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Executive Summary 

 

The WAR 63 Priority Project will install a life-cycle-cost-based management plan that 

will deliver and maintain a safe, high-performing transportation facility, with a 

partnership in oversight and performance between the Ohio DOT and the grant applicant. 

Current pavement condition is generally good (PCR is 75 though-out most of the project 

length), and this proposal is not a remedy for failure to maintain the roadway. 

An asset management plan that optimizes the investment and identifies a sustainable 

source of revenues for operation and maintenance to minimize life cycle costs is outlined 

in a technical memorandum titled Life-Cycle Asset Management Plan for the WAR 63 

Priority Project [LINK], and the recommendations are included in this proposal.  

Development of the plan included an in-depth look at user-costs utilizing RealCost v2.5, 

a product of U.S. DOT, FHWA, Office of Asset Management. 

The Ohio DOT is the owner of the facility (State Route 63 in Warren County, Ohio).  

Ohio DOT does not have the resources, despite a recent gas-tax increase, to contribute to 

capital expansion costs, but recognizes the need for, and critical timing of, the project.  It 

has therefore partnered with the Warren County TID, the grant applicant, which will 

provide up to 50% of the capital costs necessary to match the BUILD application request.  

In recognition of the importance of maintaining the facility in a state of good repair, the 

Ohio DOT will make available $450,000 of operating funds programmed for surface 

wearing course replacement to be used toward the project.  Culvert replacement is not 

currently programmed by the Ohio DOT and is scheduled in the No Build Life-Cycle 

Asset Management Plan for year 11 (2031). 

As owner, Ohio DOT recognizes its responsibility to include the improved facility in its 

Transportation Asset Management Plan (TAMP).  Certain aspects of the final project 

may be outside of what Ohio DOT considers necessary attributes of the project.  These 

will be considered “betterments”, and alternative technical proposals will only be 

accepted during the design-build procurement process if required asset management 

activities can find an appropriate “home” – an agency that has sufficient funding and 

technical expertise to accept responsibility for the ongoing activities necessary to support 

the design element.  Because this project is still in the development phase, this will entail 

evolutionary discussions until such time as bids are accepted, and community willingness 

to pay is established.  Examples of such design considerations include innovative traffic 

and safety technologies, and alternative median treatments. 
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1.0 Introduction and Overview 

Asset management is “a strategic and systematic process of operating, maintaining, and 

improving physical assets, with a focus on both engineering and economic analysis based 

upon quality information, to identify a structured sequence of maintenance, preservation, 

repair, rehabilitation, and replacement actions that will achieve and sustain a desired state 

of good repair (SOGR) over the life cycle of the assets at minimum practicable cost”.
1
 

 

A Life Cycle Plan for the WAR 63 Priority Project was developed for the No Build and 

two Build scenarios, a 4-Lane Undivided section and a 4-Lane Divided section. 

 

A schedule of rehabilitation activities (those requiring maintenance of traffic) and the 

estimated agency costs, timing and frequency of these activities was developed for each 

of the three scenarios. 

 

Additionally a schedule of annual preventive maintenance activities and costs not 

requiring maintenance of traffic activities was developed for each of the scenarios 

described. 

 

RealCost version 2.5, a software product and LCCA tool developed by the U.S. DOT 

Federal Highway Administration Office of Asset Management, was used to evaluate user 

costs associated with five strategic alternatives for the WAR-63 Priority Project. 

 

RealCost is most frequently used to evaluate comparative life-cycle costs of detail design 

options for a given project (different structure or pavement designs, for example).  For 

the WAR-63 project, we have adapted the capabilities of the RealCost tool to identify 

life-cycle costs associated with strategic alternatives incorporating different detail design 

conditions. 

 

Section 2.0 provides a brief description of WAR 63 Priority Project, and introduces the 

various strategic scenarios studied. 

 

Section 3.0 covers the methodology and approach to Life Cycle Costing and discusses the 

user costs associated with each scenario. 

 

Section 4.0 identifies agency responsibilities. 

 

Section 5.0 contains recommendations for project implementation. 

 

  

                                                             
1
 23 CFR 515.5 
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2.0 Project Description and Scenarios Developed 
 

A $25 million roadway improvement project is planned and proposed for a 3-mile 

priority section of Ohio Route 63 in Warren County, Ohio.  The Warren County 

Transportation Improvement District (WCTID) is the lead local agency and primary local 

funder of construction costs.  In partnership with the Ohio Department of Transportation, 

the project will be delivered in a design-build package, with certain performance 

elements attached to the project delivery.  

 

As the primary local funder of the project, the WCTID is interested in project life cycle 

costs for best ways to address corridor capacity, safety and operational needs.  

Understanding life cycle costs is expected to help identify some of the performance-based 

Alternative Technical Concepts that may be appropriate to incorporate in the Design-

Build project delivery package to be developed by ODOT and the WCTID in early 2020. 

 

Life Cycle Cost Analysis (LCCA) is an engineering and economic analysis method for 

assessing the total cost of constructing, maintaining, and operating a facility over an 

extended period of time (typically 30 years).  LCCA considers the costs incurred by both 

the implementing agency and the users of the facility. 

 

Life cycle costs directly couple to, and help illuminate, Asset Management requirements 

for a given transportation investment. 

 

RealCost version 2.5, a software product and LCCA tool developed by the U.S. DOT 

Federal Highway Administration Office of Asset Management, was used to evaluate user 

costs associated with five strategic alternatives for the WAR-63 Priority Project.   

RealCost can be used to evaluate comparative life-cycle costs of detail design options for 

a given project (different structure or pavement designs, for example).  For the WAR-63 

project, we have adapted the capabilities of the RealCost tool to identify life-cycle costs 

at the larger scale of entire strategic alternatives incorporating different detail design 

conditions. 

 

Because RealCost calculates user costs (for example, costs extending from time penalties 

during construction or ongoing or periodic asset management activities) at a greater level 

of detail and confidence than Cal-B/C, the user cost outputs from the RealCost tool allow 

identification and evaluation of the design parameters that most influence the important 

user cost metric. 

 

RealCost’s capabilities were adapted to estimate the total (user and agency) discounted 

life cycle costs (absent vehicle operating, accident or emission costs) associated with the 

three alternative design strategies identified for the WAR-63 Priority Project.  Each 

alternative strategy has a different performance profile which is accounted for and 

evaluated separately under the project Benefit-Cost work using the Cal-B/C analysis tool. 

 

The three Strategies evaluated were: 
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1. No Build; 

2. Four Lane Undivided; 

3. Four Lane Divided; 

 

Evaluating the No-Build scenario, Scenario 1, helps identify the costs borne by roadway 

users in continuing to operate and maintain an inadequate existing facility, compared to 

new investment scenarios. 

 

Scenario 2 describes the “minimum build” design alternative: a four-lane undivided 

section with center turns lanes at access locations. 

 

Scenario 3 is a four-lane divided section (grass median, with center turn lanes at access 

locations). 
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3.0 Methods and Approach 

The methods used in Life Cycle Cost Analysis for the WAR-63 Priority Project follow 

guidance established by FHWA for application of the RealCost tool.  A deterministic cost 

analysis approach was used in the analysis. 

Including identification of analysis period, there are six steps involved in FHWA’s 

LCCA methodology
2
: 

 

Step 1 Select analysis period 

Step 2 Establish alternative design strategies 

Step 3 Determine activity timing 

Step 4 Estimate agency costs 

Step 5 Compute life-cycle (including user) costs 

Step 6 Evaluate the results 

 

Step 1 – Select analysis period 

An analysis period of 30 years or more is typical for life cycle cost evaluation in 

transportation
3
.   A 31-year analysis period was selected for the WAR-63 Priority Project 

(construction plus a 30 year service life), which fully incorporates the first cycle of major 

roadway rehabilitation work, and, to appropriately simplify salvage value calculations per 

FHWA guidance corresponds to the structural life of six major culverts spanning the 

project corridor. 

 

Step 2 – Establish alternative design strategies 

RealCost’s capabilities were adapted to estimate the total (user and agency) discounted 

life cycle costs (absent vehicle operating, accident or emission costs) associated with 

three alternative design strategies identified for the WAR-63 Priority Project.  Each 

alternative strategy has a different performance profile which is accounted for and 

evaluated separately under the project Benefit-Cost work using the Cal-B/C analysis tool. 

 

Step 3 – Determine activity timing 

A schedule of initial and future activities for implementation and ongoing management of 

each of the strategies was developed, including estimated timing, duration and frequency 

of for each activity.   

 

Step 4 – Estimate agency costs 

 

Agency costs for the initial construction and future costs of rehabilitation, maintenance 

and operation of each strategic alternative were estimated using developed component 

construction cost estimates and best professional judgments from team design and 

operations engineers. 

 

                                                             
2
 Life-Cycle Cost Analysis RealCost User Manual (FHWA, 2004) 

3
 Life-Cycle Cost Analysis RealCost User Manual version 2.5, page 1 (FHWA, 2010) 
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Schedules of activity timing and agency costs can be found in Appendix A: 

 

Table 1.  Activity Costs and Timing by Strategy 

 

Table 2.  Maintenance Cost Build – Minor and Regular Maintenance Costs 

 

Table 3.  Maintenance Cost Requiring no Maintenance of Traffic Input Values 

 

Step 5 – Compute life-cycle costs 

There are two additional input components to computation of life-cycle costs: 

 

First, Project Level Data was accumulated for each strategy. 

 

These inputs and justification can be found in Appendix B: 

 

Table 4.  Strategy Level Inputs 

 

Second, Activity Level Data was developed and complied for each strategy.  These inputs 

and descriptions can be found in Appendix C: 

 

Table 5.  Activity Level Inputs – No Build Strategy 

 

Table 6.  Activity Level Inputs – 4-Lane Undivided Strategy 

 

Table 7.  Activity Level Inputs – 4-Lane Divided Strategy 

 

From these inputs, RealCost v. 2.5 was used to calculate the discounted agency and user 

life cycle costs for each strategy. 

 

Step 6 – Evaluate results 

The deterministic results of the life-cycle cost analysis were evaluated and compared 

among alternative strategies.  Appendix D provides a summary of these results. 

 

Table 8.  Summary of Results by Scenario 
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4.0 Identification of Agency Responsibilities 
 

Responsibility for rehabilitation and maintenance activities will be shared among 

responsible agencies depending upon acceptance of alternative technical concepts during 

design-build procurement as follows: 
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5.0 Recommendations 
 

As project development continues, discussions with stakeholders and funding partners 

should also continue.  Alternative Technical Concepts, which will be explored during the 

design-build process, may involve betterments that require partnership agencies to accept 

responsibility for ongoing maintenance and rehabilitation activities.  Memorandums of 

Agreement should be developed following opening of DB ATC bids. 
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Table 1.  Activity Costs and Timing by Strategy 
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Table 2.  Maintenance Cost Build – Minor and Regular Maintenance Costs 
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Table 3.  Maintenance Cost Requiring No Maintenance of Traffic - Input Values 
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Table 4.  Strategy Level Inputs 
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Table 5.  Activity Level Inputs – No Build Strategy 
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Table 6.  Activity Level Inputs – 4-Lane Undivided Strategy 
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Table 7.  Activity Level Inputs – 4-Lane Divided Strategy 
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Table 8.  Summary of Results by Scenario 

 

 

 


