULNERABILITY Natural
TABLE or
Return Period Cut No Slope Installed
(years) Slope Lithology Ditch | Monitored | Mitigation | Maintained | Mitigation
bt Yes 0.00 0.00 0.00
Rock |° No 0.01 001 0.00
Slope [, Yes 0.00 0.00 0.00
Cut k! No 0.01 0.01 0.00
Slope e, Yes 0.00 0.00 0.00
Non-Rock | “ o0 No 0.01 0.00 0.00
Slope [, Yes 0.00 0.00 0.00
Al
1-year No 0.01 0.00 0.00
(100 cu yds) RO Yes 0.01 0.00 0.00
o Abser
Rock No 001 0.01 0.00
Slope [ Yes 0.00 0.00 0.00
O ‘ No 0.01 001 0.00
) oo Yes 0.00 0.00 0.00
Abser
Non-Rock No 0.01 0.01 0.00
Slope [ Yes 0.00 0.00 0.00
e No 001 001 0.00
Absent Yes 035 030 0.15
or
Width
: No 0.65 050 0.25
<
s <101t
Slope
s Yes 030 025 015
Widt
>10ft
No 0.60 045 025
Cut
Slope o
gy ¥ Absent Yes 030 025 015
3 or
(101 - 499 cu yds) Width
Z306 No 055 045 025
Non-Rock | ~
Slope
Yes 025 020 0.10
Width
>10 ft
No 050 040 0.20
Yes 040 030 0.15
Rock Slope
o e No 0.80 0.50 025
TYP Yes 035 030 0.15
oo Rock Siope No 030 025 015
20-year
(2500 cu yds) NA 099




Step 6: Risk Assessment

Q‘ i Annual Owner Risk Calculation

Annual User Risk Calculation
Total Annual Total Risk

EQUATION 3.9

n

Annual Owner Risk; = Owner Consequence x Vunerability; x Threat Likelithood;

=1

Where n = number of events

EQUATION 3.11

n

Annual User Risk; = Consequence x Vunerability; x Threat Likelihood;

=1

Where n = number of events

EQUATION 3.10 (Scour-Bridge)
Annual Owner Risk = Owner Consequence x PF x K
Where K=K *K;

K1 ls a bridge type factor based on NBI data, and A:Is a foundation type factor based on
Information.

In the case of scour-bridge analysis, the probability
of failure (PF) is a combined threat and
vulnerability probability.

EQUATION 3.12 (Scour-Bridge)

Annual User Risk = Owner Consequence x PF

Total Annual Risk Calculation

EQUATION 3.13

i=1

Where n= number of events

n n
Total Annual Risk = Z Annual Owner Risk; + Z Annual User Risk;

=1




risk-and-resiliency-tool (1) - Excel
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«

Insert  Delete
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Clipboard Font Alignment Number Styles
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1 Rockfall Equations: Step 1: Threat Data Collection Step 2: Asset Data Collection Step 3: Owner Consequence
2i
3 PTCS Event Annual Threat Likelihood
4 Roadway: Type: 4 (lanes) 1 See Site Overview Data
5 Width: 38 (feet) Medium 0.166666667
6 Speed Lim: 55 (mph) Large 0.05
7 Total: AADT Veh: 11375 |(vehicle)
8 AADT Trek: 1625 (truck)
9 Milepost: 124.23 124.34
10 Car User Cost A c2 c4 c8 Step 5: Vulnerability Assessment Step 6: Risk Assessment
1n Trck User: o] C5 9
12 |Work Zone: Length: 9 (miles) Event Vol: Small 1t100 Event Index: 1 Annual Owner Risk: $0
13 Speed Red: 15 (mph) Medium 100t0499 17 $117,188
14 Rockfall 4 2-kj fences | Installed | Large 2499 29 $139,219
15 Lithology: Rock Slope Slope: Natural Slope Index: 9 9
16 Slope: Natural 25 Total Owner Risk:
17 Ditch: Absent Lithology: [RockSiope_]ith Index: 1 9
18 Monitored No 25 Annual User Risk: S0
19 Ditch: [_Absent__|pitch Index: 1 9 $333,762
20 25 $396,509
21 Monitored: [No— JMon index: 1 10
22 26 Total User Risk:
23 Mitigation: [installed _|Mit index: 3
24 Total Annual Risk:
25 Event: 1yr 0.00
26 6-yr 0.25
27 20-yr 0.99
28
29
30 36 38 3.10
3 Event Volume Annual Threat Road Threat
32 (cu yds) Likelihood Asset Type Units Unit Cost Asset Debris Flood Scour Rockfall
33 Small 1t100 1 Approach sq ft $350 Approach $83,600
34 Medium 100to499 0.166666667 Bridge sq ft $600 Bridge $88,600 $88,600 $283,600
35 Large gt499 0.05 CBC cuft $55 Culvert $88,600 $88,600
36 PTCS sq ft $550 PTCS $2,812,500
37 Roadway Asphalt sqyds $150 Roadway $88,600 $88,600 $2,290,000
38 Roadway Concrete 5q yds $350
39 ARC: 4 4
40 Unit Cost: ($ / units)
a
42 311 3.12 3.13 (miles) (minutes)
43 Year Full Closure |Part Closure Start End Added Travel  Added Travel
44 User Cost Terms Variable Value ($) |Published Asset Threat Days (dFC) |Days (dPC) Milepost Milepost Distance (C7)| Time (Dt)
45 Average Vehicle Occupancy 0 177 2019 Approach All 2 0 1 14 146 189
46 Car Running Cost per Mile c2 $0.59 2019 Bridge Flood 180 0 14 90 90 112
A7 Truck Runnine Cact nar Mila 3 4naA 205 Rrides Dehris 2 n an 155 140 1R7.

Rockfall-PTCS = Rockfall-Bridge | Rockfall-Roadway | Flood-Roadway | Flood-Bridge @ Flood-Bridge Approach | Flood-Minor Culvert | Flood-Major Culvert | Scour-Bridge = Post-Fire Debris Flow ®

Ready

X m

Cells

Format

Step 4:

ca}

Johnson, William G

Ay O

Sort & Find &

z AutoSum  ~

OGEE

& Clear -

Editing
v w

User Consequence
Full Closure:
Avg Veh: 11375
Avg Trek: 1625
dFC: 4
Cc7: 140
Partial Closure:
WL: 9
Wzs: 55
WZSR: 15
dpPC: 14

Filter - Select ~

Veh Cost:
Trek Cost:

VOC.FC:

Total Full:

Veh Cost:

Trek Cost:

VOC.PC:

Total Part:

Total:

lience Analysis Tool

$4,62

$7.47
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For More Information:

Elizabeth Kemp — RnR Program Manager

elizabeth.kemp@state.co.us

https://www.codot.gov/programs/planning/cdot-rnr-analysis-procedure-8-4-2020-v6.pdf
https://www.codot.gov/programs/planning/risk-and-resiliency-tool.xlsx
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WSDOT Asset Management and Resiliency

Todd Lamphere, Statewide Transportation Asset Manager
May 27, 2021

WSDOT Asset Management: Applying the right treatment, at
the right time, at the right location...Practical Solutions



Statewide Transportation Asset Management

Statewide Transportation Asset Management Plan (STAMP)

Ferries Highways Intra-Agency Multimodal
* Terminals « ADA * Facilities * Auviation
* Vessels  Barriers * Information *  Public
« Bridge Technology Transportation
 Delineation * Real Estate  Rall
Geotechnical Services
*  Hydraulic *  Transportation
*  Major Electrical Equipment Fund
 Managed Natural (TEF)
Areas and
Habitat
« Pavement
 Roadway
« Signs
 Toll-Related

7 WSDOT



Statewide Transportation Asset Management
State of Transportation

Current plan

Preservation Replacement Average S Average annual
Value Annual Need ' 9 funding shortfall
(Millions of dollars) spending
Highways $123,425 $730 $350 $380
Multimodal
(i.e. Aviation, Public $710 $105 $15 $90

Transportation, Rail)

Intra-Agency
(i.e. IT, Facilities, Fleet, $67,085 $135 $40 $95
Real Estate)

Ferries $5,145 $460 $160 $300

TOTAL $196,365 $1,430 $565 $865
Note: Rounded to the nearest $5M 61 % u nfu n d e d /

7 WSDOT 3



Statewide Transportation Asset Management
State of Transportation

10-year 10-year 10-year
Replacement Future Annual Budget, Plus Percent
(Millions of Value Annual Avg. Additional Needs funded
dollars) Spending Needs Annual Avg.
TOTAL $196,365 $565 $865 $1,430 39%

Key takeaways:

« WSDOT's preservation program is
funded at 39 percent of its need

« How to deal with additional revenue WSDOT_’S
« What preservation activities will przsewatgogrl/
likely get funded needs are 59v
funded

* This is why Asset Management
Plans are key!

7 WSDOT




Statewide Transportation Asset Management

Statewide Asset Management Structure and Results
» Executive Steering Committee Structure
« Monthly Asset Management Technical Advisory Groups meetings

» State of Transportation replacement value for WSDOT’s
Transportation System in 2018 , 2019, 2020 & 2021

» State of Transportation unfunded needs

» Formal Risk Workshops for several asset classes
Self assessments for the remaining asset classes

« Asset Management plan updates should include their current
practices that involve the respective Asset Class’ resiliency efforts
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Statewide Transportation Asset Management

WSDOT'’S

DEFINITION OF CIRCUTRR
RESILIENCE —
The term "I’ESI|Ience" meanS the abillty Surface lrum!)onallon
to prepare for, and adapt to, changing Gt Claige s
conditions and withstand and recover g oy o

rapidly from disruptions.

Adopted from:

Presidential Policy Directive 21, Critical
Infrastructure Security and Resilience,
February 12, 2013.
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Statewide Transportation Asset Management

Federal Regulations related to Resilience and Asset Management

* Risk-based asset management plans must address risks associated with
current and future environmental conditions (23 CFR 515)

» Assets requiring repeated repair require analysis of alternatives (23 CFR
667)

« State and metro transportation planning should now include resilience as a
planning factor (23 USC 134, 23 CFR 450)

« Metropolitan transportation plans shall include an assessment of capital
investment and other strategies to...reduce the vulnerability of the existing
transportation infrastructure to natural disasters (23 CFR 450.324 (f)(7))
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Statewide Transportation Asset Management

Resilience and Asset Management key thoughts...

 How do each of the programs
prepare their respective Asset
Management Plans with Resiliency e e :
. ind? Building Resilience into
In- mina: Transportation Assets
* Include information that informs our
partners during the planning phase. For REPORT 5: MANAGING EXTERNAL THREATS

example modal Iong_range plans and THROUGH RISK-BASED ASSET MANAGEMENT
Washington'’s Transportation Plan

» Perform appropriate community
engagement during these planning
phases

* In our Asset Management Plans,
how do we better communicate the
need for WSDOT to prepare for, and
adapt to, changing conditions and
withstand and recover rapidly from
disruptions?

Risk-Based Transportation
Asset Management:

US.Department of Transportation
Federal Highway Administration MARCH 2013
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Asset Management Plan Updates

Asset Management Plan Technical Update Potential Focus Areas
» Updating information that may have changed
— Have your objectives and/or measures changed?
— Has your inventory changed?
— Do you need to change any of your investment strategies?
« Adding a Resilience section to the Risk Chapter of the Asset Management Plans

— Direction has been provided in the CPDM Asset Management Plan Updated
Guidance

— This will be an initial step to include resilience in the Asset Management Plans
— This section will be further refined and improved in future updates
— Resilience may be featured in future federal legislation

» Developing and/or Improving Processes for conducting Trade-Off Analysis

...WSDOQT's goal is to start small and continuously improve.
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Statewide Transportation Asset Management

Integrating Resilience

Goal: Integrate consideration of resilience in transportation decision making

* In support of 23 U.S.C. § 503(b)(3)(B)(viii), which directs the U.S. Department of
Transportation “to carry out research and development activities ... to study vulnerabilities
of the transportation system to ... extreme events and methods to reduce those
vulnerabilities.”

<] Project Operations

Level and
Maintenance

Planning

» Long Range
Transportation
Plans

* Asset

Management
Plans

» Environmental
Processes » Emergency Relief

» Engineering » Snow Removal
* Design Programs

From a FHWA Presentation
10
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Questions?
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AASHTO TAM Guide Book Club

* Quest - Develop a risk register of 3 to 5 enterprise or program level
asset management risks.

* Instructions - Use examples of risks from the TAM Guide or from your
experience. Use resources from the guide to identify, analyze, and
prioritize each risk. As time allows, identify potential mitigation
strategies for each risk. Use the form to record your risk register and
identify the sections or components of the TAM Guide that you used to
develop your register. An example risk has been included to get you
started.



To select a breakout room to join,
1.Click the Breakout Rooms menu
2.Click the Join link next to a room.

Your breakout room will be assigned
one of the three quests.



Feedback

« How did the guide help you develop your example risk register?

« What are your thoughts on how we can improve the value of the Guide based on
the quest?

» Updated resources?
« Sharing new practices?
 Linking to new guidance?

» More resources to support the 2022 TAMP development?



Open Discussion




Full Schedule and Registration Information

https://www.tam-portal.com/event-directory/tam-webinars/

To register:

6. Increasing Your Workforce Capacity o
Wednesday 6/2/21 - 2:00 — 3:30 PM eastern time To access the Guide:

7. Investment Strategies and Multi-
Objective Decision Analysis _
Wednesday 6/9/21 - 2:00 — 3:30 PM eastern time Questions?

8. Strengthening How Data Supports Your TAM Program
Wednesday 6/16/21 - 2:00 — 3:30 PM eastern time



mailto:hpark@spypondpartners.com
mailto:mhardy@aashto.org
https://www.tam-portal.com/event-directory/tam-webinars/

