
,HERS-ST 

Pilot Program Re~ort 



Notice 

This publication is disseminated under the sponsorship of the U.S. Department of Transportation 

in the interest of information exchange. The United States Government assumes no liability for its contents 

or use thereof. The publication does not constitute a standard, specification, or regulation. The United 

States Government does not endorse products o r manufacturers. Any trade or manufacturers' names that 

appear herein are included solely because they are considered essential to the object of the publication . 



HERS-ST 
Highvvay Economic 

Requirements System

State Version 

Pilot Pro ram Re ort 2002 

U.S. Department of Transportation 

Federal Highway Administration 

August 2002 

U.S. Department of Transportation 

Federal Highway Administration 

Office of Asset Management 





Table of Contents 

List of Figures and Tables .. . ... . .. . ...... . .... . .... . . .. ...... . .. . . . . .. .... iv 

Note from the Director .. .. . . .... . . ... . . .. . . . .. . ..... . ...... .... .... . . . .... v 

1. Introduction ... ..... . ... .... . . .. .. . .. . . ..... . ..... .. ...... .. ... . ....... 1 

2. Background: Highway Investment/Performance Analysis and HERS ...... 3 

3. The HERS-ST Application .... . . . .. .................... . .... . . . . .. . .... .. 7 

4. Use of the HERS Concept .... . . . . . . ... .. . . . ... . . ... .. . . . ... .. ...... . .. 13 

5. The HERS-ST Pilot Program ...... . .. ..... .. . . . . .... . .. . .. . . . . .. . . . . . . . 17 

6. FHWA's Short-Term Plan for HERS-ST . .............. .. ... . . .. ... .. . . . .. 25 

7. Summary .. . . . . ... . . . . .... ..... . .... . ........ .. .. . ...... . .... . ..... . .. 29 

Appendices 

A. Documentation . . ...... . ........ . .... . ... .. . .. . . .. . . . ... ...... . . . ... .. 31 

B. Pilot Program Peer Exchange Survey .. .......... . .. . ... ... . .. ........ . 33 

C. Pilot Program Workshop Participants . . . . . .. . .. . .. . . ... ... ....... . ..... 35 

D. Pilot Program Workshop Agenda ..... . .. .. . . . ... . . . .... .... .. . .... . ... 41 

E. Prototype HERS-ST Evaluation Exercises . . ... .... . . .... . ... . . . ...... .. . 43 

F. Prototype HERS-ST Evaluation Questions .... . . . . .. .. ... . . ... . ... ...... 45 

iii 



iv HERS-ST Pilot Program Report 

List of Figures and Tables 

Figures 

1. Overview of HERS-ST process . . . . . . ..... . ................... .... ..... ... . 7 

2. HERS-ST logic ....... . . .................. . ........... ....... . .. . . ....... . 9 

3. Method for calculating the benefit-to-cost ratio in HERS-ST ... . . . ......... 11 

4. States participating in the HERS-ST Pilot Program . .. . ... ... ... ........... 18 

5. HERS-ST home page ... . .. .. .... . . ... . . .. . . . . . ........ ...... . ..... .. . .. . 27 

Tables 

1. Summary of recommendations made by pilot program participants .. . . .. . 22 

2. Status of HERS-ST projects in relation to State-suggested improvements .. 26 



Note from the Director 

am pleased to provide this document reporting on the Highway Economic Requirements 

System-State Version (HERS-ST) Pilot Program Workshop. The HERS-ST software estimates 

the future condition, performance, and user cost impacts resulting from a particular level of 

highway investment. It can also predict the investment required to achieve a target level of con

dition, performance, and user costs. 

The workshop, sponsored by my Office, took place in New Orleans, Louisiana, February 14-16, 

2001. Our goal was to acquaint a small group of State representatives with a prototype version of 

the HERS-ST software and then solicit feedback as to its potential usefulness in a State depart

ment of transportation (DOT) setting. This document provides a summary of the program's 

findings and establishes the immediate future direction for HERS-ST. 

Twenty-seven officials from 17 State DOTs participated in the program. Feedback from the work

shop was positive, indicating that the software would indeed provide useful information and 

insight regarding State-level investment decisions. Guided by input from the pilot program, we 

have revised the HERS-ST prototype, making it more user-friendly and including enhanced 

capabilities for State DOTs. The pilot program will culminate in a national conference September 

24-25, 2002, introducing the revised prototype to State transportation agencies. 

The HERS-ST operates via a simulation process that evaluates the relationship between highway 

investment and performance, using concepts and principles from both engineering and eco

nomics. The HERS-ST will evaluate the condition and performance of the highway system and 

identify deficiencies consistent with standard engineering practices. However, when it simulates 

the selection of improvements for implementation, it relies on economic criteria. In general, 

HERS-ST will only select those improvement projects where future benefits exceed the initial 

cost. 

The Highway Economic Requirements System (HERS) has been used by the Federal Highway 

Administration since 1995 to provide estimates of the investment required to either maintain or 

improve the Nation's highway system. This information is submitted to Congress biennially via 

the Status of the Nation's Highways, Bridges, and Transit: Condition and Performance Report to 

Congress. The HERS-National model has been extensively and favorably reviewed by numerous 

groups, including the U.S. General Accounting Office. 

The HERS-ST software was built using the national-level HERS model as its base. In other words, 

the HERS-ST and HERS-National share the same logic structure. The only difference is that the 

HERS-ST includes a user-friendly graphical user interface and some input/output features that 

will improve the usefulness of the software when it is applied by State DOTs. Consequently, 

HERS-ST enjoys an unusually high level of credibility for a new software package. 

V 



vi HERS-ST Pilot Program Report 

There is already widespread enthusiasm and anticipation regarding this software. Expectations 

are high that HERS-ST can be successfu ll y applied by State DOTs in progra m development, 

"needs" analysis, and/or establishing performance objectives. In addition, HERS-ST may assist 

State DOTs in meeting the new Governmental Accounting Standards Board (GASB) Statement 

34 provisions. Some States have already come to recognize the usefu lness of HERS-ST output in 

interacting with decision-makers, including legislative bodies. 

We believe that HERS-ST will potentially contribute to a State's Asset Management framework. 

Comprehensive Transportation Asset Management provides a strategic approach to the optimal 

allocation of resources for the management, operation, and preservation of the transportation 

infrast ructure. HERS-ST is consistent with Asset Management concep ts and principles in that it 

includes an economic dimension and assumes an extended time horizon in its simulation process. 

It also all ows for trade-off analysis between improvements intended to correct highway condition 

deficiencies and those focused on performance deficiencies. 

We want to thank the State representatives and others who participated in the pilot program for 

the considerable time and effort they spent eva luating the prototype HERS-ST softwa re. Many of 

the pilot program recommendations are already refl ected in the new software. Fu ture customer 

reviews will provide feedback to guide the continuous HERS-ST improvement process. 

::::, 

Tommy L. Beatty 

Acting Director, Office of Asset Management 



Chapter 1 

Introduction 

he primary purpose of this report is to summarize the findings of the Highway Economic 

Requirements System-State Version (HERS-ST) Pilot Program and discuss the steps taken 

to create the first version of HERS-ST intended for national distribution . The pilot program 

included white papers commissioned by FHWA, prototype software suitable for testing, and a 

workshop that provided not only training but peer exchange and ongoing technical support. 

Overall, this report is intended to satisfy the following key objectives: 

• Document comments rega rding the usefulness of HERS-ST to State departments of 

transportation (DOTs); 

• Catalogue, discuss, and assess comments and recommendations for HERS-ST 

improvements received from the participants; 

• Assist the reader in understanding the background and development of HERS-ST, how it 

works, and how it is currently being used at both the Federal and State levels; 

• Describe the expectations of current, new, and future users of HERS-ST; 

• Outline FHWA's approach in developing HERS-ST software for broad release; 

• Present recently completed and future HERS-ST activities. 

1 





Chapter 2: 

Background: Highvvay Investment/ 
Performance Analysis and HERS 

or the past three decades, Congress has required the U.S. Department of Transportation 

(USDOT) to estimate the funding level required to maintain and improve the condition and 

performance of the Nation's highway system. Congress uses this information, reported biennially 

via the Status of the Nation's Highways, Bridges, and Transit: Conditions and Performance (C&P) 

Report to Congress, to support legislative budget development. In addition, investment/performance 

relationships are used to identify and evaluate transportation policy and program options. 

As a result of the Congressional requirement, USDOT's Federal Highway Administration 

(FHWA) has been engaged in a continuous process of developing and refining the procedures 

used to estimate the relationship between highway investment and system condition and perfor

mance. Development of the analytical tools and data supporting this analysis process has been 

largely driven by innovations in computing power, improved data collection techniques, increas

ingly sophisticated analytical tools, new empirical information, and changes in transportation 

planning objectives. 

From FHWA's perspective, quantifying the relationship between highway investment and system 

performance began in 1968 when the States were asked to report the investment required to cor

rect current and anticipated future deficiencies over a 20-year horizon . The resulting information 

amounted to a "wish list" of highway needs because national standards for defining deficiencies 

and classifying roads were not available. In addition, information on the national road inventory 

was incomplete. Over the next few yea rs, a set of national engineering standards was identified that 

could be applied in a national model to identify highway system deficiencies, and by 1983 the 

FHWA had established the Highway Performance Monitoring System (HPMS) and Analytical 

Process (AP) to support the estimation of highway investment requirements. 

he HPM S is a continuous data collection system. Its comprehensive database consists of 

sample sections representing the Nation's highway system. The system's analytical compan

ion, the AP, is a computer-based investment/performance model. Using standard engineering 

concepts and practices, AP simulation (1) identifies highway system deficiencies and (2) selects 

appropriate improvement option "packages" to correct the deficiencies . In the case of constrained 

funds, the AP selects an optimal set of improvement projects from a larger set of indicated pro

jects, based on their impact on physical condition, performance, and safety as measured aga inst 

engineering standards. 

2.1 
Overview 

2.2 
Highway 

Performance 

Monitoring System 

Analytical Process 
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Taken together, the HPMS database and AP made possible reproducible estimates of future 

investment requirements. FHWA deployed the HPMS AP for over a decade to estimate future 

national-level investment requirements. The HPMS database continues to be used to support 

development of future investment requirements as well as to monitor, from the national per

spective, the effectiveness of the highway program. 

Although the AP is highly regarded as useful in producing credib le estimates of future highway 

investment requirements, it does not explicitly consider user impacts in assessing alternative 

improvement options. Projecting user impacts became an issue as a result of the increased 

emphasis during the last two decades on maximizing the benefits from the use of constrained 

public funds . In particular, Congress, the Administration, and US DOT developed a strong inter

est in moving the process of estimating future investment requirements from one focused on 

engineering principles to one that also considers economic factors. 1 

n 1987, FHWA initiated an effort to develop an alternative to the AP that would include eco

nomic considerations as part of the simulation procedure. This effort resulted in the Highway 

Economic Requirements System (HERS). The 1995 C&P Report was the first such report to 

reflect use of the HERS model. Since its introduction, HERS has been proven a useful tool for 

eva luating the implications of alternative programs, policies, and investment levels on the condi

tion, performance, and user costs associated with highway systems. 

When the HERS concept was first introduced, it represented a significant change in thinking 

about the relationship between highway investment and performance. In addition to considering 

physical condition and capacity in project selection, HERS incorporates the economic benefits of 

each project to the highway user-the customer for whom the highway system is built and oper

ated-into the decision-making routine. 

In particular, the HERS model evaluates current condition information, determines deficiencies, 

and designs alternative improvement options according to engineering standards, and selects the 

best improvements to correct the deficiencies according to economic principles. In other words, 

only projects having benefits exceeding the initial improvement cost of the project will be selected. 

Benefits consist of reductions in user, agency maintenance, and societal costs over the life of the 

improvement. 

This shift in emphasis from the highway infrastructure to highway users often results in different 

project selection outcomes. For example, a potential improvement being considered for imple

mentation on a section with relatively few users might not generate sufficient benefits to warrant 

its selection. Alternatively, BCA might indicate substantial user benefits and therefore result in a 

recommendation for investment exceeding that indicated by traditional engineering analysis. 

1 For instance, in 1989, the U.S. House of Representatives Committee on Public Works and Transportation 
called for DOT to accelerate its efforts to examine the costs, benefits, and national economic implications 
associated with a broad array of highway investment options. 
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The principle underlying the HERS approach is that capital investments in highways provide 

benefits to highway users that can be quantified. Investments that produce user, agency, and soci

etal benefits in excess of their costs can be economica lly justified. However, investments whose 

benefits are lower than their costs cannot be justified. HERS attempts to optimize the relation

ship between public highway investment and user costs. 

ollowing the introduction of HERS, Congress and the Admin istration expressed their views 

that State DOTs should compare benefits to costs when considering alternative investment 

strategies. Executive Order 12893, Principles for Federal Infrastructure Investment, dated January 

1994, forma li zed this consensus. This order directs that Federally-funded infrastructure invest

ments should be based on a systematic analysis of expected benefits and costs. At the same time, a 

number of States became aware of HERS and were interested in exploring the model in their own 

context. In fact, as discussed later in this report, Indiana and Oregon commissioned customized 

versions of the national model. 

Through the Office of Asset Management, established in 1999, FHWA is well positioned to 

respond to the demand for a version of HERS app licable at the State level. As part of its charter, 

the new office has responsibility for the development and promotion of engineering economic 

ana lysis tools such as the HERS-ST software. 
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Chapter 3: 

The HERS-ST Application 

he HERS-ST application is flexible and allows for the development of analyst-specified sce

narios. The analyst selects one of several scenario types provided by HERS-ST and then tai

lors it by indicating values from an array of user-specified parameters. The analytical procedure 

relies on a database of records in the HPMS format. These data supply information regarding the 

highway system, particularly its current condition and performance. The analytical procedure 

involves identifying highway deficiencies and candidate improvements based on engineering 

standards. Finally, the analytical procedure selects the most economically worthwhile improve

ment projects for implementation according to economic criteria and ana lyst-supplied scenario 

specifications. Summary statistics are ca lculated and final reports detailing the state of the system 

and the cost of improvements are generated. Figure I provides an overview of the HERS-ST pro

cess. Further information fo llows. In addition, information also is available in the HERS and 

HERS-ST documentation (see Appendix A). 

Figure 1 
Overvievv of HERS-ST process 

Analytical Procedure 

Analyst
Specified 
Scenario 

"Refinements" 
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3.2 
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he HERS-ST application allows for the evaluation of three general types of scenarios: 

Given a funding constraint, invest so as to maximize the net 

present value of benefits accruing from improvements selected for implementation. 

() 11 I I What user cost/condition/performance level will result from a given spending level? 

Given a performance goal related to user and agency costs, minimize 

investment required to achieve the goal. 2 

Ow,t 11 What level of spending is required to achieve a certain user cost level? 

Implement all improvements having incremental benefit-to-cost 

ratios (BCRs ) exceeding a set threshold value. 

What level of spending is required to achieve an economically optimal program

structure where all projects having BCRs greater than 1.0 are implemented. (Th e C&P Report 

terms this th e "economic efficiency" scenario because all econom ically worthwhile projects are 

implemented. ) 

What level of spending is requ ired to implement all projects generating BCRs greater 

than "x"? 

The genera l scenanos may be tailored by providing alternative input values such as for the 

discount rate and deficiency levels. The analyst specifies the overall length of the analysis period 

and the length of the funding periods (FPs). When the national-level HERS model is used to eval

uate scenarios for the C&P Report, the Nation's highways are evaluated over a 20-year horizon 

( overa ll analysis period) divided into four FPs of 5 years each. 

In addition, other information may be obtained by creatively manipulating the H ERS-ST ana

lytical process. For example, spending required to achieve a given level of system condition/ 

performance may be estimated through an iterative series of benefi t-cost runs where the con

straining BCRs are adjusted until the system condition/performance target is realized. 

he HERS-ST logic flow begins with an evaluation of the current state of the highway system 

based on analyst-supplied input. From the initial state, using section-specific traffic growth 

forecasts, HERS-ST projects future conditions and performance for each FP through the end of 

the overall analysis period. At the end of any given FP, HERS-ST examines each highway segment 

according to accepted engineering standards and checks for deficiencies ( e.g., volume- to -capacity 

ratios). Then, using standard engineering practices, the procedure identifies a set of potential 

2 The performance-constrained or "cost to maintain" scenario was not available in the prototype version of 
HERS-ST, but has been enabled in its first revision (vers ion 2.0). 
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improvement options to correct each of the deficiencies. An incremental BCR is calculated for 

each potential improvement and the "best" improvement options are selected for each section. The 

section improvements are prioritized based upon BCR, and the most cost-beneficial improvement 

options are selected for systemwide implementation, given funding constraints, performance 

objectives, or BCR targets indicated by the analyst. The logic structure is shown in Figure 2, and 

each step is described in the remainder of this section. 

Figure 2 
HERS-ST logic 

Current 
Conditions ~ 

Traffic 
Growth 

Future 
~ Conditions & 

Performance 

Deficiency Potential 
~ Ident ification ~ Improvement 

Identification 

Information on current highway condition and performance is provided to HERS-ST from the 

State's HPMS database. The HERS-ST prototype only accepted those HPMS records that had 

been provided to the FHWA via the HPMS submittal process. 3 Within the FHWA HPMS sub

mittal, the sections are drawn to represent the Na tion's highway system. 

The latest version of HERS-ST will accept other data, so long as it is in the HPMS format and 

contains the data elements used by HERS-ST. Accordingly, States may run HERS-ST against their 

entire highway system by creating a fil e for all highway sections with the same data items as in 

their current FHWA HPMS submittal file. Each HPMS record contains current information on 

a section's characteristics such as pavement condition, traffic volume, vehicle mix, and traffic 

capacity. 

Tr ff 

For each highway segment, traffic volumes in the initial year and at a date in the future are 

obtained. These two estimates are essentially demand points that reflect exogenous demand fac

tors such as the regional economy and demographics. HERS-ST uses these two points as a base

line for estimating traffic growth and then applies the anticipated response of traffic to changes 

in highway user costs, thus accounting for travel demand elasticity. 4 

Traffic growth information is used to forecast traffic, volume/capacity (V /C) ratios, and pavement 

condition for each FP in the overall analysis period. HERS-ST uses these forecasts to estimate the 

3 FHWA maintains and uses the HPMS data fo r strategic planning, projecting future system investment 
requ irements, and monitoring national-level program effectiveness. 

4As the cost of traveling on a fac ility (e.g., its price, including travel time, operation costs, and crashes ) 
increases, co nsumers will want to use it less. They will either travel via another faci lity or simply not make 
the trip. Alternatively, if travel time costs decline, travelers will use the facility more, either in lieu of travel
ing on another highway section or in addition to their overall current travel. The travel demand elast icity 
procedures in HERS-ST account for the fact that, as a highway becomes more congested, the rate of traffic 
growth may decrease, and when lanes are added to a facility, the rate of traffic growth may increase. 

9 
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point at which a pavement or capacity improvement will be required and the extent of improve

ment indicated. The methods for forecasting V/C ratios (e.g., congestion levels) and pavement 

condition are based on standard engineering practices, pavement deterioration models, and 

capacity calculations. As appropriate, the section data are revised in each FP to reflect the simu

lated changes expected to occur over time due to the implementation of an improvement or to 

continued deterioration in the absence of an improvement. 

Deficiency Identification 

At the end of each FP, HERS-ST checks the following highway elements for deficiencies based on 

deficiency levels supplied by the analyst: pavement condition, surface type, V/C, lane width, right 

shoulder width, shoulder type, horizontal alignment (curves), and vertical alignment (grades). 

HERS-ST allows the analyst to determine three different deficiency levels-normal, serious, or 

unacceptable-for each of the highway attributes of interest. Deficiency levels are trigger values 

for HERS-ST. That is, a highway section will be considered deficient only when a deficiency level 

is violated. The type and severity of the deficiency determines what type of improvement is 

required. Improvements to correct normal deficiencies will be evaluated but may be rejected. All 

serious deficiencies will be corrected (assuming sufficient funds ). Unacceptable deficiencies 

must, if enabled by the analyst, be corrected, whether the best improvement is cost-beneficial or 

not (again, assuming sufficient funds are available). In all cases, HERS-ST will only correct defi

ciencies that are also accompanied by pavement condition or capacity deficiencies. 

Potential Improvement Identification 

For each deficient section, engineering standards are applied to identify potential improvements 

that would correct the deficiencies. HERS-ST will identify up to six improvement "types" for cor

recting all or a portion of a section's deficiencies. These improvements involve pavement, widening, 

and alignment corrections. HERS-ST has 28 combinations of improvements from which to select. 

Improvement Selection 

The HERS-ST logic relies on the application of BCA to evaluate and select the best set of section 

improvements for systemwide implementation. Improvements in highway transportation will 

influence the costs accruing directly to highway users because of changes in travel time, fuel con

sumption, vehicle life, crash costs, and inventory costs. Improvements will impact State highway 

agency costs associated with maintenance and future construction. Highway improvements may 

also impact highway nonusers through effects such as reduced motor vehicle emissions as a result 

of lower traffic congestion. 

BCA involves the comparison of expected benefits (the reduction in user, agency, and societal 

costs) over the life of the improvement with the initial cost of implementing the project. Within 

the HERS-ST framework, a BCR of the form shown in Figure 3 is calculated for each proposed 

improvement option. 

HERS-ST addresses two questions when evaluating improvements for possible implementation: 

Should a section be improved in the current FP? If a section is to be improved in the current FP, 

which option from the set of candidate improvements would be the best to implement? 
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Figure 3 
Method for calculating the benefit-to-cost ratio in HERS-ST 

Direct 
highway 

user benefits 
+ 

Direct 
agency 
benefits 

+ 

Initial improvement cost 

Direct 
societal 
benefits 

= 
Benefit

Cost Ratio 

Direct highway user benefits = change in travel time, crash, and vehic le operating costs 

Direct agency benefits = change in highway ma intenance costs and the residual va lue of 
t he projects 

Direct societal benefits (externalities •) = change in em issions 

Initial improvement cost= project cost at t ime of implementation (e.g., right-of-way 
acquisition, grading structures, etc.) 

* Direct externalities occur when persons affected by highway improvements are not necessarily a part of the 
t ransaction that created the consequence. Examples include noise, air quality, water, pollution , excess runoff, and 
danger to pedestrians, among others. 

Improvements are selected on the basis of the ratio of the net present value of each improve

ment's incremental benefits to the present value of the incremental costs. Potential improvement 

options are sequen ti ally compared until the optimal alternative is identified. 

The benefit-cost result for each tentatively selected project is used to rank, on a systemwide basis, 

the best improvements selected for each section, If benefits exceed costs, and funds are available, 

the option will be selected. For a benefit-cost run where the BCR threshold is set to 1.0, the best 

improvement for each section is implemented. When constrained by budget or performance 

goa ls, HERS-ST ranks the best improvements for all sections by their BCRs, then implements the 

improvements one at a time, by BCR rank, until the constraint is met. 

HERS-ST allows the user to override some or all of the improvement decisions recommended by 

the model for individual highway sections. This means that the analyst may specify a particular 

type of highway improvement for implementation, when the improvement will be made, how 

much it wi ll cost, and what impact the improvement will have on the capacity of the segment. 

When the ana lyst specifies an improvement, regardless of whether it is cost-effective as measured 

by the model's internal calculations, the model will select that improvement for implementation. 

This feature allows HERS-ST to reflect the often more complete information available to State 

DOT officials, relative to that found in the HPMS database. 5 

5 For exa mple, there may be addit iona l benefi ts from an improvement that HERS-ST does not know about, 
o r the State may not wa nt HERS-ST to recommend improvements to sect ions where decisions have already 
been made and will not be cha nged. 

11 
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ERS-ST provides information concerning the impact of highway capital improvements on 

system condition and performance and on highway users. In particular, the model reports 

on benchmarks relating to economic impacts, such as changes in user costs as well as vehicle

miles-traveled under deficient conditions. 

HERS-ST produces estimates of justifiable expenditures for each FP by functional class and 

improvement type, subject to the parameters the model is given and any constraints that are 

imposed on the solution. The primary output of HERS-ST is a set of summary tables providing 

these desc riptions: 

The state of the highway system at the start of the run and at the end of each FP; 

The changes occurring during each FP and during the overall analysis period; 

The benefits and costs of the improvements simulated during each FP and the overall 

analysis period; and 

Detailed output fo r all sections that are recommended fo r improvement. 

Limitations of HERS-ST 

HERS-ST simulates the application of benefit-cost 

analysis (BCA) at the project level. Therefore, its results 

should be interpreted as the sum of net direct benefits 

as measured from project-level analyses rather than as 

a macro-level representation of highway program 

impacts. For example, the model does not account for 

benefits accruing from system accessibility, connectivi

ty, or predictability. 

HERS-ST pertains only to highway assets. Other trans

portation classes such as bridges and transit are not 

considered. 

Analysis results are appropriate at the system level, not 

at the project level. Although model analysis is initially 

conducted at the project level, the information avail

able to the model about any given project is incom

plete. Therefore, the BCA results for any given project 

may be high or low. However, on average for the over

all system, project-level errors should be compensating. 

Network impacts and new construction on new align

ments are not modeled. 

Full life-cycle costs, such as delay costs arising from the 

implementation of improvement options, are not con

sidered. 

Most, but not all, relevant costs and benefits are includ

ed (e.g., noise pollution costs are not included). 

HERS-ST output is not meant as a definitive answer 

regarding highway program structures or investment 

levels. The model does not capture the full extent of 

relevant considerations such as social equity, political 

issues, financial impacts, and institutional practices. 



Chapter 4: 

Use of the HERS Concept 

s explained in Chapter 2, the HERS approach has been used by the FHWA since 1995 to 

produce estimates of future national highway investment required to maintain or improve 

system condition and performance and/or user costs. Two States, Oregon and Indiana, have also 

been using HERS to support their long-range planning activities. This chapter describes these 

applications. 

he 1999 C&P Report provides results for a number of alternative 20-year highway invest

ment scenarios, which are analyzed using the national-level HERS model. In each case, cur

rent and accruing deficiencies are addressed. 

The first scenario, economic efficiency, explores the case of correcting all deficiencies ( defined 

according to engineering standards) where the potential improvements are economically viable, 

or, in other words, where the benefits of implementing a given project are greater than the cost. 

The economic efficiency scenario provides the level of national investment considered justifiable 

based on engineering and economic criteria. 

Other scenarios identify the level of investment required to maintain physical conditions, average 

user costs, and average travel time costs. These scenarios are analyzed via a series of HERS runs 

where the BCR threshold for improvement implementation is progressively increased above 1.0 

until projected key statistics at the end of 20 years match their baseline values. The performance 

indicators are calculated for the system as a whole; some highway segments will improve and some 

will deteriorate, but overall, the average value of the condition/performance indicator for the sys

tem remains the same as in the initial year. 

n 1998, Oregon and Indiana started to use customized versions of the national-level HERS 

model. Oregon DOT was facing increased funding constraints and greater public demands for 

accountability and was therefore interested in an economics-based tool to identify deficiencies 

and prioritize candidate highway projects. Indiana's objective was to identify deficiencies and pri

oritize potential highway projects, and to integrate this ability with their statewide travel demand 

model and the Indiana DOT road inventory data. 

4.1 
Introduction 

4.2 
HERS at the 

National Level 

4.3 
HERS at the 

State Level 

13 
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Both the Oregon and Indiana versions of HERS (HERS-OR and HERS_IN respectively) were 

based on the national-level HERS model. In each case, the State applications were customized 

with a number of special features, including: 

An override feature that allows model-generated improvements to be replaced with analyst

specified improvements. This feature may be used, for example, to accommodate locally initi

ated projects or pavement improvement options from a more data-rich or technically robust 

pavement management system. In HERS_IN, the analyst may specify the type of improvement, 

its cost, when it will be implemented, and its impact on section capacity. HERS-OR allows the 

user to specify only the type of improvement and when it will be implemented. 

Model output that includes section-specific information for each highway segment in the 

input database, ranging from condition and performance statistics to the type of improve

ment implemented (OR and IN). 

Output in a form that will support the production of maps displaying the location of model

generated improvements. Incorporating linear referencing information for each segment 

allows the output from HERS-OR and HERS_IN to be displayed in a geographical informa

tion system ( GIS). The use of maps facilitates the presentation of findings to decision-makers. 

Maps are also beneficial in reviewing the validity of model-based recommendations. Oregon 

uses the outputs as input for other analytical programs, as well. 

The capability to evaluate the implementation of capacity expansion projects and to estimate 

the impact of each capacity improvement on traffic systemwide. This feature is supported by 

a sophisticated travel-demand model that provides the State HERS model with the forecast 

traffic growth rates (IN). 

Provisions allowing the analyst to enter exogenous changes in traffic volumes (IN). 

The ability to evaluate investment requirements according to unique statewide classifications 

as opposed to only the National Functional Classification System (OR). 

In both Oregon and Indiana, the HERS analysis typically includes all State highway sections. The 

data are in the HPMS format, but are not necessarily part of the HPMS database submitted to 

FHWA. Indiana typically runs HERS against their State jurisdictional highway segments. This 

means that some default values are included in the HPMS records, since Indiana's road inventory 

database does not contain HPMS data for all highway sections. 

Oregon and Indiana use their HERS models as long-range system planning tools to support devel

opment of their Statewide Highway Plans. Both HERS-OR and HERS_IN are deployed to estimate 

funding requirements and performance for each State's highway system under various funding sce

narios. In Indiana, HERS has also been used at the district level to identify highway investment needs. 
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In bo th States, HERS is focused on identi fying and evaluating po tent ial capacity additio ns. 

Pavement preservation improvements are considered according to the State's pavem ent manage

ment systems. However, HERS-OR is used to conduct impact analyses of all potential investment 

alternatives (e.g., to calculate BCRs) . Although neither HERS-OR nor HERS_IN is used to deter

mine spec ifi c projects to recommend fo r implem entation, Indiana DOT uses H ERS_IN as an 

ea rly warning system to identi fy needs. 

Both States fi nd their models va luable in estimating investment requirements ( e.g., needs analy

sis) and planning highway projects at the macro level. In addition, Oregon DOT fo und the 

HERS-generated benefit-cost in format ion helpful in cor ridor planning and goal setting. 

In O regon, the "what if" analyses produced by HERS-OR helped legislative bodies and other 

decision-makers by prov iding a clea r picture of how the conditio n and perform ance of the high

way system would change under different funding scenarios. Oregon offi cials also fo und that o ut

put genera ted by HERS-OR could be used as a potential source of quick actions and 

improvements for each highway segm ent under va rying funding levels. 

Officials fro m both States report that their long- range goal is to use their HERS models to support 

the capital programming process. Furthermore, Indiana officials intend to use HERS_IN in prior

itizing potential capacity expansion projects fo r the Long-Range Statewide Transportation Plan. 
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Chapter 5: 

The HERS-ST Pilot Program 

n 1999, FHWA's Office of Asset Management, in cooperation with the FHWA Office of 

Legislation and Strategic Planning, established the HERS-ST Pilot Program. This program was 

intended to obtain information from State DOTs regarding the approp riateness of the model to 

assist in State decision-making about highway infrastructure investment levels. The pilot was 

conducted in the following stages: 

• Commissioning of two white papers to evaluate the potential role of HERS at the State level; 6 

• Development of a HERS prototype for eva luation for State- level use; 

• A survey of State DOT pilot participants regarding their plann ing and programming 

practices and their expectations of HERS-ST software; 

• A national workshop at which the prototype software was distributed with training; 

• Post-workshop evaluation of the prototype software by the State DOTs; and 

• FHWA rev iew of pilot participant comments. 

In preparation for the pilot program, FHWA commissioned the consultant who had developed the 

customized versions of HERS for Oregon and Indiana to produce a HERS-ST prototype for test

ing. A prototype was developed for three reasons: (1) general use of the national-level version of 

HERS was not practical since it was developed for a limited number of users to measure national

level investment requirements and did not include any user-friendly features; (2) FHWA wished to 

confirm the HERS model's applicability at the State level before investing significant resources in 

development; and (3) FHWA wanted to ensure that the first version of the model intended for 

broad use would reflect the State user's requirements. 

Through an article in Focus magazine7 State DOTs were invited to participate in a national pilot 

program workshop. This article generated enormous interest in the pilot. Prior to the workshop, 

6 Battelle & Wi lbur Smith Associates, Potential Role of HERS in State-Level Highway Capital Investment 
Program Planning and Modifica tions for State-Level Use, January 2000. Cambridge Systematics, Inc., Using 
the HERS to Enhance State DOT Plans, Programs and Budgets, February 28, 2000. 

7 Federal Highway Administration, "Software Package Offers States a Tool for Estimat ing Highway 
Investment Needs," Focus, December 1999. 

5.1 
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Figure 4 
States participating in the HERS-ST Pilot Program 

the State participants were asked to answer questions about their States' current practices con

cerning planning and programming, as well as their views regarding the potential contribution 

of the HERS-ST software to this process. The feedback from the participants was used by FHWA 

to adjust the content of the workshop to address most of the questions and concerns submitted. 

The survey questions can be found in Appendix B, and the State responses are summarized in 

Section 5.2. 

Twenty-seven participants from 17 self-selected States, shown in Figure 4, were introduced to 

HERS-ST at the national workshop on February 14-16, 2001. Participants from the State DOTs 

and FHWA are listed in Appendix C. 

At the workshop, the participants learned about the history of HERS and HERS-ST, the under

lying HERS logic, and the operation of the HERS-ST prototype software. The HERS-ST training 

Some State Comments 

An interesting and powerful tool 

Compares favorably to method used for Interstate analysis 

Useful tool for State-level analysis 

Provides a different perspective on highway system needs 

Flexible in looking at different timeframes for funding and improvements 

Useful tool for long-range planning efforts 

Hope FHWA will develop a final version of HERS-ST 
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portions of the workshop provided an opportunity for the participants to better understand the 

intricacies of the HERS analytical approach and receive instruction on the operation of the 

HERS-ST software. Participants learned about the Oregon and Indiana experiences with cus

tomized versions of HERS. The open discussion format of the workshop allowed participants to 

voice questions and concerns, as well as share experiences and potential uses for HERS-ST. (See 

Appendix D for the workshop agenda. ) 

At the conclusion of the workshop, participants received copies of the HERS-ST software for 

evaluation over the following three months. The participants were given six exercises to work 

through and three evaluation questions to answer. The evaluation exercises and questions can be 

found, respectively, in Appendices E and F. FHWA provided technical support during the evalu

ation period. At the conclusion of the evaluation period, the States submitted comments and sug

gestions to FHWA. These recommendations are summarized in Section 5.3. 

rior to the workshop, State participants were asked about their agencies' current planning 

and programming practices, as well as their expectations regarding the potential or desired 

application of the HERS-ST software to these processes (see Appendix B). Following is a sum

mary of participants' comments about the potential applicability of HERS-ST in addressing State 

DOT requirements. 

Many States are required to conduct assessments of their current and future investment require

ments, particularly to support development of their long-range highway plans. A number of par

ticipants indicated the need for a tool that would help them to prioritize projects, subject to 

funding constraints. Ideally, such a tool would use economic principles in the prioritization rou

tine. Several of the pilot participants reported success in using the HERS model with their State 

HPMS data to conduct needs analyses. 

Many States are in the process of benchmarking their highway system performance and estab

lishing highway system performance measures. HERS-ST is able to assess current highway system 

performance as well as predict future highway system performance, given different funding 

levels and investment strategies. States can then use this information to set targets and measure 

performance of their highway systems at the macro level. 

C /I 

Most of the management systems used by the States are rich with project-level data. HERS-ST 

includes an override feature that allows for the substitution of improvement projects selected 

through, for example, management systems in place of projects that might otherwise be selected 

by HERS-ST. In addition, it may be possible, after appropriate revision, for HERS-ST to accept 

data from the management systems and then conduct its standard analysis. The analytical routines 

within HERS-ST would have to be revised to accept more detailed information. At this point, how

ever, HERS-ST cannot easily be integrated with management systems. 
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Project Evaluation and Prioritization 

As previously mentioned, States have a tremendous amount of project-level data in their man

agement systems. Som e States indicated a desire to run analyses on their entire highway system for 

the purpose of project-level evaluation and prioritization. At this time, HERS-ST is not designed 

for this purpose. The HPMS data items used by HERS-ST are sufficient for system-level analysis 

but are not appropriate for project-level analysis. Before HERS-ST could conduct project-level 

analysis, the model would need modification to allow the input and analysis of numerous addi 

tional data items. 

Implementing an Integrated 

Asset Management Framevvork 

Work is currently underway in several States to develop integrated Asset Management decision

making frameworks. When complete, these systems will make investment decisions and resource 

allocation recommendations that span several asset classes. HERS-ST, however, is intended only as 

a highway investment/performance-modeling tool. Furthermore, HERS-ST makes improvement 

recommendations for a given highway section independently of the surrounding highway sections. 

Because of these limitat ions, HERS-ST will not support the multi-asset or multimodal trade-off 

analyses required for comprehensive Asset Management. It can, however, inform such a framework. 

HERS-ST can be used to enhance the management of highway assets. Highway improvement rec

ommendations generated by HERS-ST can be used for projecting future funding-level require

ments and determining what impact current funding levels wi ll have on future pavement condition 

and user costs. Also, HERS-ST can be used to help agencies comply with the Governmental 

Accounting Standards Board's Statement 34,8 which ( under the modified approach) requires a gov

ernment to calculate the maintenance and preservation levels associated with alternative condition 

targets and estimate the spending levels necessa ry to achieve those targets. 

It is notable that HERS-ST is unique among highway investment analytical tools in its abi li ty to 

make preservation versus capacity trade-offs. This capability might be useful for States, even out

side an Asset Management framework. Furthermore, H ERS-ST might be of value in that its over

all approach systematizes benefit-cost analys is. 

8 The Governmental Accounting Standards Board's (GASB's) Statement No. 34, " Basic Financial Statements
and Management's Discussion and Analys is-for State and Local Governments," was promulgated by GASB 
on June 15, I 999. To be in compliance with Statement 34, governments (State, local, and municipal) must 
report capital assets-including infras tructure- at historical cos t and then depreciate those assets over their 
useful lives. However, if in fras tructure asse ts are maintained so as to preserve remaining service potential, the 
"modified approach" may be employed instead of reporting depreciation for th e assets. GASB recognizes that 
when assets are consistently maintained and renewed so as to ensure essentially an infinite life, they are not 
"used up" as is assu med under traditional depreciation ru les. 

Under the modified approach, governments must inventory and assess the cond ition of the assets compris
ing a network, decide on a minimum level of acceptable condition, estimate the amount necessa ry to main 
tain and renew the assets, and then demonstrate that inves tment has been sufficien t to maintain the target 
condit io n level established by the government. If these requirements are met, the government may report as 
expense the cost of maintaining and preserving or renewing the asse t network as opposed to reporting 
deprec iat io n. The H ERS-ST model may be helpful in determining the appropri ate minimum level of accept
able condition and also the amount necessa ry to maintain and renew the assets. 
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s of June 2001, 14 of the 17 States that participated in the HERS-ST Pilot Program had 

returned over 30 pages of comments to FHWA. The majority of the comments were posi

tive and supported further development and improvement of the HERS-ST prototype software. 

Over half of the respondents indicated that they would use an improved version of HERS-ST. 

Table 1 summarizes the participants' comments, and frequently raised suggestions are discussed 

in more detail in this section. 

Documentation 

Three States recommended modification of the HERS-ST documentation to make it easier to 

understand and use. FHWA initiated actions, discussed in the next chapter of this report, to 

address these concerns. 

Softvvare 

Half of the respondents suggested that the software should be Windows-based and made more 

user-friendly. The prototype version of HERS-ST was DOS-based and therefore did not have the 

look and feel of most of today's Windows-based programs. The process of running the HERS-ST 

prototype was complex: the user had to execute two programs and use a text editor to modify the 

individual input data files. Several participants specifically recommended the addition of a GIS 

interface. One State requested the ability to integrate HERS-ST with existing State databases. 

Chapter 6 describes actions that FHWA undertook to address these issues. 

Analysis Features 

Collectively, the pilot program participants made numerous suggestions for enhancing the ana

lytical capabilities of the HERS-ST prototype that would require significant revisions to the 

model or the input data. Many of these suggestions have been considered by FHWA as important 

areas to pursue in future research initiatives. In general, revisions to the HERS-ST analytical 

approach will be undertaken by FHWA's Office of Legislation and Strategic Planning in the con

text of the national-level HERS model. The Office of Asset Management will ensure that each ver

sion of HERS-ST reflects the latest technical enhancements. 

The following list highlights some suggestions for analytical changes over the long term: 

Include bridges in the analysis 

FHWA has recently developed a national-level investment analysis model for bridges that is anal

ogous to HERS. This model, known as the National Bridge Investment Analysis System (NBIAS), 

will be a separate system from HERS-ST for the foreseeable future. 

Take into account network effects (e.g., impact of facility improvements 011 adjacent sections) 

The HERS-ST model currently captures certain improvement-induced system network effects in 

its travel demand forecasts. Such changes in demand are calculated by applying the price elastic

ity of demand for highway travel to the reduction in user costs on the improved sections. FHWA 

may develop other means of estimating network effects in future versions of the national-level 

HERS. However, explicit modeling of network effects (between either highway sections or trans

portation modes) is not yet possible with state-of-the-art transportation modeling. 
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Table 1 
Summary of recommendations made by pilot program participants 

Recommended Improvement Participating State 

AR CA FL IA ME Ml MO NM NY OH OR PA UT 

Revise and en han ce existing documentation X X 

Integrate HERS-National and HERS-ST documents X 

Make software user-friendly/Windows-based X X X X X X X 

Enable all scenario options as in national-level HERS X X X X 

Include help file in software X 

Combine data preprocessor and HERS-ST X 

Develop software to install and configure HERS-ST X X 

Put model in G IS framework X X X 

Put HERS-ST into a rel ational database X 

Integrate with existing State databases and management systems X 

Accommodate proposed routes X X 

Include bridges in analysis X X X 

Account for impact of improvement on adjacent sections X X X 

Provide for project-level analysis X X X 

Revise Residual Value Calculation X 

El iminate age-related vehicle depreciation X 

Include option for minimum time period between improvements X 

Add a capacity factor override X 

Add an improvement cost factor to the existing overrides X 

Include additional pavement strategies X X 

Improve pavement ana lysis X 

Enable analysis by user-defined portions of the database X X 

Add adjustable expansion factors X 

Include different minimum BCRs for urban and rura l sections X 

Include multimodal analysis capabilities X X 

Change to match current HPMS format X X X X X 

Create look-up tables to reduce reentry of data X 

Improve method of entering special State data X 

Create a data input sc reen that is tied to a database X 

Enable the use of HPMS-formatted State input files X 

Improve ease of inputting data items X X X X 

Create concise summary reports X 

Improve abiltiy to view output on screen X 

Allow user to define file type X 

Create GUI-type output- user-defined graphs and tables X X X 

Add date and time of run to he ader X 

Correct discrepancies in output file X 

Include all sections in output file X X 

Include lane-miles at beginning and end of funding periods X 

Include backlog in output file X 

Include statistics-confidence level and uncertainty X 

Note: Arizona, Indiana, Louisiana, and New Jersey did not supply written review comments. AR = Arkansas, CA= California, FL= Florida, IA = Iowa, ME= Maine, 
Ml = Michigan, MO = Missouri, NM = New Mexico, NY = New York, OH = Ohio, OR = Oregon, PA = Penn sylva nia, UT = Utah; HERS = Highway Economic 
Requirements System; ST = State Vers ion; GIS = geographical information system; BCR = benefit-to-cost ratio; HPMS = Highway Performance Monitoring System; 
GU I = graphical user interface. 
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Incorporating project-level BCA capabilities into the HERS-ST model wo uld require much more 

input data than is currently measured in the HPMS and would therefore grea tly increase the data 

support needed for the model. 

The ability to accommodate new highway routes would requi re substantial modifications to 

model algo rithms and data input requirements. 

FHWA is currently resea rching ways to incorporate multimodal trade-offs into HERS. If this 

effo rt comes to fruition , multimodal analysis will be included in HERS-ST. 

The H ERS-ST model requires that the input data be in the HPMS fo rmat and that all data fi elds 

used by the model contain valid data. Some of the pilot States indica ted an interest in running 

the HERS-ST model with a database representing their entire highway system (or som e portion 

thereof), but the records included in such a database, although in the HPMS format, might be 

incomplete. In many cases the missing information, while required to run HERS-ST, would no t 

make an appreciable difference to the model results. These respondents suggested that HERS-ST 

include a feature that would allow easy (e.g., globa l) entry of default values in these fields, as 

opposed to the line-by-line entry of data required by the pro to type. 

Another suggestion arising from the pilo t program was to inco rporate a database front end into 

the HERS-ST model. This would allow users to view and modi fy data on the computer screen 

without using o r installing another piece of software . With the HERS-ST prototype, the analyst 

viewed the input database from software external to the model. 

These recommended changes have been included in the first rev ision, version 2.0, of the HERS-ST 

softwa re (see Chapter 6). 

Most of the comments concerning the output data focused on improving its format and read

ability o r making the data eas ier to view. A number of respondents suggested that the additi on of 

visual aids such as graphs, charts, and m aps would be very useful. The prototype version of 

HERS-ST output data in a tabul ar report format. Viewing the data on the computer involved 

opening the output files in a text edito r or spreadsheet. The process of producing graphics from 

the data was no t difficult but could be time-consuming. Fo r the most part, these comments have 

been addressed in the upcoming ve rsion of HERS-ST, as indicated in Chapter 6. 
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FHWA's Short-Term 
Plan for HERS-ST 

HWA has pursued a number of initiatives building on the prototype software to create aver

sion of the model, for broad distribution, that is more accessible and useful to State officials. 

Other FHWA activities include pro moting the software, establishing a departmental coordinat

ing group, and developing a long-term HERS-ST research/action plan to guide future work. 

Many of these projects are or will be conducted in partnership with the Office of Legislation and 

Strategic Planning. Activities recen tly completed or currently underway include model revisions, 

a Web page, a coordinating committee, and a national conference. Table 2 presents the status of 

addressing the pi lot program participan ts' recommended m odel revisions. 

major project to develop a Windows-based interface for HERS-ST has been completed. 

This effort addressed a number of concerns raised by the pilot States, primarily those ca ll

ing for enhanced user friendliness, as well as improved data input, output, querying, and report

ing capabilities. HERS-ST users will benefit from a software package that is easier to use, more 

functional, and more analytica lly robust. The new national HERS features have been integrated 

into H ERS-ST. 

he FHWA Offi ce of Asset Management has created a HERS-ST Web site at 

http:/ /www.fhwa.dot.gov/infrastructure/asst mgmt/hers index.htm. Shown in Figure 5, the 

home page is accessible from the Office's main page. The HERS-ST site provides information 

suitable for users and non users alike. It includes a brief history of the national HERS and HERS

ST programs and desc ribes the future direction of the State version. Users can download the 

HERS-ST software and documentation, send e-mai ls to the HERS-ST progra m manage r, and 

exchange information in a HERS-ST com munity of practice. 

6.1 

Model Revisions 

6.2 
HERS-ST 

Web Page 

25 



Table 2 
Status of HERS-ST projects in relation to State-suggested improvements 

Pilot Program Recommended Improvement 

Revise and enhance existing documentation 

Integrate HERS-National documents into HERS-ST documents 

Make software user-friendly/Windows-based 

Enable all scenario options as in national-level HERS 

Include help file in software 

Combine data preprocessor and HERS-ST 

Develop software to install and configure HERS -ST 

Put model in GIS framework 

Put HERS-ST into a relational database 

Integrate with existing State databases and management systems 

Accommodate proposed routes 

Include bridges in analysis 

Account for impact of improvement on adjacent sections 

Provide for project-level analysis 

Revise Residual Value Calculation 

Eliminate age-re lated vehicle depreciation 

Include option for minimum time period between improvements 

Add a capacity factor override 

Add an improvement cost factor to the existing overrides 

Include ad ditional pavement strategies 

Improve pavement analysis 

Enable analysis by user-defined portions of the database 

Add adjustable expansion factors 

Include different minimum BCRs for urban and rural sections 

Include mu ltimodal ana lysis capabilities 

Change to match current HPMS format 

Create look-up tab les to reduce reentry of data 

Improve method of entering special State data 

Create a data input screen that is tied to a database 

En able the use of HPMS-formatted State input files 

Improve ease of inputting data items 

Create concise summary reports 

Improve abiltiy to view output on screen 

Allow user to define file type 

Create GUI-type output- user-defined graphs and tables 

Add date and time of run to header 

Correct discrepancies in output file 

Include al l sections in output file 

Include lane-miles at beginning and end of funding periods 

In clude backlog in output file 

Inc lude statistics- confidence level and uncertainty 

Complete 

Complete 

Complete 

Complete 

Short term 

Complete 

Complete 

Complete 

Long term 

Long term 

Long term 

Under evaluation 

Long term 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 

Complete 

Long term 

Status of Improvement 

Under evaluation 

Under eva luation 

Complete 

Long term 

Long term 

Long term 

Long term 

Long term 

Underway 

Long term 

Long term 

Complete 

Note: HERS = Highway Economic Requ irements System; ST= State Version; GIS = geographical information system; BCR = benefit-to-cost ratio; HPMS = Highway 
Performance Monitoring System; GU I = graphical user interface. 
1 The Office of Asset Management has lead responsibility for these projects. 
2 The Office of Legislation and Strategic Pl anning is overseeing these projects. 
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HERS-ST Coordinating Committee will serve as the vehicle by which the Office of Asset 

Management informs, communicates, and coordinates with other program offices within 

USDOT regarding HERS-ST programs and activities. Representatives from throughout USDOT 

will be included on the committee. 

ollowing the development of the revised HERS-ST software, the Office of Asset Management 

is hosting a national conference to distribute the newly completed HERS-ST software, train 

participants in its use, and obtain input for a long-term research/action plan. The conference is 

scheduled to take place in Charlotte, North Carolina, September 24-25, 2002. 

Figure 5 
HERS-ST home page 
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Summary 

n February 2001, FHWA initiated the HERS-ST Pilot Program to determine the applicability 

of HERS-ST, or a similar application, at the State level. The results of this pilot program are 

summarized in this report. The pilot program was an important first step in ascertaining the level 

of interest among the States for a HERS-like tool. FHWA wanted to confirm State interest prior 

to committing significant time and resources. The program participants, all State DOT volun 

teers, were asked to evaluate HERS-ST in the context of their State investment decision-making 

processes. Over half of the responding participants indicated that HERS-ST would be applicable 

at either the State or local level. Based on comments submitted by the State participants, FHWA 

determined that continued support and enhancement of the model are warranted. 

FHWA has completed a number of initiatives aimed at addressing issues raised by the State par

ticipants, most notably, development of a powerful, user-friendly graphical user interface for 

HERS-ST. In addition, the Office of Asset Management is organizing a HERS-ST Coordinating 

Committee to synchronize HERS-ST efforts with related efforts throughout USDOT. The Office 

will also develop a long-term research/action plan for HERS-ST that will continue FHWA efforts 

to provide an appropriate, customer-focused tool in a timely manner. 

This report marks the completion of the HERS-ST Pilot Program and the beginning of a new 

generation of the HERS concept. FHWA will continue to use the information gathered from the 

pilot program as well as future feedback from users to mold HERS-ST into a product that will 

meet the needs of State transportation officials across the country. 
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Appendix A: 

Documentation 

HERS Overview: Federal Highway Administration, October 1994. 

HERS Technical Report: Federal Highway Administration, December 2000. 

HERS User's Guide Final Report: Federal Highway Administration, December 2000. 

HERS-ST Overview: Federal Highway Administration, March 2001. 

HERS-ST RunPrep Guide: Federal Highway Administration, January 2001. 

HERS-ST User's Guide: Federal Highway Administration, December 2000. 
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Pilot Program 
Peer Exchange S Jrvey 

major component of the workshop is the Peer Exchange session. This is an opportunity 

for the participating States to share their planning and programming practices, as well as 

their expectations regarding the contribution of the HERS-ST software to this process. To facili

tate this session, I am asking that you answer the following questions concerning your State's 

approach to program and plan development, and project selection. In addition, any information 

you feel is relevant to the use of economic analysis in your planning/programming process would 

also be beneficial to note. This is not intended to be a lengthy exercise-I to 3 pages is sufficient. 

I would like to receive your responses to these questions by e-mail (julie.trunk@fhwa.dot.gov) no 

later than January 26, 2001, so that we may better prepare for the session. Thank you in advance 

for your participation in making the Peer Exchange a dynamic learning experience for everyone. 

Progra 

• What timeframe is covered by your Transportation Investment Plan (TIP) or Statewide 

Transportation Investment Plan (STIP)? How far in advance are individual projects commit

ted or listed? 

• What agency or agencies generate projects and assemble TIPs/STIPs? How are projects prior

itized? What are the technical inputs (project evaluation, economic impacts, engineering stan

dards) to this process? 

Pia 

• What is the date of your current regional or State long-range transportation plan? What tech

nical analysis contributes to the plan? 

• What is the content of the plan (policy, program, project)? Are expenditure targets or limits 

included? Are projects or corridors identified or prioritized? 

• What financing and funding constraints are imposed, either in the plan or the TIP/STIP, such as 

matching, cap on local funds, or borrowing limits? At what point in capital investment decision

making do resource limitations "bite"? 
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Projects 

• How are individual project proposals generated? 

• Who generates supporting documentation, and what analysis is conducted (benefit-cost, 

sufficiency ratings, cost-effectiveness, other)? 

HERS-ST 

• How do you feel HERS-ST might help in supporting project and program planning efforts in 

your State? 
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Pilot Program 
Workshop Participants 

State Representatives 

Arizona 

Joe Flaherty 

Senior Transportation Planner 

Arizona Department of Transportation 

206 S. 17th Avenue, Rm. 330 B 

Phoenix, AZ 85007 

Frank McCullagh 

Senior Research Engineer 

Arizona Department of Transportation 

206 S. 17th Avenue 

Mail Drop 075R 

Phoenix, AZ 85007 

Arkansas 

Virginia Porta 

Senior Planning Engineer 

Arkansas Highway and Transportation Department 

P.O. Box 2261 

Little Rock, AR 72207 

California 

Dr. Kazem Attaran 

Chief Economist 

CALTRANS 

1120 N Street 

P.O. Box 942874 (MS 32) 

Sacramento, CA 94274-0001 

Florida 

Gordon Morgan 

Manager, Highway Data Section 

Florida Department of Transportation 
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Pilot Program VVorkshop Agenda 

Nevv Orleans, Louisiana 
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Madeleine Bloom, Director, Office of Asset Management, 

Federal Highway Administration (FHWA) 
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Julie Trunk, HERS-ST Project Manager, Office of Asset Management, FHWA 
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Regina McElroy, Team Leader, Office of Asset Management, FHWA 

Nontechnical Overview of the National HERS Model 

Ross Crichton, HERS Project Manager, Office of Policy, FHWA 
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Regina McElroy, Team Leader, Office of Asset Management, FHWA 

General Accounting Office (GAO) HERS-ST Report 

Katherine Siggerud, Assistant Director, GAO 

State's Experience-Oregon Department of Transportation 

Richard D. Arnold, Senior Transportation Analyst 

State's Experience-Indiana Department of Transportation 
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Facilitated by Doug Lee, Planner, U.S. Department of Transportation/Volpe Center and 
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Prototype HERS-ST 
Evaluation Exercises 

Exercise 1 

• The first exercise is to run the PreProcessor 

• Use the 1997 data for your State 

e Prepare PPSPEC.DAT 

• Name the output fi les "AA_st.XXX" where AA is your State's two-character abbreviation, 

and XXX is the extensions HRS and DST 

• Use the default values for the other entries 

• Run the PreProcessor and create the .HRS, .DST, and EIFIL.BIN output files 

• Make backup copies of these three files 

Exercise 2 

• Use HERS-ST to perform an economic efficiency run using your State's data 

• Use Ru nPrep to prepare RUNSPEC.DAT 

• Use the input fi les you created in the first exercise 

• Name the run "AA_EE" and the output file "AA_EE.OUT" 

• Set the Objective to "3," and the minimum BCR to "1.00" 

• Select some optional output pages 

• De-select the output fi les describing selected improvements 

• Otherwise, use defau lt values 

• Run HERS-ST and examine the output 

• Do system conditions improve or decline over the period 

• If necessary, adjust the units of costs and VMT to provide more detailed output and 

repeat the exercise 

Exercise 3 

• In the PARAMS.DAT file, modify one parameter: 

• WDFOVR - widening feasibility 

• Truck growth factor 

• PDRAF - pavem ent deterioration rate 

• State cost factor 

• Perform an economic efficiency run using your State's data (repeating exercises one 

and two) 

• Use a different run name and output file names 

• If you saved the PreProcessor output files, you can make copies and use them 

• Examine the output of the two runs: do the differences make sense 
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Exercise 4 

• The fourth exercise is to perform a constrained fund run using yo ur Sta te's data 

• Use a different run name and output file names 

• You can re-use the PreProcessor output files 

• Select a constrained fund run, Objective I 

• Select a constraint specifi cation (functional class grouping) 

• Enter available funds for each function al group for each FP 

• After the run , compare the outputs with Exercise 2 

• How do system conditions change 

• What about average BCR 

Exercise 5 

• The fifth exercise is to create a small subset of data and specify some improvements 

• Open your State data (STnn_97.DAT) in a text ed itor 

• Select 20-30 sections 

• Copy them to a new fil e 

• Copy the /ST template into the new file 

• For some of these sections, specify improvements during the analys is period 

• Set the expansion factors to ''l'' 

• You may wish to change other section characteristics as well 

Exercise 6 

• PreProcess the small dataset 

• Perform an economic efficiency run using the small dataset 

e Examine the IMPRSnn.OUT files 

• Make a working copy of the file TEMPLATE.XLS 

• Open a spreadsheet progra m and load the working copy 

• Load the IMPRS0I.OUT file to the spreadsheet and paste it into the working copy 

• Were the expected improvements implemented 

• Were other improvements implemented 



Appendix F: 

HERS-ST Evaluation Questions 

l. Now that you have an understanding of the capabilities, input requirements, outputs, and 

general operation of the model, do you or do you not see a role for the HERS-ST model in its 

present or modified form in your planning activities? Please explain usefu lness or limitations 

of the software and how it does or does not meet your needs. 

2. What improvements would you propose be made to the HERS-ST model so that it would bet

ter meet your needs? Please be as specific as possible and address any enhancements you 

would like to see made to the model. 

3. What other tool(s) and/or types of analysis do you think would be most useful for your pur

poses either for updating the long-range plan or for other strategic planning purposes? 
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