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Overview

The mission of the Arkansas Department of Transportatic®DQN) is to provide safe and
efficient transportation solutions to support Arkansas’ econanyg enhance the quality of life
for generations to come Transportation Asset Management (TAM) provideB@T a process
to use in managing the transportation system of Arkansas given currenthaleaflinding
levels TAM principles have been formallysdussed in the transportation industry since the
1990s and were formalized in recent and current federal transportation fignbills

A Transportation Asset Management Plan (TAMP) documentStade Department of
Transportation’s (DOssets and appixch to applying TAM principlesThe Federal Highway
Administration (FHWA) has developed specific requirements for the subjetsViP should
contain (23 CFR Part 515This TANP has been prepared to comply witfederal Highway
Administration FHWA requirements It describes the inventory and condition of the highways
and bridges located on the National Highway System (NHS) in Arkdhséso describes how
ARDOT is managing these assets using TAM principles.

Arkansas’ Transportation System

ARDOTowns and maintainghe 12" largest State Highway System in thation. ARDOT’s
physical assets include pavements, bridges, culverts, ggbt way, facilities, and many
additional traffic and safety features, such as retaining walls, signs, andrgilgrdll of these
assets are needed to support the transportation system and require a sariiflevel of
ongoing investment However, the large majority of RDOT’s investments in the State’s
transportation system assets are dedicated to two asset classes: maienand bridges
(including bridgdength culverts) Therefore, this TAMP is focused on these two asset classes,
consistent with federal requirements.

ARDOT uses multiple, overlapping roadway networks to assist withrimge planning. One of
the roadway networks used byRBOT is the Arkansas Primary Highway Network (APHN). Itis a
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I Arkansas DOT Transportation Asset Management Plan

system of approximately 7,900 miles that carries more than 90% of all travekirstiite.
ARDOT also manages approximately 8,500 miles not on the APHN.

All Stateowned routes on the NHS are included on the APHN. The NHS has been dgfined
FHWA to include roads deemed important to the nation’s economy, defense mantulity,
including the Interstate Highway System, most principal arterials, and edletiier routes. A
portion of the NHS in Arkansas is localyned. The locallpwned NHS includes 49 centerline
miles of roadways and five bridges.

Inventory and Condition

Pavement

The table on the next page summarizes the current inventory and condition| dfir&6
pavements in ArkansasThe data reflects the pavement inventory and conditions as of
December 31, 2020 and reported to FHWA in 2021 table shows centerline and lane miles,
and summarizes the condition for NHS roads using FHp&sment condition rating (PCR)
system for evaluating pavement in terms of good, fair, and poor.

It is important to note that RDOT uses a differeCRsystem than FHWA. RROT uses the
Pavement Condition Index (PCIl) as tmanary tool to evaluate the condition of highway
pavements. The PCI is calculated basedaveighted average of four types of pavement
metrics including environmental cracking, structural cracking, roughnesdsruating. A letter
grade is then assigned to a section of pavement based on the PCI.tt€hgrhades used are A,
B, C, D, and F, where A is excellent and F is faillRQORs desired state of good repair is to
maintain NHS pavements inPLRof A or B.

Based on the FHWRCRsystem the NHS in Arkansas is predominantly in good or fair condition,
with approximatelyl percent in poor condition.

BN EXxecutive Summary ES2
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Arkansas NHS Pavement Inventory and Condition Summary Bas ed on FHWA Thresholds

Owner/System Centerline Lane Miles Good Fair Poor
Miles
NHS Total 3,366 11,159 45% 54% 1%
Interstate 749 3,234 63% 36% 1%
(All State Owned
Non-Interstate 2,617 7,925 35% 62% 3%
NHS
State Owned 2,568 7,754 35% 62% 3%
Non-State 49 171 19% 81% 0%
Owned
Bridges

The table below summarizes the current inventory and condition of all dsidgn the NHS in
Arkansas. The data reflects the inventory and conditions E&aath 2020 It shows the number of
bridges by owner, their corresponding deck area, and the peagenof bridges classified in good,
fair, and poor condition based on FHWA definitions.

Arkansas NHS Bridge Inventory and Condition

Owner/System  Number of Deck Area (f) Good Fair Poor
Bridges
NHS Total 2,300 36,254,134 44% 52% 4%
State Owned 2,295 36,235,644 45% 51% 4%
Non-State 5 18,490 40% 60% 0%
Owned

Life Cycle Planning

Asset life cycle planning is an essential component of asset managerAanasset life cycle
plan describes what investments are required in an asset's maintengmeservation, and
rehabilitation as a function of the asset’s age and/or condititirhelps predict the condition of
an asset over time, and helps an agency determine what asset investment to make gi
limited available funding to maximize performanaedause of agency resources.

ARDOT uses the commercial #ffe-shelf management system Deighton Total Infrastructure
Management System (dTIMS), developed by Deighton Associates Limiteat¢Dgitp support
life cycle planning for pavemesiand bridges In dTIMSthe life cycle strategy consists of a set
of treatments, triggers that specify when the treatment may be considesed details on the
effectiveness of the treatment

BN EXxecutive Summary ES3
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Performance Scenarios and Gap Assessment

An important facet of asset managentdan projecting future asset conditions to help establish
the appropriate allocation of existing funding, prioritization of improvense and realistic
expectations concerning future performance RDOT uses dTIMS to support development of
performance scenarios and assess performance gaps. The analysis resulted set thf
conditions predicted for pavements and bridges over they&@r period from 2022 to 2031.
Results from this analysis were then used to perform a gap assessment foraMétBepts and
bridges, as required by FHWA. The tables below summarize the gap assessukst re

The desired state of good repair fOIHS pavements is to maintain at least 95 percent at a
Condition Rating of A or B and no more than 5 percent at a Condition Rating oédr dras
ARDOT’s PCR systenSince Federal guidance requires the gap assessment to be calculated
based on FHWA’'s PCR system,dhsired state of good repamust be converted to FHWA'’s
PCR systemBy evaluating FHWA thresholds against tR®@T pavement data, it has been
determined that a 95 percent Condition Rating of A or B angaréent Condition Rating of F

are approximately 82 percent Good and 4 percent Poor in FHWA’s PCR sgsipettively.
Therefore, the gap assessment for Good and Poor ratings will be calculated dras: desired
state of good repair for NHS pavements at 82 percent apérdent, respectively.

The desired state of good repair for NHS bridges is 48 percent deck area in @ualitibic
based on FHWA National Bridge Inventory standards. For the purposes of tlssgggment,

10 percent Poor NHS bridge deck area will be used. The goal is to maintain all briGgeslin

or Fair condition, butARDOTrecognizes that even if all bridge needs are addressed as they
arise, a small percentage of bridges will be in Poor condition at any given Asi@OTused
dTIMS to simulate achieving the desired state, and then tabulated the overakrgage of
NHS bridges in Good, Fair, and Poor condition when the desired state df rgpar is
achieved.

The following tables show the gaps between current performance and the desiredo$tgeed

repair for both pavements and bridges. These tables document tRAODA will make progress
towards achieving its desired state of good regairNHS pavements and bridges.

BN EXxecutive Summary ES4
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Gap Assessment for NHS Pavement Assets Based on the FHWA Good and Poor Measures

%
CRiEgery Good Poor (gggd) (Igggr)

Desired State of Good Repair 82% 4%

Interstate

Current Performance 63% 1% 19% -3%

10-Year Projected Performance 78% 0% 4% -4%

Non-Interstate NHS

Current Performance 35% 3% 47% -1%

10-Year Projected Performance 36% 0% 46% -4%

*Difference when compared to the Desired State of Good Repair.

Gap Assessment for NHS Bridges Based on the FHWA Good and Poor Measure s
Gap* Gap

Category Good Poor (good) (poor)
Desired State of Good Repair 48% 10%
Current Performance 45% 4% 3% -6%
10-Year Projected Performance 46% 10% 2% 0%

*Difference when compared to the Desired State of Good Repair.

Risk Management

Transportation agencies often spend significant resources responding to andtmatmg
unforeseen events These include, but are not limited ,tdamage to he transportation system
from natural disasters and other events; unexpected changes in available fundingnibeatt
capital plans; and defects in designsaterials or construction that require further investment to
address ARDOT staff continually mage a wide variety of transportatierelated risks, using
both formal and informal risk management approach&onsistent with FHWA requirements,
as part of developing the TAMPRDOT assessed riskthat may impact the condition and
performance of NHS pawments and bridges Also, ARDOT analyzed facilities repeatedly
damaged as a result of emergency everitsirough the risk assessmedRDOTidentified a set
of risks, and then defined potential mitigation strategies for high and végi priority risks
This TAMP presents a mitigation plarRDOTwill use to help monitorisks going forward, and
help mitigate risks to the transportation system

BN EXxecutive Summary ESS
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Financial Planning

Developing an asset management financial plan is important for identifyingrébeurces
needed to invest in preserving and improving asset conditioitfie TAMRletails RDOT’s
financial plan and describes the investment strategie®@T is using to make progress toward
achieving its goals and objectives. The financial plan describes furadinges and uses for
asset management and includes an estimate of projected funding sourcesathdtecused for
asset management and the planned uses of those funds. The financial plancilses an
estimated valuation of bridge and pavement assets adccompanied by a description of
ARDOT’s specific investment strategies.

ARDOT Asset Management Funding Sources

Funding Sources 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 Total

,'\:Aeactlg:al Funds with Staty - /) | s550 | $570 | $506| $632| $657| $683| $710| $738| $76s $6,457
State FundsAct 1 $50 | $50| $50| $50| $50|  $50 $50 $50 $50 $50 $500
State FundsAct 416 $93 | $100| $102| $102| $102| $103| $104| $105| $106| $107 $1,024
State Funds

A 01 $0 | 50| $244| s$246| $249 $251| $254|  $257  $26 $268  $2,074
Total $687 | $759 | $966 | $994 | $1,033| $1,061| $1,091| $1,122| $1,154| $1,188|  $10,055

ARDOT Asset Management Funding Projections
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 Total
Asset Management Uses

Pavement

NHS
Construction $251 $269 $354 $365 $379 $390 $401 $411 $423 $435 $3,678
Preservation $75 $80 $106 $109 $114 $116 $119 $123 $126 $130 $1,098
Rehabilitation $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total NHS Pavement $326  $349  $460  $474  $493  $506  $520  $534  $549  $565  $4,776
Non-NHS
p a'l\'/(;tr?]l e,;l]tonN HS $266 $285 $377 $387 $403 $414 $426 $438 $450 $463 $3,909
Total Pavement $592 $634 $837 $861 $896 $920 $946 $972 $999 $1,028 $8,685
NHS
Construction $19 $26 $27 $27 $28 $29 $30 $31 $32 $33 $282
Preservation $4 $5 $5 $6 $6 $6 $6 $6 $6 $6 $56
Rehabilitation $6 $6 $7 $7 $7 $7 $7 $8 $8 $9 $72
Total NHS Bridge $29 $37 $39 $40 $41 $42 $43 $45 $46 $48 $410
Non-NHS
Total NonNHS Bridge $66 $88 $90 $93 $96 $99 $102 $105 $109 $112 $960
Total Bridge $95 $125 $129 $133 $137 $141 $145 $150 $155 $160 $1,370
Totals
NHS
Construction $270 $295 $381 $392 $407 $419 $431 $442 $455 $468 $3,960
Preservation $79 $85 $111 $115 $120 $122 $125 $129 $132 $136 $1,154
Rehabilitation $6 $6 $7 $7 $7 $7 $7 $8 $8 $9 $72
Total NHS $355  $386  $499  $514  $534  $548  $563  $579  $595  $613  $5,186
Non-NHS
Total NonNHS $332 $373 $467 $480 $499 $513 $528 $543 $559 $575 $4,869

Total Pavement & Bridge $687 $759 $966 $994 $1,033 $1,061 $1,091 $1,122 $1,154 $1,188 $10,055

BN EXxecutive Summary ES6



1. Introduction

About this Plan

The mission of the Arkansas Department of TransportatioRDQN) is to provide safe and efficient
transportation solutions to support Arkansasionomy and enhance the quality of life for generations to come
Managing the transportation system of Arkansas becomes more challeagiligages and demands of the
traveling publidncrease This situation is made more difficult by expected funding levels that aréficisat to
meet identified needs These factorglace greater weight on decisiomsvolving the allocation oavailable
fundingto accomplish our mission

Transportation Asset Management (TAM) provide®®@T a process to use managing the transportation
system of Arkansas given currently available funding leviedévl principles have been formally discussed in the
transportation industry since the 1990s and have been formalized in federalpioatation fundindegislation

Building on theinitial ARDOTTransportation Asset Management PIArAMB published in April 2018 his TAM
plan describes the inventory and condition of the highwapd bridges located on the National Highway System
(NHS)n Arkansasl|t also describesdw ARDOT is managing these assets using TAM principles.

What is Transportation Asset Management?

Transportation asset management is defined in Uafy 23 U.S.C§ 101 (a)(2)as a “strategic and systematic process
of operating, maintaining, and improving physical assets, with a fonusoth engineering and economic analysis
based upon quality information, to identify a structured sequence ofintamance, preservation, repair,
rehabilitation, and replacement actions that will achieve and sustain a destis¢ge of good repair over the lifgycle

of the assets at minimum practicable cost.”

Fundamentallyasset management fecused orhow best to maintain infrastructure over t@rto support resource
allocation decisionsTheAmerican Public Works Association Asset Management TaskHigintighted this aspect of
asset management with its 1998 definition of asset managemerit. & methodology needed by those who are
responsible for efficiently allocating generally insufficiftmds amongst valid and competing needs.”

1FHWA Office of Asset Management, Asset Management Primer, December 1999

B |ntroduction
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Supporting an asset management approach requires first determining what phgsgets an agency owns and
establishing their conditianWith this information, an agency cdmen determine how to vestavailablefundsin the
right place, at the right time, to produce the masisteffective, life cycle performance for the given investmen

Figure 1-1. Asset Management Components

Figure1-1 provides a schematic identifying the various overall asset managensempanents TAM business
processesire shownin the bracketed center portioof the figure Key enablers of TAM are shown on the outside of
the figure These includéOrganization & Peopleand”Information & Systenis

What is in a Transportation Asset Management Plan?

A Transportation Asset ManagementPlan documents aState Department of Transportation’s (DQiBgsets and
approach to applying TAM principlesThe Federal Highway Administration (FHWA) has developed specific
requirements for thesubjectsa TAMP should contain (23 CFR Part .5T%hjese requirements wereriginated by
Congress in th#loving Ahead for Progress in the 21st Century (MAR21), contnued in theFixing America's
Surface Transportation (FAST) Act, and added to by thastnicture Investment and Jobs Act (IIJAHWA
requires each DOT to prepare a TAMP for its NHS roads and brilged AMP should includigscussion of the

following:
X
X

X

Asset management objectives

Asset management measures and State DOT targets for asset condition
A summary description of the condition of NHS pavementstaitdes
Performancegap identification

Lifecycle planning

Risk management analysis

Financial plan

Investment strategies

I (ntroduction 1-2
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ARDOT’s TAMP addresses all of the abmgjects

Asset Management Goals and Objectives

This TAMRupports ARDOT's strategic goals and objectives, as well as national goals establidhae i, the
FAST Act, and tHeJA ARDOT's strategic goals aiie

X

X

X

X

X

Provide eésafe andHficient IntermodalTransportationSystem

Accomplish Our Mission with a Focus on Stewardship

Champion Transportation Solutions that Promote Quality of Life andd&tic Development
Continually Improv@ ransportation Services and Solutions Through EmployeeyEmgant

MaximizeExternal andinternal QustomerSatisfaction

The national goals established in M2P include:

X

X

Safety- To achieve a significant reduction in traffic fatalities and serious injuries on all piddie ro

Infrastructure Condition- To maintain the highway infrastructure asset system in a state of good
repair

Congestion Reduction To achieve a significaneduction in congestion on the National Highway
System

System Reliability To improve the efficiency of the surface transportation system

Freight Movement and Economic VitalityTo improve the national freight network, strengthen the
ability of rural conmunities to access national and international trade markets, and suppgitnal
economic development

Environmental Sustainability To enhance the performance of the transportation systesnile
protecting and enhancing the natural environment

ReducedProject Delivery Delays To reduce project costs, promote jobs and the economy, and
expedite the movement of people and goods by accelerating project complgtiongh eliminating
delays in the project development and delivery processluiing reducingegulatory burdens and
improving agencies' work practices

In developing its 2017 Long Range Intermodal Transportation FRANR)ARDOT defined a comprehensive set
of goals and objectives that suppsemoth ARDOT'’s strategic goals atfte nationalgoals listed aboveTable 11
below lists these and describes howDXOT’'s TAM program supports eachtem.

I (ntroduction 13
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Tablel-1 ARDOTLong Range Intermodal Transportation Plan Goals and Objectives andi®edhip to TAM

Goal

Safety and Security x

Infrastructure
Condition

Congestion
Reduction, Mobility
and System
Reliability

Economic
Competitiveness

Environmental
Sustainability

Multimodal
Transportation
System

TAM-Related Objective$rom the LRITP

Align safety goals with the goals of the
Strategic Highway Safety Plan.

Identify roadways and bridges that are
vulnerable to extreme weather events and
other natural phenomena

Improve the resiliency of theansportation
system to meet travel needs in response to
extreme weather events.

Relationship to TAM

The TAMP includes a risk mitigation
plan for identifying risks to the NHS
and recommended mitigation
actions Further, in improving its
highway and bridge conditions
ARDOTseeks to incorporate
targeted safety improvements

Enforce weight and size restrictions to protectimproving infrastructure condition

roads and bridges

Improve ride quality on NHS roads
Follow asset management principles to
optimize preservation strategies on tigate
HighwaySystem

Contribute towardpredictable, reliable travel
times.

Plan and prepare for autonomous and
connected vehicles.

Identify potential freight corridors within
which special attention is given to preempt
commercial vehicle bottlenecks

Support the maintenance and operation of
state highways, bridges, transit, rail, ports,
locks, and dams

Minimize impacts to natural, historic, and
cultural resources

Develop and sustain efficient intermodal
connections to allow for more efficient
transfer of goods between modes

Agency Overview

is a critical focus area of TAM.

Through improving conditions of
existinghighways and bridges TAM
helps maximizgerformance of
existingassets.

TAM helps determine how best to
maintain existindhighways and
bridges.

TAM involves defining the lifgycle
strategy for maintaining roads and
bridges to minimize lifeycle costs
and help achieve other agenggals.

TAM helps address how best to
maintain roads and bridges, which
are critical componerstof the
multimodal transportation system

ARDOTowns and maintains the 1argest State Highway System in the natioRD@T’s physicalssets include
pavements, bridges, culverts, rights of way, facilities, and many additionatteaftl safety features, such as
retaining walls, signs, and guardrails. All of these assets are needed tatstigptransportation system and
require a significant level of ongoing investment. However, the largerityapf ARDOT's investments in the
State’s transportation system assets are dedicated to two asset classes: pdseameh bridges (including
bridgellength culverts). ARDOTalso works in cooperain with many partnes and governmental agencies to
oversee assets such as ports and waterwayswagt public transit, bicycle and pedestrian facilities, and

Introduction
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aviation access ARDOTis centrally organized with ten districts across #tate and more tha 3,600 fultime
employees

Organizational alignment and support for TAM is a key element of TAM pragirecess In late 2021ARDOT
established an asset management organizational structure in daldretter implement asset management
principles across the Department and to help ensure that anticipatedpagnce outcomes are met. The initial
step in creating this structure consisted of the establishment of 1) artAggnagement Governance
Commitiee to provide higHevel direction and oversight and 2) an Asset Management Program Team t
coordinate asset management planning and implementation across thearbegnt. Asset management
workgroups consisting of departmental subject matter experts wilidoeed as needed.

The Asset Management Governance Committee membership consists Defhay Director & Chief Engineer,
Assistant Chief for Administration, and the Assistant Chief Engineers d¢tlain@ing, Design, and Operations
branches.

The responsiliities of the Governance Committee include:
x Provide strategic direction for the Department’s asset management efforts
x Facilitate resources and organizational support for agregon changes
x Oversee the incorporation of risk management in the project gimation process
x Establish asset management performance targets and associated funding
x Promote asset management agenegide

The Asset Management Program Team membership consists of the As€isiahEngineers of the Planning and
Operations branche<hief Fiscal Officer, Division Engineers from Program ManagementnSystemation &
Research, and Transportation Planning & Policy division; State Mainte&agieeer, and the FHWA Arkansas
Division Transportation EngineePavement.

The responsibilities of the Program Team include:
x Coordinate asset management initiatives across the agency
x Oversee development of the Transportation Asset Management Plan
X Provide input to critical plan development efforts
x Propose performance targets and associated funtkngls
X ldentify recommendations for advancing the implementation of asset managé
x Facilitate the implementation of approved recommendations
x Establish subcommittees or task forces to address specific needs
X Promote best practices in asset management
X Ensue compliance with asset management rules and regulations

The System Information and Research Division has responsibility foarprg the TAMP Two sections whin
this divisionare directly involved in the TAM prograrfihe Traffic Information Syster&ction is responsible for

I (ntroduction 15
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maintaining the roadway inventory data on the 16,400 plus centerline mil&taieowned roads TheAsset
Management Section is responsible for collecting, procgssand analyzing pavement performance dada
well as fordeveloping costeffective strategies for maintaining and preserving thtte’'s highways Other
divisions withinARDOT help support development of the TAMIR particular, theHeavy Bridge Sectiomithin

the Maintenance Divisiosuppliesthe analysis of hdge investment needs and preservation strategies for
ARDOTS inventory ofalmost 7,400State highway bridges. The Maintenance Division also provides information
on transportation assets repeatedly damaged by emergency evéhtes Program Management Diwisisupplies

the financial plan and investment strategy data.

Document Organization

The TAMP consists tife following sixchapters

1. Introduction —This chapter outlines the purpose of the TAMP, gives an agency ovearndwresents
the organization of the document.

2. Asset Inventory and Conditions- This chapter contains inventory and condition information for
Arkansaspavemens andbridges.

3. Life Grcle Planning-This chapter describe®RDOTS strategies for managing pavement and bridges over
their life cycle to minimie agency and user costs.

4. Performance Scenarioand Gap Assessment This chaptedetails a set of scenarios predicting future
conditions of Arkansas’ pavemenand bridgesover a tenyear period detailing the gap between
current and predicted conditions andRBOT’s desired state of good repair.

5. Risk Management- This chapter discusses risks to Arkansas’ pavement and bridgesotiidtimpact
the achievement of TAM goals and objectivdspresents a mitigation strategy for addressivgDOT'’s
highest priority risks.

6. Financial Plan and Investment Strategies his chapter weighdetailed projected future revenues and
expenditures for asset managemerglated uses It alsodescribesARDOT sinvestment strategies for
best achieving its goals and objectives given available resources.

Updating the TAMP

TAMPs are intended to evolaver time as changes in conditias) budgets, risks, constraints, targeds strategic
priorities are identified Throughout the development of thispdated 2022 TAMP for Arkansas, opportunities for
improvement were identified Federal regulations require that TAMPs be reviewed and updatibdicallyto
incorporate improvements and fevaluate conditions, targets, and performanc&heefore, ARDOT'STAMPhas
been andwill againbe updated as needet reflect changes and improvements realized in the fututeshould be
noted that the FHWA will make ongoiognsistency determinations to certify that the TAMP is fully implemee
ARDOT

This version of the TAMPInfluenced by ongoing work related to establishing targets in otherrédgeerformance
management areas Companion federal requirements for safety, congestion, freightd am quality will be
completed in the coming years anthyneed to be integrated into theRDOTTAMP.

I (ntroduction 1-6
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The TAMP presents a coordinatgdhn by ARDOT and its parthnerMPGs to maintain Arkansas highway
infrastructure assets today and into the futureThis TAMP meets th&ederal equirements for TAM and

provides a solid foundation to build upon and improve tharmagement of transportatiomssetsin Arkansas
moving forward

I (ntroduction 1-7



2. Asset Inventory
and Conditions

Introduction

Asset inventory and condition data are the foundation Toansportation Asset Managemerinventory
and condition datacommunicatethe required vital information aboutthe current conditionof the
State’s assets Accurate inventory and condition data are needed for supipgrasset management
processes, such as liggcle planninggalculatinglunding needs, identifying and developing projeetsd
monitoring asset performance This chapter detail#RDOT’s inventory of pavement and bridge assets,
andtheir condition The data reflectshe pavement inventory and conditions as of DecemberZ20
and reported to FHWA in 202inhd the bridge inventory and conditions as of March 2020.

Federal Requirements

Federal requirements fothe TAMP are detailed in 23 CIFRrt515. To meet these requirements
TAMP must include all pavements and bridges in the State®NHS The TAMPnust alsancorporate
a summary listing of the assets included and describe the conditionsose thssets In reporting
conditionsof pavements and bridges on the NHBe TAMP mususe FHWA’spavement condition
rating (PCRpystem for evaluatig pavement in terms of good, fair, and poofhese requirementset
thresholds formeasures of good, fgiand poor condition for pavements and bridges calculatedgsi
data reported tothe FHWA

It is important to note that ADOT uses a differemCRsystem than FHWA. RBOT uses the Pavement
Condition Index (PCI) as the tool to evaluate the condition of highwagnpents. The PCI is calculated
based on International Roughness Index, rutting, and angckiA letter grade is then assigned to a
sectin of pavement based on the PCI. The letter grades used are A, B, C,/Dwdrade A is excellent

and F is failing.

The bridge condition rating system used by RDOT and FHWA are the samvhich classifies bridges in
good, fair, and poor condition.

I Asset Inventory and Conditions
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TAMP Scope

Transportation agencies manage a wide variety of physical assets, as depicigdrinZd. ARDOTs
assets include pavements, bridges, culverts, ggiitway, facilities, and many additional traffic and
safety features, such asgtaining walls signs, and guardrailfAll of these assets are needed to support
the transportation systemand requirea significant levebf ongoinginvestment However, the large
majority of ARDOTs investments ithe State’stransportationsystemassets are ddicated to two asset
classes: pavements and bridges (including briéggth culverts) Therefore this TAMP is focused on
pavements and bridges on the NH®nsistent with federal requirements

Figure 2 -1. Typical Highway Assets

I Asset Inventory andConditions 2.2
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Figure 2 -2. Arkansas Primary Highway Network

ARDOT uses multiple, overlapping roadway networks to assist withiamge planning. One of the
roadway networks used byRROT is the Arkansas Primary Highway Network (APHN). It is a system of
approximately 7,900 mileshat carries more than 90% of all travel in the State. It accounts for nearly
50% of the total State Highway Systenit was adopted by the Arkansas Highway Commission by
Minute Order 2004049 on April 14, 2004, as a system that provides interstate andnmalgmovement,
linkage to population centers, and critical sergice

The APHN is comprised of:

X

X
X
X

National Highway System (NHS)
Other Arterials

Critical Service Routes

Other High Traffic Routes
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The APHN includes statevned roads orthe NHS The NH®as been defined by FHW®&include roads
deemed important to the nation’s economy, defense, andility, including:
x AllInterstates
x All roads in the Strategic Highway Network (STRAHNET), another fedefald network
x All principal arterials
X Selectedmajor strategic highway connectors
X Selectedntermodal connectors

Figure 23is a map of the state showingHS routes highlighted.

Figure 2 -3. Arkansas National Highway System

A portion of the NHS in Arkansas is locallsned. The locallpwned NHS includes 49 centerline miles
of roadways andive bridgeswith a total deck areaf 18,491square feet

Condition @ta onthe state and locallrowned NHS pavements are includedthiis TAMP Condition
and inventory dataon stateowned NHS bridges andn five locallyowned NHS bridgeare also
included
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Pavement

Overview

In Arkansas, gvement work represenst the single largest investment of public dollar® existing
transportation assetsKeepingpavements in good condition lengthens thasefullife, enhances safety
minimizes user operating costnd reduces vehicle emissionRough roads not only increase wear and
tear on vehicles, but cain some caseslso reduce mobility

National Cooperative Highway Research Program (NCHRP) Refbrdiscuses the potential
consequences of delaying needed work on pavermamd other highway assetsAs detailed in this
report, delaying needed work on pavements can result in adgd paverant condition, more
significanttreatments, higher costsand a reduction in Level of Service (LOIB)addition, the report
identifies lower condition rating and LOSas factors that contributé¢o user discomfort exposure to
crashes and increasel fuel usage Insufficient funding is the most common cause faglayed
maintenance or preservatioactivities

Data Collection

Sincel993 ARDOT has used statd-the-art techrolgyto collect pavement inventory and condition data
using automated collectiomethods Speciallyequipped vehicles are used to capture video data of the
road network at highway speeds, and at the same time memagey indices of pavement condition,
such as rougness, ruttingnd cracking Pavement dta in this TAMRvas collectedn 2020for ARDOT's
submission to the Highway Performance Monitoring System (HPMS).

Technology for pavement data collection is constantly emglvand ADOT has made periodic
enhancements to its data collection approach to leverage new technelhilg complyng with changes

in standardsof data collection One recent change in data collection has been the implementation of
three-dimensional imaging for pavement crackinghis newer technology improveke detection of
cracks particularly on wet paveent, and captures the depth of thecrack, which enhances data
accuracy ARDOT began the implementation of this new detection tecbgglin late 20T through
contract data collection. ®OT took posession of a new pavement data collection vehicletknitie-
dimensional imaging technology in 2020

Performance Measures

ARDOT collects data on a variety of pavementetrics including roughness, cracking, ruttjingnd
faulting of concrete pavements

In order to provide a summary measure of pavement d¢tod, ARDOT has developed an index termed
the PavementCondition Index (PCihat represents thegeneral condition of a pavemesection on a
scale of 0 (worst condition) to 100 (best conditioPCl is calculated as a weighted average of four types
of pavementmetricsincludingenvironmental cracking, structural cracking, roughness, and ruttif@l

is then used to assign RCRusing letter grades A to t© describe overall pavement conditierof
highways orthe state system
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In addition toPCRthis TAMPalso reports conditions for NHS pavements ushgrequiredFHWAPCR
systemthat includes

X Percentage of pavements on the Interstate Systempiod condition
X Percentage of pavements on the Interstate Systeqoor condition
x Percentage of pavements on the NHS (excluding the Interstate Systgogdieondition

X Percentage of pavements on the NHS (excluding the Interstate Systpogrioondition

The above measures are calculatesing HPMS data as specified2iB CFRPart 490.309 Based on
these regulations, the overall condition of a given pavement section isifitas using the following
metrics

X Pavement roughness an indicator ofdiscomfort experienced by road users traveling over the
pavementandis measured using the International Roughness Index (IRI)

X Ruttingis quantified for asphalt pavement by measuring the degthuts along the wheel path
Rutting is commonly caused Bycombination ohightraffic volumeand heavy vehicles.

X Crackingis measured in terms of the percentage of cracked pavement surf@acks can be
caused or accelerated by excessive loading, poor drainage, frost heavemmperature
changes, and conasiction flaws

x Faultingis quantified for concrete pavementd~aulting occurs when adjacent pavement slabs
are misaligned It can be caused by slab settlement, curling, or warping

For each of the above metrics, FHWA has established thresholds for gopanthipoor conditios.
Conditions are assessed using these threshold criteria for eachnlil@Oong pavement sectionAn
individual section is rated as being in good condition if all the metrics are ratgdaal and poor when
two or more are ated as poor All other pavement sectionsire rated as fair The lane miles in good,
fair, and poor condition are tabulated for all sections to determine the overaligr@age of pavements
in good, fairand poor conditios. These thresholds are summarized in TdblkEbelow.

Table 2-1. FHWA Pavement Condition Thresholds

Metric Good Fair Poor
IRI (inches/mile) <95 95170 >170
Cracking (%)

- Asphalt <5 520 >20

- Jointed Concrete <5 5-15 >15

- Continuously Reinforced Concrete <5 5-10 >10
Rutting (inches) <0.20 0.200.40 >0.40
Faulting (inches) <0.10 0.100.15 >0.15
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A graphic depiction of the four pavement condition metig€shown below in Figuz4.

Figure 2 -4. Pavement Condition Metrics

Inventory and Condition

Table 22 on the next pagesummarizes the current inventory and condition af NHSpavement in
Arkansas The table breaks the NHS down into Interstate and-Meerstate pavements and further
breaks he Nonlinterstate NHS into statewned and norstate owned pavement. The condition shown
usesthe FHWA goodair, andpoor conditionsdescribed aboveAs shown in the table, large portisof
Interstate and Norinterstate NHS pavements are classified as goodaior Lessthan 1 percent of
Interstate pavement and approximately 3 percent of Naoterstate NHS pavement are classified as
poor.

I Asset Inventory andConditions 2.7



I Arkansas DOT Transportation Asset Management Plan

Table 2-2. Arkansas NHS Pavement Inventory and Condition Summary Using FHWA Thresholds

Owner/System Centerline  Lane Miles Good Fair Poor
Miles
NHS Total 3,366 11,159 45% 54% 1%

Interstate 749 3,234 63% 36% 1%

(All State Owned)

Non-Interstate NHS 2,617 7,925 35% 62% 3%
State Owned 2,568 7,754 35% 62% 3%
Non-State 49 171 19% 81% 0%
Owned

Bridges
Overview

Bridges are a critical element of transportation infrastructwieich provide a way across water bodies
or valleys Just as importantly, they provide access by spanning other infrastruetaments such as
rail lines and intersecting roadway&Vhile pavement can deteriorate in quality without fully losing its
most basic function, a bridge must be safely constructed and adequatelyaim&id to remain a viable
travel option Research shows that bridges in good condition allow access to essentiaésexnd have
a positive impact on the economy, making their constiwttand maintenance worthwhile.

New bridges are designed to last at least 75 ye&iswever, the majority of bridges in Arkansas were
designed for a 5§ear design life In reality, a significant number of bridges remain in service for much
longer. Just like any other feature, a bridge requires periodic preservation actititiestend its useful
life. If bridge preservation work is delayed or deferred, the deterioration will dyiskach a point
where more expensiverepairs are needed Delays in preservation activities result in accelerated
deterioration Upon discovery that a bridge is in an advanced deteriorated condition, Esdations
may be necessaryThese bridges are generally referred to as load posted bridgesxtreme cases, the
bridge may require closing until needed repairs can be cotg)evhich would result in costly detours
for the traveling public

There is significant research, based on historical ,d&t@ clearly shows how proper maintenance and
preservation of bridges in a state of good repair prolonged useful Tifésbenefits both transportation
agencies and the traveling public
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Data Collection

Condition @ta ofbridgesis collected througton-site inspections ARDOT inspects most of its bridges on
a twoyear cycle and inspects selected bridges more frequentfHWA has specified data to be
collected as part of a bridge inspection through the Natidwdige Inspection Standards (NBISRDOT
collects bridge data according to these standards and reports dataiallyto the National Bridge
Inventory (NBL) The NBI is an FHWA database that includes data on all brishgksulverts on public
roads in the nation that are morhan 20 feetlong. Additionally ARDOT supplements its routine bridge
inspections with more detailed visual inspections of bridge structural elésndPrior to 2015, RDOT
collected elemerdevel data for all bridges, state and locaking the American Association aate
Highway and Transportation Officials (AASHTO) specificati@morfanonlyrecognizedelements Snce
2015 elementlevel inspections have been requiréor bridges on the NH8sing an updated set of
element definitions specified in the AASHManual for Bridge Element InspectiorPARDOT currently
performs element inspections faill state-owned bridges and locally owned NHS bridgased on this
standard The bridge data presented in this TAMP wabmitted to the NBI in March of 2020

Performance M easures
FHWA has established two measures of bridge condition:

x Percentage of NH®idgesclassified irgood condition (weighted by deck area)

x Percentage of NH&idgesclassified inpoor condition (weighted by deck area)

FHWA requires that states use theseasures in their TAMPs to describe condition, set targets, and
analyze performance gaps of NHS bridges.

ARDOT follows the FHWA NBI standards fanspection ofall Arkansasbridges ARDOT performs
inspections for alArkansas bridgesinspectors recoraverall ratings for a bridge’s deck, superstructure
and substructurecomponentson a scale from 0 (worst condition) to 9 (best conditiorgtructures
classified as culverts are included in the inventory if they are longer 2@afeet For the culvert
structures, a single culvert rating is recorded using the saf@adcale

Bridge condition ratings are used to classify the bridge as being in gogdyrfgioor condition The
lowest of the three ratings for deck, superstructuesnd substructure detemines the overall rating of
the bridge If this value is 7 or greatethe bridge is classified as being in good condititirit is 5 or 6
the bridge is classified as being in fair condition, and if it is 4 ortlesdridge is classified as beinyg i
poor condition A graphic depiction of the three bridge components is shbeiow in Figur@-5.
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Figure 2 -5. Bridge Components

Inventory and Condition

Table 23 summarizes the current inventory and condition of NHSda#&dn Arkansas This table is
based on FHWA's NBI standards for identifying bridges thaha®od, fair and poor condition

The tableidentifies the following information fostate-owned and norstate-owned NHS bridges:

x Number of Bridges
x Deck area in square feet

x Percentage of bridges in good, fand poorcondition
For all NHS bridge44% are in good condition with 4% in poor condition by deck.area

Table 2-3. Bridge Inventory and Condition (Good, Fair, Poor by Deck Ar ea)

Owner/System Number of  DeckArea (ff) Good Fair Poor
Bridges
NHSTotal 2,300 36,254,134 44% 52% 4%
State Owned 2,295 36,235,644 45% 51% 4%
Non-State 5 18,490 40% 60% 0%
Owned
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3. Life Cycle
Planning

Introduction

Transportation asset managemeisttundamentallyconcerned with determining how best to manage a physical
asset over its life cycleTheprocess of developing a strategy for managing an asset to achieveed lewgl of
performance while miniming life cycle costs is termed life cycle plannirfn asset life cycle plan describes
what investments are required in an asset’s maintenance, preservation, aadbiliédtion as a function of the
asset’s age and/or conditiorLife cycle planning is supported by management systemisiding pavement and
bridge management systems, which help model asset deteriorationylaie the effect of di#rent treatments,
and determine theoptimal mix oftreatments to performfor individual assets and networks of assets

Generally an effective life cycle plan emphasizes performing timely maintenanceitegito keep an asset in

good condition, while widing where possible assets detaprating to poor condition Once an asset

deteriorates to poor conditiontreatment options are more expensiverhe benefit of such a strategy is that it
has the potential to reduce loAgrm costs to the transportatin agency and road userkife cycle planning also
provides the information needed to determine how best to prioritize assedstments when funding levels are
insufficientto meet all ofthe transportation system’seeds

This chaptersummarize the federal requirements for life cycle planning in TAMP development, describe
ARDOTs overall approach, and detsllfe cycle planning for pavemesand bridges.

Federal Requirements

Life cycle plannings definedin 23 CFR 515#&s"“a process to estimat¢he cost of managig an asset class, or
asset subgroup, over its whole life with consideration for minimizing cost while gméng or improving
condition”
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The federal regulations stipulate thatife cycle planning process shall, at a minimum, idelu

x State DOT targets for asset condition for ebithSasset class or asset sgboup.
X ldentification of deterioration models for eadiHSasset class or asset sgboup.

x Potential work types, or treatmentscross the whole life of each asset clasasset subgroup with
their relative unit cost.

X A strategy for managing eadtHSasset clasor asset sulgroupby minimizing its lifeycle costs, while
achieving the State DOT targets for asset condlifty NHS pavements and bridges

The federal regulations also stipulate thaates should have pavement and bridge management systems for
supporting life cycle planning and other related process28 CFR 515.17 describes required pavement and
bridge management system functionality, which includes:

x Collecting, processing, storing, and updating inventory and condition datallf NHS pavement and
bridge assets

X Forecasting deterioration for dNHS pavement and bridge assets.

x Determining the benefitost over the life cycle of assets ¢évaluate alternative actions (including no
action decisions), for managing the conditiorNHS pavement and bridge assets.

x ldentifying short and longterm budget needs for managing the condition of all NHS pavéraed
bridge assets

x Determining the gttegies for identifying potential NHS pavement and bridge projects thratimmze
overall program benefits within the financial constraints

x Recommending programs and implementation schedules to arthe condition of NHS pavement
and bridge assets within policy and budget constraints

Approach Overview

ARDOT uses the commercial othe-shelf management system Deighton Total Infrastructure Management
System (dTIMS), developed by Deighton Associates Lintejhton), to support life cycle planning for
pavemensand bridgesandto meet the management system requirements outlined above.

This systemincludes functionality for managing asset inventory and condition data, defitie@gments,
specifying treatment triggers and other business rules, and simglaonditions over time given laudget and
other constraints The dTIMS simulation selects what treatments to perform on each asgeb#b efficiently
improve asset conditionsubject toconstraints. The system supports specification of simulation stosints
including but not limited to budget constraints by agt class orsubclass and by treatment type The
simulation can be used to predict future conditions, detaren funding required to meet a given set of
performancetargets and recommend specific treatments to perform on a given asset.

ARDOThas configuredTIMSto analyze both its pavements and bridgednder contract toARDOT Deighton

hasprepared configuration documents detailing the models iempénted in the system ankdow the system is
used The most recent pavement configuration document is dafgatil 2019 and the most recent bridge
configuration document is dated September 2016.
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Pavementdata loaded into dTIMS includedetailed distress dataeported every 1/10mile. The dstress data
are aggregated by management section, where a managemenibeeist homogenous in pavement type and
functional characteristics, and represents a typical lengthpavementover which a treatment is applied
(typically two to seven iites in length) Thepavementanalysigperformed in dTIM$cludesseparate analyses
of Interstate, Non-Interstate APHNand NorAPHNsystems Pavement typesor asset suigroups,defined in
the system includesphalt, jointed concrete and continuoudy reinforcedconcrete The pavementanalysis is
run separately fothe three systems listed above

Bridge data loaded into dTIMS includéBlinspection data for eacktructure The bridge analysis includes all
ARDOTFowned bridges, including bridges on and off the NH&Be asset sulgroups include culverts, decks,
superstructures and substructuredNhen simulating bridge conditions and wdsipes a mix of spending for
bridge replacement, deck overlgymd rehabilitationis usedo achieve the besvverall performance.

The following sections providedditional details on the life cycle plans developed in dTIMS for pavements and
bridges, respectively.

Pavement Life Cycle Planning

Performance Objectives

As discussegreviously ARDOTevaluatesoveral pavement condition using PCI and summa&R€l intoPCR
letter grades ARDOTs objective for its pavemenis to maintain pavemeistat the desired state of good repair
at minimum life cycle costThe desired state of good repair fBRDOTs pavementds to maintain aleast 95
percent ofNHS pavements at @ondition rating of A or B and to maintaiat least 95 percenbther nonNHS
pavements on the APHN at a condition ratofgA, Bor C These criteria were establishéldrough a statewide
needs assessment in 2016 and describethe Arkansas Legislative Audit report titlBéview of Sources and
Uses of Funds: Arkansas Department of Transportation for the Periatl 2009 through June 30, 2016 and
Projected for Fiscal Years 2017 through 2020

Deterioration Models

The Pavement Management Syste@onfigurationreport prepared by Deighton detailBRDOTs pavement
deterioration models A total of 76 models have been developed and are detailed in this docum&héese vary
by the following:

x Pavementindices- separate deterioration models are established for environmental cracking,tatalc
cracking, roughnesand rutting

x Pavement thickness separate models are defined for thin and thick pavements
X Soils strength- separate models are defined for weak, modergaed strong soil strength

x Truck traffic- separate models are defined for low, moderatad high truck traffic
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Figure3-1, reproduced from the configuration document, shows a representativeféeterioration models
In this casemodels for the three different truck traffic levels are shown for environtakaracking of thin
pavements on strong soillhe uppermost line shows predicted deterioration for pavements with a loel tev
truck traffic, while the lowest line, reflectinthe most rapid deterioration, shows predicted deterioration for
pavements with a high level of truck traffic

Figure 3 -1. Example Pavement Deterioration Models  — Environmental Cracking: Thin Pavement on Strong Soll

Treatments

Table 31 shows the treatrants simulated by dTIMS for pavementBor eachtreatment, the table shows a
description, the cost per lane mile for Interstates, Naterstate APHNand NorAPHN systems, and the
approximate treatment life in yearsAdditional treatments performed byRDOT include asphalt crack sealing
and concrete joint repair, which are projected to occur following a majattnent such as an overlay.
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Table 31. PavementTreatments

Cost Per Lane M|Ie Treatment
Treatment Life
Interstate APHN Non-APHN (years)

Asphalt crack seal 30,000 30,000 $ 30,000 8
Asphalt surface treatment N/A $ 20,000 $ 20,000 6
Micro surface N/A $ 40,000 $ 40,000 10
uTBWC $ 120,000 $ 120,000 $ 120,000 8
Functionaloverlay $ 150,000 $ 145,000 $ 140000 10
Structural overlay $ 300,000 $ 290,000 $ 280,000 18
Mill & Inlay $ 170,000 $ 170,000 $ 170,000 12
Reconstruction $ 3,30,000 $ 2,400,000 $ 2,100,000 20
Concrete grindingand joint $ 51000 $ 51000 $ 51000 8
rehab

Concrete jointresealing $ 20,000 $ 20,000 $ 20,000 8
Concretegrinding and spot $ 115,000 $ 115,000 $ 115,000 8
patching

Strategy

In dTIMS, the life cyclrategy consists of a set of treatments, triggers that specify when thenreait may be
considered, and details on the effectiveness of the treatment. Using mifidgmation, the system then
determines the specific treatment strategy to perform for &em section based on the budget and other
constraints. Absent a budget constraint, the system attempts to miagirpavement condition as measured
using PCIl. With constraints, the system attempts to identify the strategjypttovides the greatest beneffin
terms of improved pavement condition) given the availahleldpet.
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For each of the 11 treatments listed in Tabld,3/RDOThas defined the followingparametersto support
identification of the optimal life cycle strategy

x Treatment Triggersspecify the ranges over which the treatment is deemed feasible for the four
condition indices described previously (environmental cracking, structueakioly, roughnessand
rutting). These triggers may vary by system

X Treatment Resetslescribe, for each of & four condition indices, whether the treatment resets the
index, extends pavement life, or leaves the index unchangédfé extension is specified in terms of the
additional number of years added to pavement life for theafied index.

X Subsequent Treatmentsre treatments that can be performed followingpaevioustreatment. For
example, following micrgurfacing it is possible to perform a thin or functional overlay, but not to
repeat the micresurfacing treatment

Bridge Life Cycle Planning

Performance Objectives

As discussegreviously ARDOT characterizes bridge conditions using the deck, superstractsubstructure
and culvert ratings A condition index termBridge Condition Indexombining these ratings is used internally in
dTIMSasa trigger for replacement and to help prioritize work

ARDOTs obijectiveis to maintain all bridges in good or fair condition at minimum life cycle. cbliwever,
ARDOTrecognizes that even in an ideal setting some bridges will be in poor mmdit onlybecauseof the
time required for design and construction once a bridgedeniified as being in poor conditionFor the
purposes of this TAMP, the desired stategafod repair is defined as bridges that are in good condition as
determined by FHWA NBI standard@ased on this definition and projected bridge conditiort® tlesired state

of good repair forARDOTs NHSbridges i48 percent These criterissupport andare consistent with the goals
and objectives described in Chapter 1.

Deterioration Models

TheBridge Management System Configuratreport prepared by Deighton details the developmen®AeDOTs
bridge deterioration models A total of 18 models havbeen developed and are detailed in this document
These include:

X Culvert deterioration- concrete and steel

x Deck deterioration - concrete deck on concrete cast-place deck structure, bituminous deck on
concrete casin-place deck structure, concrete deck on concrete precast panel decktws&uc
bituminous deck on concrete precast panel deck structure, other

X Superstructure deterdration - concrete, concrete continuous, steel, steel continuopse-stressed
concrete, prestressed concrete continuous, timber, aluminum/iron

X Substructure- scour critical, timber, other

I Life Cycle Planning 36



I Arkansas DOT Transportation Asset Management Plan

For each deterioration cury¢he time for transition from one condition rating to another was deteradrby
analysis of historic bridge dat&eparate analyses were performed for bridges with unusually fast, unusually
slow, and normal deterioration pattesn This resulted in uppemiddle, and lower transit curves whieine
appliedat different stages of the bridge life cycle

Treatments

Similar to the case for pavements, a number of bridge treatments were initially defind8iMS However, the
analysis performed for the TAMPaw restricted to the three predominant treatments performed ADOT
These are as follows:

x Polymer overlayhas the effect of maintaining the deck rating for approximately 12 yeahis
treatment costsapproximately$8 per square foot of deck arg@ 2022 dollars)

X Rehabilitationrestores all ratings to a value of 8 and cospproximately $0 per square foot of deck
area.

x Bridge or culvert replacementhas the effect of restoring all bridge conditiotesa value of 8 The cost
of the treatment isapproximately 870 per square foot okxisting bridgedeckarea However, RDOT
explicitly calculates the replacement cost of each bridge considering ikiedy Idimensions of a
replacement bridge The unit cost for the replacement depends upon the maxmimspan length and
bridge length for the current bridge.

Strategy

The life cycle strategy for bridgesdstablishedin dTIMSby specifyingwhen different treatments are feasible
and what their effects are The systemthen simulates selection of the seff ereatments that will maximize
conditions subject to the constraintdn addition ARDOT specifically constrains the total percentage of work for
each of the three treatments These constraints have been set through analysis of a range of scer@rios t
maximize overall performancelhe treatments triggers and constraints are as follows:

x Polymer overlaysare feasible when all dhe following are true:
- NBI Deck rating il 6
- There is no current bituminous overlay
- NBI Superstructure rating id 0
- NBI*"y «SCEU SPE €& S]JvP ] H A
- Itis not a timber structure
- NBI item 43b (Design Type, Main) is not 22, 05, or 06
- NBI item 108a (Deck Surface Type) is either 1, 2, 3, or 4
- Ninepercent of the total budget malge spent on overlays
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x Rehabilitationis feasible wenall of the following are true:
- NBI Deck rating is 5 or 6
- E/ "u% E+SEWPW SHE E S]vP ]J* H 0O
- E/J Mg eSEU SPE C&E S]vP Je H d
- Itis not a timber structure
- NBI item 43b (Design Type, Main) is not 22, 05, or 06
- NBI item 108a (Deck Surface Type) is either 2, 2, 50r 6
- The bridge isnore than 12 years old

X Replacementis feasible

- whenthe structure is a bridge arat least one of the following is true:
f &®] P }v]8]}v /v £ G 0i
f NBlr S§]vP G 0
f Timber structure
f Itis posted (for load or otherwise)

- whenthe structure is a culvert and either of the following is true:
f E/ uoA E3$ & 3]vP G d8U }E
f Itis posted (for load or otherwise)

Based on these criteria, the system typically recommends an oveolayddcks with a rating of 6 and
rehabilitation for bridgeswith a deck rating of 5 or greater to avoid triggering the need for a nexqEensive
replacement This approach isonsistent with a lifeycle cost minimizing approach.

The above paragraphs describe the life cycle strategy as modeled in.dWhkikh deermining what work to
perform on a given bridge, RROT staff review the dTIMS recommendations anerify or change the
recommendatios based on the inspection report of each bridg&aff may also visit eachbridge to gain
additional information prior tomaking a project recommendationThrough this process®fRDOT may confirm
the system recommendations dsased on the available informatipientify a more effective strategyAlso, in
determining preservation treatments,RROT staff considsia broaderrange of treatments than those modeled
in dTIMS The full set of treatments, their costs, and the circumstances undetwhigy may be recommended
are detailed in ADOT’s agreement with FHWA for use of federal fufmisbridge preservation, described
further in Chapter 6
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4. Performance Scenarios
and Gap Assessment

Introduction

An important facet of asset management is projecting future asset conditio help establiskthe appropriate
allocation of existing funding, prioritization of improvements, and realiskipeetations concerning future
performance Management systems allow an agency to define a performance scenario in whighdonditions
for a given asset classe projected, taking into account the effect of deterioration and schedlithvestments
along with potential future investments that are based on expected fundingdeVik ingredients for developing
such a scenario include information on the curresset inventory and its conditions, summarized in Chapte
the products of asset life cycle planning described in Glrapt and assumptions regarding potential future
funding described in Chapter 6

This chapter presents the results of a set of perfante scenarios developed for the-§8ar period from 2022
to 2031 These have been developed for pavements and bridges to predice conditions given potential
funding This chapter also includes a gap assessment performed to identify theedifEbetween current and
projected asset conditions in achieving the desired state of good repair

Federal Requirements

Arequirement of the &éderal regulations for TAMPs in 23 GFIR515 is thatstates should establish a process for
conductinga performane gap analysis 23 CFRPart515.5 defines performance gaps as “...gaps between the
current asset condition and State DOT targets for asset condition, amdgéps in system performance
effectiveness that are best addressed by improving the physicalsa523 CFRart515.7 stipulateshe purpose

of the gap assessment is to “...identify deficiencies hindering progressd improving or preserving the NHS
and achieving and sustaining the desired state of good repdirfurther stipulates that the processhould
address:

x State targets for asset conditions for NHS pavements and bridges basedfomasmce management
rule 23 CFRart490.

x Gaps in the performancef the NHS that affect NHS pavements and bridges regardless of theic@hy
condition

X Alternative strategies to close or address the identified gaps.
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ARDOT performs the following steps as part of TAMP developmentsupport compliance with the above
requirements:

x Defining the desired state of good repair for NHS pavements and bridges
x Estaltishing existing conditions
x Simulating future conditions

x Comparing existing and projected future conditions to the desired sthgood repair and the twoand
four-year targets for NHS pavements and bridges established separately

x Calculating the on¢ime investment that would be required to close any gaps poieie to occur between
the targets and projected conditions, as well as between the desired state of rgpadt and projected
conditions

X Incorporating the identification of strategies to addrebg gaps as part of the investment strategies
development process discussed in Chapter 6

An important input to the gap assessment process is thérgpdf two- and fouryear targets for NHS pavements
and bridges established in accordance with 23 E&R490.

Analytical Approach

ARDOT uses dTIMS to support development of performance sicenand assess performance gapdIMSis a
software decision support toolvhich performs modeling capabilities that can deliver future projections on
infrastructure conditionfor an agency’s transportation network basesh information of definable funding
scenarios Key parameters used in the system are developed throughifineycle planning process described in
Chapter 3 Both pavement and bridge analyses were performed fRD@Towned assets only The following
sections further detail the approach used for pavementid aridges, respectively.

Pavements

For the pavement analysi8BRDOTperformed runs for three different road systenisterstates, Nornterstate
APHN, and NeAPHN A separate budget was established for each of these systems, adedeih Chapter 6
Scenarios were run at the expected budget level, as well as at btiggrets above and below the expected levels
Budgets are specified in the system in current dollars, with an assumed anfiatibmn rate ofsixpercent The
most recent dataeported to FHWA (representing conditions as of January 212@as used fathe analysis.

Asdiscussed in Chapter, Rlon-Interstate NHS pavements are included in the Naerstate APHN systentor
this TAMP, no particular constraint is placed on spending fog thHS versus other APHN pavemeimstead, the
system simulates atation of funds to achieve best results for the entire APHN

For each rundTIMS predicts what work will occur, as well as the conditions resulting fawempent deterioration
and the simulated treatmentsResults are expressed in termsasieragePRand the percentage of pavement
lane miles in eackPondition RatingA, B, C, land F To further refine the results from dTIM&,supplemental
analysis iperformed to calculaté®CRandthe good fair, and poor condition for each 1/1nile section
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Bridges

For the bridge analysis, runs were performfed all Stateowned bridges Scenarios were run at the expected
budget level, as well as at other budgets above and below the expected.|Buglgets are specified in the system
in currentdollars, with an assumed annual inflation ratesdfpercent As noted in Chapter 3, the budget was
specified by treatment type, with 83 percent of the budget reserved for reprents, 10 percent for
rehabilitation and 7 percent fordeck treatments As with pavementsho particular constraint is placed on
spending for the NHS versus othandges. Instead, the system simulates allocation of funds to aahibest
results for the entirestate-ownedinventory.

For each rundTIMSpredicts what work will occur, as well as the conditions resulting fooieige deterioration
and the simulated treatmentsResults are expressed in termsp&rcentage of bridges in good, faand poor
condition; by deck area, as well as averégege condition index, a measure used internally to the system to
combine the different condition ratirgffor a bridge For bridgs, in contrast to the case of pavements, dTIMS
directly predicts the goodfair, and poor rating asrequired by FHWA

Scenario R esults

Pavements

Table 41 summarizes the predictegavementconditions in 2031 based upon trexpectedlevel of funding
documented in Chapter.6The table shows the percentage of each systargood, fair, and poor conditions
according to FHWA guidance.

Table 4-1. Predicted FHWA Good/Fair/Poor Conditions for NHS Pavement in 2031

2031 FHWA Condition Rating

NHS 51% 49% 0%
Interstate 78% 22% 0%
NorInterstate NHS 36% 64% 0%
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Bridges

Table 42 summarizes the predicted NHS bridge conditions in 203&dapon the expected level of funding
documented in Chapter.6l'he table shows predicted good, faind poor conditions according to FHWA guidance.

Table 4-2. Predicted FHWA Good/Fair/Poor Conditions for NHS Bridges in 2031

2031 FHWA Condition Rating

NHS 46% 44% 10%

Gap Assessment

Pavements

As stated in Chapter 3, the desired state of good repair for NHS gansnis to maintain at least 95 percent at a
Condition Rating of A or B and no more than 5 percent at ai@omdRating of F based orRBOT’s PCR system.
Since Federal guidance requsrthe gap assessment to be calculated based on FHWA'’s PCR system, tce®5 per
PCR of A or B and the 5 percent PCR of F must be converted to RGRASgstem. By evaluating FHWA thresholds
against the RDOT pavement data, it has been determined that a 95 pdr€emdition Rating of A or B and a 5
percent Condition Rating of F are approximately 82 pdréapod and 4 percent Poor in FHWA's PCR system,
respectively. Therefore, the gap assessment for Good andrRiags will be calculated based on a dedistate

of good repair for NHS pavements at 82 percent and 4 percent, respectively.

This assessment requires the gaps to be calculated for Interstate anthidwstate NHS roadways between the
Desired State of Good Repair versus the CurrerfoReance and the 1{/ear Projected Performance, for both
Good and Poor ratings.

The following gaps are noted in Tabl84

Interstate

X A gap ofL9 percentexists between th®esired State of Good Repaiersus theCurrent Performancéor
goodpavements(82% vs. 63%).

X No performancegap (3 percen) exists between thédesired State of Good Reparersus theCurrent
Performancefor poor pavements(4% vs. 1%)Ve are exceeding our stated targets.

X A gap of4 percent exists between theDesired Stateof Good Repairversus thelO-Year Projected
Performancefor good pavementg82% vs78%).

x No performancegap ¢4 percen) exists between théesired State of Good Reparersus thelO-Year
Projected Performancéor poor pavements(4% vs. 0%)Ve are exceding our stated targets.
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Non-Interstate NHS

X A gap ofi7 percentexists between th®esired State of Good Repaiersus theCurrent Performancéor
good pavementg82% vs. 35%).

x No performancegap (1 percen) exists between thédesired State of Goo&Repairversus theCurrent
Performancefor poor pavements(4% vs. 3%)Ve are exceeding our stated targets.

X A gap of46 percent exists between theDesired State of Good Repawersus thelO-Year Projected
Performancefor good pavementg82% vs36%).

X No performancegap (4 percen) exists between thédesired State of Good Repaiersus thelO-Year
Projected Performancéor poor pavements(4% vs. 0%)Ve are exceeding our stated targets.

While wider gaps exist between the Desired State of Good RepairsvdrsuCurrent Performance for good
pavements, this gap is expected to drop significantly oher next 10 years due to increased funding from
Amendment 101 referenced in chapter 6.

Table 4-3. Gap Assessment for NHS Pavement Assets Based on the FHWA Good and Poor Measures

Category Good Poor (gig;) (f’igr)
Desired State of Good Repair 82% 4%
Interstate
Current Performance 63% 1% 19% -3%
10-Year Projected Performance 78% 0% 4% 4%

Non-Interstate NHS

Current Performance 35% 3% 47% -1%
10-Year Projected Performance 36% 0% 46% 4%

*Difference when compared to the Desired State of Good Repair.
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Bridges

As stated in Chapter 3, thaesired state of good repafor NHSbridgesis 48 percentdeck area based oRHWA
NBI standards. For the purposes of g assessmenb% Poor NHS bridge deck area will be udée. goal is

to maintain all bridges in good or fair condition, biRDXOTrecognizes that even if all bridge needs are addressed
as they arise a small percentage of bridges will be in poor condition at anytgiven ARDOT used dTIMS to
simulate achieving the desired state, and then tabulated the overall peaigentf NHS hilges in good, fair, and
poor condition when the desired state of good repair is achievEte good and poor values from this analysis are
shown in the table.

This assessment requires the gaps to be calculated for i gnd wor ratings forNHSbridgesbetween the
desired state of good repauersus thecurrent performanceand versus thd 0-Year Projected Performance

The following gaps are noted in Tabld4

X A gap of3 percentexists between thd®esired State of Good Repaiersus theCurrentPerformancefor
good structures(48% vs. 8%).

X A gap of2 percent exists between theDesired State of Good Repawuersus thelO-Year Projected
Performancefor good structureq48% vs. @%).

x No performance gap-6 percent) exists between thédesired Stateof Good Repaiversus theCurrent
Performancefor poor structures(10% vs. 4%)\Ve are exceeding our stated targets.

x No performance gapO(percent) exists between théesired State of Good Reparersus thelO-Year
Projected Performancéor poor structures(10% vs10%).We are exceeding our stated targets.

Table 4-4. Gap Assessment for NHS Bridges Based on the FHWA Good and Poor Measure s (by Deck Area)

Category Good Poor (Sggé) ((335)
Desired State of Good Repair 48% 10%
Current Performance 45% 4% 3% -6%
10-Year Projected Performance 46% 10% 2% 0%

* Difference when compared to the Desired State of Good Repair.

In 2017 ARDOTcompleted a detailed study on the gap between current fagdand funding needed to achieve
the desired state of good repadiitled Arkansas State Highway 2016 Needs Stullyis report incorporates the
Arkansas Legislative Audit repoatitled Review of &rces and Uses of Funds: Arkansas Department of
Transportation for the Period July 1, 2009 through June 30, 2016 and Proedtestél Years 2017 through 2020
The Needs Study concludes tlmater the next 10 yearsystem preservation needer ARDOT avned roads total
$9.25 billion This figureéncludes$5.04 billion for system preservation for pavements anddes The Legislative
Audit report further details that an additional $277 million would be regd per year, equal to $2.77 billion over
10years, to meet pavement and bridge system preservation némdfe entire State Highway System
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Since publication of the needs study there have been ghainARDOT'’s finances, in part as a result of the State
Legislature’s response to the studghapter 6 describes expected funding levels considerirgptbBangesGiven

its additional funding ARDOTexpects that the gap between available and needed funds rexrowed The
currentdTIMSanalysis suggests that increased pavement and bridge fgrafil77 million per yearwould be
required to achieve the desiregbals or $177 billion over 10 yearsAlthough the gap assessment is specific to
the NHS, the increased estimate of funding applies to all APHN pavearahtsl stateowned bridges ARDOT
nonethelessseeks to reduce the projected gaps where possibhapter 6 includes a discussion ZD®T's
investment strategies for addressing these gapsl supporting progress toward achieving our performance
targets

Performance Targets

Pursuant © 23 U.S.C150 and 23 CFR 490, State DOTSs are required to shiemitial performance reports for
recurring fouryear performance periods starting in 2018the 2022Baseline Performance Period Report thoe
period20222025 ARDOT establisheB-year and 4yearperformance target$or NHS pavements and bridgd=or
Pavement, éderal guidance has directed the use of IRI plus full distresses to establigbdbefair and poor
ratings.

Table 4-5. Performance Targets in the Baseline Performance Period Report submitted in October 2022.

Category 2-Year 4-Year

(2023 (2025
Percent of Interstate Pavements in Good Condition 54% 48%
Percent of Interstate Pavements in Poor Condition 5% 5%
Percent of Norinterstate NHS Pavements in Good Condition 41% 45%
Percent of Norinterstate NHS Pavements in Poor Condition 4% 4%
Percent of NHS Bridges by Deck Area Classified as Good Condition 3% 40%
Percent of NHS Bridges by Deck Area Classified as Poor Condition 6% 8%
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5. RIsk
Management & Resiliency

Introduction

Transportation agencies often must spend significant resources respomdargdfor mitigatingunforeseen events
These includehut are not limited to, damage to the transportation system from natural disasters and othenteye
unexpected changes in available fundihgt impactcapital plansand defects in designsaterials or construction
that require further investment to address

Where it is possibleto anticipate upcoming needs angotential events, it is important taconsiderthese in
future plans, both to improve the accuracy of those plagrsd, where possibleeduce costs to ®OT andhe
public The process of identifying and pnding tothese issuess termed risk managemenRisk management
strengthens asset management by identifying strategies to either redmecertainty or manage itsfiects.
Being proactive rather than reactive in managing risk, and avoiding managemenisigyhelps an agencto
best use available resourcdsjilds public trust, and reducgrisk Many of the activities RDOT undertakes on a
daily basissuch adnspecting bridgs, testing materials, and overseeing project schedules, wereifisituted
to help reduce or mitigate risk

This section describes the federal requirements pertaining to risk managenierilding resiliencyin
transportation asset managementAM), as well a®RDOTSs risk management process and asset risk mitigation
plan. Additionally this section summarizemn assessment of NHS pavements and bridges repeatedly damaged
by emergency events, consistent with federal requirements.

Federal Requirements

Requirements for consideration of risk aiTAMP are detailed in 23 CFR Part.5This section of the federal
regulations defines ris&s “the positive or negative effects of uncertainty or variability upon agencyabivgs
(23 CFmRart515.5)

The reglations further define risk management ahe processes and framework for managing potential risks,
including identifying, analyzinggvaluating and addressing the risks to assedsd system performance”
(23CFRPart515.5)
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In the context of risk management, resiliency is defined by FHWA asdfility to anticipate, prepare fogr
adapt to changing conditionsr withstand, respond toor recover rapidly from disruptions.” Building resiliency
into the transportation systenhelps protect assets against these greater risks by limitinguatisns and
eliminating significant downtimes and closures.

Based on the regulations, a state TAMP should include a déearipf its risk management processThe
process should include tHellowing:

x ldentification of risks that can impattie conditionand performanceof NHS pavements and bridges

x Assessment of the identified risks in terms of the likelihood of theauarence and their impact and
consequence if they do occur

x Evaluation and prioritization of the identified risks
x Mitigation plan for addressing the top priority risks
X Approach for monitoring the top priority risks

x Summary of the evaluation of NHS pavensand bridges repeatedly damaged by emergency events

Generdly, the risk management process required by the regulations follows thalimbel process described in
International Standards Organization (ISO) Standard 31000 and in the literasudepicted in Figure 5below

Sourceadapted fromthe Contractor’s Final Report for NCHRP Projec24@4), 2011

Figure 5 -1. Risk Management Process

While describing an overall process consistent with that outlined in theefjghe regulations include specific
provisions regarding risk identification and evaluation of facilities repeatddigaged by emergency events
The regulations provide examples of risks that should be identifetliding: current and future environmental
conditions, such as extreme weather events, seismic activity, and m&ed to recuring damage from
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emergency events; financial risks such as budget uncertainty; operatitskal such as asset failure; and
strategic risks such as environmental compliance.

The requirementsfor evaluation of facilities repeatedly damaged bgnergency events are described in a
separate section of the federal regulations, 23 CFR Part 8®i& sectionrequires each state to perform an
evaluation of roads, highwaysand bridges damaged repeatedly through emergency events since
Januaryl, 1997. An “emergency event” is defined as “...a natural disaster or catastrophic failurdrrgsalain
emergency declared by the Governor of the State or an emergency or disasiared by the President of the
United States.” Thevaluation shoulde performed on a statewide basis, and a summary of the evaluation for
NHS roads and bridges should be included in the TAMP.

Infrastructure Investment and Jobs Act (IIJAces a greater importance on building resiliency in our
infrastructure systems. Spé#ically, Section 11105requires State DOTs to consider extreme weather and
resilience as part of the lifeycle planning and risk management analyses within a State TAMP re&utmg
changes to Title 23, United States Code (U.S.C), Section 119€pthaffect on October 1, 2021.

Risk Management Process and Assessment

Existing Controls

ARDOTstaff continually manage a wide variety of transportati@bated risks, using both formal and informal
risk management approache#®rRDOT’s formatontrols for mitigating risk are captured in the agency’s manuals
guidelines, and specificationsavailable on the ARDOT web site(www.ArDOT.goy These incorporate
approaches for mitigating known risksthe following area:

x DesigriSpecifications The documents Geometric DesignCriteria for Norreeway Resurfacing,
Restoration and Rehabilitation Projects, Roadway Design Drainage Mamstabf Frequently Used
Standard Bridge Drawing®Roadway Design Plan Development Guidelidekansas 2014 Standard
Specification for Highway @struction and others provide guidance for road and bridge design
reflecting best practices and additional guidance on specific design issabsasbridge design details
and guidance for culvert selection

x DesignBuild Project RisksThe manuaDesignBuild Guidelines and Procedulesdps mitigate project
level risk by detailing the desidnild process and clarifyirthe allocation of risk for these projects

X Bridges: Routine bridge inspections helpo manage bridge risks The manualLocal Government
Procedures for Compliance with the National Bridge Inspection Stanpiardsles guidance for local
agencies in complying with national bridge inspection standaft&"Bridge Scour Plan of Actibform
is used to detail scour events and mitigate risks related to bridge scdure ARDOT Earthquake
Response Platemizesthe mitigation, preparation, and response plans in anticipation of a catastrophic
earthquake.

X Storm Water: The document2016 Erosion and Sediment Control Design and Construction Mamrdial
Statewide Storm Water Management Prograspecify best practices for stormwater pollution
prevention and plan development in design, constructiard maintenance.

X Materials: TheManual of Field Sampling and Testing Procedaresthe 2014Standard Specifications
for Highway Constructiorprovide material testing and acceptance requiremerits controlling
materials quality.
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X

State of Arkansas Hazard Mitigation Plan (HMPhis2018plan is one of many planning tools utilized in
order to make Arkansas more resilient to natural and maade hazards. The information contained in
the 2018 HMP aatinuesto serve as a guide toward community sustainability and the reductioneof th
state’s vulnerability to hazards. Each hazard that poses a significant risk Btate of Arkansas has
been assessed using the same methodology, providing historicabtmamd, vulnerability, exposure
and potential lossA multiagency team is currently working on developing the next iteration of the
HMP. Thisupdate will have heavy focus on resilience, climate issues, equitly baiit-infrastructure
environments.

In addition to developing and maintainirthese resourcs, ARDOThas worked to reduce risland increase
resiliencythrough a number of initiatives, including

X

Project risk managementARDOT uses the AASHMare Projecsystem to help manage its construction
projects and minimize risks of cost and schedule ovetruibe Department is also examining the
feasibility of incorporating the AASHTO Construction and Materials systeritsiirocedures
Consideration of seism risk in bridge design and inspectiothe northeastern portion of the state lies

in the vicinity of the New Madrid fault. This fault subjects the easterndiédlie State to seismic risk.
ARDOT addresses seismic risk and resiliency in the desigrsprag existing bridges are reconstructed
or replaced. All bridges are designed according to seismic provisions ARBIdTO LRFD Bridge Design
Specifications or the AASHTO Guide Specifications for LRFD Seismic Brigige Dres State includes
areas inall four Seismic Performance Zones (Categories). In addition, ARDOTpeé\ata published

its Earthquake Response Plan, dated April 20, 2015. The purposks aiotument is to present the
mitigation, preparation, and response plans of the Depaninin anticipation of a catastrophic
earthquake.

Geotech Hazards Databas@rRDOT maintains atatewide database of geotechnical hazardsSRDOT
Maintenance forces submit information to the Materials Division which ientheviewed and
documented by staff geologist¥hese hazards are assigned a scasepart of this reviewand this
database is consulted during the project development phalen the Roadway Design Division submits
a soil survey request to the Materials Divisidhis database is also consulted after emergency events to
document changes in the geologic hazard.

Geotech Hazard Respons&RDOT currently has multiple -oall contracts with firms that specialize in
stabilization and repair of landslideBhese firms specialize in techniques such as drilled rail, soil nails,
and other advanced methods and thegnrespondquicklywhen needed.

LIDAR dataARDOT, irooperationwith the Arkansas Geological Survey, is reviewing LIDARfalata
landslide hazards across the state.

Scour plan of actionFor structures rated to becsur critical, a scour plan of action (POA) is created.
Typically, a scour POA has awent (highwater leve] design storm, etc.) that triggers a special
evaluation of the structure to ensure it is still stable.

Robust QC/QA program for bridge desighRDOT’s Bridge division has a very robust QC/QA program to
greatly reduce the chance oftaidge design or detailing error actually being built and put into service.
After bridge/structure contracts are let, the Concrete & Steel Fabricatiotioseceviews material
invoices and fabricated structural elements to make sure they meet or exceeilact requirements.
The Bridge division routinely hosts supplemental training, from outsiderexpthat is applicable to
their structural responsibilities.

Improved winter maintenance in recent years there have been multiple winter storms that have
challengedARDOT sresources for snow and ice removal, and consequently created sanjfialbeit
shortterm, safety and mobility impactsTo meet winter maintenanceeeds ARDOT has established
winter weather stockpiles (salsand andde-icing chemicals) in protected shelters around the state and
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has prestaged snow removal equipment in strategic location8RDOT has recently expanded its
inventory of snow removal equipment and added GPS and éiseeras to this equipment for tracking
and observation ARDOT has deveped a plan toincrease its resiliency hgistributing resources in
advance of and in response to severe weather events, tzasl developed revised policies related to
personnel assignments, chains of command, and equipmergeusatside their normal operatg areas

X Hydraulic Design/ARDOT'’s Roadway Design division is currently developing a plan to incorporate
adjustment factors for rainfall and average surface temperatures output from FRWA's CMIP
(Coupled Model Intercomparison Project) taolo the design of hydraulic structures. These adjustment
factors should allow for consideration of rainfall changes and increased resiliency afer éxtreme
weather events.The Roadway Desid@ivisioncurrently evaluates the 2, 5, 10, 25, 50, 100 and 5@ar
design flows on all existing and propodaddge classtructures (greater than 20 feet). If the route is
known to be critical, Roadway Design can provide design alternativesder than our normal 2fyear
or 50year eventsThe Roadway DesigbBivision’'sHydraulics Section, with the cooperation of the ten
Districts, collect road closing data, along with flooding reports. This allowBdpartment to establish
histories to justify drainage improvement projects. Some of these draiimageovement projects have
been designed to operate at the 5§@ar storm event or matched the highest recorded flood elevation
at the location of the structureThe Hydraulics Section also participates in thevaluation of the
Department’s scour monitoring, modelingnd inspection processes. This is an ongoing activity that
seeks to ensure the existing inventory of structumsperly are assessed for vulnerability. Thisais
multidisciplinary effort across several Divisions and Distridie. Department meets alllNP minimum
standards and excesdhese standards with a nose requirement to all hydraulic modeling where
insurable buildings are inundated during the 3#ar flood event.

x Analysis of @inding scenarios ARDOT routinely analyzes impacts of potential changes idifignand
transportation-related policieghat may impact needs or available fund$his information is providk
to ARDOT managers, state legislators and other stakeholders to help inform #&gioirmaking The
subsection on mitigation actions discussasgoing and futureanalysesof different funding levels
needed to help address impacts of changes in funding.

x Resilience researchn 2018 ARDOT was aware of the increasing importance of incorporegsitiency
into the departments activitiegand solicited research problem statements to that affect. This process
led to the funding of a research project callEBRC2003: DatBriven Methods to Assess Transportation
System Resilience in Arkansa@his research propt is completeand the final report is expected to be
published in late 2022. Building upon a method developed kyGblorado DOT, this report proposes a
foundational and repeatable resiliency assessment methodology to idertidy most critical and
vulnerable highway infrastructure assets in Arkansas. This study developed resitimtdgs that
measure the overall network resiliency as a combination of the probability of disngin one or more
of the network links (threats) and the importance of thiek to mobility (criticality).Six criteria were
used to estimate system criticality: traffic volume (annual average daily traffic TDABbadway
classification, freight output, tourism output, Social Vulnerability IndeX¥(S@nd redundancy. Three
threat types were used to estimate system vulnerability: floods, larssliand earthquakes.

X Resiliency Funding:Funding made available unddtJA for Promoting Resilient Operations for
Transformative, Efficient, and CeSaving TransportatiofPROTECProgramis included in ARDOT's
draft STIP for 2023026 This funding will be used to fund projects that will improve the resiliefi¢lien
transportation system throughout the state. Eligible projects includeaiation routes, increasing
resiliency of existing infrastructure, and efferto move infrastructure to nearby locations not
continuouslyimpacted by extreme weather and natural disasters.

x Auditing: ARDOT performs and is subject to a number of types oftaudrhese helpo reduce risk
through verifying that established rules, regulations, policiesd procedures are followed For
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example, RDOTconducts desk audits of its planning contracts and railroad agreemek#®OTalso
has an internal audit division that conducts audits of ifdilial business units

X After-Action Report/Improvement PlansAfter natural disasters, €.g2019 flooding orthe Arkansas
river, ARDOT conducafter-action revievs of the Department’s response and comgitbe findingsinto
an improvement plan. Thgoal of the improvement plan is to highlight areas of strength and areas for
improvement. This selfeview leads tobetter preparedness for future events and increases the
Department’s resiliency.

Risk Register Development

To address the requirements for consideration of risk in developing BPTARDOT supplemented its pre
existing processes through development of a risk regisfene initial version of the register was developed
through the RDOT TAMP Risk Management M&hop conducted on December ,12017. Participants in the
workshop included staff from@®OT, Metropolitan Planning Organizations (MPf@sy across the Stateand
FHWA This register wasiost recentlyupdated in March 2022 through another Risk Management \&fuok.

The risk register whtifies risks in seven categoriesThese categories are illustrated in Figur2 and are
defined in Table H. Through the initial Risk Management Workshad@gDOTidentified a totalof 36 risks,
classifying them intthesecategories Subsequently, workshop participants performed a qualiassessment

of each risk using expert judgment to assess the likelihood of eade occurring and the impact or
consequence of each ornikit were tooccur. Figure 53 shows the approach used for classifying risks in terms of
likelihood and impact, and the resulting initial priority established based esetivalues

Figure 52. Risk Categories
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Risk

Category

Asset
Performance

Highway
Safety

External
Threats

Finances

Table 51. Risk Category Definitions and Examples

Figure 53. Categorization of Risk Likelihood and Impact (Consequence)

Description

Risks associated with asset failure, which can  x
include:
X Structural
X Capacity or Utilization
x Reliability or Performance
x Obsolescence
X Maintenance or Operation

X X X X

x

Risks to highway safety related to the asset
management program: X
X Highway crash rates, factoend
countermeasures
x Safetyperformance of assets, maintenance X
and rehabilitation treatment options
x Safety in project selection, coordination X
and delivery

External threats include both humamduced and X
naturally occurring threats, such as:

X Extreme weather

X Seismic events X
x Terrorism or accidents
x Emergingechnologiege.g., autonomous X
vehicles)
X
X

Risks to the long term financial stability of the X
asset management programs, including:
x Unmet needs in lonterm budgets
x Funding stability X

x Exposure to financial losses

B Risk Management

Elements of Risk Management

Consistentlyperform anddocument inspection
programs

Allocatefunding for repair and maintenance
Evaluatecompeting resource demands
Establishintervention levels

Prioritize actions and documerirocesses

Safety focused asset management programs
Network screening foconsideration okafety
hotspots within asset maintenan@nd
rehabilitation

Consideration of safety benefits/costs in asset
management decision making

Incorporating consideration of potential safety
improvements in developing projects

Incorporate potential impacts of environmental
conditions and new technologies into long term
planning

Identify ard inventory external risks to existing
infrastructure

Infrastructure inspection, replacement or retrofit
programs to mitigate risks

Operational and emergency response programs

Processes to incorporate resiliency into design standards

Projection of available funds for asset management
programs

Analysis of factors thathay impact funding levels
Continued communications at the Federal and State
levels regarding need for adequate funding
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Risk
Category

Description Elements of Risk Management

Information  Risks related to the asset management programX Enterprise data management programs and strategie

and Decision include: x Robust information technology solutions emphasizing
Making x Lack of critical asset information risk prevention, preparedness and recovery
x Quality ofdata, modeling or forecasting ~ X Awareness ainodel riss (e.g.premature failure of
tools for decision making pavement due to underestimation of truck loading)
x Security of information systems
Business  Risks due to internal business functions x “Safety first” culture within asset management
Operations ~ associated with asset management programs, Programs-routine safety meetings, documented
such as: safety and standard operating procedures,

workforce training, etc

X Robust systems and tools for work force,
equipment, inventory, and contract management to
reduce risks of theft, misuse, unnecessary storage or
inaccurate estimates of program costs

x Employee safety and health
X Inventory control
x Purchasing and contracting

Project Risk related to proper projectocumentation. x Many programs and products exist herextensive
and Program discussion of these risks and related programs, policy
Management and procedure is likely not necessary

Of the risks identified through the Risk Management Workshd@ were assessed as high or vey high
priority. These risks are listed in Table25 The table has a short description of each risk, a risk statement
describing what will occur if the risk is realized, the likelihood and imphthe risk, andthe initial priority
established based on Figure35

The initial priorities listed in Tableswere used to determine which risks to evaluate further to determine
potential mitigation actions Potential mitigation actions were formulated for all of the risks listedabl& 52.
Each actiowas then classified in terms of its priority using the following criteria:

X An action was classified as being of high priority if it is recommeredezh if it requires additional staff
time or investment to implement.

X An action was classified as being of medium priority if it is recommended teettent it can be
performed given existing resources

X An action was classified as being of low priority if it is not recommended for furthéenmeptation at
this time, considering available resources and competing priorities

Table 53 lists the potential mitigation actions defined through this processciileimg the action, the risks in
Table 52 it would help mitigate, and action priority As indicated in the tablesix high priority potential
mitigations actions are identified, in addition tioree medium priority actions antlvo low priority actions.

Note the priorities indicated in Tablgs2 and 53 are the product ofan initial assessment of potentiakset
managemenirelated risks and mitigation actions established through expert judgment by sscsection of
ARDOT staff and other NHS stakeholdersThese priorities are provided to lpeldocument ARDOT'srisk
management process and are not a statement of agency policy
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Table 5-2. High Priority Asset Management -Related Risks

ID

10

11

12

13

Category

Asset
Performance

Asset
Performance

External
Threats

Finances

Finances

Information
and Decisions

Information
and Decisions

Information
and
Decisions

Business
Operations

Business
Operations

Business
Operations

Business
Operations

Business
Operations

Description

TruckVolumes/
Weights

Pavement
Materials Quality

Earthquakes

FederalFunding
Uncertainty

State Funding

Performance
Models

Quality of Asset
Condition Data

Data on an Asset
Over lts Lifecycle

Knowledge
Transfer

Lack of
Maintenance Staff

Lack of Engineerin
Staff

Lack of
Construction
InspectionStaff

Poor Quality
Construction Work

B Risk Management

Risk Statement

If truck traffic and/or weights increase at a
greater rate than anticipated, this may cause
accelerated pavement and bridge
deterioration.

If the materials used on projects are not of
sufficient quality then lifecycle costs may
increase and performance targets may not
be achieved

If there is an earthquake, the resulting
damage taoads and bridges may require
diversion of funds.

Uncertainty of futurefederalfunds
compromisalecisions concernirifpe
prioritization ofwork.

If sufficient statematchingfunds are not
available thersomefederalfunding may
not be available

If we do not have reliable asset
performance models then we may not
correctly predict future conditionand
needs.

If we have incomplete or poor qualitdata
on assetonditionwe may not correctly
predict future conditions and needed
work.

If we lack data on assets over their life
cyclewe may not correctly predict future
conditions and needed work.

If we lack appropriate knowledge
management and succession planning,
then future staff may not have sufficient
knowledge toperform needed work.

If we lack experienced maintenance ste
we may not be able to perform needed
work.

If we lack experienced engineering staf
we may not be able to perform needed
work.

If we lackcapable construction
inspection staff, then the quality of work
accepted may be substandard.

If the work performedn construction
projectsis not of good quality, then the
desired results may not be achieved.

Likelihood

High

Medium

Low

High

Low

High

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Impact

Very High

Very High

Very High

High

Very High

High

High

High

Very High

Very High

Very High

Very High

Very High

Risk Priority

Very High

High

High

High

High

High

High

High

High

High

High

High

High

59



I Arkansas DOT Transportation Asset Management Plan

ID Category Description

14  Information Opportunity to
and Decision Leverage

Making Technology

15  Asset Opportunity for
Performance Intersection
Innovation

16  Asset Declining Asset

Performance Condition

17  External Cyberterrorism
Threats/

18 Business Leadership
Operations Changes

Table 5-3. Potential Mitigation Action

ID Description

A potential change truck size/weightdimits and special permits L

B Explorethe use of warranty specifications for improving material 2
quality.

c Target selected bridges for replacement to mitigate seismic risk 3 16
(e.g., critical bridges to sustain mobility along ideatfcorridors) '
Workat the Federal and State levétshelp resolve challenges

D . . 4,5,18
related to funding for transportation.

Improvethe tracking of what treatments are performed on roads

E : 6,7,8
and bridges

E Explorethe potential for improving the quality of asset condition 67 8 16
data, such as through increased use of {l@structive evaluation R

G Articulate the budget needed for pavement data collection and 6.7 8 16
establish a dedicated budget for tHisnction. B
Develop targeted retirement incentives to help faciléahe
process of knowledge transfer (through allowing better planning

H L S 9,12 13
around the timing of bringing in new staff to supplement or
replace experienced staff).

Increasethe use of paritime employment to help retain
. I 9,10, 11, 12, 13
experienced staff members who need employment flexibility.

3 Improve staff training to build needed skills withirRDFOT 9,10, 11, 12, 13, 14,

B Risk Management

Educate legislatonegarding concerngelated toimpacts of

Risk Statement Likelihood
If we invest in new technology/software High
then we can make better datdriven
decisions
If we use more innovative intersections High
then the intersections will have
improved capacity/throughput.
If too many assets reach esud-life at Very High
the same time, themvailable funding
may not allow for needed repairs
If IT systems are hacked, then we coul High
see impacts to data loss, business
operations, safety, and/or funding,
If leadership (National, StateRROT) Very High

changes, then investment decisions may
change.

s for Asset Management -Related Risk s

Addresses Risk(s)

15, 17

Impact  Risk Priority
High
High
High Very High
High
High Very High

Action Priority

Medium

Medium

Low

High

High

High

High

High

High
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ID Description Addresses Risk(s) Action Priority
Work with Human Resource to define employment incentied 9.10, 11, 12, 13, 17, 18 Medium
can help staff key roles

L Expand use of software teelp staff make datalriven decisions. 14,17 High

Risk Mitigation
Mitigation Plan

Following the development of the risk register as described abo®®OA prepared a mitigation plan to
implement risk mitigation actions that were determined byDOT to be most feasible and effective for
mitigating ARDOT's high priority asset managemealtated risks Table 54 summarizes the resulting TAMP risk
mitigation dan.

Table 5-4. Risk Mitigation Plan

Action Owner Completion Initial Activities
Date

Provide information toARDOTmanagement and Asset 2019 x  Define alternative scenarios for analysi
stakeholders regarding potential funding scenarios Management including scenarios with reduced funding
and challenges Steering X Analyzescenarios in which additional

Committee needs are generated through increased
Associated Mitigation Action: D (Tabk3b and member truck size/weights
Associated High Priority Risk54;Table 52) Divisions x  Perform analysis of future pavement and

bridge conditions, and funding gap for
eachscenario
x  Prepare analysis summary for review by
ARDOT management and stakeholders
x  Determine needed follovup activities in
consultationwith ARDOT management

Implement maintenance management system for Maintenance 2019 X  Evaluate availablMaintenance
improved tracking of maintenance actions Division Management Systemwith a focus on
compatibility with other business
Associated Mitigation Actiorg (Table 53) management systems
Associated High Priority Rigk:7, 8 (Table £)
Explorepotential for improving the quality of asset System 2019 x  Develop methodology to utilize Ground
condition data, such as through increased use of Information Penetrating Radar for collecting and
non-destructive evaluation & Research evaluating asset condition data
and x  Evaluate alternative methods and
Associated Mitigation Actior (Table 53) Materials technology for use in nedestructive
Associated High Priority Rigk7,8 (Table &) Divisions evaluation
Establish future pavement data collection budget System 2018 x Develop a business plan for pavement
requirements Information data collection activities with an initial
& Research  Status: focus onanautomated pavement data
Division Completed collection vehicle and support staff
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Action Owner Completion Initial Activities
Date
ReviewARDOTemployment practices to help Human 2020 x  Evaluate the performance of the
recruit and retain needed staff Resources recently implemented Achieving Career
Division Status: Excellence (ACE) Program on employee
Associated Mitigation Actio H, 1, J, K (Table-3) Ongoing retention, training and recruitment
Associated High Priority Rigk:10, 11, 12, 13
(Table 52)

Risk Monitoring

Therisk mitigation plan summarized above is intended to be a living documialving forward, ARDOTwill
maintain the plan, adding additional actions as conditions change and other sctiom completed
Responsibility for monitoring the plan will lie with thPAMP Risk Managemer@ommittee This adhoc
committee is chaired byhe Division Head othe System Information & Researdbivision andncludes staff
from the Systeminformation & Researclivision, theTransportation Planning & Polidivision, theBridge
Division, theMaintenanceDivision, thenformation Technologivision, theProgram Managemerivision the
Construction Division, the Human Resources Divisiom,Miaterials Division, the Environmental Division, the
Roadway Design Division, the Right of Way Divisiotithe FHWA- Arkansas Division

TheTAMP Risk Management Committee’s approach for assetagement related risks is as follows:

x The Committee will mintain an electronic version of the mitigation plan oRD®T’s intranethat will
be accessible byRDOT and FHWA staff

X The Committee will meetas neededto review the planfor what actions have been performed to
mitigate top priority risks, what actioree planned, and what additional actions should be addethéo
mitigation plan

X On an annual basishe Committee will convene a workshop to review the risk regiated mitigation
plan, and reevaluateaccording toARDOT’'sasset management risk mitigation strategy

Summary of Transportation Assets
Repeatedly Damaged by Emergency Events

As noted above, FHWA requires state DOTs to perform periodic evaludti@tilities repeatedly requiring
repair and reconstruction dueotemergency eventsThe analysis should identify alternatives that will mitigate
or resolve the root cause of the recurring damage, the costs of achigwngplution, and the likely duration of
the solution.

Reasonable alternatives are defined as options that could partially or fully ache¥ealowing:

X Reduce the need for Federal funds to be expended on emergency repair and rectostactivities

X Better protect public safety and health andethuman and natural environment.
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X Meet transportationneeds as described in the relevant and applicable Federal, State, local, and tribal
plans and programs

While the evaluatiordescribed above is separate from the TAMP, FHWA further requires that a summitaey
evaluationdor NHS bridges and pavements be included is TAMP as part of the risk management process

However, a2022 review of available datadid not identify any NHS pavement or bridge assbtd required
repeated repair or reconstruction due to an emergency event.
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6. Financial Plan
and Investment Strategies

Introduction

Developing an asset management financial plan is important for identifying tloeinees needed to invest in
preserving andmproving asset conditionsThis chapter details@®OT's TAM financial plan and describes the
investment strategies OT is using to make progress toward aeing its goals and objective3he financial
plan describefundingsourceghat can be used for asset management and the planned usé®sé funds The
financial plan also includes an estimdtealuation ofbridge and pavement assetnd is accompanied by a
description of &RDOT's specific investment strategies.

Federal Requirements

In the context of TAM, the term “financial plan” is defined in 23 GRER 515.5 to mean “...a lorAgrm plan
spanning 10 years or longer, presenting a State DOT's estimatesje€tpd available financial resources and
predicted expenditures in major asset categories that can be used tevacBiate DOT targets for asset condition
during the plan period, and highlighting how resources are etgueto be allocated based on asset strategies,
needs, shortfalls, and agency policieBurther, an investment strategg defined as‘...a set of strategies that
result from evaluating various levels of funding to achieve State DOTtdalmeasset condition and system
performance effectiveness at a minimum practicable cost while managing risks.”

In 23 CFR 515.3ates arerequired, as part of the development of their TAMPS, to establish prosdssdeveloping
a financial plan and investment strategi€he regulationsequirethe financial plano include:

X Estimated cost of expected future work to implement investmemttsigies contained in the asset
management plan, bfiscal year and work type

x Estimated funding levels expected to be reasonably availablisdnl year, to addreshe costs of future
work types

X ldentification of anticipated funding sources

x Estimateof the value of the agency's NHS pavement and bridge assetthamieded investment on an
annual basis to matain the value of these assets
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Work type is defined in 23 CFR 515.5 as construction, maintenanesgrpation, rehabilitation, and
reconstructon.

Regarding investment strategies, these should help make or suppontga®tpward
X Achievingand sustaining a desired state of good repair for the NH8rmpawts and bridges

X Improvingor preserving asset conditions and the performance of thiSN
X Achevingtargets for asset condition and performance
The process description should address how the strategeméuenced byhe following
x Life cycle planning described in Chapter 3
x Performance gap analysis described in Chapter 4
X Risk management desbed in Chapter 5

X Hnancial plan described in this chapter

ARDOT already supports a number of the TAMP requirements related to financial gaandhinvestment
strategy development in whole or in parfTable 61 describes existing practices and key documeletsiling
thosethat correspond to the federal requirements

Table 6-1. TAMP Requirements and Corresponding A RDOT Practices

Federal TAMP Requirements ARDOT Practices

Financial projections are included\ivie Move Arkansasa 25
year longrange intermodal transportation plama statewide
needs assessmerdnd in the State Transportation
Improvement Program (STIP)

10-year minimum time horizon

BothWe Move Arkansaand the statewide needs assessment
Estimate cost of future workby estimatethe costs of various treatment strategies for highways
work type and statefiscal year and bridges The STIP details specific project investments in
the near term.

Estimate funding levels and sources thalVe Move Arkansaisicludes a 2&ear revenueestimate, while
are expected to be reasonably available the statewide needs assessment inclsdelGyear revenue

by fiscal year forecast.

Calculations of asset value are developeddRDOTs financial
Estimate asset value and the needed statements using the standard approach described in Génera
annual investment to maintain asset Accounting Standards Board (GASB) StatemeniBdse
value calculations are not, however, made for specific asset types or
systems.

We Move Arkansaisicludes a general description ARDOTs
investment strategiesTwo agreements betweeARDOTand
FHWA further detaifRDOTs approach to asset preservation
for pavements and bridges

Develop investment strategies
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Funding Sources

Thefunding sources in the TAMP are basedeviews ofWe Move Arkansashe Arkansas STBndanalyses of
the projectedrevenuefrom Act 1 0f2016, Act 416 of 2019, and Amendment 101 of 2020rogetherthese

resources described belowserve as the basis for identification of asset managenfiemtling sources anthe

resulting financial plan

We Move Arkansas

We Move ArkansasArkansas’ most recent lorgnge intermodal transportation planincludesa revenue
estimate of ARDOTS funding for infrastructure investment frofRederalFiscal Year 2016 throug?040 The
estimateis based on specific growth rate assumptions for each revenue and funding satnich are derived
from historicaltrends and projections of major indicatasach as motor fuel consumption andpdation.

The revenuestimateincludes state revenues, federal funding, and local matgfunds for investment isurface
transportation infrastructure over the 2gear forecast period Federal funding is assuméa grow 2.0 percent
annually, which aligns with the average annual growth rate of federal funding undévégear term of the FAST
Act State fundscome primarily from motor fuel tax revenues, motor vehicle registration feemaes, and
natural gaseverance tax revenues

Statewide Transportation Improvement Program

ARDOTs 2021-2024 STIP includes projects for which authorization may be retgae for any phase of
development For urban areas greater than 50,000 in population, projéstsd in Transportation Improvement
Programs (TIPs) developed by the State’s various MetropolitamiRta®rganizations (MPOSs) are included as
part of the overall federahid highway program and the federaid transit program

The STIP includes both the fedea#d and stateportions of the State’s overall highway construction program and
is fiscally constrained in accordance with federal regulations

Act 1

Act 1 was signed into law in 261 and thus was not included in th&e Move Arkansasevenueestimate It
providesapproximately $0 million annually for Arkansas’ highway systeithe revenue coneeprimarily from
interest earned from the securities reserve fund and 25 percent of Arkages®ral revenue surplus or the
Governor’s raimyday fund

Act 416

Ad 416 was signed into law in March of 2019, and thus was not included iMtaeMove Arkansasevenue
estimate. According to the legislatiorhetact ismeantto “provide additional revenue to maintain and repair
highways, streets, and bridges in the statlt providesapproximately $95 million annually for Arkansas’ highway
system The increases in revenue corpamarily from motor fuel tax increases, additional fees for hybrid and
electric vehicles, and new casino tax reventies

1 Aconstitutional amendmexs approved Novemb@018 allowirigrfour casinos to operate in Arkansa
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Amendment 101

Amendment 101 was approved by voters in November 2@2d thus was not included in th#e Move Arkansas
revenue estimate. This legislatively referred constitutional amendmeatenpermanent a 0.5% sales tax,
authorized in 2012, with revenue directed toat# and local transportation, including highways, roads, and
bridges. The sales tax was temporarily authorized by voters in 2012 and eepire in 2023. It is expected to
generate 05million annually for Arkansas’ highway system.

TAM Funding Sources

The funding that ARDOTanticipatescould reasonablye used for asset management purposssdetailed in
Table6-2 below

Table 6-2. ARDOT Asset Management Funding Sources

Funding Sources 2022 2023 2024 2025 2026 2027 2028 2029 2030 = 2031 | Total
,\Fﬂi‘:cer:a':“”ds with State | q544 | g550 | $570 | $596| $632| 657 $683| s710| $738|  $768 $6,457
State FundsAct 1 $50 | $50 | $50| $50|  $50 |  $50 $50 $50 $50 $50 $500
State FundsAct 416 $93 | $100| $102| $102| $102| $103| $104| $105| $106|  $107 $1,024
iﬁte Funds Amendment $0 | $50| $244| $246|  $249 $251| $254|  $257  $26 $268  $2,074
Total $687 | $759 | $966 | $994| $1,033| $1,061| $1,001| $1,122| $1,154| $1,188 $10,055

Note:Allvalues are shown in millions of current year dollarfidmal year.

ARDOT funding sources are projected to rise frod8®million in 2022 to $1,88million in2031 The State Funds
- Amendment 10lamounts representthe projected increases in state revenumeginningin 2023 from
Amendment 101 Over the 1@year period, funding sources are projected to providetl of $1.0,055million for
asset management purposes.

Funding Uses

Fundingfor asset managemergurposeswas establishedelative to other uses ithe development ofWe Move
Arkansasand theSTIP Asset management funding wastablishedy consideration of available fundsstorical
expenditures,planned work, and different investment scenarios for achieving the broad rahgdjectives
articulated inWe Move Arkansas

To develop the projections of asset managemiemtding allocation ARDOT staff reviewed a range of investment
scenarios for pavements and bridgessumingdifferent budget levels and treatment strategiesThese
investment scenarios were developed using thie cycle planning assumptions detailed in Chaptem3some
casesalternative treatment strategies were used to test these assumptions, such asgesteplacement only
strategy for bridgesThe investment scenario analysesre performed in dTI8,as described in Chapter dnd
tested a range of budget levels for pavements and bridgddltimately, ARDOT established the projected
allocationsconsidering projected conditions and performance as well as the(sitading resiliency and extreme
weather)described in Chapter 5 that are not explicitly addressed in the scenaricsanaly
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Federal guidance regarding the TAMP establishes the use of Federaypaslof initial construction, maintenance,
preservation, rehabilitation, and reconstructio?®RDOT uses different terms to describe the work type of projects.
Some of the terms used byRBOT include intersection improvement, major widening, new intergbanew location,
passing lane, structures and approaches, and system preservation.s fiirthj ARDOT work types do not correlate
with the Federal work types. However, an attempt was magedgect funding allocations for pavement and bridge
improvementsbased onFederal work types Table € shows the relationship betweerRBOT and Federal work
types. Table @ shows the results of this effort.

Table 6-3. ARDOT Work Types

Federal Work Type ARDOT Work Type

Intersection Improvements, Major Widening, New Interchan
Construction New Location, Noise Abatement, Pasdiage(s), RR Grade
Separation, Structure(s) & Approaches

Reconstruction Reconstruction

Rehabilitation Rehabilitation

Preservation System Preservation

Maintenance Maintenance projects/work is not programmed in the STIP.

In order to determine the mjected funding allocationshown below, totals for NHS and NBIiHS projects were
calculated from all projects in the 202D24 STIP. These amounts were then broken out bgrmawt and bridge
totals. Projects on the NHS were then further broken downelolerallymandated work types. The percentage
of these amounts were then used to allocate the yearly totals from TaBlené the different categories shown
in Table6-4.

It is important to note that Tablé-4 does not establish funding levels for future STIPs. Therfgrdistribution
shown identifies a potential scenario for the next 10 years based on howd20D24 STIP was allocated. Future
funding allocations often require adjustments to respandhe needs and priorities of yet to come events. The
information contained in this TAMP is to be used as a planimiagand does not constrainRROT to future
commitments.
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Table6-4. ARDOT Asset Management FundiRgojections
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 Total
Asset Management Uses

NHS

Construction $251 $269 $354 $365 $379 $390 $401 $411 $423 $435 $3,678

Preservation $75 $80 $106 $109 $114 $116 $119 $123 $126 $130 $1,098

Rehabilitation $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total NHS Pavement $326 $349 $460 $474 $493 $506 $520 $534 $549 $565 $4,776
Non-NHS

Total NonNHS Pavement $266 $285 $377 $387 $403 $414 $426 $438 $450 $463 $3,909
Total Pavement $592 $634 $837 $861 $896 $920 $946 $972 $999 $1,028 $8,685
NHS

Construction $19 $26 $27 $27 $28 $29 $30 $31 $32 $33 $282

Preservation $4 $5 $5 $6 $6 $6 $6 $6 $6 $6 $56

Rehabilitation $6 $6 $7 $7 $7 $7 $7 $8 $8 $9 $72

Total NHS Bridge $29 $37 $39 $40 $41 $42 $43 $45 $46 $48 $410
Non-NHS

TotalNon-NHS Bridge $66 $88 $90 $93 $96 $99 $102 $105 $109 $112 $960
Total Bridge $95 $125 $129 $133 $137 $141 $145 $150 $155 $160 $1,370
NHS

Construction $270 $295 $381 $392 $407 $419 $431 $442 $455 $468 $3,960

Preservation $79 $85 $111 $115 $120 $122 $125 $129 $132 $136 $1,154

Rehabilitation $6 $6 $7 $7 $7 $7 $7 $8 $8 $9 $72

Total NHS $355 $386 $499 $514 $534 $548 $563 $579 $595 $613 $5,186
Non-NHS

Total NonrNHS $332 $373 $467 $480 $499 $513 $528 $543 $559 $575 $4,869
Total Pavement & Bridge $687 $759 $966 $994 $1,033 $1,061 $1,091 $1,122 $1,154 $1,188 $10,055

Note:All values are shown in millionsairrent year dollars by fiscal year.

Funding for pavemestinclude investments for Interstates, APHN, and M&HN Total Lunding for pavemers

is projected to be $592 million in 2022, rising$b,028 million in 2031 While investments in both NHS and
Non-NHSpavement benefit from the projected increases in revenue from Acts#diding in 2020the anticipated
retirement ofthe GARVEE bonids20250nly impacts NHS pavemeasthesefunds areallocatedfor Interstate
improvements.

Funding for bridges is projected to B85million in 2022, rising to 50million in2031

6
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Asset Valuation

As noted above, for financial repary, ARDOTcalculates asset value based on the standard approactritesl

in Governmental Accounting Standards Bodd\SBStatement 34 This calculation is performed at an aggregate
level using historic cost data and assuming straligiet depreciation The GASB 34 calculation, though performed
in a manner consistent witfinancial reporting requirements, is of limited value for use in asset management
The calculation iperformed at an aggregate level and is thus not specific to asset classegtemsye.g., NHS
pavements) In addition, he methodology usekistoric ®st dataand, therefore the resulting asset value tends
to understate the cost of replacing assets

As an alternative to the GASB 34 approdohsupport asset management applicatioi®DOT calculates asset
value based oepreciated BplacementCost (DRC)where the replacement cost is based on the current cost of
replacing an assetThis methods consistent with the fair value approach described in International Accounting
Standards 16 (IAS 1@hichinvolves the following steps:

X Gross Replacement Cost (GRC) is calculated for each NHS pavememtaselctindge based on the cost
of asset reconstruction or replacement in current dollars.

- For NHS pavementthe reconstruction cost listed in Chapter 3 is applied ($1,687,500ape mile
for Interstates $1,375,000 for the Nointerstate NHS) These are the values specified for
reconstruction in dTIMS, and were originally derived froRD@T'sdocumentedestimated costsper
mile, with adjustments for inflation and the percentage of roads in the diffecategories listed in
that document (e.g., freeway versus néneeway, urban versus rural).

- For NHS bridgea separate calculation is made for each bridgesatering the projected dimensions
of a replacement bridge The replacement cost averages $3%) square footaccounting for the
cost of replacing the existing bridge athe additional size of a replacement bridge

X Asset Consumption (A)calculatedby determining the replacement value lost due to deterioration of
an asset This value is estimated basen asset condition.

- For pavements, asset consumption is projected to grow fdadimthe replacement cost of the section
as PCI dropsdm 100 (bestondition) to 0 (worst condition)

- For bridges, asset consumption is projected to gltiowarly from O to the replacement cost of the
bridge as the bridge reaches the end of its useful RDOTuses dTIMS to pject the remaining life
anduseful life for each bridgeNote thata bridge in poor condition is deemed to be at the end of its
useful life.

X DRGJs calculated as the difference betwe&RC and AC

Although it may seem counterintuitive to develop separate estimafeasset valuedr different purposs, this
approach is consistent with the conclusions of other agesicNCHRP Report 60gublished in 2008reviews
transportation agency experience implementing GASB Statementn84cancludes thatabsent significant
changesn the calculation approach, asset valuation results depetbbased on the GASB 34 standard approach
are unlikely to play substantial role in asset management afetisionmaking NCHRMReport 898on financial
planning for asset management further suprthis conclusion and recommendbe use of the DRC
methodologyappliedby ARDOT.
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Once asset value is determined, additional calculations are performedtéondige the investment required to
maintainassetvalue over time For pavementthe fundinglevel described above is expected to result in improved
pavement conditions Thus, no additional investment is required to maintain asset vakar NHSbridges, the
additional cost required to restore valuedassumed to be equal to theost ofreducingthe predicted percentage
of bridges in poor condition in 31 to the current value

Table 65 summarizes the asset value calculasitor NHS pavements and bridge&s indicated in dble 6-5 the
GRCof NHS pavements and bridges is approxima$al9.3billion. The DRCof these assets is approximately
$15.5billion. No additional investment is required to maintain asset value for pavemmtend that shown in
Table6-4. An increase in investment &143 millionis requiredover the 10year period fran 2022 to 203%o
maintain asset value for bridges.

Table 65. NHS Asset Valuation Summary

Additional
e Investment
Gross Replacement  Depreciated )
Required to
Cost Replacement
Cost Restore Value
(20222031)
(x $1 Million)
Interstate $5,457 $3,329 $0
NonInterstate $10,897 $4,577 $0
PavementTotals $16,354 $7,906 $0
BridgeTotals $12,982 $7,642 $143
GrandTotal $29,336 $15,548 $143

Note: all values are shown in current year dollars by fiscal year.

Investment Strategies

Asset management investment strategies are the policies for resourcatdio that will deliver the best asset
performance given available funds and ggency’'goals Generating an asset management investment strategy
involves assessing vaus funding scenarios designed to achieve and sustain a desate of repair and deliver
the program efficiently

The investment strategies presented in this chapterdaifoundation for TAM financial decisions by connecting
the TAMP to ongoing funding and programming procesEasysupport progress toward achievibgth the Sate
and Federafjoals and targets, along with the desired state of good repair as well as clogipgrésrmance gaps
The strategies incorporate asset modeling, treattse@nd impacts, as well as rigkscluding extreme weather
and resiliency) and financial constraints.

It is important to note that the investment strategy discussed below tifies a scenario based on how the
2021-2024 STIP was programmed. Future funding allocations ofignire adjustments to respond to the needs
and priorities of future events. The investment strategycdissed here is to be used as a planning tool and does
not constrain ADOT from making adjustments to future TAMPs or STIPs.
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As outlined in Chapter 6,RROT has approximately $687 million available for asset management purimoses
FFY2022. See Table&for a listing of the sources of this amount.

Pavements

In order to break these funds down to the levedededfor the implementation demonstration, previo&TIPs
were examined and it was found that approximately 51% offtiveds were allocated to the NHE shown in
Table6-6. Itis anticipated this will continue for FFY 2022.

x Pavement Preservatior- RDOTset a goal to allocate $304$354 million in FFY 2022 for pavement
preservation projects.

X Capital and Capacity ARDOT set a goal to allocate $1:88238 million irF-Y 2022 for capital and capacity
projects.

x Interstates— ARRDOT has historically allocat&d00 million annually for improvements of our Interstates.
Bond or debt payments for the Interstate Rehabilitation g?eon will continue until 2025. The bond or
debt payment folFY 2022 is $5@illion. The amount available for projects to improve thieistates in
FFY 2022 is $50 million. All of these funds will be spent on the NH@limterstates are on the NHS.

Table 6-6. Summary of A RDOT Pavement Investment Strategy

Available

. NHS Non-NHS
FFY 2022 Pavement Investment Strategy Funding
(x$1 million)
Pavement Preservatiofb1% NHS 49% NorNHS) $275-325 $140-— 165 $135- 160
Capital and Capacif$1% NHS 49% NorNHS) $217- 67 $110- 135 $107- 132
Interstates (100% NHS) $50 $0 $0

Total of Pavement Investment $592 $326 $266

Bridges

As mentioned in Chapter 1 of the TAMRD®T is responsible famost 7,400state-owned bridges, of which
only 2300 (3%) are on the NHS. The Bridge funding componenrRDOA’s investment stratedyas historically
dedicated $95million for bridge construction, replacement, rehabilitation, ancepervation. These funds are
further allocatedinto approximately$72 million for constructioror replacement, $14 million for rehabilitation,
and $9 million for preservatiohis allocation is badeon the needed improvement to the structure. Therefore,
the actual amounts can and do vary.

As mentioned earlier, OT uses the APHN and NABRHN networks to plan its investment strategies. To
estimate the NHS funding levels for the TAMP, recent sipgnaias analyzed andRBOT estimates the NHS
funding levels for bridges as follows.

X For constructioror replacement, analysis of recent spending revealed that 67% ofuthéirfg was spent
on the NonNHS.
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This breakdown, shown below in Tabl Gorovides RDOT with planned NHS bridge expenditures28 ®illion
for FFY 2022.

Table 6-7. Summary of A RDOT Bridge Investment Strategy

_ Available -\ g NonNHS
FFY2022 Bridge Investment Strategy Funding
(x $1 million)

Bridge Funding $95

Construction/Replacement $19 $53

Rehabilitation $6 $8

Preservation $4 $5
BRIDGE TOTALS $95 $29 $66

Total Investment
Therefore, the following table identifies the total investment in the Arkansae Steghway System.

Table 6-8. Summary of Total Investment

Available

. NHS ‘ Non-NHS
FFY2022 Investment Strategy Funding
(x $1 million)
Pavement $592 $300 $242
Bridge $95 $29 $66
Total Investment $687 $329 $308

System Preservation

A critical area oémphasidor improving asset conditions is to focus additional funds @tesy preservation In
recent years ARDOT has shifted funds away from pavement reconstructiontamtye replacement thatvould
have addressd assets in poor condition to invest in preventingseis deterioration through preservation
treatments This focus is reflected in recent project decisions for pas and bridgesin the case of bridges,
a portion of the program is now set aside for preservation work such asaletlkays and rehabiliteon.

ARDOT shighway fundingorogram relies heavily on federal fusydherefore,an important step in supporting this
strategy is the establistment of agreements with FHWAllowing the usagef federal funds for preventive
maintenance and other preservati activities Both of the agreements, described below, outline procedures by
which investment decisiaTor federal funding are made for pavement and bridge preventive maintenance and
preservation

x Agreement forthe Use of Federal Funds for Preventive Maintenance of Paveme#DOTand FHWA
developed the Pavement Preventative Maintenance Agreement to outline proesdo determine,
evaluate, and implement preventive maintenance strategies for pavemesetas Preventive
maintenance projectsmay be identified by ARDOT staff, based on engineering observation or
performance dataor comments fromocal agencieandthe generalpublic. The Agreement outlines the
attributes used to determine pavement conditignsuch as the international roughness ind@RlI)
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rutting, and cracking faasphaltpavemens, while IR, faulting, and fractured slabse appliedto concrete
pavements The Agreement also defines categories of treatment strategies and paveroedition
classification All preventive maintenancerojects must consider appropriate ways to maintain or
enhance the current level of safety and accessibility antlines safety enhancements to be considered
for inclusion in preventive maintenance projects

x Agreement for the Use of Federal Funds foefentive Maintenance and Preservation of Bridge&RDOT
and FHWA developed the Bridge Preventive Maintenance and Preservagjamement to further
implement the use of federal funding for preventive maintenance and preservatitivities authorized in
23 USC 116(e) and the FHWA memorandum dated February 25, t®@&0b6“Guidance on Highway
Preservation and Maintenante The agreement is based on bridge inspection data to improve bridge
condition through systematic preservatioand assist ARDOT in making decisions related to bridge
preservation, repair, rehabilitation, and replacement
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