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INTRODUCTION 

- Intersection Fatal Crashes Represent 
22% of All Fatal Crashes 

.:-- Intersection -
Unsignalized 14% 

(FARS 2007) 

\ Intersection -
Signalized 8% 

Distribution of Intersection Fatal Crashes 

Intersections are a small portion 
of the highway system, but have a 
relatively high number of crashes. 

39% of total crashes 
- 52% at unsignalized intersections 
- 48% at signalized intersections 

27% of total fatalities 

22% of total fatal crashes 

23% of total serious injuries 

(GES 2006, FARS 2007) 

The Highway Safety Improvement Program 
(HSIP), described in 23 USC Section 148, is a 
Federal-aid program that provides funding for 
infrastructure-related safety improvements that 
correct or improve a hazardous road location or 
feature, or address a highway safety problem. 

Strategic Highway Safety Plans (SHSPs), which 
are a requirement of the HSIP, are statewide­
coordinated safety plans that provide a com­
prehensive framework, and specific goals and 
objectives, for reducing highway fatalities and 
serious injuries on all public roads. 

Intersection safety is an important element in 
many States· SHSPs. 

■ 1. INTRODUCTION 

Purpose 

The purpose of this Strategic Intersection Safety Program Guide is to 
provide assistance in planning, developing, implementing, and maintaining 
an intersection safety program for State and local agencies responsible for 
intersection safety. This guide d11scribes, and lists reference materials for, a 
strategic process involving: 

• Identification of intersection safety improvement needs 

• Development of strategic goals for an intersection safety program 

• Selection of scope for specific intersection safety action plans 

• Development of performance-based goals for intersection safety 
action plans 

• Selection of projects that include effective strategies and 
countermeasures 

• Implementation of projects 

• Evaluations of the effectiveness of the projects implemented 

This guide can be useful for developing a strategic intersection safety 
program for any State or local highway agency. In particular, this guide fol­
lows a process and framework that can be used to develop and implement a 
Strategic Highway Safety Plan (SHSP) and to prioritize projects in a Highway 
Safety Improvement Program (HSIP) (see side bar). The guide contains 
specific information for planning intersection safety improvements, which 
are often included in an Intersection Safety Emphasis Area within an SHSP 
or local intersection safety program. 

This guide is a tool for State or local highway agency personnel who are 
responsible for improving safety at intersections, such as highway plan­
ners and managers involved with traffic operations, safety, and engineering; 
emergency medical services; law enforcement; and highway safety educa­
tors and advocates. It is applicable, and scalable, to any size and type of 
highway jurisdiction desiring to improve intersection safety. 

Scope 

The scope of this guide includes intersections in urban, suburban, and rural 
areas, with or without traffic control signals. The various road user types 
at intersections, including motorists, pedestrians, and bicyclists, are all 
considered in the guide's strategic process because of their importance to 
intersection safety. 

In this guide, the term intersection is used in a general sense to encompass 
both the area within the curbline limits of the intersecting roads and the 
intersection approaches. 

Countermeasures used to improve intersection safety may apply to either 
or both of these areas. In other safety reports, crashes that occur within 
the curbline limits of the intersection are often called intersection crashes, 
while those that occur on the intersection approaches (usually within 
250 feet of the intersection) are called intersection-related crashes. Both 
categories of crashes are critical to determining intersection safety needs 
and should be considered when prioritizing needs and assessing potential 
strategies and countermeasures. 



Driveways and other access points on a road are essentially small intersec­
tions, and many of the intersection countermeasures discussed in this guide 
may apply to them. 

The guide does not address interchanges, highway-rail grade crossings, or 
trail crossings; however, the guide may be applicable to intersections within, 
adjacent to, and affected by these highway features. Examples include inter­
sections on interchange ramps, traffic signals modified for adjacent high­
way-rail crossings and/or light-rail crossings, and intersections adjacent to 
trails and multi-use paths. 

■ 2. ESTABLISHING A STRATEGIC INTERSECT/ON SAFETY PROGRAM 

The strategic process described in this Guide for improving safety at inter­
sections can assist in the development and implementation of an effective 
and efficient intersection safety program. Key elements of a strategic inter­
section safety program include: 

• forming a stakeholder group 

• identifying intersection safety needs 

• defining goals 

• developing action plans and associated projects, which include 
strategies and countermeasures and the locations where they will 
be implemented 

• evaluating the results 

A strategic process of this type typically leads to a balanced and cost­
effective cyclical process of planning, implementation, and evaluation that 
addresses specific intersection safety and operational concerns at the 
highest-need locations. 

The process described here provides a logical planning approach that helps 
justify and coordinate intersection safety improvement initiatives within 
jurisdictions of any size. At the State level, for example, this process can be 
used to develop an intersection safety emphasis area for the SHSP and to 
develop action plans to implement the SHSP. This would serve as a major 
planning resource for implementing intersection safety projects through the 
transportation planning process. Figure 4 shows the relationship of an inter­
section safety portion of an SHSP to a typical overall transportation planning 
process in a State. It shows various safety improvement programs that may 
serve as resources for an intersection safety program. It also illustrates 
the relationships between the various plans, which can aid agencies in the 
coordination of their programs. The process can be important in integrating 
State and local intersection safety initiatives into long-range and short­
range project planning and decision-making. 

ESTABLISHING A 
STRATEGIC INTERSECTION 
SAFETY PROGRAM 

Bicycles and Pedestrians 
Crossing an Intersection 

Signalized Intersection 
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-SHSP Relationship to Other 
Planning Documents 111 

An intersection improvement strategy is a treat­
ment or method for improving safety at intersec­
tions. Each strategy may address a particular 
safety need or a particular intersection feature, 
and typically includes one or more countermea­
sures that can be implemented to improve safety. 
An intersection countermeasure is a specific im­
provement made or action taken at an intersec­
tion to reduce the crashes of a target crash type 
or at a particular type of intersection. 

• Engineering countermeasures involve a 
physical improvement such as a change 
in intersection type, geometry or traffic 
control or other physical improvement that 
may support non-engineering 
countermeasures. 

• Non-engineering countermeasures may 
include targeted enforcement, educational 
campaigns, or emergency medical services 
(EMS) coordination. 

Intersection safety projects: 
• Implement strategies and countermeasures 

at specific intersections, or across a group 
of intersections of a certain type or with a 
common need 

• Provide individual or coordinated 
engineering and/or non-engineering 
strategies and countermeasures 

• Provide the needed resources, such as 
funding and administrative authority, to 
implement improvement strategies and 
countermeasures 

Metropolitan 
Transportaffon Plans 

TIP 
(Metropolitan) 

State Strategic Highway 
Safety Plan (SHSP) 

(Intersection Portion) 
(23 u.s.c. § 148) 

HSIP 
(23U.S.C. 

§ 148) 

Statewide 
Transportation 

Improvement Program 
(STIP) 

CVSP = Commercial Vehicle Safety Plan 
HSP = Highway Safety Plan 
TIP = Transportation Improvement Programs 
HSIP = Highway Safety Improvement Program 
STIP = Statewide Transportation Improvement Programs 

Statewide 
Transportaffon Plan 
(Long Range Plan) 

Other State 
Plans 

(e.g. Freight Plan, 
Ped /Bike Plan) 

Role of an SHSP in a Strategic Intersection Safety Program 

A State's Strategic Highway Safety Plan (SHSP) should serve as a resource 
for any intersection safety program developed by a State or local agency. It 
is a strategic safety plan that can and should provide focus, coordination, 
and support for all road safety programs within a State or local agency. 
Importantly, a SHSP can include and coordinate safety programs in each 
of the 4Es (engineering, enforcement, education, and EMS). Therefore, any 
intersection safety program, whether at the State or local level, can and 
should help achieve the intersection safety goals in an SHSP because they 
would be part of the safety program and goals for the State. 

An SHSP is a cooperatively coordinated statewide safety plan that provides 
a comprehensive framework with specific data-driven goals and objec­
tives for reducing fatalities and serious injuries on all public roads. The 
development of an SHSP is a Federal requirement for State DOTs. The goals, 
objectives and emphasis areas outlined in the SHSP must be developed 
in consultation with public and private safety stakeholders at the Federal, 
State, and local levels.1 11 The collaborative process allows for all highway 
safety programs in the State to align, focus, and leverage resources for 
defining and addressing safety challenges indicated by data analyses. 

All 50 States and the District of Columbia have developed an SHSP using 
processes approved by the Federal Highway Administration (FHWA).111 This 
guide presents a summary of the overall strategic safety goals and strategic 
intersection safety goals as well as intersection improvement strategies 
found in the SHSPs. This summary, shown in Tables 1 through 8, illustrates 
the level of emphasis States have placed on intersection safety in their 
SHSPs. Such information can be useful for State and local agencies that are 
creating or updating their intersection safety programs. 



Intersection safety programs should be updated periodically. For example, 
States may modify the emphasis areas and goals in their SHSP to reflect 
changing needs or because their original goals have been met. As SHSPs 
are modified, overall intersection safety program goals may need to be up­
dated to reflect SHSP modifications. As of 2008, 45 of the 51 SHSPs included 
a strategic overall fatality reduction goal in the form of either an anticipated 
reduced fatality rate or a specific reduction in percentage or number of 
fatalities. Such goals typically reference a goal year or a time period over 
which the anticipated reduction will be achieved. Two States do not present 
an overall fatality-reduction goal, but present a fatality-reduction goal for 
each emphasis area in their SHSPs. One State indicates a goal of achieving 
zero fatalities without a target date. The remaining three States use a goal 
of fatality and/or injury reduction, but do not indicate a specific anticipated 
number, rate, or percentage for reduction. In addition to fatality-reduction 
goals, some SHSPs contain either injury-reduction or crash-reduction goals. 
Table 1 presents a summary of overa/lSHSP strategic safety goals, most of 
which are anticipated to be achieved in part by intersection safety strate­
gies either described in the SHSP or in other intersection safety programs. 

- Severity Levels Considered in Overall SHSP Goals 

Number of Percent of all 
Crash severity levels considered SHSPs SHSPs 

Overall SHSP Goals 45 88.2 
Reduce fatalities 45 88.2 
Reduce fatal crashes 3 5.9 
Reduce serious, disabling, or 10 19.6 

incapacitating injuries or injuries 
requiring hospitalization 

Reduce all injuries 7 13.7 
Reduce all injury crashes 1 2.0 
Reduce all crashes 2 3.9 

Most SHSPs make intersection safety a focus area, or discuss strategies 
and countermeasures within other emphasis areas for improving intersec­
tion safety. SHSPs often present specific strategic intersection safety goals, 
identify the State's intersection safety needs, and/or guide investment deci­
sions to achieve significant reductions in intersection-related fatalities and 
serious injuries. Some SHSPs specify the intersection safety projects they 
plan to implement, but more often SHSPs discuss the need for action plans 
and potential strategies and countermeasures to address strategic goals, 
while specific projects are defined when developing the action plans that 
implement the SHSPs. 

- Crash Severity Levels Considered 
in SHSP Intersection Goals 

Number of Percent of all 
Crash severity levels considered SHSPs SHSPs 

INTERSECTION GOALS 15 29.4 
Reduce fatalities at intersections 6 11 .8 
Reduce combined fatal and serious 2 3.9 

injuries at intersections 
Reduce combined fatal and serious 3 5.9 

injury crashes at intersections 
Reduce combined fatal and all injury 2 3.9 

crashes at intersections 
Reduce all injuries at intersections 2 3.9 
Reduce all crashes at intersections 2 3.9 

'• .. 

•• .. 

--

Destination Saving 
lives 

Maryland Strategic Highway Safety Plan 

Logo of Maryland SHSP 

The State SHSP development process 
considers any road safety programs, 
regardless of jurisdiction, that may affect 
the statewide strategic safety goals. 

"4Es" of Road Safety Programs: 
• Engineering 
• Enforcement 
• Education 
• Emergency Medical Services (EMS) 

Federal guidance for the development 
of State SHSPs is presented in Strategic 
Highway Safety Plans: A Champion's Guide 
to Saving Lives. 111 
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Typically, States identify between four and 
eight emphasis areas in their SHSPs. 

Currently, 25 States have identified 
intersection safety as an emphasis area in 
their SHSPs; 15 States include intersections 
as a subcategory in another emphasis area. 

■ II 

Fifteen States include strategic intersection safety goals in their SHSPs. 
Table 2 presents a summary of the strategic intersection safety goals in­
cluded in the State SHSPs. 

In State SHSPs for wh ich a strategic intersection safety goal is not specifi­
cally given, the overall strategic goal may be applied proportionally to the 
strategic intersection goal. For example, if the overall strategic goal is to 
reduce fatal and serious injury crashes by 20 percent over the next five 
years, the strategic intersection safety goal could be to reduce fatal and se­
rious injury intersection crashes by 20 percent over the same time period. In 
cases where the overall goal is to reduce a specific number of crashes, the 
intersection goal can be to reduce a percentage of that number of reduced 
crashes equal to the percentage of total crashes that occur at intersections. 

Most SHSPs identify and categorize their various safety programs into 
emphasis areas. Intersection safety is an emphasis area in about half of the 
States' SHSPs. Most of these States outline specific intersection improve­
ment strategies for addressing the types of intersection crashes that are 
overrepresented in the data. In addition, intersection improvement strate­
gies are often included in other safety improvement emphasis areas such as 
for pedestrians, older drivers, commercial motor vehicles, motorcycles, ag­
gressive driving, distracted driving, impaired driving, speed, EMS, occupant 
protection, roadway departure, work zones, and data management. Consul­
tation and coordination between the various emphasis areas is important to 
the successful development, planning, and implementation of safety projects 
and to achieving the strategic goals for the intersection safety program. 
Coordination between participating agencies also helps create the support 
required from all stakeholders to successfully address the jurisdiction's 
intersection safety needs. 

Table 3 presents a summary of the emphasis areas in SHSPs that address 
intersection crashes with intersection-related strategies or countermea­
sures. Of the 51 State SHSPs available in 2008, 25 SHSPs include an empha­
sis area for intersection safety improvement. Fifteen additional SHSPs list 
intersections as a subcategory under another emphasis area. Therefore, a 
total of 40 SHSPs have a specific intersection emphasis area or emphasis­
area subcategory. Twenty-five SHSPs include intersection safety strategies 

- Intersection-Related Emphasis Areas 
Included in SHSPs 

SHSP emphasis areas addressing 
intersection crashes 

Specific intersection safety emphasis area 
Intersections as a subcategory in another 

emphasis area: 
Serious crash types 
Infrastructure/ roadway/ environmental 

Intersection strategies or countermeasures in 
other emphasis areas:• 

Pedestrians/bicyclists 
Older/restricted drivers 
Aggressive driving/speeding 
Railroad crossings 
Building safer roadways 
Continuing successful safety programs and 

initiatives 
Design, construction and maintenance 
Locations with potential for crash reduction 

None of above 

Number of 
SHSPs 

25 
15 

6 
9 

25 

17 
7 
7 
5 

1 
1 
4 

Percent of all 
SHSPs 

49.0 
29.4 

11 .8 
17.6 
49.0 

33.3 
13.7 
13.7 
9.8 
2.0 
2.0 

2.0 
2.0 
7.8 

• :some SHSPs present intersection-related strategies in more than one emphasis area. 



in other emphasis areas such as pedestrians/bicyclists, older/restricted 
drivers, aggressive driving/speeding, railroad-highway grade crossings, and 
locations with potential for crash reduction . Few SHSPs include no strate­
gies specifically related to intersection safety improvements. 

Although the level of detail and the content used to discuss intersection 
safety initiatives may vary between SHSPs, an SHSP that includes an 
intersection safety emphasis area helps provide a focus and framework for 
improving intersection safety on a comprehensive, coordinated basis. 

Several documents that are relevant to, and can assist in, intersection safety 
program development include: 

• FHWA Transportation Planner's Safety Desk Reference-21 

• FHWA Public Roads, Vol. 6, No. 6, Proactive Approach to Safety 
Plannin[P 

• FHWA Transportation Safety Planning Brochure-41 

• FHWA National Agenda for Intersection Safety51 

• FHWA Making the Case for Transportation Safety-Ideas for 
Decision Makers-6

' 

• NCH RP Report 500, Guidance for Implementation of the AASHTO 
Strategic Highway Safety Plan (Volumes 5 and 12) 17•81 

• NCH RP Report 501, Integrated Safety Management Process-91 

• NCH RP Report 546, Incorporating Safety into Long-Range 
Transportation Plannin{/- 101 

• TRB Transportation Research Circular E-C025, Safety-Conscious 
Planning111 

• TRB Transportation Research Circular E-C041, Supporting the 
Establishment of Safe Transportation Networks-121 

■ 3. STRATEGIC INTERSECT/ON SAFETY PROGRAM PROCESS 

The strategic process for development, implementation, and evaluation 
of strategic intersection safety programs described in this section can be 
useful and applicable whether the program will be included in a statewide 
safety plan, such as an SHSP, or in a plan for a specific local jurisdiction. 

Figure 7 illustrates the strategic process developing for an intersection 
safety program. The " Process Decisions/Determinations," shown in the first 
column of Figure 7, represent the major steps in the process. These steps 
are individually desc ribed as Steps A through Lin this section of the guide. 
These process steps are associated with "Related Documents" and "Sup­
porting Actions" identified in the center and right columns of Figure 7, re­
spectively. The process shown in Figure 7 and described below is applicable 
to the development of any highway safety program, including an SHSP, but 
additional details relevant to intersection safety are presented as illustra­
tions for this guide. Applying this SH SP-based process will help assure that 
the resulting intersection programs are compatible with the State's SHSP 
and that the planning process considers the various road safety improve­
ments that may affect the State's strateg ic goals. 

While Figure 7 shows each step in a particular order, it is important to rec­
ognize the iterative nature of the process, especially the steps involving the 
development of intersection safety action plans (Steps E through 1). These 
steps may be reordered based on agency priorities, available resources, 
or the decisions made in other steps of the process. For example, the step 
in which strategies and countermeasures are chosen is shown prior to the 

STRATEGIC INTERSECTION 
SAFETY PROGRAM PROCESS 

NCHRP 
REPORT 501 

Integrated Saflty 
Management Procelll 

Cover of NCHRP Report 501 
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step in which sites for implementation of these strategies and countermea­
sures are identified. This order was chosen to encourage agencies to select 
treatments based on needs identified from their data. However, once spe­
cific improvement sites are selected and studied, the specific list of strate­
gies and countermeasures to be implemented may need to be reconsidered 
to fit the safety improvement needs of those specific sites. In addition, while 
performance-based goals are initially set prior to the selection of strategies 
and countermeasures, these goals may need to be modified to fit realistic 
expectations of crash reductions that will be provided by those countermea­
sures. The steps in the process have been given letters, rather than num­
bers, so as not to suggest an inflexible sequence. 

Step A-Identify Key Stakeholders 

An initial step in developing an intersection safety program is to identify key 
stakeholders and to bring them together in a task force or working group. 
This initial step requires managerial support and inclusion of participants 
with a diverse knowledge of intersection safety issues, including each of the 
"4Es": engineering, enforcement, education, and EMS. This helps assure 
that the intersection safety program can be appropriately developed, imple­
mented, and coordinated, and that it will be comprehensive in nature. 

The support activities should include: 

• gaining leadership and managerial support, sponsorship, 
and initiative 

• forming a stakeholder working group with expertise on 
each of the 4Es, as well as expertise on data analysis 

• initiating the program development process 

It is helpful to designate a diverse group of motivated partners and stake­
holders that understand the importance of intersection safety and represent 
each of the 4Es. Personnel with experience in collecting, managing, and 
analyzing safety data should be included. 

Step 8-ldentify Intersection Safety Needs 

An important step in setting the proper direction for an intersection safety 
program is to analyze the best and most complete data available on the 
safety performance of intersections in the jurisdiction. This provides 
legitimacy for the goal-setting process and gives confidence that the key 
intersection safety issues are being addressed. 

A preliminary analysis of intersection safety data and information is help-
ful in seeking initial managerial support. Such an analysis can identify the 
magnitude of intersection safety needs in the jurisdiction and the extent to 
which intersection safety should be a priority. This analysis should be based 
primarily on crash records. Definitions of key crash-related terms include: 

• Crash -any contact between a vehicle and an object, either 
moving or fixed at any speed at which kinetic energy is measurably 
transferred or dissipated. Objects may include a vehicle, 
pedestrian, cyclist, animal, roadside barrier, any objects on or off 
the roadway, etc . 

• Fatal crash-a crash in which one or more person dies at the 
scene or from crash-related injuries within 30 days of the crash. 

• Fatality-a death that occurs as a result of a crash and within 
30 days of the crash (A fatal crash may result in more than 
one fatality) . 

Stakeholder Group 

Stakeholder group should include representatives 
from each of the 4Es-Engineering, Enforcement, 
Education, and EMS. 

Potential Data Sources 
• Crash records maintained by agencies within 

the jurisdiction or by the State 
• State SHSP 
• Intersection inventory data 
• Speed data 
• Driver records (e.g., enforcement, licensing, 

courts) 
• EMS or trauma center data 

8 
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Consider supplementing data with local 
knowledge, such as: 
• Local law enforcement 
• State traffic and maintenance 

engineers 
• Local engineering staff 
• Local residents and road users 

• Incapacitating injury-a crash-related injury, other than a fatal 
injury, that prevents the injured person from walking, driving, or 
normally continuing the activities the person was capable of 
performing before the injury occurred. An incapacitating injury is 
often referred to as a " serious injury" or a "disabling injury." 

Once a decision is made by the stakeholder group to initiate an intersec­
tion safety program or an inte rsection emphasis area within a safety plan, 
a more in-depth analysis of intersection safety data and information should 
be conducted to identify specific intersection safety needs that may be 
addressed by countermeasures. Identification of needs should be based on 
this data-driven process and on the experience and knowledge available to 
the stakeholder group. 

Intersection safety data and related information, such as traffic volumes, 
may be available from State agencies as well as local jurisdictions. The 
stakeholders may have various crash databases created by their own agen­
cies or derived from State-level data. The stakeholder group should attempt 
to review, if available, intersection crash frequencies, severities, patterns, 
types, and locations to determine safety needs. The collection, reporting, 
and availability of crash data is continuously improving as a result of data 
improvement projects and technologies, which in turn improve the quanti­
tative identification of safety needs. State SHSPs are based on statewide 
safety data analyses and should be considered a resource for any develop­
ment of intersection safety programs at the State and local level. 

Section of a Sample Police Crash Report 
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Crash reports provide an abundance of information for the analyst. While individual crash reports are important 
resources for an analyst investigating an individual intersection's safety needs and strategies, collections of such 
crash records are useful for evaluating systemwide intersection safety concerns, trends and needs. 

Crash reports are a primary resource for safety analysis, providing the data and information needed for safety-related 
analyses such as driver and vehicle characteristics, weather and roadway conditions, and location information 
related to intersection crashes. Most crash reports also include a collision diagram, which can further help the analyst 
understand the sequence of events leading to crashes and provide insights into the safety issues that may need to be 
addressed in an intersection program. 

Searchable electronic databases of crash reports allows the data analyst to more quickly and efficiently determine trend 
information such as the percentage of crashes that are occurring at intersections, the proportion of specific crash types 
to total crashes, and the prevalence of certain crash characteristics (e.g., alcohol involvement, speeding, age of driver, 
failure to obey traffic control devices). 

I 



In most States, a State agency such as the Department of Motor Vehicles or 
the Department of Transportation maintains records of intersection crashes. 
In many cases, however, location-based crash data is only available for the 
State-maintained highway system. The completeness of available crash 
data for intersections on local road systems varies widely by jurisdiction. A 
key data limitation in many jurisdictions is the lack of accurate location data 
for crashes, which can affect the accuracy of determining which intersec­
tions have the greatest needs. For example, a crash that is reported as being 
even 100 feet away from where it actually happened may be attributed to 
conditions (such as road design, lighting, or traffic control) that are different 
from those at the actual crash site. 

A review of the "4E" efforts currently devoted to intersection safety in the 
jurisdiction should be performed. Crash types and patterns are strongly 
influenced by such items as intersection design, traffic control, levels of 
enforcement, and education campaigns. Fatality rates may be influenced by 
the timeliness of EMS arrival, particularly at rural intersections. Thus, it is 
most useful to have an intersection inventory that could be referenced when 
identifying safety needs, including items such as: 

• Number and types of intersection designs 

• Traffic controls at intersections (traffic signal, stop sign or other) 

• Intersection traffic volumes 

• Red-light-running education, enforcement and camera programs 

• Other relevant data about the intersection or related programs 

If not included in an inventory database or otherwise readily available, data 
on intersection characteristics may be obtained through a review of crash 
databases or copies of police crash reports. 

Step C-Adopt Strategic Intersection Safety Goals 

Strategic goals are long-term goals that provide a direction and focus 
for present and future intersection safety improvement efforts. This step 
establishes high-level strategic goals for improving intersection safety over 
a specified period of time. An example strategic goal may be to reduce the 
current number of intersection fatalities by 15 percent over the next five 
years. While the SHSP sets statewide strategic goals for overall highway 
safety improvement, some States adopt strategic goals for specific em­
phasis areas, such as intersection safety, in their SHSP (shown previously 
in Table 2). Setting clear strategic goals is critical to the development of 
a successful intersection safety program. Strategic goals help define the 
scope of improvements to be considered and are used to help measure the 
success of program implementation. Later, they can help establish the need 
for changes in future projects, improvement strategies, implementation ap­
proaches, and goals. 

Development, adoption, or recommendation of strategic goals for an 
intersection safety program may be the responsibility of the stakeholders 
involved, but also may be mandated by legislation, decision-makers, and/or 
other strategic plans or policies. 

Key considerations for establishing a meaningful strategic goal for an inter­
section safety program include: 

• Strategic goals should address identified intersection safety needs. 
Strategic goals should define the expected improvements in the 
identified intersection safety needs areas. The reasonableness 
of those expectations can be improved as identification of needs 

... 
""" 

-•• 

Other sources of information that may be 
considered include: 
• Speed data 
• lnteragency agreements 
• Driver records 
• Safety audits 
• EMS/trauma center data 
• Identified high-crash locations 
• Existing plans and programs 
• Motorist complaints 

A strategic intersection safety goal is a 
target that establishes a direction and 
focus for efforts to improve safety at 
intersections. 

10 



11 

Goal-Setting Tips 

• The strategic intersection safety goal 
should be challenging, but achievable. 

• Goal setting is often an iterative process; 
as measures of effectiveness from the 
implemented projects and programs 
become available, expected reductions in 
crashes can be better defined. 

• Goal setting requires a continuous 
balancing of intersection safety needs and 
available funding. 

improves with the use of better data, information, analyses, and 
insights from the relevant experience and knowledge of stakehold­
ers and partners. 

• Strategic goals should reflect consensus of the stakeholder group. 
The consensus for goals from diverse stakeholders helps gain 
greater multi-discipline support for their efforts to achieve the 
goals. A strategic goal should be developed in coordination with 
surrounding or overarching jurisdictions. This coordination will 
increase support from outside agencies who are working toward 
similar or complementary goals. 

• Strategic goals should be quantitative. They should include 
anticipated improvement in relevant, measurable safety outcomes. 
Strategic goals should include numbers or percentages to express 
an expected crash reduction outcome over a specified period of 
time. Defining an appropriate goal is often an iterative process, in 
that experience with treatments and improvement projects may 
provide data that help to better define the crash reductions that can 
be expected. 

• Strategic goals should be broad and hif7h level in scope. The scope 
of strategic goals for intersection safety should define the expected 
jurisdiction-wide impact on intersection safety. Performance-based 
goals, discussed below in Step E, are designed to address specific 
crash types or intersection types, while strategic goals for the in­
tersection safety program should incorporate the expected results 
from all elements of the program combined. Strategic goals may 
result from an iterative process as the performance-based goals 
are refined . As measures of effectiveness from the implemented 
projects and programs become available, expected reductions in 
crashes can be more accurately defined. 

• Strategic goals for intersection safety should be compatible and 
coordinated with other goals. The strategic goals of other agen­
cies, organizations, and programs should be considered during 
the development of strategic intersection safety goals . Strategic 
goals for intersection safety should support the safety goals of 
overarching jurisdictions and programs, such as striving to achieve 
a portion of the State or Federal crash-reduction goals. A reason­
able approach for determining intersection safety strategic goals 
may be to base them on the proportion of intersection crash needs 
or problems that may exist within broader or higher level strategic 
safety goals. For example, if an SHSP strategic safety goal is to 
reduce the number of fatal crashes by 400 in 5 years, and fatal in­
tersection crashes have historically averaged 25 percent of all fatal 
crashes per year, then an intersection strategic safety goal might 
reasonably be a reduction of 100 fatal crashes, or 25 percent of the 
total fatal crashes, in 5 years. Such proportional goal setting using 
crash history data may also be reasonable for defining a jurisdic­
tion's intersection safety strategic goals. 

The following are a few examples of strategic goals that could support an 
overall intersection safety program or an SHSP intersection emphasis area: 

• Decrease fatal crash rate at intersections from 1.1 to 0.8 fatalities 
per million entering vehicles by 2012. 

• Reduce the number of intersection-related fatalities and serious 
injuries to less than 100 by 2015. 

• Reduce fatal and serious injury intersection crashes from 961 in 
2007 to no more than 850 in 2014. 



• Experience ten fewer fatalities at intersections each year for the 
next 25 years. 

After the strategic goals for an intersection safety program have gained 
consensus and approval from leadership, they should be reflected in other 
transportation plans, including any future updates of the SHSP. 

Step 0-ldentify Intersection Safety Action Plans Needed 

Intersection safety action plans (sometimes called implementation plans) 
are used to coordinate, define, and implement the various projects needed 
to achieve an intersection safety program's strategic goals. A strategic 
intersection safety program may need one or several intersection safety ac­
tion plans. It may be most effective to address different categories or types 
of intersections, crashes, or projects. For example, an agency might choose 
to develop separate action plans for signalized and unsignalized intersec­
tions. In this step, the stakeholder group must determine which intersection 
or crash types may benefit from their own action plan. 

For a few States, the intersection emphasis area of the SHSP is compre­
hensive enough to serve as an intersection safety action plan . However, 
most SHSPs provide a broad overview of intersection needs and strategies, 
and should be supported by more detailed action plans. These action plans 
should be guided by the goals and priorities outlined in the SHSP. A benefit 
of developing action plans separate from the SHSP intersection emphasis 
area includes allowing more agile and tailored intersection action plans, 
updated without the higher-level approvals required for SHSP modifications. 

Intersection safety action plans should be developed to have a positive 
impact on achieving the strategic goals developed in Step C. Action plans 
are normally developed after the strategic goals are approved to assure they 
help to achieve these goals. However, preliminary action plans may need 
to be drafted or developed in parallel with the development of the strategic 
goals to ensure their likelihood of being accepted or to achieve a desired 
outcome for the overall intersection safety program. 

Steps E through K, presented below, describe the process of developing the 
intersection safety action plan(s) chosen by the stakeholder group. In sum­
mary, these steps describe the process of: 

• Developing performance-based goals-To define the anticipated 
safety improvement impacts of addressing each priority need using 
the selected countermeasures and improvement strategies. 

• Selecting and prioritizing improvement strategies and counter­
measures-To determine the countermeasures and improvement 
strategies that can most effectively address the priority needs. 

• Selecting implementation sites-To identify the locations where 
selected countermeasures will have the greatest potential for 
reducing target crash types. 

• Planning and designing projects-To deliver and implement the 
selected countermeasures and improvement strategies for the 
identified priority needs, which may be incremental due to funding 
limitations and administrative priorities. 

These steps describe the basic elements of developing an intersection 
safety action plan; however, they are not rigidly defined, and in practice, 
they will likely be iterative. For example, once implementation sites have 
been selected, the strategies and countermeasures chosen previously may 
be reevaluated for appropriateness for the sites chosen. Also, performance- 12 
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based goals that are originally based on the needs defined during the initial 
data analysis may be revised after specific countermeasures and sites are 
chosen in order to ensure that the performance-based goals are realistically 
achievable. 

A sample intersection safety action plan is available from FHWA.1131 

Step £-Develop Intersection Performance-Bas1~d Goals 

Intersection performance-based goals are shorteir-term goals that con­
tribute toward achieving the intersection strategic goals and may address 
only one portion of the intersection safety program. For an intersection 
safety program, performance-based goals are a reflection of anticipated 
improvements in safety intended to be achieved with a specific action plan. 
Intersection improvement strategies and countermeasures and specific 
improvement sites will be selected in subsequent steps to achieve these 
performance-based goals. The performance-based goals are intended to 
be achieved by implementation of the intersection safety action plans, and 
may be applicable to the same time period or a shorter time period than the 
overall strategic intersection safety goals. 

In developing performance-based goals for an intersection safety action 
plan, the selected goals should: 

• Fit within the framework set by the strategic intersection safety 
goals. The performance-based goals should support the strategic 
intersection safety goal(s) and should serve as elements of the 
action plan for achieving the strategic goal(s). The performance­
based goals will be used to assess the ability of the intersection 
safety action plan to help achieve the strategic intersection safety 
goal. 

• Address specific intersection crash types that have been identified 
in the needs analysis. For example, if nighttime crashes have been 
identified as a safety problem, a performance-based goal might de­
fine the percentage reduction in nighttime fatal and injury crashes 
that should be achieved by the intersection safety action plan. 

• Be re-evaluated and redefined periodically. The development of 
performance-based goals for intersections is based on data analy­
sis that identifies particular intersection and crash types as high 
priority. As these priorities are addressed over time, other intersec­
tion and crash types may be elevated in importance and become 
new priorities. Thus, performance-based goals should regularly be 
reevaluated and redefined. 

Examples of intersection performance-based goals include: 

• By 2012, reduce by ten percentthe number of right-angle crashes 
involving one or more vehicles making a left-turn maneuver 

• Achieve a five-percent reduction in intersection fatalities and 
serious injuries involving pedestrians each year for the next three 
years 

• Reduce the number of intersection-related crashes caused by 
drivers failing to yield to traffic control devices by 50 by 2010 

Current practice for many States is to set their performance-based goals at 
yearly intervals measured over the life of the strategic intersection safety 
program. Intersection stakeholder groups should establish performance-



based goals related to current safety measures, conditions, and activities to 
assess progress over the period of the strategic intersection safety plan or 
SHSP safety goals. 

Step F-Select Intersection Safety Improvement Strategies and 
Countermeasures 

The intersection performance-based goals developed in the previous step 
address specific intersection improvement needs or target crash types 
(e.g., right-angle crashes, red-light running crashes, crashes involving 
older drivers) identified as concerns by a highway agency. In this step, the 
stakeholder group selects improvement strategies and countermeasures to 
address the target intersection and crash types. An intersection improve­
ment strategy is a treatment or method for improving safety at intersec­
tions. Each strategy includes one or more countermeasures that typically 
address a particular intersection feature or a particular safety need. Each 
countermeasure is a specific improvement that can be made or a specific 
action that can be taken at an intersection to reduce the number of crashes 
of a specific target crash type. Countermeasures are the specific actions 
taken to implement intersection improvement strategies. Countermeasures 
include physical improvements such as changes to the roadway geometry 
(e.g ., alignment and cross section) and traffic control improvements. Actions 
such as targeted enforcement for speeding or red-light running, educational 
campaigns, and improvement in emergency medical services (EMS) coordi­
nation, are also considered countermeasures. 

Several resources are available to assist highway agencies in selecting ap­
propriate strategies and countermeasures for improving safety at intersec­
tions. These include: 

• NCHRP Report 500, Guidance for Implementation of the AASHTO 
Strategic Highway Safety Plan (Volume 5 for unsignalized intersec­
tions and Volume 12 for signalized intersections}7·81 

• FHWA Signalized Intersections: Informational Guide141 

• NCH RP Report 501 , Integrated Safety Management Process-91 

• FHWA Roundabout Guide151 

• NHTSA Countermeasures that Work: A Highway Safety Counter­
measure Guide for State Highway Safety Offices-161 

• FHWA Guidelines and Recommendations to Accommodate Older 
Drivers and Pedestrians- 171 

• FHWA Intersection Safety Briefing Sheets-18•191 

http://www.ite.org/li bra ry/1 nte rse ction Safety/briefing .asp 

Volumes 5 and 12 of the NCHRP Report 500 guides present comprehensive 
lists of strategies and countermeasures for improving safety at intersec­
tions. These guides address engineering, education, and enforcement 
strategies and countermeasures. A related guide in Volume 15 of the NCHRP 
Report 500 series presents strategies for improving EMS,1201 and guides for 
speed reduction on low- and high-speed facilities are under development. 

Using these resources in combination with local knowledge of successful 
strategies, highway agencies should develop a list of promising improve­
ment strategies that should be considered for inclusion in the intersection 
safety action plan . Strategies should be identified as "promising" if they ad­
dress the specific intersection priority needs and performance-based goals 
that have been developed. 

•ii-Mil·♦ 

Cover of NCHRP Report 500 
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IMiil♦ 
SAFETEA·LU 

Safe Accountable Flexible Efficient Transportation Equity Act. 
A Legacy for Users 

SAFETEA-LU Logo 

As an example, the signalized intersection guide 
presented in Volume 12 of NCHRP Report 50()181 

lists the strategy Revise Geometry of Complex 
Intersections, this strategy consists of several 
countermeasures, including: 

• Convert a four-leg intersection to 
two T-intersections 

• Convert two T-intersections to one 
four-leg intersection 

• Improve intersection skew angle 
• Remove deflection in through-vehicle path 
• Close intersection leg 

In addition to selecting improvement strategies and countermeasures that 
address existing intersection crash patterns, improvements that minimize 
road hazards may be considered. This approach is illustrated in the Federal 
"Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy 
forUsers " (SAFETEA-LU), which requires States, as part of the SHSP, to 
identify opportunities to minimize hazardous road conditions and to establish 
a schedule of safety projects for crash prevention. A prevention approach 
provides an opportunity for the intersection safety program to be proactive 
in providing strategies and countermeasures that address potential inter­
section safety concerns or potential intersection safety concerns crash 
patterns before they develop. 

The selection of appropriate strategies and countermeasures (also encour­
aged in SAFETEA-LU) should consider input from representatives of the 
4Es; engineering, enforcement, education, and EMS. The stakeholder group 
formed in Step A of the strategic intersection safety program process may 
serve this purpose. A combination of strategies and countermeasures from 
each of the 4Es should be thoughtfully considered in the intersection safety 
action plans. 

Once promising strategies have been identified, the stakeholder group must 
choose specific countermeasures to implement the chosen strategies. Some 
of the strategies identified can be addressed with a single countermeasure, 
while other strategies may be best implemented with multiple countermea­
sures. 

FHWA has recently published a Desktop Reference for Crash Reduction 
Factors, 1211 which can help an agency evaluate the potential effectiveness 
of particular strategies or countermeasures. A crash reduction factor (CRF) 
is the percentage crash reduction that might be expected from implement­
ing a given countermeasure. The Desktop Reference presents estimates of 
the crash reduction that might be expected at an intersection if a specific 
countermeasure, or group of countermeasures, is implemented atthe inter­
section. While the Desktop Reference only includes countermeasures fo r 
which CRFs have been quantified, it may also serve as a useful resource to 
highway agencies in identifying appropriate intersection countermeasures. 
FHWA has published other documents based on the Desktop Reference that 
are useful resources as well, including: 

• FHWA Briefing Sheet 5, Traffic Signals-18' 

• FHWA Briefing Sheet 8, Toolbox of Countermeasures and Their 
Potential Effectiveness for Intersection Crashes'1 91 

• FHWA Briefing Sheet, Toolbox of Countermeasures and Their Po­
tential Effectiveness for Pedestrian Crashes-221 

NCH RP Report 617, Accident Modification Factors for Traffic Engineering 
and ITS lmprovements,1231 also provides estimates of the safety impacts of 
various countermeasures, including intersection treatments. 

In addition to evaluating potential effectiveness of strateg ies and counter­
measures, consideration should be given to feasibility (political, financial, 
social acceptance, etc.), and to practicality (such as choosing counter­
measures that do not violate driver expectancy for the region or that can 
be implemented in local conditions). Countermeasure selection must also 
consider applicable agency policies, State laws, and other institutional 
constraints. 

A majority of States have identified intersection-related strategies and/ 
or countermeasures in their SHSPs. The strategies and countermeasures 



- Intersection-Related Strategy Categories 
Included in SHSPs 

Number of 
Intersection-related strategy categories SHSPs 

Traffic control strategies 40 
Geometric design strategies 37 
Additional engineering strategies 44 
Education strategies 
Enforcement strategies 
EMS strategies 

-
25 
37 
6 

Intersection Traffic Control Strategies 
and Countermeasures Included in SHSPs 

Percent of all 
SHSPs 

78.4 
72.5 
86.3 
49.0 
72.5 
11 .8 

Percent of 
SHSPs with 

Number of i nte rsectio n-re I ated 
Traffic control strategies and countermeasures SHSPs 

Improve visibility of signing and marking 25 
Improve/update signal timing 17 
Add phasing/protected left-turn phases 15 
Add pedestrian signals/countdown signals 14 
Signal head improvements (larger, LEDs, 12 

backplates) 
Add/improve signal coordination 11 
Optimize clearance intervals 9 
Provide better guidance/delineation 9 
Install flashing beacons on stop signs or overhead 7 

at stop-controlled intersections 
Prohibit right turn on red 7 
Add supplementary signs and markings 6 
Add/improve pedestrian phasing 5 
Provide stop bar 5 
Add vehicle detection devices on approaches for 3 

dilemma zone 
Install or remove signals according to MUTCO 3 

warrants 
tlased on the 47 SH:>t's that included at least one intersection-related strate 

- Intersection Geometric Design Strategies and 
Countermeasures Included in SHSPs 

strategies* 

53.2 
36.2 
31 .9 
29.8 
25.5 

23.4 
19.1 
19.1 
14.9 

14.9 
12.8 
10.6 
10.6 
6.4 

6.4 

gy 

Percent of submitted 
SHSPs with 

Number of i nte rse cti on-re I ated 
Geometric design strategies and countermeasures SHSPs strategies* 

Improve sight distance/clear sight triangles 22 46.8 
Improve pedestrian crossings 21 44.7 
Add, offset, or lengthen left-turn lanes 20 42.6 
Provide/consider roundabouts 19 40.4 
Add, offset, or lengthen right-turn lanes 12 25.5 
Provide channelization 9 19.1 
Add turn restrictions/indirect left-turn treatments 7 14.9 
Provide acceleration lanes 6 12.8 
Reduce intersection skew 6 12.8 
Build bypass lanes at T-intersections 3 6.4 
Change 4-leg intersection to two offset 3-leg 3 6.4 

intersections/one-way pairs 
Provide deceleration lanes 2 4.3 

tlased on the 4/ SHSl's that included at least one intersection-related strate gy 16 
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- Additional Intersection-Related Engineering 
Strategies and Countermeasures Included in SHSPs 

Percent of submitted 
SHSPs with 

Additional engineering strategies Number of i nte rse ction-rel ated 
and countermeasures SHSPs strategies* 

Provide better access management near 24 51.1 
intersections 

Provide or improve intersection lighting 21 44.7 
Identify, prioritize, and track improvements at 20 42.6 

high-crash locations 
Install active control devices at rail-highway grade 13 27.7 

crossings 
Provide advance warning signs/flashers 13 27.7 
Conduct intersection safety audits 10 21 .3 
Install transverse rumble strips on intersection 10 21 .3 

approaches 
Employ ITS and/or new technologies 9 19.1 
Improve data collection, sharing, and analysis 8 17.0 
Install advance street name signs 6 12.8 
Install dynamic warning signs/flashers 6 12.8 
Eliminate parking near intersections 4 8.5 
Improve intersection planning and design policies 4 8.5 
Post approach intersection speeds (regulatory or 4 8.5 

advisory) 
Based on the 47 SH::iPs that included at least one intersection-related strate gy 

- Intersection-Related Education, Enforcement, and EMS 
Strategies Included in SHSPs 

Percent of submitted 
SHSPs with 

Number of i nte rse cti on-re I ated 
Education, enforcement, and EMS strategies SHSPs strategies* 

EDUCATION STRATEGIES 25 53.2 

Educate users about high-crash locations/ safety 8 17.0 
issues 

Educate users about intersection traffic controls 8 17.0 
Educate designers about safety improvements 5 10.6 
Educate drivers about gap acceptance 4 8.5 
Educate consultants and developers about access 2 4.3 

management 

ENFORCEMENT STRATEGIES 37 78.7 

Provide automated red-light enforcement 27 58.4 
Provide targeted law enforcement at intersections 23 48.9 

EMS STRATEGIES 6 12.8 

Provide signal preemption for emergency vehicles 6 12.8 

l:lased on the 4/ SH::ir-s that included at least one intersection-related strategy. 



found in the current SHSPs for each State are provided in Tables 4 through 8 
as a resource for agencies in choosing appropriate strategies and counter­
measures. 

Step G-Determine Implementation Priorities 

This step develops priorities for implementation of the selected intersec­
tion improvement strategies and countermeasures. The following should be 
considered when determining implementation priorities: 

• Effectiveness- The highest priority should generally be assigned to 
strategies that have been proven to be effective and whose crash 
reduction effectiveness is high. Information sources on crash re­
duction effectiveness estimates have been presented above in the 
discussion of Step F. Some strategies and countermeasures have 
been subjected to well-designed effectiveness evaluations, while 
others have not been adequately evaluated. To help in the selection 
process, the strategies in the NCH RP Report 500 guides have been 
classified as Proven (P), Tried (T), or Experimental (E). Proven strat­
egies are those that have been used in one or more locations and 
that have been shown to be effective through properly designed 
evaluations. Tried strategies are those that have been implemented 
in a number of locations and may even be accepted as standard 
approaches, but for which there have not been found valid evalua­
tions. Experimental strategies are those that have been suggested 
and that at least one agency has considered sufficiently promising 
to try on a small scale in at least one location. 

• Cost-The implementation cost of strategies and countermeasures 
for improving intersection safety varies widely. For example, the 
cost of realigning an intersection approach is substantially higher 
than the cost of installing an advance warning sign. In addition, the 
cost for implementing a given strategy may vary from one location 
to another. Agencies should weigh the potential benefit of imple­
menting an expensive but highly effective treatment at a limited 
number of locations (such as building an interchange) against the 
potential benefit of less expensive and less effective treatments 
that can be applied on a broader scale (such as installing turn 
lanes and adding signal phases). One factor to consider is that 
implementing certain treatments in conjunction with others may 
reduce costs. 

• Implementation Time-In several cases, the implementation time 
will depend on such factors as the agency's procedures, the need 
for additional right-of-way, the need for environmental review, the 
number of stakeholders involved, contractor availability, and the 
presence of any controversial situations. The time it takes to imple­
ment the countermeasure has implications for when its impact on 
achieving the performance-based and strategic goals may be seen. 

• Complementary Strategies and Countermeasures- Highway 
agencies should select a range of strategies and countermeasures 
that complement one another and increase the overall safety ef­
fectiveness of improvements rather than using just one strategy or 
countermeasure. For example, if crashes related to left turns are 
the greatest intersection safety concern for a highway agency, 
installing left-turn lanes at a large number of intersections might 
be less effective than installing left-turn lanes at a smaller number 
of intersections but complementing those left-turn lanes with other 
related improvements such as protected left-turn signal phasing or 
improved sight distance. 

Highway agencies should not overlook 
local experience with a particular strategy 
in deciding which strategies to use in 
their action plans. If a strategy has been 
successful in improving safety at one 
location, it should be considered for 
implementation at other locations. 
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Priorities may be based on quantitative analysis, such as benefit-cost or 
cost-effectiveness analyses. At this stage, analyses should consider safety 
performance for typical intersections, but need not consider specific inter­
section sites. 

Step ff-Select Candidate Sites 

This step involves the selection of candidate sites for intersection improve­
ments based on implementation priorities and the crash history or future 
expected safety performance of specific intersections. This step applies pri­
marily to engineering and enforcement improvements. Education and EMS 
strategies are more typically area-wide or systemwide in nature and are not 
generally targeted at specific sites. 

As part of the development of an intersection safety action plan, the partici­
pating highway agenc ies should consider the specific intersections at which 
eng ineering improvements or enforcement activities should be implemented. 
The list of improvement sites may include known high-crash locations, but 
may also include other locations with crash patterns that may be addressed 
with specific strategies or countermeasures. 

Many highway agencies have developed software tools for screening the 
highway network to identify candidate improvement sites. The NCH RP Re­
port 500, Volume 21, Guide for Addressing Safety Data and Analysis in Devel­
oping Emphasis Area Plan:P41 includes a chapter on intersection safety that 
suggests how crash data can be analyzed to identify candidate improvement 
locations. The primary procedure in the above guide describes procedures 
for the analysis of high-quality intersection databases that include: 

• Accurate assignment of mileposts or other location coordinates to 
each crash 

• Intersection inventory files with site characteristics (e.g., number of 
intersection legs, traffic control type, major- and minor-road traffic 
volumes) that are linkable to the crash data 

Alternative procedures for selecting candidate sites are also provided in the 
NCH RP Report 500 guide for application to less complete data sets in wh ich 
the crashes are not accurately referenced to a milepost or when an inter­
section inventory file is not available. 

The FHWA SafetyAnalystsoftware,1251 planned for release in 2009, will pro­
vide analytical tools to help highway agencies identify candidate improve­
ment sites and determine appropriate countermeasures. 

One tool under consideration for the SafetyAnalystsoftwa re will enable a 
user to choose a particular countermeasure and identify sites that would be 
appropriate for implementation of that countermeasure. 

Individual highway agenc ies may also have their own analytical tools for use 
in identifying candidate improvement sites. 

A list of specific intersections to be considered for safety improvements in 
the intersection safety action plan should be developed. Depending on a 
number of factors, including the available budget and the cost of the coun­
termeasures selected, it will not necessarily be possible to program safety 
improvements for all intersections with safety needs. The list of intersec­
tions developed in this step and the strategies and countermeasures applied 
at these intersections should achieve the performance-based goals estab­
lished fo r the intersection safety action plan. 



A variety of approaches to categorizing and prioritizing safety needs and al­
locating resources to those needs accordingly may be used when selecting 
the sites for implementation of the intersection safety action plan. Ideally, 
resources are allocated so that the projects with the greatest imp a ct on 
achieving the strategic goals are funded. Each jurisdiction and its planning 
partners may use any of the following approaches to help make these priori­
tization and funding decisions: 

• An individual project approach, sometimes called a traditional 
safety management approach, prioritizes projects targeted at 
addressing individual intersections with the highest safety needs 
relative to other intersections. The intersections are identified by 
ranking each intersection in terms of number or rate of crashes, 
fatalities, and/or injuries. The intersections with the greatest safety 
needs may experience a variety of crash types. An intersection 
safety program based on this approach typically provides projects 
for as many high-crash intersections as practical and implements 
safety improvement strategies and countermeasures that are ap­
propriate for the particular needs of each intersection. 

• A systematic safety approach prioritizes projects targeted at 
addressing sets of intersections with similar safety needs. The 
specific safety needs may be most apparent at a particular type of 
intersection, such as skewed intersections, three-leg intersections, 
or intersections with permissive left-turn phasing. An intersection 
safety program based on this approach typically includes projects 
that implement a particular countermeasure, or set of countermea­
sures, to address specific safety needs only at the intersections 
with crashes of a specific target crash type above a particular 
threshold. The specific intersections that should be included in the 
program may be determined with a benefit/cost analysis, which will 
indicate the intersections for which the benefits expected from the 
selected countermeasure(s) are greater than the costs of imple­
mentation, as well as by the total available budget. This approach 
can be effective for implementing projects that address a particular 
type of safety need at many intersections, often using lower-cost 
countermeasures and strategies. 

• A systemwide approach is similar to the systematic approach in 
that it prioritizes projects targeted at addressing particular safety 
needs at particular types of intersections. However, an intersec­
tion safety program that uses a systemwide approach implements 
projects in which a particular countermeasure or set of coun­
termeasures with demonstrated effectiveness are applied to all 
intersections, systemwide, that may benefit from the countermea­
sure . In this approach, the number of intersections that receive the 
treatment depends on available resources over time, rather than 
on a cost-benefit analysis at each intersection. That is, a jurisdic­
tion may choose to implement the countermeasure one corridor at 
a time as funding allows, rather than in a priority order based on 
crash history. This approach is often appropriate when the crash 
type being addressed is difficult to predict for individual intersec­
tions, but could eventually occur at any intersection of the speci­
fied type. This approach is effective for implementing projects at a 
particular type of intersection (e.g., high-speed signalized intersec­
tions or rural stop-controlled intersections) systemwide, often using 
lower-cost countermeasures and strategies. 

• A combination approach combines the approaches described 
above to coordinate projects for particular intersections to deliver 
countermeasures that address various safety needs in a cost­
effective, efficient, and/or synergistic manner. Such an approach 
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4E projects are defined in this guide to include 
both the physical infrastructure improvements, 
which are referred to as projects, as well as 
enforcement and education efforts, which are 
often described as programs. 
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may be appropriate to accommodate a broad range of intersection 
safety improvement needs and to take advantage of funding or or­
ganizational cycles, and construction and maintenance schedules. 
The combination approach must include sufficient strategies and 
countermeasures to meet the crash reduction goal, so care must be 
taken when estimating the benefits of projects that may overlap . 

Step I-Define Intersection Safety Projects 

This step defines specific projects that will implement the safety strategies 
and countermeasures at the candidate intersections as prioritized in the 
previous steps. Improvement projects may be implemented as stand-alone 
projects at specific intersections or groups of intersections, such as along a 
particular corridor. However, the intersection safety improvements may also 
be provided as a coordinated part of large-scale project involving an inter­
section. A number of factors should be considered when defining intersec­
tion projects, including: 

• Established implementation priorities-Improvement strategies 
and countermeasures that have been previously identified in Step 
Gas implementation priorities, because they address the identified 
intersection safety needs, should be considered high priority and 
included in the list of intersection projects to be implemented. 

• Safety performance of specific intersections-Specific intersec­
t ions that are identified as high-crash locations, or that have crash 
patterns that may be addressed with specific strategies or coun­
termeasures, should be considered high priority and included in the 
list of intersection projects to be implemented. 

• Systemwide safety performance of intersections-Specific inter­
section concerns or crash patterns that are prevalent across the 
State, or throughout a system of intersections, should be consid­
ered high-priority safety issues to be addressed by intersection 
safety projects. 

• Economic assessment-An economic assessment of proposed 
projects should be conducted . The projects that are likely to be the 
most cost effective may be given higher priority than those projects 
with lower cost-effectiveness measures. 

• Economies of scale-Combining improvements at adjacent inter­
sections into corridor or area-wide projects may reduce the com­
bined implementation cost and make the overall project more cost 
effective. An increase in cost effectiveness may also be achieved 
by implementing improvements at an intersection at which other 
improvements are already planned. 



Step J-/dentify Appropriate Funding Sources 

This step involves the identification of appropriate funding sources for 
implementation of each project in the intersection safety action plan . A 
broad range of potential funding sources should be considered and may 
be combined, including Federal, State, and local funding, as well as private 
industry and organizational programs. 

Potential funding sources from Federal programs for intersection safety 
projects include: 

• Highway Safety Improvement Program (HSIP}--The HSIP is a 
"core funding" program administered by FHWA, which apportions 
funds to States for a range of eligible activities focused primarily on 
infrastructure-related safety improvements on any public road. 

• National Highway System (NHS) Program-The NHS program can 
fund safety improvements for intersections located on the National 
Highway System. 

• Surface Transportation Program (STP}--The STP provides flexible 
funding that may be used by State highway agencies for projects 
on any Federal-aid highway. STP funds may not be used on local 
roads and rural minor collectors 

• Congestion Mitigation and Air Quality (CMAQ) Program-The 
CMAO program can fund intersection improvements that reduce 
congestion and improve air quality. Such projects often improve 
safety, as well. 

• National Highway Traffic Safety Administration (NHTSA) pro­
grams- NHTSA programs focus on enforcement, education, and 
EMS activities for improving road safety. 

• Federal Motor Carrier Safety Administration (FMCSA) programs­
FM CSA programs focus on enforcement and education programs 
for maintaining and improving commercial motor carrier industry 
safety, including safety of their operations, vehicles, and drivers. 

Potential funding sources from State and local jurisdictions may include 
grants or other funding specifically designated for highway safety, public 
safety, public health, or roadway construction or maintenance. Private 
funding may be available for improving intersection safety through private 
industry, non-profit organizations, and coalitions that have an interest in 
improving employee or community safety. Commercial developers often 
provide funding for intersection safety improvements to mitigate the traffic 
operational impacts of their developments, such as changing traffic patterns 
or increased traffic volumes. 

Obtaining public funding for intersection safety improvement projects often 
requires approvals and programming within a government planning pro­
cess based on Federal, State, and local funding criteria and regulations. 
For example, Federally-funded road projects would be included in the State 
Transportation Improvement Program (STIP), and, if in a metropolitan area, 
included in the Transportation Improvement Program (Tl Pl that is adminis­
tered by the metropolitan planning organization (MP0). A strategic intersec­
tion safety program developed using the steps in this guide, which follow 
the typical transportation planning process, can be instrumental in obtaining 
and coordinating the needed project funding for intersection improvements. 
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Enforcement projects may be evaluated by 
measuring traffic speeds or instances of 
red-light-running. 

Education programs may be evaluated by 
surveys of the target audience. 

EMS programs may be evaluated by noncrash 
measures, such as dispatch times, response 
times, transport times, and medical outcomes 

.. . 

Step K-lmplement Funded Projects 

This step involves implementing the intersection projects for which funding 
has been identified. Incremental or staged implementation of the intersec­
tion projects may be appropriate when funding is limited or restricted. 
Staged implementation of engineering/infrastructure improvements typi­
cally involves pre-design (e.g., environmental and right-of-way clearances), 
design, and construction. Staged implementation of enforcement, educa­
tion, and EMS projects may involve planning (e.g., operations design), pilot 
projects, and full project execution. Staged implementation of different types 
of projects at a given location may also be critical to program outcomes. 
For example, staging a road improvement project prior to an enforcement 
project may allow engineers to incorporate traffic control devices that may 
assist law enforcement officers in their efforts. 

Step L-Conduct Effectiveness Evaluation 

This step provides an assessment of the impacts of intersection projects 
that have been implemented, and identifies how they may be improved for 
future implementations. The purpose of the effectiveness evaluation of 
intersection projects is to determine the degree to which the intersection 
safety goals have been achieved. Without this evaluation step, it would 
be difficultto show that the projects are effective in helping to reach the 
strategic goals, and program continuation may be difficult to justify. Also, if 
the evaluation finds that intersection projects are not performing as well as 
expected, it is importantto recognize this as early as possible so resources 
can be redirected toward other projects that could potentially be more 
effective. Alternatively, if the evaluation finds that intersection projects are 
resulting in greater crash reduction benefits than anticipated, consideration 
can be given to increasing their use. Such evaluations may serve as eligibil­
ity criteria for the use of certain funding. 

One of the most meaningful evaluations used to demonstrate effectiveness 
and to quantify achievement toward the strategic goals is a before-after 
study. A before-after study compares crash frequencies and rates before 
project implementation to those after project implementation. Ideally, three 
to five years of crash data from both the before period and the after period 
are used in the study. Comparing data from fewer years, especially in the 
after period, is often necessary. Shorter evaluation periods may be ac­
ceptable but may introduce the potential to capture anomalies in the data 
that provide less accurate results. Crashes are infrequent and randomly 
dispersed (both over time and throughout the roadway system); therefore, 
most projects can only be meaningfully evaluated for their effectiveness a 
few years after implementation. However, some projects may lend them­
selves to other forms of evaluation that can serve as interim measurements 
before complete crash data is available. These might include traffic conflict 
studies, public opinion surveys, behavioral studies (observed seatbelt use, 
for example), and speed studies. These surrogate measures are typically 
associated with potential crashes, so an evaluation of these trends may help 
an agency estimate expected trends in crash frequency as well as how well 
the project will help meet the strategic goals. Ultimately, evaluations based 
on crash data analyses are desirable. 

The NCH RP Report 500, Volume 21, Guide for Addressing Safety Data 
and Analysis in Developing Emphasis Area Plans- 241 provides guidance on 
sources of safety data. This guide presents effectiveness evaluation proce­
dures that can be applicable to jurisdictions that have extensive safety data 
files (i.e ., crash, roadway inventory, intersection inventory, traffic) as well as 
those with limited safety data (i .e., crash data only). 



There are a variety of computer programs that may be helpful in efficiently 
evaluating safety projects and treatments. SafetyAnalyst251 is a new soft­
ware that provides a set of tools for analyzing a State's entire network of 
intersections, a subset of intersections, or a single intersection. The Safe­
tyAnalyst countermeasure evaluation tool is capable of assessing the safety 
effectiveness of a single countermeasure at specific intersections or the 
collective effectiveness of a group of countermeasures in which the same 
countermeasures were implemented at specified intersections. Before-after 
evaluations can be conducted with SafetyAnalystto determine whether a 
project has resulted in a percentage change in intersection crash frequen­
cies or a shift in the proportion of specific intersection collision types. 

Once the benefits of an intersection improvement are determined, the effec­
tiveness of the project can be determined and compared to other improve­
ments. The measure of effectiveness most often used in safety is determined 
by dividing the resulting benefit by the improvement cost (called the 8-C 
ratio). The actual crash benefits, such as the number of lives or injuries 
saved, should be converted to a monetary estimate value that can be com­
pared to the improvement costs. The 8-C ratio for different improvements 
can then be compared to determine the more cost effective improvement 
types. Evaluators may assign an estimated localized benefits factor for crash 
impacts or may utilize factors used by others, such as insurance organiza ­
tions or the public agencies. However, it is important to understand that 
safety treatments can still be desirable even if the 8-C ratio is below a value 
of one, which would seem to indicate that the benefit derived may be of less 
worth than the improvement cost. This is because the assigned benefits 
value is only useful in comparing the effectiveness between improvements. 
It is not helpful for assessing an individual improvement's merit, because the 
assigned benefit value can not truly represent the total losses resulting from 
crashes . 

The evaluation of intersection safety projects after their implementation 
helps to ensure that each project is as effective as possible at reducing the 
number of intersection fatalities and severe injuries. Evaluation results are 
useful in determining the content and focus of future projects that should 
optimize the cost effectiveness of intersection safety projects and help to 
achieve the strategic goals. 
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This Strategic Intersection Safety Program Guide has been developed to as­
sist State and local agencies responsible for improving intersection safety. 
It describes how to plan, develop, implement, and maintain an intersection 
safety program. The process presented here involves a diverse group of 
intersection safety stakeholders representing each of the "4Es" (engineer­
ing, enforcement, education, and EMS), who work together to identify both 
intersection needs and treatments in each of these areas. The process in­
volves setting goals, developing action plans, implementing treatments, and 
evaluating projects. It is adaptable to changing safety needs, and provides a 
process for changing the strategies to meet those needs over time. 

This strategic process steps include: 

• Identifying key stakeholder group 

• Identifying intersection safety needs 

• Adopting strategic intersection safety goals 

• Identifying intersection safety actions plans needed 

• Developing intersection performance-based goals 

• Selecting intersection safety improvement strategies and counter-
measures 

• Determining implementation priorities 

• Selecting candidate sites 

• Defining intersection safety projects 

• Identifying appropriate funding sources 

• Implementing funded projects 

• Conducting effectiveness evaluation 

The process is a logical planning approach that helps justify and coordinate 
intersection safety improvement initiatives within and between jurisdic­
tions of any size. At the State level, this process can be used to develop or 
improve an intersection safety emphasis area for the State's Strategic High­
way Safety Plan (SHSP). At the loca l government level, this process can be 
used to create an effective program that can both support, and be supported 
by, their State's SHSP to improve intersection safety across the jurisdiction. 

The guide reflects the Federally-recommended SHSP process that may be 
considered applicable by any jurisdiction for their intersection safety pro­
gram. Summaries of the overall safety goals, intersection safety goals, and 
intersection safety strategies conta ined in the 51 SHSPs in 2008 are provided 
as an information resource. 

The strategic approach for an intersection safety program presented in this 
guide can help any jurisdiction efficiently and effectively reduce intersec­
tion and intersection-related hazards, crashes, and crash-related impacts 
including fatalities, injuries, and property damage. These potential safety 
improvements can be maximized by following this data-driven and coordi­
nated approach, which helps jurisdictions prioritize, justify, and implement 
the projects, strategies, and countermeasures that provide the greatest 
safety benefits for the specific needs of the jurisdiction. 

Dorothy Gray/MTA 
Transportation Library 
One Gateway Plaza 
15th Floor 
Los Angeles, CA 90012 
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