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Executive Summary

Since late 2005, The Highway Performance Monitoring System (HPMS) has
undergone a Reassessment to ensure it best meets the needs of its users and
customers in 2010 and beyond. The Reassessment was intended to respond to
current and future business needs, address any new data needs in the Safe,
Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAFETEA-LU) legislation, capitalize on changing technology and where
possible address resource constraints and institutional changes.

Purpose of the HPMS Final Report

This report summarizes the changes to HPMS. The goals of this report are to:
o Indicate a picture of HPMS in 2010;
e Summarize data additions, deletions, and changes;
e Explain why these data are needed and how they will be used;

e Address questions and concerns raised by States and others in response
to the issuance of the draft Recommendations Report in January 2007;
and

¢ Quantify the impact and subsequent cost of the HPMS changes.

This report is one of three documents describing the Reassessment and the
subsequent changes to HPMS.

Other Related HPMS Reassessment 2010+ Documents

The HPMS Data Specifications document describes in detail where HPMS data are
required; the frequency of data collection; data collection and reporting
standards; and, any applicable metadata.

The HPMS Field Manual describes in detail the collection and reporting
requirements; provides descriptions and examples for the data items; and
provides more detail on internal processes such as the sample adequacy
procedures and the determination of sampling confidence intervals.

Office of Highway Policy Information -1- September 2008




HPMS Reassessment 2010+ HPMS Final Report

HPMS Reassessment Timeline

November 2008
April 2008 HPMS Training at
January 12, 2007 Data Specifications Annual Highway Information
Draft Recommendation Report Document Seminar
September 2008 June 15, 2010
June 7, 2007 Final Reassessment Report HPMS Submittal under

Final Recommendatlons Training & New Data Model

Technical Support

V V V vy \ A\
A A AAA A A
w ) 2009 \\ 2010
2007 2010

February/March 2009

April 2008 September 2008
Draft HPMS Field Manual Revised Data Annual HPMS Workshop
Specifications October 2008
June 15, 2008 ;igalelrjraft
Motorcycle Data Mandatory HPMS Field Manual

From the inception of the Reassessment, FHWA undertook a very open,
interactive approach. Major emphasis has been directed towards determining
the data needs of FHWA'’s partners, stakeholders, and customers, as well as the
various uses of the existing HPMS, as well as the ability of data providers to
support these data needs.

HPMS 2010+ has been refined to eliminate some no longer needed data items;
include new ones to ensure that appropriate needs especially in the pavement
area, can be adequately addressed; and feature a geographic data model that

allows for more efficient reporting of HPMS for both data collectors and users.

The HPMS changes can be classified into three broad categories: structure, data
items, and data quality/process improvement. The following summarizes the
recommended changes:

e Federal Needs: The Federal needs for HPMS require that a number of items
be changed and additional items be added.

- Pavement: Critical information on pavement conditions is being added so
the National assessment of pavement condition will be more
comprehensive and more analogous to the pavement condition analyses
performed by state and regional agencies. This will give Congress and
the highway community a more thorough representation of the condition
of the Nation’s highways.

- Legislation: SAFETEA-LU requires an extensive evaluation of safety data
needs to meet the new Safety requirements in the legislation. The new
safety data needs will be developed cooperatively with HPMS to assure
consistency.

- EPA: The Environmental Protection Agency (EPA) Air Quality
Conformity regulations specify that HPMS estimates of VMT shall be
considered as the primary measure of VMT within the nonattainment or
maintenance area where Conformity must be determined. [40 CFR 93.122

(b)(3)]
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e New Data Model: A new data model has been developed for the structure of
HPMS which will allow for geographic locating, analysis, comparison, and
reporting of data.

e Data reporting schedule: The only change to take affect before 2010 is the
reporting of motorcycle travel data, which are to be implemented
immediately for reporting in June 2008. Except for functional class and a few
phased data items, reporting of the remaining data items are mandatory in
June 2010. Functional class changes can begin immediately, but will not be
mandatory until June 2013.

e Interchanges & ramps: Of the data pertaining to interchanges and ramps.
FHWA will collect the three data items for interchanges; States will be
responsible for collecting the five data items for ramps.

While the total number of data items in HPMS are essentially the same, the
number of data items that States will need to report for each section has
decreased. In the new HPMS, the software will calculate 23 data items compared
to 11 in the current software. Furthermore, FHWA will provide 6 data items,
where previously it didn’t provide any. The following table shows the
distribution of data items in the current and new HPMS.

Data Sources in the Current and New HPMS

Data Source Current New
HPMS HPMS
State Provided 87 68
Software Calculated 11 23
FHWA Provided 0 6
Total 98 97

The revision of this document in 2007 and 2008 parallels the efforts to revise the
HPMS Field Manual and the Highway Functional Classification: Concepts, Criteria,
and Procedures documents, and the new HPMS Data Specifications document.
Both the Data Specifications and Field Manual were released as draft documents in
February and March 2008, respectively.

The “final” Data Specifications is expected in September 2008. The HPMS Data
Specifications will be a dynamic document that continually changes with HPMS.

The revision of the HPMS Field Manual began in earnest in December 2007. This
has been a cooperative effort between the Office of Highway Policy Information,
FHWA, a number of State DOTs, and several FHWA Division Offices. The draft
version of the document released in March 2008 will be replaced by a final draft
in the fall of 2008 and ultimately the final version in December 2008.
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1.0

Introduction

The availability of accurate, representative national transportation data is critical
to informing decisions across all levels of transportation agencies. The Highway
Performance Monitoring System (HPMS) is a key national transportation data
program that provides highway inventory, condition, performance, and
operating characteristics data to national, state, and regional customers.
Examples of the type of data available through HPMS include pavement
condition and travel by vehicle type. It is used at the national level for
apportionment, performance measures, highway statistics, and conditions
reporting.

The goal of the HPMS Reassessment has been to ensure it best meets the needs of
its users and customers in 2010 and beyond. The Reassessment was intended to
respond to current and future business needs, address new data needs in the
Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for
Users (SAFETEA-LU) legislation, capitalize on changing technology and, where
possible, address resource constraints and institutional changes.

The Reassessment process began in late 2005 and will conclude with the release
of this report in the fall of 2008. Critical to the success of the Reassessment has
been the ongoing communication and coordination with both HPMS users and
State data collectors. The outreach conducted has been extensive and resulted in
an evolutionary development of recommendations related to proposed changes
to the HPMS database and process.

This report summarizes the Reassessment changes and is organized as follows:

e Background of HPMS - This section contains a brief history of HPMS,
describes the mission and goals, and highlights the contents and use of the
database. It also refers to previous Reassessments and highlights the purpose
of this Reassessment.

e Stakeholder Input - This section documents the meetings and outreach that
have occurred. Comments and concerns in response to the draft report are
addressed throughout this report.

e Data Changes - Early in the Reassessment, ten detailed Issue papers were
written, which were then revised and summarized in the January 2007 draft
of this report. This section summarizes the data changes.

e Impacts of the Reassessment - This section describes the potential impacts of
the Reassessment. Direct impacts resulting from data collection changes,
when provided by States, are summarized and used to provide an estimate of
the cost to States to implement these changes.

e Next Steps - This section describes the remaining HPMS efforts that have
already begun, in response to the Reassessment changes, and will continue
through the submittal of the new, revised and dropped HPMS data items
starting in June 2010.

Office of Highway Policy Information -5- September 2008
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2.0

2.1

Background

HIGHWAY PERFORMANCE MONITORING SYSTEM
(HPMS)

2.1.1 History of HPMS

The HPMS was developed in 1978 as a national highway transportation system
database. In its current configuration, it includes limited data on all public roads,
more detailed data for a sample of the arterial and collector functional systems,
and area-wide summary information for urbanized, small urban, and rural areas.
The HPMS replaced numerous uncoordinated annual state data reports as well
as biennial special studies conducted by each state. These special studies had
been conducted to support a 1965 Congressional requirement that a report on the
Nation’s highway needs be submitted to Congress every two years. The first
such Conditions and Performance Report was compiled in 1968. The first report to
make use of the HPMS database was the 1980 Conditions and Performance
Report, which was forwarded to Congress in January 1981.

Providing a snapshot of highway conditions was another reason for the original
development of HPMS. In the 1970s, FHWA discovered that it had to respond to
Congressional inquiries about the status of the Nation’s highways. HPMS
provides a way to measure and track trends in highway characteristics,
pavement conditions, and congestion at a national level.

The major purpose of the HPMS is to provide data that reflects the extent,
condition, performance, use, and operating characteristics of the Nation’s
highways. To meet this primary objective, the HPMS has gone through an
evolutionary process that has recognized over time the changing needs for data
related to these purposes.

2.1.2 Mission and Goals of HPMS

It is the mission of the Highway Performance Monitoring System (HPMS), as an
integral part of the Nation’s suite of transportation databases, to provide a
database and analysis process for assessing and reporting the extent, condition
and performance of the Nation’s highway system in the most cost-effective
manner consistent with the following goals:

e Meet FHWA'’s highway stewardship responsibilities, including preserving
the national interest in the NHS;

e Support Federal transportation policy analysis, planning, and performance
measurement activities;

e Provide data for Apportionment formulae;
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e Meet the various congressional requirements, including apportionment and
the C&P report;

e Provide a publicly accessible, consistently high-quality, objective, and timely
national highway database;

e DProvide a database, analytical tools, and FHWA technical support that meets
the needs of state, regional, and local agencies; and

e Evolve to a data system which:
- Builds from the data systems of local, regional, and state governments;
- Is connected with a common geo-referencing system; and

- Avoids, whenever possible, collecting data which is not used by the
collecting agency.

Appendix A contains a list of commonly used acronyms and abbreviations.

2.1.3 HPMS Description

The HPMS is a key national transportation data program that provides national-
level highway inventory, condition, performance, and operating characteristics
data to national, state, and regional customers. Examples of the type of data
available through HPMS include pavement condition and travel by vehicle type.

There are three primary functions involved with HPMS: data collection,
processing/reporting, and analyzing/applying. Although there is some overlap
among functions, each function is primarily conducted by a different stakeholder
group. Data collectors are state departments of transportation, metropolitan
planning organizations, and local governments such as counties and cities. The
processing and reporting of HPMS occurs within the FHWA Office of Highway
Policy Information. Finally, users consist of a wide variety of customers,
including U.S. DOT Federal Program Offices, other Federal agencies, U.S.
Congress, states, MPOs, counties, and cities.

HPMS is used at the federal level for apportionment, performance measures,
highway statistics and conditions reporting, and analytical models; it is one of
the primary databases used by FHWA for conducting national-level surface
transportation planning and policy studies. It is also used by a variety of state
and local transportation agencies as well as other transportation interests. Some
of these uses are extremely important for highway financing. For example, the
biennial Conditions and Performance Report (C&P) to Congress documents future
highway funding needs and HPMS-derived vehicle-miles traveled (VMT)
estimates are used in the annual apportionment of Federal Aid highway funds to
the states.

VMT estimation is probably the most ubiquitous use of HPMS - VMT is
calculated and used at the national, state, and local levels. This is not surprising
since the original primary intent of HPMS, when it was conceived in the late
1970s, was to provide a consistent basis for VMT estimation nationally. This is
reflected in the sampling frame and the strong linkage to the Traffic Monitoring
Guide for supplying traffic counts to HPMS.
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The data also are used for assessing highway system performance under
FHWA'’s strategic planning process. Pavement condition data, congestion-
related data, and traffic data are used extensively by the Administration to
measure FHWA’s and the State’s progress in meeting the objectives embodied in
the Vital Few, FHWA’s Performance Plan, and other strategic goals.

Over time, many applications have been developed that use HPMS as their
source of data. These applications further demonstrate the utility of HPMS and
have also put increasing demands on it. For example, the HERS model has
become FHWA'’s tool for developing the highly visible C&P Report and the
Freight Analysis Framework (FAF) is used extensively for estimating current and
future freight movement at the national-level such as in the Freight Facts and
Figures series.

In addition, the HPMS serves needs of the states, MPOs and local government,
and other customers in assessing highway condition, performance, air quality
trends, and future investment requirements. Some states rely on traffic and
travel data from the HPMS to conduct air quality analyses and make assessments
related to determining air quality conformity. Others are using the same analysis
models used by FHWA to assess their own highway investment needs using
HERS-ST, which is the state version of the HERS model used by FHWA. Asa
result of these uses, states have an additional stake in assuring the completeness
and quality of these data.

Finally, these data are the source of a large portion of information included in
FHWA’s annual Highway Statistics and other media and publications. They are
widely used in both the national and international arenas by other governments,
transportation professionals, and industry professionals to make decisions that
impact national and local transportation systems and our transportation
dependent economy.

Table 2.1 summarizes the uses and users of HPMS.

Table 2.1.3 Users and Uses of HPMS Data

User Group Type of Application Description

FHWA Forecasted highway investment HPMS is the data source for the HERS model, which
needs and performance (user costs  produces the information for the Biennial Conditions and
and impacts) Performance Report to Congress.
Annual reporting of highway HPMS is the basis for much of the information produced in
conditions Highway Statistics, which includes trends in highway

conditions, performance, and usage.

Freight planning HPMS data and the National Highway Planning Network
are used by the Freight Analysis Framework for calibrating
base year assignments and forecasting future freight flows.

Special policy and planning studies  HPMS data are used in a variety of national studies every
year. An example is 2004’s Traffic Congestion and
Reliability Report.

Travel monitoring HPMS is the official source of VMT estimates, which are
used throughout FHWA and U.S. DOT. VMT from HPMS
is a factor for allocating highway funds to the states.
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Public Road Mileage HPMS data is the official source of roadway mileage by
jurisdiction.
State DOTs Forecasted highway investment State-HERS is used by many states for investment

needs and performance (user costs  planning.
and impacts)

Metropolitan Air quality conformity and planning ~ HPMS is used for local VMT estimation.

Planning

Organizations

Texas National congestion monitoring HPMS Universe data is the basis for the annual Urban

Transportation Mobility Study.

Institute

Transportation Planning and policy analysis HPMS is used by many transportation professionals to

Research and produce various reports, including AASHTO'’s “Bottom-line”

Interest Groups reports, the Transportation Research Board’s policy
studies, and the American Highway Users Alliance
bottleneck studies.

The FHWA OHPI is not involved directly in data collection but relies on State
DOTs for HPMS Data. OHPI performs data quality checks, and provides
technical support and software to ease reporting requirements. The fact that
FHWA relies on other agencies to provide data is highly significant since FHWA
must balance the needs of its users (internal and external) with the capabilities of
its providers to provide data at a reasonable level of effort. The difference in
views between data needs and collection capabilities is the crux of the issue
addressed during the Reassessment. A large number of data issues were
considered and explored, and the organization and prioritization of the issues
from a user and provider standpoint are key elements of the Reassessment.

Several reference documents describing HPMS are located on the FHWA HPMS
web site (http:/ /www.fhwa.dot.gov/policy/ohpi/hpms/index.htm).

They include:

e HPMS Field Manual, May 2005, Office of Highway Policy Information,
Federal Highway Administration; and

e HPMS Primer - Overview of the HPMS for FHWA, September 2006, Office of
Highway Policy Information, Federal Highway Administration.

There is generally a lag between data collection in the field and the data showing
up in a report. The following table indicates the timing of data collection and
reporting.
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Table 2.1.3 HPMS Timeline

Year

2004 2005 2006 2007 2008 2009 2010 2011

1. State and Local Data Collection u M

2. HPMS Data Due (June 15) b 4 PS b 4 PX3 %

3. Review Data ]

4. Performance Measures (September 1) % P b 4 X %

5. Publish Highway Statistics (November 1) x X P4 P b4

6. Publish Conditions and Performance Report to % * b3
Congress (July 31)

7. Apportionment (August 31) x % % & X

N 2004 data 2005data  WEEEE 2006 data W 2007 data  EEEEM 2008 data

2.2 REASSESSMENT

2.21 Background of HPMS Reassessments

The HPMS has been modified several times since its inception. Changes in
coverage and detail have been made since 1978 to reflect changes in highway
systems; legislation and national priorities; to reflect new technology; and to
consolidate or streamline reporting requirements.

Recognizing that needs and capabilities change over time, FHWA initiated a
periodic review process for HPMS many years ago (“Reassessment”). The
Reassessment process considers what changes should be made to HPMS data
elements and collection procedures, including;:

e Should existing data elements be eliminated because they are not needed for
most applications or because they are too onerous a burden on data
collectors?

e Are new data elements needed to support current and emerging
applications? If so, can they be prioritized or limited to certain functional
systems?

e Should data elements be redefined (e.g., valid values) to match applications’
needs?

e Should data be collected in a different manner (e.g., the factoring and
reporting of traffic counts)?

e What changes in the sampling schema should be made? Are the minimum
VMT-based sample sizes adequate for providing system-level estimates of
other highway conditions?
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The last Reassessment was completed in 1999 and utilized a comprehensive
stakeholder outreach process. In 1999, there was some question as to the need
for HPMS, whereas this Reassessment is being performed in an environment
where HPMS is recognized as an important program that needs some
modifications to accommodate changing technological and application needs.

2.2.2 Purpose of this Reassessment

The purpose of this Reassessment is to review the HPMS in light of
contemporary issues and anticipated future needs. The reauthorization of the
Federal-aid highway program, as contained in SAFETEA-LU, provided an
appropriate opportunity for the FHWA to undertake a Reassessment of the
HPMS. Other reasons to reexamine the HPMS are further advancements in
technology, changes to state data requirements, increased use of performance
measures, and changes in the various uses of HPMS data by government,
academia, and the private sector.

The vision for this Reassessment is for HPMS to meet the transportation
community’s data needs in 2010 and beyond.

The mission is to respond to current and future business needs, address new data needs
in SAFETEA-LU, capitalize on changing technology and, where possible, address
resource constraints and institutional changes.

The objectives are to:

e Meet new Federal needs including but not limited to: Policy, Safety,
Operations, and Infrastructure;

e Explore potential changes to HPMS to be more useful for most states and
MPOs;

e Capitalize on changing technology to enhance quality, efficiency, and data
integration; and

e Ensure data items meet all required needs (definitions/standardization/
change, new items, delete items.)

The process for this Reassessment was carefully planned and implemented to
ensure consistency with the process used for the last Reassessment. It also was
designed to address policy/institutional (state and national) issues, data
collection, data analysis tools/applications, emerging issues (such as safety), and
all other issues related to HPMS users and collectors.

The first phase of the Reassessment was to identify what needed to be changed in
coordination with Federal agencies. The second phase was to work with
stakeholders to identify how the needs can be met and balanced with collection
requirements. The third phase is the implementation of the identified needs
within the context of the new data model.

2.2.3 How HPMS Addresses National Transportation Data Needs

The Federal need for transportation data transcends functional classification,
ownership, and jurisdiction. While functional class, ownership, and jurisdiction
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are important categories, for which HPMS data are often summarized, they do
not define the limits of FHWA'’s needs for these data. Each issue area explored
in this reassessment has had to consider the differing Federal and state data
needs, while weighing these needs against the states’ ability (or willingness) to
provide these data.

The ability to provide data, especially on roads not owned by the states (off-
system), was often cited as being an area of concern. This was neither a surprise
nor a new topic in the Reassessment; this has been a concern of the states since
the inception of HPMS in 1978. However, to get a complete picture of the
highway system in each state it has always been necessary for FHWA to have
data on off-system roads.

The existing HPMS structure attempts to balance the need for off-system data
with the States ability to provide these data, by dividing the HPMS data into
three levels. Sample data are the most detailed, with each sample section being
comprised of up to 98 data items. In the 2006 HPMS data, there are
approximately 120,000 sample sections, with a total length of 137,000 miles.
These sections represent approximately 980,000 miles of roads functionally
classified from Interstate through (Major) Collector.

The next level is the universe data. Universe sections can contain a maximum of
46 data items on NHS sections, to a minimum of 28 data items on local roads. It
should be noted that currently, most of the data on local roads are identification,
system, jurisdictional, or ITS in nature. The “section length” data item is the only
apportionment item (from these data) for local roads. Nationwide, there are

approximately 1.13 million universe sections that represent all 4.012 million
miles of public roads (2006 HPMS).

The final HPMS data level is the summary data. These data provide travel data
for all functional systems, as well as the distribution of travel by six vehicle
classes for all functional systems. Additional summary data are collected by
urban/urbanized area, and for air quality non-attainment and maintenance
areas.

These data are used individually or in combination to satisfy the various Federal
data needs. The apportionment of Highway Trust Funds relies on all three data
levels. Performance measures can use either the sample data alone or in
combination with the universe data. Much of the HERS analysis for the C&P
Report utilizes just sample data.

Key to the multilevel structure of HPMS is the national uses of these data; the
quality of data; and the types of analyses performed using these data. The
multilevel approach also helps compensate for variability between state
transportation data collection efforts. States typically focus their data collection
efforts on roads owned and maintained by the state. The following is from the
2006 HPMS data and illustrates the variability in state owned highway systems
nationwide:

e The degree of state ownership ranges from a low of 6.0 percent of the mileage
carrying 41.8 percent of the VMT to a high of 92.8 percent of mileage carrying
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2.3

93.4 percent of VMT. The national averages are 19.4 percent of mileage and
64.2 percent of VMT.

e State ownership by Federal-aid highways is 90.4 percent for Interstate, 95
percent for other NHS and 49.3 percent for other Federal-aid highways.

e While states generally have responsibility for higher functionally classified
highways, 159,574 miles of state highways are functionally classified as Local
highways and 80,999 miles are urban Collectors and rural Minor Collectors.

It is important to note that increasingly states are relying on other governmental
agencies to provide HPMS data on off-state system roads. Cities, counties, and
MPOs frequently provide HPMS data to the states, which then combine it with
state-collected data before submitting it to FHWA. Ideally, FHWA would like all
data to be of equally high quality, but it realizes that this is not always possible
across all functional systems. FHWA continues to support the utilization of
locally collected data in states’ HPMS submittals.

States generally follow the guidance and criteria, such as for functional class, b