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Project Overview

BACKGROUND

FHWA has been working with AASHTO, TRB and other partners to ‘déwelop and
advance asset management. The concept of asset management that has emerged
is very broad and represents a set of business principles for making more effec-
tive resource allocation decisions. While much of the early application of asset
management principles focused on infrastructure preservation jactivities, the
principles apply equally to all functions and the entifé life,cycle of, degision-
making from defining policy objectives to planning, programming, budgeting,
program and project development and design, operationsgeonstifiction, mainte-
nance, and system monitoring. In discussing, thi§ wieW of asséf management
with a wide variety of individuals across FIIWA’s program gffices, the terms
“total performance management” and “total system management” were used to
describe the broad concept @f, assetgmanagement that currently exists. Irre-
spective of the term used to describe the'business principles that are at the heart
of asset management, it represéntsa comprefiénsive approach to managing
resources and the transportation system

OBJECTIVES

The FHWA Office of AssebManagemeiit, as part of its mission to promote asset
management, 4868 significant opportunities for partnering and leveraging
resources within FHWA. The purpose of this project is to create a coordinated
agencywide asset management strategy by:

e Intreasing the undgrstanding of, and support for, asset management
throughout FENAAT

e Identifying the relationship of asset management principles to key program
offices;

¢ ldentifying ways to leverage resources and develop collaborative efforts sup-
porting asset management; and

e Developing a coordinated action agenda to provide support for
implementing asset management with state DOTs and other partners.

To provide a starting point for the development of an agencywide agenda, indi-
vidual “white papers” were developed for each major program office including
Infrastructure, Planning, Operations, Safety, Environment, Right-of-way and
Federal Lands. Each white paper describes the principles of asset management,
relates these principles to the specific program office’s functions, identifies
ongoing activities and research that support asset management and suggests
some future activities, including coordination with other offices, that might be
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useful in the future. A brief summary of each white paper is included as an
Appendix to this paper.

This position paper provides a synthesis of issues and observations raised in
developing the white papers, and sets the stage for a one-day workshop
involving FHWA senior managers to discuss the white papersfand define an
action agenda for coordinated asset management strategies in the

RELATIONSHIP TO FHWA STRATEGIC
THE “VITAL FEW”’

A stronger and more coordinated focus on asset mag
realize its goal of improving America’s transportati

national highway programs and leader in tr
service.

ew priority areas of

Stewardship and
ing capacity expansion or
on and improve mobility,
incidents in evaluating transportation
f projects on the environment.

Asset management reflects and
Safety, Congestion Mitigation,
Streamlining. It addresses the
system management alternatives
by incorporating the costs
alternatives, and onsj
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Asset Management Principles

Asset management is a set of business principles and best practige methods for
improving resource allocation and utilization decisions. It reflects @xcomprehen-
sive view of system management and performance. The core principles of asset
management are:

¢ Policy-Driven - Resource allocation decisions are based on & well-defined set
of policy goals and objectives. These objectives reflect desirgd system copeli=
tion, level of service, and safety provided to customers,and typisally are'tied
to economic, community and environmental goals@as well;

e Performance-Based - Policy objectives are translateddnto syStem perform-
ance measures that are used for both day-tesday andétrategic imanagement;

e Analysis of Options and Tradeoffs - Degisions ‘0nshowsto allocate funds
within and across different types of investiients (e.g., preventive mainte-
nance versus rehabilitati®n,” paveinents versus, bridges; capacity expansion
versus operations; different mgddal mixes, Safety, etc.) are based on an analy-
sis of how different allocations Will impact achievement of relevant policy
objectives. Alternative methods for achieving a desired set of objectives are
examined andf@évaluatéd.

¢ Decisions Based om Quality Information - The merits of different options
with respect to an agency’s policy'goals are evaluated using credible and cur-
rent data. Jhere appropriate, decision-support tools are used to provide
easy acceés to needed irfobmation, and to assist with performance tracking
and predictions.

¢ Mgnitormng,to Provide Clear Accountability and Feedback - Performance
results are monitored and reported for both impacts and effectiveness. Feed-
back on actual“performance may influence agency goals and objectives, as
well a8 resource allocation and utilization decisions.

These principles are not unfamiliar, nor are they radical. Most transportation
practifieners “would agree that investment decisions should be based on
weighing costs against likely outcomes, that a variety of options should be con-
sidered and evaluated, and that good information is needed for decision-making.
Many agencies are now pursuing performance-based approaches to planning
and programming, monitoring system performance, and developing more inte-
grated data and analysis tools to evaluate tradeoffs among capital expansion,
operations, and preservation activities. Most agencies recognize that application
of asset management principles is critical in times of constrained resources, when
all investment and budget decisions are subject to increased public scrutiny.
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Asset Management-Related
Activities at FHWA

The white papers developed as part of this project document a wide sange of
asset management-related activities that are taking place in edech of THWA’s
major program offices. In addition to documenting existing activities, each White
paper identifies a number of potential future activities that might be initiategl o
further promote asset management throughout the agency, A stimimary of £ach
white paper is included in an Appendix to this positibn paperand the @6inplete
set of white papers will be provided to all participants ingthe workshop. The
purpose of this section is just to illustrate the types 0f actififies within each office
related to asset management.

Office of Infrastructure supports a broad ratige of activities that are directly
related to asset managemént, including proceédural and technical guidelines
and research on design, construction, ¥materials, facility preservation and
quality assurance for infrastrlicture. In addition, the Office promotes asset
management directly through “i§)Asset Management unit by providing
guidelines and best préctiee mategial, supporting training, establishing a
website and“€ommuinity of ypractice, hyand developing and supporting
economic analysig-based decision-support tools.

Office of Operations has initiated“dn asset management program plan that
will establiSh™the analyfiéal foundation for the management of operations
assets ard create linkages With broader transportation asset management
activities. \The Office has also been involved in a wide variety of efforts to
defelop degision-support tools that can evaluate system operations strategies
and documenbthe bénefits of operations investments.

Office of Planning assists states and MPOs in following planning regula-
tionsiand guidelines that reflect all of the principles of asset management.
The Offige?s Capacity Building program focuses on a wide variety of topics
reléyant to asset management including performance measurement, multi-
modal tradeoff analysis, and cost estimation. The Office also supports
research and provides guidance on a wide variety of decision-support tools,
data integration and management, and data display and communication
techniques. In addition, the Office has a number of initiatives aimed at more
effectively integrating operations, freight and safety into the system planning
process.

Office of Safety is applying asset management principles both in directing
the resources of the Office itself and in working with states on defining the
most cost-effective methods and strategies to improve system safety. It is
actively involved in encouraging the development of strategic safety plans at
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the state level and in providing, in association with a broad range of partners,
technical and procedural guidance on a wide array of safety strategies.
Research activities include the development of number of decision-support
tools for evaluating the safety impacts of both facility design considerations
and various safety investment strategies. Other research activities focus on
improving the safety performance of highway infrastructu®® and roadside
features.

e Office of Environment focuses on defining and developing best practice
methods for meeting environmental stewardship responéibilities as‘ cost-
effectively as possible. Environmental streamlining, supp@it for the use of
environmental management systems and the development ©fybest practice
maintenance strategies that protect sensitive epifironmental tesomueés are
examples of activities that support asset mandgements The Oftice works
closely with other offices to integrate envirdnimentdl conSiderations into
infrastructure design, operations and pldhning. Fhis facilifates integrated
decision-making and the delivery of transportation serVices that meet
environmental goals as well.

e Office of Real Estate Services primaiy,focus is administering Federal law
and regulations related to relefation assistaniee and real property acquisition.
However, given both the cost ang potential project schedule impacts of relo-
cation and right-of-waygastivities, @ffective administration of this program
can have sigfiificant Antpacts on projechand program delivery. Moreover,
advance acquisition (strategies, Where permitted, can plan an important role
in preserving future fransportation oOptions. The Office provides guidance on
the effective management of relocation and right-of-way acquisition activities
as well agfon property management including disposal of excess land. The
Office also works with other partners on joint use and shared use issues
related to tight-of-way which has become an important source of revenue in
sgme states.

e Office of Federal Lands Highway administers a range of funding programs
aimedh at planning, developing and preserving transportation facilities and
services en Federal lands and Indian Reservations. Working closely with its
partnersiinieluding the National Park Service, U.S. Forest Service, U.S. Fish
and Wildlife Service and the Bureau of Indian Affairs, the Office provides
support and guidance on the development and use of pavement, bridge,
safety and congestion management systems. The Office also has provided
support for regional and long-range planning and performance-based
planning with a number of its partner agencies.

The above summaries provide a brief sampling of the types of activities each
office is engaged in that relate to asset management. The amount and range of
existing activities that support asset management are impressive and many of
these initiatives involve cooperative efforts across offices and with other partner
agencies and organizations. By documenting current and potential future
activities, the white papers provided a starting point for a more integrated and
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coordinated asset management strategy/plan for the whole agency. In addition,
the full set of white papers is useful in identifying a number of broad issues or
themes that can be included in the action plan. These cross cutting issues are dis-
cussed in Section 4.0.

‘N
\
™
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Applying Asset Management
Principles to FHWA Program
Areas

As summarized in Section 3.0 and the Appendix, each office in FHWA that pas-
ticipated in this effort is already undertaking a broad array of activities that are
very consistent and supportive of asset management pxifi€iples. I order toduild
on these existing efforts and provide a vision for héw the activities of*different
offices can be mutually reinforcing, the following| @bjectises arefproposed that
cut across all areas:

e Support performance-based planning, programming afici management
processes;

e Strengthen vertical linkages across the flansportation facility life cycle: plan-
ning, project development, op@rations and‘maintenance;

e Strengthen horizontal linkages acto8s program areas to improve capabilities
to address muftiple objectivesin an infegrated fashion; and

e Move towards a common and integrated base of information and analysis
tools.

PERFORMANCE-BASED PLANNING,
PRQGRAMMING, AND MANAGEMENT

Establishing businessgpiocesses that embody the principles of performance-based
planning, programming and management is a prerequisite to effective asset
management. FHWA’s work with state and local transportation agencies should
pentinue @ ‘emphasize the key ingredients of performance management
meluding clearly established policies that can be traced to outcomes, and a cul-
fure mwhich options for improving performance are routinely considered. In
addition, a comprehensive and consistent approach to performance measure-
ment should integrate all of the key policy issues of concern. Current efforts to
integrate safety, freight and operations into the planning process should continue
and be extended to programming and overall system management as well.

Many transportation agencies are recognizing the need to embrace a stronger
customer service orientation as their focus shifts from one dominated by con-
struction to encompass a broader management and operations role. Accord-
ingly, transportation system performance from the customer perspective is an
increasingly important consideration in transportation decisions. FHWA’s
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research efforts on performance measures across all areas can further strengthen
the consideration of user costs and benefits within transportation planning,
resource allocation, design, construction, maintenance and operations. Support
for multi-jurisdictional approaches is also important in recognition of the fact
that travelers perceive performance in terms of their total trip, without regard to
facility ownership.

VERTICAL LINKAGES ACROSS THE LIFE GYCLE

The idea that transportation investments should be viewed ffom a long-term,
life-cycle perspective is a central theme of asset management. Ecofomic analysis
methods for analyzing highway projects based on theiff inifidhconstriistion(costs
and the continuing stream of maintenance and opgrations gosts are well estab-
lished. Infrastructure research at FHWA is developing rnew¢pavement and
bridge designs and construction methods thatfincréasedlife and reduce ongoing
maintenance costs. Research and tool developmient on wiork zofies is ongoing to
help agencies factor in user costs associated withiconstraction'into the life-cycle
equation. New life-cycle analysis tooléideveloped by FHWA for pavements and
bridges incorporate user cost considerationspand @mploy risk analysis methods
to account for uncertainties. Development of niew life-cycle cost analysis meth-
ods for the operations assets (includifigithe increasingly costly and sophisticated
array of ITS equipment) afe pars of FITWA'’s Office of Operations’ future work
plan.

Strengthening linkages across decisionsat different stages of the facility life cycle
goes beyond applicatiori of,life-cycle cost analysis. Working towards stronger
connections Mefween plannihg and programming is a crucial element of
performance-based planning. “Improving the flow of information and experience
from relocation and right-of-way, environmental mitigation, construction,
operafions angd maintenance back into planning and programming allows these
upront decisionsiebefinade based on better information. Processes that foster
collaboration and communication among planners, designers, construction man-
agers, anichmaintenance and operations staff result in better decisions at all stages
of the life'¢yele. FHWA is involved in several efforts to integrate safety, opera-
tongpand infrastructure issues throughout the planning process and, again,
these efforts should be continued and extended.

HORIZONTAL LINKAGES ACROSS PROGRAM
AREAS

Integrating decisions across “stovepipe” program areas - such as pavement,
bridge, safety, and operations is an important challenge faced by transportation
agencies. Asset management principles call for the consideration of tradeoffs
across different types of investments based on multiple objectives. There is
growing interest in, and use of, corridor approaches to planning and
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programming transportation improvements which requires an integrated per-
spective. Similar approaches are required for system planning and system man-
agement. The options and tradeoff analyses implied by comprehensive asset
management also require a degree of integration across functional specialties
including planning, engineering, operations, maintenance and finance.

Research and technical assistance efforts within FHWA’s differentprogram areas
can recognize the need for methods of comparing different types of inivestments
and also for using an integrated approach to address multiple program, area
needs. For example, the Safety Office has supported the development of a tool to
help agencies decide on safety features to be implemented in€onjunction With
resurfacing projects.

Incorporating environmental considerations in projedt development and mainte-
nance is another example of horizontal linkage. FHIWA’s Qffice of Environment
is working to encourage the use of context-sensitive appudaches to design, which
allows for flexibility to address multiple concérns withiit the degign process and
moves away from a strictly regulatory compliafice-based approach.

Finally, and perhaps most dimportasitly, achieving many key transportation
objectives requires working across, agericiesiin, a ¢complex institutional environ-
ment. The customer perspective onithe trip™irréspective of facility ownership
or operating/maintenance responsibilify has already been mentioned. The per-
spective on total performafice and systemhmanagement embodied in asset man-
agement principle§ will féquire new, workingyrelationships and shared responsi-
bilities. In the case of Safety, many '@ FHWA’s current initiatives reflect the fact
that both transportatiort and non-transportation organizations will need to work
together to achi@Ve @esired results. Similarly, the coordination of system plan-
ning and opgrations strategies with land-use, economic development, and envi-
ronmental programs alsoféquires broad partnerships to be effective.

INFORMATION'AND ANALYSIS TOOLS

Data ang analytic tools are important building blocks of an asset management
approach.® Fhere are significant overlaps in data needs, and to some extent,
analysis methods and tools across the different FHWA program areas. Multiple
Officesiat FHWA have supported the development of analysis tools for use in
planning, evaluation and design - including several tools for life-cycle costing
and benefit/cost analysis. There is a need to establish a broader understanding
within FHWA of the past, current and planned tool development efforts, and
also to work towards a common understanding of where each tool fits within a
holistic decision-making framework.

The FHWA'’s Office of Asset Management has been promoting data integration
as a key emphasis area. Data, and the decision-relevant information generated
from it, are recognized as a key corporate asset yet many data quality, manage-
ment, access and cost issues remain as a challenge particularly as performance-
based management is implemented more widely. The pending Federal reau-
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thorization legislation may include a variety of new data provisions and
requirements in recognition of this issue. FHWA can and should continue to
play a strong leadership role in the area of data management. For example, the
essential role of geographic information systems (GIS) in data integration is
widely recognized within the agency, and many research activities are underway
which utilize GIS for data visualization or as the base technolog an analysis
tool. FHWA can also play an important role working with its pa
mote data standards and interoperability.

‘N
\
™
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Recommendations

Many potential future activities that would support asset management have been
identified in the seven white papers. The suggested activities), have been
organized in the areas of policy and regulatory activity, technical assistance and
information dissemination, research and technology, and coordifi@tion. »All of
these activities are worthy of consideration and define an ambitious program,for
each of the respective FHWA offices. There also is value in cdnsidering recom-
mendations that cut across issues faced by more than one FHW A office including
the cross-cutting themes discussed in Section 4.0. The8é réeemmendations are
highlighted below.

RESEARCH OPPORTUNITIES

e Asset management implies a comprehensive and irttegrated approach to
managing the transportatioipsystefiiwbhere age three key areas where further
development of approaches an@l methods, and dissemination of best practice
is important.

- Planning and prografiming: ThéyOffice of Planning is already working
with othe¥ offices(to define planning approaches that integrate considera-
tion of operations, freight, saféty, environmental streamlining and context
sensitive solutiong into tradifibnal long-range system, corridor and
project plamming ‘activities. Developing practical approaches for more
compiéliensive planning is a key requirement for asset management and
should continue tghreceive high priority from the offices involved in the
effort.

= | Systemmanagenient: Day-to-day system operations require coordination
among a widerange of operations, incident response, safety, maintenance
and work zone activities.

- Mulfifagency coordination: Managing the system effectively from the
custorriers’ point of view, and effective utilization of available resources,
will'require a much more extensive set of cooperative working relation-
ships among different agencies and jurisdictions than has traditionally
been the case. The recent focus on operations and safety has highlighted
this issue but it also relates to physical preservation and maintenance
activities as well.

The ongoing work in FHWA on all of these issues is important but
additional models of best practice would be useful.

e Systems such as HERS, HPMS, and NBIAS have been invaluable in assisting
FHWA and the Congress in identifying highway investment needs nation-
wide in terms of new construction, reconstruction, and rehabilitation of
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pavements and bridges. State DOTs and some MPOs have similar capabili-
ties using pavement and bridge management systems and traditional travel
demand models. Corresponding analytic tools in areas such as operations,
safety, freight, and environmental mitigation would provide a more complete
and balanced picture of investment needs. The Offices of Planning,
Operations and Safety are looking at a broad range of analytic tool needs and
issues. However, a more comprehensive review of needs and Opportunities
and a coordinated action plan might be helpful. FHWA should spearhead
the development of these new tools in collaboration with staie DOTs.

e Improved planning-level estimates of costs and impacts of highway invest
ment options are also needed at the corridor and project development leyels.
Assessments of options in terms of performance auitl cost Would bénefif from
estimating methods that can be applied early/iit the ptoject development
cycle, before key decisions on the nature and s¢ope ofdprojects are solidified.
These planning-stage capabilities are needéd in sevefal areas, including right-
of-way costs, environmental impact mitigation, saféby featfires or improve-
ments, and operations installations.

e FHWA has strongly supported economiig,analysis methods and consideration
of user costs and benefits in it§ analytic toolsand research programs. It can
leverage this experience using résults of compleémentary research programs
in asset management newmunderwaysthrough NCHRP. For example, it can
provide assistance té state’ DOTs in cenducting analyses of options and
tradeoffs by applying the tools, now “being developed through NCHRP
Project 20-57. Similatly, FHWA'S interests in performance measures that
strengthen thessensideration of user costs and benefits can be combined with
results of NCHRP Project 20-60 dealing with performance measures useful
for asset/fanagement

e The growing attention to operations and the need for operations-related
infrastructuréssuch a6 ITS systems will introduce a new set of maintenance
and rehabilitation‘requirements to serve these assets. DOTs need to under-
stafidhhhow to manage these maintenance and rehabilitation needs. In con-
trast “With more traditional infrastructure (pavements, bridges, roadside
appurtenatices, drainage facilities, etc.), operations systems entail not only
sttuctural needs (posts, masts, signal and sign bridges, etc.), but also system
reliability considerations. These require new maintenance planning and
scheduling methodologies, including preventive maintenance and scheduled
maintenance concepts similar to those used, for example, in tunnel system
management and potentially the aircraft industry. Collaboration between the
Operations, Infrastructure, and Safety Offices is needed to develop the scope
and approach of analytic tools that can be used at a planning stage as well as
at a more detailed operational stage.
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PARTNERING OPPORTUNITIES

FHWA should consider establishing an agencywide asset management task
force to:

- Identify and coordinate, where appropriate, the gwarious asset
management-related activities occurring in the agency;

- Identify gaps in research or technical support activitiesgamd develop
strategies for filling these needs; and

- Monitor and update a coordinated asset management acfion plan.

Essentially this task force would follow up and buildsen the fesults of the
white papers and workshop included as part ofdthis praject. FITWA should
engage the Division Offices in an agencywijde effoff 'to_promote asset
management by providing additional training gpporifinities, @@mmunicating
the asset management-related activities{ Occurging at Headquarters, and
identifying the full set of resources and teghnical Suppest available to state
DOTs. The Office of Infrastructure has takely a positive step in this direction
by creating an AM Advisory groupneonsisting of a number of Division
Administrators and inviting i%ision staff tpatiénd the NHI course on asset
management now being deliveréd to individual states on request. The
appropriate role for Resemrce Ceritéds also should be considered as part of
this effort.

FHWA working with AASHTO may want to establish a lead state program
focusing on best practice examples. »Because the concepts of asset manage-
ment are yefy Broad, éxamples of best practice can answer the question
“what do@§ good asset management look like?” There may be lead states for
various @spects of aséét management (e.g., planning, maintenance, program
delifery,etc.), as well a8 examples of more comprehensive approaches.

EHWA shouldeentifitie and reinvigorate its cooperative effort on asset man-
agement with AASHTO (working with the newly established Subcommittee
on Asset Management), TRB, ITE and others. This effort can coordinate
research) initiatives and target technical assistance and implementation sup-
post where it is most needed.

The planned asset management capacity building effort by the Office of
Planning (including an upcoming peer exchange) offers an excellent
opportunity to draw on the experience and activities going on across
program offices.

While asset management focuses on more than the condition and preserva-
tion of physical assets, FHWA can encourage a consistent approach to man-
aging all physical assets by identifying basic condition data, life-cycle cost
parameters, and management systems required for all assets across infra-
structure, operations, safety, environment and right-of-way. Best practice
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examples, status of research and data management and integration strategies
could be part of an information clearinghouse.
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White Paper Summaries

INFRASTRUCTURE

Goals and Performance Measures

Physical condition (e.g., damage, deterioration, and distress)
User-oriented performance or serviceability measures (e.g., totighness)
Indicators of remaining life or value

Life-cycle costs

Options and Tradeoffs

Strategic tradeoffs between preservation, operations, and eapacity expansion

Choices of materials, cofi§tfuctiofi_ miethods,"ahd preservation and mainte-
nance approaches (preventatiyéwversus reactive)

Choices of different mechanisms for delivery, such as accelerated bridge
deployment ogaccelerat@d éonstruction programs

Information

Infrastructure inventorjand condition

Infrastrugfure performariceé @ver time as a function of environmental factors,
traffic loading, designfeonstruction/materials, and maintenance practices

Infrastructure maintenance, rehabilitation and reconstruction costs

Analysis Methods

Life-gyele cost analysis
Deterioration modeling
Ageney and user cost modeling
Benefit/cost analysis
Prioritization and optimization

Investment analysis
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Implementation Processes and Practices

e Infrastructure investment analysis as part of long-range planning and needs
studies

e Transportation program development reflecting infrastructure,strategy selec-
tion, prioritization methods, and corridor-based approaches

e Use of life-cycle cost analysis to evaluate alternative designs

e Adoption of design and construction best practices to reduceflife-cycle'¢osts

Current FHWA Activities

e Leadership within FHWA on asset management pfactice, through smpport of
the Transportation Asset Management Guide, thé compafiion NHI course on
transportation asset management, and the AASHTO ASset Management web
site

e Technical assistance and information dissemination onia broad set of infra-
structure management gmethods, includifig life-cycle cost analysis,
engineering-economic analysis, development @nd use of infrastructure man-
agement systems, design and €ohstructiontmethods, work zone management,
and data collection and integration

e Support for dewelopméntof infrastructiire management systems and analysis
tools, including the Mational“and state versions of the Highway Economic
Requirements Systeém (HERS), “Stfuctures management (tunnels, culverts),
roadway hardware mahagement, and pavement design

e Research énd technology activities to improve infrastructure performance,
reduce miaintenance reguirentents, reduce user costs (including work zones),
develop'safer construction methods, and promote context-sensitive design
practices that incorporate environmental stewardship considerations, and
support long=tefmmififrastructure performance monitoring capabilities

Future FHWA Activities

¢ WProvide“feehnical assistance to help agencies perform tradeoff analysis,
addréss, organizational issues, estimate and apply user costs, and provide
guidance on methods for developing infrastructure preservation and pre-
ventive maintenance strategies

e Continue research and technology activities focused on improving informa-
tion for decision-making, training and professional development, technology,
and deployment

e Work with the Office of Operations to develop technical information on
operations asset life, recommended techniques and timing of maintenance,
and unit costs of system maintenance, repairs, and replacement
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Work with other FHWA offices (Planning and Environment, Operations,
Safety) to support development of new analytic tools for evaluation of
options and tradeoffs

OPERATIONS

Goals and Performance Measures

Mobility (throughput, delay), by class of road user
Reliability (travel time variability)

Safety (crashes, injuries, fatalities)

Security

Agency-specific output measures are negfled 0 séipplement user-oriented
outcome measures, since performance in Qperationssrelated areas (mobility,
travel delay, reliability, safety, etc.) will be ‘affected by many factors outside
of the control of an individual trapépertation @gency

Options and Tradeoffs

Mix and balance acrossgprogrant akeas, including Arterials Management,
Freeway Mar@gement, Emergency Management, Freight Management, Work
Zone Managenient, Incident Management, and Road Weather Management

Selection of specific Sthategies within each program area (e.g., for freeways:
lane managefienity ranip metering, electronic toll collection, etc.)

Mix of physical hardware, §yStems, and personnel investments

Allg@ation \of systemi capacity across user groups (e.g., transit, high-
ocetipancy vehicles, and general purpose traffic; or between freight and pas-
senger travel)

Consideration of operations strategies as an alternative to capacity expansion

Information

Inveritories of physical and system operations components
Real-time traffic operations performance: throughput, delay
Customer input

Crash records and causal factors

Operations equipment failure rates

Life-cycle costs of operations assets

Personnel requirements of operations programs and strategies
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Analysis Methods

e Operations strategy effectiveness analysis
e Benefit/cost analysis

e Life-cycle analysis addressing comparison of strategies witli different time
horizons

e Traffic simulation/optimization

Implementation Processes and Practices

e Coordinated multi-agency operations programs across Sstate and local
agencies

e Consideration of operations strategies in long-rafige plaining

Current FHWA Activities

e Development of operations asset management framework

e Pilot investigation of traffi¢’signals asséhmanagement subsystem

Future FHWA Activities

e Continue deygélopinggbperations assehymanagement framework and tools,
including;:

- Operations performance measures
- Life-cygl@ ¢osking methodologies and tools for different operations areas

- Development of apyopetations need identification and costing tool to esti-
mate national-level operations improvement needs and costs

— | Development ofdmianagement systems for Traffic Signals, Data and
Information, Traffic Management and Control, Freeway Management,
and Roadway Management

- Develepment of an umbrella Operations Asset Management system with
linkages to support broader Transportation Asset Management analysis

- Outreach activities with AASHTO, TRB, and ITE committees on opera-
tions asset management, including presentations and workshops, prepa-
ration and distribution of guidance materials, and tool development and
training
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PLANNING

Goals and Performance Measures

e Planning goals include preservation, mobility, accessibility,
congestion relief, economic development, environmental
cost-effectiveness

e Performance measures include level of service; travel time
tion of physical assets; crash, fatality and injury rates; incide
mobile source emissions; wetland acreage; community cc
costs; and user costs

response
ion; life-

Options and Tradeoffs

e Tradeoffs among preservation, expansion

expenditures

e Tradeoffs between passers and freight m

e Tradeoffs among modal a

e Vehicle fleet characteristics

Analysis Methods

Travel demand modeling and traffic simulation

¢ Infrastructure management methods

e Strategy impact assessment
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e Benefit/cost analysis

e Air quality modeling

Implementation Processes and Practices

¢ Long-range plan development and updates

e Corridor and regional planning

e Performance measurement and monitoring

e Transportation improvement program development

e Linkages among planning, programming and budgeting

Current FHWA Activities

e Reviews at the state and metropolitan leyéls to asséss current efforts in fol-
lowing planning guidelines and regulations, and offénsuggeétions

e Encouragement and suppart of the broader‘use of data, modeling, and ana-
lytic tools

e Research on scenario analysis techniques arid¥isualization tools for planning

e Best practices and case studies on stréngthening performance-based planning
practice

e Work with the Office of Safety Oh the safety conscious planning initiative,
and with the Offi¢eé yof Freight'Management and Operations to better
integrate frei@ht planning

Future FHWA Activifies

o  Work*with the Office of Asset Management to develop a more consistent
ihessage that perfefinance-based planning is a key building block of good
assebmanagement

e Includea focus on asset management and performance measurement in the
Transpottation Planning Capacity Building Program

s = Identifyrdata and analysis tool gaps in areas required for more integrated
planning (operations, safety, freight) and define research programs to
develop these gaps

¢ Continue to identify and promote the use of tools such as management sys-
tems as part of long-range planning, programming and budgeting efforts

¢ Document case studies at the state and MPO levels illustrating best practice
with respect to asset management and planning (e.g., use of HERS-ST for
planning)
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SAFETY

Goals and Performance Measures

e Reduce fatalities, injuries, and crashes

e U.S. DOT target: 1.0 fatalities per 100 million VMT by 2008

e FHWA fatality reduction targets for roadway departure, intersection, and
pedestrian crashes

Options and Tradeoffs

e Balance of investments in engineering, enforcem@nt, eduieation, amdfemer-
gency response

e Balance of programs targeted at driversy vulnerable users, vehicles, and
highways

e Balance of programs targeted at work zQmes, intersections, vehicle-train
crashes, head-on crashes,€0ad dep@fture crashies, and truck crashes

e Sustained versus spot safety aéfivities

e Inclusion of safety design features in preservation, operations and capacity
projects

Information

e Crash recordssand causalfactors

e Highway/design characteristics that relate to safety

e Safety hardware inventory

Analysis Methods

e Strategy effectiveness analysis to assess the likely reduction in crashes, inju-
ries ane fatalities from different strategies

¢ Heenomicbenefit/cost analysis

s Prioritization and optimization analysis to most effectively allocate limited
resources to maximize reductions in injuries and fatalities

Implementation Processes and Practices

e Integration of safety considerations into long-range transportation plans

e Integration of safety considerations into program development processes
within safety programs and across all program categories
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e Development of state-level safety plans with participation from broad set of
partners

e Adoption of design and construction best practices reflecting safety con-
siderations

Current FHWA Activities

e Safety conscious planning effort to integrate safety consideratigmsithroughout
transportation planning and programming processes

e Active participation in AASHTO Strategic Highway Safety Plan development
and implementation efforts

e Technical assistance to states on implementation #f satety programs
e Research and education on safety best practices and efféctiveriess

e Support for information system and analy$is tooldeévelopment, including the
Interactive Highway Safety Design Module (IHSDM)F Roadside Safety
Analysis Program (RSAP)gResurfacing Safety\Resource Allocation Program
(RSRAP), Traffic and Criminal“Software \package (TrACS), AASHTO
Roadway Hardware and SafefyjManagement, Systems effort, and AASHTO
Transportation Safety Information Managemerit Systems (TSIMS) effort

Future FHW A{Activifies

e Continue existing #esearch, technical assistance, and outreach activities to
support a performangesbased approach to transportation safety

e Use assetdmanagement principles to increase focus and accountability for
safety with decision-makers. Relate results to actions using analytic capabili-
ties available today tg estimate impacts of safety programs and demonstrate
predicted benefits of safety investments

ENVIRONMENT

Coals.and Performance Measures

¢ Goals'include environmental protection and stewardship, improved quality
of environmental decision-making, and environmental streamlining

e Performance measures include mobile source emissions, water quality, noise
levels, wetlands acreage, ecosystem preservation and enhancement, process
efficiencies, and number of States implementing environmental best practices
in planning
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Options and Tradeoffs

e Location, design, and environmental mitigation features of transportation
projects

e Integration of environmental best practices into highway, rehabilitation
projects

e Tradeoffs between construction and maintenance options (mategials and
techniques) and environmental impacts

e Choices among transportation control strategies for air qualify improvement

Information
e Air and water quality data

e Ecological data, including wetlands, gcritical diabitat [areas, habitat
connectivity

e Model projection data of emissions levels, lanidh use, clitnate variability, etc.

o Cost data on various environmental mitigation strategies and alternative
materials

e DProcess data, including time to fulfill regulatory requirements and project

delays
Analysis Methods

e Air quality confermity analysis
e Benefit/gost analysis

e Geospatial, analysis integrating multiple environmental and infrastructure
ddta

e “Iracking and assessment of environmental performance indicators

Implementation Processes and Practices
¢ NEPA process and compliance with state and Federal regulations

¢ Development of environmental policies, procedures and commitments with
partners

e DPreparation, implementation, and monitoring of environmental mitigation
plans

e Use of environmental management systems to track environmental planning
processes, project-level requirements, environmental performance

e Integration of environmental planning with transportation planning, pro-
gramming and budgeting
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Current FHWA Activities

e Support for transportation agencies in complying with environmental
regulations

e Technical assistance to transportation agencies for meeting their envi-
ronmental responsibilities and advancing environmental stewardship,
including promotion of integrated planning approaches, resear¢hiyon trans-
portation and climate change, support of environmental mam@gement sys-
tems, and dissemination of best practices

e Research to build knowledge and develop models and tool§,\including gco=
system - and watershed-level management strategies, emission&from mgabile
sources, maintenance best practices for water quality, and hazardousghateri-
als management

Future FHWA Activities

e Support to transportation agencies in integeating envifonmental data and
performance objectives infe existing asset midnagement systems, including
the application of geospatial tools

e Conduct research on costs and performance of environmentally sound tech-
nologies and practices for transpostation construction, preservation, and
maintenance

e Conduct researchi to develop, @8t and disseminate information about man-
agement techniques to\improve envizonmental performance, including use of
programmatigmgreements and advanced mitigation strategies

e Increase focus on environmental issues of regional or national scale

¢ Continug development and promotion of interjurisdictional and collaborative
project planhing and fécision-making, including work to integrate transpor-
tation environmentdl planning with other environmental planning processes

e Continue work to integrate environmental metrics with other key measures
during the NEPA process, including economic, community, mobility, and
safety etfects

RIGHT-OF-WAY

Goals and Performance Measures
e Timeliness and cost-effectiveness of providing right-of-way for projects
e Minimizing costs and risks of right-of-way acquisition

e Compliance with Federal and state law, including full compensation for all
property acquired and satisfaction of all relocation assistance requirements
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e Cost-effectiveness of property management while ensuring safety and envi-
ronmental protection

e Managing access to highway facilities to maintain mobility and safety

Options and Tradeoffs

e Transportation alternatives analysis: corridor location and alignments

e Timing of property acquisition and disposal

e Incorporation of right-of-way activities within design-build €ontracts

e Access management provisions

e Corridor management preservation techniques

e DProperty management options (maintenance r@sponsibilities) joint develop-
ment, shared-use agreements) and practiced\(maintefiance and upkeep)

Information

e Complete, accurate, currentinformatiomon property holdings

e Real property and relocation €osts by categofy of parcel, project type, and
location

e Time requireffiénts fof different project phases by project type and location
e Environmental characteristics of parcels, and mitigation needed

e Project experience: suceess and riskfactors actually encountered, and recom-
mendation$ for addressiigisimilar situations in the future.

Analysis Methods

e Sdheduling

e [roperty acquisition cost estimation
e Revenueestimation

¢ Dand valuation

¢ Geographic Information Systems analysis

Implementation Processes and Practices

e Analysis of corridor development, preservation options, and joint develop-
ment opportunities in long-range planning

e Estimation and updates of right-of-way needs, costs, and mitigation
requirements
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e Planning and scheduling of right-of-way acquisition to allow sufficient time
for completion before construction

e Operations and maintenance of the right-of-way

Current FHWA Activities

e Technical assistance to agencies throughout the entire cycle of project deliv-
ery and encouraging the use of property inventory and maintenamce Systems

e Sponsorship of research on right-of-way topics, including pérformance Meas-
ures, advanced acquisition, corridor preservation, and procediures to support
innovative contracting practices and streamlined transportatignidevelopnient

e Development of technology to support right-of-Way management including
web-based statistics and GIS and data managément dpplications for local
agencies

Future FHWA Activities

e Continue to encouraged tise off @emprehensive right-of-way inventory
databases

e Develop tools to assist agenciéshin determininng how much property is
needed, how much to dispese, and hew far in advance to begin the acquisi-
tion process

e Develop tools to better integratenright-of-way in long-range planning by
helping decision-makess to anticipafe long-range property needs and evalu-
ate impacts

e Conduct’ eéducation agtivities» emphasizing right-of-way asset management
options

e Improve rightof-way €ost estimation methods

FEDERAL LANDS

Coalsiand Performance Measures

e Mission is to improve transportation access to and within Federal and tribal
lands, support recreational travel and tourism, protect and enhance natural
resources, and support economic development in rural areas

e Business improvement goals (consistent with FHWA'’s Vital Few) are:
- Improve the safety of transportation on Federal and tribal lands;

- Streamline the environmental process;
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- Work with partners to ensure that transportation planning is an integral
part of their planning processes; and

- Improve the accountability of all parties involved in project management.

e Specific performance measures include minimizing project delivery costs,
maximizing capital improvement with public funds, improWing stability of
the multi-year program, improving environmental compliance§etvices, and
improving infrastructure condition.

Options and Tradeoffs

¢ Balancing preservation, operations, and capacity expansion ptograms

e Decisions between modal and intermodal optiongf where@appropriate

e Balancing access and mobility objectives with énvirgfiment@l and cultural
protection

Information

e Condition data for transpastatiori fagilities, including pavement, bridge, and
transit

e Inventory data

e Safety data o @rasheg) irjuries, and fatalities
e Traffic data

e Transit system perforimance

e Customey satistaction withiyrespect to access, road and bridge condition,
safety, traffic, viewsglhatural resource preservation, directional signs, and
tramgit services

Analysis Methods

e Infrastructure management methods (life-cycle analysis, deterioration
modeling,etc.)

e lraffic and safety analysis

e Project prioritization

Implementation Processes and Practices

¢ Development of transportation plans defining goals, performance measures
and strategies; development of regional plans in coordination with partner
agencies

e Development of transportation improvement programs based on established
goals, performance targets and prioritization criteria
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e Development and use of safety, bridge, pavement, and congestion manage-
ment systems to analyze needs, identify and analyze project candidates, and
relate investment levels to performance results

Current FHWA Activities

e Publication of final rules for the partners (National Park ServieeaU.S. Forest
Service, U.S. Fish and Wildlife, and the Bureau of Indian Affairs} toydevelop
and implement safety, bridge, pavement, and congestiofi ‘management
systems

e Work with the National Park Service and the U.S. Forest Séruice on nation-
wide implementation of regional and systemwidedemgsterm fransportation
planning; work with the U.S. Fish and Wildlife Sévice to deévelop-a dratt 20-
year transportation plan; publication of tribal “TrasSportation Planning
Procedures and Guidelines”

e Collection and management of infrastructuteinventomyz andd€ondition data
e Maintenance of a safety database and work tewards greater consistency of

crash data

Future FHWA Activities

e Assist FLH pagtners withiimplementing and using the new management sys-
tems; coordinate with the FHWA, Office 0f Asset Management for support

e Improve data collegtion and performance monitoring for all transportation
facilities covened by the,FLHP, particularly for facilities not owned by the
Federal gagVernment

e Publicize the successful tri-party partnerships between FLH, the U.S. Forest
Sexfiice andh 41 state DOTs, and extend this concept to improve coordination
with all pattners

e Develop a program to strengthen transportation asset management for tribal
lands
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FHWA White Paper:
Infrastructure and Asset
Management

The purpose of this paper is to define the relationship betweemmtransportation ésset
management and transportation system planning and tofdescribe the current, and
potential future, activities of the FHWA Office of Infrastructufé thaf support the
implementation of asset management. The paper is onegof a'get of Seven papers exploring
the relationship of asset management to each of FHWA'S major program’areas including
planning, right-of-way, environment, infrastructure, safefy, operatiofigiand Federal lands.

Section 1.0 provides a general overview of dssef management relevant to all program
areas. Section 2.0 defines the relationshipybetween plannihg and asset management.
Section 3.0 describes current, and potential ftuftitre, activities of the Office of Infrastructure

that support asset management.

B 1.0 Overview of Transportation Asset Management

1.1 Definition of Asset Management

Transportation asset management is a set of guiding principles and best practice methods
for making i1nformed transportation resource allocation decisions, and improving
accomntability for these decisions. The term “resource allocation” covers not only
allocation’ef, money 10 program areas, projects, and activities but also covers deployment
of\other resources,that add value (staff, equipment, materials, information, real estate,
ete.). While several of these principles and practices were initially developed and applied
within the domain of infrastructure preservation, most established definitions of asset
management are considerably broader. The Asset Management Guide, recently adopted
by AASHTO defines asset management as:

! Transportation Asset Management Guide, prepared for the National Cooperative Highway Research
Program (NCHRP) Project 20-24(11) by Cambridge Systematics, Inc. with Parsons Brinckerhoff
Quade & Douglas, Inc., Roy Jorgensen Associates, Inc. and Paul D. Thompson, November 2002,
AASHTO Publication RP-TAMG-1.
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. a strategic approach to managing transportation infrastructure. It focuses
on...business processes for resource allocation and utilization with the objective of
better decision-making based upon quality information and well-defined objectives.”

As Mary Peters, FHWA Administrator has frequently put it:

“If I have one additional dollar to spend on the transportation system, what iSthe most
effective way to spend it?”

The essence of asset management is answering that question.

Asset management is concerned with the entire life cycle of transpottation decisions)
including planning, programming, construction, maintenance, and ‘Qperations./ It
emphasizes integration across these functions, reinforcing the fact that actioms’ taken
across this life cycle are interrelated. It also recognizes that ffivestmefifs in_transportation
assets must be made considering a broad set of objective, including physical
preservation, congestion relief, safety, security, economic produetivity, and environmental
stewardship.

1.2  Asset Management Principles

The core principles of asset management,are:

e Policy-Driven - Resourc¢e hallocation “déegisions“are based on a well-defined and
explicitly stated set of poliey goals and ‘Gbjectives. These objectives reflect desired
system condition, level of serviee, and safety"provided to customers, and typically are
tied to economic, coffrritinity and ehvironmental goals as well;

e DPerformance-Basgd - Policy ‘Objectives are translated into system performance
measures that are used for both day-to-day and strategic management;

e Analysis‘of Options and Tradeoffs - Decisions on how to allocate resources within
and across different types of investments (e.g., preventive maintenance, rehabilitation,
pavements, bridges, capacity expansion, operations, different modal mixes, safety,
etc.)'are based on‘am analysis of how different allocations will impact achievement of
relevdnt policypobjectives.  Alternative methods for achieving a desired set of
objéctives are examined and evaluated. These options are not constrained by
¢stablished organizational unit boundaries - for example solving a congestion
problem could involve a capacity expansion or an operational improvement (e.g.,
sighal coordination). The best method is selected considering the cost (both initial and
lonig-term) and likely impacts on established performance measures. The limitations
posed by realistic funding constraints must be reflected in the range of options and
tradeoffs considered;

¢ Decisions Based on Quality Information - The merits of different options with
respect to an agency’s policy goals are evaluated using credible and current data.
These data may apply to specific functions (e.g., pavement and bridge management,
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traffic monitoring) or reflect a more integrated, corporate view. 2 Where appropriate,
decision support tools are used to provide easy access to needed information, to assist
with performance tracking and predictions, and to perform specialized analysis (e.g.,
optimization, real-time simulation, scenario analysis, life-cycle cost analysis,
benefit/cost analysis); and

¢ Monitoring to Provide Clear Accountability and Feedback - Performianee results are
monitored and reported for both impacts and effectiveness. Feedback en actual
performance may influence agency goals and objectives, as well as resouiiée allocation
and utilization decisions.

These principles are not unfamiliar, nor are they radical. Most transportation practitioners
would agree that investment decisions should be based on weighimg,costs against likely
outcomes, that a variety of options should be considered and‘évaluated pand that'quality
information is needed for decision-making. @Many agenciesdare afow pursuing
performance-based approaches to planning and programming, monitoring system
performance, and developing more integrated data and “analysis tobls to evaluate
tradeoffs among capital expansion, operations, and pres¢rvatiorractivifies. Most agencies
recognize that application of asset amanagement prifi¢iples is critical in times of
constrained resources, when all investrient and“Budget decisions are subject to increased
public scrutiny.

1.3  Asset Managemént Practice

Figure 1 illustrates the strategi€ pesource allgeation process that embodies the asset
management principles pf@Sénted aboye.

2 The FHWA plays a key role in standardizing the content and format of data that are mandated by
federal law: e.g., the National Bridge Inventory (NBI) data that are reported by state DOTs.
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Figure1l. Strategic Resource Allocation Process

Policy Goals and Objectives
Performance Measures and Targets

Safety Environment Congestion Security Cost-Effectiveness

Analysis of Options and Tradeoffs

— - — N  —

Preservation Operations Capacity Expansion
Least life-cycle cost to Best mix and Best mix of capital
maintain physical deployment of investment, programs,
assets at condition level operations equipment, and new policies to
required to deliver staff, and programs to maintain and provide
service desired deliver real-time desired service gver
service desired time

Resource Allocation Pecisions

Financial Staff Equipment Other

Program and Service Delivery

System Conditions and Service Levels

The diagram includesghe following eleémients:

e Policy Goalsgand Objectives,| supported by performance measures are established
through the "policy. @nd systém planning process and used to guide the overall
resourcéallocation process.

¢ DAnalysis of Options and Tradeoffs includes examination of options within each
mnvestment area, ashwell as tradeoffs across different investment areas. The definition
of investmentareas is flexible and can be tailored to how an individual agency does
busifiess. Foriexample, an agency may have a separate safety investment area and
also incorporate consideration of safety within system preservation, operations, and
capacity expansion expenditures. Each option and tradeoff is evaluated with respect
tQ established agency goals and performance objectives.

¢ Resource Allocation Decisions are based on the results of tradeoff analyses These
decisions involve allocations of financial, staff, equipment, and other resources to the
different investment areas and/or to different strategies, programs, projects, or asset
classes within an individual investment area.
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e Program and Service Delivery is accomplished in the most cost-effective manner
which again involves consideration of different delivery options (e.g., use of
contractors, interagency agreements), as well as a delivery tracking process involving
recording of actions taken, costs, effectiveness, and lessons learned to guide future
activity.

e System Conditions and Service Levels are tracked to see the exfémt to which
established performance objectives are being addressed. This information is used to
refine policy goals and priorities (e.g., put more emphasis on safety ing@8ponse to an
increase in crash rates).

1.4 Transportation Investment Categories

In Figure 1, the box labeled “Analysis of Options and Tradeoffs’dshiowd three types of
investment categories - preservation, operations, andfcapacity’ expansion. These are
defined as follows:

1. Preservation encompasses work teééxtend the life of existing facilities (and associated
hardware and equipment), or to repair damage that impedes mobility or safety. The
purpose of system preservation is to retaifythe existing walue of an asset and its ability
to perform as designed. System preservation counters the wear and tear of physical
infrastructure that occuxs over tifhe due to traffic loading, climate, crashes, and aging.
It is accomplished throughyboth capital projects angl maintenance actions.

2. Operations focuses on the réal-time servicéiand operational efficiency provided by the
transportation systemgf@mbothipeople and freight movement on a day-to-day basis.
Examples of opegfitions actions ‘inelude real-time traffic surveillance, monitoring,
control, and resp@nse; intelligesih tranigportation systems (ITS); signal phasing and real-
time signal gontrollers at intérSections; HOV lane monitoring and control; ramp
metering; Weigh-incmetion; nbad weather management; and traveler information
systems{ WAlthough opefafions focuses on system management, the infrastructure
needed to prowide this capability may be substantial (e.g., traffic control centers; ITS
hardware; envirenmental sensors and fire control systems in tunnels). Thus, an
operations strategyirequires capital and operating budget as well as substantial staff
resources,

3.1 Gapacity expansion focuses on the actions needed to expand the service provided by
the existing system for both people and freight. Capacity expansion can be achieved
either by adding physical capacity to an existing asset, or acquiring/constructing a
new facility.
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These three categories are defined in order to show that:

e Asset management is not just about preservation of highway network assets; it is
about making investment decisions that address a wide range of policy goals.

e The three categories provide a simple, useful way for decision-makers to align
program investment categories and priorities with key policy objectives. For example,
many agencies establish a “preservation first” policy or favor maximizing efficiency of
operations prior to investing in new capacity.

e The categories may present alternative ways of meeting a policy goal. For examplepit
may be appropriate to consider operational improvements to address a congestion
problem as an alternative to adding a new lane.

e Decisions about the resources allocated to each [€ategory’ canmot be made
independently. Meeting many policy goals (e.g, safély) Mndy require a mix of
investments across these categories. Similarly, &f\incréase in capéeity expansion
investments may require increased operations and préservatiomesgpenditures at some
point in time.

As noted above, tradeoff analysis may héhdone acrosspinwestment categories as well as
within them. An agency might wish to defme investment areds coincident with the three
categories discussed above (preservation, operations, capacity), or they may define a
different set of categorieg.y Forexample, a safety program could be defined as an
investment category, with“subareas for “@perational activities (e.g., signs, markings,
signalization, channelization, €t¢.), preservation (replacement of guardrails), and capacity
(project design features supporting safety, e.g., wide shoulders). This would provide the
framework for understanding the besimix of complementary actions within the safety
area as well as tradeoffs between safety‘ansl other objectives.

1.5 AssetManagement and the Transportation Planning Process

Aleemmon reacti@into the broad description of asset management is “how is this different
from théweverall planning and programming process in an agency?” The response is that
asset management is not a new kind of business process that replaces planning and
prograndming. Rather, it should be viewed as a set of best practices to be employed
withifi the established planning and programming framework. Existing regulations
pertaining to the planning process, together with statutes related to specific funding
programs and their allocation criteria, and the body of environmental regulations
affecting transportation planning - provide the context within which asset management
practice occurs. In terms of Figure1, transportation regulations and statutes impact
establishment of policy objectives, the manner in which options are generated and
evaluated, and they also provide certain constraints on resource allocation (based on
Federal and state funding eligibility restrictions). Many of the core principles of asset
management are embodied in the existing planning regulations (e.g., consideration of
alternatives). Examining the planning process using the lens of asset management
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provides an opportunity to explore ways to continue to strengthen the mission of
transportation planning - for example:

¢ How to improve connections between long-range planning and resource allocation;

e How to strengthen agency and public consideration of preservation and operations
investments within the long-range planning process;

e How to better integrate environmental considerations throughout the fmanspertation
planning and decision-making process - across capacity, operational And preservation
investments; and

e How to provide a common information resource base to_semve mulfiple actiyifies
across the transportation asset life cycle - long-range glanning, sorridor studies,
safety studies, environmental assessments, multi-year ¢apital pfogramming, project
development, preventive maintenance and system operations,

While asset management is closely associated with planfiing anid pregrdniming activities,
asset management best practices are also integral to design, construction, routine and
preventive maintenance and operations activities. Ber example:

e Application of life-cycle cost analysis in theéxacility design process;
e Analysis of alternativeganstrugfionimaterials and methods;

e Tradeoffs across different maintenance. aetivities based on level of service and
extended facility life provided tcustomers;

¢ Developing an appropriate mix ofi@perations expenditures on technology upgrades,
hardware/infrastfticture mainféhance and replacement, and skilled personnel;

e Evaluation| ©f delivery, optiofis (e.g., design-build, use of private contractors for
maintenafee and operations, inter-agency agreements, etc.).

1.6 Key Opportunities

Despité the support for taking an asset management approach, many agencies face very
real Organizational, institutional, and technical challenges to making further progress in
assel management. Each one of these challenges represents a potential opportunity for
FHWA \to work with its partners to encourage broader implementation of asset
management principles. For example:

e Top management needs to set an organization-wide direction and framework for
decision-making and to ensure that all parts of the organization are working together
in a coordinated fashion. = Maintaining continuity in leadership direction and
understanding of key asset management principles can be particularly challenging
with frequent turnover in agency executives;
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e C(lear roles for each organizational unit must be established to solve common
problems or meet common objectives. Differences in perspectives and approaches,
lack of established procedures, or turf battles must be reconciled;

o Established resource allocation methods, often constrained by externally imposed
restrictions, historical allocations or formulas, or delicate and difficult political
negotiations may restrict the range of options and tradeoffs that can be'‘¢ohsidered;

e Staff resource constraints together with a constant “fire-fighting” modesf operation
also may restrict the amount of time and effort that can be spent on an@lyzing optiens;

e Developing a comprehensive set of reliable methods, data and tools to evaluate
performance tradeoffs among the full set of investment optiomsmwill takea sustained,
multi-year effort;

e Establishing a causal link between an investment or actién and |a performance
indicator of interest, due to the presence of exterrial\factors influencifg performance
(e.g., gas prices, vehicle fleet changes, growth patteriis, etc:) magtequire additional
research in some cases;

e Coordination among multiple agenciesdtp, achieve @stablished objectives in areas such
as operations and safety adds complexity foithe decision=making process and program
implementation efforts; and

e External and internal ageney/culture based on “Bottom-up” decision-making, with a
focus on specific projects rather than on broader system performance and outcomes.

While it is relatively sfraightforwatdito implement asset management within a well-
defined area of the fagency (a pavement management unit, for example), the issues
identified above illugtrate why it\is§imuch more challenging to implement it more fully
within an agengy, br across multiplé agencies.

However, the need to allocate’scarce resources as effectively as possible and demonstrate
results and perfOfmance to the customers of the transportation system provides strong
motivation and support for overcoming these challenges. A comprehensive, performance-
based apprdach to tramsportation investment decisions will be essential to meeting the
increasingly camplex set of transportation needs of the 21st century.

2.0 Infrastructure and Transportation Asset Management

This section looks at the relationship between asset management and highway
infrastructure. It is written from the perspective of an operating agency (e.g., a state
DOT).
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2.1 Overview of Highway Network Infrastructure

Highway infrastructure encompasses the physical assets that form a road network. While
there are many features in a highway system, pavements and structures are the most
important from a program funding perspective, and are the most critical in delivering
transportation performance. Many agencies regard the knowledge and ufiderstanding of
pavements and structures, and the decisions they must make regarding this fifkastructure,
as central to their asset management program. Other features (such as signs andhsignals)
are also included in infrastructure and will be mentioned below where relévant.

The activities, supporting information, and decisions related to inftastructure| are
pervasive throughout a transportation organization. They range from technical matters
such as establishment of standards, materials specification and@election, and efgineering
design, to managerial concerns about performance and effective mainfénance, to i1ssues of
funding, resource allocation, and strategic planning. | \Usiifg" thé principles of
transportation asset management, these important topi€s are'viefved together, rather than
separately. The following sections build a framework of asset tanageniért within which
actions addressing highway infrastructure can be understgod, integrated, and improved.

The sections below develop the asset management@appuoach from three perspectives that
build on the asset management concepts and principles 1rSéction 1:

e Infrastructure activities, relatedfto each of “the, transportation investment areas of
system preservation, operations, and capacity expansion;

¢ Infrastructure considerationsithtoughout the fransportation facility life-cycle; and

e A summary of keyfasset managemenbprinciples as they apply to infrastructure.

2.2 RelationShip to Transportation Investment Areas

Infrastructure iVestments are an important component in transportation agency
programs. Each of the major investment areas of system preservation, operations, and
capacity expansion presents decision-makers with numerous options, and requires quality
nformation with Wwhich to evaluate the options.

System Preservation

Pavements and structures (primarily bridges and tunnels) are valuable assets that must be
preserved to maintain their integrity, provide safe, economical, and efficient serviceability
to motorists, and meet design expectations cost-effectively. Agencies typically address
system preservation needs across several areas and organizational units.




______________________________________________________________________
FHWA White Paper
Infrastructure and Asset Management

Engineering and Technical

e Engineering design and materials specifications that are put in place during new
construction affect infrastructure performance and future system preservation needs.
Performance impacts include structural behavior and service life; serviceability to
road users in terms of a safe, comfortable, and efficient ride; and reliability of
performance throughout the network.

e DPreservation treatments reduce future problems or correct existing ones; hélping to
extend life and performance cost-effectively, while being compatible fith mategials in
the existing structure. Key decisions involve what treatments to perform, when o
perform them optimally, and where to perform them in the network: Fhese decisions
must take into account technical, economic, and financial constr@ints.

e The technology of the preservation treatments themselve§ 'is an important
consideration. Materials used in pavements and structures mfist perform over many
years under the demands of traffic loads, weath@r,,seasonal chang¢s, and variable
ground conditions. The ability to achieve acceptable gquality oftmedatiment throughout
an extensive network must be maintained even when performed under widely
varying conditions. Ensuring materials“quality and correct technique during
placement depend on proper specificafion, testitig, dnd fraining, backed by research
programs to keep up to date on the latestmethods and products.

Life-Cycle Analyses, Trad@offs, aiid Supporting Analytic Tools

e The analysis of system preservation Optiens is conducted within an economic
framework, using life-cycle costtechniques.©A life-cycle approach provides objective
comparisons of différentpreservation actions and approaches that may have different
service life extenSions, costs, and| performance benefits to road users, including
reductions in_vehicle operating costs and travel time costs. An economic life-cycle
analysis cafi demonstrate the/benefits of a preventive maintenance approach, the
consequehces of a“déferred’ maintenance approach, and the results of capital-
maintenange tradeoffs.

s ABency managers, have choices in the types of treatments they can apply (e.g.,
relativelyipminor “(f¢atments conducted through maintenance programs, or major
repaifs or rehabilitation that are done as capital construction projects), as well as the
strdtegies within which these treatments will be applied. For example, a preventive
maintenance strategy may emphasize actions taken before significant distress occurs,
while a more reactive strategy may emphasize preservation treatments in response to
observed deterioration in condition or performance. Life-cycle cost analyses can also
be'tised to analyze the potential benefits and costs of new materials, and to assess the
additional system preservation-related costs of changes in vehicle sizes and weights.

e Agencies have embodied life-cycle analyses in management systems for decision
support. Individual systems have been developed for pavements and bridges (and
very recently by FHWA and FTA for tunnels) to account for the specific engineering
details, rates of deterioration, appropriate treatments, and costs associated with each
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of these types of infrastructure. With recent advances that have been pursued by state
DOTs, these management systems enable agencies to conduct several analyses
important to asset management, including needs identification and prioritization,
capital-maintenance tradeoffs, optimization of investment programs subject to budget
constraints, and what-if analyses of the tradeoffs between budget level and
performance.

¢ Management systems can provide a benchmark for performance monitoring, and
house the information on system inventory and periodic conditigfiFinspections
performed for pavements and structures. Systems have been deyeloped tor bhoth
capital preservation and routine maintenance (using a level-of-sefvice approachy)
Agencies are now devoting significant efforts to understanding how,the data and
analytic capabilities of these and other systems need to_ds@Wiltegratednto prévide
stronger asset management support (e.g., in the analysisfof cross-programt tradeoffs)
and better information to agency executives and stakeholdeérs.

Organizational Capabilities and Procedures

e System preservation services are delivered through an agency’s construction and
maintenance organization, either By agefiey @mployees or through outsourcing to
public-sector or private-sector contractgts, Importanfidelivery support is provided by
agency units ranging from the material§ and testing faboratory to the information
technology, planning, or other_staff that ‘Stpport geographic information systems
(GIS).

e Since preservation is performed on activelyhioperational facilities, the issues of work
zone layout, operation, and‘ safety are critical. Training is also important in
infrastructure pres@rvation, to“help employees understand and apply correct
techniques, and td inform them.abouf potentially hazardous materials.

Operations

Infrastructure “affects operations through the serviceability it provides to motorists in
tefms of an unimpeded, smooth, safe ride.

* \ Quality of the pavement surface and of bridge decks are key factors in providing an
acceptable Ieviel of mobility and safety. Clean and well-placed signs, functional and
well-timed signals, and safety devices in good repair (e.g., guardrails and crash
attenuators) are other examples of the role that infrastructure plays in promoting
highway network operations.

e In recent years there has been an increasing trend by agencies to install specialized
infrastructure to improve system operations on highways. Variable message signs,
road weather information systems, advanced traveler information systems, and urban
traffic control centers (with linkages to speed monitoring loops and road surveillance
cameras) are examples. These and similar technologies benefit both the road user and
the transportation agency. For motorists, they provide optimized system efficiency,

11
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increased safety, and a source of information for traveler advisories. For the
transportation agency, they “provide real-time surveillance of the road network,
allowing rapid response to emergencies and traffic incidents.”?

e High-technology transportation infrastructure entails not only capital construction,
but also maintenance to keep it in working order and to sustain high system reliability
needed for operational effectiveness. “Managing these technology-based assets
requires skilled technicians and a proper preventive maintenance programito assure
maximum operability and optimum cost effectiveness.”* Developing afifl Sustaining
these skills within the maintenance organization will require agencieg £6 considerhow
they deliver maintenance services for these assets, and to providé complementaty
investments in maintenance employee training or to outsource these sefiices to skilled
contractors.

e A key operational aspect of infrastructure is its contribufion to gafety #Safety is built
into infrastructure through roadway and structures desigs, ‘installation of safety
features and appurtenances, and continual proper maintenance.

e Security involves protecting the imtegrity of transpottation systems, services, and
users from unconventional attacks: Regreffdbly, State DOTs are experiencing a
sharply increased need to incorporate@esurity 1 théis résource allocation decisions.
Managing security is an evolving challenge, however, as potential threats are newly
identified. While certain principlesyof assel management relate to security as well
(e.g., the need for good informéation, such as kriowledge of the structural and materials
characteristics of existing assets), the inherently unconventional nature of the possible
threats requires a broader view\across a range,of possibilities that are not traditionally
addressed by asset managementidata and procedures. FHWA, AASHTO, and other
agencies are now #Working with State DOTs and other operating agencies to identify
assets and techniguies that needato be Incorporated within a comprehensive approach
to security.

e In addition to these dirveet’ effects, infrastructure also has an indirect effect on
operations.. \The importance of work zones to infrastructure preservation was
described in“théypreceding section. Work zones occupy a portion of the roadway or
bridge surface, ‘€réating a new source of recurring congestion and potential crashes.
Agerncies Have experimented with several approaches to reducing this congestion and
mainfaining safety, particularly on heavily-traveled urban highways:

—  Performing work off-peak, at night or on weekends;

— Constructing bypass lanes within the right-of-way to route traffic around the work
site;

3 R.B. Hamilton and W.A. Hyman, Transportation in the New Millennium - Looking Forward: A
Perspective on Maintenance and Operations, TRB Committee A3C01 (now AHD10), 1999.

4 Ibid.
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— Rerouting traffic to detours on other roads in the network to bypass a work site;
and

— Closing lengths of the facility completely for a defined period of time to complete
a comprehensive set of repairs and maintenance tasks concurrently and without
interruption.

Capacity Expansion

Capacity expansion creates new infrastructure to serve changing deman@s for péssonal
and commercial travel. It affords an opportunity for agencies to build fiew facilities that
reflect the latest design concepts, materials, and products to benefit|their customers:
Many of the ideas on the role of materials technology, economic analysis, employee
training, and the use of information technology that were diScussedhin the Seetion on
System Preservation apply here as well, but in the context of fiew conglrtiction rather than
rehabilitation or repair.

e Capacity expansion projects are expensive; obtaifiing relidble codt estimates that
accurately account for engineering and site requirements, environimental mitigation,
and ancillary features is a challen@@® Comufielling these costs as the project evolves
from concept through design to implementation réguires good management and well
understood internal procedures and criteria,

e Analytic tools for sketgh plannifig ahd prelitninary feasibility studies could help to
develop more reliable “¢ost eStimatesabyearly Stages of a project. These estimates
would help agencies focusimore effectively bn viable project approaches, and could be
continually updated and refified based on the experience of completed projects. The
difficulty in develgging #hese! Systems is the high variability observed in both
construction and/ maintenance ¢@sts, and the complexities in attributing these
variations to clearly defined cafises irreach project.

o Capacity .expansion creates afset of alternatives that should be subject to tradeoff
analyses® with systetn preservation and operations improvements on existing
infrastructuges, Once again, management systems and good data on the relative
performance andhcost of investment options are needed for these analyses. Tools to
structiie, these ‘analyses more effectively are now being developed in NCHRP
Projegt 20:57 3 Performance monitoring and feedback are particularly important to
verify the performance of the infrastructure design and construction and to gauge the
benefits of the investment to road users.

2.3 Infrastructure Considerations in the Transportation Facility Life Cycle

Given the close association of infrastructure with both major capital construction projects
and with highway maintenance and operations, considerations of infrastructure and asset
management can occur throughout the facility life-cycle as described below.
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Long-Range System Planning

Long-range system planning is the logical stage at which to evaluate strategic options and
tradeoffs among possible investments. Long-range planning considers the need for new
infrastructure, often by mode, and in comparison with improving existing infrastructure
through operations improvements. Issues that arise in planning for infrastsucture include
the following;:

e While some agencies have a strong relationship between planning anddater stages of
project development and resource allocation, in other agencies this dirtkage could be
strengthened.

e There is a disparity in the availability of management systemsgappropuidte for uSe at
the planning stage. Sketch planning tools such as the I'TS Deployment and Analysis
System (IDAS) are appropriate, but are focused on a particular agéet class. Systems for
pavements, bridges, and maintenance are also available, as digctissed below. Systems
or tools for other assets may be lacking at the planfiihg stage, as are gystems to better
understand the environmental impacts of proposed Mivestments:

e While long-range plans stress magial, capacity, expansion, and operations-related
opportunities for investment, they e less cansistent on including long-term
information on system preservation. A\ stronger presentation of the typically
substantial investments in preseryimg, systemn assets would provide a clearer picture of
the total demands onfan ageficy’s forecasted réwenues, and make the case for the
geographic equity inhegent/ in the ‘distribution of system preservation dollars
throughout a state.

e Existing managemghif systems fOrf pavements, bridges, and maintenance are efficient
enough to be usedl in planningq The fact that agencies often use only a percentage of
available features and options, however, inhibits their greater use in planning for
tradeoff an@lyses ‘0filong-ternl performance versus potential funding and budget
levels. @he analysisi ofp“wiliat-if” scenarios, which many modern systems already
support, would be especially valuable at the planning stage.

s “Agencies are recognizing and increasingly dealing with integration of information
from“thefimanageiment systems to provide a more comprehensive report of current
conditions, projéeted needs, and investment options to executives and managers, and
todstrengthen the linkages among planning, project development, resource allocation,
and project implementation.

Projeet Development

Project development takes the transportation investment strategies that have been
outlined in planning to formulate project options in more detail.
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e It is at this stage that options among materials, construction and maintenance
methods, work zone and site logistics, project timing and sequencing, and other
aspects of project work are considered.

¢ DPreliminary design and environmental reviews begin in this stage, and each may
shape the project outlines and preferred approaches. Site visits and,field tests are
conducted as needed, and staff in specialized disciplines in the cenfral office and
districts become involved to evaluate options and recommend the ypreferred
construction or maintenance method.

e An issue of concern is the development of accurate cost estimates that remain stable
throughout project development, budget approval, and design, to the point of bid
advertisement. Accurate, stable estimates are in part a matieifof,accounting fof the
variations in project characteristics, regional economicd, and the current bidding
climate; and in part a matter of good management of the projectélévelgpment process.
In either case, accurate estimates are important to good @ssetdnanagement. Accurate
costs contribute to accurate estimates of a project’s merit, expressed through a benefit-
cost calculation. They also reduce the need fox later progiam adjustments to
compensate for unexpectedly highefyprojectgosts.

e The means of project or service delivery may“alSe. be considered at this step,
particularly for major projects, or deferred télater time.

e Depending on agency{practicef thesefindings aréicompiled into a project submittal or
nomination. In states thaf have refined this process to a high degree, the nomination
includes the proposed scope of the project, sationale or justification, estimated cost,
schedule, and projectedsbenefitand other impacts.

Project Programmiig/Resourceghllocation

Agencies havé¢ differenty approathies to capital project programming and resource
allocation. These approaches¥ary as a function of agency policies and priorities, analytic
capabilities, and the degree of formality with which projects are defined and described.
Differences also o¢elr in the manner by which candidate projects are managed to control
“scope créep” and assoeiated increases in cost and schedule.

¢ Ideally, the tesource allocation process distributes the available funding among
pfograms and projects that have been prioritized as the best use of the available
investment dollars. Best practice calls for a benefit-cost analysis of each candidate
project within a life-cycle framework, but agencies differ in their capabilities and
in¢linations to use this approach.

¢ Modern management systems, particularly those used for system preservation, are
usually based on a life-cycle cost concept, coupled with a mathematical optimization
to propose the best investment plan subject to budget constraints. Agencies differ,
however, in the degree to which these systems drive prioritization as opposed to other
ranking methods, whether objective or subjective. Other considerations such as the
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need for geographic equity in allocating resources also are accounted for. The
practical result is a compromise among asset management best practice, agency
existing practice, and political reality.

¢ The project development and programming and resource allocation stages may also be
the points at which an agency considers its investment philosophy toward system
preservation. While analytic studies show that a preventive approachhis preferred
economically and technically, it is more difficult to sell politically (becamse of the
appearance that facilities in “good” condition are being maintained at4li& éxpense of
those that may already have deteriorated). There is also a transition period angicost
that must be encountered before the preventive approach reaches [its more efficieht
“steady state.” Agencies that wish to pursue a preventive approach to systemi
preservation are discussing ways in which the strategy cang@promotedyand better
understood by policy makers.

Capital Project Delivery

Conventional infrastructure projects are delivered for the most part through traditional
design-bid-build (DBB). Agencies arexXperimgfiting withimore innovative methods, such
as design-build (DB) and design-build-opgrate-maintain (DBOM), particularly in cases
where the project schedule is necessarily short, agencies do not have adequate staff to
design and manage projects by traditional metheds, or public revenues are not sufficient
to build the project and puivatizatién is heeded: While asset management principles do
not favor any particular method/ot delivery, they ‘doyencourage looking at all available
and feasible methods of delivery:

e The delivery methodg@ndithe type,of project will influence how projects evolve from
the approved progtam. Projects are fypically divided into at least three phases: right-
of-way acquisitign, prelimindfy engineering, and actual construction.  Critical
decisions apg®made, particularly| in the preliminary engineering phase of capacity
expansion projects and very large or complex preservation projects. These decisions
shape the project and can affect its scope and cost significantly.

e Agencies differ Bn the degree of control that is exercised between the originally
estimated scope ‘and, cost that are included in the approved program budget, and the
project scopépand cost that are estimated for bid purposes as the result of the
preliniinary engineering phase. This lack of continuity between the resource
allocation and the program delivery stages has been recognized by several agencies,
but addressing it is complicated by the many ways in which projects evolve from
ifjitlal conception to final implementation.

¢ Once the delivery method is selected and implemented, project delivery becomes a
matter of good design and construction practice, effective project administration and
management including the use of trained inspectors, proper testing procedures, and
management tools to ensure compliance with schedule and budget, and identification
of problems early enough to manage them well.
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e A concern during delivery is unplanned increases in scope, cost, and schedule, and the
impact that these changes may have on other projects in the program. Agencies that
have been most effective in dealing with these issues have implemented management
systems that track actual versus planned progress at a program as well as a project
level, and a well-defined hierarchy of management responsibility for reviewing and
approving changes in scope, cost, and schedule above certain thresholds. These
mechanisms promote good asset management by demonstrating accoumtability for
project commitments and by avoiding adjustments to the program that compensate for
unexpectedly higher project costs, thereby enhancing the credibility of bSththe agency
and the program.

e Each project and program develops a set of cost and construction performance data
that can inform future programs. Many agencies track@bidipdata and prépare
summaries of winning low bid costs and cost ranges by biél item. Given thevariability
in construction costs by region and over time, these data help té prepdte realistic bid
estimates on future jobs, identify the risk inherent ingestimates, and understand trends
in costs of key items.

Operations & Maintenance

Agency responsibilities following completion f construction continue with operating the
facility and maintaining the infrastructure“fo) preserve it and enhance the safety,
convenience, and comfort®f motofists. Geveral aspects of maintenance and operations
have already been discussed. sihg asset managenienbas a way to step back from the life-
cycle process provides an oppottunity to se€ additional ways in which this stage could
reinforce future work in other stages,— for example:

e Monitoring the dafa from maintenanée and operations could suggest ways to improve
project design and €onstructios.

e Defining performangeymeasures relating to structural health monitoring would help
integratéthe effects of toutine maintenance with those of capital preservation projects
to encourage eapital-maintenance tradeoffs and comparative evaluations of different
preservation optiens. Measurement techniques such as non-destructive testing (NDT)
and_ifstrumentation of key infrastructure components (e.g., sensors embedded in
pavement layess or on bridge members) can quantify these performance measures.

e | Similarly, operations performance measures could be related to measures used for
capital expansion projects to develop an integrated approach to gauging mobility,
accessibility, and modal performance, while once more encouraging tradeoffs among
altérnhate approaches to system improvement.

2.4 Application of Asset Management Principles to Infrastructure

The examples by investment area and life-cycle process above give an idea of how asset
management can improve management of infrastructure. This section reinforces key asset
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management principles and strengthens the examples of their application to
infrastructure.

Policy-Driven

Goals and objectives are established by policy makers, and reinforced by takgets set by the
agency. Ideally these policies cover the important public expectafions of the
transportation program, including both the priorities and anticipated budget to be
addressed in resource allocation, and the targets to be met in prograin-and Service
delivery. Policies should be realistic in light of current and future funeing, guideithe
development and implementation of plans and programs, and be relategd to performance
measures and targets that will be used by the agency to track progress. yExamples ot
policy objectives related to infrastructure could include the follegfving:

e Improve the percentage of network pavements with rideability ratedVery Good to
Excellent”;

e Improve the bridge deck area in good to excellent congition systemwide;

¢ Reduce the number or percentage of high-acgiflent locations due to infrastructure
condition;

¢ Reduce the frequency of crashesdfiéie infrasiricture condition; and

e Improve system reliability;

Performance-Based

Performance monitofing and tra¢king are central to an asset management approach.
Specific perforpadihce ieasures need to be identified for each policy goal and objective
that relates tQ infrastructure perfofiiiance, together with targets and projected time frames
for attaining these targets.“If 18 important that targets also be realistic in light of projected
funding and the likely allocation of resources among infrastructure and other programs --
expeetations will Beimanaged, the agency’s credibility will be strengthened, and agency
staft will Binderstand better what is actually expected of them. No doubt there will be
conflicts Among wempeting objectives, and the agency may not be able to afford the
infrastrlicture expenditures that would be expected in an ideal asset management setting.
Analyzing these possibilities early in the process can help gauge the magnitude of
impacts, and suggest strategies for dealing with them either in resource allocation (e.g.,
emphasizing relatively economical maintenance in lieu of capital preservation) or
programt delivery (e.g., alternate methods of delivery).
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A range of performance measures applies to infrastructure. Many such measures are
discussed in other papers in this series, and are not repeated here.> Measures that are not
covered in depth in other papers include those for system preservation. System
preservation measures are of several types- each has a use in understanding and
managing system performance -- so agencies often define a set of measures comprising
more than one type. Individual measures are defined for each asset classybut otherwise
their computation and use are similar across all asset classes. Examples‘@fithe types of
system preservation measures are as follows:

e Measures of specific distress, damage, or deterioration: e.g., amgunt of cracking,
deformation, and surface deficiencies in pavements and bridge decks; area of
deterioration in bridge decks and structural elements.

e Measures of serviceability or performance, defined frond & road user’'s perspective:
e.g., Roughness Index, Present Serviceability Rating, Rideability.

¢ Indexes of condition, serviceability, or performance: \e.g., Pavement £ondition Index
(PCI), Present Serviceability Index (PSI), bridge Health Index:

Analysis of Options and Tradeoffs

Tradeoff analyses encourage agencies to cQnsider options in addressing a need or
problem. Several examples have alféady, been given at different stages of the life-cycle
process; they are summatized Here to “illustrate“that the review of options and the
consideration of tradeoffs is afl Ongoing effort.

e Planning: strategic choi@es between capital preservation and maintenance, or between
capacity expansionfand operations,

e Project Development, Programiming, and Resource Allocation: investigations of
different [(mdterials,h, constgfiction methods, and maintenance approaches;
consider@tion of the“appmoach to be used in system preservation (preventive vs.
reactive); “fradeoff analyses among system preservation, operations, and system
expansion; irn¢liision of security considerations as part of overall asset management.

¢\ Project andyService Delivery: different mechanisms for delivery: e.g., accelerated
bridge deploymient, accelerated construction program; diligent management of
pfogram progress, and adjustments where needed to accommodate unplanned
changes.

> See, for example, the papers relating Asset Management to Planning, Environment, Operations,
and Safety.
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Decisions Based on Quality Information

Quality information has been emphasized throughout this discussion. Complete, current,
timely, and accurate data on the infrastructure inventory and its condition and
performance are basic to good management in any agency function or stage of business
process. Periodic inspection programs and solid management systems and analytic tools
are critical elements in ensuring that field data are translated into useful irf@#mation. The
availability of good information presumes the ability to understand it and“foyact on it.
Agency groups dealing with infrastructure have therefore historically placed@mphasis on
employee (and, if needed, contractor) training in a number of relevant topies: e.g., Cutrent
design procedures, innovative materials, materials testing procedures, environmental
protection, handling of hazardous substances, maintenance perfofiance (agency
maintenance academies), and so forth.

Monitoring to Provide Clear Accountability and Feedback

Performance monitoring and feedback are critical to improving éxistingdprocesses and to
keeping up to date with actual infrastructure performance in the'field. Performance
measures and tracking are needed ifl both theyprogram planning/resource allocation
stages and in delivery of projects and services.

3.0 FHWA Office of Infrastructure - Current and Future
Activities Related fo Asset'Management

This section describe§ current activities of the FHWA Office of Infrastructure and the
Office of Research, Dévelopment‘@nd Technology that relate to Asset Management, and
identifies potenfiabadditional opportunities for the future.

The Office of Infrastructure ericompasses five offices, each with responsibilities for
particular typesi@fjinfrastructure or aspects of infrastructure management. These offices
ang fheir respective thissions are:

1. The "Officepof Program Administration enhances program delivery through
inproved understanding of the Federal-aid program, improved highway design,
and more effective stewardship and oversight.

2. The Office of Bridge Technology improves the condition of the Nation's bridges
and structures through innovations in technology.

3. The Office of Pavement Technology advances policies and technologies that
provide safe, cost-effective, long-lasting pavements that meet customer needs and
can be effectively maintained.
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4. The Office of Asset Management provides national leadership, guidance and
support in asset management implementation by developing and advancing
methodologies for making comprehensive and cost-effective infrastructure
investment decisions.

5. The Highways for LIFE office promotes a smarter, more efficient and effective
method of highway construction to improve the performance of highways and
bridges and reduce their maintenance, repair, and rehabilitation costs.

3.1 Current and Planned Activities

The following descriptions present a composite of the efforts ofdhese individual offi€es in
key areas of guidance and assistance.

Policy and Regulatory

The Office of Infrastructure develops and evaluates Yegislative“proposals related to
highway, pavement, and bridge programs and ehgineering and asset management issues
in cooperation with other FHWA Headquaaters officéstand field offices. It also develops
policy and program direction including “@ppropriate “régulations to implement and
interpret transportation legislation. Specifically, this work includes establishing uniform
requirements and eligibiliffhpolicieé for the apporfionment, allocation, and use of Federal-
aid highway and bridge fungds) afic the seléchion of projects for discretionary funding. In
the area of Asset Management, the Office develops policies and provides guidance related
to the application of value enginegring, life-cyclé cost analysis and investment analysis to
Federal-aid highway pi©jects 'and ‘programs, and eligibility on the various Federal-aid
categories of funds (e/., maintenance, tehabilitation, construction, inspection).

Technical Assistance and Information Dissemination

A broad range ef technical assistance and information is provided by the Office of
Infrastructure thromgh its constituent offices. In cooperation with other headquarters
offices and the field Offices, the Office of Infrastructure provides and maintains ongoing
commuriicatiomwith FFIWA customers (e.g., state DOTs, through FHWA division offices)
and inddsiry pagtners to disseminate information, implement its programs, and deploy
new téchnologies to advance the state of the practice in infrastructure management. The
Office also develops and delivers educational and informational materials and training
courses on various topics pertaining to infrastructure planning, economic analysis, design,
construetion, inspection/data collection, and maintenance and operations, among others.
Some of the asset management-related products and activities that have been produced or
are now being developed include:

e Primers, case studies and synthesis reports on asset management, GASB Statement 34,
data integration, economic analysis and life-cycle cost analysis.
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e Support of the Transportation Asset Management Guide, the companion NHI course
on transportation asset management, and the AASHTO Asset Management website.

e Informational materials and training courses (in collaboration with the National
Highway Institute, or NHI) on pavement design and management, bridge
management, maintenance management, roadway hardware 4 management,
construction, system preservation, quality management, data “@ollection and
integration, work zone management, and engineering economic analysis andlife-cycle
costing.

e Approaches to improve pavement surface characteristics (e.g., friclion, smoothness,
noise) through better techniques, test procedures, analytic tools, and‘€stablishment or
updating of standards.

e Support of the Highway Economic Requirements Sysieém andfa version of HERS
intended for use by state DOTs (HERS/ST).

e The FHWA conducts and supports a substantial program “of imfsastructure research
and technology development and deployment, both thxough its Infrastructure Office
and through the Office of Infrastrugcture Resedneh, Development and Technology at
the Turner-Fairbank Highway Researchi@enter (THHRE).

Research & Technology

Infrastructure research emphasizes development of better information, professional
knowledge and skills, new techriglogy, and deployment of solutions into practice.

For example, the Straiégic Pavement Program Roadmap has the following research and
technology focus areds:

e Improved pavement designs, niodels, and materials (e.g., contributions to, and review
of, the 2002 AASHTO pavemient design guide; support of Superpave implementation;
investigations, of new materials and techniques such as warm-mix asphalt and
concrete repaify techniques; and continuing support of improved pavement
perfommance thromgh the Long-Term Pavement Performance (LTPP) Program
involving Wdata “collection, analysis, products, reporting/dissemination, and
estalilishment of regional centers and support contracts).

e ‘Umplementation of quality assurance systems (e.g., improved test procedures,
development and implementation of advanced quality systems, performance-related

specifications).

e Pavement surface characteristics for user satisfaction (e.g., smooth ride, enhanced
friction, quiet ride).

e Technical-capability building (e.g., knowledge-based systems, training).

e Environmental stewardship (e.g., pavement recycling, noise reduction).
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The Bridge Technology Program has the following research and technology focus areas
for bridges and tunnels:

e Improved structural performance and life (e.g., advanced design and construction
practices such as Load Resistance Factor Design (LRFD), design for improved
inspectability, maintainability, and future enhancements, and use of high-performance
materials; improved quality control; and standards and specifications development,
demonstration projects, education, and training in these areas).

e Construction and rehabilitation methods that reduce congestion and improve safety
(e.g., work identification based on accurate condition assessment, use of accelerated
construction techniques and advanced, long-life materials, and use of prefabricateg or
modular components).

e Provision of structures that provide a high level of dafety aimd semgice under all
conditions (e.g., mitigation of hazards to structures, optithizdtion of Service life and
safety through better system preservation).

e Context-sensitive solutions to minimize adyerse envifonmental impacts (e.g., greater
flexibility in designing and building Struct(res that meet different demands).

e Formation of a Engineering Assessment 4€am for Bridge Security and Vulnerability to
provide technical advice, field reviews, and#rdining to help infrastructure owners deal
with security threats.

The Office of Asset Management has severaltésearch and technology initiatives recently
completed, underway or planned;ificluding:

« Research to develOp a tunnel management system, in collaboration with the Federal
Transit Administfation (FTA).

» With the Office of Policy, defelopment and incorporation of analysis procedures to
predict remaining service life (RSL) of pavements for HERS-ST

o With the Officeé yof Operations, evaluation of innovative work zone management
technigues including mobile barrier systems, dust and noise control and night
lighting.

o  With the TFHRC Infrastructure Office, development of a relational database model
and GIS interface for HERS-ST that includes bridge, pavement and other
transportation assets.

«  With the Office of Safety and TFHRC Safety Group, evaluation of existing systems for
managing roadway hardware.

« With the Division Offices, evaluating the rolling wheel deflectometer (RWD)
technology for measuring structural characteristics of pavements.
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Coordination

The Office of Infrastructure engages in several coordination activities that help “get the
word out” on new developments in infrastructure:

e Workshops and conferences in applicable areas such as advanced materials and
methods, often jointly sponsored with organizations such as Transportation Research
Board (TRB), AASHTO, state DOTs, and industry groups;

e Development of guidelines, standards, and specifications;
e Joint research efforts with other FHWA offices as identified above;

e Joint sponsorship with AASHTO in developing the Asséf Management Guide and
supporting national conferences and workshops;

e Collaboration with U.S. Army Corps of Engineds, in §ponsoring and conducting
workshops on Bridge and Tunnel Security Vulnerability for féderalfand state agency
staff;

e Coordination with other groups withimhand exteérfial to the FHWA that are dealing
with asset management -related issues 1 planning, design, construction, maintenance,
and operations.

3.2 Potential Future Activities

Technical Assistancefnd Information Dissemination

The descriptions in Seetions 1 and'2 suggest a number of potential areas where the Office
of Infrastructufe ¢an previde adgdifional information and technical assistance to state
DOTs and other partner ageneiest

®». While agencies, now use management systems as part of their overall “asset
mdnagement” “@pproach (e.g., in maintaining asset inventories and records of
conditioniever time, and generating candidate projects), there are recurring examples
wheré these §yStems are not used to support actual asset management decision-
mdking: e.g., In prioritizing projects, conducting tradeoff analyses of performance
versus investment levels, and recommending a program budget. FHWA can assist
agencies in addressing the technical and organizational issues involved in asset
management decision-making, through training, information dissemination, and
workshops.

e Limited tradeoff analyses are now done because of the lack of analytic tools, lack of
understanding of how to apply existing systems and data to support these analyses,
and the fact that the importance of tradeoffs for good asset management has only
recently begun to be understood. The future completion of NCHRP Project 20-57
(Analytic Tools to Support Asset Management) takes initial steps to address these
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impediments. Training, information, and workshops that FHWA could sponsor will
help address the organizational issues involved, and can reinforce agencies’ use of
performance measures and economic analyses.

e Information on conducting tradeoffs among system preservation, operations, and
improvement programs can complement the preceding point, and provide agencies
with examples of how new analytic tools can be applied in decision-making. A case
study approach involving several DOTs could provide a good model for developing
guidelines and examples that have been applied in different agencyg@iid program
contexts.

e Additional examples applying user costs could promote more widespread use of [this
concept to investment decisions, and reinforce FHWA’sgemphasis. on, econOmic
analysis and life-cycle costing. Information on how toféstimate these ¢osts tsing
models of vehicle operating costs, travel-time costs, antl costsdelatedito safety and
environment, and continued promotion of analyses that apply user costs, would
strengthen agencies’ capabilities to apply user costs in a number of aséeét management
situations.

¢ Continued help on infrastructure ptreservation and preventive maintenance strategies
is also needed. New analytic toolss e.g., to identify “break points” where
maintenance and minor repairs are no longes justified technically or economically, and
more substantial preseryvation treatmments are needed - would be particularly helpful.

e The growing use of ‘ntelligent Transportation Systems (ITS), Road Weather
Information Systems (RWIS), and similar Sgstems for operations will create future
needs for preserving these assets and sustaining a high degree of system reliability.
Technical informafiorni on assef life, recommended techniques and timing of
maintenance, and/uinit costs of system maintenance, repairs, and replacement will help
structure a life-cy@lé approach t the preservation of these high-tech items. It will also
provide a platform fox coordination between the Office of Infrastructure and the Office
of Operafions.

#n. Analyses of capacity expansion projects would benefit from analytic tools to estimate
inffastructure reégquirements and costs, particularly in early project stages where
agencies dnalyzing alternatives need reliable cost estimates to make valid choices. The
Offigé of Infrastfucture’s experience with pavement, bridge, maintenance, and tunnel
méanagement systems and data could be applied to work with other FHWA offices in
developing these tools. A range of system preservation, operations, and capacity
éxpansion tools would strengthen asset management tradeoff analyses.

e The case study approach has been used by the Office of Infrastructure to explain and
illustrate specific topics of asset management through their implementation by specific
state DOTs. For example, the series to date discusses life-cycle cost analysis as
conducted by Pennsylvania DOT, economics in asset management as practiced by
New York State DOT, and data integration as experienced in Michigan DOT. This
material provides practical guidelines for other operating agencies, and has proven to
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be very useful for educational purposes as well. The easy-to-read booklets provide a
model that can be used to illustrate other aspects of asset management, including
subjects documented in this series of white papers (e.g., planning, safety,
environmental management, right-of-way management, etc.). See also the related
discussion in the section on Coordination below.

Research & Technology

A comprehensive and ambitious vision of research and technology has béen outlined by
the FHWA.* This vision continues to focus on the four critical stratégic elements, of
information (to support better decision-making), people (training @nd professipnal
development), technology (better materials, tools, and techniques), afich, deployment
(putting innovations into practice). Greater emphasis is placed on, stakeheldérs in
working with FHWA toward a successful research program/ particuldrly in supporting a
more strategic program, helping to set the focus, direction, and pridrities©f the program,
identifying opportunities and champions for research&fforts, afid evaluatinig the quality
and value of the research. Examples (a partial list) 0f recommended research topics
include:

e Improved uses of existing management systeéims for, engineering analysis and
development of new tools for economiie, analysis 0" Support transportation asset
management.

e Development of new concepts of bridgesithat provide greater durability and flexibility
of use at significantly lower life-cycle costs:

e Ensuring the safety, xeli@ibility, and,security of the Nation’s bridges.

e Enhanced user safisfaction with highway travel as affected by pavements, with
emphasis ongeduced congestion due to work zones, improved ride through reduced
surface roughness both when géw and in service, and reduced pavement-tire noise.

e Emphasis 0n better stewardship and management of infrastructure, and developing
information andiools needed to support good stewardship.

¢\ The mmplementation of asset management as a general, comprehensive approach to
infraSfructure’ management is still in its early stages within operating agencies.
Documentation of the benefits of this approach, and guidelines on specific
implementation techniques, will help other agencies in their asset management efforts
and provide useful case studies.

Additionally, research topics may be needed to address several items discussed in the
section on technical assistance: 1i.e., the development of analytic tools for preventive

® Infrastructure Research and Technology Stakeholder Workshop Summary Report: Workshop
Proceedings, FHWA-RD-03-071, Chicago, September 2003.
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maintenance strategies and for cost estimation for capacity expansion projects, and
technical information on the life-cycle of high-tech assets used to manage facility
operations.

Coordination

e The Office of Infrastructure’s continuing expertise in system preservation, coupled
with broadened coordination with other FHWA offices on aspects wof asset
management related more closely with operations and capacity expangion, will build a
unified and coherent source of information for state DOTs, othér transportation
agencies, and academic institutions and training organizations. For gxample, the case
study approach that has been used successfully by the Office of Inftastructure to
document applications of economics to asset management,dife=cycléycostanalysis, and
data integration can be extended to other areas of ass¢f managgeiient analysis and
decision-making.

e Strengthened approaches to asset management through“the, development of new
analytic tools and associated technical information can“¥esult from broader
coordination with other FHWA hofficedmin, for| éxample, safety, operations,
environment, and planning, and with agencies‘thabareinterested in analytic methods
for transportation infrastructure. Reégardless ofi Which office oversees tool
development, the effort would benefit ff0m Infrastructure’s long and successful
history in melding technicald knowledge;" focused research; useful analytic
approaches; development, sfipport, and, application of management systems; data
collection methods; deploymient strategies; \and training and skills development
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FHWA White Paper:
Operations and Asset Management

The purpose of this paper is to define the relationship between transportation asset
management and transportation system planning and to describe thé, current, and
potential future, activities of the FHWA Office of Operatioms, that Support the
implementation of asset management. The paper is one of a sét'0f seven papers exploring
the relationship of asset management to each of FHWA’s major program ateas including
planning, right-of-way, environment, infrastructure, safety, opérations, and Federal lands.

Section 1.0 provides a general overview of asset management réleyahil to all program
areas. Section 2.0 defines the relatiopship between plafining and asset management.
Section 3.0 describes current, and potential faturépactivities of the Office of Operations
that support asset management.

B 1.0 Overview of Transportation Asset Management

1.1 Definition offAsset Management

Transportation asset management I8 a set of guiding principles and best practice methods
for making ihformed  ftansportation resource allocation decisions, and improving
accountability for these “deciSions. The term “resource allocation” covers not only
allocation of m@ney to program areas, projects, and activities but also covers deployment
of Other resources that add value (staff, equipment, materials, information, real estate,
otc.). “While,several of these principles and practices were initially developed and applied
within the domain, of infrastructure preservation, most established definitions of asset
manageément are considerably broader. The Asset Management Guide,' recently adopted
by AWSHTO defines asset management as:

L Transportation Asset Management Guide, prepared for the National Cooperative Highway Research
Program (NCHRP) Project 20-24(11) by Cambridge Systematics, Inc. with Parsons Brinckerhoff
Quade & Douglas, Inc., Roy Jorgensen Associates, Inc. and Paul D. Thompson, November 2002,
AASHTO Publication RP-TAMG-1.
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. a strategic approach to managing transportation infrastructure. It focuses
on...business processes for resource allocation and utilization with the objective of
better decision-making based upon quality information and well-defined objectives.”

As Mary Peters, FHWA Administrator has frequently put it:

“If I have one additional dollar to spend on the transportation system, what isthe most
effective way to spend it?”

The essence of asset management is answering that question.

Asset management is concerned with the entire life cycle of transpottation decisions)
including planning, programming, construction, maintenance, and ‘Qperations./ It
emphasizes integration across these functions, reinforcing the fact that actions’ taken
across this life cycle are interrelated. It also recognizes that ifivestmefits in _transportation
assets must be made considering a broad set of objectives, including physical
preservation, congestion relief, safety, security, economié produetivity, and environmental
stewardship.

1.2  Asset Management Principles

The core principles of asset management,are:

e Policy-Driven - Resource hallocation “dégisions are based on a well-defined and
explicitly stated set of poliey goals and ‘Gbjectives. These objectives reflect desired
system condition, level of serviee, and safety"provided to customers, and typically are
tied to economic, coffrritinity and ehvironmental goals as well;

e Performance-Basgd - Policy ‘Objectives are translated into system performance
measures that are Used for both day-to-day and strategic management;

e Analysis‘of Options and Tradeoffs - Decisions on how to allocate resources within
and across different types of investments (e.g., preventive maintenance, rehabilitation,
pavements, bridges, capacity expansion, operations, different modal mixes, safety,
etc.)'are based on‘a analysis of how different allocations will impact achievement of
relevdnt policypobjectives.  Alternative methods for achieving a desired set of
objectives are examined and evaluated. These options are not constrained by
¢stablished organizational unit boundaries - for example solving a congestion
problem could involve a capacity expansion or an operational improvement (e.g.,
sighal coordination). The best method is selected considering the cost (both initial and
lonig-term) and likely impacts on established performance measures. The limitations
posed by realistic funding constraints must be reflected in the range of options and
tradeoffs considered;

¢ Decisions Based on Quality Information - The merits of different options with
respect to an agency’s policy goals are evaluated using credible and current data.
These data may apply to specific functions (e.g., pavement and bridge management,
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traffic monitoring) or reflect a more integrated, corporate view. 2 Where appropriate,
decision support tools are used to provide easy access to needed information, to assist
with performance tracking and predictions, and to perform specialized analysis (e.g.,
optimization, real-time simulation, scenario analysis, life-cycle cost analysis,
benefit/cost analysis); and

¢ Monitoring to Provide Clear Accountability and Feedback - Performianee results are
monitored and reported for both impacts and effectiveness. Feedback en actual
performance may influence agency goals and objectives, as well as resouiiée allacation
and utilization decisions.

These principles are not unfamiliar, nor are they radical. Most transportation practitioners
would agree that investment decisions should be based on weighimg,costs against likely
outcomes, that a variety of options should be considered and‘évaluatedpand that'quality
information is needed for decision-making. Many ageénciesdare afow pursuing
performance-based approaches to planning and programming, monitoring system
performance, and developing more integrated data and “analysis tobls to evaluate
tradeoffs among capital expansion, operations, and presgrvatiorractivifies. Most agencies
recognize that application of asset amanagement prifi¢iples is critical in times of
constrained resources, when all investrient and“Budget decisions are subject to increased
public scrutiny.

1.3  Asset Managemént Practice

Figure 1 illustrates the strategi€ pesource allgeation process that embodies the asset
management principles pf@Sénted aboye.

2 The FHWA plays a key role in standardizing the content and format of data that are mandated by
federal law: e.g., the National Bridge Inventory (NBI) data that are reported by state DOTs.
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Figure 1. Strategic Resource Allocation Process

Policy Goals and Objectives
Performance Measures and Targets

Safety Environment Congestion Security Cost-Effectiveness

Analysis of Options and Tradeoffs

— - — N  —

Preservation Operations Capacity Expansion
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service desired deliver real-time desired service gver
service desired time

Resource Allocation Pecisions

Financial Staff Equipment Other

Program and Service Delivery

System Conditions and Service Levels

The diagram includesghe following eleémients:

e Policy Goalsgand Objectives,| supported by performance measures are established
through the "policy. @nd systém planning process and used to guide the overall
resourcéallocation process:

¢ DAnalysis of Options and Tradeoffs includes examination of options within each
mnvestment area, ashwell as tradeoffs across different investment areas. The definition
of investmentareas is flexible and can be tailored to how an individual agency does
busifiess. Foriexample, an agency may have a separate safety investment area and
also incorporate consideration of safety within system preservation, operations, and
capacity expansion expenditures. Each option and tradeoff is evaluated with respect
tQ established agency goals and performance objectives.

¢ Resource Allocation Decisions are based on the results of tradeoff analyses These
decisions involve allocations of financial, staff, equipment, and other resources to the
different investment areas and/or to different strategies, programs, projects, or asset
classes within an individual investment area.
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¢ Program and Service Delivery is accomplished in the most cost-effective manner
which again involves consideration of different delivery options (e.g., use of
contractors, interagency agreements), as well as a delivery tracking process involving
recording of actions taken, costs, effectiveness, and lessons learned to guide future
activity.

e System Conditions and Service Levels are tracked to see the exfént to which
established performance objectives are being addressed. This information is used to
refine policy goals and priorities (e.g., put more emphasis on safety ing@8ponse to an
increase in crash rates).

1.4 Transportation Investment Categories

In Figure 1, the box labeled “Analysis of Options and Tradeoffs’dshiowd three types of
investment categories - preservation, operations, andfcapacity’ expansion. These are
defined as follows:

1. Preservation encompasses work teééxtend the life of existing facilities (and associated
hardware and equipment), or to repair damage that impedes mobility or safety. The
purpose of system preservation is to retaifythe existing walue of an asset and its ability
to perform as designed. System preservation counters the wear and tear of physical
infrastructure that occuxs over tifhe due to traffic loading, climate, crashes, and aging.
It is accomplished throughyboth capital projects anél maintenance actions.

2. Operations focuses on the réal-time servicéiand operational efficiency provided by the
transportation systemgf@mbothipeople and freight movement on a day-to-day basis.
Examples of opegfitions actions ‘inelude real-time traffic surveillance, monitoring,
control, and resp@nse; intelligeiih tranigportation systems (ITS); signal phasing and real-
time signal gontrollers at intérSections; HOV lane monitoring and control; ramp
metering; Weigh-insmetion; 10ad weather management; and traveler information
systems{ WAlthough opefafiorns focuses on system management, the infrastructure
needed to provide this capability may be substantial (e.g., traffic control centers; ITS
hardware; envirenmental sensors and fire control systems in tunnels). Thus, an
operations strategyirequires capital and operating budget as well as substantial staff
resources,

3.1 Gapacity expansion focuses on the actions needed to expand the service provided by
the existing system for both people and freight. Capacity expansion can be achieved
either by adding physical capacity to an existing asset, or acquiring/constructing a
new facility.
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These three categories are defined in order to show that:

e Asset management is not just about preservation of highway network assets; it is
about making investment decisions that address a wide range of policy goals.

e The three categories provide a simple, useful way for decision-makers to align
program investment categories and priorities with key policy objectives. For example,
many agencies establish a “preservation first” policy or favor maximizing efficiency of
operations prior to investing in new capacity.

e The categories may present alternative ways of meeting a policy goal. For examplepit
may be appropriate to consider operational improvements to address a congestion
problem as an alternative to adding a new lane.

e Decisions about the resources allocated to each [€ategory’ canmot be made
independently. Meeting many policy goals (e.g, safély) Mndy require a mix of
investments across these categories. Similarly, &f\incréase in capéeity expansion
investments may require increased operations and préservatiomesgpenditures at some
point in time.

As noted above, tradeoff analysis may héhdone acrosspinwestment categories as well as
within them. An agency might wish to defme investment areds coincident with the three
categories discussed above (preservation, operations, capacity), or they may define a
different set of categorieg.y Forexample, a safety program could be defined as an
investment category, with“gubdreas for “Operational activities (e.g., signs, markings,
signalization, channelization, €t¢.), preservation (replacement of guardrails), and capacity
(project design features supporting safety, e.g., wide shoulders). This would provide the
framework for understanding the bestmix of complementary actions within the safety
area as well as tradeoffs between safety‘ani other objectives.

1.5 Asset,Management and the Transportation Planning Process

Aleemmon reactioiito the broad description of asset management is “how is this different
from théweverall planning and programming process in an agency?” The response is that
asset management is not a new kind of business process that replaces planning and
prograndming. Rather, it should be viewed as a set of best practices to be employed
withifi the established planning and programming framework. Existing regulations
pertaining to the planning process, together with statutes related to specific funding
programs and their allocation criteria, and the body of environmental regulations
affecting transportation planning - provide the context within which asset management
practice occurs. In terms of Figurel, transportation regulations and statutes impact
establishment of policy objectives, the manner in which options are generated and
evaluated, and they also provide certain constraints on resource allocation (based on
Federal and state funding eligibility restrictions). Many of the core principles of asset
management are embodied in the existing planning regulations (e.g., consideration of
alternatives). Examining the planning process using the lens of asset management
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provides an opportunity to explore ways to continue to strengthen the mission of
transportation planning - for example:

¢ How to improve connections between long-range planning and resource allocation;

e How to strengthen agency and public consideration of preservation and operations
investments within the long-range planning process;

e How to better integrate environmental considerations throughout the fmanspertation
planning and decision-making process - across capacity, operational And preservation
investments; and

e How to provide a common information resource base to_semve mulfiple actiyifies
across the transportation asset life cycle - long-range glanning, sorridor studies,
safety studies, environmental assessments, multi-year ¢apital pfogramming, project
development, preventive maintenance and system operations.

While asset management is closely associated with planifiing and pregsdniming activities,
asset management best practices are also integral to design, construction, routine and
preventive maintenance and operations activities. Ber example:

e Application of life-cycle cost analysis in theéxacility design process;
e Analysis of alternativeganstrugfionimaterials and methods;

e Tradeoffs across different maintenance. aetivities based on level of service and
extended facility life provided t,customers;

e Developing an apfpropriate mix ofi@perations expenditures on technology upgrades,
hardware/infrastfticture mainféhance and replacement, and skilled personnel;

e Evaluation| 0t delivery optiofis (e.g., design-build, use of private contractors for
maintenafce and operations, inter-agency agreements, etc.).

1.6 Key Opportunities

Despité the support for taking an asset management approach, many agencies face very
real Organizational, institutional, and technical challenges to making further progress in
asset management. Each one of these challenges represents a potential opportunity for
FHWA \to work with its partners to encourage broader implementation of asset
management principles. For example:

e Top management needs to set an organization-wide direction and framework for
decision-making and to ensure that all parts of the organization are working together
in a coordinated fashion. = Maintaining continuity in leadership direction and
understanding of key asset management principles can be particularly challenging
with frequent turnover in agency executives;
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e C(lear roles for each organizational unit must be established to solve common
problems or meet common objectives. Differences in perspectives and approaches,
lack of established procedures, or turf battles must be reconciled;

o Established resource allocation methods, often constrained by externally imposed
restrictions, historical allocations or formulas, or delicate and difficult political
negotiations may restrict the range of options and tradeoffs that can be'‘¢ohsidered;

e Staff resource constraints together with a constant “fire-fighting” modesf operation
also may restrict the amount of time and effort that can be spent on an@lyzing optiens;

e Developing a comprehensive set of reliable methods, data and tools to evaluate
performance tradeoffs among the full set of investment optiemsmwill takea sustained,
multi-year effort;

e Establishing a causal link between an investment or actién and |a performance
indicator of interest, due to the presence of exterrial\factors influencifg performance
(e.g., gas prices, vehicle fleet changes, growth patterns, etc)) magtequire additional
research in some cases;

e Coordination among multiple agenciesfto, achieve @stablished objectives in areas such
as operations and safety adds complexity foithe decision=making process and program
implementation efforts; and

e External and internal ageney/culture based on “Bottom-up” decision-making, with a
focus on specific projects rather than on broader system performance and outcomes.

While it is relatively sfraightforwatdito implement asset management within a well-
defined area of the fagency (a pavement management unit, for example), the issues
identified above illugtfate why it\i§imuch more challenging to implement it more fully
within an agengdy, br across multiple agencies.

However, the nieed to allocate’scarce resources as effectively as possible and demonstrate
results and perfOfmance to the customers of the transportation system provides strong
motivation and support for overcoming these challenges. A comprehensive, performance-
based approach to tramsportation investment decisions will be essential to meeting the
increasingly camplex set of transportation needs of the 21st century.
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2.0 Operations and Transportation Asset Management

2.1 Overview of Operations Activities

The specific scope of operations activities to be considered in this papet 18, described
below. This is presented from the perspective of a state or local operating ageneya FHWA
Office of Operations program areas are discussed in Section 3.

As shown in Figure 2.1, operations activities respond to several objectives, including
providing mobility, travel time reliability, safety and security_for bathy freight /and
passengers. The following types of activities are included withifnthe scope of operations:

Arterial Management - monitoring and managing traffic flow on séirface €treets, focusing
on the deployment, timing, and operation of traffic signél systems.

Freeway Management - managing freeway traffic opérations meluding monitoring of
traffic (via electronic detectors and vifleo cam@ras), ramp controls (e.g. ramp metering,
priority systems), lane management (e.g. contraflow lames, tise of shoulders during peak
periods, HOV lanes), information dissemination (e.g-“Variable message signs, traffic
advisories, in-vehicle systems), and electronic4oli collection.

Traffic Incident Management - the plannedyand coordinated program process to detect,
respond to and remove traffic ih€idents and féstore traffic capacity as safely and quickly
as possible. This coordinated Process involves la number of public and private sector
partners including: Law@Efiforcement, Fire and Rescue, Emergency Medical Services,
Transportation, Publié Safety Commniutlications, Emergency Management, Towing and
Recovery, Hazardous Materials Cefitractors, and Traffic Information Media.

Road Weather. Management - praviding information about current and forecast weather
and road €onditions to" dégiSion-makers to help them respond with appropriate
maintenance, tfaffic management, traveler information and emergency response strategies
< Iheluding pretreating roads with anti-icing materials, pre-positioning trucks for de-icing,
sanding and plowing hadjustments to traffic control (e.g. variable speed limits, signal
fiming), accelerated incident response, and radio motorist advisories.

Workl Zone Management - strategies to minimize construction work zone-related user
delays and ensure safety for both workers and road users. These include a range of
activities including full road closures to shorten construction times, night-time
construection, traveler information systems and other ITS activities, enforcement methods,
and modifications to project design and scheduling methods to better incorporate user
cost considerations.

Emergency Management - ensuring that the transportation network operates effectively
in the event of an emergency, including natural disasters, major highway incidents and
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terrorist attacks. Includes emergency preparedness planning and establishment of
communications and coordination mechanisms.

Freight Management - actions to provide a efficient, safe and secure intermodal freight
transportation system. Includes facilitation of intermodal freight movements, strategies to
reduce delays at border crossings, strategies to improve freight safety, and security,
enforcement of truck size and weight limits, and management of t permitting
processes.

Figure 2.1  Operations Activities

Goals, Objectives, and Performance Measures

Mobility

Reliability

\ 1
1 1
i i
1 1
1 1
\ :
v v

1
1
1
1
1
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e and equipment - traffic signals, variable message signs, computers,
ications equipment, etc. Management of these physical operations assets is an
important operations activity within each of the program areas. However, there is an
important distinction between the management of operations assets and the application of
transportation asset management principles to operations. While the topic of “operations
asset management” tends to conjure up images of inventory systems and replacement
schedules for traffic signals and ITS equipment, the physical component of operations is
just one part of the picture. In order to answer the questions: “What am I getting from my
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operations investments” and “How can I achieve better performance”, a broader systems-
level approach is required.

Operations Asset Management takes a holistic, integrated view of the physical, system
and personnel aspects of operations. It recognizes that improving operations performance
requires coordinated investments in physical equipment; systems to monitor, control and
connect this equipment; and skilled, effectively deployed staff.

2.3 Relationship to Transportation Investment Areas

Broadening Asset Management Beyond a Preservation Focus

Historically, asset management has its roots in one of the key investm@iit areas: preserva-
tion. The reasons for this initial focus are clear and not surprisifig. Significant invest-
ments were made in expanding the country’s transportétion mf#astructure throughout the
second half of the 20th century. As new facilities were ¢ompleted athea®sources required
to maintain, repair, and rehabilitate existing facilities began to grow at the same time that
system expansion continued. As signifidant p@rtions of the system aged, competition for
resources increased and the need to develbp the knowledge and tools to preserve the
existing system as cost-effectively as possible stimulated a® wide range of research/
development efforts as well as the development of new applications and approaches and
integrated system managesfient togls.

Preservation thus philosophically had a “legiip” in the highway management field, not
only because of its importance to:both state highiway agencies and motorists, but also the
early recognition that ifdhad {0’ be managed on a continuing basis. By contrast, while the
analysis of system expansion needs ang solutions also benefited from analytic methods
and computerization, énce a facilitys was built to certain standards, those characteristics
resulting from @Xpansion projects fémained static for many years until upgraded during
rehabilitatiom, 0r reconstiuigtion. At was therefore natural to cite preservation as a model
for managing an, existing highway (or transportation) network: it had well developed
management procédures supported by sophisticated information systems, organized data
collection efforts, ‘modern data collection technology, and a longstanding program of
researchi

Butwlat about operations? While operations has always been a component of highway
management, responsibility for operations has been fragmented, both within and across
ageneies and jurisdictions, and not effectively integrated into an overall system manage-
mentstrategy.

However, similar to the realization that preservation is critical to ensure that infrastruc-
ture service life is extended cost-effectively, the recent focus on operations has recognized
that maximizing the efficiency and effectiveness of the operation of the existing system is a
strategic function and a key element of “good system management.”
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Role of Operations in the Broad Strategic Resource Allocation Process

From the perspective of a transportation agency CEO seeking to make strategic resource
allocation decisions, operations is one of the three major types of investments to be made -
its purpose is to manage how the system is used and make sure that the available capacity
is utilized efficiently and effectively. High-level tradeoff questions might include:

e If I have additional money to spend, and want to gain the largest bang fohmy buck
with respect to reducing congestion, how much should I spend on capa@ity projects
that eliminate bottlenecks, and how much on operations programs that will confribute
to improved traffic flow over a broader network? What combinatiang of operational
investments with either preservation and capacity projects will achieve my objectives?

e Am I willing to divert money from pavement preservation t6 operations, andy“tréde” a
decline in pavement condition and an increase in pavementdife cycle costs for
improved traffic flow?

An important challenge for operations asset management practice is tg provide better
information to support these high-level tradeoffs and reinforce the wigw of operations as
one of the essential elements of a balanced strategy for achieving an agency’s policy
objectives.

Investment Areas Within the Operations tmbrella

Asset management principles eficourage examination of tradeoffs across investment
options. Within the operations iavestment area, it is therefore useful to define “sub-areas”
for purposes of tradeoff analysis. Iwo levelst@froperations sub-areas can be identified.
The first level correspond&fonthe types of operations activities shown in Figure 2.1 (e.g.
freeway management/arterial management, etc). One can envision a DOT CEO looking at
the distribution of [ @perations @ellars” across these different program areas, and
determining whether #ésources shpuld be shifted in order to meet established objectives
(e.g. move funds into expandingdamp metering in order to address worsening freeway
congestion problems, integrating freeway and arterial ITS systems, leveraging state and
local system operational and capital investments).

A secondplevel of Thwestment area can be defined based on the three key types of
components thahinterconnect to support a regional operations system:

e | Pliysical - equipment associated with existing operations functions: signs, signal heads,
Supports, ramp meters, etc.

e System - elements to provide interconnections across components: communications,
software, and interfaces

e Personnel for management, operations and maintenance of the system

These components are interrelated in that an investment in one typically necessitates
investments in the others - for example, upgrading a traffic signal system requires both
physical and system investments as well as additional staff to operate and maintain it (or
training of existing staff at a minimum).

12



______________________________________________________________________
FHWA Asset Management White Papers — Operations

An Operations manager must plan for and balance investments in personnel, physical
hardware, and system improvement. Effective operations management requires
consideration of how best to deploy available resources within each of these areas (e.g. for
personnel, what is the best mix of in-house vs. contract labor?), as well as across areas,
with consideration of the interconnections. Questions related to cross-area tradeoffs
include:

e Should we invest more in expanding coverage of operations programs, orithreplacing
equipment?

e Can we reduce personnel costs by implementing more sophisticated téc¢hnology?

e Can we reduce personnel costs by investing more in preventive maintenance jarcl
planned replacement of equipment (thereby improving reliabilifysand réducing sépair
needs)

e When we expand an operations program, what are the longéterm fmplications for
maintenance and repair of physical operations equifent? What are the implications
for personnel, in terms of numbers, geographic distribution andhskill séts?

A key mistake of the past was not properly estimating and budgeting for the maintenance,
preservation and operations costs assoctated with fiew major transportation investments.
It is critical that all new major transportafion investmentyprojects include life cycle cost
implications in the final benefit-cost analysis afiéh project scoping decisions.

2.3 Application of Asset Management\Principles to Operations

The application of each af e, principles of good asset management to operations is dis-
cussed below.

Policy-Driven

Policies that ¢an guide system operations must focus on customer service and issues such
as mobility, reliability, and safety. Adding to the complexity is the fact that different goals
and Objectives mightapply to freight and passenger trips and even different user groups
(interregional freight Wersus local package delivery, commuter versus tourist trips, etc.).
Definingflear goals,and objectives that reflect key user groups is the first step in applying
asset mlanagement principles to operations. Figure 2.2 illustrates some user groups and
system performance characteristics that might be considered in establishing operations-
orienited policy goals and objectives.
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Figure 2.2 Operations Policy Goals, Objectives, and Performance Measures

Operations Policy Goals, Objectives, and Performance Measures
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Mobility Safety
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Performance-Based

In order for bixoad policy. goals anfl Objectives to influence decision-making and to provide
a method to measure “goals achievement” over time, they must be connected to outcome-
oriented performahce measures. Measures related to operations are more complex and
must feflect the intéraction among facility capacity and condition, operational strategies
and programsylevelsand patterns of demand on the system and external events and con-
difions that can affeet system operations. While some performance measures related to
aspecté of system operations may remain static over time, many others must be more
dynamic to capture the real-time nature of operations. Many state DOTs, MPOs, transit
ageneies and local governments are beginning to develop and implement performance
measures that cut across a range of their programs and activities.

Almost without exception, the development of measures that reflect asset physical condi-
tions and long-range service objectives are far ahead of efforts to define mobility and reli-
ability measures related to real-time system operations. One reason for this is the
reluctance to measure performance in an area where an agency has limited control over
the outcome due to the influence of outside factors. Performance measures are needed to
represent the user perspective and the facility owner or stewardship perspective. User-

14



______________________________________________________________________
FHWA Asset Management White Papers — Operations

oriented performance measures are concerned with total trip travel time, reliability and
safety - even where the trip crosses jurisdiction and involves multiple modes. Facility
owner performance measures may include the same technical measures, but focus on the
agency’s sphere of influence.

Additional research and field testing of user and facility-level operations performance
measures, developing analytic capabilities to set targets for these measureés,defining the
data requirements to support key measures, and developing tools for ‘performance
prediction, all represent areas needing additional work.

Analysis of Options and Tradeoffs

The need to consider the full range of alternatives availablegit eachylevel of,degcision-
making has implications both for how elements of a compnéhensivedperations strategy
need to be related to each other and for the types of technical toolsfhiecesgary to evaluate
operations program options.

Figure 2.1 illustrates the different categories of operations, programs undertaken in state
and local transportation agencies. All©f thesegprograms figed to be related to a common
set of goals, objectives, and performance measures. Hn developing an overall operations
strategy, the issue is what contribution will these programs make collectively to achieve
agency goals in operations relative to investmenits in preservation and expansion. Within
the overall operations strategy, how@Vverchoices and tradeoffs must be evaluated among
the operations programs themsel#es in terms of theéifcontribution to an overall objective
such as reducing delay. Every program shown in Figure 2.1 can contribute to this goal.
The issue is what mix and balance among all the @perations programs is most effective.

The notion of tradeoffS presumes that there is a single entity responsible for allocating
resources across investment categghies. “Within each agency, there are indeed important
decisions and tradeoffs.to be madeé. However, it should be recognized that operations
responsibilities are splify across/state DOTs, city and county agencies, and other
organizatiofig (€.g. state POLEE; emergency services). Actions of these different entities
need to be cootdinated in order to improve system performance from a user “total trip”
pespective. Each agency has a different set of resource constraints and priorities, which
can makéeeordinated action difficult to achieve. However, tradeoff analysis in the multi-
agency context offers a unique opportunity to leverage each agency’s investments and
provideftremendous value added for the traveling public.

An‘additional complexity that needs to be considered as part an operations strategy and
resource allocation process is the allocation of system capacity to different user groups.
Balan€inig capacity and service needs among transit, high-occupancy vehicles, and general
purpose traffic, or between freight and passenger travel, represents both a critical and
complex set of choices and tradeoffs.

Even within a specific operations program, an array of options and tradeoffs must be
considered. Taking Arterial Management as an example, a performance goal might be
established to maximize throughput and minimize delay on a particular arterial. This
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arterial road could cut across several jurisdictions and may be operated by multiple
agencies - a scenario that is likely transparent to the user. A comprehensive Arterial
Management Program might include: upgrading traffic signals; synchronizing traffic sig-
nals on regular intervals; improving signage, both static and dynamic; implementing inci-
dent management techniques; relocating utility poles and shrubbery to improve sight
distance; extending turn lanes; minimizing access points; and re-striping, or remarking
lanes for both traffic control as well as visibility during rainstorms. Su¢h,a program
includes both capital investments such as new signals or turn lane improvements and
larger more systematic improvements such as synchronization of roadsiflé assistance
programs, which are labor intensive. Each component requires ongfing monitoking,
management, and maintenance.

The analysis of investment options and tradeoffs within a compselignsive opesations pro-
gram is further complicated by the fact that many programg may share» the same assets
(i.e., equipment, software and facilities). Figure 2.3 shows @ samplé of gferating assets
across four program areas. For each operations program, thete dre assets that are either
specific to that program or that cut across multiple progtams: For example, ramp meters
are generally thought of as primarily associated with a Frieéway Mandgemient Program. In
contrast, signage, both static and dynamaic, is am asset that cuts across multiple program
areas. The analysis of options and the potential perfosmance benefits from investments in
different operations programs must recogrfizé,that many programs require investments in
a common set of operations assets. This provides an opportunity to achieve a greater
degree of service coordination and eg@iipment modernization than would be possible with
a piecemeal approach.

16



FHWA Asset Management White Papers — Operations

Figure 2.3 Operation Programs and Assets
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The \efaluation of different strategies within an operations program, and to “make the
casg’ for the benefits of operations investments, requires the data and tools to define cur-
rent| performance levels and to be able to predict future performance as well. By sup-
porting the development of real-time traffic simulation tools and impact analysis tools,
FHWA"™ has provided important support in this area.  Conceptually, congestion
management, safety management, maintenance management, and intermodal manage-
ment systems could provide additional capabilities for assessing operations-oriented pro-
grams. However, few of the operations-oriented management systems have the required
capabilities today or enough of an application track record to be relied on to guide
resource allocation decisions.
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Another point to be considered in developing better tradeoff capabilities both within the
operations area and across operations, preservation and capacity is the fact that different
program areas have very different time horizons which makes them difficult to compare.
An engineering-economic approach to this problem should be explored to address the
issue of how to construct a useful life-cycle analysis to compare strategies across areas.
Because of the high degree of uncertainty associated with future predictions,of operational
performance, such an approach would need to incorporate risk analysis‘and sensitivity
analysis capabilities.

Decisions Based on Quality Information

The evaluation of operations programs should reflect the program’s‘€omtribution to
meeting performance objectives relative to cost. The objectiveds 16°be able 0 identify the
most cost-effective mix of programs for meeting operations pérformanée objectives tor any
given level of resources available. Wherever possible, decisionsdought{to be based on
reliable information pertaining to desired system gfervice \dutcomes, and customer
satisfaction. ~Producing comparisons of real time ‘Operational data’ with projected
modeling results would be of value to better make the cas¢ for operatiorial investments.

Monitoring to Provide Clear Accountability and Feedback

The performance of each operations_program i supporting agency goals and objectives
needs to be monitored and teportgll to establish credibility and accountability. While the
use of performance measures anél tracking résults 1S niow just a matter of good business
practice, establishing this practicé within the'Operations area is challenging because the
focus must be on day-to-day deliveriyof real-time service.

Operations investmernits and strategies‘that have real-time and dynamic elements require
different approaches and technolggies for monitoring performance and in some cases,
real-time respofiséistratégies. However, because of the real-time nature of performance
monitoring fof operationsy.as_edpabilities expand to cover more of the system with
surveillance ‘eguipment, a rich data set is being generated that can support long-term
performance monitoring efforts as well.

An agencyiean only  Be accountable to the extent that it has the responsibility and
capability’ to“makeépdecisions that can impact performance. Performance in operations-
related’ areas (mobility, travel delay, reliability, safety, etc.) will be affected by many
factors outside of the control of an individual transportation agency. While it is important
to track outcome-type performance measures which reflect the traveler perspective,
monitoring programs for operations also need to include output-type measures that more
directly relate to those aspects of system operations that are within an agency’s control.
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3.0 FHWA Office of Operations - Current and Future Activities
Related to Asset Management

The purpose of this section is to describe the current activities of the FHWA Office of
Operations that are supportive of asset management, and identify poténtial additional
opportunities for the future. Asset management is not a new or separate funeétion, but a
set of best practice business principles that FHWA can encourage its partners.to integrate
into existing processes. Section 3.1 discusses how the Office of Operatiofis’is supporting
its partners in understanding and implementing operations asseéf management.
Section 3.2 describes potential future activities for asset management and'@perations.

3.1 Current and Planned Activities

The FHWA Office of Operations is already conducting or planning several activities that
reflect the asset management principles discussed throtighout this paper. The following
sections highlight the key asset management activities Wi \the areas of policy, technical
assistance, research and technology, and coordirtation.

Operations Asset Management Program

The application of asset managenient pringiples to @perations is a relatively new concept,
and there are few policy guidelings in place today. However, the Office of Operations has
taken the initiative to provide®high-level guidance on operations asset management
through their website and"pliblications., This guidance defines asset management, relates
asset management to #perations and Overall transportation policy goals, and outlines the
next steps for the future.

Working with fhe Office of Asset Management, the Office of Operations is developing an
asset management frameworki o enable its partners to make better resource allocation
decisions for ‘gperations. Eventually, the Office of Operations plans to produce an
Operations needs and, cost identification tool, life cycle costing methodology for operations
companehts, and variols operations asset management systems.

Technical Assistance and Information Dissemination

In 2002, the FHWA Office of Operations developed a discussion paper investigating the
relationship between operations and asset management. Since then, the Office of
Operations has introduced a website for Operations Asset Management. The website
contains a two-page brochure that summarizes work to date concerning the establishment
of an Operations Asset Management program.
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Research & Technology

As mentioned above, the Office of Operations completed a study in 2002 that explores the
relationship between operations and asset management, and included a preliminary high-
level categorized list of operational physical assets. This information was used in the
development of the operations asset management program plan and roadmap.

As a result of the study, the Office of Operations is also conducting a pilot investigation of
an operations asset management system for the subsystem of traffic signalssghisyproject
is using data from across the country to identify the components for 4 comprefighsive
signal management system, including physical, system, and human resource assets, and
also investigate how to incorporate investment scenario analysis and tradeoff analysis
tools. The research will identify policy guidelines, data regmimements, perform@ance
measures, and analytical tools necessary to support opgiations asset management
decision-making. Analysis will also be conducted on the bénefits of @ traffic signal asset
management approach by comparing the predicted, benefits¢ and rigks of various
investment scenarios.

Coordination

The Office of Operations is working with & fumber of ‘other offices and program areas to
develop coordinated strategies and joint efforts: )t is coordinating with the Office of Asset
Management in developing,an operafidfisasset mahagement program plan.

3.2 Potential Future Activities

Building on many activities that alréady are underway, including joint efforts with the
Office of Asset Management, the @ffice 0f Operations has developed a program plan for
further developmient, of Operations Asset Management. This program plan will be
pursued in codrelination With the Office of Asset Management. Key elements of this plan
outline futufe activities anid aré sitmmarized below.

¢ 'Establish an Analytical Foundation for the Management of Operations Assets: This
mnvolves, development of performance measures, life cycle costing methodologies, and
analysis metheds for operations resource allocation. This analytical foundation will
enable practitiofiers to identify and evaluate strategic investment scenarios that
erfhiance the capabilities and performance of operations assets. This work will build on
the, current investigation of signal system asset management practices and
characteristics described in section 3.1. Future activities include development of an
operations need identification and costing tool to estimate national level operations
improvement needs and costs; development of life cycle cost methodologies for
different operations areas; development of management of assets systems for Signal
Systems, Data and Information, Traffic Management and Control, Freeway
Management, and Roadway Management; and development of an Operations Asset
Management Investment Science.

20



______________________________________________________________________
FHWA Asset Management White Papers — Operations

e Create Linkages between Operations Asset Management and Transportation Asset
Management: This effort will develop an approach and methodology to integrate
operations resource allocation decisions within the broader transportation asset
management framework. This will provide a mechanism to compare and integrate
operations resource allocation recommendations with those from other program areas
(e.g. infrastructure, safety). It will also facilitate identification andgevaluation of
combinations of investments across multiple program areas that best megeh established
agency objectives. Specific activities include development of a theoreticalffamework,
investigation of processes and procedures, and development of an umbgella’Opérations
Asset Management system with linkages to support broader TrapSportation Asset
Management analysis.

¢ Institutionalize Operations Asset Management Practices: To@bfain, the full,benefits of
transportation asset management, its principles must be efiibraced by an organization.
Operations asset management must become the way of £6ingd business, i.e.
institutionalized. Institutionalizing an operations asget managéiient process within an
organization will greatly advance the making of sqund investmentsdn operations as
well as overall transportation. Outreach activities will involve work with AASHTO,
TRB and ITE committees, and willdihclude presentationg and workshops, preparation
and distribution of guidance materials, tool develdpment and training.
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FHWA White Paper:
Planning and Asset Management

The purpose of this paper is to define the relationship between trahSportationtasset
management and transportation system planning and to describe the current, \and
potential future, activities of the FHWA Office of Planning that support/ the
implementation of asset management. The paper is one of a seffof'seven,papersiesploring
the relationship of asset management to each of FHWA’s major progfai areas including
planning, right-of-way, environment, infrastructure, safety, dperatigns, and Federal lands.

Section 1.0 provides a general overview of asset management televant to all program
areas. Section 2.0 defines the relationship between plahning and asset management.
Section 3.0 describes current, and potefitial futdifepactivities of the Office of Planning that
support asset management.

B 1.0 Overview of Transportation Asset Management

1.1 Definition of AgSsefManagement

Transportation asset fanagement'is a set of guiding principles and best practice methods
for making ifformed transportation resource allocation decisions, and improving
accountabilitfp for these! degisiohs. The term “resource allocation” covers not only
allocation of money to program areas, projects, and activities but also covers deployment
ofyother resources that add value (staff, equipment, materials, information, real estate,
etc). While several'ofithese principles and practices were initially developed and applied
within the d@main oflinfrastructure preservation, most established definitions of asset
managerient are corsiderably broader. The Asset Management Guide, recently adopted
by AASHTO defines asset management as:

L Transportation Asset Management Guide, prepared for the National Cooperative Highway Research
Program (NCHRP) Project 20-24(11) by Cambridge Systematics, Inc. with Parsons Brinckerhoff
Quade & Douglas, Inc., Roy Jorgensen Associates, Inc. and Paul D. Thompson, November 2002,
AASHTO Publication RP-TAMG-1.
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. a strategic approach to managing transportation infrastructure. It focuses
on...business processes for resource allocation and utilization with the objective of
better decision-making based upon quality information and well-defined objectives.”

As Mary Peters, FHWA Administrator has frequently put it:

“If I have one additional dollar to spend on the transportation system, what isthe most
effective way to spend it?”

The essence of asset management is answering that question.

Asset management is concerned with the entire life cycle of transpottation decisions)
including planning, programming, construction, maintenance, and ‘Qperations./ It
emphasizes integration across these functions, reinforcing the fact that actions’ taken
across this life cycle are interrelated. It also recognizes that ifivestmefits in _transportation
assets must be made considering a broad set of objectives, including physical
preservation, congestion relief, safety, security, economié produetivity, and environmental
stewardship.

1.2 Asset Management Principles

The core principles of asset management,are:

e Policy-Driven - Resource hallocation “degisions“are based on a well-defined and
explicitly stated set of poliey goals and ‘@bjectives. These objectives reflect desired
system condition, level of servige, and safetyprovided to customers, and typically are
tied to economic, coffritunity and ehvironmental goals as well;

e Performance-Basgd - Policy ‘Objectives are translated into system performance
measures tht are Used for both day-to-day and strategic management;

e Analysis‘of Options and Tradeoffs - Decisions on how to allocate resources within
and across different types of investments (e.g., preventive maintenance, rehabilitation,
pavements, bridges, capacity expansion, operations, different modal mixes, safety,
etc.) are based on‘am analysis of how different allocations will impact achievement of
relevadnt policypobjectives.  Alternative methods for achieving a desired set of
objectives are examined and evaluated. These options are not constrained by
established organizational unit boundaries - for example solving a congestion
problem could involve a capacity expansion or an operational improvement (e.g.,
sighal coordination). The best method is selected considering the cost (both initial and
long-term) and likely impacts on established performance measures. The limitations
posed by realistic funding constraints must be reflected in the range of options and
tradeoffs considered;

e Decisions Based on Quality Information - The merits of different options with
respect to an agency’s policy goals are evaluated using credible and current data.
These data may apply to specific functions (e.g., pavement and bridge management,
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traffic monitoring) or reflect a more integrated, corporate view. 2 Where appropriate,
decision support tools are used to provide easy access to needed information, to assist
with performance tracking and predictions, and to perform specialized analysis (e.g.,
optimization, real-time simulation, scenario analysis, life-cycle cost analysis,
benefit/cost analysis); and

¢ Monitoring to Provide Clear Accountability and Feedback - Performianee results are
monitored and reported for both impacts and effectiveness. Feedback en actual
performance may influence agency goals and objectives, as well as resouiiée allacation
and utilization decisions.

These principles are not unfamiliar, nor are they radical. Most transportation practitioners
would agree that investment decisions should be based on weighimg,costs against likely
outcomes, that a variety of options should be considered and‘évaluatedpand that'quality
information is needed for decision-making. Many ageénciesdare afow pursuing
performance-based approaches to planning and programming, monitoring system
performance, and developing more integrated data and “analysis tobls to evaluate
tradeoffs among capital expansion, operations, and presgrvatiorractivifies. Most agencies
recognize that application of asset amanagement prifi¢iples is critical in times of
constrained resources, when all investrient and“Budget decisions are subject to increased
public scrutiny.

1.3 Asset Manageméinit Praétice

Figure 1 illustrates the strategi€ pesource allgeation process that embodies the asset
management principles pf@Sénted aboye.

2 The FHWA plays a key role in standardizing the content and format of data that are mandated by
federal law: e.g., the National Bridge Inventory (NBI) data that are reported by state DOTs.
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Figure 1. Strategic Resource Allocation Process
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The diagram includesghe following eleémients:

e Policy Goalsgand Objectives,| supported by performance measures are established
through the "policy. @nd systém planning process and used to guide the overall
resourcéallocation process:

¢ DAnalysis of Options and Tradeoffs includes examination of options within each
mnvestment area, ashwell as tradeoffs across different investment areas. The definition
of investmentareas is flexible and can be tailored to how an individual agency does
busifiess. Foriexample, an agency may have a separate safety investment area and
also incorporate consideration of safety within system preservation, operations, and
capacity expansion expenditures. Each option and tradeoff is evaluated with respect
tQ established agency goals and performance objectives.

¢ Resource Allocation Decisions are based on the results of tradeoff analyses These
decisions involve allocations of financial, staff, equipment, and other resources to the
different investment areas and/or to different strategies, programs, projects, or asset
classes within an individual investment area.
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¢ Program and Service Delivery is accomplished in the most cost-effective manner
which again involves consideration of different delivery options (e.g., use of
contractors, interagency agreements), as well as a delivery tracking process involving
recording of actions taken, costs, effectiveness, and lessons learned to guide future
activity.

e System Conditions and Service Levels are tracked to see the exfént to which
established performance objectives are being addressed. This information is used to
refine policy goals and priorities (e.g., put more emphasis on safety ing@8ponse to an
increase in crash rates).

1.4 Transportation Investment Categories

In Figure 1, the box labeled “Analysis of Options and Tradeoffs’dshiowd three types of
investment categories - preservation, operations, andfcapacity’ expansion. These are
defined as follows:

1. Preservation encompasses work teééxtend the life of existing facilities (and associated
hardware and equipment), or to repair damage that impedes mobility or safety. The
purpose of system preservation is to retaifythe existing walue of an asset and its ability
to perform as designed. System preservation counters the wear and tear of physical
infrastructure that occuxs over tifhe due to traffic loading, climate, crashes, and aging.
It is accomplished throughyboth capital projects anél maintenance actions.

2. Operations focuses on the réal-time servicéiand operational efficiency provided by the
transportation systemgf@mbothipeople and freight movement on a day-to-day basis.
Examples of opegfitions actions ‘inelude real-time traffic surveillance, monitoring,
control, and resp@nse; intelligeiih tranigportation systems (ITS); signal phasing and real-
time signal gontrollers at intérSections; HOV lane monitoring and control; ramp
metering; Weigh-insmetion; 10ad weather management; and traveler information
systems{ WAlthough opefafiorns focuses on system management, the infrastructure
needed to provide this capability may be substantial (e.g., traffic control centers; ITS
hardware; envirenmental sensors and fire control systems in tunnels). Thus, an
operations strategyirequires capital and operating budget as well as substantial staff
resources,

3.1 Gapacity expansion focuses on the actions needed to expand the service provided by
the existing system for both people and freight. Capacity expansion can be achieved
either by adding physical capacity to an existing asset, or acquiring/constructing a
new facility.
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These three categories are defined in order to show that:

e Asset management is not just about preservation of highway network assets; it is
about making investment decisions that address a wide range of policy goals.

e The three categories provide a simple, useful way for decision-makers to align
program investment categories and priorities with key policy objectives. For example,
many agencies establish a “preservation first” policy or favor maximizing efficiency of
operations prior to investing in new capacity.

e The categories may present alternative ways of meeting a policy goal. For examplepit
may be appropriate to consider operational improvements to address a congestion
problem as an alternative to adding a new lane.

e Decisions about the resources allocated to each [€ategory’ canmot be made
independently. Meeting many policy goals (e.g, safély) Mndy require a mix of
investments across these categories. Similarly, &f\incréase in capéeity expansion
investments may require increased operations and préservatiomesgpenditures at some
point in time.

As noted above, tradeoff analysis may héhdone acrosspinwestment categories as well as
within them. An agency might wish to defme investment areds coincident with the three
categories discussed above (preservation, operations, capacity), or they may define a
different set of categorieg.y Forexample, a safety program could be defined as an
investment category, with“gubdreas for “Operational activities (e.g., signs, markings,
signalization, channelization, €t¢.), preservation (replacement of guardrails), and capacity
(project design features supporting safety, e.g., wide shoulders). This would provide the
framework for understanding the bestmix of complementary actions within the safety
area as well as tradeoffs between safety‘ani other objectives.

1.5 AssetyManagement and the Transportation Planning Process

Aleemmon reactioiito the broad description of asset management is “how is this different
from théweverall planning and programming process in an agency?” The response is that
asset management is not a new kind of business process that replaces planning and
prograndming. Rather, it should be viewed as a set of best practices to be employed
withifi the established planning and programming framework. Existing regulations
pertaining to the planning process, together with statutes related to specific funding
programs and their allocation criteria, and the body of environmental regulations
affecting transportation planning - provide the context within which asset management
practice occurs. In terms of Figurel, transportation regulations and statutes impact
establishment of policy objectives, the manner in which options are generated and
evaluated, and they also provide certain constraints on resource allocation (based on
Federal and state funding eligibility restrictions). Many of the core principles of asset
management are embodied in the existing planning regulations (e.g., consideration of
alternatives). Examining the planning process using the lens of asset management
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provides an opportunity to explore ways to continue to strengthen the mission of
transportation planning - for example:

¢ How to improve connections between long-range planning and resource allocation;

e How to strengthen agency and public consideration of preservation and operations
investments within the long-range planning process;

e How to better integrate environmental considerations throughout the sanisportation
planning and decision-making process - across capacity, operational And preservation
investments; and

e How to provide a common information resource base to_semve mulfiple actiyifies
across the transportation asset life cycle - long-range glanning, sorridor studies,
safety studies, environmental assessments, multi-year ¢apital pfogramming, project
development, preventive maintenance and system operations.

While asset management is closely associated with planifiing and pregsdniming activities,
asset management best practices are also integral to design, construction, routine and
preventive maintenance and operations activities. Ber example:

e Application of life-cycle cost analysis in theéxacility design process;
e Analysis of alternativeganstrugfionimaterials and methods;

e Tradeoffs across different maintenance. aativities based on level of service and
extended facility life provided & customers;

e Developing an apfpropriate mix ofi@perations expenditures on technology upgrades,
hardware/infrastfuicture mainféhance and replacement, and skilled personnel;

e Evaluation| 0t delivery optiofis (e.g., design-build, use of private contractors for
maintenafce and operations, inter-agency agreements, etc.).

1.6 “KéypOpportunities

Despité the support for taking an asset management approach, many agencies face very
real Organizational, institutional, and technical challenges to making further progress in
asset management. Each one of these challenges represents a potential opportunity for
FHWA \to work with its partners to encourage broader implementation of asset
management principles. For example:

e Top management needs to set an organization-wide direction and framework for
decision-making and to ensure that all parts of the organization are working together
in a coordinated fashion. = Maintaining continuity in leadership direction and
understanding of key asset management principles can be particularly challenging
with frequent turnover in agency executives;
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e C(lear roles for each organizational unit must be established to solve common
problems or meet common objectives. Differences in perspectives and approaches,
lack of established procedures, or turf battles must be reconciled;

o Established resource allocation methods, often constrained by externally imposed
restrictions, historical allocations or formulas, or delicate and difficult political
negotiations may restrict the range of options and tradeoffs that can be'‘¢ohsidered;

e Staff resource constraints together with a constant “fire-fighting” modesf operation
also may restrict the amount of time and effort that can be spent on an@lyzing optiens;

e Developing a comprehensive set of reliable methods, data and tools to evaluate
performance tradeoffs among the full set of investment optiemsmwill takea sustained,
multi-year effort;

e Establishing a causal link between an investment or actién and |a performance
indicator of interest, due to the presence of exterrial\factors influencifg performance
(e.g., gas prices, vehicle fleet changes, growth patterns, etc)) magtequire additional
research in some cases;

e Coordination among multiple agenciestp, achieve @stablished objectives in areas such
as operations and safety adds complexity foithe decision=making process and program
implementation efforts; and

e External and internal ageney/culture based on “Bottom-up” decision-making, with a
focus on specific projects rather than on broader system performance and outcomes.

While it is relatively sfraightforwatdito implement asset management within a well-
defined area of the fagency (a pavement management unit, for example), the issues
identified above illugtfate why it\i§imuch more challenging to implement it more fully
within an agengdy, br across multiple agencies.

However, the nieed to allocate’scarce resources as effectively as possible and demonstrate
results and perfOfmance to the customers of the transportation system provides strong
motivation and support for overcoming these challenges. A comprehensive, performance-
based approach to tramsportation investment decisions will be essential to meeting the
increasingly camplex set of transportation needs of the 21st century.

B 2.0 Planning and Transportation Asset Management

As Section 1.5 described, asset management principles and how they should be applied in
the strategic resource allocation process sounds remarkably similar to good transportation
system planning and particularly performance-based planning and programming.
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Therefore it is worth repeating that asset management is not a new or separate function
but a set of best practice principles to be integrated into existing planning and
programming processes. Figure 2 taken from the National Highway Institute/National
Transit Institute (NHI/NTI) training course on statewide transportation planning is
clearly very consistent with Figure 1 defining a broad strategic resource allocation process.
However, as noted earlier, asset management principles also can be integrated into other
functions beyond planning including operations, maintenance, design, c
right-of-way.

Figure 2. Overview of Statewide Transportation Planning
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pose of this section is to define the relationship between planning and asset
gement. It is written from the perspective of an operating agency (e.g., state DOT).
Because many of the principles of asset management also could describe good planning
practice, and in fact are reflected in both statute and regulation to a degree, the focus will
be on how these principles can be further strengthened within the planning process.
However, reflecting asset management principles in planning, if planning in turn does not
directly impact resource allocation and other programmatic and project decisions, will
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have limited value. Thus the need to have planning closely integrated with programming
and budgeting processes will also be explored.

21 Overview of Planning Activities

The planning function covers a diverse set of activities that focusi om different
transportation modes and systems, timeframes, geographic scales, policy“issues and
stakeholder groups. Many planning requirements, including some thaif sapporh good
asset management, are defined in Federal statute and regulation, and f@re consistent, at
least as requirements, across all states. However, there are many other aspects of a
particular state’s planning process that reflect state and local requiremeris and tradifion,
and actual planning practice varies widely. Typical activities gg@rforiied by theyplatining
function in many states include:

¢ Long-range transportation planning;
e Policy planning and analysis;

e Establishing system performance tneasures (€., inffastructure condition, service
levels and reliability, safety, etc.);

e Regional and corridor planning;

e Project priority setting, progsamming ane development of STIP/TIP;
e Project planning and dewelopment;

e Coordination with MPOs and other planning partners;

e Public parti€ipation, utreach, and communication;

e Coordination, and integration with land use planning and economic development
strategies;

o Commuhity, econorhic, and environmental impact assessment, mitigation, and air
qualitly conformity analysis;

e | Management systems development and use (varies widely); and
e Dafa collection, management, analysis, and reporting.

While asset management principles can be integrated into most of these activities to some
extent, there are several key planning functions and activities where asset management
principles are likely to have the most impact and where the current state of practice could
be strengthened significantly. These activities include:

10
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¢ Long-Range Plan Development and Updates - The development and update of long-
range plans offer a great opportunity to develop clear policy goals embraced by
executive management and key stakeholders, establish system performance measures,
broaden the range of investments and actions included in the planning effort
including freight, safety, preventive maintenance, operations, intermodal and
multimodal options as appropriate, and broaden the range and level of integration of
the data and analysis tools used to support the planning and programming process.
All of these areas would support key asset management principles and develop a
more comprehensive planning process.

¢ Performance Measurement - Whether established as part of a long-range plan update
or as a stand alone initiative, defining a set of system performanc¢e measures jis @
prerequisite to good asset management. By focusing on syStéimyperformancedhese
measures can help encourage the culture change required4or asset management which
is a “systems view” not a project view. To be successful, measufes neéd to be tied to
policy goals and objectives that have emerged from the plannifig process.

e Strategic Resource Allocation and Tradeoffs - The planning flinction is the most
logical place to examine strategic s@sourceallocation issues and tradeoffs. While in
some agencies finance, budget, or ‘policy officeSymight have this responsibility, it is
unlikely that such groups could examing these isste§ Without significant support from
the skills, tools and data typically found“inithe planning ‘function. Most agencies do
not have the full set of tools, d@fayor orgamnizational structure and roles to really
examine expenditures all kel dreasiia consistént manner and consider options and
tradeoffs. Different investmient areas“are treated independently to some degree.
Broadening the role and to¢us, of planning kan incrementally broaden the type of
tradeoffs that are considesed and move an agency toward a more integrated decision-
making model conédistent with good asset management.

¢ Linkage to Programming and Budgeting - The extent to which plans and planning
activities inffliience program and budget decisions varies widely. Unless this linkage is
clear and sfrong the valuegef planning can be questioned. In a white paper produced
for the AASHTO Standing Committee on Planning, the ability to directly impact
programming and budgeting decisions was viewed as the single most important
critefion for judging the effectiveness of statewide planning. Unless planning is able
to intfluenc@decision-making its impact on promoting asset management is limited.

e | Data and Analytic Tool Development and Support - The planning function is a key
customer of a wide range of data and analytic tools that support forecasting demand
and system performance, evaluating plans, programs, and projects across a wide range
of performance measures and impacts and analyzing tradeoffs. In many agencies, the
planning function is the “owner” of some of the data and tools required to support a
variety of planning activities. However, as the range of issues and investment
tradeoffs considered in planning increases, many key databases and tools will be
maintained by other functional units (e.g., system physical conditions, real-time
operations data, crash statistics, pavement and bridge management systems).
Ownership and maintenance of specific databases and tools is not the issue, but shared

11
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access to, and common definition of, data and joint use and understanding of analysis
tools is important. The planning function provides a platform for a more integrated
agencywide data collection and management strategy and the development of new, or
enhanced, analytic tools to support a broader and more integrated set of tradeoff
analyses.

2.2 Relationship to Transportation Investment Areas

In terms of the strategic resource allocation process described earlier; planning “isithe
logical function to define and analyze key system- and program-level tradeoffs as patt of
long-range planning, programming and budgeting. @~ While historically long-range
planning has focused on capacity expansion and capital projéets, theyplannihggpfocess
must focus on the full set of investment choices in order for Asset management principles
to be reflected in the highest-level program tradeoffs. Qngoing initiafives related to
operations planning, freight planning and safety consgibus planfiirig reflect a broadening
of planning activities occurring at the Federal, state and regional levels.” As discussed
earlier, decisions about the appropriate investment levelsiin each"program area are not
independent and always made in the fd¢e,of bulget constraints.

Preservation

The implications of vario@8, fundifig levels for thepreservation of major infrastructure
including pavements and bridiges on the highway side and other state-owned facilities for
other modes are routinely a €@mponent of long-range transportation plans and needs
analyses. While historically, management systéms have not always been used to drive
these analyses, increagingly  these t0ls are being used to evaluate budget/condition
tradeoffs. In additigh to heavy infrasticture, the facilities and equipment needed to
monitor and operate the system must also be considered.

Operations

Initiatives related fooperations planning, freight planning, and safety conscious planning
are increasing the consideration of operations programs and operations expenditures in
the planming peecess.” For long-range planning there is a need to examine operations
strategiel ‘as potenfial substitutes for, or complements to, capacity expansion actions.
Simildrly, the need for an increase in operations program expenditures as system
expansion occurs over the long term also must be addressed. Operations planning
activities that focus on the near-term, real-time operation of the system are typically
separated from the broader long-term system planning function.

Capacity Expansion

Capacity expansion and capital project programming and development have been the key
focus of planning activities historically and will continue to be a key element of effective
long-range planning. Initiatives related to environmental streamlining, environmental

12
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stewardship and context sensitive design all impact the cost and time associated with
developing and implementing capacity expansion projects.

2.3 Application of Asset Management Principles to Planning

The overlap between asset management principles and good planning practice has
already been acknowledged. This section simply summarizes the connectionzbetween
these principles and planning practice.

Policy-Driven

Goals and objectives are typically established as part of the lghg-rangeyplanning process
including extensive stakeholder and partner involvement and géordination. Asset
management principles suggest that these goals and objectivest cover|the full set of
transportation policies of concern and guide the de¢élopment and implémentation of
plans and programs, provide a framework for establishing perfommarnice measures and
directly influence budget decisions. The range of goal§iand objectives that might be
included in a typical state DOT long-range plaftinglude:

e Preserve the existing system in a state of {good repair™;

¢ Increase mobility and accessibilitys

e Improve system reliability wia better management of non-recurring congestion;
e Improve the safety and security;

e Support economic dévelopmentaned competitiveness;

e Protect and enhance the naturaléand buiilt environment; and

e Reflect fiscalfConstraints and cost-effectiveness.

The number-and focus of the goals and objectives adopted in any state or region will vary,
but they need 0 )emerge from a long-range planning process that includes significant
publie participation. ¥l'ypically gaining acceptance of a broad set of transportation goals is
not difficul, however gaining consensus on the appropriate balance among inherently
conflicting goalshand objectives is the key challenge and focus of the planning and
strategit resource allocation processes.

Performance-Based

Specifi¢ performance measures need to be identified for each policy goal and objective in
order to define how goal achievement is going to be determined and monitored over time.
Just as goals and objectives must be developed as part of an ongoing transportation
planning process, performance measures related to those goals help evaluate and
communicate the impacts and implications of different plan alternatives. Similarly in the
strategic resource allocation and budgeting process, performance measures provide the
criteria for analyzing and evaluating tradeoffs. Determining the appropriate number and

13
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type of performance measures at different levels of decision-making is a key challenge to
operationalize this principle of good asset management. The notion that at its essence
asset management is really “total performance management” derives from the critical role
that performance measurement plays in implementing the concepts of asset management.
Performance-based planning and performance-based programming are essential
components of asset management and all rely on specification of performance measures
that reflect key policy goals. A wide range of performance measures have bBeen adopted
by transportation agencies and the list of candidate measures below is just illustrative:

e Level of service;

e User costs;

e Travel time reliability;

e Crash rate, fatality rate, injury rate;

¢ Incident response time;

e Condition of key physical assets.

e Mobil source emissions;

e Wetland acreage;

e Community cohesion;

e Economic developmenipand

e Life-cycle cost.

Analysis of Options and Tradeoffs

The essence of good /planning is #lie analysis of options and tradeoffs. However, at the
strategic resourcesallogation level this analysis needs to consider tradeoffs across all major
investment cateégories ineluding preéservation, operations and capacity expansion. The
system plarfifig process 18 tHEinost appropriate place for this comprehensive analysis to

occur. Typical'fradeoffs might include:

s Tradeeffs among preservation, operations and capacity expansion expenditures and
programs fomachieving appropriate balance among all objectives;

o | Ifacleoffs between passenger and freight mobility;
e Tradeoffs among modal and intermodal options;
e Tradeoffs among different geographic areas or functional systems;

¢ Balancing safety, mobility, environmental and equity objectives.

14
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Decisions Based on Merit and Quality Information

A key element of planning is the collection, management and analysis of a broad range of
different data sets. While the planning function is often not the “owner” of some
important data sets (e.g., facility condition and performance, safety, maintenance,
financial, etc.), planning is often the function that integrates data from agwide range of
sources and is a key customer for data from a wide variety of sources both, within and
outside an agency. Similarly, a wide variety of models and analysis tools are fieéded to do
good planning and to establish a link to programming and ownership and ga@intenance of
some of these tools also may be the responsibility of other units. Effegtive displayiand
communication of data and technical analyses increasingly is viewed | as critical as the
analysis itself in supporting decision-making.

Monitoring and Feedback

Monitoring and reporting on system performance andfconditiofis over time is often the
responsibility of different organizational units within an operating agenéy. For real-time
system conditions, an operations unit or traffic m@ahagementicenter is typically
responsible.  Similarly, infrastructuré sonditi®m, is generally tracked by engineering,
maintenance and district/regional offices. , Nonetheless, the planning function is often
involved in, if not leading, efforts to periddically repoft on system conditions and
performance via annual performance reports Ot thore frequent reporting via web sites, etc.
In addition, in plan updatescycles, grogramming and the budgeting process it is often the
planning function that provides fthe feedbagk necessary to make adjustments based on
actual versus predicted resultsiand targets.

B 3.0 FHWA Office of Planning - Current and Future
Activifies inSuppart of Asset Management

The section describes current activities of the FHWA Office of Planning that are
suppoitive of asset management, and identify potential additional opportunities for the
future.

3.1 Current and Planned Activities

The Office of Planning is organized into two teams. The Planning Oversight and
Stewardship Team provides transportation planning program assistance and guidance to
the Division Offices in the administration of the various transportation planning and
programming elements of the Federal-aid Highway Program. In addition, the team
closely collaborates with FTA’s Office of Systems Planning in developing and
disseminating mechanisms and tools to increase the efficiency, timeliness, and consistency
of Federal oversight and stewardship of statewide and metropolitan transportation
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planning processes. The Planning Capacity Building Team is focused on improving the
state of the practice through the development and dissemination of best practice
information, peer reviews and conferences and by supporting the development of
improved planning methods and tools. Staff from both teams are involved in a number
of initiatives that directly support incorporating asset management principles in the
planning process. Again, it should be stressed that since there is a strong owerlap between
asset management principles and good planning practice, the issue is how the planning
process can be strengthened to encourage both good planning and“géod asset
management. A number of the key activities in the Office of Planning thatfSuippout asset
management are listed below.

Policy and Regulatory

Guidelines for state and metropolitan planning reflect a nundber of thé principles of asset
management including defining policy directions as a parf of thé longffange planning
process based on extensive stakeholder involvemenf, use o0ff performasnce measures,
examination of the full range of alternatives includifie mulfimodald¢and intermodal
solutions, and recognition of realistic funding constraints,, Periodic"planning reviews at
both the state and metropolitan level§ offer ofportunities to assess an agency’s current
efforts in following guidelines and regulationis”and, offer suggestions for further
strengthening these efforts.

Technical Assistance andl Iuforiotion Dissentipation

A wide range of efforts are being undertaken 1 the Office of Planning to provide technical
assistance and information directly related to asset management including;:

e The Transportatigh Planning CapacityBuilding program focuses on a broad range of
planning-related fopics some of which are directly relevant to asset management. The
program in€ludes dissemination of best practices, development of case studies, peer
reviews amnd exchangespdevelopment of research and development priorities, training,
etc. Among the topics covered that relate to asset management are:

- Asset management;

— Financidhplanning;

- (IFreight platining;

— . Multimodal tradeoffs;
- Performance measures;
— 'Safety;

— Data analysis and tools;

— Management and operations;

— Transportation and land use;
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— Cost estimation;
— Programming process;
—  Environment; and
— Public involvement.
e Encouraging the broader use of data, modeling and the use of analytic tgols including

congestion management systems, pavement management systems, bridge
management systems and other planning analysis packages and capabifitics.

e Providing support for various planning tools, GIS, and travel demand modeling.

e Exploring the use of scenario analysis techniques and visuali#Zationteolsas methods to
support the definition and evaluation of system alternativés at the planning stage.

e Public involvement including training and guidelines on the @ppropriate techniques to
use in different situations.

Research and Technology

A number of areas of research and development undertaken by the Office of Planning
support improved asset management including;

e Fiscal constraint/financial plafining;

¢ GIS and remote sensing;

e Land use and transp@rtation/sustainability;

e Linking planning/and environment;

e Multimodalgfintermodal planning;

e Operatiagfis'and freight planming;

s Performance-based planning/performance measures;

» “Plafming oversighband stewardship;

e \ Publig involvement;

o Safety and transportation planning;

e Scenario planning;

e Statewide and metropolitan planning;

e Transportation planning capacity building program; and

e Travel modeling.
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Coordination

The Office of Planning is working with a number of other offices and program areas to
develop coordinated strategies and joint efforts. A number of these initiatives can support
better asset management and reflect the fact that a truly comprehensive planning process
is the logical place to integrate issues and address tradeoffs that have often been
addressed somewhat independently in separate functional areas.

e Working with the Office of Travel Management to identify areasgheré, closer
coordination and joint efforts would be useful. For example, assegfing the existing
planning tools that evaluate ITS and operations-oriented strategies, idéntifying gaps in
the current stable of associated planning-level analytical methods _and tools, arl
defining a research program to address these gaps will promet@ay“more level pldying
field” in the consideration and prioritization of pansportation capital” and
operations/management solutions.

e Working with the Office of Safety, an initiative on safety conscious plafitting is focused
on helping to integrate safety considerations mote, effectivélyminto the planning
process.

e Working with the Office of Freight Mé@hagement anel,Operations to better integrate
freight planning in the transportation planfing process: By better integrating freight
into the transportation planning gmecess, there, will be an improvement in the public
sector’s ability to eXamine dradeofis) betweeny multimodal freight capacity and
operations improvements yversus automobile-oriented capacity and operations
improvements and to idenfify capacity “@Xpansion, operations, and preservations
programs that can benefit.bothfreight and passenger movement.

e Working with the Office of Asset Management to begin to define the strong linkages
between perforfiance-based | planning and asset management and identify
opportunitj€s to integrate these efforts.

o Working ‘With the Office”of Federal Lands and Tribal Government transportation
planning may also create opportunities to support improved asset management.

s FHWA Office of Planning jointly develops regulations, guidance, and outreach with
the B4 A Office of Systems Planning to ensure effective, accountable administration of
codperative, continuing, and comprehensive statewide and metropolitan planning
programs.

3.2 Potential Future Activities

Building on many activities that already are underway, including joint efforts with the
Offices of Operations, Safety and Asset Management, the Office of Planning can take a
number of steps to further strengthen the relationship between planning and asset
management. Some of these activities include:
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Working with the Office of Asset Management to develop a more consistent message
that performance-based planning that examines key investment choices across all
functional areas is a key building block of good asset management. Reducing the
confusion that these similar sounding concepts are different will allow a more
productive focus on the data, tool and institutional/decision-making gaps that need to
be addressed to improve the state of the practice.

Including a focus on asset management in the Transportation PlannifgyCapacity
Building Program could provide a significant opportunity to both furtliéi define the
relationship of asset management and planning and provide support to agencies
involved in asset management initiatives. Similarly, a focus [0n performanee
measurement also will create an opportunity to make the conheetion between
performance-based planning and asset management.

Identifying data and analysis tool gaps in any areas required to gfeate afore integrated
planning including operations, safety, and freight and definifig researeh programs to
develop these gaps with other Offices as appropriate.

Through capacity building and other efforts, identifyf and promote the use of tools
such as management systems as ‘part of lof@srange planning, programming and
budgeting efforts. Develop case studi€shof the use ofytools such as HERS-ST where
they have been used to support long-range plan updates, program-level economic
impact assessments and other appligations.

Document case studies ‘af the state angd MPO levels illustrating best practice with
respect to asset management and planningh, Identify lead states in reflecting asset
management principlesgdn longsrange plan development efforts.
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FHWA White Paper:
Safety and Asset Management

The purpose of this paper is to define the relationship between transportation asset
management and transportation system planning and to describe the, current, and
potential future, activities of the FHWA Office of Safety that suppeshthe mmplementation
of asset management. The paper is one of a set of seven papefs exploring the relationship
of asset management to each of FHWA’s major program aré¢as inclufling planning, right-
of-way, environment, infrastructure, safety, operations, and Federdl lands.

Section 1.0 provides a general overview of asset management réleyaiil to all program
areas. Section 2.0 defines the relatiopship between plafining and asset management.
Section 3.0 describes current, and potential faturépactivities of the Office of Safety that
support asset management.

B 1.0 Overview of Transportation Asset Management

1.1 Definition offAsset Management

Transportation asset management I8 a set of guiding principles and best practice methods
for making _ihformed  fkansportation resource allocation decisions, and improving
accountability for these “decisions. The term “resource allocation” covers not only
allocation of m@ney to program areas, projects, and activities but also covers deployment
of Other resources that add value (staff, equipment, materials, information, real estate,
otc.). “While,several of these principles and practices were initially developed and applied
within the domain, of infrastructure preservation, most established definitions of asset
management are considerably broader. The Asset Management Guide, recently adopted
by AASHTO defines asset management as:

L Transportation Asset Management Guide, prepared for the National Cooperative Highway Research
Program (NCHRP) Project 20-24(11) by Cambridge Systematics, Inc. with Parsons Brinckerhoff
Quade & Douglas, Inc., Roy Jorgensen Associates, Inc. and Paul D. Thompson, November 2002,
AASHTO Publication RP-TAMG-1.
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. a strategic approach to managing transportation infrastructure. It focuses
on...business processes for resource allocation and utilization with the objective of
better decision-making based upon quality information and well-defined objectives.”

As Mary Peters, FHWA Administrator has frequently put it:

“If I have one additional dollar to spend on the transportation system, what iSthe most
effective way to spend it?”

The essence of asset management is answering that question.

Asset management is concerned with the entire life cycle of transpottation decisions;
including planning, programming, construction, maintenance, and ‘Qperations./ It
emphasizes integration across these functions, reinforcing the fact that actions’ taken
across this life cycle are interrelated. It also recognizes that fivestmefits in transportation
assets must be made considering a broad set of objectiveé, including physical
preservation, congestion relief, safety, security, economi@ produetivity, and environmental
stewardship.

1.2  Asset Management Principles

The core principles of asset management,are:

e Policy-Driven - Resourc¢e yallocation “degisions are based on a well-defined and
explicitly stated set of poliey goals and ‘Gbjectives. These objectives reflect desired
system condition, level of serviee, and safety"provided to customers, and typically are
tied to economic, coffiritnity and ehvironmental goals as well;

e Performance-Basgd - Policy "Objectives are translated into system performance
measures that are Used for both day-to-day and strategic management;

e Analysis‘of Options and Tradeoffs - Decisions on how to allocate resources within
and across different types of investments (e.g., preventive maintenance, rehabilitation,
pawvements, bridges, capacity expansion, operations, different modal mixes, safety,
etc.)'are based on‘a analysis of how different allocations will impact achievement of
relevdnt policypobjectives.  Alternative methods for achieving a desired set of
objéctives are examined and evaluated. These options are not constrained by
gstablished organizational unit boundaries - for example solving a congestion
problem could involve a capacity expansion or an operational improvement (e.g.,
sighal coordination). The best method is selected considering the cost (both initial and
long-term) and likely impacts on established performance measures. The limitations
posed by realistic funding constraints must be reflected in the range of options and
tradeoffs considered;

e Decisions Based on Quality Information - The merits of different options with
respect to an agency’s policy goals are evaluated using credible and current data.
These data may apply to specific functions (e.g., pavement and bridge management,
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traffic monitoring) or reflect a more integrated, corporate view. 2 Where appropriate,
decision support tools are used to provide easy access to needed information, to assist
with performance tracking and predictions, and to perform specialized analysis (e.g.,
optimization, real-time simulation, scenario analysis, life-cycle cost analysis,
benefit/cost analysis); and

e Monitoring to Provide Clear Accountability and Feedback - Perfornianee results are
monitored and reported for both impacts and effectiveness. Feedback 'en actual
performance may influence agency goals and objectives, as well as resquiiée allacation
and utilization decisions.

These principles are not unfamiliar, nor are they radical. Most transportation practitiohess
would agree that investment decisions should be based on weighimg,costs against likely
outcomes, that a variety of options should be considered and‘évaluated pand that'quality
information is needed for decision-making. Many agenciesdare afow pursuing
performance-based approaches to planning and prograpimidg, monitoring system
performance, and developing more integrated data and “analysis toOls to evaluate
tradeoffs among capital expansion, operations, and preservatiorntactivifies. Most agencies
recognize that application of asset amanagement prifigiples is critical in times of
constrained resources, when all investrmient and“budiget degisions are subject to increased
public scrutiny.

1.3  Asset Managemént Practice

Figure1 illustrates the strategi¢ esource allggation process that embodies the asset
management principles pféSénted abowe.

2 The FHWA plays a key role in standardizing the content and format of data that are mandated by
federal law: e.g., the National Bridge Inventory (NBI) data that are reported by state DOTs.
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Figure1l. Strategic Resource Allocation Process

Policy Goals and Objectives
Performance Measures and Targets

Safety Environment Congestion Security Cost-Effectiveness

Analysis of Options and Tradeoffs

— - — N  —

Preservation Operations Capacity Expansion
Least life-cycle cost to Best mix and Best mix of capital
maintain physical deployment of investment, programs,
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required to deliver staff, and programs to maintain and provide
service desired deliver real-time desired service gver
service desired time

Resource Allocation Pecisions

Financial Staff Equipment Other

Program and Service Delivery

System Conditions and Service Levels

The diagram includesghe following eleémients:

e DPolicy Goalspand Objectives,| Supported by performance measures are established
through the policy. @nd systém planning process and used to guide the overall
resourcéallocation process:

¢ DAnalysis of Options and Tradeoffs includes examination of options within each
mnvestment area, ashwell as tradeoffs across different investment areas. The definition
of investmentareas is flexible and can be tailored to how an individual agency does
busifiess. Fori@éxample, an agency may have a separate safety investment area and
also incorporate consideration of safety within system preservation, operations, and
capacity expansion expenditures. Each option and tradeoff is evaluated with respect
tQ established agency goals and performance objectives.

e Resource Allocation Decisions are based on the results of tradeoff analyses These
decisions involve allocations of financial, staff, equipment, and other resources to the
different investment areas and/or to different strategies, programs, projects, or asset
classes within an individual investment area.
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e Program and Service Delivery is accomplished in the most cost-effective manner
which again involves consideration of different delivery options (e.g., use of
contractors, interagency agreements), as well as a delivery tracking process involving
recording of actions taken, costs, effectiveness, and lessons learned to guide future
activity.

e System Conditions and Service Levels are tracked to see the exfeént to which
established performance objectives are being addressed. This information is used to
refine policy goals and priorities (e.g., put more emphasis on safety ing@§ponse to an
increase in crash rates).

1.4 Transportation Investment Categories

In Figure 1, the box labeled “Analysis of Options and Tragdeoffs’dshiows three types of
investment categories - preservation, operations, andfcapacity’ expansion. These are
defined as follows:

1. Preservation encompasses work toféxtend the life of existing facilities (and associated
hardware and equipment), or to repair damage that impedes mobility or safety. The
purpose of system preservation is to retaifythe existing value of an asset and its ability
to perform as designed. System preservafion counters the wear and tear of physical
infrastructure that occuxs over tifhe due to traffic loading, climate, crashes, and aging.
It is accomplished throughyboth capital projects angl maintenance actions.

2. Operations focuses on the réal-time service'@and operational efficiency provided by the
transportation systemgf@mbotli people and freight movement on a day-to-day basis.
Examples of operéitions actions ‘inelude real-time traffic surveillance, monitoring,
control, and respanise; intelligesih trafisportation systems (ITS); signal phasing and real-
time signal gontrollers at inter§ections; HOV lane monitoring and control; ramp
metering; Weigh-incmetion; nbad weather management; and traveler information
systems® WAlthough operafions focuses on system management, the infrastructure
needed to prowide this capability may be substantial (e.g., traffic control centers; ITS
hardware; envirenmental sensors and fire control systems in tunnels). Thus, an
operatiens strategyirequires capital and operating budget as well as substantial staff
resources,

3.\ Gapacity expansion focuses on the actions needed to expand the service provided by
the existing system for both people and freight. Capacity expansion can be achieved
either by adding physical capacity to an existing asset, or acquiring/constructing a
new facility.
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These three categories are defined in order to show that:

e Asset management is not just about preservation of highway network assets; it is
about making investment decisions that address a wide range of policy goals.

e The three categories provide a simple, useful way for decision-makers to align
program investment categories and priorities with key policy objectivés. For example,
many agencies establish a “preservation first” policy or favor maximizing efficiency of
operations prior to investing in new capacity.

e The categories may present alternative ways of meeting a policy goal. For exampleait
may be appropriate to consider operational improvements to address a congestion
problem as an alternative to adding a new lane.

e Decisions about the resources allocated to each [€ategory’ canmot be made
independently. Meeting many policy goals (e.g., safély) dndy require a mix of
investments across these categories. Similarly, &0\ incréase in capéeity expansion
investments may require increased operations and préservationmessperiditures at some
point in time.

As noted above, tradeoff analysis may héhdone acrosspinwestment categories as well as
within them. An agency might wish to defifi¢ investment atedas coincident with the three
categories discussed above (preservation, operations, capacity), or they may define a
different set of categorieg.h Forexample, a safety program could be defined as an
investment category, with“stbareas for “@perational activities (e.g., signs, markings,
signalization, channelization, €{¢.), preservation (replacement of guardrails), and capacity
(project design features supporting safety, e.g., wide shoulders). This would provide the
framework for underst@nding the bestymix of complementary actions within the safety
area as well as tradeoff§ between safety‘ane other objectives.

1.5 Assef,Management and the Transportation Planning Process

Aleemmon reactionito the broad description of asset management is “how is this different
from thémeverall planning and programming process in an agency?” The response is that
asset management is not a new kind of business process that replaces planning and
prograndming. Rather, it should be viewed as a set of best practices to be employed
withifi the established planning and programming framework. Existing regulations
pertaining to the planning process, together with statutes related to specific funding
programs and their allocation criteria, and the body of environmental regulations
affecting transportation planning - provide the context within which asset management
practice occurs. In terms of Figure1, transportation regulations and statutes impact
establishment of policy objectives, the manner in which options are generated and
evaluated, and they also provide certain constraints on resource allocation (based on
Federal and state funding eligibility restrictions). Many of the core principles of asset
management are embodied in the existing planning regulations (e.g., consideration of
alternatives). Examining the planning process using the lens of asset management
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provides an opportunity to explore ways to continue to strengthen the mission of
transportation planning - for example:

¢ How to improve connections between long-range planning and resource allocation;

e How to strengthen agency and public consideration of preservation and operations
investments within the long-range planning process;

e How to better integrate environmental considerations throughout the szansportation
planning and decision-making process - across capacity, operational And presexvation
investments; and

e How to provide a common information resource base to_semye mulfiple activifies
across the transportation asset life cycle - long-range golanning, sorridor studies,
safety studies, environmental assessments, multi-year ¢apital pfogramming, project
development, preventive maintenance and system operations.

While asset management is closely associated with planiing and pregmdniming activities,
asset management best practices are also integral to design, construction, routine and
preventive maintenance and operations activities. Ber example:

e Application of life-cycle cost analysis in the¥acility design process;
e Analysis of alternativegoanstrugfionmaterials ane methods;

e Tradeoffs across different maintenance. aetivities based on level of service and
extended facility life provided tocustomers;

e Developing an appropriate mix offOperations expenditures on technology upgrades,
hardware/infrastiticture mainféhance and replacement, and skilled personnel;

e Evaluation| 6f delivery, optiofis (e.g., design-build, use of private contractors for
maintenafice and operations, inter-agency agreements, etc.).

1.6 “Key Opportunities

Despité the support for taking an asset management approach, many agencies face very
real organizational, institutional, and technical challenges to making further progress in
asset management. Each one of these challenges represents a potential opportunity for
FHWA \to work with its partners to encourage broader implementation of asset
management principles. For example:

e Top management needs to set an organization-wide direction and framework for
decision-making and to ensure that all parts of the organization are working together
in a coordinated fashion. Maintaining continuity in leadership direction and
understanding of key asset management principles can be particularly challenging
with frequent turnover in agency executives;
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e C(lear roles for each organizational unit must be established to solve common
problems or meet common objectives. Differences in perspectives and approaches,
lack of established procedures, or turf battles must be reconciled;

e Established resource allocation methods, often constrained by externally imposed
restrictions, historical allocations or formulas, or delicate and difficult political
negotiations may restrict the range of options and tradeoffs that can be'¢onsidered;

e Staff resource constraints together with a constant “fire-fighting” mode#df operation
also may restrict the amount of time and effort that can be spent on anflyzing optibns;

e Developing a comprehensive set of reliable methods, data and tools to evaluate
performance tradeoffs among the full set of investment optiemsmwill takea sustainied,
multi-year effort;

e Establishing a causal link between an investment or actidn and |a performance
indicator of interest, due to the presence of exterrial\factors influencifig performance
(e.g., gas prices, vehicle fleet changes, growth patterns, etc) maygftequire additional
research in some cases;

e Coordination among multiple agenciesdtp, achieve'@stablished objectives in areas such
as operations and safety adds complexity toithe decisior=making process and program
implementation efforts; and

e External and internal ageney/culture based on “Bottom-up” decision-making, with a
focus on specific projects rather than on broader system performance and outcomes.

While it is relatively sfraightforwatdito implement asset management within a well-
defined area of the fagency (a pavement management unit, for example), the issues
identified above illustrate why it\i§imuch more challenging to implement it more fully
within an agengdy, or across multiple agencies.

However, the need to allocate'scarce resources as effectively as possible and demonstrate
results and performance to the customers of the transportation system provides strong
motivation and support for overcoming these challenges. A comprehensive, performance-
based approach to tramsportation investment decisions will be essential to meeting the
increasingly complex set of transportation needs of the 21st century.

2.0 Safety and Transportation Asset Management

This section discusses the relationship between safety and the transportation asset
management framework and principles described above.




______________________________________________________________________
FHWA Asset Management White Papers - Safety

2.1 Overview of Safety Activities

Transportation safety programs have traditionally encompassed the “4E’s” of
Engineering, Enforcement, Education and Emergency Response. While state DOT safety
offices have primary responsibility for the engineering aspect of safety (geometric design,
traffic control, barriers, signs, etc.), they work in coordination with a #dsiety of other
agencies - state highway safety offices, local public works departments, départments of
motor vehicles, law enforcement, emergency services, hospitals - on implemientation of
broader safety programs.

The AASHTO Strategic Highway Safety Plan (SHSP) was developed with patticipation from
a broad set of stakeholders and represents a comprehensive approachi te improving
transportation safety. The Plan describes strategies in six keydireas's drivers, Vmlnerable
users, vehicles, highways, emergency medical services, and Safety management. Within
each of these areas, there is a mix of engineering, enforcement, edueation{and emergency
response strategies, as summarized below.

e The Drivers element includes strategies such as graduated driverlicensing programs;
education to increase safety awaréness; le@islative, eduication and law enforcement
actions to address impaired driving; andenforcementto ¢lirb aggressive driving.

e The Vulnerable Users element includes engineering, education and enforcement actions
to improve safety of travel for pedestrians andmon-motorized vehicles (e.g. street and
intersection design iprovefents, motorist. education, model ordinances for
pedestrian rights).

e The Vehicles element includesiimprovements to vehicle safety features, and improved
compatibilities betwe@n roadside safety elements (e.g. guide rails, side slopes) and
certain types of veHicles.

e The Highways element includes §ix goal areas:

— Reduging Vehicle-Frain Cxéishes (improved traffic control, grade separation, driver
training)

—  Keeping “Vehicles on the Roadway (improving visibility, decreasing speed
Wariance, maintenance best practices)

—  Minimizingythe Consequences of Leaving the Road (improved roadside safety
hardware, addressing fixed object hazards such as trees and utility poles, roadside
slope improvements, urban streetscape design improvement)

=~ \Improving the Design and Operation of Highway Intersections (improved signal
timing/coordination, collision warning systems, access management)

— Reducing Head-on and Across-median Crashes (countermeasures such as median
barriers, center rumble strips)

— Designing Safer Work Zones (technology; design, construction, operations
guidelines; education)
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e The Emergency Medical Services area includes improvements to emergency response
systems, trauma systems, and first responder training.

e The Safety Management area includes improvements to information and decision
support systems, and safety program management.

NCHRP Report 500: Guidance for Implementation of the AASHTO Strategic dHighway Safety
Plan presents specific objectives and strategies for addressing different types,of highway
crashes (e.g. head-on collisions) or factors which cause crashes (aggressive, driving,
unlicensed drivers). NCHRP Report 501: Integrated Management Process to Réfliice Highway
Injuries and Fatalities Statewide provides an overall framework and man@gement progess
for coordinating and integrating safety programs, independent of where they reside
within a governmental organization. NCHRP Synthesis Report 322: Safety Manageniernt
Systems describes current agency practices and reviews two model'State SMS initiatives.

2.2 Relationship to Transportation Investment Areas

Safety Considerations in Transportation Preservatiom, Operations and Capacity
Expansion

The three transportation investment areas dis¢ussed in Section'1 and presented in Figure 1
provide a framework for state DOT’ssde,examing Wwhere their transportation resources are
going and how differentdifivestm@nt mixes affect multiple objectives, including safety,
congestion relief, economic ‘development/agcess to miarkets, environmental stewardship,
and preservation of infrastructuge investment. Safety is viewed as integral to all program
areas; DOT’s understandthat all ‘projects to"be developed and delivered, whether
operational, maintenan€ée-related or €apital, will be designed with safety in mind and will
in fact contribute to @verall system safefy. Each of the three investment areas have a
safety component which is considéred in the identification, evaluation and selection of
options:

Preservation actions keep infrastructure in safe, serviceable condition. Road surfaces with
putting, major distresses (e.g. potholes) or low skid resistance can adversely impact safety;
pavenient repair, resuifacing and rehabilitation activities reduce the likelihood of crashes
related to road,surface conditions. Bridge maintenance, rehabilitation and replacement
programé Keepdmpbrtant safety features (bridge railings) in good repair and reduce risks
of stru€tural failure.

Operations includes actions to maintain the safe and efficient flow of traffic. A wide
range of operations strategies are implemented to address safety objectives. These include
geomelric improvements, access management, traffic control, coordination with
enforcement activities for installation and monitoring of red light cameras; real-time
motorist warning systems at intersections; road weather management; traveler
information and roadway reports; physical safety improvements such as rumble strips;
and deployment of guardrails, impact attenuators, lighting, signs, signals, and pavement
markings.

10
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Preservation and Operations investments are frequently combined - for example, many
agencies implement improvements such as shoulder paving, slope flattening, installation
of guardrails, etc. in conjunction with resurfacing projects in order to improve safety and
operational efficiency.

Capacity Expansion investments offer state DOTs the opportunity to utilize safety best
practices and examine design options with respect to potential safety benefits. Safety-
related design considerations also may include provisions for emergency résponse and
enforcement (e.g. pull-off locations for HOV lane enforcement). Ali@iatives for
providing instrumentation to support better traffic management and gperations “within
the project scope may also be considered.

Work zone safety is an important consideration within each of thesemseas.

Safety Program Investment Areas

From the perspective of improving transportation safety, there is a mugh broader set of
investments that should be undertaken to achieve the goal ofireducing crashes and
associated injuries and fatalities, consigiént withsthe AASHTO SHSP.

Figure 2 presents a view of the strategic re§ource allocatiofpprocess within the safety area.
In this figure, investment areas are defined Based on the 4E’s - engineering, education,
enforcement and emergency responsél Within andyacross each of these investment areas,
options and tradeoffs cani‘béyconéiclered tonprovide the mix of actions that achieves the
greatest reduction in injuries amd fatalities, ZSuch tradeoffs can be considered for an
overall safety program, or for a Specific goal*aréa. For example, the goal of improving
safety for pedestrians cammbe,addiessed through engineering actions such as properly
designed pedestrian ¢fossings, highwayuser education to raise awareness of pedestrian
safety, enforcement [for both mgtorists” and pedestrians, and improved emergency
response.

Each of the4our safety investmént areas includes actions to reduce fatalities and injuries
systemwide (“Ststained safety”), and actions targeted at specific locations or corridors to
lOwer the incidende of crashes or reduce risks. In this figure, DOTs have direct
tesponsibility for theyengineering component, which encompasses the preservation,
Operations andmmew capacity categories discussed above. They cooperate with other
partners for education, enforcement, and emergency response activities.

11
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Figure2  Strategic Resource Allocation Process for Safety
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2.3 Applicatién.of Asset Management Principles to Safety

This section describes how each of the asset management principles outlined in Section 1.2
cambe applied tosafety.

Policy-Driven

Tranéportation safety programs by definition respond to the policy objective of preventing
crashes and associated injuries and fatalities. Policies can also be established for specific
safety program elements or emphasis areas; for example prevention of crashes involving
pedestrians or bicyclists; prevention of crashes involving trucks.

Performance-Based

Safety objectives are easily translated into quantitative performance measures. Most
commonly, numbers (or rates per vehicle mile of travel) of crashes, injuries and fatalities
are tracked, along with a variety of associated data to help understand causal factors:

12
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— Vehicle types and classifications (school bus, commercial vehicle, etc.)

— Accurate location on the roadway (intersection type, curve, midblock, ramp, etc)
— Roadway types and classifications (interstates, arterials, collectors, local roads, etc.)
— Roadway geometrics

— Condition of traffic control devices (retro-reflectivity)

— Type of crash (intersection, roadway departure, pedestrian, etc.)

— Driver demographics, including age and seat belt usage

— Pedestrian, bicyclist, or motorcyclist-involved

— Behavioral causal factors (speeding, alcohol, etc.)

— Traffic control (stop signs, signals, etc.)

— Rural/urban area

— Work zone area

—  Weather

— Day of week, time of day

The condition of safety physical assets (guatérails, crash c¢ushions, pavement markings,
signals, etc.) is also tracked by many agencies to'détermine maintenance and rehabilitation
needs.

Analysis of Options and Tradeoffs

A key principle of aséeét managemernt is, the analysis of options and tradeoffs. For the
safety area, options and tradeoffsgan be considered in two different contexts - within a
statewide, regional or local safety program seeking to reduce injuries through a variety of
strategies, and within"a broader fransportation program where safety is one of several
objectives béinig considered.

Ihe,allocation of‘@vailable safety resources for different types of safety activities should
tetlect afpanalysis of the expected payoff from each investment with respect to established
performance measures. Considerable research has been done to better understand the
1mpactsfof safety features, projects and programs. Analysis methods for some types of
safely investments (e.g. intersection improvements) are more tractable, and are therefore
further developed than for others (e.g. public awareness campaigns). = Many agencies
make tise of benefit-cost analysis techniques to prioritize spot safety projects.

The States are implementing the AASHTO Strategic Highway Safety Plan and many have
established themselves as a Lead State to implement and evaluate safety problem
countermeasures. This evaluation not only requires proper evaluation methods such as
before and after studies, but needs more detailed information about the type, location and
performance of the asset.

13
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NCHRP Report 501 presents an integrated safety management process that involves
consideration of options and tradeoffs for determining an effective combination of
strategies to achieve safety goals. This process includes steps to identify emphasis areas
and specific objectives within each emphasis area, evaluate potential strategies for
achieving the objectives, and optimization of strategies given a budget constraint. The
report presents supporting analytical methodologies that address the followiing questions:

e For a given strategy, how is the economic benefit of injury and fatalify weduction
related to the cost and level of implementation?

e How is the potential economic benefit of injury and fatality reductiofi in a jurisdiction
related to the overall level of investment in a set of selected strategies?

e What is an optimal level of investment to obtain a jurisdictionaligoal?
e What are the impacts of varying investment programming ©ptions?

Options and tradeoffs related to safety investments also need 46 be considered in the
context where program resources are being allocated to achieve A4 'broad set of
transportation objectives. Ideally, safety best-practices\are 1nfegmal 1o transportation
design, construction, operations and maintenance. However there are many situations in
which analysis is warranted to assist with Bothprogram and project-level tradeoff
questions:

e If we allocate more resources togsafety projects and programs, what will we gain (in
terms of economic ben@fib of idjury anchfatality reduction) and what will we give up
(benefit related to congestion ‘relief or Righer life<Cycle costs due to less preservation
work)?

e For a specific projectdi@ing implemented for preservation or congestion relief purposes,
should safety-relatéd improvemertts he built in - for example, should a pavement
resurfacing project include widéhing ‘and paved shoulders, or should the incremental
resources negéled to do this be invested in resurfacing additional miles?

Decisions Based on Quality Information

Théprinciple of using solid, credible information to make good decisions about resource
allocationtand strategyselection is fundamental to transportation safety. While the need
to\ improve theweellection, accuracy and integration of safety information is widely
recognifed, information on crashes, their characteristics and causes is routinely collected,
analyzed and used to identify emphasis areas for safety programs. Research and analysis
on the effectiveness of different types of safety strategies has been ongoing for decades,
and this research is used to identify appropriate countermeasures and conduct benefit-
cost analysis.

Key sources of national safety data include:

e Fatality Accident Reporting System (FARS) - census of all fatal traffic crashes
(NHTSA);

14
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e National Automotive Sampling System - General Estimates System (NASS-GES) -
national sample of police-reported crashes (NHTSA);

e Motor Carrier Management Information System (MCMIS) - motor carrier and
hazardous material shipper safety performance data, including crash reports (FMCSA);
and

e The Highway Safety Information Systems Database (HSIS) - a ninesstate database
maintained by FHWA with crash records, highway inventory, and traffic ¥olume data
used for research and evaluation of countermeasure effectiveness.

New technologies for state and local crash and law enforcement data collection are
available to improve the accuracy and efficiency of data collection. The FFWWA-sponsared
Traffic and Criminal Software package (TrACS) system being distributed Byslowa DQT is
an important example.

A number of tools exist for integrating safety with design afid engificering, including the
Interactive Highway Safety Design Model (IHSDM), ythich hielgs highway planners and
designers estimate the safety impacts of design decisions, andythe Résurfacing Safety
Resource Allocation Program (RSRAP), a software tool that optimizes'system-wide safety
benefits across a program of resurfacirig projects Within a User-specified budget constraint.

The transportation community is also recoghiizing the need to apply asset management
principles to safety physical assets, such as sign$, signals, pavement markings, detectors,
impact attenuators, lighting, and g@@rdrails. As‘a Subset of transportation infrastructure,
these physical assets should be mianaged foymeet policy goals and objectives most cost-
effectively. Research into saféfy management systems includes the development of
inventory and analysis tools for evaluating the @adeoffs between preserving safety assets
(e.g., sign repair andgpavement “markings), operating safety assets (e.g., real-time
monitoring of impagt attenuators), “and expanding safety assets (e.g. provision of
guardrails).

Monitoringfto Provide ClearAccountability and Feedback

Gontinuous colléction and analysis of crash, injury and fatality data is integral to a
performance-based highway safety program. This information is used to track progress
towards‘established targets, and to assess the overall effectiveness of safety programs. At
a June 2005 AASHTO Highway Safety Leadership Summit, a new national effort was
lapncked to lower the highway fatality rate by one-third to 1.0 per 100 million VMT by
2008". Monitoring of progress will provide essential feedback along the way.

Monitoting of safety strategy effectiveness also provides important information that can
be usedl to make course corrections in safety programs, document lessons learned and
establish best practices to guide future efforts. The Integrated Safety Management Process
described in NCHRP Report 501 defines an explicit responsibility for evaluating the

3 AASHTO - NCHRP Project 17-18, “Lifelines”, Volume 1, Number 1, March, 2004,

15



______________________________________________________________________
FHWA Asset Management White Papers - Safety

impacts of safety programs; Appendix D of that report provides examples of impact
measures. The NCHRP Report 500 Implementation Guides include evaluation criteria for
each safety strategy that can be used to design a monitoring program.

3.0 FHWA Current and Future Safety Activities Relatedito Asset
Management

The purpose of this section is to describe the current safety activities of FHWA that are
relevant to asset management, and identify potential activities for the future. Asset
management is not a new or separate function, but a setg®f bestypracticepbusiness
principles to be integrated into existing processes. Section/3.1 discusses FHWA Safety
initiatives that reflect asset management principles. Section 8.2 deéeribesthow the Office
of Safety is adopting a new resource allocation prgeess ‘thai mirrors/ the core asset
management principles. Finally, Section 3.3 describes potential future atfivities for asset
management and safety.

3.1 Current and Planned Activities

FHWA is already conduéting of planning several activities that reflect the asset
management principles discussed throughoubthis paper. The following sections highlight
the key safety-related asset mianagement actiyities in the areas of policy, technical
assistance, research, technology deépleyment, and coordination.

Policy and Regulatpry

Safety-Conscidus Planning: The /1998 Transportation Equity Act for the 21st Century
(TEA-21) explicitly includedhsaféty as a planning factor to be considered in development
of metropolitanl and statewide transportation plans and programs. In response to this
l8gislation, FHWA thas been working with its partners to define and support a more
proactivepapproach toisafety planning and to integrate safety considerations throughout
the transportation plarining process.

SAFETEA: The transportation reauthorization bill calls for the establishment of a
performance-based highway safety program. This program is intended to provide
flexibility to apply funds to where they will be achieve the greatest payoff.

AASHTO Strategic Highway Safety Plan: FHWA has worked in coordination with
AASHTO and other partners to support the development and implementation of this
comprehensive plan for improving safety.

Vital Few: Safety is one of FHWA's three “Vital Few” areas of focus (the other two are
Congestion Mitigation and Environmental Stewardship and Streamlining). FHWA’s
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stated goal is “to continually improve highway safety by reducing the number of highway
fatalities and injuries including large trucks”.

USDOT Target: USDOT has established the goal of reducing the national highway fatality
rate to 1.0 per 100 million VMT by 2008. FHWA has identified three emphasis areas, each
with a specific fatality reduction target - roadway departures, intersections, and
pedestrians.

National Intersection Safety Agenda: FHWA has worked in collaborationgwith ypartner
agencies to develop a national agenda for improving intersection safety.

Technical Assistance and Information Dissemination

FHWA provides technical assistance to its partners and provites information through the
Internet, training, and publications. These activities help trangportatibh agencies to
develop strategic approaches to safety investments and providé rieededl information to
support decision making.

e Supporting the implementation gaidance 4NCHRP "Reports 500 and 501) for the
AASHTO Strategic Highway Safety Plin.

e Providing technical assistance to the Statés in developing strategic plans on safety
programs and policy objectives;

¢ Conducting numerous“@aining sessions and issuiiig publications on safety procedures,
research, best practices, and héw technologi, There are programs targeted at a variety
of safety issues including rail\¢rossings, bicyeley pedestrians, older drivers, work zones,
roadside safety, andggimtersections. These initiatives help provide the quality
information and dafa necessary for States to adopt the performance-based, data-driven
approach embodied in the Stratégic Highway Safety Plan and to identify areas with the
greatest oppontunifies;

e Publicizing'a wide range of dafety research results and tools, such as the Roadside
Safety Analysis Program (RSAP), which is a tool developed under NCHRP Project 22-9
for analyzing the benefits and costs of installing roadside safety devices;

s Developing a compendium of resources for intersection safety improvements; and
¢ Develdpment ofyprocedures for road safety audits, along with an associated NHI
fraifiirig course and web site with resource materials.

Resedrch & Technology

Researgh and technology is an important part of FHWA’s activities. These activities
include studies of safety countermeasure effectiveness, and development of methods and
tools for analysis of safety impacts, and benefit-cost analysis to improve resource
allocation decisions:

e Development and continued improvements the Interactive Highway Safety Design
Model (IHSDM), which is a tool that helps highway planners and designers to estimate
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safety impacts of design decisions. IHSDM is the result of a multi-year research effort.
It currently provides capabilities for two-lane rural highways, and can be used to
analyze designs for new construction and improvement of existing roadways.

e Support for development (through NCHRP) of the Resurfacing Safety Resource
Allocation Program (RSRAP) tool, which can be used to evaluate trade-offs between
options of resurfacing roads with or without safety improvements.

e Research on intersection safety in support of FHWA’s “Vital Few” safety @bjectives.
Specific activities include developing crash avoidance systems, evaluatis@intersection
design improvements, evaluation of non-traditional intersections, valiclating acgident
models for intersections, developing guidelines for signalized iftersections, \and
development of surrogate safety assessment measures. These activitigswill help Jink
engineering decisions with safety impacts;

e Research using finite element analysis (FEA). FEA is a t@ol for highway planners and
designers used to develop safer highway guardrails, bridge sdpports; signposts, and
other roadside structure designs. FEA can predictfthe outédirie of a grash test when
motor vehicles run-off-the-road and either rollover or are involved. il collisions with a
roadside object, instead of the real-life costly crash tests typically"conducted. FEA is
not a replacement for crash testing, but cafi hielp designers evaluate multiple designs
more quickly and cost-effectively;

e Development of the Digital Highway “Measurement (DHM) vehicle which is
instrumented to measufe roadyay geometry, assess pavement condition, and collect
high-resolution digital vidées (0f the roadway and its features such as lane markings,
signs and guardrails. The“instruments are the most accurate, state-of-the-art, off the
shelf items currently available; The DHM can collect data while traveling at normal
highway speeds. Séveral states and the Office of Federal Lands Highways have
requested an expansion of the injtial DHM technologies to include an ability to identify
sub-surface assets; Such as culVgits arid conduits. Safety R&D is looking into ground
penetrating a@dar as aypossible mieans to accomplish this need.

e Sponsorship of TrACS data'collection technology - FHWA worked with Iowa DOT to
develop and‘démonstrate a National Model for Technology in Highway Safety and
Law:, Enforcementy This effort has produced the Traffic and Criminal Software package
(TrACS)pan automated data collection and reporting system for crashes and citations.
TrACSisnow being used in 22 states.

o \FHWA is developing SafetyAnalyst in cooperation with thirteen state highway
agencies. SafetyAnalyst is a set of software tools to assist state and local highway
agencies in making decisions on where to make safety improvements on the existing
highway network, and what safety improvements to make. It can also be used to
evaluate safety improvements that have been implemented. The tools incorporate
state-of-the-art approaches to safety management. They will address site-specific
highway safety improvements involving physical modifications of the highway system
- they are not designed to address driver or vehicle-related safety programs.

e Participation in the proposed AASHTO Transportation Safety Information
Management Systems (TSIMS) project to develop a software package that links existing
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safety-related data at the state DOT level, including crash records, Geographic
Information Systems (GIS), driver and vehicle registrations, roadway inventory data,
and commercial vehicle databases. TSIMS will also include analysis and reporting
tools;

Studies on the relationship between human factors and safety to understand drivers'
capabilities and limitations, for example, research on nighttime driving, aging drivers,
roadway lighting, and sign reflectivity;

Participation in an AASHTO study on integrated Roadway Hardwaf@ andySafety
Management Systems to build inventory and condition databases. Th¢ effort is foctsed
on seven areas of hardware or safety features that are either “@n' the roadway
(pavement markings), “in” the roadway (loop detectors), or on the roadside (guardrail);
and

Continued support of the AASHTO Strategic Highway Safety Plan 4SFISP) and NCHRP
Reports 322, 500, and 501, as well as continued support pf SHSP implementation and
the evaluation of best practices included in the Guidés,

The Office of Safety R&D has lead on research, development or‘coofdindtion of many of
the above topics.

Coordination

FHWA safety activities inyglve joinf effoRts across multiple offices to ensure a consistent,
coordinated approach. Examples/ificlude:

The Safety Conscious Plannifgieffort (coordinated between the Office of Planning,
Environment, and Realf§ @nd the Office of Safety);

Collaboration betiween the Office“0f)Safety, Office of Operations, and Office of
Infrastructure on work zone safety efforts.

Ongoing coprdination and condiiunication between the Office of Safety and the Office
of Operations for issues and fechnologies related to intelligent transportation systems
(ITS). ITS techmologies, both in the vehicle and embedded in roadway infrastructure,
Gould potentially have significant safety benefits.

Updates fopthe Manual on Uniform Traffic Control Devices (MUTCD) is a joint effort
betweén the Offige of Safety and the Office of Operations. Since many safety activities
arefinterrelated with operations activities, adopting an asset management approach
Wwill require continued close coordination between these two offices.

Working with the Office of Operations, Office of Safety R&D, and Chief Council's office
to develop retroreflectivity standards for signs and pavement markings.

The Roadway Hardware and Safety Management Systems project described above is a
joint effort with the Office of Safety R&D, Office of Asset Management, Office of Safety,
Office of Operations, and AASHTO. The seven areas of hardware and safety features
under investigation affect both safety and operations.
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3.2 Implementation of Asset Management Principles at the FHWA Office
of Safety

The FHWA Office of Safety has begun implementing the performance-based approach, as
reflected by asset management principles, in their own internal resource allocation
process. Unlike a state DOT, the primary resources to be allocated at the #F8WA Office of
Safety are staff and program dollars, instead of capital and maintenance ‘@xpenditures.
This section describes how the current activities of the Office of Safety relate te €agh of the
core principles of asset management.

Policy-Driven

The FHWA Office of Safety is initiating strategies driven by fif¢ guiding principlestor the
office. They are, briefly:

e Serve as a strong voice for safety. The Office of Safety Will provide leadership and
advocacy to increase the prominence of safety within'the overall fiamework of Federal-
aid decision-making.

e Leverage resources. The Office of Safety will maximize its resources by planning
strategically and working with other agencies, states, andindustry.

e Focus on high payoff areasd "The Office of Safety will target its strategies and
resources using data driven decision-making.

e Assure both short-term _and long-term accomplishments. The Office of Safety will
structure its progrands to assure bothhshort-term and long-term success.

e Support strategic planning efforts of all states. The Office of Safety will encourage,
facilitate, and supporhstrategic planning efforts of all states.

Performance-Based

ThellSebOT’s goal 18 to reduce fatalities to 1.0 per 100 million VMT by 2008. FHWA’s
goals are by 2007 to reduce fatalities by 10% for roadway departure, intersection, and
pedestridn crashies.” The performance-based approach is shifting the Office of Safety
activifies from a first-come, first-served policy to concentrating resources on where the
safety. impacts are likely to be greatest, and then make merit-based investments in
programs and projects regardless of ownership or functional classification of the facility.

Analysis of Options and Tradeoffs

The primary resources to be allocated at the Office of Safety are staff and program dollars.
The purpose of analyzing options and tradeoffs is to evaluate the relative benefits and
costs of investments among the different program areas. In a document titled “Linking
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Key Process Information to Strategic Planning,” the Office of Safety has identified its key
processes and subprocesses as investment categories. These are:

e National Policy Leadership
— Program Leadership

— Issuance of Policy Guidance
— Reauthorization Rollout (issue guidance, develop program elements)
— Rulemaking
— Legislative Issues/Congressional Inquiries (clarification of policy, pe
— Regulatory Approvals
e Technical Assistance
— Training
— National expertise (overall technical guidance)
— Resource Center Safety Technical Service Team
e Technology Deployment
— Marketing of Safety Products
— Rollout of NCHRP Guide 5
—  Web Site Manageme
e Program Delivery

— Contract Mana

ent, and Technology projects

formance, Awards, Training)

ocument Management (correspondence, files, Freedom of Information Act
requests, etc.)

- Suspense Items

— Time and Attendance

—  Travel

- GOE Management

— Quality Journey Activities
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Besides tradeoffs among the investment categories listed above, the Office of Safety and
the Office of Safety RD&T direct and analyze the investment of FHWA safety research
resources. Initially, 17 research areas were identified in a plan for investment. These have
been reduced to 4 high-impact areas. The goal is to invest research dollars most
productively on areas with problems and gaps with the greatest payoffs.

Decisions Based on Quality Information

All staff has reported expenses and time projections, mapped against each@f the Office of
Safety processes defined above. This data is helping the Office of Safety understand
current resource allocation, in order to assess whether the FHWA safety goal can be
achieved given the distribution of resources and identify changes 1 \the resotirce
allocation. The current resource allocation can also be compargd o théguidingpuinciples
to see if resources are allocated appropriately to meet agency@nd office goals.

Monitoring to Provide Clear Accountability and Feedback

The Office of Safety works with other agencies to collgét data ori safety performance
measures (e.g., National Highway Traffic Safety sAdministration, state DOTs) to assess
whether the U.S DOT is on track to meeting its 1.0. By 2008 safety goal, and whether
FHWA is meeting its goals for the “Vital Few" safety area.“Ifi addition, the staff reporting
of expenses and hours, matched _against the), processes outlined above, provides
accountability for whetheg@fesourcds areactually spent as planned.

The Office of Safety recently volunteered to serve as the Headquarters pilot office for
Managerial Cost Accoufiting. This €ffort is expected to allow HSA to further refine and
formalize the procesg ot tracking expenditures against achievement of safety goals and
objectives.

3.3 Future Activities

Buildingyen the activities that are already underway, the Office of Safety will be taking a
number “Of detions 10 further strengthen safety through the application of asset
managerent pringiples, including:

e Communicate the performance-based approach to safety goals and programs through
tralhing, publications, and other outreach efforts.  Increase awareness and
implementation of the AASHTO Strategic Highway Safety Plan and implementation
guides (NCHRP Reports 500 and 501). As a first step, help states commit to safety
policy goals through publication of best practices, technical assistance with the SHSP
and implementation guidance, and peer exchange. Demonstrating the measurable
benefits from safety programs has significant value in building acceptance of the asset
management approach.
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e Use asset management principles to increase focus and accountability for safety with
decision makers. Relate results to actions using analytic capabilities available today to
estimate impacts of safety programs and demonstrate predicted benefits of safety
investments.

e Promote more integrated decision-making by emphasizing safety objectives
throughout the entire cycle of transportation planning. Continue ing with the
Office of Planning, Environment, and Realty to integrate safety considera
transportation planning, programming, and project delivery.

activities.

e Continue working with AASHTO and other organiza
information systems improvements in support of sa t, including

data and the

4
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FHWA White Paper:
Environment and Asset Management

The purpose of this paper is to define the relationship between transportation asset
management and transportation system planning and to describe the, current, and
potential future, activities of the FHWA'’s two Environment Qffiees that support the
implementation of asset management. The paper is one of a sét0f seven papers exploring
the relationship of asset management to each of FHWA’s major program ateas including
planning, right-of-way, environment, infrastructure, safety, opérations, and Federal lands.

Section 1.0 provides a general overview of asset management réleyahil to all program
areas. Section 2.0 defines the relatiopship between plafining and asset management.
Section 3.0 describes current, and potential ‘Tutiuie, activVities of the Office of Project
Development and Environmental Review thiat supportasset management.

B 1.0 Overview of Transportation Asset Management

1.1 Definition offAsset Management

Transportation asset management I8 a set of guiding principles and best practice methods
for making _ihformed  fkansportation resource allocation decisions, and improving
accountability for these “decisions. The term “resource allocation” covers not only
allocation of m@ney to program areas, projects, and activities but also covers deployment
of Other resources that add value (staff, equipment, materials, information, real estate,
otc.). “While,several of these principles and practices were initially developed and applied
within the domain, of infrastructure preservation, most established definitions of asset
management are considerably broader. The Asset Management Guide, recently adopted
by AASHTO defines asset management as:

! Transportation Asset Management Guide, prepared for the National Cooperative Highway Research
Program (NCHRP) Project 20-24(11) by Cambridge Systematics, Inc. with Parsons Brinckerhoff
Quade & Douglas, Inc., Roy Jorgensen Associates, Inc. and Paul D. Thompson, November 2002,
AASHTO Publication RP-TAMG-1.
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. a strategic approach to managing transportation infrastructure. It focuses
on...business processes for resource allocation and utilization with the objective of
better decision-making based upon quality information and well-defined objectives.”

As Mary Peters, FHWA Administrator has frequently put it:

“If I have one additional dollar to spend on the transportation system, what 15 theymost
effective way to spend it?”

The essence of asset management is answering that question.

Asset management is concerned with the entire life cycle of transportatien decisions,
including planning, programming, construction, maintenafice,andy operafions.” It
emphasizes integration across these functions, reinforcing the fac#f that_ actions taken
across this life cycle are interrelated. It also recognizes that fnvestfients il fransportation
assets must be made considering a broad set ¢f\ objectives, incliding physical
preservation, congestion relief, safety, security, economi¢ productivity, afidd environmental
stewardship.

1.2 Asset Management Principles

The core principles of assef thanagémentare:

e Policy-Driven - Resource“allocation decisiens are based on a well-defined and
explicitly stated set of policy“goals and objectives. These objectives reflect desired
system condition, leWel"of service, and safety provided to customers, and typically are
tied to economic, ¢ommunity and envisonmental goals as well;

e Performangé-Based & Policy jObjectives are translated into system performance
measuregithat are used for bath day-to-day and strategic management;

». Analysis of Options and Tradeoffs - Decisions on how to allocate resources within
anchacross different types of investments (e.g., preventive maintenance, rehabilitation,
pavemerits, bridges,” capacity expansion, operations, different modal mixes, safety,
etc.) dve based bn an analysis of how different allocations will impact achievement of
relévant policy objectives. Alternative methods for achieving a desired set of
objectives are examined and evaluated. These options are not constrained by
¢stablished organizational unit boundaries - for example solving a congestion
problem could involve a capacity expansion or an operational improvement (e.g.,
sigial coordination). The best method is selected considering the cost (both initial and
long-term) and likely impacts on established performance measures. The limitations
posed by realistic funding constraints must be reflected in the range of options and
tradeoffs considered;

e Decisions Based on Quality Information - The merits of different options with
respect to an agency’s policy goals are evaluated using credible and current data.
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These data may apply to specific functions (e.g., pavement and bridge management,
traffic monitoring) or reflect a more integrated, corporate view. 2 Where appropriate,
decision support tools are used to provide easy access to needed information, to assist
with performance tracking and predictions, and to perform specialized analysis (e.g.,
optimization, real-time simulation, scenario analysis, life-cycle cost analysis,
benefit/cost analysis); and

e Monitoring to Provide Clear Accountability and Feedback - Performance pesults are
monitored and reported for both impacts and effectiveness. Feedba@lk omactual
performance may influence agency goals and objectives, as well as reSource allogation
and utilization decisions.

These principles are not unfamiliar, nor are they radical. Most tramspexrtation practitidners
would agree that investment decisions should be based on weighing costs against-likely
outcomes, that a variety of options should be considered and evaludted, and that quality
information is needed for decision-making. Many agenciés are mow pursuing
performance-based approaches to planning and programming, moniforing system
performance, and developing more integrated data‘and analySisTtools to evaluate
tradeoffs among capital expansion, opesations, and presexvation activities. Most agencies
recognize that application of asset ‘thanagemenbpprinciples is critical in times of
constrained resources, when all investment and budget deeisions are subject to increased
public scrutiny.

1.3  Asset Management Practice

Figure 1 illustrates the gffdfegic ¥esource allocation process that embodies the asset
management principle§ presented above!

2 The FHWA plays a key role in standardizing the content and format of data that are mandated by
federal law: e.g., the National Bridge Inventory (NBI) data that are reported by state DOTs.
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Figure 1. Strategic Resource Allocation Process

Policy Goals and Objectives
Performance Measures and Targets

Safety Environment Congestion Security Cost-Effectiveness

Analysis of Options and Tradeoffs

Preservation Operations Capacity Expansion
Least life-cycle cost to Best mix and Best mix of capital
maintain physical deployment of investment, programs,
assets at condition level operations equipment, and new policies(to
required to deliver staff, and programs to maintain and prgvide
service desired deliver real-time desired service over
service desired time
/

Resource Allocation Decisions

Financial Staff Equipment Other

Program and Service Delivery

System Conditions and Service Levels

The diagram includeg the following elements:

e Policy Goals and ‘Objectives; supported by performance measures are established
through®the policy and §ystem planning process and used to guide the overall
resource allogation process.

e Analysis of Options and Tradeoffs includes examination of options within each
investment amea, as well as tradeoffs across different investment areas. The definition
of idvestmeritiareas is flexible and can be tailored to how an individual agency does
bfisiness. For example, an agency may have a separate safety investment area and
also incorporate consideration of safety within system preservation, operations, and
capacity expansion expenditures. Each option and tradeoff is evaluated with respect
to'established agency goals and performance objectives.

¢ Resource Allocation Decisions are based on the results of tradeoff analyses These
decisions involve allocations of financial, staff, equipment, and other resources to the
different investment areas and/or to different strategies, programs, projects, or asset
classes within an individual investment area.
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e Program and Service Delivery is accomplished in the most cost-effective manner
which again involves consideration of different delivery options (e.g., use of
contractors, interagency agreements), as well as a delivery tracking process involving
recording of actions taken, costs, effectiveness, and lessons learned to guide future
activity.

e System Conditions and Service Levels are tracked to see the exfeémt to which
established performance objectives are being addressed. This information is used to
refine policy goals and priorities (e.g., put more emphasis on safety ing@§ponse to an
increase in crash rates).

1.4 Transportation Investment Categories

In Figure 1, the box labeled “Analysis of Options and Trageoffs’dshiowsd three types of
investment categories - preservation, operations, andf\capacity’ expansion. These are
defined as follows:

1. Preservation encompasses work toféxtend the life of existing facilities (and associated
hardware and equipment), or to repair damage that impedes mobility or safety. The
purpose of system preservation is to retaifythe existing value of an asset and its ability
to perform as designed. System preservafion counters the wear and tear of physical
infrastructure that occuxs over tifhe due to traffic loading, climate, crashes, and aging.
It is accomplished throughyboth capital projects angl maintenance actions.

2. Operations focuses on the réal-time service'@and operational efficiency provided by the
transportation systemgf@mbotli people and freight movement on a day-to-day basis.
Examples of operétions actions ‘inelude real-time traffic surveillance, monitoring,
control, and respofise; intelligesih trafiportation systems (ITS); signal phasing and real-
time signal gentrollers at inter§ections; HOV lane monitoring and control; ramp
metering; Weigh-insmetion; nbad weather management; and traveler information
systems{ WAlthough operafions focuses on system management, the infrastructure
needed to prowide this capability may be substantial (e.g., traffic control centers; ITS
hardware; envirenmental sensors and fire control systems in tunnels). Thus, an
operatiens strategyirequires capital and operating budget as well as substantial staff
resources,

3.\ Gapacity expansion focuses on the actions needed to expand the service provided by
the existing system for both people and freight. Capacity expansion can be achieved
either by adding physical capacity to an existing asset, or acquiring/constructing a
new facility.
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These three categories are defined in order to show that:

e Asset management is not just about preservation of highway network assets; it is
about making investment decisions that address a wide range of policy goals.

e The three categories provide a simple, useful way for decision-makers to align
program investment categories and priorities with key policy objectives. Fomnexample,
many agencies establish a “preservation first” policy or favor maximizingefficiency of
operations prior to investing in new capacity.

e The categories may present alternative ways of meeting a policy goal. Eor example, it
may be appropriate to consider operational improvements emaddress a,congestion
problem as an alternative to adding a new lane.

e Decisions about the resources allocated to each \categfry cannot be made
independently. Meeting many policy goals (e.§.,\ saféfy) may refitire a mix of
investments across these categories. Similarly, an increase impef@pacity expansion
investments may require increased operations and préservation expenditures at some
point in time.

As noted above, tradeoff analysis may be“d@ne across thmuestment categories as well as
within them. An agency might wish te.define‘ifiestment areas coincident with the three
categories discussed abow@n(presérvationyoperations, capacity), or they may define a
different set of categories. For example, a, safety. program could be defined as an
investment category, with subareas for operational activities (e.g., signs, markings,
signalization, channelization, etc.}, preservation (replacement of guardrails), and capacity
(project design featureglsupporting safety, e.g., wide shoulders). This would provide the
framework for undefStanding the _bestimiix of complementary actions within the safety
area as well as tradeoffs between saféty and other objectives.

1.5 Asset Managementand the Transportation Planning Process

A comumon, reaction o the broad description of asset management is “how is this different
from the overalhplanning and programming process in an agency?” The response is that
asset ménagement is not a new kind of business process that replaces planning and
programming. Rather, it should be viewed as a set of best practices to be employed
within the established planning and programming framework. Existing regulations
pertaining to the planning process, together with statutes related to specific funding
programs and their allocation criteria, and the body of environmental regulations
affecting transportation planning - provide the context within which asset management
practice occurs. In terms of Figurel, transportation regulations and statutes impact
establishment of policy objectives, the manner in which options are generated and
evaluated, and they also provide certain constraints on resource allocation (based on
Federal and state funding eligibility restrictions). Many of the core principles of asset
management are embodied in the existing planning regulations (e.g., consideration of
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alternatives). Examining the planning process using the lens of asset management
provides an opportunity to explore ways to continue to strengthen the mission of
transportation planning - for example:

e How to improve connections between long-range planning and resource allocation;

e How to strengthen agency and public consideration of preservation‘@nd operations
investments within the long-range planning process;

e How to better integrate environmental considerations throughout the transpartation
planning and decision-making process - across capacity, operational and preservation
investments; and

e How to provide a common information resource base £0 serve multiple activities
across the transportation asset life cycle - long-range plannisg, comridor studies,
safety studies, environmental assessments, multi-year ¢apital’ programiming, project
development, preventive maintenance and system §perations.

While asset management is closely assqciated with plannifig and programming activities,
asset management best practices are“also integralyto deSign, construction, routine and
preventive maintenance and operations actifiities. Forexample:

e Application of life-cycle cost analysis in the'fagility design process;
e Analysis of alternative construction matetials and methods;

e Tradeoffs across different maintenance activities based on level of service and
extended facility lifegprovicted to €uistomers;

e Developing an appropriate mix of operations expenditures on technology upgrades,
hardware/ isffrastructure mainteénance and replacement, and skilled personnel;

e Evaluation of deliveryoptions (e.g., design-build, use of private contractors for
maintenance and operations, inter-agency agreements, etc.).

16 Key Oppertunities

Degpite the support for taking an asset management approach, many agencies face very
real{Organizational, institutional, and technical challenges to making further progress in
asset\management. Each one of these challenges represents a potential opportunity for
FHWA  to work with its partners to encourage broader implementation of asset
management principles. For example:

e Top management needs to set an organization-wide direction and framework for
decision-making and to ensure that all parts of the organization are working together
in a coordinated fashion. Maintaining continuity in leadership direction and
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understanding of key asset management principles can be particularly challenging
with frequent turnover in agency executives;

e C(lear roles for each organizational unit must be established to solve common
problems or meet common objectives. Differences in perspectives and approaches,
lack of established procedures, or turf battles must be reconciled;

e Established resource allocation methods, often constrained by extermally imposed
restrictions, historical allocations or formulas, or delicate and difficult peolitical
negotiations may restrict the range of options and tradeoffs that can bé considered;

e Staff resource constraints together with a constant “fire-fightimg” mode¢ bf operation
also may restrict the amount of time and effort that can begpent on analyzing options;

e Developing a comprehensive set of reliable methods, datadand topls to evaluate
performance tradeoffs among the full set of investinent options will take a sustained,
multi-year effort;

e Establishing a causal link between” an fnyeStment 08 action and a performance
indicator of interest, due to the presenée, of externalfactors influencing performance
(e.g., gas prices, vehicle fleet changes, growth patterns, ¢tc.) may require additional
research in some cases;

e Coordination among multiple agencies fohachieve established objectives in areas such
as operations and safety adds complexity 10 the decision-making process and program
implementation efforts; and

e External and intefnal agency cultuse based on “bottom-up” decision-making, with a
focus on specific projects rathes than on broader system performance and outcomes.

While it is gelatively straightfonivard to implement asset management within a well-
defined area”of\the agency (a pavement management unit, for example), the issues
identified above illustrate why it is much more challenging to implement it more fully
withitman agency, or across multiple agencies.

Howevers the neddyto allocate scarce resources as effectively as possible and demonstrate
resultsdand performance to the customers of the transportation system provides strong
motivation and support for overcoming these challenges. A comprehensive, performance-
based \approach to transportation investment decisions will be essential to meeting the
increasingly complex set of transportation needs of the 21st century.
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2.0 Environment and Transportation Asset Management

The purpose of this section is to define the relationship between environmental activities
and asset management. It is written from the perspective of an operating agency (e.g.
State DOT).

2.1 Overview of Environment Activities

Environmental concerns thread through the full cycle of the transportation planning \anc
delivery process. Most agencies find that environmental considerations are taking on
increasing importance to their ability to fulfill their transp@rtation missionmeThis is
reflected in the range of regulatory requirements related tofeénvironsfiental protection at
both the planning and project level, as well as in the increasing ati€rntion|of the public to
the potential environmental implications of transpoffation adtivities. /The variety of
concerns is broad, ranging from the effects of transportation projésts ouf the preservation
of individual species and the viability of ecosystems, \to concerfis about the most
appropriate and “community-friendl§" ddesigii 0f, transpostation facilities, to concerns
about the relationship between transportation irfastsucture, air quality, and public
health.

To address this growing lishof envifonmental issues, State DOTs and other transportation
agencies are involved in a range of envirormental activities. These may typically include:

e Air quality conformity;

e Meeting NEPA gequirements, cluding preparation of environmental impact
statements;

e Ensuring_compliance with state and federal environmental regulations related to
water quality, wetlands protection, endangered species, species habitat, historic
preservation, hoise, community impacts, and other environmental factors;

s [reparation and implementation of environmental mitigation plans;

¢ \Publi¢ participation, outreach, and communication;

e ‘Development of environmental policies, procedures, and commitments;

e Establishment and monitoring of environmental performance measures;

e Participation in coastal zone management, watershed, and landscape-scale protection
planning and mitigation;

e Coordination with MPOs and regional air quality agencies to integrate air quality
plans and transportation plans;
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e Coordination with partners and resource agencies to develop and implement
programmatic agreements to meet environmental requirements;

¢ Development and implementation of environmental management systems; and
e Data collection, management and analysis.

The principles of asset management discussed in Section 1.0 readily apply tommost of these
activities, as evidenced by the efforts of many state DOTs to more systemé@tically integrate
environmental concerns throughout the transportation decision-making process.

2.2 Relationship to Transportation Investment Area§

Environmental protection and stewardship are major gonsidérafions in évaluating each
area of transportation investment. Understanding and incorporating thé projected costs
and benefits of environmental activities is essential not onily to assess the relative value of
different environmental strategies, butfimore bseadly, for an agency to accurately weigh
tradeoffs across investment approaches.” Includediin this analysis should be consideration
of costs avoided through effective envirofitiiental stratégies that reduce fines or delays,
and reduce the risk of costlier future mitigatiof fequirements.

Preservation

e An accurate assessment of theyinvestment levels required to repair and maintain
existing infrastructua@ needs toinelude costs to meet environmental requirements,
including permits, g€sting, and mitigatien / restoration expenses.

e The tradeoffsbetWween maintenance activities and environmental impacts need to be
assessed. (For example, the/ frequency of bridge painting or the selection of
maintenafiee  materials Wwill® each affect the cost, durability, and frequency of
maintenance activity; total long-term maintenance costs, including level of agency
resources investéd in labor; and type and degree of environmental impacts requiring
migigabion.

¢  Prospéctive preservation projects may provide agencies with opportunities for cost-
effeétively meeting long-range program or project-level environmental commitments
Or enhancing environmental stewardship through the implementation of
environmental best practices. For example, bridge retrofits to improve fish passage or
construction of wildlife crossing passages may be incorporated into routine highway
improvement projects at low cost.

Operations
e Operations and management activities can support or hamper environmental goals.

For example, use of surface treatment chemicals to manage snow and ice affects the
quality of water runoff; choices for roadside vegetation can promote invasive species

10
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or - in contrast - promote the restoration of critical habitat; appropriate use of lighting
and signalization techniques can reduce road kill and improve safety conditions.

e Operations strategies may represent cost-effective options to support air quality
improvements. For example, signalization improvements to optimize traffic flow
reduce emissions from idling vehicles.

Capacity Expansion

e The cost and feasibility of capacity expansion projects are affected by environmental
stewardship goals, environmental impacts and design requirements; Understanding
upfront the environmental conditions of possible sites for capacity expahsion - which
may include challenges for environmental protectiond and eempliaheesgood
opportunities to meet regional environmental stewardship goals, @t both - 1s essential
to accurately assess the true potential of expansion alternatives.

¢ Once specific projects are selected, decisions about iow todmplement £xpansion plans
- including decisions about construction procedures, iaterials, amdsfiming - also have
varying environmental effects that need to be assessed:

2.3 Application of Asset Managemént\Principies to Environmental
Activities

The principles of asset mariagenient are consistent with the best practices developed by
transportation agencies to intégrate envirorunental considerations into each phase of
transportation planning and,project development.

Policy Driven

Transportation agencies are working to move beyond a project-level regulatory focus to
establish cle@menvironmentalipblicies and set environmental goals and objectives for their
transportation ‘program as a whole. These policies are developed within the context of
theis, primary missien to provide safe and reliable transportation infrastructure and
services that ensure Peisonal mobility and economic growth for their state or region. The
environmental pelicies set by transportation agencies are influenced by a range of factors,
includidg the regulations and guidance of resource agencies, public expectations for
envitbnmental protection, and specific environmental stresses that are of particular
congern in individual regions. The move to establish a larger policy-driven framework is
enablifig agencies to improve their environmental stewardship, gain credibility with
resoutce agency partners and the general public, and realize efficiencies in meeting their
environmental responsibilities.

Performance-Based

Specific performance measures need to be identified for each policy goal and objective in
order to define how progress in meeting these objectives is going to be determined and

11
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monitored over time. Setting appropriate performance measures for environment is a
complicated matter for transportation agencies, because the ultimate environmental
outcomes in a location or region are generally the result of a myriad of factors, only some
of which are under the agency’s control. Air pollution levels, for example, are the
combined result of emissions from transportation vehicles, off-road agricultural and
construction vehicles, and stationary sources, as well as how these combined emissions
are affected by atmospheric conditions, terrain, and climate.

Nonetheless, agencies have developed a wide range of performance ndéasures to bsack
their progress in meeting their environmental goals and objectives at ¢ach phase of the
transportation process. These include efficiency measures for managing environmental
processes, output measures to target and track levels of programii@etivity, and outéome
measures that gauge progress in environmental improvements.

As an integral part of the long-range transportation planning process, performance
measures are used to assess the environmental efficacy of investment/alternatives for
transportation projects. Secondly, performance measures are used toevaluate the relative
effectiveness and efficiency of different environmental Strategies as options to meet
environmental objectives, such as reducing air polliitant emissions, improving storm run-
off, or improving habitat. Performance mefiSures are also'msed to track and assess process
efficiencies, such as the time taken to complete environmental impact statements or
conduct reviews.

The definition of clear measube$ enables ‘@gencies €0 analyze options and tradeoffs in
terms of total costs, envirommental benefits) transportation benefits, and process
efficiencies.

Decisions based on merif and qualitgf infownation

A number of State agengies are working in different ways to improve the quality and
accessibility®of data and othéiinformation needed to support sound decisions involving
environmentalfaetors. Decisions with environmental aspects are required at each stage of
théstransportation, process - from long-range planning to operations and maintenance.
During éach phase; fransportation managers need to incorporate a broad range of
information anéyconsiderations, including observed data, model outputs, regulatory
requirefhents fromimultiple Federal and state resource agencies, input from partners and
stakeholders, public commitments, engineering and design requirements, and budget
congtraints.

At both) the project and planning levels, efforts to optimize environmental results of
transportation decisions are constrained by the quality and sufficiency of ecological data
available, and by the extent to which transportation staff are able to integrate this data
with other relevant information to weigh transportation options.

Agencies are becoming increasingly sophisticated in their collection and use of
environmental data to inform transportation decisions. The availability of GIS and other

12
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tools to analyze and present complex data has enabled agencies to better assess the
implications of transportation choices at the systems level - both in terms of
environmental impacts and mobility impacts. This trend has required increased
coordination with those organizations with primary responsibility for collecting
environmental data, including Federal and State resource agencies. This enhanced level of
cooperation requires that agencies develop effective mechanisms forgsharing data,
integrating and analyzing multiple sources of data, developing clear criteria for evaluating
alternatives, providing input, drafting agreements, and tracking results.

Quality data for decision-making includes reliable information about th¢ relative ¢osts of
implementing alternative environmental strategies. Cost is a crifical matrix| for
transportation agencies in electing to implement specific environmental activities. | Ant
accurate analysis of costs needs to consider the direct costs or_saWifigs, related, to spéeific
alternatives, as well as the indirect financial impact to a projedt or an overall program that
can result from project delays and revisions.

More difficult to measure quantitatively is the financial effect'of the development of solid
and trusting working relationships with regulatory agencies, envifefimental advocates,
and partners. Across all three investment areas, effective working relationships can
enable transportation agencies to more efticiently eamey out their mission, saving time and
resources.

Monitoring and Feedback

The application of the good“mahagement principles cited above presumes a system of
ongoing monitoring and feedbagkito provide fitnely and relevant information that can
inform management decigiffisy Setting performance measures, for example, is only useful
if they are then used aé part of an ong@ing process of program and project evaluation that
feeds future improvemients or pre@tam redirection.  Effective monitoring and feedback
requires clear an@ standardized processes for program and project review, collection of
information, anid analysis of results.

Many transporfation agencies are developing new, computer-supported systems to help
manage environmental information including monitoring and feedback of relevant data.
Fhese endirenmental Wiformation management and decision support tools address a variety of
planning and Mmanagement needs, depending on the priorities of each agency. For
examplé, some States have developed systems to track environmental policies and
comifiitments; others to mange public review and comment processes; others to monitor
mainfenance and operations environmental activities; and still others to facilitate
wategshed-level planning and coordination with resource agencies. The range of activity
in envitonmental management systems is indicative of the attention many agencies are
giving to the integration of environmental objectives and activities into their core business
processes.

13
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3.0 FHWA Environment Offices - Current and Future Activities
Related to Asset Management

FHWA has identified environment as an agency-wide strategic goal, and€ Environmental
Stewardship and Streamlining” is one of its three Vital Few priorities. Through its
strategic plan and its 2003 Performance Plan, the agency has defined National Strategic
and Performance Objectives to support this priority goal, and has deyeloped “specific,
quantitative performance measures to be used to gauge its progress [ii meeting these
objectives. These goals and performance measures address both improvements i
environmental quality (e.g. expanded ecosystem preservation, redugtions 11} thobile satirce
pollution emissions) and improvements in the efficiency 4vith whieh transportation
agencies fulfill their environmental commitments.

Two offices within FHWA’s Office of Planning, Envifonment@nd Realty hold primary
responsibility for coordinating the Agency’s environmental workiyThey are the Office of
Natural and Human Environment and the Officetof Project™ Development and
Environmental Review. This section provides@ stimmary ofthe roles and responsibilities
of these offices as they relate to asset mafiagemernit, dngd identifies potential additional
opportunities for the future.

The Office of Natural ané, Humdh Environment primarily focuses on environmental
programs associated with@ais @Guality, noise, and ‘water quality, and on programs
associated with the built envifonment, including transportation enhancements, bicycle
and pedestrian facilities and scerii¢ byways. This office is organized into five teams that
address different envirgfimental conceins related to transportation:

e Air Quality;

e Transportafiorn Conformity;

e Noise;

¢ Water and Ecosystems; and

e Scenic Byways, BikesPedestrian, Trails and Enhancements.

The Otfice of Project Development and Environmental Review provides policy
development, support and technical assistance related to the NEPA project development
processy This office has three teams:

e Project Development Team;

e Program/Policy Development Team; and

e Training, Technology & Technical Assistance Team.

14
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Working closely with FHWA Division offices, the teams from both Offices provide
guidance and technical support to state DOTs, MPOs, and other state and local agencies;
support policy development and coordination with other Federal agencies; and conduct
research to build knowledge and tools related to environmental issues.

3.1 Current and Planned Activities

FHWA'’s environment offices support transportation agencies in achieyifig compliance
with the broad range of Federal environmental regulatory statutes that/apply to Federal
Aid highway projects, including those under the Clean Air Act, Clean Water 'Ack
Endangered Species Act, National Historic Preservation Act, and NEPA. "Béyond meeting
regulatory requirements, however, these Offices lead FHWASTWork to ehsuné that
highway improvements are delivered in ways that preservé and enharnce communities,
protect the natural environment, and encourage effective décisio-makifig, This larger
commitment requires a proactive program to build knéwledgeddentify and disseminate
effective tools and procedures, and promote innovatiori ahd best practices.

Policy and Regulatory

FHWA environment offices support transpertation agencies in meeting regulatory
requirements under multiple Federal environmiental statutes by providing resources,
guidance, and technical asgistance Through the various technical teams, FHWA provides
guidance related to the eligibilify and Iikely environmental impacts of transportation
projects under the Federal Ald program, meefing transportation air quality conformity
requirements, complying with WEPA requiréments, and meeting the full range of
environmental regulati@ns.“Due to'@mended clean air conformity regulations, a current
priority is to provide support to Stdte and local partners in newly designated
nonattainment areas.| The Office\0f Natural and Human Environment also administers
the Congestiod Mitigation and Air Quality Improvement Program (CMAQ), which
provides funding to State D@Ts fOr projects that reduce emissions.

This broad range of policy and regulatory work requires routine coordination with other
Federabagencies. THWA environment offices work closely with several Federal partners,
including the,Environmmental Protection Agency, the Departments of Interior, Energy,
Commerge, and Agriculture, and the U.S. Army Corps of Engineers.

Technical Assistance and Information Dissemination

Both Offices provide a range of technical assistance, research products, and tools to assist
transportation agencies in meeting their environmental responsibilities and effectively
advancing environmental stewardship goals. The focus of these initiatives is in building
agencies’ awareness of and ability to implement strategies that will enable them 1) to
achieve the best environmental result for their investment, and 2) manage the time and
resources required to efficiently meet their environmental obligations. This approach is
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consistent with the principles of asset management. A few examples of these initiatives
follow.

FHWA has begun an exemplary ecosystem initiatives program to identify and publicize best
practices in ecosystem and habitat conservation by transportation agencies. Exemplary
initiatives may be unique in geographic scope, apply innovative scientific of technological
practices, or achieve high environmental results. By supporting and highlighting these
successful initiatives, FHWA seeks to encourage the use of more effective gfi¥ironmental
strategies by transportation agencies.

To promote improved transportation decision-making that incorporatés environmental
concerns, FHWA is promoting integrated, systems level approachesemmulti-modal planfiing,
environmental processes, and project development. Thié etfort, epordinated™ with
FHWA'’s Offices of Planning and Infrastructure, provideg guidame, information and
training to States on integrating the planning and environmental grocesses and on context
sensitive solutions / context sensitive design.

FHWA is a leader of the DOT Center fonClimate Change ang Environmental Forecasting. The
Center conducts research, policy analysis, arici@titzeach 10\ build knowledge about the
relationships between transportation and glimate chiangeyincrease energy efficiency and
reduce greenhouse gas emissions from transpoxtation sources, and develop tools for use
by transportation decision-makers andmesearchers:

FHWA is working with AASHTO's Center for Envitonmental Excellence to support and
provide technical assistance to §fates to enhari¢e their environmental stewardship through
the development and implementafion of environmental management systems, environmental
performance measures, aufl enoteonmental bost accounting.

To promote effectivie practices 1\ meeting NEPA requirements and environmental
stewardship, EMIWA identifies and disseminates best environmental practices. These best
practices inglide examples ofdmanagement of environmental data, techniques to
streamline ernyironmental reviews, programmatic agreements, and mitigation strategies.
Information about these best practices is promoted in several ways, including through a
biannal Environmiegtal Excellence Awards program.

1o encoufage moréinformed public participation in efforts to improve air quality through
souhddiransportation strategies, FHWA is engaged in public education initiatives regarding
trapsportation and air quality, including support of the Alliance for Clean Air and
Transportation.

Research & Technology

FHWA'’s environment offices have undertaken a number of research efforts designed to
build knowledge in emerging areas of environmental concern, develop better models and
tools to project and assess environmental effects, identify strategies to achieve improved
environmental results, and develop decision-support tools to assist transportation
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planners and policy makers in integrating environmental issues into transportation
decisions.  Priorities for FHWA'’s research are informed by periodic environmental
research needs conferences held in conjunction with the Transportation Research Board
and involving a range of transportation researchers, practitioners, and environmental
advocates.

Current research initiatives include:

e Research and scans to identify and document best transportationgpractices in
ecosystem- and watershed-level management and protection strategieg;

e Development of a long-range research plan to assess transportatioh emissions of
particulate matter and air toxics;

e Research to document and summarize the state of scientific'knowledge onthe fiealth
effects of transportation air toxics from mobile sources;

e Study of strategies to reduce air pollution emissiongdromfreight vehicles;

e Research to develop tools for vegetation management/controlgspread of invasive
species;

¢ Identification of best practices for maintenance#elated t0 storm water runoff and tools
for prediction of constituents of water quality;

e Research and technical supportgendevelop knowledge and tools for maintenance
agencies on handling hdzardoué materials;

e Research to develop tools for considerihg habitat connectivity, erosion control,
prevention of sediments getting into a stréam, analysis of impacts on endangered
species, and water qudlityissues/permitting requirements; and

e Through the DQ@T Center for Climlate Change and Environmental Forecasting,
research to examjiife the relafionship between transportation, energy use, and
greenhouse £as'emissions.

Coordination

Because, environmental concerns cut across all transportation activities, coordination of
FHWA'S‘énvimenment offices with other offices within FHWA, with other DOT operating
administfations, angr with Federal partners is particularly important. Examples of this
coordihation include:

e (Coordination with the FHWA Office of Planning regarding air quality conformity and
the promotion of integrated transportation decision-making best practices;

e Work with the Office of Operations to develop strategies and tools to ensure that
operations techniques are considered in the alternatives analysis process. In addition,
work with Operations to encourage use of freight models and information on
commodity flows within the NEPA process;
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e Work with the Office of Operations and Freight to develop strategies to reduce
emissions from trucks;

e Coordination with the FHWA Office of Planning, FTA Office of Planning, and EPA to
develop federal policies and guidance regarding new air quality standards and
conformity regulations, and guidance regarding land use and air qualiéy;

e  Work with the Office of Motor Carriers to develop policies and guidance regarding
emissions standards for Mexican trucks coming in to the United States;

Coordination with Office of Infrastructure on environmental issues telated to bridges,
highway construction, and maintenance; and

Coordination and support to Federal Lands on environmenfal“policies arid régulations
affecting Federal Lands infrastructure and facilities.

3.2 Potential Future Activities

As demonstrated by the range of @etivitiedéunderway, the initiatives of FHWA’s
Environment Offices are aligned with, asset“miamagement principles across all
transportation functions. Coordination with Several other FFIWA offices helps to promote
this integrated approach. Future activities cafi build on these efforts by working to more
explicitly integrate environmental isffformation, datayand activities into asset management
initiatives where they areé wmnderway, “and by “€inforcing the principles of asset
management in environmentalt activities. “This two-pronged approach will support
FHWA in advancing its Vital Few priority” of Environmental Stewardship and
Streamlining - enhangig he "ability of transportation agencies to meet their
transportation goals wiith enhanced effigiency and improved environmental outcomes.

Potential futured@cuses could include:

e Support™o fransportation agencies in integrating environmental data, information,
and performance objectives into existing asset management systems (e.g. bridge
management programs).

¢\ Research andpdevelopment on more environmentally-sound technologies, materials,
andd practices for transportation construction, preservation, and maintenance,
icluding techniques for materials recycling; and on techniques for measuring the
costs and performance of these technologies.

e Development and promotion of environmental management systems, decision
support tools, and environmental performance measures. Use of research and
technology to develop better information and tools to support merit-based decisions.
Promotion of expanded data sharing, including application of geospatial tools for data
integration and analysis as an environmental management tool.

18



FHWA Asset Management White Papers — Environment
DRAFT - Updated: 4/13/04

Research to develop, test and disseminate information about management techniques
to improve environmental performance, streamline environmental activities, and
improve cost management, including use of programmatic agreements and advanced
mitigation strategies.

Application of the principles of asset management to environmental assets (e.g.
roadside habitat, wetlands and drainage catchment areas, mitigation banks, view
sheds, recreational access) to maximize environmental benefits arid ¥minimize
environmental damage, in cooperation with other owners and managerss

Increased focus on providing leadership on environmental issue¢s of regional or
national scale that may not be fully addressed by individual state DOTs. These may
include opportunities to improve national freight movem@fitplarge-seale hdbitat
connectivity and ecosystem stewardship, cross-regioral pollittant “transport,
relationship of transportation systems and emissions topubligh health, and
relationships between transportation and climate change.

Continued development and promotion of interjurisdigtional‘an@@dliaborative project
planning and decision-making teghniques, including\use of “alternative futures”
analysis, scenario planning, and corisensus building techifliques.

Continued work to integrate environmentah metrics with'other key measures during
the NEPA process, including ecomemic, community, mobility, and safety effects, and
analysis of full life-cycle effects'of alternatives.

Continued work to integrate, transportafion environmental planning with other
environmental planningprocesses, such as coastal zone management planning.
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FHWA White Paper:
Right-of-Way and Asset Management

The purpose of this paper is to define the relationship between transportation assetan-
agement and transportation system planning and to describe the current, and potential
future, activities of the FHWA Office of Real Estate Services (ORES) thab, support the
implementation of asset management. The paper is one of a seff of'seven papersieploring
the relationship of asset management to each of FHWA’s mdjor proga@im areas, including
planning, right-of-way, environment, infrastructure, safety, dperatigns, and Federal lands.

Section 1.0 provides a general overview of asset management televant to all program
areas. Section 2.0 defines the relationship between plahning and asset management.
Section 3.0 describes current, and poténtial fuitine, activities of ORES that support asset
management.

B 1.0 Overview of Transportation Asset Management

1.1 Definition of ASsébManagement

Transportation asset fanagement'is a set of guiding principles and best practice methods
for making ifforfmed transportation resource allocation decisions, and improving
accountabilitfy for these decisions. 'The term “resource allocation” covers not only alloca-
tion of money 0, program areas, projects, and activities but also covers deployment of
Other resources thabadd value (staff, equipment, materials, information, real estate, etc.).
\While several of these principles and practices were initially developed and applied
within the d@main oflinfrastructure preservation, most established definitions of asset
managerient are cosiderably broader. The Asset Management Guide, recently adopted
by AASHTO defines asset management as:

L Transportation Asset Management Guide, prepared for the National Cooperative Highway Research
Program (NCHRP) Project 20-24(11) by Cambridge Systematics, Inc. with Parsons Brinckerhoff
Quade & Douglas, Inc., Roy Jorgensen Associates, Inc. and Paul D. Thompson, November 2002,
AASHTO Publication RP-TAMG-1.
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. a strategic approach to managing transportation infrastructure. It focuses
on...business processes for resource allocation and utilization with the objective of bet-
ter decision-making based upon quality information and well-defined objectives.”

As Mary Peters, FHWA Administrator has frequently put it:

“If I have one additional dollar to spend on the transportation system, what iSthe most
effective way to spend it?”

The essence of asset management is answering that question.

Asset management is concerned with the entire life cycle of transpottation decisions;
including planning, programming, construction, maintenance, and operations. It empha-
sizes integration across these functions, reinforcing the fact thdt actions,taken aesoss this
life cycle are interrelated. It also recognizes that investments/iil transpbrtation assets must
be made considering a broad set of objectives, including physical pféservagion, congestion
relief, safety, security, economic productivity, and envigonmental stewardship.

1.2  Asset Management Principles

The core principles of asset management are:

e Policy-Driven - Resouf¢e allogation dégisionsare based on a well-defined and explic-
itly stated set of policy goals'and objectives. These objectives reflect desired system
condition, level of service, ane safety provided to customers, and typically are tied to
economic, community and envirénmental goals as well.

e Performance-Bas¢d - Policy objectives, are translated into system performance meas-
ures that are used for both day+to-day and strategic management.

e Analysiseof Options and Trddeoffs - Decisions on how to allocate resources within
and across different types'of investments (e.g., preventive maintenance, rehabilitation,
pavements, Bridges, capacity expansion, operations, different modal mixes, safety,
ety are based Ofan analysis of how different allocations will impact achievement of
relevantpelicy objectives. Alternative methods for achieving a desired set of objec-
tivesdire examined and evaluated. These options are not constrained by established
organizational unit boundaries - for example solving a congestion problem could
involve a capacity expansion or an operational improvement (e.g., signal coordina-
tion). The best method is selected considering the cost (both initial and long-term) and
likely impacts on established performance measures. The limitations posed by realis-
tictfunding constraints must be reflected in the range of options and tradeoffs
considered.




______________________________________________________________________
FHWA White Paper
Right-of-Way and Asset Management

¢ Decisions Based on Quality Information - The merits of different options with
respect to an agency’s policy goals are evaluated using credible and current data.
These data may apply to specific functions (e.g., pavement and bridge management,
traffic monitoring) or reflect a more integrated, corporate view.> Where appropriate,
decision support tools are used to provide easy access to needed information, to assist
with performance tracking and predictions, and to perform specialized, analysis (e.g.,
optimization, real-time simulation, scenario analysis, life-cycle cost arialysis, benefit/
cost analysis).

¢ Monitoring to Provide Clear Accountability and Feedback - Perforfdnce resultsare
monitored and reported for both impacts and effectiveness. Feedback on actualipes-
formance may influence agency goals and objectives, as well as resour¢eallocation and
utilization decisions.

These principles are not unfamiliar, nor are they radical. MoSt transpOrtatigh practitioners
would agree that investment decisions should be based on Weighirg cosfs against likely
outcomes, that a variety of options should be considered and evaluated,&id that quality
information is needed for decision-making. Many ageficies are oW piirsuing perform-
ance-based approaches to planning ané programming, monitoring system performance,
and developing more integrated datavand analysisytools o evaluate tradeoffs among
capital expansion, operations, and preserviation activitiesi Most agencies recognize that
application of asset management principles™is @ritical in tirfies of constrained resources,
when all investment and budget decigi®ns are stubjéct to increased public scrutiny.

1.3 Asset Management Practice

Figure 1 illustrates the Strategic resousgéallocation process that embodies the asset man-
agement principles ptésented abové:

2 The FHWA plays a key role in standardizing the content and format of data that are mandated by
federal law: e.g., the National Bridge Inventory (NBI) data that are reported by state DOTs.
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Figure 1. Strategic Resource Allocation Process
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The didgram includes the following elements:

e Policy Goals and Objectives, supported by performance measures are established
through the policy and system planning process and used to guide the overall
resource allocation process.

e Analysis of Options and Tradeoffs includes examination of options within each
investment area, as well as tradeoffs across different investment areas. The definition
of investment areas is flexible and can be tailored to how an individual agency does
business. For example, an agency may have a separate safety investment area and also
incorporate consideration of safety within system preservation, operations, and
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capacity expansion expenditures. Each option and tradeoff is evaluated with respect
to established agency goals and performance objectives.

¢ Resource Allocation Decisions are based on the results of tradeoff analyses These
decisions involve allocations of financial, staff, equipment, and other resources to the
different investment areas and/or to different strategies, programs, projects, or asset
classes within an individual investment area.

e Program and Service Delivery is accomplished in the most cost-effectivegmanneés which
again involves consideration of different delivery options (e.g., us€ of contragtors,
interagency agreements), as well as a delivery tracking process involving recording of
actions taken, costs, effectiveness, and lessons learned to guide future activity.

e System Conditions and Service Levels are tracked to seé the extend to which estab-
lished performance objectives are being addressed. This informafion istused to refine
policy goals and priorities (e.g., put more emphasis 0n saféty in Feésponse to an
increase in crash rates).

1.4 Transportation Investment Categories

In Figure 1, the box labeled “Analysis of Options and Tradeoffs” shows three types of
investment categories - preservatiafi, Operations, hand capacity expansion. These are
defined as follows:

1. Preservation encompasses work to extend the life of existing facilities (and associated
hardware and equipment), or 10 tepair damage that impedes mobility or safety. The
purpose of systemgireservation isometain the existing value of an asset and its ability
to perform as degigned. Systerh preservation counters the wear and tear of physical
infrastructuregthat Occurs over ffilne due to traffic loading, climate, crashes, and aging.
It is accomplished through both €apital projects and maintenance actions.

2. Operations fOcuses on the real-time service and operational efficiency provided by the
transportation System for both people and freight movement on a day-to-day basis.
Examples of operations actions include real-time traffic surveillance, monitoring, con-
trol, and résponse; intelligent transportation systems (ITS); signal phasing and real-
timef Signal“c¢ontrollers at intersections; HOV-lane monitoring and control; ramp
mietering; weigh-in-motion; road weather management; and traveler information sys-
tems. Although operations focuses on system management, the infrastructure needed
to provide this capability may be substantial (e.g., traffic control centers; ITS hardware;
envisonmental sensors and fire control systems in tunnels). Thus, an operations strat-
egy requires capital and operating budget as well as substantial staff resources.

3. Capacity expansion focuses on the actions needed to expand the service provided by
the existing system for both people and freight. Capacity expansion can be achieved
either by adding physical capacity to an existing asset, or acquiring/constructing a
new facility.
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These three categories are defined in order to show that:

e Asset management is not just about preservation of highway network assets; it is
about making investment decisions that address a wide range of policy goals.

e The three categories provide a simple, useful way for decision-makers to align pro-
gram investment categories and priorities with key policy objectives: Eor example,
many agencies establish a “preservation first” policy or favor maximizing efficiency of
operations prior to investing in new capacity.

e The categories may present alternative ways of meeting a policy goal. For examplepit
may be appropriate to consider operational improvements to address a congestion
problem as an alternative to adding a new lane.

e Decisions about the resources allocated to each category canno#be made independ-
ently. Meeting many policy goals (e.g., safety) may reéquiré & mix|of investments
across these categories. Similarly, an increase in capacity‘@xpansion ifivestments may
require increased operations and preservation expenditures at Somepoint in time.

As noted above, tradeoff analysis may 'be donevacross iuestment categories as well as
within them. An agency might wish to defihe investmént aréas coincident with the three
categories discussed above (preservation, opérations, capacity), or they may define a dif-
ferent set of categories. For example assafety program could be defined as an investment
category, with subareas £0B, operétional activities (e.g., signs, markings, signalization,
channelization, etc.), presetvation (replacement of ‘guardrails), and capacity (project
design features supporting safety, e.g., wide Shoulders). This would provide the frame-
work for understanding the best ik of complementary actions within the safety area as
well as tradeoffs betwedn safety and Gther objectives.

1.5 Asset Management and the Transportation Planning Process

A common reagtion to the broad description of asset management is “how is this different
ffom the overall planning and programming process in an agency?” The response is that
assetimdnagement 18 fiet a new kind of business process that replaces planning and pro-
gramming. Rather, it should be viewed as a set of best practices to be employed within
the established planning and programming framework. Existing regulations pertaining to
the planning process, together with statutes related to specific funding programs and their
allogation criteria, and the body of environmental regulations affecting transportation
planfiing - provide the context within which asset management practice occurs. In terms
of Figure 1, transportation regulations and statutes impact establishment of policy objec-
tives, the manner in which options are generated and evaluated, and they also provide
certain constraints on resource allocation (based on Federal and state funding eligibility
restrictions). Many of the core principles of asset management are embodied in the
existing planning regulations (e.g., consideration of alternatives). Examining the planning
process using the lens of asset management provides an opportunity to explore ways to
continue to strengthen the mission of transportation planning - for example:
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e How to improve connections between long-range planning and resource allocation;

e How to strengthen agency and public consideration of preservation and operations
investments within the long-range planning process;

e How to better integrate environmental considerations throughout the transportation
planning and decision-making process - across capacity, operational afichpreservation
investments; and

e How to provide a common information resource base to serve mudlfiple activities
across the transportation asset life cycle - long-range planning, corridor studies, safety
studies, environmental assessments, multi-year capital programming, project devels
opment, preventive maintenance and system operations.

While asset management is closely associated with planningnd programming activities,
asset management best practices also are integral to design, €onstrué¢tion, ¥Outine and pre-
ventive maintenance and operations activities. For exandple:

e Application of life-cycle cost analysis in the facility deSign process;
e Analysis of alternative constructiortiaterials afd methods;

e Tradeoffs across different maintenance activities based’ on level of service and
extended facility life provided to customers;

e Developing an appropriate niix of operations expenditures on technology upgrades,
hardware/infrastructure maintenance and rfeplacement, and skilled personnel; and

e Evaluation of delivemymeptions (e.g., design-build, use of private contractors for
maintenance and oferations, interagéncy agreements, etc.).

1.6 Key Opportunities

Despite the support for taking an asset management approach, many agencies face very
realyerganizational, imstitutional, and technical challenges to making further progress in
asset management. “Each one of these challenges represents a potential opportunity for
FHWA to-work with its partners to encourage broader implementation of asset manage-
ment pinciples. For example:

e 1op management needs to set an organization-wide direction and framework for deci-
ston-making and to ensure that all parts of the organization are working together in a
coprdinated fashion. Maintaining continuity in leadership direction and under-
standing of key asset management principles can be particularly challenging with fre-
quent turnover in agency executives.

e Clear roles for each organizational unit must be established to solve common prob-
lems or meet common objectives. Differences in perspectives and approaches, lack of
established procedures, or turf battles must be reconciled.
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e Established resource allocation methods, often constrained by externally imposed
restrictions, historical allocations or formulas, or delicate and difficult political nego-
tiations may restrict the range of options and tradeoffs that can be considered.

e Staff resource constraints together with a constant “fire-fighting” mode of operation
also may restrict the amount of time and effort that can be spent on analyzing options.

e Developing a comprehensive set of reliable methods, data and tools o, evaluate
performance tradeoffs among the full set of investment options will tal@ia Sustained,
multi-year effort.

e Establishing a causal link between an investment or action and a perfosmance indica-
tor of interest, due to the presence of external factors influemeing performancede.g.,
gas prices, vehicle fleet changes, growth patterns, etc.) may require additional research
in some cases.

e Coordination among multiple agencies to achieve €stablished objectives in areas such
as operations and safety adds complexity to the deciSion-makingypsdcess and program
implementation efforts.

e External and internal agency culture hésed on “botfemi-tip” decision-making, with a
focus on specific projects rather than on broader systentperformance and outcomes.

While it is relatively straightforw@rd €0 implement asset management within a well-
defined area of the agency (a pavement mandgement unit, for example), the issues identi-
fied above illustrate why it is mueh more challéniging to implement it more fully within an
agency, or across multiple agencies.

However, the need tofallocate scarce resources as effectively as possible and demonstrate
results and performance to the customers of the transportation system provides strong
motivation and@upport for overcoming these challenges. A comprehensive, performance-
based approach to transpostation investment decisions will be essential to meeting the
increasingly complex set of transportation needs of the 21st century.

B 2.0 Right-ofsWay and Transportation Asset Management

This Section looks at the relationship between the right-of-way function and asset man-
agement. It is written from the perspective of an operating agency (e.g., a state DOT).
Management of right-of-way is important for several reasons within the context of asset
management:

e In an agency with a substantial highway network, such as a state DOT, the value of
right-of-way holdings can easily amount to hundreds of millions, if not billions, of
dollars at fair market value of the real estate. The highway network that is under the
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jurisdiction of a DOT can be a state government’s most valuable single asset, due in
large part to the real value of the right-of-way.

¢ Right-of-way management is itself a major function. Most agencies regard right-of-
way acquisition as a significant phase of project development, along with preliminary
engineering and construction. Once needed parcels are acquired, agengies assume the
responsibility to manage the property, whether it is developed relativelyisoon as part
of a highway project, or it is placed in reserve for future network expansion.

e The availability of right-of-way can enable future projects to take placé; conversely, the
lack of sufficient right-of-way or the prohibitively high cost of acquiring neededland
can constrain further system expansion. The effectiveness of right-ofiway manage
ment in anticipating and acting upon future needs can therefgr@directly influengé the
asset management options that agencies have in meéling future transportation
demands.

21 Overview of Right-of-Way Activities

An agency’s right-of-way activities within an assef faanagement framework include the
following:

¢ Conventional real property mana@ement, responsibility for which is typically assigned
to a headquarters office uhit, inctuding:

— Acquisition of land for réadhimprovements, including appraisal, title identification,
negotiation, takingspand relocation assistance;

— Right-of-way plan developmentand maintenance;

— Propertymanagement, including sale or lease of property, negotiation of joint use
agreemgnts, and learing pfoperties for new construction;

— Permiffing and leasing for non-highway uses of right-of way, including utility and
telecommunications construction where allowable;

=~ Joint development agreements; and

— Adcessimanagement, including regulations, negotiation and permitting for access
0 public roadways.

e Birategic actions include advance acquisition of property, maintaining continuity
among the parcels needed for future transportation system expansion, and access
management to maintain intended design standards throughout a corridor. These
actions more broadly influence the asset management options and decisions for
investment that an agency will have in the future.

An asset-management perspective can help to frame the discussion of issues that DOTs
and other transportation agencies face in their right-of-way function. For example:
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e The availability and cost of real property can influence an agency’s future options on
the types of transportation solutions that will be available to meet customer demands
for travel.

e Mechanisms to fund various right-of-way strategies, such as advance acquisition of
real property, need to be evaluated. In so doing, agencies must balanceghort-term and
long-term commitments to right-of-way versus other transportation investment needs.
Undertaking near-term investments (as for advance right-of-way acquisition) to pre-
serve long-term options (i.e., having land for future system expansion)giiay be finan-
cially as well as politically difficult.

e The costs to purchase real property and relocate residents and businesses ar¢ am
important component of project and program costs; procedus@srand datayto estifnate
these costs accurately and manage them effectively apf critical £0 program asset
management.

e Integration of right-of-way functions earlier in the\ project developmient cycle are
necessary to help identify problems and evaluate opfions for soli#ion more efficiently
and enable better management of pmeject cost and schediule.

Sections 2.2 through 2.4 explore these anddther isstes dnd provide suggestions on how
the asset-management concepts in Section 1\ gan be applied to improving information
flow and decision-making in operatingmagencies stieh as state DOTs.

2.2 Relationship to Transportation Investment Areas

Right-of-way historically has been assogiated with capacity expansion projects and major
improvements that féquire additiénal Yand for travel lanes, ramps, interchanges, and
structures. It isdm this context thaf the conventional property management activities dis-
cussed earlier are most often applied. While the real-estate implications of preservation,
maintenancé, and operationsidie typically more limited, they nonetheless must still be
considered. The, broader perspective encouraged by asset management provides a
framework for this more systemwide view of the right-of-way function across preserva-
tion, Opefations, and ¢apacity expansion, as explained in the sections below.

Preservation

Preseryation of the right-of-way includes acquisition and retention of adequate real prop-
erty 10 facilitate safe and effective highway and roadside maintenance and upkeep, to
assure safe and attractive surroundings for transportation facilities, and to protect the
environment within the highway facility. This includes acting to keep the right-of-way
free from encroachments. Routine maintenance activities such as drainage repairs and
upgrades may result in the need for property rights in addition to those acquired for the
original construction of the roadway. Adequate control of access to the highway contrib-
utes to safety as well as to the preservation and management of roadway capacity. The
need to preserve and protect the public investment in the right-of-way dictates careful

10
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management of the sale or lease of property, including careful valuation of the property
rights before disposal.

Operations

While the right-of-way function typically is not involved in system operations, traffic
operations decisions often may have right-of-way implications, and there mabe right-of-
way-based approaches to minimize costs and adverse impacts. One operationadl, strategy
in which right-of-way can play an important role is in access managementd Ifi"preserving
the operational “character” of existing facilities and corridors, access m@anagement helps
maintain traffic flow and safety on the existing highway system while accommodating
appropriate new development. Situations where the right-of-way unit ¢amymake cofifri-
butions that benefit facility operations include the following:

¢ Influencing land use and the type and degree of development adjacentdo the right-of-
way is critical to the success of access management. Knowfledge of the character,
value, and developmental potential of the property abutting and indhe proximity of
the right-of-way can inform access management stratégies, and @i agency’s right-of-
way unit can assist in providing andhinterpreting this ififormation.?

e New access that would be needed tofSupport an éeenomic development initiative
would typically involve negotiations withthe developer on matters such as project
funding and contributions of propesty needed for interchanges, access ramps, etc. The
right-of-way unit wouldd likely/be diréctly involyed in discussions of property transac-
tions, including valuation of,joint-use rights, transfers, or swaps as part of such a pub-
lic-private arrangement.

e DPotential impacts ofdhighway operations on abutters - and to what degree they may be
compensable - neéd to be understood, and monitored by the state DOT. Mitigation
measures may need to be undettaken, such as installation of noise walls, at least to
avoid politi€al opposition even/if financial compensation is not warranted.*

o  Where sugh installations‘are allowed, the permitting process for the construction or
maintenance Of utilities and telecommunications lines within the right-of-way may
reguire traffic'@omtrol plans, which must be evaluated by the right-of-way unit in
coordination with fraffic operations and safety personnel. For telecommunications
installafions iblnterstate highways, there often is a need to determine the value of the
installation riglhits to support the compensation provisions of the telecommunications
use and occupancy agreement.

e Where opportunities exist and where it is compatible with highway integrity and
safely, agencies may pursue revenue maximization strategies involving right-of-way

® TRB has recently published an Access Management Manual, an initiative promoted by the TRB
Committee on Access Management and funded by the FHWA.

* Refer to the related discussion in the following section on “Capacity Expansion.”

11
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through joint development or leasing of existing highway rights-of-way, and disposal
of unneeded parcels. An agency must follow appraisal and valuation guidelines to
establish a fair price in each of these situations.

e Traffic control and other operations measures may have impacts on abutting proper-
ties. Identifying such impacts and determining whether the impacts aze compensable
under applicable state and Federal laws and regulations can be an important right-of-
way function.

Capacity Expansion
The right-of-way acquisition process is integral to capacity expansion projects,

e The availability and cost of parcels needed for new tramSportation facilities'is a key
driver of project cost and scheduling, and can strongly affect th@ feasibility of project
alternatives considered by an agency. In highly deyelopedhutban environments, high
cost of right-of-way can be a constraint to transportation eptionsdavailable to the
agency.

e The timing and impact of land purchases present financial, program management, and
political issues. Advance acquisition nia@yienable lanid purchases of contiguous parcels
at advantageous cost, and contribute to efféetive corridor preservation strategies that
reserve land for future system efpansion. They also may be perceived, however, to
“lock in” decisions on théirecdgnmendedhproject ahd corridor selection before feasibil-
ity studies, environmental #éviews, and the agency’s priority programming proce-
dures have been completed.

e Expansion of transportation systeri €apacity can have considerable community and eco-
nomic impacts that are relatedgf® the'value and use of real property. Positive impacts
include the generation or exparnsion of economic activity due to improved accessibility
and reduction in travel time and cost, and resulting increases in land values. Potential
negativetvalues include rédiiction in neighborhood cohesion and quality of life, adverse
environmengah impacts (e.g., increased noise, reduced visual quality), and resulting
declines in land walues. Interactions between the proposed transportation project and
adjoifing land use meed to be accounted for, and often entail discussions with other
jurisdictionsijeint development projects, which involve the transportation agency and a
priyéte sector entity, may involve zoning changes that likewise require communication
With local jurisdictions. Impacts on residents, businesses, other governmental jurisdic-
fions, and their properties ideally are dealt with throughout the project development
cycle, but particularly beginning with project planning and public outreach regarding
project alternatives and their potential consequences.

e With respect to the previous point, there is increasing public attention to “secondary
impacts” of highway projects: i.e., impacts that do not result in taking of property, but
that are perceived to affect its value and quality. Secondary impacts in this context
include, for example, noise, loss of access, loss of parking, diversion of traffic, odors
and emissions, loss of business profits or goodwill, losses during construction, loss of

12
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views, and loss of visibility. A study performed for the FHWA notes that state courts
have generally found that secondary impacts are not compensable. According to this
study, actions to forestall claims on secondary impacts that a DOT could employ
include better dissemination of information about a project, research studies to assess
and quantify these impacts, use of contracting incentives to speed project completion
and reduce construction-related claims, use of visuals that show “before” and “after”
conditions, and informational meetings and videos.’

Right-of-Way Considerations in the Transportation Facility Life Cycle

Given the close association of right-of-way with major capital projects affééting highway
facilities, considerations of right-of-way and asset managementfcan oceur thronghetit the
facility life cycle as described below.

Long-Range Planning

Long-range planning is the logical stage at which to evalgate strategic options and trade-
offs among possible investments. Righit-of-wdy comsiderations need to enter these delib-
erations in several ways:

Projections of future growth and demographiiéshifts underlie the forecasts of changing
demand for transportafion sepfices, and are @mjimportant component of long-range
planning and of corridorstiicies. Theélinks “Between these economic and social
changes and land use values identify not'only the locations where impacts of growth
may be greatest, but also the potential new ¢orridors in which right-of-way may need
to be acquired for fufuresystem expansion.

Corridor preservation strategi€s need to anticipate where areas of future growth will
affect demaid forhiighway access on existing facilities. Right-of-way information can
provide input for detémmining the best locations for future highway access to serve
this growth.

Joint development opportunities that are identified at the planning stage can affect
right=offway requiréments in several ways: e.g., the width of right-of-way that will be
needefl to"accommodate utility placement or joint transportation development (such
asdiighway and transit) along the length of a corridor; zoning requirements and adja-
cent land use at specific locations where joint development is proposed; and the
dimensions and physical characteristics of right-of-way that may be needed to support
development projects. These considerations may influence the locations of proposed

> FHWA Office of Real Estate Services, “An Assessment of the Effects of Public Project Acquisitions

on Adjacent Business,” summary of a study performed for FHWA by Economics Research
Associates, October 1996; http:/ /www.thwa.dot.gov/realestate/adjhwy.htm.
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transportation corridors and the costs of right-of-way acquisition (and thus total esti-
mated project cost).

e By establishing a blueprint for future transportation development, long-range plan-
ning can guide strategic actions in right-of-way acquisition and disposal. The right-of-
way unit can analyze proposed corridors to determine whether existing right-of-way
holdings are sufficient to allow future construction to move ahead; gaps in existing
holdings that require additional parcels to be acquired for continuity; propesed corri-
dors for which few or no parcels are now held, and where advance acqui§ifion may be
a candidate; and parcels that are no longer needed.

Project Development

Project development advances the transportation investmefit strategies outlined in the
long-range plan to consider project options in more detail. 'wo méjor an@lyses that may
be conducted at this stage affect right-of-way directly.

e An alternatives analysis considers the relative costsiand bernefits of different project
alignments and potential options ifl highwaisdesign within these alignments. Differ-
ences in respective right-of-way costs,, includingyrelocation requirements for resi-
dences and businesses, mitigation measuses, and potenfial economic and community
impacts, are key components of this analysis. Further refinements in alignment or
design characteristics may be g@nsidered based, on preliminary results. All of these
options and refinements ihfluénce right-of-way teéguirements for the project, as well as
associated costs and impacts 0 adjacent pareels.

e Environmental review&®@omsider the impacts of project alternatives on the social and
economic conditiofi§'in the host community, air and water quality, noise, protection of
endangered species and histefical Sites, and species habitats. Potential mitigation
actions mayehtail the need for further right-of-way investments: e.g., to compensate
for wetlands that have been elithinated by the project, to acquire additional right-of-
way clearanece to protect sensitive environmental areas, to replace lost social or cul-
tural resour€esin a community, or to acquire additional right-of-way to maintain con-
tiguous animal réaming ranges or habitat areas.

Project Programining/Resource Allocation

Agencies have different approaches to capital project programming and resource alloca-
tion, These approaches vary not only as a function of agency policies and priorities, but
also 11 the degree of formality with which projects are defined and described. Differences
also ogcur in the manner by which candidate projects are managed to control “scope
creep” and associated increases in cost and schedule. From an asset management perspec-
tive, projects ideally are advanced based on the strategy recommended in the long-range
plan and the results of alternatives analyses and environmental reviews. Projects are
nominated - i.e., formally proposed by a project sponsor - with a description of their costs,
benefits, and other impacts. This information, together with corresponding information
developed for other project candidates, is used to rank or prioritize projects for funding.

14
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The resource allocation process distributes the available funding among programs and
projects that have been prioritized as the best use of the available investment dollars.

Many agencies organize project implementation within at least three distinct phases: pre-
liminary engineering, right-of-way acquisition, and actual construction. These phases
may either be funded together or separately. Funding individual phases separately is
typically used to get projects underway when the allocation is not sufficienfy to fund the
entire project all at once, or where the lead time prior to construction is likely o be long
(e.g., for environmental reviews). Preliminary engineering and the acquisitiofiof right-of-
way (including relocation of residents and businesses, and any mitigation measures
required) are likely to be the first phases funded in these cases because of the time needed
to complete these activities.

It is important that right-of-way costs be estimated as accufately as possibleiin project
nomination to avoid unexpected, significant increases in pi@ject fidancialdrequirements.
Right-of-way costs that turn out to be substantially higher than eéfimates|will reduce the
funding available for other project phases (or for other projects). Peribdic updates of
right-of-way estimates throughout the planning and projeat development process are use-
ful to identify potential changes in project costs, as early'@as possible. Estimating right-of-
way costs is particularly challenging Because projests oftén occur in an atmosphere of
rapidly changing property values, and the€0sts of relocation often are difficult to quantify
accurately without substantial detailed information about the residents and businesses to
be displaced. The field of right-of-wagmeest estimating still is evolving, with an emphasis
on finding ways to achie¥g morefaccurateéicost estimates early in the planning process.
Today, estimates are developedhprimarily by lising the experience gained with projects of
similar nature and location.

Capital Project Delivery

With certain limifed €xeeptions, right-of-way purchases must be complete, and any dis-
placed persons relocated sbefore project construction actually gets underway. Right-of-
way purchase and relocation assistance should be as carefully planned and scheduled as
any other part of a project to allow sufficient time for completion before construction, and
stilbeccur within thestimeframe of a well-defined project

Prior to obfainimg final environmental approval, the state DOT may request FHWA
agreemént to provide reimbursement for advanced acquisition of a particular parcel, or
limitéd” number of parcels, to prevent imminent development and increased costs
(protective buying), or to alleviate hardship to a property owner or owners on the pre-
ferred location (hardship acquisition). The use of these early acquisition techniques can be
very effective if the qualifying conditions are met.

For protective buying, the state DOT must clearly demonstrate that development of the
property is imminent and such development would limit future transportation choices. A
significant increase in cost may be considered as an element justifying a protective
purchase.
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Hardship acquisitions are based on a finding that there is a hardship for health, safety or
financial reasons, and that remaining in the property poses an undue hardship on the
property owner compared to others. There also must be evidence that the property owner,
because of the project, is unable to sell the property at fair market value, within a time
period that is typical for properties not affected by the impending project.

More than 25 states are using innovative forms of project delivery, with \design-build
being a key example. Design-build entails a single procurement for both desigh,and con-
struction of a project by a contractor. Best-practice procedures have beengdéveloped by
the FHWA to incorporate right-of-way activities within design-build contfacts.®

Operations and Maintenance

Once projects are built, agencies continue to have responsibilities in gperating the facility
and maintaining the right-of-way for the safety, convenience, and' comf@rt of motorists
and the public living or working near the highway. Séveral studtegies that already have
been discussed are conducted in this phase:

¢ Maintenance of the integrity of thg highwafaright-of<Wway to preserve its utility, con-
tinue protecting the environment, arid removehaZards;

e Use of access management techniques to maintain traffic fiow and safe operations, and
to preserve intended design stand@rds;

e Use of access management and joint use @greements to provide operations equipment
infrastructure (signals, signage),and

¢ Continuing real préperty management to protect safety and reserve necessary parcels
for future transportation needsé Real property management also extends to revenue
generation where{joint development is permitted and appropriate.

One issue th@his increasingimgisiportance is the potential commercialization of the right-
of-way, a growing interest in broader, non-transportation uses within the right-of-way
limits. While corposate logos and acknowledgment signs are permitted within the right-
of-way as,the result 0f public-private partnerships for maintaining roads and roadsides,
the proliferatiom,of such signs may have safety implications and affect the quality of the
roadway’ as perceived by motorists. These current uses, as well as proposals for the
exparding permissible advertising activities outside the right-of-way and allowing adver-
tising within the right-of-way, raise issues that require further investigation and policy
development.

® FHWA Office of Real Estate Services, “Design/Build Contracts and Right-of-Way Activities,”
http:/ /www .fhwa.dot.gov/realestate/ dbcrwa.htm.
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24 Application of Asset Management Principles to Right-of-Way

The following sections describe examples of how asset management can influence right-
of-way management.

Policy-Driven

Specific goals and objectives for the right-of-way function are supportive of franisportation
goals and objectives and broader state government policies regarding, fOr exampleneco-
nomic development and environmental protection. Examples of how these policiesimay
influence right-of-way include:

¢ Planning for and providing needed right-of-way for corridor developmentand project
construction in a timely and cost-effective fashion;

e Minimizing costs and risks of right-of-way acquisition throtigh an agreéed-upon pro-
gram of strategic and tactical purchases;

e Improving the integration of variéus*functionsyincluding right-of-way, to streamline
the project planning and development pfocesses;

e Ensuring full compensation is paid for alliproperty acquired, and satisfaction of all
relocation assistance re@uiremefits, i ompliance with the Uniform Act” and applica-
ble state law;

e Managing property holdings eost-effectively and with recognition of safety and
environmental prote€fion (by reémbeving hazardous materials, protecting the natural
environment, and’ preventing encroashments into the right-of-way to ensure public
safety);

e Managing access to highway facilities to maintain mobility and safety;
e Ensuring that the disposal of property interests, whether under air space agreements
Onas transfers Of excess properties no longer needed for transportation purposes, gen-

erates dppropriate réevenue;

¢ Engburaging economic development and, where appropriate, working with public
anel private partners to build needed facilities; and

e Enhancing the efficiency and consistency of right-of-way activities across state
programs.

7 Refer to Section 3.0 for more information on this Act.
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While agencies must assess the implications of these policies and pursue right-of-way
strategies that are consistent with and support these objectives, it also must be recognized
that Federal law and regulations® specify requirements for real property acquisition,
relocation assistance for displaced persons and businesses, and property management,
which must be met if Federal funds are to participate in any part of the project.

Performance-Based

Performance monitoring and tracking are central to an asset managemfienit approach,
regardless of the assets or functions involved. Measuring right-of-way program perform-
ance presents a challenge because requirements may appear to be contragictory. Righf-ofs
way supports and is committed to rapid and efficient project delivery. ¥efdealing with
people and businesses, acquiring their real property and relocatifig thein, requiresseivices
and other actions that are mandated by law and regulation. These actiaities often are time-
consuming, and some have mandatory minimum notice periodsd I ad@lition, many of
right-of-way’s functions are heavily dependent upon thé actionsdaken by ather disciplines
such as design and environment. For these reasons, if is difficmlt toiflentify objective
measures for right-of-way activities. However, data can'bg gatheredard used to identify
trends that can provide information aldout the@®Werall effectiveness of a right-of-way pro-
gram. The following information, gatheredqover several years, may be useful to identify
trends within a right-of-way program:

e DPercentage of parcels agquired tirough negotiatien (versus eminent domain);
e Length of property acquisition process, afich the lead time required to close;
e DPercentage of right-ofsi#@ncosts Spent on litigation,

e DPercentage of construction cogfs associated with right-of-way acquisition, including
environmental mifigation;

e Average(time needed 0 rélotate residents;
¢ mAverage timefigeded to relocate businesses; and

s Average payments: residential housing supplemental payments and moving costs,
real property perparcel costs, administrative costs (absolute and/or per parcel).

In @ddition, internal and external customer satisfaction surveys can be used to measure
success in the right-of-way program.

® The Uniform Act and regulations in 49 CFR Part 24 and 23 CFR Part 710 are pertinent. Refer to
Section 3 for additional discussion of statutory requirements governing highway right-of-way.
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Analysis of Options and Tradeoffs

Options and tradeoffs associated with locations of transportation corridors are evaluated
as part of the overall transportation planning process, alternatives analysis, and project
environmental reviews. Right-of-way functions can be integrated with other functions
earlier in the project-development process to ensure that the potential costs of real prop-
erty acquisition and of relocation of occupants are properly taken into“a@ceount in the
evaluation of alternatives.

Further options that directly affect the right-of-way function occur wheh implementing
the real property acquisition and management required by the current/and future trans-
portation network. Agencies have choices in the following areas:

e Timing of property acquisition and disposal;

e Access management provisions (capacity versus operations/ manégemefit);
e Corridor management and preservation techniquesg

e Property management practices (e.g., maintenance ane upkeep); aficl

e Property management revenue (e.g, joint dévelopment and shared-use agreements).

Decisions Based on Quality Information

Right-of-way holdings ingyhighw@y network are extensive and can be held for many
years. Existing regulations® reguire that ageéncies Keé€p records on property inventories
and acquisitions, authorized u&es of airspace, ahd other leases or agreements. However,
acquisition of parcels prior_to this ¥égulation may not be documented as completely. For
example, the recent fim@ncial reporting requirement for highway system assets by the
Governmental Accoufifing Standards Boasd (GASB Statement 34) has highlighted gaps in
the real property recards of transportation agencies.

Agencies can, imiprove ‘Qithese shortcomings with the help of advances in information
technology, suchias enterprise databases and geographic information systems. These tools
can support a‘mlamber of asset management functions in addition to the GASB 34
reporting and the ¥eal property management functions of the right-of-way unit itself: e.g.,
access management, ‘@ivironmental stewardship, economic development, land use pat-
teins, and forecasting of future development. Examples of the types of information that
wouldde needed at'a minimum include:

e ‘Complete, accurate, current information on property holdings;

e Realproperty and relocation assistance costs by category of parcel, project type, and
location;

? These regulations are in Chapter 23 of the Code of Federal Regulations, and are issued by the
FHWA. Refer to Section3 of this memo for additional information on FHWA’s regulatory
responsibilities and activities.
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e Time requirements for different project phases by project type and location;

e Environmental characteristics of parcels, and potential or actual mitigation needed;
and

e Project experience: success and risk factors actually encountered, and, recommenda-
tions for addressing similar situations in the future.

Monitoring to Provide Clear Accountability and Feedback

The performance measures and information technology tools described above provide a
basis for establishing clear management accountability for performance ‘and feedback to
improve future management and operations:

e “Lessons learned” are documented and used to establish best prattice;
e Data on right-of-way costs are used to improve costi@stimation methods; and

e Data on the time required to obtaimyparcelssand relocate displaced persons and busi-
nesses are used to improve schedulifig accuracy and statistics on project readiness.

Monitoring and feedback are particularly impostant when revising business processes and
evaluating results. For example, if sight-of-way activities are begun early in the project
development cycle and iffegrated with“other activities, monitoring and evaluation will
document the effectiveness ‘@f ihis approachhand its impacts on schedule and cost for
future reference.

3.0 FHWA Office of Real Estate Services - Current and
Futuré Activities Related to Asset Management

Thissection describes current activities of the FHWA Office of Real Estate Services (ORES)
and the réabestate staffiin FHWA division offices that relate to asset management. It then
identifiescacdditional opportunities for implementing asset-management principles and
technigfies in the Tuture.
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3.1 Current and Planned Activities

Policy and Regulatory

ORES operates under several legal authorities in providing its services:

e Title 23, U.S.C.:"® Highways, including the Highway Beautification Act;

o Title 42 US.C, Chapter 61: Uniform Relocation Assistance andgReal’ Preperty
Acquisition Policies for Federal and Federally Assisted Programs (the/Uniform Agt);

o Title49 U.S.C.: Transportation;

e 23 CFR Part 710, Right-of-Way and Real Estate; and

49 CFR Part 24, regulations deriving from the Unifoun Act

ORES, representing FHWA and the U.S. DOT, is the l¢ad agencyiferf administering the
Uniform Act through rule-making. These rules establish the real property acquisition and
relocation assistance requirements that projects mustfellow to be eligible for Federal funds.
Seventeen other Federal agencies currently Hawe programssubject to the Uniform Act.

ORES develops, implements, and evaluates policies for acquisition, management, and
disposal of real estate indonnection WithhFHWA programs and provisions of 23 CFR,
including the Highway Beaufification Act.“Ifissues guidelines for real property manage-
ment, including air rights, leasing, disposal, and early acquisition. Updating these
policies, regulations, and_guidelingsyto reflect changes in statute is an ongoing activity
within ORES. ORES#and the FHWA, division offices also administer the Highway
Beautification prografi for controlling outétoor advertising along highways.

Technical Assistanceand Inforiation Dissemination

ORES provides assistance through the entire cycle of project delivery, including project
planning, property appraisal and acquisition, relocation of affected residents and busi-
nesses, ahd, post-projet-property management. ORES recommends that operating agen-
cies use a propesty inventory and maintenance system. The office issues a number of
publications and guidebooks to assist state and local agencies in conducting and manag-
ing the right-of-way process. Guidelines also are given for leasing (interim and post-
closgout) and property disposal. ORES staff participate in the AASHTO Ultilities and
Right-6f-Way Subcommittee and the International Right-of-Way Association, and has
formal partnering agreements with other Federal agencies, including FAA, FTA, and the
Corps of Engineers. ORES historically has delivered training in relevant right-of-way
functions and procedures, and is now investigating new, less staff-intensive ways to

0U.S.C. stands for United States Code; CFR stands for Code of Federal Regulations.
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deliver this training: e.g., through partnering with other agencies (such as the Corps of
Engineers) and through distance learning courses offered through the National Highway
Institute (NHI).

In general, the FHWA provides policy guidance and technical assistance to state DOT
partners and other Federal agencies in implementing the Uniform Agt and 49 CFR
requirements, but does not typically get involved in day-to-day project activities. Differ-
ences in state laws and agency practices require the development of adaptable analytic
tools, and right-of-way issues change rapidly, particularly in fast growinggareas,of the
country.

Research and Technology

ORES has sponsored or is now planning research in a numbés of subjeets that contribute
to better real property management. Several examples follow:.

1. ORES has sponsored research and other activitigs, that promotedbetter program
performance:
— History and overview of the Federal OutdooriAdvettising Control Program;
— Assessment of the effects of public projést acquisitions on adjacent business;
— Scans of innovative U.S. practiés;
— European right-of-wayanél utilities'bést practiees scan; and

— A review of best-practicé management@pproaches and systems used by right-of-
way divisions in_fimessurveyed states (Florida, Louisiana, Oregon, Pennsylvania,
and Wisconsin)t

= Evaluation of state condémnation processes;
* RepOrton design/build €ontracts and right-of-way activities;

= Synthesis reportion iritegrating and streamlining transportation development
and ‘degision-making;

= A relocation retrospective study; and
= ¢ Corrides preservation case studies.
25 ORES currently is funding research in the following topics, emphasizing greater use of
technology:
-\ Web-based annual acquisition and relocation statistics;

— GIS implementation in right-of-way programs, including GIS and data manage-
ment applications for local agencies;

— Automated driveway access management with GIS 3-D imagery; and

— Innovative (GIS) corridor assessment and land acquisition management tools.
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Coordination

ORES is located within the Office of Planning, Environment, and Realty. It coordinates
internally with sister Offices in Planning, Environment, and Realty, as well as with other
major Offices such as Operations, and Infrastructure. It works through FHWA division
offices to assist state DOTs in right-of-way matters throughout the prgject life cycle,
including planning and NEPA review stages. As lead agency for implémenting the
Uniform Act and 49 CFR, ORES is routinely engaged in responding to" @perational
questions from the 17 other Federal agencies that operate under the UnifouifActs ORES
also coordinates with AASHTO and the International Right-of-Way Assogdiation.

The FHWA does not acquire right-of-way for Federal-aid highway projects. Instead, the
FHWA makes Federal-aid funds available to the State transportatiomdepartinents, méinly
by statutory formula. State transportation officials work withdlocal govermmernitsito deter-
mine which projects are funded. The States are responsible for acquidition gf right-of-way,
although local governments acquire the right-of-way in some\caées. Approximately $1.5
billion is spent annually on acquisition and relocation activities for Fedetal-aid highway
projects. The FHWA works with its partners during the @equisition process and, through
them, assists other customers, such as genprofikorganizations, property owners and busi-
nesses, and individuals affected by transportation projects.

3.2 DPotential Future Activities

The Office of Real Estate Services can build @mhits current activities and interactions with
other FHWA offices to further stiéngthen the rélationship between right-of-way manage-
ment and asset managem@ffSome ofithese activities include:

e Encouraging ageneies to implefaent ¢omprehensive right-of-way inventory databases
and analyticdechniques. FHWA currently encourages the use of property inventories,
but there may be amiged to deVelop or license versions to local agencies. A database
could récord all property and improvements for a particular project, tracking each
required parcel and its associated land, structures, and equipment. Accounting,
leasing, mainténance, and disposal functions also could be integrated. Performance
meastimes and analytic techniques can be included to evaluate the most effective
options in theypre-project and post-project phases.

e | Déveloping flexible tools that can be tailored by each agency to evaluate the impact of
right-of-way decisions. Tools are needed for both decisions within the right-of-way
program itself, and for integrating right-of-way considerations with the long-range
planhing process. Within right-of-way, an analytic tool could help state and local
agencies determine how much property is needed for rights-of-way, how much to dis-
pose, and how far in advance to begin the acquisition process. A second tool could
better integrate right-of-way in long-range planning by helping to anticipate long-
range property needs, and assisting planners in evaluating the impacts of transporta-
tion decisions on surrounding communities.
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e Working with other FHWA offices, and perhaps with a panel of states and AASHTO
in a laboratory-state or lead-state arrangement, to achieve advances in a targeted
objective: e.g., environmental management of right-of-way lands. This effort could
extend ongoing work by NCHRP (e.g., Project 25-25), and focus on developing bodies
of information that could be used throughout the facility life cycle: i.e., from long-
range planning through operations and maintenance and, if needed, digposal.

e Supporting greater outreach and education, emphasizing pre-project and pést-project
right-of-way asset management opportunities. Instead of a static cost agSociated with
new capacity projects, property can be actively managed to minimiz¢ acquisition eost,
reduce community disruption, and generate revenue through shared tise or leasing in
appropriate situations. To communicate these potential benefits, FHWA could
develop best practice case studies at both the projectg@fidmstate” léwels, avhile
recognizing that there are differences in right-of-way regulations between states.

e Cost estimation for right-of-way is an emerging field, and ad@litional work is needed
to develop guidelines and procedures that could yield more accurate €osts at the plan-
ning stage. Compilations of case studies, identifying, factors that contribute to cost
variability and the magnitude of diwergences from esfimates, offer one approach. A
second is to work with agencies to“develop mofeanalyfical procedures in producing
estimates.

e The growing issue of commercialization of the right-of-way has been discussed in
Section 2.3. Further work is deeded fonreview the issue and to formulate consistent
policies and approaches 0 éommercialization Discussions on this topic are underway
among the states and withirt AASHTO.

e ORES has identified futtre research needs in the following subjects:

— FHWA stewartdship practices;

— Advance acquisition of right-of-way;

— Right-0f-Wway procedures that support innovative contracting practices;
= Corridor preservation using tiered EISs;

- Rightef-way performance measures;

— dPractices and issues related to commercial uses within rights-of-way;

~ Division interagency agreements and practices for interagency activities;
- Right-of-way cost estimating;

— VOperational and safety effects of outdoor advertising on highway users;

— Use of GIS in right-of-way and development of the business case for adopting GIS
in right-of-way; and

— Automated systems for residential and business valuation and for calculating
relocation benefits.
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FHWA White Paper:
Federal Lands Highway and Asset
Management

The purpose of this paper is to define the relationship betweemmtransportation ésset
management and transportation system planning and tofdescribe the current, and
potential future, activities of the FHWA Federal Lands Highway office that support the
implementation of asset management. The paper is onegof a'set of Seven papers exploring
the relationship of asset management to each of FHWA'Ss major program’areas including
planning, right-of-way, environment, infrastructure, safefy, operatiofigiand Federal lands.

Section 1.0 provides a general overview of dssef management relevant to all program
areas. Section 2.0 defines the relationshipd@tween Fedeial lands and asset management.
Section 3.0 describes current, and potential ftttike, activities'of the Federal Lands Highway
office that support asset managements

B 1.0 Overview of Transportation Asset Management

1.1 Definition of Asset Management

Transportation asset management is a set of guiding principles and best practice methods
for making 1nfommed transportation resource allocation decisions, and improving
accomntability for these decisions. The term “resource allocation” covers not only
allocationef, money 10 program areas, projects, and activities but also covers deployment
of\other yesources,that add value (staff, equipment, materials, information, real estate,
etc.). While several of these principles and practices were initially developed and applied
within the domain of infrastructure preservation, most established definitions of asset
management are considerably broader. The Asset Management Guide, recently adopted
by AASHTO defines asset management as:

! Transportation Asset Management Guide, prepared for the National Cooperative Highway Research
Program (NCHRP) Project 20-24(11) by Cambridge Systematics, Inc. with Parsons Brinckerhoff
Quade & Douglas, Inc., Roy Jorgensen Associates, Inc. and Paul D. Thompson, November 2002,
AASHTO Publication RP-TAMG-1.
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“... a strategic approach to managing transportation infrastructure. It focuses

on...business processes for resource allocation and utilization with the objective of

better decision-making based upon quality information and well-defined objectives.”

As Mary Peters, FHWA Administrator has frequently put it:

“If I have one additional dollar to spend on the transportation system, what iSthe most
effective way to spend it?”

The essence of asset management is answering that question.

Asset management is concerned with the entire life cycle of transpottation decisions;
including planning, programming, construction, maintenance, and ‘Qperations./ It
emphasizes integration across these functions, reinforcing the fact that actions’ taken
across this life cycle are interrelated. It also recognizes that fivestmefits in transportation
assets must be made considering a broad set of objectived, including physical
preservation, congestion relief, safety, security, economdé produetivity, and environmental
stewardship.

1.2  Asset Management Principles

The core principles of asset management,are:

e Policy-Driven - Resourc¢e yallocation “degisions are based on a well-defined and
explicitly stated set of poliey goals and ‘Gbjectives. These objectives reflect desired
system condition, level of serviee, and safety"provided to customers, and typically are
tied to economic, coffrritinity and ehvironmental goals as well;

e Performance-Basgd - Policy "Objectives are translated into system performance
measures that are Used for both day-to-day and strategic management;

e Analysis‘of Options and Tradeoffs - Decisions on how to allocate resources within
and across different types of investments (e.g., preventive maintenance, rehabilitation,
pawements, bridges, capacity expansion, operations, different modal mixes, safety,
etc.)'are based on‘a analysis of how different allocations will impact achievement of
relevdnt policypobjectives.  Alternative methods for achieving a desired set of
objéctives are examined and evaluated. These options are not constrained by
gstablished organizational unit boundaries - for example solving a congestion
problem could involve a capacity expansion or an operational improvement (e.g.,
sighal coordination). The best method is selected considering the cost (both initial and
long-term) and likely impacts on established performance measures. The limitations
posed by realistic funding constraints must be reflected in the range of options and
tradeoffs considered;

e Decisions Based on Quality Information - The merits of different options with
respect to an agency’s policy goals are evaluated using credible and current data.
These data may apply to specific functions (e.g., pavement and bridge management,
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traffic monitoring) or reflect a more integrated, corporate view. 2 Where appropriate,
decision support tools are used to provide easy access to needed information, to assist
with performance tracking and predictions, and to perform specialized analysis (e.g.,
optimization, real-time simulation, scenario analysis, life-cycle cost analysis,
benefit/cost analysis); and

e Monitoring to Provide Clear Accountability and Feedback - Perfornianee results are
monitored and reported for both impacts and effectiveness. Feedback 'en actual
performance may influence agency goals and objectives, as well as resquiiée allecation
and utilization decisions.

These principles are not unfamiliar, nor are they radical. Most transportation practitioness
would agree that investment decisions should be based on weighimg,costs against likely
outcomes, that a variety of options should be considered and‘évaluated pand that'quality
information is needed for decision-making. Many agenciesdare afow pursuing
performance-based approaches to planning and progragimidg, monitoring system
performance, and developing more integrated data and “analysis tobls to evaluate
tradeoffs among capital expansion, operations, and preservatiorntactivifies. Most agencies
recognize that application of asset amanagement prifigiples is critical in times of
constrained resources, when all investmient and“budget degisions are subject to increased
public scrutiny.

1.3  Asset Managemént Practice

Figure1 illustrates the strategi¢ esource allggation process that embodies the asset
management principles pféSénted abowe.

2 The FHWA plays a key role in standardizing the content and format of data that are mandated by
federal law: e.g., the National Bridge Inventory (NBI) data that are reported by state DOTs.
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Figure 1. Strategic Resource Allocation Process

Policy Goals and Objectives
Performance Measures and Targets

Safety Environment Congestion Security Cost-Effectiveness

Analysis of Options and Tradeoffs

— - — N  —

Preservation Operations Capacity Expansion
Least life-cycle cost to Best mix and Best mix of capital
maintain physical deployment of investment, programs,
assets at condition level operations equipment, and new policies to
required to deliver staff, and programs to maintain and provide
service desired deliver real-time desired service gver
service desired time

Resource Allocation Pecisions

Financial Staff Equipment Other

Program and Service Delivery

System Conditions and Service Levels

The diagram includesghe following eleémients:

e DPolicy Goalspand Objectives,| Supported by performance measures are established
through the policy. @nd systém planning process and used to guide the overall
resourcéallocation process!

¢ DAnalysis of Options and Tradeoffs includes examination of options within each
mnvestment area, ashwell as tradeoffs across different investment areas. The definition
of investmentareas is flexible and can be tailored to how an individual agency does
busifiess. Fori@xample, an agency may have a separate safety investment area and
also incorporate consideration of safety within system preservation, operations, and
capacity expansion expenditures. Each option and tradeoff is evaluated with respect
tQ established agency goals and performance objectives.

e Resource Allocation Decisions are based on the results of tradeoff analyses These
decisions involve allocations of financial, staff, equipment, and other resources to the
different investment areas and/or to different strategies, programs, projects, or asset
classes within an individual investment area.
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e Program and Service Delivery is accomplished in the most cost-effective manner
which again involves consideration of different delivery options (e.g., use of
contractors, interagency agreements), as well as a delivery tracking process involving
recording of actions taken, costs, effectiveness, and lessons learned to guide future
activity.

e System Conditions and Service Levels are tracked to see the exfeémt to which
established performance objectives are being addressed. This information is used to
refine policy goals and priorities (e.g., put more emphasis on safety ing@§ponse to an
increase in crash rates).

1.4 Transportation Investment Categories

In Figure 1, the box labeled “Analysis of Options and Trageoffs’dshiowsd three types of
investment categories - preservation, operations, andf\capacity’ expansion. These are
defined as follows:

1. Preservation encompasses work toféxtend the life of existing facilities (and associated
hardware and equipment), or to repair damage that impedes mobility or safety. The
purpose of system preservation is to retaifythe existing value of an asset and its ability
to perform as designed. System preservafion counters the wear and tear of physical
infrastructure that occuxs over tifhe due to traffic loading, climate, crashes, and aging.
It is accomplished throughyboth capital projects angl maintenance actions.

2. Operations focuses on the réal-time service'@and operational efficiency provided by the
transportation systemgf@mbotli people and freight movement on a day-to-day basis.
Examples of operétions actions ‘inelude real-time traffic surveillance, monitoring,
control, and respofise; intelligesih trafiportation systems (ITS); signal phasing and real-
time signal gentrollers at inter§ections; HOV lane monitoring and control; ramp
metering; Weigh-insmetion; nbad weather management; and traveler information
systems{ WAlthough operafions focuses on system management, the infrastructure
needed to prowide this capability may be substantial (e.g., traffic control centers; ITS
hardware; envirenmental sensors and fire control systems in tunnels). Thus, an
operatiens strategyirequires capital and operating budget as well as substantial staff
resources,

3.\ Gapacity expansion focuses on the actions needed to expand the service provided by
the existing system for both people and freight. Capacity expansion can be achieved
either by adding physical capacity to an existing asset, or acquiring/constructing a
new facility.
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These three categories are defined in order to show that:

e Asset management is not just about preservation of highway network assets; it is
about making investment decisions that address a wide range of policy goals.

e The three categories provide a simple, useful way for decision-makers to align
program investment categories and priorities with key policy objectivés. For example,
many agencies establish a “preservation first” policy or favor maximizing efficiency of
operations prior to investing in new capacity.

e The categories may present alternative ways of meeting a policy goal. For examplepit
may be appropriate to consider operational improvements to address a congestion
problem as an alternative to adding a new lane.

e Decisions about the resources allocated to each [€ategory’ canmot be made
independently. Meeting many policy goals (e.g, safély) dndy require a mix of
investments across these categories. Similarly, &0\ incréase in capégity expansion
investments may require increased operations and préservatiomessperiditures at some
point in time.

As noted above, tradeoff analysis may héhdone acrosspinwestment categories as well as
within them. An agency might wish to defifi¢investment aredas coincident with the three
categories discussed above (preservation, operations, capacity), or they may define a
different set of categorieg.h Forexample, a safety program could be defined as an
investment category, with“stbareas for “@perational activities (e.g., signs, markings,
signalization, channelization, €{¢.), preservation (replacement of guardrails), and capacity
(project design features supporting safety, e.g., wide shoulders). This would provide the
framework for understanding the bestymix of complementary actions within the safety
area as well as tradeoff§ between safety‘ansl other objectives.

1.5 Assef,Management and the Transportation Planning Process

Aleemmon reactionito the broad description of asset management is “how is this different
from thémeverall planning and programming process in an agency?” The response is that
asset management is not a new kind of business process that replaces planning and
prograndming. Rather, it should be viewed as a set of best practices to be employed
withifi the established planning and programming framework. Existing regulations
pertaining to the planning process, together with statutes related to specific funding
programs and their allocation criteria, and the body of environmental regulations
affecting transportation planning - provide the context within which asset management
practice occurs. In terms of Figurel, transportation regulations and statutes impact
establishment of policy objectives, the manner in which options are generated and
evaluated, and they also provide certain constraints on resource allocation (based on
Federal and state funding eligibility restrictions). Many of the core principles of asset
management are embodied in the existing planning regulations (e.g., consideration of
alternatives). Examining the planning process using the lens of asset management
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provides an opportunity to explore ways to continue to strengthen the mission of
transportation planning - for example:

e How to improve connections between long-range planning and resource allocation;

e How to strengthen agency and public consideration of preservation and operations
investments within the long-range planning process;

e How to better integrate environmental considerations throughout the szansportation
planning and decision-making process - across capacity, operational And presexvation
investments; and

e How to provide a common information resource base to_semve mulfiple activifies
across the transportation asset life cycle - long-range glanning, sorridor studies,
safety studies, environmental assessments, multi-year ¢apital pfogramming, project
development, preventive maintenance and system operations.

While asset management is closely associated with planfiing and pregmdniming activities,
asset management best practices are also integral to design, construction, routine and
preventive maintenance and operations activities. Ber example:

e Application of life-cycle cost analysis in the¥acility design process;
e Analysis of alternativegonstrugfionmaterials aneh methods;

e Tradeoffs across different maintenance. aetivities based on level of service and
extended facility life provided tocustomers;

e Developing an appropriate mix ofi@perations expenditures on technology upgrades,
hardware/infrastfticture mainféhance and replacement, and skilled personnel;

e Evaluation| 6f delivery, optiofis (e.g., design-build, use of private contractors for
maintenafice and operations, inter-agency agreements, etc.).

1.6 “Key Opportunities

Despité the support for taking an asset management approach, many agencies face very
real organizational, institutional, and technical challenges to making further progress in
asset management. Each one of these challenges represents a potential opportunity for
FHWA \to work with its partners to encourage broader implementation of asset
management principles. For example:

e Top management needs to set an organization-wide direction and framework for
decision-making and to ensure that all parts of the organization are working together
in a coordinated fashion. Maintaining continuity in leadership direction and
understanding of key asset management principles can be particularly challenging
with frequent turnover in agency executives;
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e C(lear roles for each organizational unit must be established to solve common
problems or meet common objectives. Differences in perspectives and approaches,
lack of established procedures, or turf battles must be reconciled;

e Established resource allocation methods, often constrained by externally imposed
restrictions, historical allocations or formulas, or delicate and difficult political
negotiations may restrict the range of options and tradeoffs that can be'¢onsidered;

e Staff resource constraints together with a constant “fire-fighting” mode#df operation
also may restrict the amount of time and effort that can be spent on anélyzing options;

e Developing a comprehensive set of reliable methods, data and tools to evaluate
performance tradeoffs among the full set of investment optiemsmwill takea sustainied,
multi-year effort;

e [Establishing a causal link between an investment or actidn and |a performance
indicator of interest, due to the presence of exterrial\factors influencifig performance
(e.g., gas prices, vehicle fleet changes, growth patterns, etc) maygequire additional
research in some cases;

e Coordination among multiple agenciest, achieve'@stablished objectives in areas such
as operations and safety adds complexity toithe decision=iaking process and program
implementation efforts; and

e External and internal ageney|culture based on “Bottom-up” decision-making, with a
focus on specific projects rather than on broader system performance and outcomes.

While it is relatively gfraightforwatdito implement asset management within a well-
defined area of the fagency (a pavement management unit, for example), the issues
identified above illustrate why it\i§imuch more challenging to implement it more fully
within an agengdy, or across multiple agencies.

However, the need to allocate'scarce resources as effectively as possible and demonstrate
results and perfOfmance to the customers of the transportation system provides strong
motivation and support for overcoming these challenges. A comprehensive, performance-
based approach to tramsportation investment decisions will be essential to meeting the
increasingly complex set of transportation needs of the 21st century.

2.0 Federal Lands Highway and Transportation Asset
Management

The Federal Lands Highway Program (FLHP) was created by the Surface Transportation
Assistance Act of 1982 to provide a coordinated program of public roads and intermodal
facilities serving Federal and tribal lands. This program services recreational travel and
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tourism, protects and enhances natural resources, provides sustained economic
development in rural areas, and provides needed transportation for Native Americans.
The Federal Lands Highway office at FHWA works with numerous Federal partners
including: the National Park Service, U.S. Forest Service, Bureau of Indian Affairs,
Department of Defense, and Bureau of Land Management. In 1999, a Refuge Roads
program serving the U.S. Fish and Wildlife Service was initiated.

Federal Lands Highway serves over 384 park units, 175 national forests and grasslands,
some 564 Federally recognized Native American tribes, close to 10,000 bridges; andhnearly
98,000 road miles. Additionally, FLH co-manages the Defense Access Roéd Program with
the Military Surface Deployment and Distribution Command and coordinates the design,
construction and maintenance of access roads to military reservations and Sites.

Federal Lands Highway is actively involved in planning agdfivities with all“its Federal
partners including current and long range strategic planniing, pfojectgplanning, and
technical assistance. Additionally, FLH acts as a liaisen betweefi its larid management
agency partners and state departments of transportation (DOTS), Metropolitan Planning
Organizations (MPOs), rural planning organizations, arigl local ‘gatéway communities. As
a result, there are significant organizasional camplexities to consider for transportation
planning and program development within Federallhands.

Section 2.1 describes the types of activities ,sonducted by Federal Lands Highway,
emphasizing the areas where asset_managementyprinciples are likely to have the most
impact. Section 2.2 relate§ Bederal Larids Highway's mission and activities to the three
major transportation investment categories previously defined. Finally, Section 2.3 will
describe how each of the key asset management principles can be applied to FLH.

2.1 Overview of Féderal Lands Highway Activities

Over thirty pércent of the United States consists of Federally or tribally owned land,
including th& National Parks iNational Forests and Grasslands, National Wildlife Refuges,
and Indian reseérvations. More than 900 million people visit these areas each year. To
fulfill the Federal Government’s responsibility to provide transportation within and
serving these Federally owned lands, Federal Lands Highway is charged with
administering the funding to maintain and improve access to and within these areas.

In addition to administering funding for the Federal Lands Highway Program, FLH also
provides comprehensive transportation planning and highway engineering services for its
partners, including plan preparation, contracts, and project supervision. Headquartered
in Washington, D.C., Federal Lands Highway (FLH) has three divisions in Vancouver,
Washington (Western FLH Division), Lakewood, Colorado (Central FLH Division), and
Sterling, Virginia (Eastern FLH Division). The FLH divisions provide program planning,
design, and construction project and program services to its partners, similar to the
functions performed by the FHWA Division Offices for the Federal-aid program. Specific
activities carried out by FLH include:
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¢ Providing funding for public roads, transit, and other modes providing access to or
within Federal and tribal lands that are not a state or local government
responsibility. In providing transportation access for Federal and tribal lands, the
Transportation Equity Act for the 21st Century (TEA-21) defined five programs as
funding categories:

— Indian Reservation Roads (IRR) funding can be used by the Bureau of Indian
Affairs (BIA) and tribal governments for transportation facilities (roads, transit,
bicycle/pedestrian, etc.) providing access to or within tribal lands. Fh&IRRsystem
consists of approximately 25,000 miles owned by the BIA and tribal governments,
and approximately 31,000 miles owned by State or local governmeiits. Authorized
annual funding in TEA-21 was $275 million, with $13 million as a‘éét-aside for IRK
bridges.

— Forest Highways (FH) funding can be used for tradnsportation facilities (roads,
transit, bicycle/pedestrian, etc.) to provide access | to dNationial Forests and
Grasslands. The internal National Forest roadgfand brid@es are the responsibility
of the U.S. Forest Service, and are not eligible under the Federal ands Highway
Program. The Forest Highways system consist§ of approximately 29,200 miles
owned primarily by State and“6eal go¥efmments. | Authorized annual funding in
TEA-21 was $162.4 million.

— Park Roads and Parkways (PRP) funding can be used for transportation facilities
(roads, transit, bicycle/pedesifiam, etc.) prowiding access to or within the National
Park System. The BRP gystent €onsists ‘@fynearly 8,500 miles owned by the
National Park Service: Auithorized aninmal funding in TEA-21 was $165 million.

— Refuge Roads (RR) fundinig ean be usedfor transportation facilities (roads, transit,
bicycle/pedestridi, el¢)) providing access to or within the National Wildlife Refuge
System. The RR system consists &f approximately 4,800 miles owned by the U.S.
Fish and Wildlife Service. #uithorized annual funding in TEA-21 was $165 million.

— Public Eands Tlighway Discretionary (PLHD) funding can be used for select
trangportation projectspioviding access to or within Federal and tribal lands. No
legislativesformula was established for allocating funds. Funds are allocated by
the Federal Highway Administrator, who selects projects based on need, but also
gives preference to projects that are significantly impacted by Federal land and
resourcépmanagement activities, or are proposed by States which have three
percent or more of the total Federal lands in the nation. Authorized annual
funding in TEA-21 was $83.6 million. In FY 2002, the Congress designated a total
of $127.5 million in PLHD funds for 69 specific projects.

e Providing emergency financial assistance for transportation facilities providing
access to or within Federal and tribal lands. Under the Emergency Relief for
Federally Owned Roads (ERFO) program, Federal Lands Highway administers funds
to repair and reconstruct eligible transportation facilities damaged by a natural
disaster or other catastrophic failure. The intent is to supplement resources provided
by other Federal agencies to help pay for unusually heavy expenses caused by
extraordinary events.

10
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¢ Providing funding for Defense Access Roads (DAR). Funds for access to military
bases are provided by Congress after requests are made through the Military Surface
Deployment and Distribution Command (SDDC). The funds are transferred to
Federal Lands Highway and allocated to the proper agency.

¢ Providing funding for technology development through the Coordinated Federal
Lands Highway Technology Implementation Program (CTIP). “he CTIP is a
cooperative technology development program between Federal Lands Highway and
its partner Federal land management agencies, including the U.S. ForesfiService, the
Bureau of Indian Affairs, the National Park Service, and the U.S/Fish & Wildlife
Service. Examples of funded projects have included a software|uipdate for field
personnel to evaluate fish migration through culverts, and an evaluation of/ the
durability, effectiveness, and maintenance cost-savings for ag@ldhehe resistant gfiard-
walls. The partners who participate in management of thie CTIP program, but'do not
vote on policy issues and proposals, include the Military Surface Déployment and
Distribution Command, the U.S. Army Corps of Engineers, @nd the Bureau of Land
Management.

¢ Providing comprehensive program, and project services to partners. The Federal
Lands Highway headquarters and“divisions offer _a range of program and project
services to its partners, including;:

— Transportation planning;

— Highway and bridge desighs, plans, specifications, and estimates;
— Contract procurement,

— Construction management;

— Road/bridge ifiventories, inspections, and condition ratings;

— New technology,support; anel

— Training of engiieers, plafifters, environmental specialists, project managers, and
others,

While asset martagement principles potentially could be integrated into all of the above
FLH actiwities, they are likely to have the most impact when implemented at the partner
Federal Tand Managemient agencies in program development and project prioritization.
The lap@l management agencies and Federal Lands Highway work together in
transportation planning, programming, and project selection, the results of which are
approved and funded by FLH.

2.2 Relationship to Transportation Investment Areas

In terms of the strategic resource allocation process described in Section 1.3, the Federal
Lands Highway offices, as administrators of a Federal-aid program, focus on resource
allocation decisions, program and service delivery, and system conditions for its partners.
FLH’s partners share responsibility for long-range transportation planning and the

11
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analysis of options and tradeoffs in developing programs and generating a prioritized
project list submitted to FLH for approval. FLH is involved to varying degrees with each
of the partners, depending on the specific inter-agency agreements. Recognizing that FLH
generally provides stewardship and oversight for transportation on Federal lands, but
share responsibility for program development, FLH is already encouraging its partners to
implement asset management principles in their planning and programming processes.

Preservation

For preservation projects, the eligibility for each FLH funding area diffei§ slightly, bt in
general FLH administers funds for the maintenance and repair of roads, bridges, transi,
pedestrian, and bicycle facilities serving Federal and tribal lands, includifig,preservation
actions to improve safety. For Refuge Roads, funds can also be'used fox, the maintehiance
of vehicular parking areas and roadside rest areas. Project candidates are developed and
submitted to FLH by the partner Federal land management agéncies.

Quality information on the importance of life-cycle cost§ in preserving fadility investments
is crucial to adopting a programmatic approach to mainténance and preservation actions.
Adopting an asset management appro@ich thatdalances preservation with operations and
capacity expansion would enable partners to recogmize how regular and scheduled
maintenance actions can extend the servicelife of a facility and save resources in the long
term. Implementation of management systeéths and analysis tools through existing
regulations will also allowgpartners®to uhderstangd the tradeoffs and allow them to meet
commonly agreed-upon facility and servicesargetsithough a programmatically balanced
approach.

Operations

Compared to presefvation and€apacity expansion, FLH conducts relatively fewer
activities in thef@rea of Operations, though FLH funds can generally be used for planning
studies on gperational igshes_(fdr ‘example, the U.S. Forest Service and National Park
Service studi€s en alternative transportation systems and transit). There are traffic
management measures in place at spot locations. In addition, the Western FLH Division is
working with the National Park Service to develop a congestion level of service measure
for use mmplementation of a congestion management system.

As ingfeasing pressures are placed on the nation’s public places, especially the national
parks, and resources continue to be focused on maximizing the use of existing
infrastructure, the area of operations will be an increasingly important future area of
coordination and funding need.

Capacity Expansion

FLH’s mission is to provide access to and within Federal and tribal lands. Key
components in achieving this is to expand capacity by constructing new roadways,
bridges and transit services, widening existing roadways and bridges, and expanding

12



______________________________________________________________________
FHWA White Paper

Federal Lands Highway and Asset Management

transit service to areas that are not adequately served by transportation facilities. FLH
funds can also generally be used to expand the capacity of pedestrian and bicycle
facilities. An asset management approach allows the partners to evaluate the relative
long-term facility and service impacts of investing in capacity expansion and to develop
programs that balance those system expansion investments against activities that preserve
infrastructure, make better use of the existing transportation assets, or proyide intermodal
transportation options.

2.3 Application of Asset Management Principles to Federal Lands
Highway

This section describes how each of the asset management pringiples‘outlined in Seetion 1.2
can be applied to setting transportation priorities for Fedéral and' fribal lands. The
relationship with FLH’s partner land management agencies will also be Hiscussed, since
the partners share responsibility for program develogment anél project Seélection. This
sharing of responsibilities creates challenges for FLH W\ encouraging« consistent asset
management approach among its partners, but also allows FLI™to revisit the current
program development process and| deterndifigy opportunities for a more focused
investment approach.

Policy-Driven

In its strategic planning process, FLH has“adepted the FHWA Vital Few goals of safety,
environmental stewardship and stteamlining,‘and congestion mitigation. To support the
achievement of these goals, the ¥lH 2003-2007 Business Plan identifies four business
improvement initiatives 10:

e Improve the safety of transportation on Federal and tribal lands;

e Streamligk the environmentalfprocess;

s Work with Féderal Land Management Agencies to ensure that transportation planning
i15an. integral partef their planning processes; and to

¢ Impreve the acesuntability of all parties involved in project management.
Toimplement these initiatives, the specific performance goals are to:

o Increase satisfaction of FLH partners and customers;

e Increase job satisfaction of FLH employees;

e Minimize project delivery costs;

e Maximize amount of capital improvement with public funds;

13
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e Improve stability of the multi-year program;

e Improve delivery of FLH environmental compliance services to partners, regulatory
agencies and interest groups; and

e Deploy technologies to improve processes and results within FLH and with FLH
partners.

Performance-Based

Consistent with asset management principles, FLH has identified speific performance
measures for each policy objective in order to monitor goal achievement Gver time and to
communicate the impacts and implications of different plan altérnatives. Pesfomfiance
measures also provide a mechanism during resource allocation £0r setting System
condition and service targets and for balancing tradeoffs betweefl progfam categories.
The notion that at its essence asset management is really"“total pefformance imanagement”
derives from the critical role that performance measutément plays in_imiplementing the
concepts of asset management. Performance-based planning“and programming are
essential components of asset managément afid rely o specification of performance
measures that reflect key policy goals.

FLH has specified six key performance measutes, along with baselines and targets, that
are directly tied to its goals in itd® E¥»2003-2007%, business plan. These performance
measures are:

e Project development customer satisfaction;

e Completed projectfustonier satisfaction;

e Program administration customer satisfaction;

e FLH emglloyvee survey résulis;

#, Program delivehy costs; and

¢ Percent offunds obligated.

Federal ands Highway also monitors the condition of roads and bridges for the Park
Roads and Parkways, Forest Highways, Refuge Roads, and Indian Reservation Roads.
These condition assessments are used for program decision-making and for reports to
Congtess.

Analysis of Options and Tradeoffs

The essence of good resource allocation is the analysis of options and tradeoffs. At the
strategic resource allocation level, this analysis needs to consider prioritizing and
balancing tradeoffs across all major investment categories including preservation,
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operations, and capacity expansion, while balancing transportation needs with the natural
and cultural resource values of the agencies. Under the current processes, this analysis is
conducted in partnership with the National Park Service, U.S. Forest Service, U.S. Fish and
Wildlife, and the Bureau of Indian Affairs on behalf of Indian tribal governments.

FLH has encouraged these agencies to think more broadly and long-term about
transportation issues. Efforts in recent years have focused on improwing partner
transportation planning capacity to include thinking about long-term needs, ¥écognizing
relationships with host or gateway communities, looking at alternatiw@@modes for
transportation solutions, and using asset management systems for transprtation asséis as
well as other facilities and equipment.

Typical transportation tradeoffs considered by partner land management agencies miight
include:

e Balancing preservation, operations, and capacity expansion expenditures and
programs for achieving appropriate system perfortiahce amorng all objéctives;

e Decisions between modal and intermodal options, where appropriate;

e Tradeoffs among pavement and bridgefprojects €0 @aghieve a desired level of service
over time (Indian Reservation Roads are clrrently the“only program with a set-aside
for bridges - for all other programs, bridgéyimprovements are included with the
associated road improy@ments);

e Balancing funding among different geggraphic areas, within the constraints of
predefined legislative allocations;and

e Balancing access aficl mobility objectivies with environmental and cultural protection.

The National Pafk Service has made significant progress in understanding the tradeoffs
between presefvation, “Operation$, and capacity expansion expenditures, as well as
considering ‘modal and intermodal tradeoffs. Because transportation needs must be
balanced with fiatural resource conservation, in many cases it is highly undesirable to
widémroads or buildhadditional parking lots in the national parks. As a result, the NPS
routimely comsiders [ntelligent Transportation Systems (ITS) solutions and transit options
during program wdevelopment and project prioritization, using the Choosing by
Advanfages process®.

In 1998, the NPS developed the Alternative Transportation Program (ATP) to coordinate
policy guidance and planning activities regarding intermodal transportation solutions for
the national parks. The ATP enables the NPS to balance intermodal options with
traditional road improvements. These intermodal options include bicycle, bus, boat, ferry,

% Additional detail on the National Park Service transportation planning process is available at:
http:/ /www.nps.gov/transportation/alt/ guidebook/ transplan.pdf
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train, and trolley service. Since its inception, nearly $40 million has been allocated to
develop and implement alternative transportation systems at national parks, thereby
improving the visitor experience while protecting natural and cultural resources. There
are currently around one hundred national parks in the United States providing some
form of alternative transportation system.

Building on the example of the NPS, the other land management agency ypartners are
making significant progress in considering multimodal solutions in their transportation
planning. Over the past three years, Federal Lands Highway and the Fe@@ral Iransit
Administration have jointly evaluated alternative transportation needs ¢gn Federallands.
In 2001, the agencies submitted a report to Congress, as required by TEA-21, identifying
significant transit needs at sites managed by the National Park Service, the Bureau of Lianet
Management, and the U.S. Fish and Wildlife Service. Of the 207sitesevaluated, totdl 20-
year needs of $1.7 billion were identified at 118 of 169 NPS sités, 6 of 15 BLM sites,and 13
of 23 FWS sites. In 2004, the agencies completed a supplemeént to thé preyibus study that
identified $698 million in alternative transportation needs at 30 415. Forest Service sites.
As the planning, programming, and implementation of alternative transprtation projects
continues, the analysis of intermodal options and ¥radeoffsteefifral to good asset
management practice will become incrgasingly important o, meet transportation needs on
Federal lands.

Decisions Based on Quality Information

A key element in supporting the @analysisiofioptions and tradeoffs described above is the
collection, management, and“intégration of\guality information and data into the long
term asset management process. , The types@f transportation data relevant to FLH
activities include:

e Condition data for transportagion tacilities, including pavement, bridge, and transit
infrastructune;

e Inventofy data;
¢ Safety data ori€rashes, injuries, and fatalities; and
e \ Traffic data:

For the National Park Service, FLH collects inventory and condition data through the NPS
Road Inventory Program (RIP) and Bridge Inspection Program (BIP). FLH also recently
compléted the first condition assessment of roads and bridges on the Refuge Road system
for the U.S. Fish and Wildlife Service. For most of the Forest Highways, the Eastern FLH
and Central FLH divisions conduct the inventory and condition assessments for pavement
and bridges. The Western FLH division relies largely on data collection by the States,
supplemented when necessary by manual data collection. Because Forest Highways are
mostly State highways, there may be opportunities for Federal Lands Highway to
coordinate data sharing with the States and to improve the data collection process.
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Inventory and condition data for Indian Reservation Roads is collected by the Bureau of
Indian Affairs, and FLH and the BIA are working together to improve data collection in
support of asset management systems. A joint Steering Committee has been established to
determine the process for developing implementation plans for nationwide pavement,
bridge, and safety management systems. In addition, the BIA is undertaking an effort to
augment and improve the data collected under the Bureau’s Road and Bridge Inventories,
since the data is critical in determining the funding allocation to the tribes.

The Central FLH division is working to develop pavement and bridgesfanagement
systems for the Refuge Road system. The Eastern FLH division is working with the
National Park Service to develop a pavement management system infegrated with the
existing NPS facility management system. The Eastern FLH division alé@ymaintains the
bridge inventory database, using the Pontis bridge management@ystem, ont behalf offover
a dozen Federal agencies including the National Park Service,

Safety and traffic data are both limited and may not be consisténtl§ collecteéd and reported
from partner to partner. The present FHWA initiative with all states to develop focused
safety plans to reduce fatal accidents nationwide, and \which’ éfmphasizes better and
consistent data collection processes, pmesents an opportunity to improve this area. The
Central FLH division has also been working with the partner agencies to develop safety
management systems.

Monitoring to Provide Clear Acaduntability and Feedback

Monitoring and reporting on'§ysteém performance and conditions over time is essential for
implementing transportation asset management. »For basic preservation, operations, and
capacity expansion decigi®fisy coridition data can be used to assess facility condition,
predict long-term prefervation needs, and estimate maintenance and repair schedules.
Safety data can be usgd to identifyg@nd correct high accident locations, and traffic data can
be used to predigilorig-term capacity needs. System performance data for transit services
will become ifereasinglyimportant as the partner land management agencies invest
resources ifi_ alternative “fransportation systems. For Federal Lands Highway, as
administrators < 0f, a Federal-aid program, performance monitoring also provides
Verification that allogated funds are being spent appropriately.

Federal Lands Highway also tracks comprehensive performance measures that are tied to
it8 busisiess plan‘goals and objectives. These yearly reports provide decision-makers with
ani_ufiderstanding of whether current investment strategies are achieving the long-term
goals and performance targets identified in the business plan.

In addition to objective “operational” data on system condition and performance, Federal
Lands Highway has also conducted surveys to assess public “customer” perception of
transportation serving Federal and tribal lands. In 2001, FLH published results from the
“Federal Lands Highway Public Survey” that assessed customer satisfaction with:

e Access to destination
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¢ Road surface conditions

e Safety of driving conditions

e Visual appeal

e DPreservation of natural resources

e Traffic flow

e Bridge conditions

¢ Direction and information signs

e Shuttle bus system (where applicable)

Results from this survey were crucial in providing public feedback on FLFH and partner

investment strategies and in guiding future goal-seffing andwprogsdni development
activities.

3.0 Federal Lands Highway- Currenband Future Activities in
Support of AdSet Management

The purpose of this section.is to desésibe currentactivities of Federal Lands Highway that
are supportive of assetfinaragement, and identify potential additional opportunities for
the future.

3.1 Currenband Planned Agtivities

Federal Lands Highway is already conducting or planning several activities that reflect
the asseBmanagement principles discussed throughout this paper. The following sections
highlight the Key asset management activities in the areas of policy, technical assistance,
researchfand techmology, and coordination.

Policy and Regulatory

A range of efforts are being undertaken by FLH to provide policy and regulatory guidance
for asset management and general transportation planning, including:

e FLH provides policy guidance for its partners in conducting transportation planning
processes consistent with Federal regulations, particularly concerning the
Transportation Improvement Program, public involvement process, and coordination
with State DOTs, Metropolitan Planning Organizations (MPOs), and other partners.
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FLH facilitates coordination between these partners and participates in all aspects of
program development and project selection, including guidance on alternatives
analysis, environmental coordination, public participation, and coordination with the
TIP/STIP.

e FLH provided final rules in February 2004 for its partners (National Park Service, U.S.
Forest Service, U.S. Fish and Wildlife, and the Bureau of Indian Affairs)fodevelop and
implement safety, bridge, pavement, and congestion management systems, (23 CFR
970-973). These management systems will collect, organize, and analyzef@data in order
to understand current conditions and make better investment decisigns at a program
level. Management systems provide a strategic approach to transpg@rtation planfing,
program development, and project prioritization and selection. FLH will be working
with the divisions and partners to develop implementation pl@figfer thesésysteris or
continue activities already underway. For example, wotk is alreacly underway for
pavement and bridge management systems for the National Pagk Servi€e and the U.S.
Fish and Wildlife Service, safety management systems forthé National Park Service,
U.S. Fish and Wildlife Service, and U.S. Forest Service, and a congestion performance
measure for the National Park Service.

e FLH is heavily involved with the National "atk Service and the U.S. Forest Service on
nationwide implementation of regional and “SyStemwide strategic long-term
transportation planning. As a result of FLH’s efforts, several of the parks are
beginning to implement regionalfplanning activities with their neighbors. Because
many national parks@are botirided by, Forest Service lands, this planning effort
highlights an opportunityyfor a cross-agency" asset management system to be
strengthened and used by différent partnegsy The National Park Service is currently
developing a service-wgigle long-range strategic plan to guide transportation planning
at the regional and park unit levelsy, The U.S. Forest Service emphasizes community
partnerships in it§ fransportatign planning guidebook developed in partnership with
FLH, “Innovative Approaches t0 Transportation™.

e FLH had worked with thegdld.S. Fish and Wildlife Service to develop a draft 20-year
transportation, plan that incorporates the core principles of asset management
including long-fange goals and the importance of quality condition data. The plan
also defines the Tmportance of transportation asset management as part of the agency’s
comprehensive asset management plans, and identifies the need for project selection
critefia.

e N 1999, FLH published “Transportation Planning Procedures and Guidelines” for the
Indian Reservation Roads program®. These guidelines are available to assist Indian
tribes and the Bureau of Indian Affairs in performance-based transportation planning.
Comprehensive guidance on long-range transportation planning, funding,

* This document is accessible at: http:/ /www.fs.fed.us/eng/pubs/pdf/01771806.pdf

® This document is accessible at: http:/ /www.fhwa.dot.gov/flh/reports/indian/intro.htm
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transportation improvement programs, and roles and responsibilities are documented.
These guidelines are also used by FHWA as part of the State’s regular planning
certification process review as required by Federal law.

Technical Assistance and Information Dissemination

A number of activities are conducted by FLH to provide technical assistance and
information directly related to asset management, including;:

e FLH collects and maintains the pavement and bridge inventory and ¢ondition datafor
the National Park Service, U.S. Fish and Wildlife Service, and most Forest Highways
(Western FLH relies on data collection by the States). FLH uses the ERES system for
pavement management and the Pontis system for bridgefmanagement, mhich are
databases and tools that could be used for modeling dnd tradeoff analysis by the
partners. The National Park Service also has its own| facility’ mandgement system
which could be integrated with ERES and Pontis.

e FLH has a database for safety and recently reinstituted the calléction of crash data.
One challenge is that historicallyfheach dfythe partiiers has collected crash data
differently, and there are problems with, consistéfilplocation referencing and with lack
of reporting. FLH is encouraging the National Park'Service and U.S. Fish and Wildlife
Service to report crashes comprehensively tising standard faxed forms provided by
FLH. However, state and localgoveémments do,not uniformly collect or report safety
data for the Forest Highiways/ For Indian Reservation Roads, certain tribes may have
safety data, but there is no‘¢omprehensive flationwide system.

Research & Technologly

In the area of research and techndlogy, FLH is conducting research and working with its
partners to devglop the technology fiecessary to support a more integrated transportation
planning process. FLEisyhelping its partners develop processes that better reflect the
asset management approaclitotransportation planning. The recently issued management
system rules will likely require research into data integration and systems development.

Asset mandgement-relabed research conducted by the Turner-Fairbank Highway Research
Cénter cauld poténtially be applied to Federal lands transportation in addition to the
traditional Federal-aid highway program.

Coordination

Coordination with the Federal land management agencies is critical to the success of the
Federal Lands Highway program. FLH has a unique partnership arrangement with each
of the agencies and fulfills multiple roles that involve program planning, administration,
and project delivery. These multiple roles require a high degree of coordination that
involve almost constant communication to deliver a high quality program. For example,
FLH has tri-party partnerships with the U.S. Forest Service and State DOTs in 41 states to
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program and implement projects. Other land management agencies develop programs in
coordination with FLH. For example, the U.S. Fish and Wildlife Service and FLH have
jointly developed a comprehensive multi-year construction plan to address road, parking
lot, and bridge deficiencies.

Transportation planning for the Indian Reservation Roads presents an opportunity and a
challenge for FLH to coordinate with the Bureau of Indian Affais§ ylocal tribal
governments, State DOTs, the Federal Transit Administration, and numereus other
partners. These coordination activities are critical in developing transportati®i plans and
programs that address tribal transportation needs. While the Bureau of Ifidlian Affairshas
primary responsibility for program development and project selection, FLH plays a Key
role in reviewing plans, approving programs, and providing technical assistance jand
training.

FLH participates regularly in nationwide and regional progfam cogilination meetings of
the Bureau of Indian Affairs, U.S. Forest Service, U.S. Eish and Wildlife Service, and the
National Park Service. At a minimum, these meetings are Reld twice alyear, and most
often occur more frequently. From time to time, FLH participatésuifi more specialized
meetings with the partners focused omgenhancing a particular area of program delivery
such as transportation planning, contract management, management systems, or
alternative modes of transportation.

In recent years, FLH has participateddmtranspostation planning conferences sponsored by
the U.S. Forest Service anél the National Park Service. For the Bureau of Indian Affairs,
FLH provides financial, techhical, and program support for seven Tribal Technical
Assistance Program (TTAP) centers throughoutithe country that provide education and
training to tribal communities regarding transportation.

FLH also coordinatés internally sithinpthe U.S. DOT as needed. There has been
interaction with the Féderal Transif Administration on alternative transportation systems,
and also with EFHIWA"§ Office of Planning and Office of Safety.

3.2 Potential Future Activities

Building on thepactivities that are already underway, FLH can take a number of steps to
further giromoteasset management. In the short-term, some of these activities include:

e ‘Assisting FLH partners with implementing the new management systems rules and
providing assistance in using the systems for program development and project
priositization. As part of this process, FLH may need to modify and enhance some
existing tools for modeling transportation system impacts and performance of
investment decisions for tradeoff analysis activities. An important part of the
implementation will be a discussion of data requirements and identification of agency
roles and responsibilities. The National Park Service, for example, already has a
facility management system that could be integrated with FLH’s pavement and bridge
management systems. Other partners, however, may want FLH to maintain the data
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instead of managing it themselves. This may be more appropriate for the relatively
decentralized partners like the tribal governments for Indian Reservation Roads and
the state and local governments for Forest Highways.

e Continuing FLH efforts to improve inventory and condition data collection for all
transportation facilities covered by the Federal Lands Highway Program, particularly
for facilities not owned by the Federal government. Although Federal Lands Highway
already collects, or has access to, some inventory and condition data on pavément and
bridges for Indian Reservation Roads and Forest Highways, the implemefifation of the
management system rules will improve this data collection processt The goal is to
complete a full assessment within the next five years. As transit @nd other mgpdal
options become more widely used within Federal and tribal lands, FIiEbwill also need
to develop methods for storing inventory and condition datasf@@ether modes, as‘well
as developing tools for data analysis and modeling.

e Coordinating with the FHWA Office of Asset Management foft Support in developing
and implementing policies and processes that refle¢t the asset managémient approach.
Use of the NHI training course on Asset Management to reach ©fit to Federal Lands
Highway divisions and partners i another method to encourage the use of asset
management concepts. The anntial Deparfiient of Interior Facilities and Asset
Management Conference might be an€@pportunitytoweffer training courses or other
workshops on various aspects of asset mandgement. Aridsset management liaison or
staff position in Federal Landsddighway headquarters may also be an appropriate
approach to promotin§ best practice.

In the longer-term, some potential activities include:

e Strengthening progfarii reviews andhperformance monitoring to establish feedback on
program developfient and project pridritization. FLH has made good progress with
program review and data colléction for the National Park Service and the U.S. Fish
and Wildlifé Serviee, but might investigate how to better monitor system performance
on the Idhian ReservationgRoads and Forest Highways. As an additional method of
monitoring performance, FLH might consider updating and conducting the “Federal
Iands Highw@awPublic Survey” at regular intervals (annual or biannual) to determine
hoWmcustomers' perceive transportation as a result of investment strategies and
priorities.

o Publicizing more widely the tri-party partnerships FLH has in 41 states would market
what has often been cited as Federal Lands Highway’s best example of outstanding
partnerships. Through these partnerships that address interjurisdictional issues, FLH
can \improve information sharing and coordination among all stakeholders, and
extend this concept to the other Federal land management agencies. These
partnerships provide an excellent opportunity to work with state DOTs and division
personnel to address needed coordination issues.

e Developing a program to encourage greater adoption of asset management concepts
for tribal lands. Planning for these facilities can be challenging since there are

22



______________________________________________________________________
FHWA White Paper
Federal Lands Highway and Asset Management

numerous partners. A Tribal Technical Assistance Program (TTAP) training course on
asset management could be an opportunity to assist tribes and the BIA in
performance-based planning.  Another strategy for encouraging good asset
management practice for these facilities might be to communicate benefits through
best practice case studies. For example, a tribe in Wisconsin has created an innovative
safety management system in collaboration with the Wisconsin Bepartment of
Transportation.

e DPublishing materials that highlight Federal Lands Highway’s
management; for example, a video on asset management best pra;
Bureau of Indian Affairs, Bureau of Land Management, U.S. Forest
and Wildlife Service, National Park Service, and tribal governme

distributed to various partners.
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