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Preface

The toll from highway crashes remains an important health and
economic issue in the United States. Each year nearly 43,000 indi-
viduals are killed and 3 million are injured. The estimated societal
cost of these highway crashes is more than $230 billion annually.

The Federal Highway Administration (FHWA) of the United States Department of
Transportation (USDOT) is strongly committed to continuous improvement in road safety.

FHWA's current efforts reflect its support for new tools such as Road Safety Audits (RSAs),
which serve to bring an improved understanding of crash cause and countermeasures to
bear in a proactive manner.

Well-documented experience in Europe, Australia, and elsewhere shows that RSAs are
both effective and cost beneficial as a proactive safety improvement tool. For example, a
Surrey County, United Kingdom, study found that, after implementation, the average
number of fatal and injury crashes at project sites that were audited fell by 1.25 crashes
per year (from 2.08 to 0.83 crashes per year) while the post-implementation reduction in
crashes at comparable, non-audited sites was only 0.26 crashes per year (from 2.6 to 2.34
crashes per year).

Experience with RSAs in the United States indicates that RSA teams often identify safety
concerns that would not otherwise have been discovered by a traditional safety review.
For example, New York DOT reports a 20% to 40% reduction in crashes at more than
300 high-crash locations treated with low-cost improvements recommended as a result of
RSAs.

These safety improvements resulting from RSAs can be achieved at a relatively low cost
and with minimal project delay. As PennDOT trials of RSAs indicated, the cost of RSAs is
“very little for the amount of success.”

Conducting RSAs and implementing their recommended safety improvements in design is
estimated to typically cost 5% of overall engineering design fees.

As illustrated in Exhibit 1, conducting RSAs earlier in a road project's lifecycle (e.g. during
preliminary design), results in less implementation cost than later in the process, such as
during detailed design or construction.

What is a Road Safety Audit?

A Road Safety Audit (RSA) is a formal safety performance examination of an
existing or future road or intersection by an independent audit team.

The RSA team considers the safety of all road users, qualitatively estimates and
reports on road safety issues and opportunities for safety improvement.

FHWA Road Safety Audits Guidelines
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Depending on the size of the project, RSAs, if planned appropriately, require less than 1
week to conduct. The investment is a unique opportunity to draw upon the depth and
breadth of knowledge represented by a diverse RSA team and is an excellent opportuni-
ty to reflect upon and document engineering decisions made regarding safety.

RSAs build on other road safety improvement strategies and techniques already in place
and do not replace them. International experience shows that effective road safety man-
agement programs should exercise an optimal balance between reactive and proactive
strategies in each jurisdiction, based on local conditions. Public agencies implementing
RSAs should view them as one of an integrated range of tools intended to further the
goals and objectives of a comprehensive road safety management program.

Most public agencies have established traditional safety review processes through their
high hazard identification and correction programs. However, an RSA and a traditional
safety review are different processes. It is important to understand the difference.

"We view RSAs as a proactive, low-cost approach to improve safety. The RSAs
helped our engineering team develop a number of solutions incorporating
measures that were not originally included in the projects. The very first audit
conducted saved SCDOT thousands of dollars by correcting a design problem."

Terecia Wilson, Director of Safety
South Carolina Department of Transportation

There is currently a diversity of views and opinions about the appropriate scope, role, and
application of RSAs. Recognizing that these differing views and opinions exist, public
agencies need to make RSAs work for them. Integrating RSAs within an existing design
and safety management framework may require a different approach in each circumstance.
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PREFACE

However, each RSA conducted should include certain key elements such as the use of an
independent, multidisciplinary team and the completion of a response report. The RSA
key elements should be applied equally across all possible RSA applications.

Reflecting this philosophy, this guideline provides a foundation for public agencies to draw
upon when developing RSA policies and procedures and when conducting RSAs within
their jurisdiction. It is hoped that this guideline, developed specifically for application in
the United States, will further the integration of RSAs into everyday engineering practice.

What is the difference between RSA and Traditional Safety Review?

Road Safety Audit

Traditional Safety Review

Performed by a team independent of
the project

The safety review team is usually not
completely independent of the design
team

Performed by a multi-disciplinary team

Typically performed by a team with only
design and/or safety expertise

Considers all potential road users

Often concentrates on motorized traffic

Accounting for road user capabilities
and limitations is an essential element of
an RSA

Safety reviews do not normally consider
human factor issues

Always generates a formal RSA report

Often does not generate a formal
report

A formal response report is an essential
element of an RSA

Often does not generate a formal
response report

FHWA Road Safety Audits Guidelines
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1.0 Introduction

1.1 Purpose

The primary purpose of this guideline is to provide a foundation for public agencies to
draw upon when developing their own Road Safety Audit (RSA) policies and procedures
and when conducting RSAs within their jurisdiction. The availability of a consistent guide-
line is anticipated to lead to a better understanding of the core concepts of RSAs and to
promote their use.

1.2 Scope of Guidelines

These guidelines were developed by building upon experiences gained in the United
States and in other countries. They are meant to present basic RSA principles, to encour-
age public agencies to implement RSAs, and to embrace them as part of their everyday
practice. When used they should be tailored to suit local conditions.

1.3 What are Road Safety Audits?

An RSA is a formal safety performance examination of an existing or future road or inter-
section by an independent audit team. It qualitatively estimates and reports on potential
road safety issues and identifies opportunities for improvements in safety for all road
users.

RSAs represent an additional tool within the suite of tools that currently make up a mul-
tidisciplinary safety management system aimed at improving safety.

As such, RSAs are not a replacement for:

¢ Design quality control or standard compliance checks also known as “safety reviews of
design”

e Traffic impact or safety impact studies
e Safety conscious planning

e Road safety inventory programs

e Traffic safety modeling efforts

Confusing RSAs with the quality control of design is the most common misinterpretation
of the role and nature of an RSA. Compliance with design standards, while important,
does not necessarily result in an optimally safe road design and, conversely, failure to
achieve compliance with standards does not necessarily result in a design that is unaccept-
able from a safety perspective.
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CHAPTER 1

What are road safety audits? What road safety audits are NOT!

RSAs are: RSAs are:

e Focused on road safety. e Not a means to evaluate, praise or
e A formal examination. critique design work.

e Proactive in nature. * Not a check of compliance with

e Conducted by a multidisciplinary team standards.

(more than one auditor). e Not a means of ranking or justifying

e Conducted by an audit team that is one project over another.

independent of the design team. * Not a means of rating one design
e Conducted by an audit team that is option over another.
adequately qualified, both individually * Not a redesign of a project.
and as a team. e Not a crash investigation or crash
* Broad enough to consider the safety data analysis (although the crash
of all road users and road facilities. history of an existing road is reviewed

to make sure that previous crash
patterns have been addressed).

e Qualitative in nature.

* Not a safety review.

The aim of an RSA is to answer the following questions:

e What elements of the road may present a safety concern: to what extent, to which
road users, and under what circumstances?

e What opportunities exist to eliminate or mitigate identified safety concerns?

2 FHWA Road Safety Audits Guidelines



2.0 Implementation of Road Safety Audits

Public agencies with a desire to improve the overall safety performance of roadways
under their jurisdiction should be excited about the concept of Road Safety Audits (RSAs).
An RSA program can range from something very simple to the full integration of safety
into every stage of each project. The goal of this chapter is to highlight how simple and
completely customizable a public agency's RSA program can be and to encourage the
implementation of an RSA program that fits with an agency's safety goals and objectives.

The FHWA encourages agencies to call their road safety audit program whatever the
agency is comfortable with. While some agencies use the term road safety audits, others
have selected different terms such as road safety assessments, road safety evaluations or
safety impact teams.

Road Safety Audit Process: Typical RSA Steps Include:

Step 1: Identify project or road in-service to be audited.

Step 2: Select RSA team.

Step 3: Conduct a pre-audit meeting to review project information.
Step 4: Perform field observations under various conditions.

Step 5: Conduct audit analysis and prepare report of findings.
Step 6: Present audit findings to Project Owner/Design Team.
Step 7: Project Owner/Design Team prepares formal response.

Step 8: Incorporate findings into the project when appropriate.

2.1 Getting Started - Steps to Introduce Road Safety Audits in your
Organization

Integration of RSAs as a component of a comprehensive road safety management system
in a jurisdiction requires several equally important elements: management commitment,
an agreed-upon policy, informed project managers, an ongoing training program, and
skilled auditors. RSA champions, who will devote energy to driving the RSA implementa-
tion forward and who are empowered by management to do so, are critical to getting a
successful RSA program started.

Generally, a "top down" strategic approach is recommended for introduction of RSAs. For
example, a public agency may pilot one or more RSA projects, adopt the audit process,
and develop a policy on RSAs. Through an agreed process of regulation, funding, or
encouragement this policy is then implemented "down" through other departments
(planning, design, traffic engineering/operations, maintenance) or through other parts of
the agency (districts).
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CHAPTER 2

Conducting RSA
pilot projects.

Developing
formal RSA
policy suited to

local conditions.

A “top-down" approach typically includes:
¢ Piloting RSA projects.
e Development of the formal RSA policy.

e Continued monitoring, refinement, and promotion of the RSA process.

Piloting RSA Projects

The best way to initiate the RSA process is to conduct one or more pilot projects involv-
ing both selected professionals who will become the champions of RSAs and a small num-
ber of project managers who can explore the ways in which it is possible to respond and
react to audit reports.

Pilot RSA projects rapidly bring a number of engineers up to a level of understanding that
allows them to become "champions" of the audit process. In addition, pilot RSA projects
enable public agencies to fine-tune RSA guidelines to fit with other processes and prac-
tices and provide a good basis for the development of an agency's formal RSA policy.

Conducting pilot RSA projects typically includes the following steps:
e Getting management commitment.

e Appointing an RSA coordinator empowered to manage the RSA pilot program. The
role of the RSA coordinator will require a person with good knowledge of the general
RSA process and experience in road safety engineering or highway design. This
individual should be enthusiastic about RSAs and able to bring together and manage
a diverse, multidisciplinary team. Ideally the person should also be an employee of the
public agency who is familiar with its internal processes and procedures.

e Selecting RSA pilot projects from different stages of the highway lifecycle; e.g.,
preliminary design, detailed design, construction, pre-opening, post-opening, and
roads in-service. The RSA process may also be piloted with projects undergoing value
engineering review to provide an understanding of how the RSA process can be
incorporated with the agency's value engineering processes.

e Selecting RSA teams that may be comprised of both internal staff and external
resources with the skill sets best suited to specific projects.

¢ Providing safety audit training to the RSA teams and internal staff that will be involved
in the RSA process.

e Gathering the information needed to conduct the audits.

Development of the Formal RSA Policy

Using experience gained in conducting RSA pilot projects, agencies will be able to devel-
op a formal RSA policy that is suited to local conditions. Key elements of a formal RSA
policy include:

e Criteria for selecting projects and existing roads for RSAs.
e Procedures for conducting and documenting RSAs and Response Reports.

e Programs for providing RSA training.

FHWA Road Safety Audits Guidelines



Criteria for selecting projects to be audited differ between agencies. Some example crite-
ria are provided in section 2.2. Chapter 4 of this guideline provides a comprehensive ref-
erence for the development of the local RSA procedures. Section 2.5 discusses the train-
ing programs of various U.S. agencies.

FHWA is successfully conducting RSA training courses throughout the US. Agencies may
use the FHWA courses to support development of their own training programs.

An agency's training program should involve a core group of staff that are to become
knowledgeable in the management and implementation of RSAs.

Continued Monitoring, Refinement and Promotion of the RSA Process

Implementation of RSAs does not end with the endorsement of a formal RSA policy.
Periodic reviews are required to ensure the policy reflects both the level of acceptance and
success achieved by RSAs as well as the agencies' level of preparedness to move forward.
Policy reviews may lead to the expanded application of RSAs over time and/or the
requirement for RSAs on all projects of a specific type; e.g., projects designed utilizing
“context sensitive design principles.”

The benefits and successes of RSAs need to be communicated throughout the implemen-
tation process. Management needs be assured on a continuing basis that the RSA process
is providing positive, low-cost safety benefits to projects.

Other Approaches to Implement RSAs

Local conditions may dictate a differ-

ent strategy for implementing RSAs.

For example, many agencies already
undertake safety-related tasks that,

taken together, may constitute an

informal audit process. These tasks

may include independent safety and

design reviews conducted from the

road user perspective that examine

new alignments and/or existing road
segments and intersections slated for
rehabilitation or expansion. These

agencies may be able to formulate a formal RSA policy on the basis of this experience
without the need to conduct RSA pilot projects.

The Kansas Department of Transportation (KDOT) provides a good example of tailoring
process to needs. In their program, safety performance plays a significant role in program-
ming for future projects: safety performance and updated field data are used to assess
improvement options at the corridor or intersection level. KDOT auditors use video-log
information to “virtually” return to an intersection or road segment and review safety
concerns that may have been overlooked in the field, such as illumination, pavement
shoulder edge drop off, signs, pavement markings, delineation, and other road user guid-
ance concerns.

KDOT's RSA program is a tool for internal staff use only. The organization in general
undertakes a wide range of safety activities; however, their RSA-designated activities
focus strictly on existing roads.
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CHAPTER 2

The program began in 1997 out of the simple desire to be more proactive in identifying
safety deficiencies on existing roads under State jurisdiction. A plan was developed for
audit teams to visit State highways within all 105 counties over a 3 year period.
Conditions affecting safety, including crash performance, geometry, traffic control devices,
speeds, horizontal and vertical curvature, and a variety of other factors, were reviewed
from a road user perspective.

Instead of fearing what might be found, KDOT has used their RSA process in a proactive
manner: to stay on top and ahead of safety issues, to generate both small and large
improvement projects, and evaluate their potential for safety improvement.

It is important to recognize that getting started does not lock an agency into performing
the same tasks repeatedly. For example, KDOT has completed their first round of RSAs
and prepared final reports for each county - reports that will form a beneficial foundation
for the second round of RSAs. On the basis of this initial effort, KDOT expects the next
round of RSAs to take only 2 years and to focus on other features affecting road safety.

But KDOT's is only one approach, and RSAs can be conducted on many types of projects
depending on the focus and goals of the individual State agency. The following section
describes some of the projects conducted by the Pennsylvania DOT, the lowa DOT, and
other State DOTs on which RSAs have been conducted and provides insight into the safe-
ty benefits to each.

Capital improvement projects

RSAs of capital improvement projects generally provide significant safety benefits, partic-
ularly when conducted early in the design process. The flexibility inherent in capital
improvement projects often provides more time to undertake the audit, along with greater
scope and opportunity to implement RSA suggestions. Larger funding allocations and the
fact that these projects often already involve right-of-way acquisition provides the flexi-
bility to implement a broader range of safety enhancements.

Rehabilitation projects

RSAs of rehabilitation projects may result in significant safety benefits. The scope of these
projects is generally broad. Funding allocations are often substantial and they often
include the acquisition of additional right-of-way. This provides needed flexibility in imple-
menting RSA suggestions. Incorporating safety improvements in rehabilitation projects is
often achievable with only minor changes in the overall design.

Surface improvement projects

Surface improvement projects probably have the greatest potential to benefit from RSAs.
RSAs of these projects often identify low-cost, high-value safety enhancements capable of
being implemented in conjunction with surface improvements. For example, New York
State's SAFETAP program incorporates RSAs as a component of the planning and design of
NYDOT's maintenance paving projects. Surface improvements, along with the implementa-
tion of low-cost audit suggestions at over 300 high-crash locations, have resulted in a 20%
to 40% reduction in crashes.

FHWA Road Safety Audits Guidelines



Bridge reconstruction projects

PennDOT's experience with RSAs on bridge rehabilitation projects shows that broad-
scope projects, such as those involving a complete rehabilitation, were more successful in
incorporating major improvements suggested by RSAs than projects with a narrower
scope, such as deck replacement projects. However, these narrower projects may also
benefit from RSA suggestions for improvements to illumination, signs, markings and
delineation, and for accommodating the needs of pedestrians and bicyclists.

Safety projects

Safety projects utilizing Federal Hazard Elimination Funds already emphasize and focus on
safety. However, they typically utilize only reactive (collision analysis) techniques in iden-
tifying hazards. Incorporating RSAs into these projects brings the knowledge and capabil-
ities of a multidisciplinary team to bear as well as providing a proactive approach to safe-
ty. RSAs both identify potential hazards by looking at roads in-service from the perspec-
tives of different road users and offer suggestions for improvement that do not rely on a
crash history for validation.

Developer-led projects

PennDOT's experience indicates that RSAs of developer-led projects may offer enormous
opportunities and benefits. However, developer resistance to iterative reviews and
redesigns must be recognized and managed.

The lowa Department of Transportation (lowa DOT) offers an example of customizing the
RSA process to public agency needs. Their RSA program focuses strictly on the design of
rehabilitation, restoration, and resurfacing (3R) projects. An audit team of engineers, eld-
erly drivers, technicians, safety engineers, and occasional university staff completes a field
review, thoroughly assesses the crash performance of the highway, and provides feedback
on the safety-related features of the proposed design.

This narrow focus is a good fit with lowa DOT's overall safety review process. Safety fea-
tures on all new roadway designs are comprehensively reviewed under an existing pro-
gram. Small or medium sized communities in lowa that do not have staff to support
reviews intended to identify and address safety problems may obtain technical assistance
under lowa's Traffic Engineering Assistance Program (TEAP).

2.2 Selection of Projects for Road Safety Audit

RSA programs may encompass projects of any size being undertaken at any point in the
highway lifecycle. Agencies must make their own decisions about what projects to audit
and when to audit them based upon statewide and/or local issues and priorities. Selection
criteria, too, may be simple in focus initially but may be modified in response to emerg-
ing needs and issues. These issues and priorities may vary over time, even year to year,
and programs should be regularly reviewed and adjusted in response.

Existing practices in the United States and elsewhere encompass a broad range of criteria
for selecting which projects to audit and when to audit them. Some agencies require that
all major road projects designed utilizing “context sensitive design principles” be audited.
Others require audits of all projects with a construction cost exceeding a pre-determined
threshold. Some agency criteria require that a proportion of all projects be audited or that
a minimum number of RSAs be conducted each year.
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CHAPTER 2

Benefits of an RSA program

® RSAs pro-actively address safety
® RSA audited designs should produce fewer, less severe crashes.
® RSAs identify low-cost/high-value improvements.

e RSAs enhance consistency in how safety is considered and promote a “safety
culture.”

e RSAs provide continuous advancement of safety skills and knowledge.
e RSAs contribute feedback on safety issues for future projects.
® RSAs support optimized savings of money, time, and — most importantly - lives.

Agencies may also have varying criteria for existing roads. RSAs may be initiated on the
basis of stakeholder concerns, or due to policies that mandate that a proportion of the
road network be assessed on an annual basis, or because road sections have been identi-
fied in network screening studies as having poorer than expected safety performance.
Regardless of the type of criteria an agency may use to select the projects it will audit,
RSAs may benefit a wide variety of projects.

What types of projects may benefit from RSAs?

One approach to determining what types of projects may benefit from RSAs is
through the application of nominal and substantive safety concepts, where nomi-
nal safety refers to compliance with standards and substantive safety refers to
crash performance. The examples below illustrate the application of these concepts
to existing roads:

¢ An intersection or road segment that does not meet current design standards
(nominal safety issues) and also has a poor record of safety performance
(substantive safety issues) should be considered a high-priority candidate for RSA
as the potential for safety improvement, and the likelihood of its achievement, is
also high.

e An intersection or road segment that meets current design standards (no
nominal safety issues) but has a poor record of safety performance (substantive
safety issues) should also be considered as a priority candidate for RSA as the
potential for safety improvement, and the likelihood of its achievement, is
significant.

¢ An intersection or road segment that does not meet current design standards
(nominal safety issues) but has a satisfactory record of safety performance (no
substantive safety issues), should be considered as a lower priority candidate for
an RSA relative to those above, which exhibit substantive safety issues, as the
potential for safety improvement, and the likelihood of its achievement, is low
to moderate.

8 FHWA Road Safety Audits Guidelines



2.3 Impact on Project Schedule

The impact of an RSA on a project's schedule depends largely on the complexity of the
project, how the RSA program is organized, when in the project lifecycle the audit is
undertaken, the scope and implications of suggestions which result from the RSA, and
how those suggestions are to be addressed. Public agencies should fully understand these
scheduling implications when beginning an RSA program.

The relationship between RSA tasks and other project activities is an important consider-
ation, and potential impacts should be identified and planned for at the outset. Provisions
should be made in the overall project schedule to ensure that time is set aside to conduct
the RSA, evaluate suggestions, respond to the audit report, and implement those sugges-
tions that are accepted. In general, the earlier an RSA is performed in the project lifecy-
cle, the easier it is to implement suggestions without disruption to the project schedule.
Lead times for changes in project scope, right-of-way acquisition, design revisions, and
subsequent reviews are more easily accommodated if they are identified early in the proj-
ect lifecycle.

Public agencies should examine their existing project activities on an individual basis and
develop a process for integrating RSAs into each.

2.4 Costs and Benefits

A number of reports suggest that the RSA process is cost-effective, although most refer-
ence qualitative rather than quantitative benefits. Establishing and meeting a target ben-
efit/cost ratio for RSAs is not the motivating factor behind support for RSAs at PennDOT,
KDOT or lowa DOT. These agencies suggest that the benefits of RSAs are substantial,
but largely immeasurable. Nonetheless, the major quantifiable benefits of RSAs can be
identified in the following areas:

e Throwaway costs and reconstruction costs to correct safety deficiencies identified once
roads are in-service are either avoided or substantially reduced.

o Lifecycle costs are reduced since safer designs often carry lower maintenance costs
(e.g., flattened slope versus guardrail).

e Societal costs of collisions are reduced by safer roads and fewer, less-severe crashes.
e Liability claims, a component of both agency and societal costs, are reduced.

The most objective and most often-cited study of the benefits of RSA, conducted in Surrey
County, United Kingdom, compared fatal and injury crash reductions at 19 audited high-
way projects to those at 19 highway projects for which audits were not conducted.

It found that while the average yearly fatal and injury crash frequency at the audited sites
had dropped by 1.25 crashes per year (an average reduction from 2.08 to 0.83 crashes
per year), the average yearly fatal and injury crash frequency at the sites that were not
audited had dropped by only 0.26 crashes per year (an average reduction from 2.6 to 2.34
crashes per year).

This suggests that audits of highway projects make them almost five times more effective
in reducing fatal and injury crashes.
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Other major studies from the United Kingdom,
Denmark, New Zealand and Jordan quantify the
benefits of RSAs in different ways; however, all
report that RSAs are relatively inexpensive to con-
duct and are highly cost effective in identifying safe-
ty enhancements. An example of U.S. data on the
quantitative safety benefits of RSAs conducted on
existing roads comes from the New York DOT,
which reports a 20% to 40 % reduction in crashes
at more than 300 high-crash locations that had
received surface improvements and had been treat-
ed with other low-cost safety improvements sug-
gested by RSAs.

The South Carolina DOT RSA program has had a positive impact on safety. Early results
from four separate RSAs, following 1-year of results, are promising. One site, implement-
ing 4 of the 8 suggested improvements saw total crashes decrease 12.5 percent, resulting
in an economic savings of $40,000. A second site had a 15.8 percent increase in crashes
after only 2 of the 13 suggestions for improvements were incorporated A third site,
implementing all 9 suggested improvements saw a reduction of 60% in fatalities, result-
ing in an economic savings of $3.66 million dollars. Finally, a fourth location, implement-
ing 25 of the 37 suggested safety improvements, had a 23.4 percent reduction in crash-
es, resulting in an economic savings of $147,000.

The cost of RSAs may vary greatly based upon project size, scope and complexity; the
composition of the RSA team; and the level of detail of the audit. The cost of human
resources to conduct RSAs may range from a one-day field review by in-house audit team
members to maintaining full-time auditors working on a statewide basis. Costs may also
be higher if consultants are retained to conduct the audit or to supplement staff expert-
ise on audit teams. Overall, the cost of RSA programs are dependent on an agency's cre-
ativity in integrating audit activities within existing project tasks, practices and resources,
and on the decision-making methodology used to evaluate and implement audit sugges-
tions.

The Kentucky Transportation Cabinet initially hired consultants to complete comprehen-
sive, county-wide RSAs of several of their largest counties. Subsequent audits were con-
ducted by trained, in-house staff and RSA costs were dramatically reduced. The Kentucky
program provides ongoing RSA training for staff, facilitates continuous improvements in
roads, and allows for monitoring of internal processes and policies.

PennDOT indicates that their average cost of conducting RSAs ranges from $2000 to
$5000. This is comparable with estimates produced in the United Kingdom and Australia
and is, according to PennDOT, “very little for the amount of success.” The results of
PennDOT's own RSA pilot program concluded that RSA teams identified safety concerns
that would not otherwise have been discovered as part of a standard safety review. As a
result, the safety value of projects where the RSA process was applied was significantly
enhanced.
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2.5 Training

Based on experience gathered while conducting RSA training in different jurisdictions, the National
FHWA's National Highway Institute (NHI) has developed an RSA training course that is Highway
%rilable to all who are interested. Information on this course may be found at Institute (NHI)
p://www.nhi.fhwa.dot.gov. In addition, FHWA has developed a training course on RSA training

Road Safety Audits for Local Agencies. Information on this course can be found course.

at: http://safety.fhwa.dot.gov/rsa.

Hands-on training that involves in-house staff in real-world situations is often preferred.
For example, Kentucky has a team of six auditors who, over a 3-year period, wrote a sep-
arate audit report for each of the 105 counties within the State. These reports serve as a
reference for potential new auditors, who are initially teamed with the six original auditors
to gain experience.

A different approach was taken in lowa. The lowa DOT partnered with The Center for
Transportation Research and Education (CTRE) at lowa State University. Together, they
developed and implemented an RSA process that focused on resurfacing, rehabilitation,
and restoration (3R) projects. Audit teams were staffed by the two agencies and recent-
ly completed 3R projects were field-evaluated in-service. Findings were communicated to
design teams planning future 3R projects and, together, the RSA and design teams dis-
cussed design goals, issues, evaluation criteria, and identified improvements based on
advancements in construction methods and as-constructed results. lowa DOT's RSA pro-
gram will result in the entire State highway system being audited over a 20-year period.
These audits will provide valuable feedback on the safety performance of 3R projects and
facilitate continuous safety improvement.

Based on established RSA practices for 3R projects, CTRE developed a training program
for staff within each of the six district offices. The program includes a “mini” RSA process,
which can be completed on each 3R project designed at the local level. Both district and
headquarters staff commented that the process is simple, adds significant safety value to
locally-designed 3R projects, and supplements and enhances the skills and knowledge of
the design team.

The Kentucky training program provides another excellent example. They provided RSA
training to all 12 of their highway districts, training 2 districts at a time. Those receiving
training included staff from design, maintenance, traffic and permit administration.
Consultants also received the training.

To facilitate learning, each district provided a planning or design project which was then
assigned to an RSA team from another district. A training location within an hour's drive
of each project site was selected.

The training was conducted over two and half days. The first morning, an overview of
RSAs was presented to address background and principles along with the steps involved
in conducting RSAs. In the afternoon, staff from each district presented their design proj-
ect. Plans, project planning reports, environmental documents, aerial photos, collision dia-
grams, etc. were then turned over to the district that would conduct the RSA.

After reviewing the documentation, audit teams conducted a day and a night review of
their project site. The next morning, each audit team prepared their RSA report and then
presented their suggestions to staff from district that owned the project. This allowed each
team to present a design, conduct an RSA, present their findings, and receive the findings
of another RSA team.
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Other agency approaches to RSA training have included the following:

e One-to-one pairing between States that currently have RSA programs and those
wishing to implement one, with cross-training of staff through participation in audits
with knowledgeable team leaders.

e Training by engineering faculties of universities.
e Participation by State safety staff in university outreach programs.
o Staff attendance at Road Safety Audit courses.

e Participation in website forums that provide relevant guidelines, documents, and links
to established RSA programs, allowing agencies to share effective practices, discuss
implementation challenges, and communicate successes.

2.6 Legal Issues

*Note: The information provided here is not legal advice, but is meant to assist public
agencies in discussions with their attorneys on developing a policy for the implementation
of Road Safety Audits.

Some State and local agencies have been hesitant to conduct RSAs due to a fear that RSA
reports will be used against them in tort liability lawsuits, which are lawsuits in which a
plaintiff may sue for compensation for an injury resulting from a design or engineering
flaw. In this case, such a suit would assume that RSA documents could be cited as proof
that State or local agencies oversaw implementation of a road design that was not safe or
that somehow contributed to an individual's injury.

A survey of State Departments of Transportation was conducted as part of NCHRP
Synthesis project #336, Road Safety Audits. The survey asked questions about States' sov-
ereign immunity, the doctrine that Government agencies (Federal, State, city, county) are
immune to lawsuits unless they give their consent to the lawsuit. A summary of the infor-
mation in the synthesis follows:

There appeared to be no specific correlation in the application of RSAs (to new projects
or to existing roads) and whether or not the State had sovereign immunity. Two States
implementing RSAs indicated full immunity and three indicated partial immunity. For
States that use RSAs (in the design stage or on existing roads but not both), two indicat-
ed full immunity, four had partial immunity, and four had no immunity.

The same survey also received this response related to liability, “Liability is one of the
major driving factors in performing a good audit; it demonstrates a proactive approach to
identifying and mitigating safety concerns. When findings cannot be implemented, an
exception report is developed to address liability and mitigating measures. Our attorneys
say that once safety issues are identified, and we have financial limitations on how much
and how fast we can correct the issues, then the audit will help us in defense of liability..."

In the case of Kansas DOT, the RSA program was implemented to be proactive in identi-
fying and fixing safety issues. They report their RSA results are for internal staff use only
and are not available to the public or to lawyers representing claims against the State.
There have been instances where these records were requested by outside legal counsel
and to date the information has remained at KDOT.
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The only instance where a RSA report was released was in a case where the State was
being sued but the claim did not ask for any money. [Public disclosure laws require release
of this information in many States. However, some States do not allow information gath-
ered under public disclosure laws to be used in lawsuits.]

The lowa DOT has had no instances of RSA records being requested or used in court by
outside legal counsel. In both cases above, these States have successfully implemented
RSA programs which significantly improve the safety along public agency roads and assist
in decision making agency wide.

Federal law affords evidentiary and discovery protections that assist State and local high-
way agencies in keeping data and reports compiled or collected pursuant to various
Federal safety improvement programs from being used in tort liability actions. However,
Federal law does not protect data and reports from Freedom of Information Act requests.

The Highway Safety Act of 1973 was enacted to
improve the safety of our Nation's highways by
encouraging closer Federal and State cooperation
with respect to road safety improvement projects.
The Act included several categorical programs to
assist States in identifying highways in need of
improvements and in funding these improve-
ments, including 23 U.S.C. § 152 (Hazard
Elimination Program, "“Section 152")." States
objected to the absence of any confidentiality
with respect to their compliance measures under
Section 152, fearing that any information collect-
ed could be used as an effort-free tool in litigation
against governments.

23 U.S.C. § 409 (“Section 409") was enacted to address this concern. This law expressly
forbids the discovery or admission into evidence of reports, data, or other information
compiled or collected for activities required pursuant to several Federal highway safety
programs (Sections 130, and 152 (now 148)), or for the purpose of developing any high-
way safety construction improvement project, which may be implemented utilizing feder-
al aid highway funds, in tort litigation arising from occurrences at the locations addressed
in such documents or data.? In 2003, the U.S. Supreme Court upheld the Constitutionality
of Section 409, indicating that it “protects all reports, surveys, schedules, lists, or data
actually compiled or collected for § 152 purposes” (emphasis on original).> Some States
consider information covered by Section 409 as an exemption to its public disclosure laws,
but courts may not agree with this interpretation.*

Another approach could be to use RSA reports in tort liability suits to show the courts that
the State or local agency is proactively trying to improve safety.

Many litigants and their lawyers will hire an expert witness to conduct their own safety
review of the location in question. The RSA report can be used to refute or counter the
expert witness's report and to show the public agency's efforts at improving safety in that
location. It is important to have a response to the RSA report in the file to show how the
agency plans to incorporate the suggestions or why the RSA report suggestions will not
be implemented.

FHWA Road Safety Audits Guidelines

CHAPTER

2

Legal and liability

information
provided in this
guideline is not
a substitute for
legal advice.

13



CHAPTER 2

14

(1) Under the Surface Transportation Act of 1978, these categorical programs were merged into the Rail Highway Crossing program (23 U.S.C.
130) and the Hazard Elimination Program (23 U.S.C. 152). To be eligible for funds under Section 152, the statute states that a State or local gov-
ernment must “conduct and systematically maintain an engineering survey of all public roads to identify hazardous locations, sections, and ele-
ments, including roadside obstacles and unmarked or poorly marked roads, which may constitute a danger to motorists, bicyclists, and pedestri-
ans; assign priorities for the correction of such locations, sections, and elements; and establish and implement a schedule of projects for their
improvement.” The recently enacted section 1401 of SAFETEA-LU (Pub. L. 109-59, August 10, 2005) establishes a new Highway Safety
Improvement Program in 23 U.S.C. § 148, which incorporates the elements of section 152 and which will be the source of funding for the activi-
ties eligible under that section. As a result of this provision of SAFETEA-LU, 23 U.S.C. § 4009, cited in the next footnote, now references section
148, not section 152. Because activities eligible under section 152 will be funded under section 148, they will continue to be protected pursuant
to section 409.

(2) Section 409 in its entirety states “Notwithstanding any other provision of law, reports, surveys, schedules, lists, or data compiled or collected
for the purpose of identifying, evaluating, or planning the safety enhancement of potential accident sites, hazardous roadway conditions, or rail-
way-highway crossings, pursuant to sections 130, 144, and 148 [152] of this title or for the purpose of developing any highway safety construc-

tion improvement project which may be implemented utilizing Federal-aid highway funds shall not be subject to discovery or admitted into evi-

dence in a Federal or State court proceeding or considered for other purposes in any action for damages arising from any occurrence at a location
mentioned or addressed in such reports, surveys, schedules, lists, or data.”

(3) Pierce County, Washington v. Guillen, 537 U.S. 129 (2003).

(4) The New York Supreme Court recently held that 409 protects only from requests in litigation and, thus, does not create a public records
exemption in New York. See Newsday v. State DOT, Supreme Court Appellate Division, Third Judicial Department (July 1, 2004).
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3.0 Overview of Road Safety Audit Process

The purpose of this chapter is to provide the user with a general overview and under-
standing of the RSA process.

3.1 Essential Elements of an RSA

An RSA possesses some similar qualities to other types of reviews, but to be considered
an RSA, the process should contain several essential elements. They are:

Formal Examination

RSAs are a formal examination of the design components and the associated operational
effects of a proposed or existing roadway from a safety perspective.

Team Review

RSAs are performed by a team (at least three auditors) who represent a variety of experi-
ence and expertise (design, traffic, maintenance, construction, safety, local officials,
enforcement personnel, first-responders, human factors) specifically tailored to the project.

Independent RSA Team

The audit team members must be independent of the design team charged with the
development of the original plans, or, in the case of an RSA of an existing road, the team
leader should be independent of the facility owner. Nevertheless, engineering, mainte-
nance, and other representatives of the facility owner may and should participate provid-
ed they haven't been involved in prior decisions on the project. This independence insures
a fair and balanced review.

Qualified Team

The auditors must have the appropriate qualifications specific to the RSA. More detail on
selecting RSA team members is provided in Section 4.2.

Focus on Road Safety Issues

The principal focus of the RSA is to identify potential road safety issues caused by the
design, or by some operational aspect of the design. The RSA should not focus on issues
such as standards compliance unless non-compliance is a relevant road safety issue.

Includes All Road Users

The RSA should consider all appropriate vehicle types/modes and all other potential road
users (elderly drivers; pedestrians of different age groups, including children and the phys-
ically-challenged; bicyclists; commercial, recreational, and agricultural traffic, etc).

Proactive Nature

The nature of an RSA should be proactive and not reactive. The team should consider not
only safety issues demonstrated by a pattern of crash occurrence, but also circumstances
under which a cause and effect link is not so clear. These include potential safety issues
relating to time of day/year, weather, or situational issues that may exist or that may occur
as a result of road user expectations.
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Qualitative Nature

The primary products of an audit are qualitative in nature, rather than quantitative (e.g.
numerical). These include lists of identified issues, assessments of relative risk, and sug-
gested corrective measures.

Field Reviews

RSAs are much more effective when they include day and night field reviews. Even RSAs
at the pre-construction stage benefit from field reviews.

3.2 Road Safety Audit and Other Processes

A Road Safety Audit (RSA) is a formal safety performance examination of an existing or
future road or intersection by an independent audit team. The RSA team considers the safe-
ty of all road users, qualitatively estimates and reports on the road safety issues identified,
and presents suggestions for safety improvement.

It is important to differentiate between RSAs and other review processes and tools current-
ly in use, such as those associated with the review of safety or operations in roadway plan-
ning, design and construction projects. RSAs represent an additional tool, within the suite of
tools that currently make up the road safety management system, aimed at improving safe-
ty. Review processes associated with roadway design and construction that are not substi-
tutes for RSAs include:

Traditional Safety Reviews

Some public agencies currently include a safety review in their design process. A safety
review actively seeks to identify safety concerns before a final design is established and
built. This process differs from the RSA in several important aspects. While usually per-
formed by a team, the traditional safety review team does not usually include represen-
tation from multiple disciplines. The team is often not completely independent of the
design team and the review often does not result in formal review and response reports.
Traditional safety reviews also miss such essential elements of RSAs as consideration of
capabilities and limitations of potential road users and the importance of day/night field
visits.

Traffic Impact Study

The focus of these studies is estimating the volume of traffic associated with a land devel-
opment project and the impacts that traffic will have on the operation of the adjacent
street and road network in terms of capacity and levels of service.

Safety Conscious Planning (SCP)

SCP is an outgrowth of the requirement in the TEA-21 legislation that "each statewide and
metropolitan planning process shall provide for consideration of projects and strategies that
will increase the safety and security of the transportation system for motorized and non-
motorized users." The scope of SCP is too broad to be applied to a specific project.

Interactive Highway Safety Design Model (IHSDM) Tools

The IHSDM is a set of computer software analysis tools used to evaluate the safety and
operational effects of geometric design decisions. IHSDM evaluates a design and furnish-
es quantitative information on its predicted safety and operational performance.
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It differs from RSAs in that it provides quantitative output on safety performance based
on the application of the software. It lacks the qualitative aspect of RSA and is focused
on optimal design solutions rather than being focused exclusively on safety. IHSDM,
therefore, is a complementary tool that can provide quantitative input to RSAs during the
design phase of projects.

Design Review and Prompt Lists

These are tools used by the design team to evaluate items related to: standards, details,
exceptions, right-of-way issues, or cost and material estimates. The review is not con-
ducted by an independent, multi-disciplinary team. Furthermore, these design reviews are
not primarily looking for safety issues nor is there always an adequate focus on all types
of road users.

Standards Compliance Reviews

This is a review to determine if all applicable standards (national, state, or local) have been
met or exceeded. Compliance reviews do not always consider the safety aspects of the
design for different road users. Standards compliance reviews do not exercise one of the
major road safety principles inherent to RSA: “adherence to the design standards does not
guarantee that the road is optimally safe”.

National Environmental Policy Act of 1969 (NEPA)

This Act does cover elements of public health and safety relative to any project subject to
this regulation. However, the requirements of the Act do not consider the specific ele-
ments of a design as RSA would.

Value Engineering Studies

Value Engineering is defined as systematic application of recognized techniques by a
multi-disciplined team to identify the function of a product or service, establish a worth
for that function, generate alternatives through the use of creative thinking, and provide
the needed functions to accomplish the original purpose of the project, reliably, and at the
lowest life-cycle cost without sacrificing safety, necessary quality, and environmental
attributes of the project. Past experience does indicate that RSAs can be integrated with
the value engineering method and the results of RSAs can be used in value engineering
studies. However, a Value Engineering study that does not integrate an RSA is not a viable
substitute for an RSA.

Quality Assurance Processes

This is a management process that is used to ensure that the quality of goods or services
meets the agreed standards. Quality assurance, even when the safety aspects of a project
are reviewed, is mainly checking compliance with standards and is not done by a multi-
disciplinary team possessing qualifications necessary to examine safety performance of a
road for all road users. RSAs and quality assurance do not negate one another, but rather
they may be complimentary. Specifically, quality assurance procedures may be modified
to include specific requirements of RSAs, e.g., required skills and experience of the audi-
tors, the size of the team, the RSA process to be followed, and others. More detail on
selecting RSA team members is provided in Section 4.2.
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3.3 Who Should Conduct Road Safety Audits?

The level of success that can be achieved in using the RSA process is highly dependent on
the characteristics of the auditors, both individually and as a team. By possessing certain
knowledge, skills, experience, and attitudes, the team will be able to review project data
critically, get the most from field visits, and engage in the kind of dialogue that leads to
the identification of road safety issues.

Experience with RSAs in the United States to date has shown that there are many work-
able variations to the RSA process and, accordingly, many questions arise as to who
should be involved in the RSA.

Specific issues to be addressed include the following:
Number of Team Members

One of the benefits of the RSA process is the synergy created by the members of the audit
team. The knowledge and experience of the team as a whole are greater than the sum of
these attributes as vested in the individual members, so the process benefits from being
conducted by a team. But what size team is optimal? While three members may be ade-
quate for some project types, that number may not be sufficient for larger, more complex
projects or those requiring specific expertise. The best practice is to have the smallest team
that brings all of the necessary knowledge and experience to the process.

Team Background

The RSA will benefit from bringing different types of expertise to the process. Professional
experience in the design, operations, and safety areas is very important. However, what
may be more important is multidisciplinary experience. Team members possessing more
than one area of specialty (e.g., design and operations) should be more valued than mem-
bers possessing only one skill.

Independence of the RSA Team

RSA team members may be selected from within the same public agency, but must be
able to truly act independently of the team generating the original designs.

Team Leadership:

Within the team, there should be a leader who is thoroughly knowledgeable in the RSA
process, capable of directing the other team members, and able to communicate effec-
tively with the design team and the project owner.

Local Representatives:

An audit team should have an individual knowl-
edgeable of the project location. Representatives of
State or local law enforcement or leaders of local
organizations (a traffic safety task force or
bicycle/pedestrian committee) may be considered
for this role, or may be used as a special resource
while not necessarily being a team member.
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3.4 Roles and Responsibilities

There are varying roles and responsibilities for all of the parties involved in the RSA.
Further, these roles and responsibilities can vary significantly from one organization to
another. The following descriptions give general guidance on the roles and responsibilities
of each RSA team member.

Project Owner

The project owner is a representative of the State or local highway (or road) department.
For the RSA process to work, there has to be the highest level of commitment from the
top administration within the public agency. This sense of commitment must permeate
throughout the public agency and demonstrate to all of the parties involved that RSAs are
a permanent feature of the public agency's roadway safety program. Without this organi-
zational endorsement, the integrity of the process can be undermined, making the RSA
less of a safety tool to be used and more of an organizational hurdle to be overcome.

The project owner must also work to make sure that key RSA features, such as the formal-
ity of the RSA, the use of a qualified, independent multi-disciplinary RSA team, and the
inclusion of all road users are part of and remain part of all RSAs.

In managing the RSA process, the project owner must set up ground rules regarding how
information requests will be handled, how meetings and other activities of the RSA team
mesh with the overall timetable for the development of the project, and how identified
problems and suggested solutions are presented to the design team. Further, he or she
must create an environment that avoids possible conflicts between the design team and
the audit team and establish how conflicts, if they occur, will be arbitrated.

Design Team Leader

The design team leader may have the most important role in that he or she is the single
point of contact for the public agency for all activities related to the design and RSA
process.

To perform well in this role the design team leader must balance the activities of the design
team with the information requirements and the final output of the RSA team. The design
team cannot think of the RSA process as some sort of “rubber stamp.”

The design team leader must explain to the design team the importance of the RSA
process, and he or she must assure the designers that the RSA is not being conducted to
monitor performance or criticize efforts.

One of the main roles of the design team leader is to provide the proper information to
the RSA team (scoping or planning the study, plans, aerial photos, environmental docu-
ments, etc.) and to arrange for objective and careful consideration of the RSA team input.
Requests for information from the RSA team must be expedited, and procedures must be
established regarding how the input of the RSA team will be incorporated back into the
project.
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RSA Team

The RSA team must fully understand the agency's RSA policies, the parameters estab-
lished for their RSA, and their individual roles. Is the team responsible for identifying spe-
cific safety issues or only areas of concern? When in the road lifecycle is the RSA to be
conducted and within what timeframes? Is the team to suggest potential solutions to any
of the safety concerns they noted?

A well-defined role for the audit team, which is communicated to both the design team
and the audit team, will smooth out the relationship between designers and auditors.
Above all, the RSA team is responsible for reporting on all safety concerns they identify,
even if the items may be considered controversial. This will allow the RSA process to
achieve its peak effectiveness.

3.5 Which Roads or Projects Should be Audited, and When?

RSAs may be conducted practically at every stage in the lifecycle of a transportation facil-
ity. RSAs applied early in the planning and preliminary (functional) design of roads offer
the greatest opportunity for beneficial influence. As a design progresses into detailed
design and construction, changes that may improve safety performance typically become
more difficult, costly, and time-consuming to implement.

Exhibit 3.1 illustrates a method of grouping RSAs by phase (pre-construction, construc-
tion, and post-construction) and by stage (planning, preliminary design, etc.). Parts B and
C of this guideline have been structured according to this grouping. An overview of each
RSA phase and stage follows.

Pre-construction Phase Road Safety Audits

Pre-construction RSAs are performed at those points in the project lifecycle before the
construction of the facility begins. In this phase, changes may still be made with limited
delay to the project and with less expense. There are three RSAs that may be conducted
during this phase. These include:

¢ Planning (feasibility) RSAs.

e Preliminary design RSAs (functional design RSAs).
e Detailed design RSAs (final design RSAs).
Planning Stage

Planning projects, by their nature, have little information about the details of the design.
A preliminary layout or route may be available along with information about the basic
design issues (e.g., functional classification, general intersection configuration).

Despite limited information, at this stage there may be significant opportunity to incorpo-
rate safety enhancements into the design at the lowest cost. The audit team may give
special consideration to issues such as the accommodation of all user groups, design con-
sistency, and operational features.

The RSA suggestions at this stage may include major changes such as different route
options, cross-section options, changes to spacing of intersections/interchanges, con-
struction stages, pedestrian/bicycle routing and facility options.
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EXHIBIT 3.1

RSA Stages

RSA Phases

Pre-construction
Road Safety Audits

Construction
Road Safety Audits

Post-construction
Road Safety Audits

Road Safety Audits

MORE major issues add

Development Project

Road Safety Audits

Planning
Preliminary Design

Detailed Design

Work Zone Stage
Construction Stage

Pre-Opening

Existing Roads

Land Use
Development

FHWA Road Safety Audits Guidelines

CHAPTER 3

21



CHAPTER 3

Identifying
opportunities to
improve safety at
different project
stages.

22

Preliminary Design Stage RSA (plans 30-40% complete)

At this stage plans are 30-40% complete, and projects should have sufficient information
about the details of the design, such as alignment and grade or lane and shoulder widths,
so that the auditors may begin to identify critical design details and make suggestions
regarding safety. The primary design stage is covered in more detail in Section 5.1.

While fundamental decisions concerning route choices are already made at this stage,
substantive safety improvements may still be made without significant costs or delays. The
RSA suggestions may include: changes to access points, horizontal and/or vertical align-
ments, provision of a median, lane and shoulder width, provision of bicycle lanes and side-
walks, channelization, landscaping, lighting, etc.

Detailed Design Stage RSA (plans 60-80% complete)

At this stage, plans are 60-80% complete. This is a critical stage as this is the audit team's
last opportunity to review the design before it is finalized and construction begins. Right-
of-way acquisition has likely commenced, so it is vital that the RSA is thorough. Efforts to
undertake major physical changes in the design at this stage may be both time-consum-
ing and expensive, and may delay project tendering. The RSA suggestions may include
changes to signs, delineation and road marking, traffic signal placement/operation, road-
side safety hardware (types and placement), raised channelization, landscaping, lighting
etc.

Construction Phase Road Safety Audits

Construction RSAs are generally performed during preparations for construction, during
actual construction, and during the pre-opening period. In this phase, the audit team may
actually view the project as-built, along with the final detailed plans, so that their review
may be more comprehensive. There are three RSAs that may be conducted during this
phase, as follows:

¢ Work Zone Traffic Control Plan RSAs.

e Changes in Design During Construction RSAs.
* Pre-opening RSAs.

RSA of Work Zone Traffic Control Plan

RSAs may be conducted to ensure that safety is adequately considered in the
Maintenance of Traffic Plan and the Work Zone Traffic Control Plan. This RSA could be
accomplished before the project is tendered to construction, before the work zone is open
to traffic, and/or after it is open.

When performing this type of RSA, the team needs to be mindful of several issues. They
must evaluate the safety of all temporary roadways and transition areas. They should
consider the appropriateness of all traffic control devices and be cognizant of any conflict-
ing information given to the road users by the permanent and/or the temporary traffic
controls. Further, they need to think about the other road users besides passenger auto-
mobile operators (e.g., pedestrians, including the disabled; bicyclists; large trucks; school
buses; etc.) because work areas often fail to properly accommodate users from these
other groups.
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CHAPTER 3
RSA of Changes in Design During Construction Stage

RSAs conducted at this stage relate to situations where a construction process leads to
identification of unforeseen construction problems or cost saving design alternatives that
may not have been obvious during the design process. Some of the changes may have a
bearing on safety and may need to undergo an RSA.

Pre-Opening Stage RSA

These RSAs are similar in nature to detailed design RSAs in that they offer another oppor- Considerations
tunity for the team to consider the safety aspects of the design before the facility is with Pre-opening
opened to the public. It should be noted that RSAS.

this is the first time the reviewers will be able to

actually see and drive (walk, bicycle) the facility

in its finished state instead of relying on the

design plans. This field review must be compre-

hensive and thorough. The RSA suggestions will

likely focus on changes to illumination, signs,

delineation, pavement markings, roadside barri-

ers, removal of fixed object hazards or minor

structural changes (e.g., addition of a wheelchair

ramp). Yet even minor changes to the road facil-

ity may significantly reduce safety risk at a minimal cost.

Post-construction Phase Road Safety Audits

RSAs of existing roads are conducted on a previously opened roadway or intersection.
This type of RSA is somewhat different from those conducted during the pre-construc-
tion or construction phases. The procedure used for conducting an RSA of an existing
road uses different project data; specifically, if plans are reviewed, they should be “as
built” plans. By performing a day and night review the audit team will be able to
observe how road users are interacting with the road facility.

Near the conclusion of the field review portion of a post-construction phase RSA, or RSA's are

even as a part of reviewing project information, some public agencies encourage the different from
review of existing crash data. However, an RSA of existing roads is intended to be differ- traditional crash
ent than a traditional analysis of a high crash location. See Section 7.1 for more detail analysis.

on RSAs of existing roads.

The real objective for this type of RSA is to identify road safety issues for different road
users that might result in a crash given the operational characteristics of the road in
question. For this reason, RSAs of existing roads are proactive. Available crash data are
used to validate RSA results and make sure that existing safety problems are not over-
looked. RSAs of existing roads may be conducted even if crash data are unavailable.

Development Project Phase Road Safety Audits

Development project RSAs may be conducted on industrial, commercial, or residential
land use development projects that may have an impact on the characteristics of the exist-
ing adjacent roads. Since development projects have a great potential to change the traf-
fic volumes, traffic patterns, vehicle mix, road environment, or user perception of the
road, a development RSA would consider the internal layout of the new development as
well as impacts to the existing road network.
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THE ROAD SAFETY AUDIT PROCESS

4.0 Conducting Road Safety Audits

The purpose of this chapter is to present the RSA process in detailed steps. The descrip-
tion of each step will include:

e The objective of each step.

e Typical roles and responsibilities for each step.

e Guidance common to all RSA stages and types of RSAs.
¢ Specifics related to RSA stages and types of RSAs.

The typical eight-step RSA procedure is presented in Exhibit 4.1. Further information on
conducting pre-construction, construction, and post-construction phase RSAs is found in
chapters 5, 6 and 7, respectively.

4.1 Step 1: Identify Project or Existing Road to be Audited

The objective of this step is to identify the project or existing road to be audited and to
set the parameters for the RSA.

When selecting a project for an RSA, the public agency should adhere to a pre-determined
policy. This approach will eliminate questions and concerns as to why or how projects
were audited.

Once a project is identified, the project owner should help establish clear parameters for
the RSA. The parameters should define the following:

e Scope.

e Schedule for completion.

e Team requirements.

o Audit tasks.

e Formal audit report contents and format.

® Response report expectations.

The RSA team must remain independent and not be directed by the project owner.

The scope of the RSA should be defined in terms of the geographical area, the aspects of
the project to be reviewed, and what is considered to be out of scope. The project owner,
in consultation with the RSA team leader, should specify how many individuals will be on
the audit team and what qualifications they should possess. The size and qualifications of
the team will vary depending on the scope and type of project being audited.
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CHAPTER 4

EXHIBIT 4.1

Road Safety Audit Process: Typical RSA steps include:

Step 1: Identify project or existing road to be audited
As a result of this step, the project or existing road to be audited is determined
and the parameters for a RSA are set.

Step 2: Select RSA Team
As a result of this step, an independent, qualified, and multidisciplinary team of experts
suitable for the specific RSA stage is selected.

Step 3: Conduct a pre-audit meeting to review project information
The meeting brings together the project owner, the design team and the audit team
to discuss the context and scope of the RSA and review all project information available.

Step 4: Perform field reviews under various conditions
The objective of project data review is to gain insight into the project or existing road,
prepare for the field visit and identify areas of safety concerns.
The field visit is used to get further insight into the project or existing road
and to further verify/identify areas of safety concern.

Step 5: Conduct audit analysis and prepare report of findings
As a result of this step, the safety issues are identified and prioritized and suggestions are
made for reducing the degree of safety risk. The RSA results are then succinctly summarized
in the formal RSA report.

Step 6: Present audit findings to Project Owner/Design Team
In this step, audit team orally reports the key RSA findings to the project owner
and design team in order to facilitate the understanding of RSA findings.

Step 7: Prepare formal response
Once submitted, the formal response becomes an essential part of the project documentation.
It outlines what actions the project owner and/or design team will take in response to each safety issue listed
in the RSA report and why some of the RSA suggestions could not be implemented.

Step 8: Incorporate findings into the project when appropriate
This final step ensures that the corrective measures outlined in the response report
are completed as described and in the time frame documented.
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The project owner and the RSA team leader should set a schedule for key dates such as
presentation of the RSA findings to the project owner and design team, and for prepara-
tion of the response report. These dates may be critical to the project schedule. Clear
understanding and adherence to them will minimize any delay.

The project owner should specify the required tasks for all involved parties. The audit team
may also be required to complete tasks unique to the project, such as reviewing a previ-
ous safety evaluation or RSA or focusing on a particular vulnerable road user group poten-
tially at risk. The design team may be required to provide specific data to the audit team
that will assist the auditors in conducting the RSA.

Finally, the project owner should work with the RSA team leader to specify requirements
for the content and format of the RSA report and the response report.

4.2 Step 2: Select an RSA Team

The objective of selecting an audit team is to choose an independent, qualified, and
multidisciplinary team of experts who can successfully conduct a road safety audit.

The project owner is responsible for
selecting the RSA team leader. The
project owner and the RSA team
leader need to select a set of qualified
individuals from within the agency,
from another public agency, or from
outside sources. Regardless of where
they find the team members, the audit
team itself must be independent of
the project being audited.

Should the project owner choose to
use individuals from within the
agency, these individuals must be impartial and must not have been involved in the design
process. The key element to consider when deciding if the team is truly independent is
whether the auditors can act independently of the project owner/design team, and not
whether they are drawn from internal or external resources. The freedom, ability and
comfort of auditors to comment frankly on potentially controversial safety issues is crucial
to the success of the RSA.

The project owner and RSA team leader should also ensure that the audit team represents
a group of individuals that, combined, possess a set of skills that will ensure the most crit-
ical aspects of the project are addressed. One person may possess a combination of skills
in a number of different areas, but the audit team should consist of at least three individ-
uals to ensure that no aspect of the RSA is overlooked. On projects of a more complex
nature, a larger team should be considered.
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RSA team members should have a background in road safety, traffic operations and/or
road design. Knowledge of human factors/positive guidance is an asset. At least one
member should be an independent local representative. The audit team leader, having the
final word on the RSA report and being the primary point of contact between the project
owner, the design team, and the audit team, should have a thorough understanding of
the RSA process and possess excellent communications and leadership skills.

In addition, individuals representing other areas of specialty may also be considered
depending on the type of project. These individuals may represent maintenance, enforce-
ment, and first responders. Depending on the specifics of the project, potential team
members may also have expertise in pedestrian and bicycle treatments, transit operations,
commercial vehicle operations, intelligent transportation systems, or the design of special
facilities (e.g., toll plazas, bridges, tunnels, complex freeway structures, roundabouts, traf-
fic calming, etc.). These individuals may not necessarily participate fully in the RSA; rather,
they could be called in to provide specific input in their areas of specialty.

Areas of specialty that would further supplement the core skills will vary depending on the
RSA phase (pre-construction, construction, or post-construction).

In the pre-construction phase, members
of the RSA team must rely on drawings
to determine what the project will
entail. They need to be able to visualize
the road in three dimensions with all its
appurtenances. A field investigation of
the site of a proposed road will help in
visualizing the design and will assist the
audit team in better understanding how
the new project will transition into exist-
ing roads. A preliminary design stage
RSA should have a road design engineer
skilled in horizontal and vertical road
alignment, road cross-section elements,
and intersection layout.

A detailed design stage RSA should have a traffic operations engineer skilled in traffic sig-
nal control; traffic signs; delineation; pavement markings; pedestrian, bicycle, and transit
facilities; and a road design engineer skilled in roadside protection. Consideration should
also be given to individuals with experience in road maintenance, enforcement, first
response, schools, highway-rail grade crossings and others of useful expertise. Note that
it is not necessary to include experts in these fields as formal team members.

In the construction phase, during the pre-opening stage RSA where an on-site review can
be conducted, the audit team should have areas of specialty in human factors/positive
guidance and maintenance and enforcement.

In the post-construction phase, in which the site can be visited during regular traffic con-
ditions and where crash data would be available to the team, the RSA team may want to
have an expert in crash investigation and reconstruction and either a State or local
enforcement officer represented.
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RSA Team Backgrounds

Road Safety Specialist — The individual should have recognized expertise in the
understanding of causal factors that lead to crashes and effective treatments that
would address the occurrence of such crashes. The person should be actively involved
in conducting road safety audits or evaluations.

Traffic Operations Engineer — The individual should be qualified in the field of traffic
operations and know the principles of traffic flow, the relationship between capacity
and demand, and what causes congestion. This person should have an understanding
of the proper placement and use of signs, pavement markings, traffic signal opera-
tions and the impact of different treatments on traffic operations. A traffic operations
engineer may be critical for urban projects where congestion is more of an issue.

Road Design Engineer — The individual should have extensive road design experience
and be familiar with Federal, State, and local standards in road design. They should
understand how different roadway and roadside elements contribute to the relative
safety of road users, including both vehicular traffic and vulnerable road users (such
as pedestrians and bicyclists), and be familiar with Americans with Disabilities Act
(ADA) requirements for road facilities that will be used by pedestrians.

Local Contact Person — The individual should be familiar with the area under review
and the traffic safety issues experienced there. A police officer would be ideal to fill
this role.

Other areas of specialty — Specialists in human factors, maintenance, enforcement,
first response, pedestrian and bicycle treatments, transit operations, ITS, etc. could be
called in to provide specific input in their areas of expertise.

Having a variety of qualifications, while beneficial, should not be achieved through an
unreasonably large RSA team. Experience shows that such teams become less effective.
The best practice is to have the smallest team that brings all of the necessary knowledge
and experience to the process, while consulting with people who have other needed skill
sets.

Finally, if selecting the RSA team from outside the public agency, the project owner should
remember that the cost of the RSA should be less important than ensuring the team is
experienced and qualified. A qualified audit team will have a clear understanding of safe-
ty issues arising from the design-and the interaction of road users with the design-and will
be able to predict accurately where crashes have the potential to occur independent of
the availability of any crash data.
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4.3 Step 3: Conduct a Pre-audit Meeting to Review Project Information
and Drawings

The objective of the pre-audit meeting is to set the context for the RSA by bringing
together the project owner, the design team, and the audit team to discuss its scope
and review all information available.

The most effective and efficient way to acquaint the audit team with the project is to have
a pre-audit meeting. The purpose of the pre-audit meeting is to:

e Hand over all relevant information to the audit team.
e Review the scope and objectives of the RSA.

e Delegate responsibilities.

e Agree upon a schedule for the completion of the RSA.

e Set up lines of communication between the audit team leader, the project owner, and
the design team.

e Communicate matters of importance to the audit team.

Prior to the pre-audit meeting, the project owner is responsible for ensuring that all rele-
vant project information is provided to the RSA team. This will involve some coordination
with the design team, who should be notified well in advance of the RSA. The type of
data being provided will vary depending on the RSA stage.

At the meeting, the RSA team leader may provide an overview of the process the team
will be undertaking, including the method the it will use to qualitatively evaluate the
extent of safety concerns. The design team should inform the RSA team of design crite-
ria, constraints, standards used, the results of previous RSAs, if available and any other
pertinent issues. The project owner should ensure that the team understands the scope of
the RSA. At the end of the meeting, all three parties should have a clear understanding of
the RSA to be undertaken and the roles and responsibilities of each. Both RSA and design
teams must have clear understanding that no matter what design constraints exist, if they
adversely affect safety, the RSA team will need to identify them as safety concerns and
estimate the extent to which safety may be affected.

For pre-construction and construction phase RSAs, the project owner will need to pro-
vide the RSA team with the design parameters and specifications used, data on traffic and
environmental characteristics, and any other documents showing the proposed road
design/improvement. The RSA team may also request that the project owner provide
them with a listing of all relevant project standards, guidelines and manuals, including, but
not limited to, Federal standards such as the Manual on Uniform Traffic Control Devices,
NCHRP reports, and State and local design policies, standards and manuals. Minutes of
public meetings and agreements with stakeholders for accommodating needs of local
communities, and if applicable previous RSA reports and RSA response reports, should
also be included in the data made available to the RSA team.

The design parameters that need to be communicated to the RSA team include road func-
tion, classification, environment, design speeds, design vehicles, a list of departures from
the design standards in the design, and the justification for those departures.
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The traffic and environmental characteristics (vehicular, pedestrian/bicyclists volumes on
the surrounding road network, unique weather conditions, topography, etc.) are usually
included in the operations study report and environmental assessment report. Crash data
may be helpful as well, especially for rehabilitation/reconstruction projects. For new con-
struction, crash data for the surrounding road network are not as important; however,
they may provide insights into prevailing crash patterns and safety issues in the study area.
The required level of detail of the documents showing the proposed road design/improve-
ment is dependent on the design stage, as follows:

e At the preliminary design stage, drawings may be at a relatively small scale (1:3000 -
1:5000 for road sections and 1:1000-1:2500 for intersections). The plan should be
sufficient to show the horizontal and vertical alignment of the road, the cross section,
connections to adjoining roadways, and proposed traffic control devices at any
intersections. For freeways, the basic ramp configuration and lane arrangements
should be shown.

o At the detailed design stage and pre-opening stage, the drawings should be of a suit
able scale (1:500-1:100 for road sections and 1:300- 1:50 for intersections) and should
show all signs, delineation, illumination, pavement markings, lane configuration,
landscaping, roadside appurtenances, traffic signal placement, phasing and timing, and
roadside protection.

For post-construction RSAs, the project owner will need to provide the audit team with
information about road function, classification, environment, traffic and environmental
characteristics of the road and adjacent road network (including traffic circulation
scheme), crash data detailing the location, type, and severity of each crash for at least a
three-year period, as-built drawings at a suitable scale (1:500), and aerial photographs
which will be useful to have on hand during the field review.

As with the pre-construction and construction phase RSAs, the post-construction RSAs
will benefit from the analysis of previous RSA reports and RSA response reports, as well
as results of any previous safety evaluations (e.g., traffic conflict studies). If the records of
residents' complaints, police observations of speeding/unsafe behavior, and agreements
with stakeholders for accommodating needs of local communities are available, these
should be made available to the RSA team as well.

4.4 Step 4: Conduct Review of Project Data and Field Review

The objective of conducting a project data review is to gain insight into the project or
existing road, to prepare for the field visit, and to identify preliminary areas of safety con-
cern. The field visit is used to gain further insight into the project or existing road, and
to further verify/identify safety concerns.

Review of Project Data

The review of design drawings and other project information is to be conducted prior to
and after the field review. Field reviews should be conducted as part of every RSA no mat-
ter the stage or type of project. The review of design drawings (including the base map,
alignment, and profile) will be crucial to understanding the interaction between the pro-
posed road and its users at the Pre-construction phase while the field reviews are crucial
for identifying safety issues on the built road (as in the construction phase during pre-
opening RSAs and the post-construction phase during existing road RSAs).
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The RSA team should examine the design drawings in detail, imagining how the road
would appear from the perspective of road users (including drivers of different vehicle
types and older drivers) and, if applicable, cyclists and pedestrians (including pedestrians
of different age groups and abilities). A useful approach is to review the design drawings
systematically in one direction at a time for each road section and to review each move-
ment individually at freeway interchanges and at-grade intersections.

Reviews of the project data and design
drawings are performed individually and in
a team setting. Individual auditing allows
an in-depth consideration of different
aspects of the design while "brainstorm-
ing" in the team setting can lead to the
identification of new safety issues and bet-
ter ways to mitigate or eliminate safety
concerns.

The RSA team members may refer to the checklists described in chapter 8 of this guide-
line as a means of reminding themselves of relevant aspects of the RSA. During the field
review, it may be possible to verify identified issues and identify additional safety issues
that might not be evident from the design drawings/project data.

In situations where design documentation contains missing or misleading information that
the audit team feels is critical to carrying out the RSA, the design team should be contact-
ed and asked for an explanation before the site visit is conducted. This should be done in
a cooperative manner, as a means of gaining a better understanding of the proposed proj-
ect.

The RSA team should restrict its comments to those issues having a bearing on the safe-
ty of road users. Their comments may be either specific to a particular location or broad-
based, such as mentioning that a particular element of the road design may lead to
aggressive driving. Issues relating to aesthetics, amenities, or congestion may also be com-
mented upon, but only if they will lead to less-safe conditions. Comments on safety issues
that may be identified outside of the project limits should not be included unless it is a
safety issue that would arise as a result of the project itself, such as the potential for traf-
fic to shortcut through an adjoining residential area as a result of an additional traffic con-
gestion during construction on a busy arterial.

The RSA team should fully review any project data provided to them prior to the field
review to familiarize themselves with the location. However, there might be a merit in set-
ting aside for later review the project data that identifies past safety issues (e.g., through
crash data) so that it may be used to confirm and complement the RSA findings. Such an
approach would allow the RSA team members to remain completely objective during the
field review.
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The Field Review

The field review is a key task that the RSA team should undertake in all audits. The safe-
ty of the RSA team and of all road users during field reviews is a key consideration and
should be planned-for at the outset. Proper safety equipment and traffic controls should
be used at all times, and the potential for adverse impacts on road traffic and audit team
safety must be managed at all times during a field review.

One approach to field reviews is that each RSA team member reviews the entire site inde-
pendently, noting anything of importance. The team then reviews the site together, dis-
cussing the various issues each team member has identified independently. This approach
encourages all RSA team members to participate and not to defer to an individual team
member who may be perceived to be more experienced. Another approach is for the team
to move through the site as a group, with each team member noting issues as they
encounter them.

Issues identified in the review of project data should be verified in the field. Photographs
and possibly video footage should be taken of anything that may need to be reviewed or
revisited while writing the RSA report or while presenting the RSA findings to the project
owner and design team.

During the field review, the RSA team must

consider all possible movements. On freeways

and road sections, both directions of travel

should be considered starting at a point

beyond the project limits. At interchanges,

movements on each ramp, deceleration and

acceleration lanes, weaving sections, and ramp

terminal intersections should be investigated.

At intersections, right, through, and left-turn-

ing movements on each approach should be

considered. Pedestrian and bicyclist facilities

should also be investigated, particularly at

points where they come into conflict with

vehicular traffic. The audit team should freely

refer back to notes made during their review of the project data, design drawings, and
checklists to further verify any safety concerns initially identified.

In the pre-construction phase, the RSA team will not be able to see the actual layout of
the site as it will appear upon completion. The audit team should see how the planned
road improvement would tie in to the existing road network and examine adjacent road-
ways to determine how consistent the design will be from the perspective of road users.
They should also consider prevailing climatic conditions, surrounding vegetation, and
topography.

In the pre-opening stage of construction phase RSAs, the RSA team will have the advan-
tage of seeing the site firsthand prior to opening (driving through the site in all directions
and approaches, and walking and bicycling key stretches of the site to gain the perspec-
tives of motorist, pedestrians, and bicyclists). Limitations and specific requirements of driv-
ers of different vehicle types, older drivers, pedestrians of different age groups, disabled
persons, etc. should be considered.
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The RSA team should also conduct a nighttime visit to identify any issues under conditions.

In the post-construction phase, the RSA team will be able not only to observe the site first-
hand but also to observe how road users are interacting with the road environment. Post-
construction phase audits located in urban areas should be scheduled for the peak peri-
ods so that the audit team may observe the road under heavy traffic conditions.
Afternoon observations may facilitate remaining on site into the evening so the audit team
may observe lower volume conditions and issues relating to inadequate lighting and visi-
bility of roadway delineation. Locations with pedestrian traffic should be reviewed on
foot. The RSA team may also take advantage of reviewing the route during periods of
inclement weather.

At the end of the field review, the RSA team should have clear understanding of poten-
tial safety issues inherent in the design plans and other project data reviewed or observed
in the field.

4.5 Step 5: Conduct Audit Analysis and Prepare Report of Findings

The objective of conducting RSA analysis and preparing the RSA report is to succinctly
report the findings of the audit team through identification and prioritization of safety
issues. Suggestions should then be made for reducing the degree of risk.

In the previous step, the audit team will have identified a number of safety issues. Next,
the team will finalize the RSA findings and develop suggestions. When considering audit
suggestions, the audit team may want to give the design team and the project owner
guidance on the level of risk associated with the various safety issues identified (e.g., low,
medium or high), according to guidelines established with the project owner at the pre-
audit meeting. Each audit team should establish how they wish to evaluate risk and pri-
oritize safety concerns.

Upon completion of the RSA analysis,
the audit team leader is ready to write
the RSA report. In some instances, the
RSA report will need to be written
immediately after completion of the
site visit, such as in a pre-opening
RSA. Other RSAs are typically com-
pleted within a relatively short time-
frame (two weeks).

The report should be concise. Where
possible, the report should include pictures and diagrams as may be considered useful to
further illustrate points made. The audit team should number each safety issue identified
and, as appropriate, provide a map indicating its location. References to other reports,
standards, policies or published research on road safety may also be made within the RSA
report.

In the introduction, there should be a brief description of the project, including the scope
and objectives and any special issues raised by the project owner or design team. The
stage of RSA should be identified. Design and operational elements reviewed and not
reviewed should be mentioned. It should be emphasized that some design elements will
not be reviewed because of the stage of the RSA.
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For example, a planning design audit in the Pre-construction Phase will not contain a
review of signs and pavement markings. A pre-opening audit in the Construction Phase
will not contain a review of interchange configuration. The project limits should be clear-
ly defined — preferably through use of a map or plan.

Background information should be given identifying the audit team member names, their
affiliation and qualifications as well as the date of the pre-audit meeting and dates and
times that the RSA was conducted.

Data provided by the project owner and/or design team should be acknowledged.
General observations made regarding the site visit should be included such as day and
time of visit, traffic, lighting and weather conditions and other extenuating circumstances.
The RSA team may want to summarize the features of the road or design that will help,
or are helping, to improve safety at that location.

The main body of the report will contain all of the identified safety issues. The audit team
may wish to group safety issues into broad topics (e.g. General, Design Issues, Alignment
Details, Intersections, Special Road Users, etc.) that are further broken down into
subtopics (e.g., Design Standards, Typical Cross Sections and Recovery Zones, Effect of
Cross Sectional Variation etc). Alternatively, for smaller projects the audit team may report
on safety issues that are high risk first, leaving lower priority concerns until later in the
report.

Sample outline of an RSA report

1.0 Introduction

e Scope and purpose of RSA.

e |dentification of project stage or existing road or, items reviewed and not reviewed.
e Project limits.

2.0 Background

e Audit team, affiliation and qualifications.

e Commentary on data received from project owner and design team.

e General observations regarding site visit.

3.0 Findings and suggestions

e Safety Issue 1 - Description of issue, evaluation of safety risk, suggestions.
o Safety Issue 2 - etc.

4.0 Formal statement - concluding statement signed by RSA team members indicating
that they have participated in the RSA and agreed or reached consensus on its findings.
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Each safety issue should be identified in the report with a brief description of why it poses
a risk. The issue identified should be specific. An appropriate example of how to word a
safety issue in an RSA report may be:

“Because the horizontal curve immediately west of the Black Street overpass is sharp
there is a higher risk of run off the road crashes associated with this location.
Consideration could be given first to realignment of the curve. If that is not feasible,
the addition of advance warning signing and/or delineators for drivers at this location
would highlight the presence of the curve.”

Broad descriptions of safety issues should be avoided. An inappropriate example of a
safety issue description would be:

“Horizontal alignment at many locations along Smith Freeway is not acceptable and may
cause crashes to occur.”

Terms such as “unsafe”, “sub-standard”, “unacceptable”, and “deficient” should be
avoided.

Suggestions for improvement should be constructive and realistic (bearing in mind the
costs involved), and should recognize that the project owner may have several different
options to achieve the desired result. The audit team leader should not demand specific
corrective measures. It will be up to the project owner and design team to review the safe-
ty issue and determine how best to implement the suggestion.

Suggestions should be appropriate to the stage in the RSA and the elements being exam-
ined. In a pre-opening RSA in the Construction Phase, it would not be appropriate to sug-
gest making modifications to the vertical alignment of the roadway due to sight distance
issues approaching a STOP controlled intersection. More appropriate suggestions may be
warning signs, rumble strips, or the removal of trees to improve sight distance.
Conversely in a preliminary design RSA in the Pre-construction Phase, it would not be
appropriate to suggest installing a guard rail along a sharp curve. A more appropriate sug-
gestion would be flattening the curve itself.

After the main body of the report, the audit team leader may suggest that another RSA
be conducted at a later point in the project or on subsequent changes to the road design,
if significant design alterations were suggested in the RSA report.

At the end of the report, the audit team leader may consider including a statement signed
by each audit team member. The statement would declare that the audit team members
listed in the report participated in the RSA and agree with its findings.
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4.6 Step 6: Present Audit Findings to Project Owner/Design Team

The objective of presenting audit findings to the project owner and design team is to
report orally the key findings of the audit as presented in the audit report.

The RSA team should begin by reviewing the scope of the audit and may want to consid-
er starting by sharing some "positives” as noted in the RSA. They may also preface the
meeting with a reminder that the intent of a RSA is to identify opportunities to improve
safety, rather than critique the work of the design team.

If safety concerns are identified, comments should be kept as specific as possible. Issues
identified should be described in terms of where they are located and how they represent
a safety risk. Pictures or video footage may be shown to the project owner and design
team to further illustrate the issue. This opportunity allows informal feedback from the
project owner, for the RSA team to clarify its findings and suggestions, and to ensure that
findings are within the scope of the RSA.

Should the RSA findings be discussed with the project owner

before the RSA report is finalized?

PennDOT found that it is very beneficial to meet with the project owner before the RSA
report is finalized and review the preliminary findings. In a number of cases, the project
owner was aware of the safety issue and had considered the suggestions, but had addi-
tional knowledge and information concerning the issue that the RSA team was not aware
of. PennDOT believes the use of a preliminary findings meeting makes the RSA report
more valuable and acceptable to the owner and reduces the amount of unnecessary
paperwork documentation by the project owner.

On the other hand, there is a risk that the project owner might try to defend issues and
then use his/her influence to dictate the contents of the RSA report, which would defeat
the purpose of an independent review. A written record of the meeting with the project
owner will help avoid the appearance of arbitrary decisions. Also, if such meeting is prop-
erly documented, it will provide a background if an RSA report does not contain certain
safety issues.

4.7 Step 7: Prepare Formal Response

The objective of responding to the audit report is for the project owner and the design
team to document their response to the findings of the audit report

Once the project owner and the design team have reviewed the audit report, they should
jointly prepare a written response to its findings. The response should outline what actions
the project owner or design team will take related to each safety concern listed in the
audit report. The documentation of a formal response is especially beneficial if the project
owner and the design team are not planning on addressing all of the safety issues out-
lined in the RSA report. A letter report format, signed by the project owner, is a valid
method of responding to the RSA report.
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In responding to the RSA report, the project owner and design team will have to bear in
mind all of the competing objectives involved in a project, some of which may be seen as
conflicting with safety. The project owner and design team may consider the following in
choosing whether or not to proceed with a suggestion:

Is the RSA report finding within the scope of the project?

Would the suggestion made in the RSA report address the safety issue, reducing the
likelihood of occurrence and/or resultant severity?

Will the suggestion made in the RSA report lead to mobility, environmental, or other
non-safety related problems?

What would be the cost associated with implementing the suggestion? Are there more
cost-effective alternatives that would be equally effective?

Based on the outcome, the project owner and/or design team may agree that a valid safe-
ty issue has been identified. In this situation, they may either:

Agree with the suggestion described by the audit team and commit to its implemen-
tation, outlining a schedule for the completion of the suggestion.

Disagree with the suggestion described by the audit team and commit to an alterna-
tive, outlining a schedule for the completion of the alternative. In doing so, the proj-
ect owner and design team should provide a valid reason as to why they choose not
to adopt the audit team's suggestion.

Choose not to implement any improvement at all due to project constraints. In doing
so, the project owner and design team should document the reasoning behind their
decision.

Alternatively, in rare situations, the project owner and/or design team may disagree with
the audit team regarding the safety issue, believing that there is no increased risk associ-
ated with the concern raised by the audit team. In doing so, the project owner and/or
design team must document the reasoning behind their decision.
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CHAPTER 4
4.8 Step 8: Incorporate Findings into the Project when Appropriate

The objective of the final step is to incorporate findings into the project when
appropriate and to ensure that the RSA process is a learning experience for all par-
ties.

Once the response report is sent to the RSA team, the project owner and design
team will need to ensure that the agreements described in the response report are
completed as described and in the time-frame documented.

Having committed to a process of RSAs, the project owner and design team should ~ Using RSAs as
use the RSA as a learning opportunity. Internally, the recipients of the RSA report @ learning
should have gained a better understanding of road safety and principles of road ~ °PPOrtunity.
design, operations, and human factors that either contribute to or take away from

the elements of risk on their road network. This knowledge may then be applied to

future projects and, therefore, through repeated
experiences, the project owner and design team
will ultimately be managing and designing a
safer road network.

The project owner and design team should also
review the RSA process to aid in refining future
audits. Key questions they may ask themselves
are:

e Was the RSA done at the correct stage? Key questions to
consider when
reviewing the
RSA process.

e Would it have been more effective to conduct the RSA at an earlier stage where
the safety issues could have been addressed in a more cost-effective way?

e Were the parameters established at the beginning of the RSA appropriate in
meeting the desired objectives?

e Did the audit team get all of the data they required to conduct the RSA?
e Was enough time allocated for the RSA?

e Was the audit team timely in their response?

e Did the audit team satisfy the requirements of the RSA?

e Were the safety issues identified and suggestions made by the audit team
responded to in an appropriate way and in a timely fashion?

* s there any evidence that safety has been improved at the study location?
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5.0 Pre-construction Road Safety Audits

In the pre-construction phase, the audit team has the greatest potential to improve safe-
ty as they are examining the design before a road facility is built. Pre-construction phase
RSAs can be conducted on any proposed project that is likely to alter interactions between
different road users or between road users and the road environment.

This chapter will discuss two stages of RSAs that may occur within the pre-construction
phase:

e Preliminary design stage RSAs (plans 30-40% complete).
e Detailed design stage RSAs (plans 60-80% complete).

As shown in Exhibit 3.1, RSAs may also be conducted at the planning stage; however, this
version of the guideline does not provide details on how to conduct planning stage RSAs.
Prompt list 1 provided at the end of this guideline lists the items that would be within the
scope of a planning stage RSA.

If a land use development proposal forms part of the design or may impact the design or
the adjacent road network, it should be included in the RSA. Prompt list 7 provided at the
end of this guideline lists the items that would be within the scope of land use develop-
ment proposal RSAs.

5.1 Preliminary Design Road Safety Audits

Preliminary design RSAs are con-
ducted on the preliminary (func-
tional) design drawings. At this
stage, design drawings may show
only general details regarding road
alignment and the profile of the
road along with typical cross-sec-
tions. Design drawings for inter-
sections and interchanges should
be at a larger scale to allow for
closer scrutiny by the RSA team. A
base map may show vertical con-
tours, watercourses, and existing roads, structures, and property lines.

During preliminary design RSAs, the RSA team will not be able to see the actual layout of
the site as it will appear upon completion, but should still conduct a field investigation.

The RSA team should see how the planned road improvement will tie in to the existing
road network and examine adjacent roadways to determine how consistent the design
will be from the perspectives of different road users. They should consider prevailing cli-
matic conditions, surrounding vegetation, and topography.

At this point in the life of a project, fundamental decisions regarding route choice, the
overall design, and layout of the project have already been decided.
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However, the audit team may still suggest significant physical changes, such as horizontal
and vertical alignment, provision of a median, lane and shoulder width, provision of bicy-
cle lanes and sidewalks, and channelization. Access provided (driveways, intersections,
interchanges) should be reviewed for upstream/downstream effects, potentially conflict-
ing movements, and sight distances. Consolidation of access points may still be considered
at this time.

If alternative options are still being considered, the RSA team should review each of the
alternatives. Where significant land acquisition is involved in the project, the RSA should
be conducted before acquisition is finalized in the event that the RSA team recommends
significant changes to horizontal alignment that would require additional land.

What is the purpose of a preliminary design RSA?

¢ Avoid wasting significant time and effort in redesigning at a later point in the
project (during detailed design).

e Ensure safety isn't compromised when project elements meeting minimum
design standards interact.

Evaluate whether departures from standards will significantly impact safety.

Evaluate horizontal and vertical alignments (roadway and roadside cross-
sections), interchange configuration, intersection layout, and access location,

Determine how any project staging will impact safety.
e Determine if the needs of all road user groups are being met.

If staged implementation of the project is to be carried out, each stage should be consid-
ered as well as the transition between each stage. The ability of the design to accommo-
date any future widening, expansion, or extension should be considered.

5.2 Detailed Design Road Safety Audits

A detailed design RSA is conducted before completion of the final design drawings (plans
60-80% complete) for the construction of a road facility. The project owner may consider
providing intersection and interchange layouts at an even larger scale to allow for a more
thorough examination. The base map will show in significant detail existing vegetation,
vertical contours, watercourses, and existing roads and property lines at a large scale.
Design drawings made available to the RSA team will be large scale and will show signif-
icant detalil, as follows:

e Horizontal and vertical alignment: drawings showing the alignment and vertical profile.

e Cross section: number and width of lanes, bike lanes, shoulders, drainage, curbs and
gutters, boulevards, medians, sidewalks, clear zone, roadside barriers, significant road
side structures, and potential roadside hazards.

* Intersection layout: including all traffic control devices, signs, pavement markings,
number of lanes on each approach, medians, and channelization.

 Interchange layout: including advance and exit and exit direction signs, length and
width of acceleration/deceleration lanes, delineation, gore area treatments, and road
side barriers.
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e Pedestrian treatments: curb ramps, crosswalks designed to be accessible for
pedestrians with a disability, accessible pedestrian paths, pedestrian signals, special
pavement surfaces, and fencing.

e Bicycle treatments: bike lanes and bike paths.

o Other details: driveway accesses, landscaping and traffic calming devices, illumination,
signs, marking, and delineation.

What is the purpose of a detailed design RSA?

e |dentify and address any design issue prior to the construction stage.
e Evaluate whether departures from standards will significantly impact safety.

e Evaluate the safety of road features not previously made available to the audit
team (such as signage, pavement markings, clear zone, roadside protection and
landscaping).

e Determine if the needs of all road users have been adequately and safely met.

e Review the interaction of the various design elements with each other and with
the surrounding road network.

e |dentify anything missed during a previous audit.
e Follow-up on any issue identified in a previous audit.

The audit team may wish to ask the project manager about any other details pertinent to
the RSA that are absent from the design drawings. If alternative plans are still being con-
sidered, the audit team should review each alternative option as well.

During detailed design RSAs, if road grading has started, the audit team will have a
greater opportunity to appreciate the layout of the roadway in the context of its location
through a field investigation. They should see how the planned road improvement would
tie in to the existing road network and examine adjacent roadways to determine how
consistent the design will be from the perspective of road users.

Detailed design RSAs provide the last opportunity to change the design before actual con-
struction of the road commences. Land acquisition may be finalized at this stage and will
prevent the audit team from making any recommendations involving significant changes
to road alignment or road cross section.

As with preliminary design RSAs, if staged implementation of the project is to be carried
out, each stage should be considered as well as the transition between each stage. The
ability of the design to accommodate any future widening, expansion, or extension
should also be considered.

Prompt list 3 provided at the end of this guideline lists the items that would be within the
scope of the RSA of the detailed design.
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6.0 Construction Road Safety Audits

In the lifecycle of a project, when the detailed design drawings are complete, the project
is ready to proceed to the construction phase. As shown in Exhibit 3.1, three different
types of RSAs are possible during the construction phase, as follows:

* An RSA of a work zone traffic control plan.
* An RSA of changes in design during construction.
e A pre-opening RSA.

Prompt list 4 provided at the end of this guideline lists the items that could be within the
scope of a work zone traffic control plan RSA. Prompt lists 3 and 5 may be of assistance
in conducting RSAs of changes in design during construction. RSAs of changes in design
during construction and RSAs of work zone traffic control plans are not discussed further
in this version of the guideline.

This chapter will discusses pre-opening RSAs. This type of RSA permits the RSA team to
conduct a thorough on-site investigation of the existing road that will complement design
drawings and other project data provided to the audit team.

6.1 Pre-Opening Road Safety Audits

Pre-opening RSAs are usually performed on newly constructed road facilities immediately
prior to their opening. They represent the last opportunity that an RSA team has to identi-
fy potential safety concerns before the facility is opened to road users.

What is the purpose of a pre-opening RSA?

e |dentify and address any safety issue prior to the post-construction stage.

e Evaluate the safety of road features not apparent or indicated on the detailed
design drawings.

e Determine if the needs of all road users have been adequately and safely met.

e Confirm that any temporary signage, temporary pavement markings, construction
equipment, barriers, fencing, materials and debris have been removed from the
newly constructed road facility.

e Review firsthand the interaction of the various design elements with each other
and with the surrounding road network.

e |dentify anything missed during a previous audit.
e Follow-up on any issue identified in a previous audit.

The RSA team will have an opportunity to conduct a detailed inspection of the road facil-
ity and points of connection with the existing road network. They will want to conduct the
field investigation by driving through the site and walking along key stretches by foot to
see the entire road facility first hand, both in daylight and in darkness. A review at night
will be extremely helpful as the layout of the road will look completely different in dark-
ness. Issues of inadequate lighting, misleading delineation, and hidden roadside hazards
may be identified during the nighttime review.
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The field investigation will be a critical component of the RSA team's evaluation. In addi-
tion, the RSA team may be under a time constraint and may need to provide a quick
response to the project owner and design team. To expedite the process, the RSA team
may conduct their field investigation and then meet with the project owner and design
team immediately afterwards while still on-site to show them firsthand any identified safe-
ty issues and suggested improvements.

This will allow the project owner and design team to address the identified safety issues
immediately, minimizing any delay to the opening of the road facility. The RSA team may
then follow up with their audit report, and the project owner and design team may com-
plete the corresponding response report after the opening of the road facility.

During the site visit, RSA team members with a police and maintenance background may
prove to be a valuable addition to the RSA team.

Since the road facility will have been
built in its entirety, it will likely not be
feasible for the RSA team to make sug-
gestions involving any physical changes
to the cross section, layout, or align-
ment of the roadway. Suggestions will
likely focus on changes to illumination,
signage, delineation, pavement mark-
ings, roadside barriers, removal of fixed
object hazards, or on minor structural
changes (addition of a wheelchair
ramp). Yet even minor changes to the
road facility can significantly reduce
safety risk at a minimal cost.

Along with any additional project data provided by the project owner and design team,
adjacent facilities such as hospitals, fire stations, nursing homes, schools, playgrounds, and
warehouses will provide clues as to what types of road users may be present.

Pre-opening RSAs should not be seen as simply conformance checks against existing stan-
dards, or even a check to ensure that the road facility was built according to the design
drawings, although both of these may be determined in the field.
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7.0 Post-construction Road Safety Audits

RSAs in the post-construction phase (referred to here as an RSA of existing roads) will
have a different focus from a traditional safety review or investigation of crash history.

7.1 RSA of Existing Roads

Traditional safety reviews and investigations of crash history rely primarily on crash data
to determine what safety issues are occurring at the site. They are reactive as they main-
ly identify safety issues after a crash or pattern of crashes have occurred and are often ini-
tiated in response to an unusually high number of crashes occurring along a section of
road or at a particular intersection or interchange.

What is the purpose of an RSA on existing roads?

e Evaluate all roadway and roadside features, design elements and local
conditions (glare, night visibility, adjacent land uses, etc.) that would increase
the likelihood and severity of a crash.

e Review firsthand the interaction of the various design elements with each other
and the surrounding road network.

e Observe how road users are interacting with the road facility.
¢ Determine if the needs of all road users have been adequately and safely met.
e Explore emerging operational trends or safety issues at that location.

In contrast, RSAs of existing roads rely mainly on the site visit, as-built design drawings (if
kept up to date), and other project data (e.g., previous reports) to determine what safe-
ty issues are expected to arise at the site. This will provide the RSA team with an accurate
picture as to the level of safety on the road. For this reason, RSAs are proactive as they
can identify where crashes will likely occur and what will be their resultant severity. Crash
data, if available, should be used to supplement any findings made as a result of the site
visit and review of project data. However, the RSA team may choose not to examine the
crash history until after the project data review and site visit have been completed so that
their evaluation is not biased by the crash data. Also, crash data is often dated and does
not always help in determining emerging operational trends or safety issues at a location.
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The following project data may be provided to/requested by the RSA team:

As-built design drawings (noting whether these accurately reflect existing conditions).
Previous crash investigations conducted.

Crash data (by location, crash type, and severity).

Volume data.

Speed data.

Signal timing plans (if applicable).

Roadway functional classification.

Existing policies, standards, and guidelines.

Previous audit reports.

RSAs of existing roads may vary in scope. Three different, commonly-conducted types of
RSAs on existing roads are as follows:

RSAs of specific locations.
RSAs of an entire highway section, freeway section, or road network.

RSAs of a specific feature or design element within an entire highway
section, freeway section, or road network.

When conducting RSAs of existing
roads, the RSA team will have the
advantage over pre-construction and
construction phase audits in that they
may not only observe the various
road features and how they comple-
ment each other but also see how
road users are interacting with the
road facility. They may observe inci-
dents of driver behavior that suggest
something inherently wrong, mislead-
ing, or absent in the road design.
Vulnerable road users (e.g. elderly

drivers or pedestrians, visually impaired pedestrians, children) may be observed having
particular difficulty negotiating through a site being investigated. Alternatively, they may
observe motorists committing traffic offenses (e.g. excessive speed, red light running, fail-
ing to yield to pedestrians) and may suggest an enforcement or education-based treatment.
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Another advantage of conducting RSAs of existing roads over RSAs in the pre-construc-
tion or construction phase is the RSA team's ability to observe physical evidence of past
crashes and off-road excursions, such as:

e Damage to curbs, roadside barriers, trees, utility poles, delineator posts, and signs.
e Scuff marks on curbs and concrete barriers.

e Skid marks, broken glass, oil patches on the road.

e \ehicle tracks or rutting in the ground adjacent to a roadway

Such evidence will assist in diagnosing
possible areas of elevated safety risk.
Where damage has occurred such
that a roadside feature has been com-
promised, this should be noted and
reported in the audit as a mainte-
nance concern.

For RSAs of existing roads, unless oth-
erwise directed by the project owner,
all roadway and roadside features or
elements are to be considered as
within the scope of the RSA, as in a
detailed design stage RSAs.

Another feature of RSAs of existing roads is that, at the outset, the RSA team will want
to consider whether the road facility under review has the same function and classifica-
tion as it did when it was originally designed and constructed. Changes in traffic volume,
vehicle mix, increased presence of vulnerable road users, or adjoining land use develop-
ments may have rendered the original classification and design of the facility obsolete.
Standards, policies and guidelines may be a starting point for the RSA team in identifying
roadway/roadside elements or features that are no longer consistent with the function
and classification of the road, and are potentially posing a risk to road users.
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ROAD SAFETY AUDIT TOOLS

8.0 Road Safety Audit Prompt Lists

8.1 Purpose of Prompt Lists

The purposes of RSA prompt lists are to help the RSA team identify potential safety issues
and to ensure that they do not overlook something important. The prompt lists may also
be used by designers to help them identify potential safety issues proactively as they
develop their design.

RSA prompt lists, even the most detailed ones, should be viewed as a prompt only. They
are not a substitute for knowledge and experience; rather, they are an aid in the applica-
tion of knowledge and experience. The RSA high-level prompt lists appended to this
guideline are not all-inclusive, nor will they cover all potential issues and circumstances.

8.2 Organization of Prompt Lists

High-level prompt lists and an example of a detailed prompt list are included in this sec-
tion. They provide a high-level outline of the topics typically considered to be within the
scope of RSAs conducted at each stage and highlight areas that should be examined for
safety issues. More detailed prompt lists are provided on the FHWA website at
http://safety.fhwa.dot.gov/rsa.

The RSA prompt lists provided are organized as follows:

Pre-construction Phase
e Prompt List 1 — Planning Stage.

e Prompt List 2 — Preliminary Design Stage.

e Prompt List 3 - Detailed Design Stage.

Construction Phase

e Prompt List 4 — Work Zone Traffic Control Plan Stage.
e Prompt List 5 — Pre-Opening Stage.
Post-construction Phase

e Prompt List 6 — Existing Roads Stage.

Development Projects

e Prompt List 7 — Land Use Development.
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8.3 When to Use the Prompt Lists

The prompt lists are for use during RSAs when:

e Reviewing project data, in particular, when project drawings are being examined.
e Conducting site visits.

e Conducting the RSA analysis.

e Writing the RSA report.

During project data and plan review, prompt lists may assist the RSA team in identifying
missing information relevant to the scope of the RSA.

During pre-construction phase RSA site visits, a review of prompt lists may assist the RSA
team in visualizing and assessing how the proposed design will integrate with existing
road and environmental features. During construction phase and post-construction phase
RSA site visits, the prompt lists provide a means of ensuring no safety-related elements
are overlooked.

When filled out during project data and plan
review, and during the field visits, the information
contained in the comment fields of the prompt lists
may subsequently be used to facilitate writing the
audit report more rapidly and accurately.

Prompt lists should not be appended to the RSA
report. The written RSA report should contain a
sufficient explanation of the identified safety issues,
the extent of safety concern, and the resulting sug-
gestions, without any need to refer to notes or
prompt lists.

8.4 How to Use the Prompt lists

Prompt lists, if used, should be applied in a way that best meets each RSA team member's
needs. The prompt lists are structured to support the RSA team regardless of how they
choose to undertake their work (independently then collectively, by progressing through
the project in the same manner as a road user, or by examining each feature as it mani-
fests itself in the project). Just as there is no single way to identify safety issues, there is
no single way to use prompt lists.

Even the most detailed prompt lists cover only the more common elements of design and
practice. Prompt lists are not exhaustive. RSA team members should use their own skills
and judgment about the safety of any feature. If a listed topic is not apparently relevant
to the project being audited, a broad view of the topic should be taken to see if it prompts
a relevant question. For example, sight lines may be obstructed by features not listed in
the prompt lists, but only at particular times of day or during a particular season of the
year. Where a land use development proposal forms part of the design, may impact the
design, or may impact the adjacent road network, the prompt list for the land use devel-
opment should be used to complement the prompt lists for the related RSA stage. An
understanding of the general environment around the project will help auditors make the
best use of prompt lists.
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CHAPTER 8

A General Procedure for Using Prompt Lists

The following outlines a general procedure of using prompt lists:

Approach to
using prompt
lists.

e Before starting, the RSA team should decide collectively if they want to use prompt
lists, and if so, which prompt lists to use, and how to use them. The prompt lists
appended to this guideline are general prompts only. The RSA team may wish to
photocopy the prompt lists provided. More detailed, printable prompt lists are down-
loadable from the FHWA RSA website. Alternatively, electronic prompt lists may be
downloaded from the website, and installed on RSA team computers.

e Some RSA team members may find it useful to tailor the electronic prompt lists to a
specific scheme to be audited (delete non-relevant items or adding specific questions
to be prompted);

e The prompt lists are generally designed to help the RSA team members to think about
broader issues first (“general topics”) and to get into specific details after the more
general issues are considered. Note that even though some checklist items may seem
similar, they appear in different sections and are supposed to be interpreted
differently; i.e., in relation to the topic of the section (e.g., “General Topics" as
opposed to “Intersections,” etc.).

¢ In the RSA process, the RSA team may note on the prompt lists any issues that
represent a safety concern or require further review and provide their comments.
Additional details can be logged on the plans and drawings. It is helpful to take
photographs illustrating the identified safety concerns and reference them in the
prompt lists. These graphics may be used during RSA analyses and may subsequently
be appended to the RSA report.
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Prompt List 1 - Detailed (Sample portion)

Planning Stage Audit

Intersections
1. Location, spacing, types

e Are all intersections located safely with respect to the horizontal and vertical
alignment?

e Where intersections occur at the end of high-speed environments (e.g., at approaches
to towns); are there traffic control devices to alert drivers?
2. Readability (perception) by drivers

e |s the form and function of the intersection clear to drivers on all approaches? (Check
by driving.)

e Are all conflict points between vehicles safely managed?

e s the intersection layout obvious to all road users?

e s the alignment of curbs obvious and appropriate?

e |s the alignment of traffic islands obvious and appropriate?

e |s the alignment of medians obvious and appropriate?

e Can all likely vehicle types be accommodated?

e Are merge tapers long enough?

e |s the intersection free of capacity problems that may produce safety problems?

e Are there sufficient visual cues to prevent overshooting into the conflicting traffic?

3. Road Users, traffic mix

Pedestrians, bicyclists

e Are the sight lines adequate for the safety of all pedestrian groups?

e s the movement of vulnerable road users safely accommodated at all intersections?

4. Design Consistency

FHWA Road Safety Audits Guidelines
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APPENDIX A

Reactive and Proactive Approaches to Road Safety

A reactive approach to road safety is associated with the identification of locations Limitations to

experiencing safety problems (screening), problem definition (diagnosis), and the iden- the reactive

tification and implementation of countermeasures (cure). approach to road
safety.

A proactive approach to road safety is associated with the prevention of safety
problems before they manifest themselves in the form of a pattern of crash occurrence.

Both prevention and cure should be inherent elements of an overall road safety manage-
ment system.

A reactive approach to road safety is based on the analysis of existing crash data. Road
safety improvements proposed are considered in reaction to identified safety problems
brought to light by crashes that have occurred after the road has been designed, built, and
opened to the traveling public. Traditional reactive road safety engineering processes
include such activities as information collection and management (crash information sys-
tems), identification of problem locations on the road network, analysis, development and
implementation of countermeasures. The Hazard Elimination Program or a jurisdictions
high crash location list are examples of reactive approaches to crash frequency and/or
severity reduction.

Limitations of the reactive approach are as follows:

e |t requires the identification of high crash locations before improvement plans may be
developed and implemented;

e The supporting crash data is often dated, incomplete and/or insufficient to support
accurate diagnosis and intervention; and

e |t may also be more costly, since improvement plans are necessarily implemented on a
road already built and open to public.

Despite these limitations, no road safety management system can be considered complete
without a reactive component as it is a powerful tool for addressing existing safety prob-
lems.
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Benefits of a
proactive
approach to
road safety.

64

A proactive approach focuses on the evolving “Science of Safety”, that is, what is known
about the evolving specific safety implications of highway design and operations decisions.
The proactive approach applies this knowledge to the roadway design process or to the
implementation of improvement plans on existing roads to diminish the potential of crash-
es occurring prior to the road being built or reconstructed. Conducting RSAs is an example
of a proactive road safety strategy.

The advantages of a proactive approach include:

e Crash prevention: It is not necessary for crashes to occur before crash prevention
measures are taken: and

e Lower costs: Changing plans is easier and less costly than to implement an
improvement plan on a road open to the public.

Effective road safety management programs should exercise an optimal balance between
reactive and proactive strategies.

While each jurisdiction will determine an optimal balance based on local conditions, the
potential benefits of implementing RSAs are clearly significant.

FHWA Road Safety Audits Guidelines
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APPENDIX B

Evolution of Road Safety Audits

The concept of RSAs originated in the United Kingdom (UK) during the early 1980's. The
concept evolved out of concerns that some newly constructed roads were experiencing
high crash frequencies or severities that could have been prevented through more safety-
conscious design decisions. By 1991, the UK Department of Transport made RSAs manda-
tory for all national trunk roads and freeways. National guidelines adopted in 1996 rec-
ommend that ideally all projects should be subjected to a RSA if it is achievable, within
available resources.

By the early 1990's, RSAs were being introduced in Australia and New Zealand. Individual
states in Australia use their own policies to select projects for auditing. Through the 1990s,
RSAs were introduced to other countries such as Denmark, Canada, the Netherlands,
Germany, Switzerland, Sweden and South Africa. In recent years RSAs have been active-
ly implemented in the developing countries such as Malaysia, Singapore, Bangladesh,
India, Mozambique and United Arab Emirates. Presently, the World Bank and European
Transport Safety Council are actively promoting RSAs as part of national road safety pro-
grams.

Recognizing a potential for RSAs to become an effective proactive tool in road safety man-
agement systems in the US, the FHWA sponsored a scanning tour in Australia and New
Zealand in 1996. The conclusion was that RSAs hold promise in maximizing the safety of
roadway designs and operations and should be piloted in the US. The FHWA National
Highway Institute (NHI) offers a training course on RSAs and FHWA has developed a new
course on road safety audits for local agencies. Information on these training courses as
well as basic information and success stories relating to RSAs can be found at
http://safety.fhwa.dot.gov/rsa.

A major step towards implementation of RSAs in the US was the FHWA RSA pilot pro-
gram. Pennsylvania DOT developed a program to implement RSAs at the design stages of
projects. New York DOT developed a program to integrate RSAs into their pavement over-
lay program. lowa DOT developed a program to integrate RSAs into their 3R projects
(pavement rehabilitation, restoration and resurfacing). The first application of RSAs to a
mega-project in the US occurred in 2003, when designs for the Marquette Interchange
upgrade in Milwaukee, Wisconsin were audited. RSAs for existing local roads are also
being conducted by the Metropolitan Planning Commissions of New Jersey and Vermont.

FHWA Road Safety Audits Guidelines

Visit the FHWA
RSA website at
http://safety.
fhwa.dot.gov/rsa.


http://safety.fhwa.dot.gov/rsa
http://safety

APPENDIX B

NCHRP Synthesis
of Highway
Practice 3-36:
“Road Safety
Audits: State of
the Practice”.

Experience from the pilot RSAs indicates that they have a proven positive road safety
effect and should be further integrated into road safety management systems. The pilot
programs also revealed a diversity of opinions and views that currently exist regarding the
role, scope, and application of RSAs. Details on RSA practice in the US are contained in
the NCHRP Synthesis of Highway Practice 3-36: “Road Safety Audits: State of the
Practice” available from the Transportation Research Board (TRB) bookstore at
http://trb.org/bookstore/ or call (202) 334-3213.

This synthesis includes documented information, results of surveys of state and local trans-
portation agencies along with detailed case study information and profiles of innovative
agencies and practices.
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CASE STUDY 1

Road Safety Audit of Preliminary Design:

US Route 1 - Grading, Drainage, Base and Sidewalk

Camden, Maine

CASE STUDY The Maine Department of Transportation (DOT) was implementing a project to
improve a 1.7 mile length of US Route 1 in the vicinity of Camden State Park near
Camden, Maine. The project was to include sidewalk, drainage, shoulder, and util-
ities work.

1

The community and the engineers were concerned about the best way to provide
safe access for sidewalks along and across the highway and to reduce vehicle trav-
el speeds in the vicinity of the park. To address these considerations, the engineers
conducted a road safety audit to identify the best way to provide the sidewalk and pedes-
trian crossing in the vicinity of the park.

The project was in the preliminary design stage, so several alternative roadway cross-sec-
tions and sidewalk treatments had been developed. Five people participated in the audit:
the Camden Police Chief, two people from the maintenance and operations division, an
urban and arterial engineering technician, and a project manager from the Bureau of
Planning.

Team members conducted a field visit and reviewed preliminary plans, crash data, project
history, Maine Access Management rules, the Maine Highway Design Guide, and the
Manual on Uniform Traffic Control Devices. Through the review, the report identified both
general and specific findings. In general, the auditors provided comments for the design
alternatives, including possible applications of mountable curbs, emergency stopping loca-
tions, applicability of bollards, construction traffic management plans, potential seasonal
flooding issues, overhead signs, and striping.

Relative to travel speed and pedestrian safety, the
auditors made specific recommendations for loca-
tions of overhead signs, cross-walk locations, loca-
tions where the shoulder might be widened to sepa-
rate vehicle door swings from bicyclists passing by,
guardrail locations to optically narrow the road, the
location of speed reduction zones, and a monitoring
program to test for improvements. The auditors fur-
ther recommended that if suitable speed reduction
was not achieved, then a pedestrian tunnel should be
considered. The RSA report was three pages long.

FHWA Road Safety Audits Guidelines
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CASE STUDY 2

Road Safety Audit Program:

South Carolina Department of Transportation

CASE STUDY The South Carolina Department of Transportation (SC DOT) has established a

2 Road Safety Audit (RSA) program. Following development of all of the manage-
ment policies, program structure, training, and implementation guidelines, the SC
DOT had a goal of conducting audits on 10 projects per year. To achieve this goal
an Advisory Committee was established that included engineering directors for
such activities as traffic, construction and safety, and district engineering adminis-
trators. The Advisory Committee was responsible for overseeing program devel-
opment, training, goals and visions, and implementation. The following activities are includ-
ed in the overall program:

e The Advisory Committee solicited interest from all State technical staff for possible
participation in RSA training. Sixty staff members were selected for training and 2-year
terms as road safety auditors.

e Annually, staff submits applications for project road safety audits. The Advisory
Committee selects the widest array of projects possible, including projects from different
areas of the State, on different types of road facilities, in different stages of development,
and that are either typical or unusual.

e With training complete and projects selected, the RSA Coordinator arranges teams and
completes logistics (e.g., travel, scheduling, billings, etc.) for each of the audits.

e The audit team travels to the site, conducts field visits, reviews project documentation,
and meets with the District Engineering Administrator. Subsequently, the audit team pre-
pares an audit report documenting findings and recommendations in priority order.

e The District Engineering Administrator then has 45 days to prepare a formal written
response to the audit report. This response outlines what will and won't be
implemented and provides justification for each decision; thus documenting the actions
of the “reasonable and prudent engineer.”

The SC DOT has conducted 11 audits (2 on new facilities, 5 on facilities under construction,
and 4 on existing facilities). The response to the audits has been positive and it is anticipat-
ed that the RSA program will continue to grow.
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CASE STUDY 3

Road Safety Audit of Existing Roads:

Hughes County, South Dakota

CASE STUDY Since receiving Road Safety Audit (RSA) training, South Dakota has conducted

3 RSAs on existing roads in their county road systems, including Hughes County.
This RSA was conducted when the County Highway Superintendent identified a
need and contacted the South Dakota Local Transportation Assistance Program
(SDLTAP) to organize the audit. The SDLTAP requested aid from the Department
of Transportation (DOT) Traffic & Safety Engineer in the DOT Office of Local
Government Assistance and from the FHWA Traffic & Safety Engineer.

Seven team members participated in the audit, including three representatives from SDLTAP,
two representatives from FHWA, a guest County Highway Superintendent, and the DOT
Traffic & Safety Engineer. The DOT Traffic & Safety Engineer served as the leader of the
audit team.

The audit team reviewed five existing roadway facilities, which were previously classified by
the County Highway Superintendent responsible for the roadways as rural roads that were
either major or minor, and either high-, medium-, or low-speed highways. The team con-
ducted a field visit to the existing facilities and prepared a report summarizing the findings.
The RSA summarized the classification, posted speed, and conditions of the existing road
and classified the recommended improvements as: 1) items where immediate safety
improvements should be made, 2) items where low cost improvements could have a posi-
tive impact on safety and should be considered in a reasonable period of time, and 3) items
identified as high-cost improvements that should be considered as funds become available
for a major rehabilitation or reconstruction of the roadway. These recommendations per-
tained to improvements such as relocating utility poles, modifying signing and striping,
maintaining landscaping, and improving grading.

At the end of the RSA, the items listed in the report were reviewed in a closeout meeting
with the Highway Superintendent responsible for the roadway. The Traffic & Safety
Engineer prepared the final report and forwarded it the Highway Superintendent. A master
copy of the report was also stored in the Office of Local Government Assistance files. The
RSA report was nine pages long.
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CASE STUDY 4

Road Safety Audit of Preliminary Design:

Minnehaha County, South Dakota

CASE STUDY The South Dakota Department of Transportation (SDDOT) was planning a proj-

4 ect to upgrade existing interchanges and build a new interchange on 1-29 in Sioux
Falls, South Dakota. The interchange upgrades were planned on 1-29 at the SD 42
interchange, which consisted of work on [-29 from Skunk Creek to the vicinity of
Russell Street and on SD 42 between Marion Rd and Lyons Boulevard. The new
interchange was being constructed at the intersection of 1-29 and Madison Street.

When the project was in the preliminary design phase. Six people participated in the audit:
a representative from Road Design at SDDOT, a Pavement and Materials Engineer from
FHWA, the Sioux Falls City Traffic Engineer, the Sioux Falls Assistant Public Works Director,
a traffic engineering specialist from the DOT Local Government Assistance, and the SDDOT
Region Traffic Engineer.

Team members reviewed preliminary project plans, crash data, traffic volume data, and typ-
ical design manuals including: the AASHTO Road Design Manual, the Federal Manual on
Uniform Traffic Control Devices (MUTCD), the State of South Dakota Standard
Specifications, and the Highway Capacity Manual. Through the RSA, the report identified
35 safety concerns and findings ranging from access management, to drainage improve-
ments, to grading improvements, to modifying construction phasing, to meeting ADA
requirements. The safety benefits of some recommendations were stated explicitly, such as
in the discussion of snow removal and snowmelt run off on the ramps. The report explained
that lack of direct sunlight could cause slick ramp conditions for extended periods of time.
The safety benefits of other improvements were implied as in the recommendation to
remove the proposed curb along the Interstate shoulders and ramps in the design. The RSA
report was six pages long.
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CASE STUDY 5

Preliminary Design Stage Audit:

Route 22/Spring Street Intersection — Upgrade;

Westbrook, Maine

CASE STUDY The Maine Department of Transportation (Maine DOT) was implementing a proj-

5 ect to widen the Route 22/Spring Street intersection in the Town of Westbrook,
Maine, to provide additional through lanes as well as dedicated left-turn lanes.
The existing intersection was experiencing capacity issues and was identified as a
high-crash location by the Maine DOT. To address the safety issues, the engineers
conducted a Road Safety Audit (RSA).

The project was in the preliminary stage of design. Six people participated on the audit team
representing four different divisions of the Maine DOT. This included two traffic engineers,
one division engineer, one assistant engineer, one representative from the Regional
Program, and one representative from Traffic Engineering.

Consistent with many other RSAs, the audit team conducted a 2-hour field visit and
reviewed preliminary plans and crash data. However, a unique element of this report is that
it specifically stated the following “The audit was conducted based on the assumptions that
the existing highway was built to the design standards at the time of construction, the plans
for the proposed improvements were according to current design standards, the utilities
would be moved outside of the clear zone, the pedestrian and bicycle traffic had been con-
sidered, the capacity issues had been considered, and all traffic signals and signing would be
consistent with the Manual on Uniform Traffic Control Devices.” The audit team felt it
would be useful to outline the context and considerations for the audit.

Based on the team's review, the RSA identified 11 safety issues whose correction ranged
from minor modifications such as providing wider median islands to accommodate signs, to
more extensive changes such as redesigning the loca-
tions of accesses and minor street intersections in the
vicinity of the Route 22/Spring Street intersection.
The RSA report was three pages long.
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CASE STUDY 6

Road Safety Audit of Existing Roads:

District 3. lowa

CASE STUDY District 3 of the lowa Department of Transportation (DOT) conducted a Road

6 Safety Audit for seven existing rural highways throughout the District in lowa. The
audit was conducted by driving and walking along the subject roads.

The road safety audit team consisted of ten participants from the Office of Traffic
and Safety, the Federal Highway Administration, lowa State University's Center
for Transportation Research and Education, maintenance, engineering, and
design, and included one consultant. The audit team reviewed the crash summaries prior to
the field visit.

Through the review, the team identified many general observations, such as a lack of side-
walks on many routes, particularly in the community of Denison. In addition, the team paid
special attention to horizontal and vertical curves on three of the reviewed highways. There
were cases where left curves were followed by vertical crest curves, which the report
explained are particularly vulnerable to crashes. The report discussed treatment options such
as chevrons, curve widening, shoulder super elevation, and rumble strips, as well as many
other improvements.

The report also discussed the potential safety implications of reduced roadside mowing,
including reduced site distance and obstacles in the clear zone. Based on the review, the dis-
trict suggested that mowing and roadside maintenance be added to the “Safety Review
Checklist” maintained by the Office of Traffic and Safety. The RSA report was six pages
long.

72 FHWA Road Safety Audits Guidelines



CASE STUDY 7

Walkability and Bikeability Checklist

Pedestrian and Bicycle Information Center, walkinginfo.org

CASE STUDY The Pedestrian and Bicycle Information Center has developed a walkability and
bikeability checklist for community members to use in assessing facilities in

-
their neighborhoods.

In the walkability checklist, residents are asked to pick a typical route that they
travel (e.g., to the store, or to school) and to walk the route with the checklist
in hand. Some of the questions on the checklist included:

s there space to walk?

e s it easy to cross streets?

e Do drivers behave well?

e s it easy to follow safety rules?
e |s your walk pleasant?

Residents are then provided with tools for scoring the results, and most importantly, a list of
ideas for addressing concerns.

While these tools do not follow the formal
RSA process, they are effective tools in raising
awareness of safety issues. Local or State
planners and engineers could encourage resi-
dents to use these surveys as part of a pro-
ject's public involvement process. The results
of the survey provide information about the
user's perceptions of safety on a facility. These
perceptions are important complementary
information to the crash, roadway, and traffic
volume data that is typically readily available
to city or state staff.

The walkability checklist is available at
www.walkinginfo.org
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