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Learning Objectives
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1. Identify included maintenance costs 
within a total cost of ownership approach

2. Identify examples of improved decision-
making processes on renewing or 
replacing assets

3. Discuss planning approaches that can 
help predict future increases or changes 
in maintenance and operations costs
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Chief Maintenance and Asset Management Engineer

Nevada Department of Transportation

Assuring high level highway 
maintenance with budgeting and 

planning



NEVADA DOT FACTS AND FIGURES



OTHER REVENUE

Vehicle Registration Fees $126.0 Million 
Federal Aid Revenue $361.5 Million 
Bonds & Other Revenue $204.4 Million
Motor Carrier Fees $46.8 Million 
Drivers License Fees $22.5 Million

Total State Highway Fund Revenue $1.146 

OTHER REVENUE

NEVADA HIGHWAY FUND (2019)

75%  FOR THE DOT
25% FOR DPS, DMV AND           
OTHER STATE AGENCIES



Initial Construction

Maintenance

Preservation

Rehabilitation

Reconstruction

TRANSPORTATION ASSET MANAGEMENT PLAN (2019)



TAMP CHAPTER 6: FINANCIAL PLAN AND INVESTMENT STRATEGIES



$30M

$35M

$24M

$3M Salaries and Related Expenses

Contractors and Others

Materials and Supplies

Equipment*

37%

36%

27%

District 1
District 2
District 3

Salaries by 
District

Statewide Expenditures
*Non-rental equipment

MAINTENANCE COSTS



$50,057.80 
$50,324.54 
$50,425.33 
$60,883.64 
$66,199.84 
$84,061.99 
$85,834.76 
$90,898.71 
$99,882.29 
$102,730.53 
$109,008.00 
$126,127.51 
$126,759.07 
$133,459.50 
$174,040.38 
$227,110.09 
$251,955.68 
$300,253.17 
$327,806.07 
$330,655.97 

$449,045.44 
$482,471.39 

$867,075.03 
$1,068,073.53 

$1,325,552.72 
$1,422,386.34 

$1,815,563.76 
$2,218,631.45 

$2,541,216.06 
$2,860,245.05 

$6,469,910.30 

Professional Fees
Fencing

Rental or Lease of Other Equipment
Office Supplies

Steel & Iron
Equipment Purchase< $1000
Cement & Concrete Products

Equipment $1,000 - $4,999
First Aid & Safety

Sign Supplies
Signals, Lights & ITS Repair

Protective Clothing -Purchased
Laundry Services

Contract Office Service
Repair & Replacement Parts

Cell Phone / Pager usage Charges
Bldg & Grounds Repair & Maintenance

Security Services
Insecticides & Herbicides
Chemical De-icing Agents

Joint Filler
Landscaping Material

Guardrail
Premix & Plantmix

Facility, Shop & Maintenance Supplies
Traffic Supplies

Rental or Lease of Road Equipment
Aggregate Items

Traffic Paint & Beads
De-icing Sand or Salt

Liquid Asphalt

FISCAL YEAR 2020 EXPENDITURES FOR MATERIALS AND SUPPLIES



58.7%

11.8% 5.8%
5.6%

3.7%

3.6%
3.5%

2.9%

1.7% 1.7%
0.4%

0.3%
0.2%

0.1%

0.1%

14.5%

Chip Seals / Micro Surface Bridge and Wall Maintenance & Repair Weed Control
Freeway Service Patrol Facilities ITS/RWIS Systems
Paving / Pavement Repair Curb, Sidewalk, Intersection Improvement Guardrail and Safety Devices
Drainage Other Weather Forecasting

CONTRACTOR PAYMENTS

Contractor Payments by Type of Work

Contract Payments by District

19%

40%

41%
District 1
District 2
District 3



MAINTENANCE PROGRAM OVERVIEW

• Maintenance Achievement Program (MAP):
• Assess the condition of roadway and roadside assets
• Objectively measures the outcome of a maintenance task or 

Level of Service (LOS)

• Work & Planning Budget Model (MBM):
• Close the gaps between LOS by setting LOS targets
• Allows NDOT to more effectively plan, budget and manage 

maintenance work
• Provides for the continual improvement of maintenance 

performance and improve program effectiveness and 
efficiency



NDOT MAINTENANCE ACHIEVEMENT PROGRAM(MAP) TIMELINE

2012
• Established Program
• Collected first round of 

condition data

2014
• Collected second 

round of 
condition data

2015
• Implemented 

performance-
based budget 
model and 
processes

2016
• Collecting 

third round of 
condition 
data

• Annual 
process 
moving 
forward

2020
• Eight Round 

Data
• District 

Briefings



MAP DATA OVERVIEW

• Survey 1000 locations

• 100 miles of road to provide 

95% confidence level 

• Evaluate condition of 37 tasks 

at each location

• Surveyed by experienced 

Maintenance personnel



MAP - DATA COLLECTION

• Condition  Assessments 
• 37 Specific MMS tasks evaluated out of 

99 total MMS tasks
• Signs
• Guardrail
• Pavement Markings
• Shoulders
• Culverts
• ROW Fence
• Etc.

NDOT Maintenance and Asset Management Division



STATEWIDE LOS SCORE CARDS



STATEWIDE LOS SCORE CARDS

2018 -2020 Comparison



STATEWIDE LOS SCORE CARDS
Statewide:      LOS 2020                 LOS 2019 LOS 2018



DISTRICTS’ LOS SCORE CARDS

2018 -2020 Comparison



DISTRICT 1:   LOS 2020 LOS 2019 LOS 2018



DISTRICT 2:   LOS 2020 LOS 2019 LOS 2018



DISTRICT 3:   LOS 2020 LOS 2019 LOS 2018



SHAREPOINT DEMONSTRATION

FY2020 MAP Survey Results



SHAREPOINT DEMONSTRATION



Maintenance Budget Model and
Analysis Tool (MBM)

• Performance-Based Maintenance Model based on LOS 

concept.

• Links performance data to budgets

• Estimates costs required to obtain specific LOS for all 

assets.



Maintenance Budget Model and
Analysis Tool for 2020

Adjustment of parameters : target LOS and target period  
CURRENT LOS

TARGET LOS
YRS TO TARGET



Maintenance Budget Model and
Analysis Tool for 2020

Collection of accomplishment and cost collected from MMS



Maintenance Budget Model and
Analysis Tool for 2020

Comparison cost ratios between districts and state

2020 District Cost Ratios 2020  Statewide Cost Ratios



CLOSING REMARKS

• MAP combined with Work Planning & Budgeting 

model (MBM) is a tool for NDOT Maintenance 

Districts. It provides the capability to plan, budget 

and manage the limited maintenance resources 

more effectively.  



ANITA BUSH
775.888.7856

ABUSH@DOT.STATE.NV.US



Indiana DOT 
Maintenance Planning
TODD SHIELDS

JULY 7, 2021



Indiana DOT Organization

 ~3,700 total employees
 ~1,500 field maintenance

 ~12,000 center/29,000 lane miles of road

 6 Districts
 ~5 Subdistricts

 ~4 Units

 In a typical year, our crews perform:
 15,000 tons of patching

 1,600 lane miles of chip sealing

 20,000 SFT bridge deck patching

 18,000 sign replacements

 25,000 miles of pavement striping



How do Maintenance Needs get 
Identified?

 District Technical Services
 Engineering/Asset management

 Local Maintenance Level
 Drainage

 Vegetation

 Work Requests
 Bridge/Culvert Deficiencies

 Customer Service

 General Deficiency Application

INDOT’s maintenance crews perform ~2.5 million person-hours of work per year



INDOT Planning Process

 Annual Maintenance Work Plan (July 1 – June 30)
 Planning Unit = Month

 Planning Element = Person Days

 Planning Level = Subdistrict

 Each maintenance activity includes
 Performance standard

 “How” to do the work

 Quantity Guideline

 “Typical” crew size, materials, equipment, accomplishment

 District Technical Services identifies asset needs
 Generally preservation type activities

 Other “heavy” activities 



INDOT Planning Process

 INDOT does NOT plan 100% of available resources (any more)

 Plan the “Knowns”, be prepared for the “Unknowns”



INDOT Planning Process

 Plan to assets to the maximum extent possible
 Much of this is “prepopulated” from Central Office

 Asset

 Activity

 Quantity



Integration with Enterprise GIS

 INDOT uses ESRI Roads and Highways
 Authoritative linear network

 Authoritative location for inventory assets

 Standardized naming convention between INDOT systems
 Enterprise GIS

 Maintenance Management System

 Capital Project Management System

 For Example

 Old MMS – Human Readable

CLV-006-057-113.31
(Asset Type)-(County)-(Route)-(Reference Post)

 New Enterprise

CLV-10



Integration with Enterprise GIS

 Align pavement asset sections (Pavement Keys) with MMS maintenance sections
 Asset engineers and maintenance now speak same language

 As PK’s are updated, maintenance sections automatically align



Long Term Asset Management

 Align work plans with 20 year road/bridge plans
 “Maintenance Owner’s Manual”



Long Term Asset Management

 With the “owner’s manual”, we can use our MMS performance standards to “project” 
needed manpower and budget
 Total of 63,000 person days

 Total available in “warm months” = 122,000

 Total $12M in materials
 This is almost entirely chip seal

 Corridor Approach
 Capital – do all road and bridge work, stay out for years

 Maintenance – road/drainage/vegetation activities



Work Plan Application

 Work Plan Tool

 Allows collaboration between 
Maintenance and Tech Services

 Allows complete visibility 
 What work is being proposed

 What has been field verified

 Comments/Notes/Photos



 By using the quantity guidelines, can “back calculate” required staffing levels

 Can calculate “optimal” overtime levels

 Sharing/balancing equipment/resources

 Minimize “surprises”

 Maintain assets to the best possible condition

 Preclude the need for future more extensive repairs

Advantages of having a Good Plan



Questions???
Todd Shields

Indiana Department of Transportation
tshields@indot.in.gov

mailto:tshields@indot.in.gov


Total Cost of Ownership

Maintenance 
Management Planning

Adam Bevins

Director – Asset Management & 
Technical

Downer Ltd
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• Arnold Downer, 1895 – 1994

• Immigrated to NZ in 1899

• Join Public Works Dept as a cadet, 1913

• World War 1, 1915 to 1919

• Asked to leave Public Works and complete 
Mt Victoria Tunnel, 1930

• Downer & Company formed, 1933

• Dissolution of Ministry of Works (formerly 
Public Works), 1993

• Construction arm of Ministry of Works sold 
to Downer, 1996

01 Introduction
Agency Background
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01 Introduction
Agency Background

• 53,000 Employees

• Operating across all public infrastructure 
supporting our communities:

• Transport – roads, rail, (light and heavy), ports, 
airports

• Telecommunications - terrestrial, cellar, data 
centres

• Utilities - power, water, gas
• Facilities Management - health, defence, justice, 

public housing, education, etc 
• Mining – global supply chain partner

• Local/State/Central Government, World 
Bank, Global mining companies 

• Long-term stewardship and performance 
contracts from 7 yrs to +30 yrs
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02 Performance Based Contracts
New Zealand Context

• 100,000 km national road network
• 10,000 km state highway network
• 100% outsourced physical works since early 1990’s 
• Mid 1990’s  - State Highway Agency commenced the 

development of performance-based contracts
• 2013 – Network Outcome Contracts were rolled out 

across state highway system, further integrating asset 
management, physical works and service delivery
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03 Maintenance Strategies
Finding the right balance

MaintenanceRenewals
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03 Maintenance Strategy
Keeping Good Roads Good

75%

Level of Service/ Condition
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Keeping up with Preservations –
preventing bulk of network to 
deteriorating

Deferring rehabilitation on 
deteriorated roads

A Sustainable Method of Sweating the Asset (Henning et al., 2016)
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03 Maintenance Strategies
Key strategies we utilise

• Preservation Treatments
• Preventative Maintenance 

Treatments
• Reactive Maintenance 

Treatments
• Renewal Treatments
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04 Integrated Maintenance Management

Asset Register

Asset 
Condition

Predictive 
Analysis

FWP 
Development

Best Value 
Solutions

Periodic 
Treatment 

Programme

Maintenance 
Intervention 

Strategy

Asset 
Inspections

Defects

Proposed 
Treatments

Maintenance 
Programme 

Development

As-built
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Risk Based

Financial 
Planning
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04 Integrated Maintenance Management
Connected System

• Location Reference System
• Asset Register
• Condition Assessment
• Predictive Analytics
• Life Cycle Cost Reporting
• Investment Programme 

Justification

• Inspection Regimes
• Defect/Fault Identification
• Reactive Management
• Strategy Envelops
• Maintenance Forecasting
• Scheduling/Planning
• Project Scheduling
• Resource Management
• Work Order Management

Asset Management Maintenance 
Management

Informs Inspection Regime – risk based

Provides Maintenance Activity at Asset Level – incl. condition updates
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04 Integrated Maintenance Management
Connected System
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05 Where are we heading

• Development of Maintenance Treatment 
Survivability Analysis

• Utilisation of AI in network inspections to 
improve completeness, accuracy and 
reduce bias

• Development of maintenance forecasting 
models to provide 3 to 5 year activity level 
quantities
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06 Making decisions at the coal face
Reducing the friction between users and our data
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06 Making decisions at the coal face
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06 Making decisions at the coal face
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06 Making decisions at the coal face
Reducing the friction between users and our data
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06 Making decisions at the coal face
Reducing the friction between users and our data
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07 Taking our inspectors off the road
Reducing the friction between users and our data



Moderated by: 
Trisha Stefanski, 
Minnesota DOT

Today’s Panelists

#TRBwebinar

Anita Bush, 
Nevada DOT

Adam Bevans,
Downer

Todd Shields, 
Indiana DOT



TRB’s New Podcast!
• Have you heard that we have a new 

podcast, TRB’s Transportation Explorers?
• Listen on our website or subscribe 

wherever you listen to podcasts!

#TRBExplorers

https://www.nap.edu/trb/podcasts/


Get Involved with TRB

#TRBwebinar
Receive emails about upcoming TRB webinars
https://bit.ly/TRBemails

Find upcoming conferences
http://www.trb.org/Calendar

https://bit.ly/TRBemails
http://www.trb.org/Calendar


Get Involved with TRB

Be a Friend of a Committee bit.ly/TRBcommittees
– Networking opportunities

– May provide a path to Standing Committee membership

Join a Standing Committee bit.ly/TRBstandingcommittee

Work with CRP https://bit.ly/TRB-crp

Update your information www.mytrb.org

#TRBwebinar

Getting involved is free!

http://bit.ly/TRBcommittees
http://bit.ly/TRBstandingcommittee
https://bit.ly/TRB-crp
http://www.mytrb.org/
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