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INTRODUCTION 
  
This policy supersedes Traffic policies, TRA-15 and TRA-16. 
 
The federal bill reauthorizing surface transportation funding, titled  “Safe, 
Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users” 
(SAFETEA – LU) has authorized a new core federal-aid funding program 
entitled “Highway Safety Improvement Program” (HSIP) beginning in federal 
FY 2006 with the purpose of achieving a significant reduction in traffic fatalities 
and serious injuries on all public roads.  (References: SAFETEA – LU 
Sections: 1101(a) (6) and 1401 and 23 USC Sections: 148 and 130). 
 
This policy outlines Departmental roles, responsibilities and activities 
necessary to implement the HSIP to meet the requirements and intent of the 
legislation. 
 
 
OVERVIEW 
 
Illinois’ HSIP is intended to be consistent with Federal Highway 
Administration’s (FHWA) safety requirements.  Those requirements are to 
produce a measurable and significant reduction in fatalities and serious 
injuries resulting from crashes on the highway system.  The highway system 
includes all roadways under the jurisdiction of the Illinois Department of 
Transportation (IDOT) as well as those owned and maintained by local units of 
government.  It includes at-grade highway-railway crossings.  
 
SAFETEA-LU requires each State to develop and implement a State Strategic 
Highway Safety Plan (SHSP) in order to obligate funds for 23 USC 148 eligible 
activities.  This SHSP is a statewide, coordinated, integrated safety plan that 
provides a comprehensive framework (4E’s: Engineering, Enforcement, 
Education, and Emergency Medical Services) for reducing highway fatalities 
and serious injuries and establishes statewide goals, objectives, and key 
emphasis areas.  Illinois has developed a Comprehensive Highway Safety 
Plan (ICHSP) (http://www.dot.il.gov/illinoisCHSP/default.html) and has set a 
goal to reduce traffic-related deaths to 1,000 or fewer by 2008.  The ICHSP 
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describes specific areas of emphasis based on a statewide evaluation of 
highway safety problems and also outlines successful past strategies and 
proposed new strategies considered appropriate for Illinois to address these 
problems.  The ICHSP will be re-evaluated and updated on a regular basis to 
reflect advances in knowledge, progress toward accomplishing individual 
emphasis area objectives, and to address emerging safety concerns within 
Illinois.  The ICHSP should therefore be used as a guide in the development of 
each District’s and Local agency’s safety program and the overall state safety 
program.   

 
SAFETEA-LU requires annual evaluation reporting to the USDOT, Secretary 
of Transportation through the FHWA Division Office.  The purpose of this 
reporting is to demonstrate the effectiveness of the Illinois HSIP in meeting the 
federal requirements – the reduction in fatalities and serious injuries.  
SAFETEA-LU also requires regular reporting identifying the top 5 percent of 
locations exhibiting the most severe safety needs based on crashes, injuries, 
deaths, traffic volume levels, and other relevant data as determined by Illinois, 
as well as an assessment of potential remedies, estimated costs associated 
with those remedies, and impediments to implementation other than cost with 
respect to these locations.  Furthermore, FHWA intends to make Illinois’ report 
available to the public through the U.S. DOT website.  For these reasons, 
funds designated for use under the HSIP are intended solely for the use of 
addressing known safety problems contributing to fatalities and severe injuries 
(severe crashes).  
 
It is recognized that many projects or portions of projects and many actions 
taken by the Department have a safety focus.  Most highway projects 
incorporate one or more design features or elements that relate to highway 
safety.  Examples include incorporation of guardrail in a design, intersection 
channelization, signing and pavement markings or other similar elements.  
Many projects involve reconstruction of a highway or portion thereof to current 
design standards.  While one rationale for such projects or improvements is a 
general acknowledgement or enhancement of safety, such improvements are 
to be funded by other programs and not the HSIP.  Appropriate use of HSIP 
funds is only for locations or corridors where a known, ‘substantive safety’ 
problem exists as indicated by location-specific data on fatalities and serious 
injuries, and where it is determined that the specific project action can with 
confidence produce a measurable and significant reduction in such fatalities or 
serious injuries.  To achieve the maximum benefit, the focus of the program is 
on cost effective use of the funds allocated for safety improvements.  Priority 
will be given to projects having higher total number of fatalities and serious 
injuries affected.  
 
 
ALLOCATION OF FEDERAL HSIP FUNDS 
 
Appendix A illustrates the funding allocation process for the Federal HSIP 
program. Federal HSIP funds are to be apportioned to the State of Illinois with 
two programs having set-aside funding.  The first set-aside of the HSIP 
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funding is the Highway - Railway Crossing fund.  This fund is distributed into 
components for the State and Local programs.  The second set-aside is the 
High Risk Rural Roads (HRRR) program targeted to rural collector and local 
roads.  HSIP funds remaining after the set-asides will be distributed between 
State and Local roads for highway safety improvements.  
 
HIGHWAY - RAILWAY CROSSING FUND 
 
This program is a set-aside of the federal HSIP funds to reduce the number of 
fatalities and serious injuries at public highway-railway crossings through the 
elimination of hazards and/or the installation/upgrade of protective devices at 
crossings. 
 
Illinois is required to conduct and systematically maintain an inventory of all 
highway- railway crossings that may require separation, relocation, or 
protective devices, and to establish and implement a schedule of projects for 
this purpose. At a minimum, this schedule is to provide signs for all highway-
railway crossings. (Reference: 23USC130 (b)-(c)) 
 
It is required that at least 50 percent of the HSIP – Highway -Railway Crossing 
funds apportioned be used for the installation of protective devices at highway-
railway grade crossings.  In addition, up to 2 percent of the funds apportioned 
may be used for compilation and analysis of data for the required annual 
report to the U. S. Secretary of Transportation on the progress being made to 
implement the HSIP – Rail Program. Also, a railroad participating in an HSIP - 
Rail project is responsible for compensating the department for the net benefit 
to the railroad of the project.  The net benefit to the railroad is determined by 
the U.S. Secretary of Transportation and may not exceed 10 percent of the 
project cost. 
 
The department has decided to allocate 40 percent of the HSIP –Highway-
Railway Crossing funds to projects on the State system and 60 percent to 
projects on the Local system.  This allocation is subject to change based on 
system needs.  The Federal share for this program is 90 percent. (References: 
SAFETEA-LU Section 1401 and 23 USC Section 130).  IDOT’s Bureau of 
Local Roads and Streets (BLRS) in conjunction with the Bureau of Safety 
Engineering (BSE) will administer the local HSIP-Rail program funds.  IDOT’s 
Bureau of Design and Environment (BDE) in conjunction with the Districts and 
the BSE will administer the state HSIP-Rail program funds. 
 
HIGH-RISK RURAL ROADS PROGRAM (HRRR) 
 
This program is a set-aside of federal HSIP funds intended for construction 
and operational safety improvements on high risk rural roads.  High risk rural 
roads are defined as roadways functionally classified as rural major or minor 
collectors or rural local roads with a fatal or serious/A-injury crash rate above 
the statewide average for those functional classes of roadways; or likely to 
experience an increase in traffic volume that leads to a crash rate in excess of 
the statewide average rate.  The Department allocates 100 percent of the 
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funds set aside for this program to the HSIP - Local Road Program.  The 
BLRS in conjunction with the BSE will administer these program funds.  
(References: SAFETEA – LU Section 1401 and 23 USC Section 148) 
 
HSIP – ROAD 
 
The Department has determined that the total HSIP – Road apportionment to 
Illinois will be split 80 percent to the HSIP – State Road Program and 20 
percent to the HSIP – Local Road Program. 
 
Road funds for the HSIP – State Road Program will have a portion allocated 
as statewide line items for project-related engineering, construction and 
operational safety improvements to be administered by the BSE.  The 
remaining State funds will be allocated to each district using a 5-year average 
of fatal crashes on the State system as the basis for proportioning.  
 
The Local Road Program component of HSIP – Road funds is a combination 
of the HRRR set-aside and Local HSIP funds.  These funds will be 
administered by the BLRS in conjunction with the BSE. 
 
 
DATA MANAGEMENT  
 
Implementation of Illinois’ CHSP and HSIP requires the assembly, review and 
use of data describing the safety performance of the highway system in the 
state.  On the approximately 113,000 miles of roadway in Illinois, over 450,000 
crashes resulting in about 1,450 fatalities occur annually.  Data from various 
sources have to be complied and linked to identify high severity crash 
locations or corridors of interest in order to develop projects that will be 
addressed by the HSIP.  Five years of historic crash data should be used to 
identify crash patterns and safety project locations. 
 
IDOT’s Division of Traffic Safety (DTS) collects, maintains and distributes 
crash data that is compiled from crash reports on a continuous basis.  The 
crash data is housed within two data systems:  General Accident Information 
(GAI) for years 1999 to 2003 and Crash Information System (CIS) for 2004 to 
present.  Historically, the safety program was generated through locations 
identified by the High Accident Location Identification System (HALIS).  The 
HALIS system was designed to take data from GAI and is not supported by 
CIS; therefore is obsolete.  The last years supported for identification of High 
Accident Locations (HAL’s) and Wet Pavement Cluster/Segments are 2001-
2003.  These lists are outdated and do not meet new program objectives and 
shall not be used to support future HSIP project identification and selection. 
 
IDOT’s Office of Planning and Programming (OPP) maintains the Illinois 
Roadway Inventory System (IRIS) database, which provides detailed roadway 
information on all roadway segments, spot locations, and highway-railway 
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crossings.  The crash database in conjunction with the IRIS data is the 
underlying information used to identify projects for the HSIP.  GAI, CIS, and 
IRIS are pulled together through a Safety Data Mart to provide users 
preformatted reports and the ability to perform ad-hoc reporting.  
 
IDOT’s BLRS and BDE maintain an inventory of Local highway-railway 
crossings and State-maintained railroad crossings, respectively, that will be 
used to identify high risk highway-railway crossing locations.  
 
Developing an effective statewide program will be a collaborative and 
integrated effort.  The BSE is responsible for developing, implementing, and 
maintaining the ICHSP, guiding the efforts of the ICHSP into the HSIP.  Both 
at the State and Local level, the engineering communities are encouraged to 
work with their law enforcement partners to identify locations and contributing 
factors of severe crashes.   
 
In lieu of the HAL and Wet Pavement Cluster sites, the BSE has used data 
from the DTS to develop two new products.  The first is a Geographic 
Information System (GIS) map of the top 5% public roadways with the most 
severe safety needs in the state.  For this year, this 5% Severe Location map 
represents locations on the state system only.   
 
This map has been forwarded to the Safety Committee in each district.  It is 
expected to serve a similar purpose as the HAL locations had in the past.  
These locations will be posted on the USDOT public website.  Another new 
resource developed by BSE is the GIS mapping of fatal and severe injury (A-
injury) crashes in each district on the State system.  This mapping is based on 
five years of crash data, sorted by crash type, and overlaid with the 
department’s multi-year program.  It has also been provided to the Safety 
Committee in each district.  The intent of this mapping is to enable 
programmers, planners, and designers to visually review severe crash 
patterns and filter the data for crash or location parameters.  This resource 
should be useful in starting to analyze the 5% severe locations, and to look for 
patterns or occurrences at other locations that provide opportunities for safety 
improvement.  Both of these new products focus on fatal and severe injury 
crashes.  This is according to the provisions of the HSIP from the Federal 
SAFETEA-LU highway reauthorization, and the ICHSP. 
 
Efforts are underway to provide crash location data for historic local system 
crashes.  BSE will assist the BLRS and local agencies in this effort.  
Completing this effort will allow local agencies to access five years of crash 
data through the Safety Data Mart.  Until this data becomes available, local 
agencies should work with their local law enforcement to obtain and compile 
crash information, identify systematic problems or locations of severe crashes, 
determine contributing factors to the severe crash locations or system, and 
identify integrated strategies to address fatal and severe injury crashes that 
occur on the local roadway system.  
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BSE is also responsible for compiling the HSIP for Illinois based on input from 
Districts and local governments. 
 
 
PROGRAM PLANNING AND SELECTION OF HSIP 
CANDIDATE PROJECTS 
 
In order to achieve the requirements set forth by SAFETEA-LU and the 
ICHSP, opportunities to produce a measurable and significant reduction in 
fatalities and serious injuries resulting from crashes on the highway system 
need to be incorporated into the program planning process.  The 5% Severe 
Location maps and the Fatal and Serious Injury maps will assist in this effort. 
 
BSE will assist the Districts in identifying problem areas, and developing cost-
effective strategies to implement at problem area locations.  Such assistance 
will include development and distribution of the 5% Location maps and the 
Fatal and Serious/A- Injury maps.  BSE will also provide lists and summaries 
of effective engineering countermeasures and methods for evaluating the 
cost-effectiveness of countermeasures.  In addition, BSE will also provide 
consultation to assist in interpretation of data and information in the District’s 
efforts.  Districts are responsible for development of their recommended 
projects eligible for HSIP funding according to these guidelines.  BSE will also 
identify system-wide safety improvements for certain ICHSP emphasis areas 
to be implemented by Districts for State highways. 
 
The HSIP will be assembled from a planning process conducted by each of 
the Districts and local units of government.  Each District shall establish and 
maintain a District Safety Committee comprising the following District positions 
or equivalent persons:  Programming Engineer, Studies and Plans Engineer, 
Geometrics Engineer, Operations Design Engineer, and Traffic Engineer.  The 
District Safety Committee is encouraged to coordinate with the law 
enforcement community (state and local) on a regular basis to identify severe 
crash locations, behavioral and engineering related contributing factors, and 
opportunities to provide integrated solutions to address the severe crash 
location.   
 
Selected candidate projects shall be data driven and developed from:  
 
• Materials (maps, data, screening lists) provided by BSE and/or the DTS,  
• District documentation of existing high severity crash conditions, and 

Corridor/system wide crash trends.   
 
Projects to be considered for funding under the Local Road Program 
component of HSIP – Road funds will be submitted through a solicitation of 
candidate projects by the BLRS and the BSE.  Local agencies applying for 
HRRR funds under the HSIP shall provide documentation that the project 
location has an annual fatal crash rate or serious/A-injury rate that exceeds 
the values listed in the following table. 
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Functional Class 

State Average Fatal 
Crashes per Year* 
 
(Fatal Crashes per 
100 Centerline Miles) 

State Average Serious/A-Injury 
Crashes per Year* 
 
(A-Injury Crashes per 100 
Centerline Miles) 

 
Rural Collector 

 
2.7 

 
4.4 
 

 
Rural Local Road 
 

 
0.5 

 
6.2 

*BASED ON A MINIMUM OF 5 MOST RECENT YEARS OF CRASH DATA; 
MINIMUM SEGMENT LENGTH OF 0.1 MILES. 
 
The minimum length of a segment for calculating crash rates is 0.1 mile. For 
an intersection project, for the purposes of calculating segment lengths for 
comparison with threshold values above, a candidate intersection project 
should be assigned a segment length of 0.1 mile. 
 
Spot locations with multiple fatalities or serious injuries will have a rate that 
significantly exceeds the statewide average rate for the respective functional 
class.  To optimize the use of the HRRR funds, the threshold for project 
consideration will be a minimum of 1.0 fatal or 2 serious/A-injury crashes 
within the project limits. 
 
Appendix B describes the project selection process to be used by both 
Districts and local governments.  Each district and local agency submitting 
projects for HSIP funding, will establish priorities for HSIP project selection 
based on optimizing the reduction in fatal and serious injury crashes and the 
potential to reduce crash severity and/or frequency of severe crashes.  The 
Central Safety Committee comprised of representatives from BSE, BDE, 
BLRS, and FHWA will review and approve submitted HSIP projects.   
 
The keys to success in HSIP project selection will be 1) employing a data-
driven project selection process that focuses on traffic fatalities and serious 
injuries; 2) studying the site and crash records for problem identification and 
contributing factors; 3) applying a full range of countermeasures proven 
effective in reducing crashes and tailored to specific highway types or 
conditions, and 4) focusing on lower cost solutions that will enable more sites 
and/or mileage that can be treated with the available funds.  Highway safety 
improvement projects may include (but are not necessarily limited to one or 
more of the following:  
 
• Improvement of highway signage and pavement markings 
• Elimination of roadside obstacles 
• Installation of guardrails, barriers, and crash attenuators 
• Pavement and shoulder widening to remedy an unsafe condition 
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• Installation of rumble strips or other warning devices  
• Realignment or reconstruction, lane additions 
• Intersection safety improvements 
• Installation of a skid-resistant surface (de-slick) at locations with a high 

frequency of severe crashes related to friction deficiency 
• Improvement for pedestrian or bicyclist safety 
• Construction of traffic calming features 
• Improvement of crash data systems 
• Installation of a traffic control or other warning device at a severe crash 

location 
 
Appendix C contains a list of relevant technical literature providing background 
on appropriate engineering improvement countermeasures.  
 
Districts should use data and information provided by the BSE and DTS to 
initiate project selection.  Districts are encouraged to supplement these data 
with more recent crash data, GIS technology capabilities, and other severe 
crash information not provided by BSE or the Division of Traffic Safety.  
Districts shall maintain a focus on addressing fatal and serious injury crashes 
in the use of supplementary data or information. 
 
Systematic improvements demarcated as a Low Cost Safety Improvement 
(LCSI) in the Guidelines to Counter Measure Effectiveness and Crash 
Reduction Factors (Appendix E) may be proposed.  
 
Districts will analyze candidate HSIP projects to determine the 
appropriateness of an engineering solution.  Site-specific knowledge of 
conditions and engineering feasibility are critical elements of this analysis.  
Fatalities and serious injuries are infrequent compared to all other crashes; 
therefore five years of crash data should be used for the analysis in order to 
better understand the crash trends and assure that selected sites are truly 
high risk locations. 
 
Several additional tools are available for district analyses and engineering 
studies including, but not limited to, field visits, crash report evaluations, road 
safety analyses, police narrative analyses, crash reconstruction reports, CRS 
video logs, and Road Safety Assessments (RSA).   
 
Local governments should use a process similar to that used by the Districts.  
Information (maps, data, etc.) will be made available by the BSE for use by 
local governments, which will be responsible for supplementing the 
information with their own data or field studies to provide the necessary 
knowledge base to perform all needed studies.  The Safety Data Mart is 
planned to be accessible to local agencies. 
 
BSE compiles the overall state program and reports to FHWA on overall 
program costs and effectiveness. 
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DOCUMENTATION AND REPORTING  
 
The primary method for determining cost-effective site selection and treatment 
will be a benefit-to-cost estimation procedure. Applications for funding under 
the HSIP program must include a complete benefit-to-cost calculation 
according to the methodology described by BSE (Appendix D). This 
methodology includes recording of site-specific crash information, fatality and 
injury data, application of countermeasure effectiveness (Appendix E), and 
countermeasure service life (Appendix F).  
 
All candidate project submittals and the appropriate documentation should be 
on the attached HSIP Candidate form (Appendix G).  The Department has 
performed several RSAs for state and local projects.  Training has been 
provided in three districts, and further training is planned as part of the 
Program Development Technical Training Program.  RSA’s will become the 
preferred tool for analysis of HSIP project locations, and should be considered 
suitable for any project.  It is recommended that an RSA be completed for 
each site, segment, or systematic improvement proposed.  The RSA shall 
include identification and rating of risks within the project limits and justification 
for each that will or will not be addressed by the proposed work.  
Documentation of crashes, existing conditions contributing to the crashes and 
relation of the proposed countermeasures to the identified crash risks will be 
critical to the approval of all projects.  A sample submittal package is attached 
in Appendix H.  RSAs will be required for HSIP projects on the State highway 
system entering into the FY09 program. 
 
 
IMPLEMENTATION 
 
Prioritized State HSIP project candidates shall be submitted to the State 
Safety Engineer, BSE, by February 28. 
 
Prioritized Local HSIP project candidates shall be submitted to the BLRS 
which, upon review and approval for completeness per this policy, will submit 
them to the State Safety Engineer, BSE, by March 15.  The BLRS will input 
data for listing of local HSIP projects. 
 
Prioritized HSIP – Rail project candidates for the state system shall be 
submitted to the State Safety Engineer, BSE, by March 30.  Prioritized project 
candidates for the Local system shall be submitted to the BLRS which, upon 
acceptable review, will submit them to the State Safety Engineer, BSE, by 
April 1. 
 
Prioritized HRRR project candidates shall be submitted to the BLRS which, 
upon acceptable review, will submit them to the State Safety Engineer, BSE, 
by March 15.  The BLRS will input data for listing of HRRR projects. 
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The BSE will compile a list of all projects submitted under the HSIP. A Central 
HSIP Committee, chaired by the State Safety Engineer, BSE, with members 
from the BSE Safety Implementation Section, FHWA Mobility and Safety 
Team, the appropriate field engineers from the BDE and FHWA, and BLRS 
(for local roads projects) will review and approve or disapprove all HSIP, HSIP 
– Rail, and HRRR projects submitted under the HSIP.   
 
To meet the requirements set forth by the ICHSP and SAFETEA-LU, HSIP 
funds need to be directed to locations and improvements that can achieve the 
greatest impact towards reducing severe crashes.  It is anticipated that 
applications from Districts and local agencies with supporting Benefit-to-Cost 
(B/C) calculations will exceed available funds. Approval of projects and their 
inclusion in the Illinois HSIP will be on the basis of those projects with the 
highest B/C ratio.  Only projects having a B/C ratio great than one may be 
selected, but not all projects with a B/C ratio of greater than one will be 
selected. Projects that are disapproved will be returned to the submitting 
agency with an explanation for their exclusion from the program. This may 
entail lack of sufficient information, or a note that other projects considered 
more worthy (per their B/C determination) required use of the fiscal year’s 
HSIP allocation. Projects disapproved in one fiscal year may be re-submitted 
in subsequent years, but with the understanding that data and analyses 
should be updated. 
 
Approved projects will be forwarded to OPP to be included in the annual 
program.  OPP will code approved projects so they are identifiable as an HSIP 
projects. 
 
 
PROGRAM EVALUATION 
 
HSIP project evaluation will be performed according to the requirements 
outlined in the Code of Federal Regulations, Title 23, Volume 1, Section 
924.13.  The BSE will coordinate with each District Safety Committee to track 
project locations, safety improvements performed, and level of effectiveness of 
the improvement with respect to reducing fatalities and severe injuries. 
 
 
REPORTING TO FHWA 
 
A report covering the HSIP during the previous July 1 through June 30 period 
shall be submitted to the Illinois FHWA Division Administrator no later than 
August 31 each year.  It shall report on the progress made in implementing the 
HSIP – Road program and the HSIP – Rail program, and shall evaluate the 
effectiveness of completed highway safety improvement projects in these 
programs.  This report shall describe the extent to which the improvements 
funded under this program contribute to the goals of reducing the number of 
roadway-related injuries and fatalities and the occurrences of roadway-related 
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crashes, mitigating the consequences of roadway-related crashes, and 
reducing the occurrences of crashes at highway-railway crossings.  This 
information shall be made available to the public through the department’s 
website.  The BSE will coordinate with each District Safety Committee, BLRS, 
and BDE and prepare the annual report.  
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APPENDIX 
 

A. Allocation of Federal HSIP Funds Flow Chart 
B. Project Selection Process 
C. Peer Groups & References on Counter Measures 
D. Benefit-to-Cost Methodology 
E. Guidelines to Counter Measure Effectiveness & Crash Reduction Factor 
F. Guidelines to Counter Measure Service Life 
G. HSIP Candidate Form 
H. Example of Submittal Package 
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1.0 Introduction 
Benefit-cost analysis (BCA) is one of the tools used to determine if a project is appropriate 
for receipt of Highway Safety Improvement (HSIP) funding support.  An approved project 
should have a safety focus and result in an improvement which will likely reduce the 
number of fatal and/or severe injury crashes. To facilitate the process, the Illinois 
Department of Transportation developed a BCA tool to aid in quick and accurate evaluation 
of highway improvement proposals.  

This guide provides step-by-step instructions for using the BCA tool developed by IDOT.  It 
also provides several example scenarios to assist the user in understanding use of the tool in 
project development. The final section of this document provides guidelines for appropriate 
benefit-cost values.  

2.0 Step-by-Step Instructions 
 

 

 

The image above shows the opening page of the B/C tool. 

STEP 1: Start by pressing the Start B/C Tool button.  
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 2 

 

 

The main menu will open after selecting start. The main menu has two tabs located at the 
top of the screen. One is for entering Input Data and the other for obtaining Output Data.  

STEP 2: Select the Input Data tab if necessary. This is the default and should have been open 
when starting the tool.  

The input tab shows a series of steps. It is recommended that you follow the sequence of 
input steps as shown in the pop-up window; however you can come back to buttons to 
revise the data as needed.  

STEP 3: Select the button labeled Project Type 
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 3 

 

The Project Type Selection window will appear.  

STEP 4: Select project type by clicking on the circle next to Intersection or Segment 
depending on the type of project you are analyzing. If Intersection is selected you will be 
given the option of Signalized or Unsignalized. If Segment is selected you will be given the 
option of Urban or Rural. Make the selection by clicking on the circle next to the 
appropriate category. When complete click on the Return to Main button to return to the 
main input window.  

 

 

 

 

 

 

 

 

 

 

 

 

Safety 1-06
Effective: November 1, 2006
Page 17

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.



 4 

 

 

 

 

STEP 5: On the main menu, select the button labeled Project Information. 

 

 

The Project Information window will open as shown above. 
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STEP 6: Complete the information in the boxes shown. For segments enter either key route 
or marked route and the beginning milepost station. Key Route refers to the Illinois 
Roadway Information System (IRIS) terminology and it is a universal identifier for any 
segment. Marked Route refers to the Division of Traffic Safety route inventory. The key 
route information is not necessary for intersections, but all information provided will assist 
in tracking projects. For the Location field enter a description like “Maple Road and Oak 
Street” for an intersection or “Maple Road between Oak Street and Walnut Street” for a 
segment. When all fields have been completed, click on Return to Main. 

 

 

The main menu will re-open.  

STEP 7: Select the button labeled Project Input. 
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If intersection project type was selected, the project input window shown above will appear. 

 

If segment project type was selected, the above project input window will appear.  
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STEP 8: Input the information requested in the fields of either the Intersection Input or 
Segment Input window. For Crash Data, enter the period for which crash data is available 
(for example, From 2001 to 2005). Enter the Current AADT( Average Annual Daily Traffic), 
length of project if applicable, and the annual traffic growth. The annual traffic growth 
should be a number between 1 and 5. If no selection is made, the default value of 1.25 will 
be shown. If the user enters a value less than one, it is assumed that the traffic growth is 
declining. The discount rate cannot be modified from the default value of 4.00. When 
complete with all fields click on Return to Main. 

 

 

The main menu will re-open.  

STEP 9: Select the button labeled Crash Data. 
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The above window will open.  

STEP 10: If crash type and crash severity data are available, select Crash Severity 
Distribution by Crash Type by clicking on the circle next to the text. If crash type data are 
not available, select the Aggregate Crash Severity Distribution category by clicking on the 
circle next to the text. In most cases crash type data will be available. This is the preferred 
condition since countermeasures are applied to reduce particular crash types.  

If Crash Severity Distribution by Crash Type is selected, follow STEPs 11A to 13A. If 
Aggregate Crash Severity Distribution is selected, skip to STEP 11B and follow to STEP 
12B.  
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When Crash Severity Distribution by Crash Type is selected Crash Data – Condition 
Related will highlight as shown in the above window.  

STEP 11A: If there are night time crashes in your data set, click on the Yes box following the 
question, Do you have night time crashes?  If there are wet pavement crashes in your data 
set, click on the Yes box following the question, Do you have wet pavement crashes?  

See page 27 to learn more about obtaining crash information from the crash reports.  
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If you have clicked “Yes” to questions regarding either night time or wet pavement crashes, 
boxes will become available to complete crash severity for the night or wet pavement 
crashes. These are shown in the window above.  

STEP 12A: Enter the number of crashes by severity that have occurred at night or under wet 
pavement conditions during the analysis period. When complete, select the Enter Crash 
Data button. 
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After selecting “Enter Crash Data,” the input box, “Intersection Crash Severity by Crash 
Type for Analysis Period” will appear.  

STEP 13A: Enter the crash data for the analysis period by crash type and severity. Individual 
crashes should only be entered once based on the first event of the crash. When complete, 
select the Return to Main button and continue with STEP 14. Be sure to “enter” the last data 
entered by using the Enter key or clicking another cell before attempting to click the Return 
to Main button. 
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STEP 11B: If crash type by severity is not available, click on the circle next to Aggregate 
Crash Severity Distribution in the Crash Data screen. Then click on Enter Crash Data to 
enter aggregate crashes by severity. It is important to notice that the user will not be able to 
input night time or wet pavement crashes with an aggregate crash severity distribution. If 
Aggregate Crash Severity Distribution is selected, the Crash Data – Condition Related 
frame will not become available as is shown in the figure above.  
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After selecting Enter Crash Data the input box shown above will appear. The box shown is 
for intersections, but a similar table will appear for segments. 

STEP 12B: Enter the number of crashes by severity that have occurred during the analysis 
period. When complete, select the Return to Main button. Be sure to “enter” the last data 
entered by using the Enter key or clicking another cell before attempting to click the Return 
to Main button. 
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The main menu will re-open.   

STEP 14: Select the button labeled Countermeasure Selection. 

 

If intersection project type was selected, the countermeasure table shown above will appear. 
If segment project type was selected, a similar countermeasure table will appear.  

STEP 15: Review the list of countermeasures shown in Table 1 for intersections and Table 2 
for segment. Select countermeasures that affect the predominant crash types in the data set 
for the intersection or segment to be analyzed. It is also recommended that you review the 
“Desktop Reference for Crash Reduction Factors” published by the USDOT and FHWA on 
September 2007 for additional countermeasures and current crash reduction factors (CRF). 
A CRF is a percentage of crash reduction that can be expected for implementing specific 
countermeasure. For example, if shoulder rumble strips are added to a facility there is an 
expected thirty percent reduction in the number of fixed object and overturn crashes.  
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TABLE 1: INTERSECTION COUNTERMEASURES 
 

COUNTERMEASURES Unit 
Service 

Life CRF Crash Type Affected 

1.1  General         

1.1.1  Improvement/Realignment/Reconstruction 
URBAN Unit Qnty 15 50% All 

1.1.2  Improvement/Realignment/Reconstruction  
RURAL Unit Qnty 15 30% All 

1.2  Pavement         

1.2.1  Widening and Resurfacing or Widening 
alone  Miles 15 25% All 

1.2.2  Resurfacing alone  Miles 10 -   

1.2.3  De-Slick (formerly known as skidproofing)  Miles 5 45% WP 

1.2.4  Rumble Strips (Shoulder) Miles 3 30% FO,OVT-off the road 

1.2.5  Rumble Strips (Centerline) Miles 3 -   

1.2.6  Rumble Strips (Transverse) Miles 3 25% All 

1.2.7  Channelization Miles 15 50% 
RE,HO,SSD,SOD,LT,FO,O
VT,T,RT 

1.2.8  Raised Reflective Marker Median  Miles 15 50% HO,SOD,LT,T,RT 

1.2.9  Rumble Strip Median  Miles 10 50% HO,SOD,LT,T,RT 

1.2.10  Thermoplastic or Preformed Tape Median Miles 3 50% RE,HO,SSD,SOD,LT,RT,T 

1.2.11  Painted Median Miles 2 50% RE,HO,SSD,SOD,LT,RT,T 

1.2.12  Lane Addition Unit Qnty 15 50% RE,SSD, LT,RT,T 

1.2.13  Left Turn Lane Unit Qnty 15 25% 
Each leg w/added Left turn, 
RE,SSD,SOD,LT 

1.2.14  Right Turn Lane  Unit Qnty 15 25% 
Each leg w/added Right 
turn, RE,SSD,RT 

1.2.15  Bidirectional Left Turn Lane Unit Qnty 15 50% RE,HO,SSD,SOD,LT 

1.2.16  Left Turn Acceleration Lane  Unit Qnty 15 50% RE,SOD,SSD,AG,LT 

1.2.17  Right Turn Acceleration Lane Unit Qnty 15 50% RE,SSD,RT 

1.2.18  Deceleration Lane Unit Qnty 15 50% RE,SSD,RT 

1.2.19  One-Way Couple  Unit Qnty 15 50% All 

1.2.20  Install Roundabout Unit Qnty 15 60% All 

1.2.21  Install Passing Lane Unit Qnty 15 25% All 

1.2.22  Increase Width of Paved Shoulder Miles 10 10% All 

1.2.23  Increase Lane Width Miles 15 10% All 
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TABLE 1: INTERSECTION COUNTERMEASURES 
 

COUNTERMEASURES Unit 
Service 

Life CRF Crash Type Affected 

1.3  Signing         

1.3.1  Modernization  Unit Qnty 6 25% All 

1.3.2  Installation  Unit Qnty 6 40% All 

1.3.3  Speed Signing  Unit Qnty 6 40% All 

1.3.4  Advance Warning Signs  Unit Qnty 6 25% All 

1.3.5  Street Name Signs  Unit Qnty 6 25% All 

1.3.6  Four Way Stop  Unit Qnty 5 50% All 

1.3.7  Minor Leg Stop  Unit Qnty 5 40% AG,LT,RT,T 

1.3.8  Yield Sign  Unit Qnty 5 40% AG,LT,RT,T 

1.3.9  Changeable Message Signs  Unit Qnty 6 10% All 

1.3.10  Delineators  Unit Qnty 4 40% All 

1.3.11  Overhead Sign Truss  Unit Qnty 15 40% RE,SOD 

1.4  Signalization         

1.4.1  Modernization  Unit Qnty 10 25% 
PD,FO,RE,SSD,SOD,AG,L
T,RT,T 

1.4.2  Install Traffic Signals  Unit Qnty 15 
23%,-
38% 

 23% All Other. -38% RE. 
67% RAG 

1.4.3  Relocation of Signal Supports  Unit Qnty 15 25% FO 

1.4.4  Advance Warning with Flasher  Unit Qnty 10 15% 
OVT,FO,RE,SSD,SOD,AG,
LT,RT,T 

1.4.5  Red/Yellow Flashing Beacon  Unit Qnty 10 NR  Not recommended. 

1.4.6  Red Flashing Beacon  Unit Qnty 10 45% AG 

1.4.7  Add Left Turn Phase with Left Turn Lane  Unit Qnty 10 35% All 

1.4.8  Add Left Turn Phase without Left Turn 
Lane  Unit Qnty 10 25% All 

1.4.9  Phase Adjustment  Unit Qnty 10 25% All 

1.4.10  Increase to 12 Inch Lens  Unit Qnty 10 25% All 

1.4.11  Add Traffic Actuation  Unit Qnty 10 25% RE,AG,LT,RT,T 

1.4.12  Time Lane Control  Unit Qnty 10 25% HO,SOD 

1.4.13  Optical Programmed  Unit Qnty 10 25% RE,AG,LT,RT,T 

1.4.14  Add Pedestrian Controls  Unit Qnty 10 25% PD,PDC 

1.4.15  Add Mast Arms and Signal Head per 
Lane  Unit Qnty 15 25% RE,AG,LT,RT,T 

1.4.16  Safety Lighting  Unit Qnty 15 50% 50% NGT 
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TABLE 1: INTERSECTION COUNTERMEASURES 
 

COUNTERMEASURES Unit 
Service 

Life CRF Crash Type Affected 

1.4.17  Install Automated Enforcement of Red 
Light Violations Unit Qnty 10 25% AG, -15% RE 

1.4.18  User defined 01         

1.4.19  User defined 02         

1.4.20  User defined 03         

 

 

TABLE 2: SEGMENT COUNTERMEASURES 

 

COUNTERMEASURES Unit 
Service 

Life CRF Crash Type Affected 

2.1  Pavement Treatments         

2.1.1  Widening and Resurfacing or 
Widening alone  Miles 15 25% All 

2.1.2  Resurfacing alone  Miles 10 0% No CRF identified 

2.1.3  De-Slick (formerly known as 
skidproofing)  Miles 5 45% WP 

2.1.4  Rumble Strips (Shoulder)  Miles 3 30% FO,OVT 

2.1.5  Rumble Strips (Centerline)  Miles 3 20% HO,SOD 

2.2  Pavement Marking         

2.2.1  General Pavement Marking  Miles 1 30% All 

2.2.2  Raised Reflective Markers  Miles 4 30% 

NGT on tangent sections. For 
curves, see table 1 of the 
HSIP Policy. 

2.3  Railroad Crossing         

2.3.1  Modification  Miles 15 50% TR,FO,RE,OVT 

2.3.2  Gates  Miles 15 60% TR,FO,RE,OVT 

2.3.3  Crossbucks  Miles 15 60% TR,FO,OVT 

2.3.4  Flashing lights  Unit Qnty 15 60% TR,FO,RE,OVT 

2.3.5  Flashing Beacons  Unit Qnty 15 60% TR,FO,RE,OVT 

2.3.6  Warning Bells  Unit Qnty 15 50% TR 

2.3.7  Pavement Markings  Miles 2 30% TR,RE,FO,OVT 

2.3.8  Warning Signs - Standard Unit Qnty 2 40% TR,FO,RE,OVT 
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TABLE 2: SEGMENT COUNTERMEASURES 

 

COUNTERMEASURES Unit 
Service 

Life CRF Crash Type Affected 

2.1  Pavement Treatments         

2.1.1  Widening and Resurfacing or 
Widening alone  Miles 15 25% All 

2.3.9  Warning Signs - Special Unit Qnty 5 40% TR,FO,RE,OVT 

2.3.10  Delineators  Miles 4 40% TR,FO,OVT 

2.3.11  Safety Lighting  Unit Qnty 15 50% TR,FO,RE,OVT 

2.3.12  Resurfacing   Miles 10 25% TR,FO,RE,OVT 

2.3.13  Grade Separation  Unit Qnty 20 100% All 

2.3.14  Removal (specify which type of 
removal) Miles 20 50% All 

2.4  Bridge          

2.4.1  General Repair  Miles 10 15% PKV, HO,SOD,SSD,FO,OVT 

2.4.2  Widen/Resurface  Miles 15 15% FO,HO,SOD,SSD,OVT 

2.4.3  Widening  Miles 15 15% FO,HO,SOD,SSD,OVT 

2.4.4  De-Slick  Miles 5 45% WP 

2.4.5  Grooving  Miles 7 45% WP 

2.4.6  Frost/Ice Detectors - Sign  Unit Qnty 10 25% FO,HO,SOD,SSD,OVT 

2.4.7  Frost/Ice Detectors - Radio  Unit Qnty 10 25% PKV, HO,SOD,SSD,FO,OVT 

2.4.8  Guardrail  Miles 10 15% FO,OVT 

2.4.9  Separation between 
Pedestrians/Traffic  Miles 15 95% PD,PDC,FO,OVT 

2.4.10  Safety Lighting  Unit Qnty 15 50% NGT 

2.4.11  Delineators  Miles 4 15% FO,OVT 

2.4.12  Impact Attenuators  Unit Qnty 3 70% FO,OVT 

2.4.13  Reconstruction   Miles 20 50% FO,HO,SOD,SSD,OVT 

2.5  Curves         

2.5.1  Realignment/Reconstruction 
URBAN Miles 15 35% OVT,FO,HO,SSD,SOD 

2.5.2  Superelevation   Miles 15   
Variable, see table 2 in the 
HSIP Policy. 

2.5.3  Daylighting  Miles 15 30% OVT,FO,HO,SSD,SOD 

2.5.4  Widening and Resurfacing or 
Widening alone  Miles 15 25% All 

2.5.5  De-Slick (formerly known as Miles 5 45% WP 
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TABLE 2: SEGMENT COUNTERMEASURES 

 

COUNTERMEASURES Unit 
Service 

Life CRF Crash Type Affected 

2.1  Pavement Treatments         

2.1.1  Widening and Resurfacing or 
Widening alone  Miles 15 25% All 
skidproofing)  

2.5.6  Guardrail  Miles 10 40% FO,OVT 

2.5.7  Advance Warning Sign  Unit Qnty 5 20% All 

2.5.8  Chevrons or Delineators  Unit Qnty 4 40% OVT,HO,SOD,FO 

2.5.9  Relocation  Unit Qnty 15 45% All 

2.6  Roadside Safety         

2.6.1  General/Fixed Obstacle Removal  Unit Qnty 20 50% FO,OVT 

2.6.2  Curb Parking Removal  Unit Qnty 20 50% PKV,RE,FO,OVT 

2.6.3  Guardrail  Miles 10 15% FO,OVT 

2.6.4  Utility Adjustment  Miles 15 45% 
FO,OVT involving utility 
hazards 

2.6.5  Drainage Improvement  Miles 10 10% All 

2.6.7  Shoulder Improvement  Miles 5 10% FO,OVT 

2.6.8  Impact Attenuators  Miles 3 70% FO,OVT 

2.6.9  Glare Shields  Miles 10 15% SSD,AG,FO,OVT 

2.6.10  Fencing  Miles 10 15% All 

2.7  Other         

2.7.1  Turnouts (Mailbox or other)  Miles 15 50% 
Entering or exiting vehicles 
from shoulder area 

2.7.2  Ramp Improvement  Miles 15   
Variable. See table in the 
HSIP Policy. 

2.7.3  User defined 01         

2.7.4  User defined 02         

2.7.5  User defined 03         
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STEP 16: Select the appropriate countermeasures using the pull-down menu under the 
countermeasure tab. The tool allows for selection and analysis of up to 5 countermeasures 
for one project. After selecting the countermeasure, the CRF, crash type affected, service life 
and countermeasure units will automatically populate. Note that if only aggregate crash 
data are provided, the tool will only calculate a benefit for countermeasures that affect All 
Crash Types.   

STEP 17: Enter the Unit Cost and Quantity for each countermeasure. For example, enter 
$10,000 and 1 if you are adding signing of this cost at one intersection. When complete, 
select Return to Main. Be sure to “enter” the last data entered by using the Enter key or 
clicking another cell before attempting to click the Return to Main button. 
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If you wish to add a countermeasure or use a countermeasure that is not listed, click on the 
Optional User-Defined Countermeasure button as shown in the above image. 

 

 

 

After selecting “User-Defined Countermeasure” the input box shown above will appear. 
The box shown is for segments, but a similar table will appear for intersections. 

STEP 18: Enter the user-defined countermeasure description in the first box under 
countermeasures, shown in yellow. This box currently contains the text “User defined 01”. 
Enter the unit of measurement, service life, CRF, and crash type affected to the right of the 
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countermeasure description. Refer to the “Desktop Reference for Crash Reduction Factors” 
as discussed above to obtain CRF values. Crash Type Affected should be entered by using 
the abbreviations shown in the table below, separated by commas without spaces. Examples 
are shown in the window above the input data.  

 

 

STEP 19: After completing the user defined countermeasure information, select the “Place 
New CRFs” button. This will populate the CRFs to the appropriate crash types in the 
columns to the right of the input data. Additional user defined countermeasures can be 
added in the User defined02 and User defined 03 lines.  

When complete select Return to Main. 
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When all input data has been completed, select the Output Data tab on the main menu and 
the screen shown above will appear.  

 

STEP 20: Click on the Calculate B/C button to obtain the benefit-cost ratio.  

 

The image above will appear with the benefit /cost ratio for this project.  

If you would like to test different countermeasure scenarios, you can go back to the Input 
Data tab, modify the input and re-run calculation of the B/C. This can be run as many times 
as desired to obtain the most favorable B/C ratio.  

If you would like to erase and re-enter the crash data, select Clean All Sheets. The prompt 
will ask Are you sure? before deleting the information.  
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Select Summary Table to see a summary of the analysis or to verify inputs.  

 

 

 

The above window will appear when “Summary Table” is selected.  

 

If you would like to save the run, select Export Data. This will allow you to save the file 
with a new name. The file can be opened at a later date and modified if necessary.  
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3.0 Special Cases - Partial Application of Countermeasures  
One may wish to consider applying a safety-based countermeasure to part but not all of a 
segment or intersection. For example, left turn lanes may be contemplated for one roadway 
but not the crossing facility at an intersection.  Should this be the case, the analyst must take 
care to properly estimate expected benefits and calculate an appropriate B/C ratio.   

Proper use of the tool for such cases requires the analyst perform the benefit calculation 
taking into account the specific countermeasure application.  This means calculating benefits 
separately for each approach or segment, applying only those countermeasures that apply 
to that approach, and applying them only to the crashes associated with that approach or 
segment. The following procedure is suggested: 

STEP ONE: Determine which countermeasures apply to each intersection approach or 
segment 

STEP TWO: Identify or designate which crashes are associated with each segment (best 
practices would be to refer to a crash diagram), inputting only those crashes into the 
worksheet that apply to that segment  

STEP THREE: Perform the procedure as outline in this guide, calculating total benefits and 
costs for each unique segment and approach. Take care to label the input as ‘approach A’ or 
‘segment B’, etc.  

STEP FOUR: Sum all benefits and all costs from each approach calculation, and calculate a 
single overall project B/C. 

This procedure can apply where multiple countermeasures are being studied. For example, 
one countermeasure may apply to the entire segment but the second to only part or parts of 
the study area. Use the tool to compute benefits for each unique segment, identifying the 
proper countermeasures for each one. 

Care should be taken in designating crashes to not ‘double count’ or apply any one crash or 
crash type to multiple segments. Similarly, costs by segment should be carefully assigned to 
avoid double counting.  

Note that the tool output will provide a B/C ratio for each approach. This should not be used 
(i.e., it is not correct to ‘average’ the segment B/C ratios); rather only the costs and benefits 
provided in the output should be used to compute one overall B/C ratio. 
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4.0 Reading a Crash Report for Benefit-Cost Input Tool 
Key input factors for the countermeasure tool are crash type, crash severity, weather 
condition and time of day. This section of the guide describes the approach for obtaining 
information from the crash report to include in the benefit-cost tool. A sample crash report 
is shown on pages 27 and 28 and pages 29 and 30 show copies of templates that are used to 
translate crash reports. Actual templates have windows and are sized to be placed on top of 
a crash report. 

 

Crash type – This is coded as type of first crash (COLL) and is shown in the upper row in 
the fifth box from the left. In this example the crash type is “6”. Using template 1, “6” 
translates to a fixed object crash. The crash type should always be compared to the narrative 
on the back of the crash report which is shown on page 28. The narrative provides a detailed 
description of the crash so that the reviewer can gain a better understanding of the 
conditions and validate the crash type coding.  

Crash severity – Injury type is coded in the middle of the crash report to the right of the 
description of Unit 1. In this example the injury was “K” or fatal. “A” is an incapacitating 
injury, “B” is a noncapacitating injury, “C” is reported, but not evident, and “0” is no 
indication of injury.   If there are multiple vehicles involved in the crash use the most severe 
injury type to describe the crash severity. 

Weather condition – To determine if the pavement was wet during this crash refer to the 
column on the right of the report. The sixth entry from the top is labeled “RSUR” and 
reflects the roadway surface condition. In this example a “1” refers to dry pavement.  

Night time crashes – To determine if this crash occurred at night, refer to the top line sixth 
box from the left labeled “LGHT”. This refers to the lighting condition.  For this example “4” 
indicates “darkness”. Therefore, night time crashes should be selected. 
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Safety 1-06
Effective: November 1, 2006
Page 44

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.



5.0 Examples 
5.1 Case Study 1: Benefit Cost Analysis for a Segment. 
The roadway segment along IL 0 between Maple Street and Oak Street was identified as a 
hazardous location. It is located in District 10, Wooded County, in the Village of Forest. 
From 2001 to 2005 there were 3 fatal crashes, 6 A-injury crashes, and 10 B-injury crashes. 
There were also C- injury and property damage only crashes at this location, but the exact 
number is not needed for the analysis. There are 3 night time crashes, 1 A-injury and 2 B-
injury. A majority of the crashes were fixed object and overturn. The current AADT is 9500. 

Countermeasures were reviewed and benefit-cost calculations were conducted to select the 
recommended solution. This example reflects the step-by-step procedure for calculating the 
benefit-cost ratio for adding rumble strips to the existing shoulder.  

Step-by-Step Procedures 
 

STEP 1: Start by pressing the Start B/C Tool button. 

  

 

 

 

 

 

 

 

STEP 2: Select the Input Data tab.  

STEP 3: Select the button labeled Project Type 
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 32 

 

 STEP 4: Select project type by clicking on the circle next 
to Segment. Select Rural under Segment Type.  

When complete click on the Return to Main button to 
return to the main input window. 

 

 

 

 

 

 

 

STEP 5: On the main menu, select the button labeled 
Project Information. 

 

 

 

 

 

 

 

STEP 6: Complete 
the information in 
the boxes as 
shown. When all 
fields have been 
completed, click 
on Return to 
Main.
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STEP 7: Select the button labeled Project Input. 

 

 

 

 

 

 

 

 

STEP 8: Input the information requested in the 
fields of the Segment Input window. When 
complete with all fields click on Return to Main. 

 

 

 

 

 

 

 

 

 

STEP 9: Select the button labeled Crash Data. 
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STEP 10: Select Crash Severity Distribution by 
Crash Type by clicking on the circle next to the 
text. When complete, select the Enter Crash Data 
button.  

 

 

 

 

 

 

 

 

STEP 11: Enter the crash data for the analysis period by crash type and severity as shown. 
When complete, select the Return to Main button 

 

STEP 12: Select the button labeled Countermeasure 
Selection. 
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STEP 13: Select 2.1.4 Rumble Strips (Shoulder) from the countermeasure dropdown menu. 

 

STEP 14: Enter the Unit Cost and Quantity for the selected countermeasure. When 
complete, select Return to Main. 

 

When all input data has been completed, select the Output Data tab on the main menu and 
the screen shown below will appear.  

 

STEP 15: Click on the Calculate B/C button to obtain 
the benefit-cost ratio.  

 

 

 

 

 

 

 

The image to the right will appear with the benefit /cost ratio for 
this project. Click the OK button to return to the main menu. 

 

 

 

 

 

Safety 1-06
Effective: November 1, 2006
Page 49

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.



 36 

 

STEP 16: Select Summary Table to see a summary of 
the analysis or to verify inputs.  

 

 

 

 

 

 

 

 

The above window will appear when “Summary Table” is selected.  

 

If you would like to save the run, select Export Data. This will allow you to save the file 
with a new name. The file can be opened at a later date and modified if necessary.  
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5.2 Case Study 2: Benefit Cost Analysis for a Signalized Intersection. 
The signalized intersection of Maple Street and Oak Street was identified as a hazardous 
location. It is located in District 0, Wooded County, in the Village of Forest. From 2001 to 
2005 there was 2 fatal crash, 38 A-injury crashes, and 63 B-injury crashes. There were also C- 
injury and property damage only crashes at this location. A majority of the crashes were 
angle and turning with turning representing the most severe crash type.  

A road safety assessment was conducted and it was determined that there was a high left 
turn volume from a shared thru lane. The traffic signal heads were also difficult to see from 
a distance.  

Countermeasures were reviewed and benefit-cost calculations were conducted to select the 
recommended solution. This example reflects the step-by-step procedure for calculating the 
benefit-cost ratio for adding two countermeasures; an increase in the signal lens size to 12 
inches for the entire intersection and a left turn lane with a left turn phase for two legs of the 
intersection. For this example the benefit-cost is calculated twice because intersection legs 
are being treated differently. After tool calculations are made, an external calculation must 
be made to obtain a final composite benefit-cost ratio.   

In this example, the first b/c calculation will be for treatment of two legs of the intersection 
with the increase in signal lens size. The second calculation will be for treatment of the other 
two legs of the intersection with an increase in signal lens size and the addition of left turn 
lanes.  

Step-by-Step Procedures 
 

STEP 1: Start by pressing the Start B/C Tool button.  

 

 

 

 

 

 

 

 

STEP 2: Select the Input Data tab.  

STEP 3: Select the button labeled Project Type 
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STEP 4: Select project type by clicking on the circle next to 
Intersection then select Signalized.  

When complete click on the Return to Main button to 
return to the main input window. 

 

 

 

 

 

 

 

 

STEP 5: On the main menu, select the button labeled 
Project Information. 

 

 

 

 

 

 

 

STEP 6: Complete 
the information in 
the boxes as 
shown. When all 
fields have been 
completed, click 
on Return to 
Main. 
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STEP 7: Select the button labeled Project Input. 

 

 

 

 

 

 

 

 

 

STEP 8: Input the information requested in the 
fields of the Intersection Input window. When 
complete with all fields click on Return to Main. 

 

 

 

 

 

 

 

 

 

 

STEP 9: Select the button labeled Crash Data.
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STEP 10: Select Crash Severity Distribution by 
Crash Type by clicking on the circle next to the 
text. When complete, select the Enter Crash 
Data button 

 

 

 

 

 

 

 

 

STEP 11: Enter the crash data for the analysis period by crash type and severity as shown. 
Crash data entered should only be for the two legs of the intersection that are going to be 
treated with increasing the lens size. When complete, select the Return to Main button 

 

 

STEP 12: Select the button labeled Countermeasure 
Selection 
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STEP 13: Select 1.4.10 Increase to 12 Inch Lens from the countermeasure dropdown menu. 

 

 

 

 

 

 

 

 

STEP 14: Enter the Unit Cost and Quantity for the selected countermeasure. The cost 
entered should be the cost for increasing the lens size on two legs of the intersection. When 
complete, select Return to Main. 

 

When all input data has been completed, select the Output Data tab on the main menu and 
the screen shown below will appear.  

 

STEP 15: Click on the Calculate B/C button to obtain 
the benefit-cost ratio.  

 

 

 

 

 

 

 

The image to the right will appear with the benefit /cost ratio for 
this project. Click the OK button to return to the main menu 
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STEP 16: Select Summary Table to see a summary of 
the analysis or to verify inputs 

 

 

 

 

 

 

 

 

 

 

 

The above window will appear when “Summary Table” is selected.  
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The analysis for treating two legs of the intersection with increasing the lens size is 
complete. To treat the other two legs of the intersection with an increase in lens size and the 
addition of left turn lanes and left turn phases, continue with the following steps.  

 

 

Step 17: The Project data has been already input into 
the menus, and the sheets. Click on the Clean all 
Sheets button to delete the input crash data to revise. 

 

 

 

 

 

 

 

 

Step 18: Click Yes to confirm.  

 

 

 

 

STEP 19: Select the button labeled Crash Data.
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STEP 20: Select Crash Severity Distribution by 
Crash Type by clicking on the circle next to the 
text. When complete, select the Enter Crash 
Data button 

 

 

 

 

 

 

 

 

STEP 21: Enter the crash data for the analysis period by crash type and severity for the 
crashes on the legs of the intersection that will be treated with increasing the lens size and 
the addition of the left turn lanes. Crashes should appear under one of the two B/C 
analyses, not both so that there is not double counting of crashes. When complete, select the 
Return to Main button. 

 

 

STEP 22: Select the button labeled Countermeasure 
Selection. 
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STEP 23: Select 1.4.7 Add Left Turn Phase with Left turn Lane, and 1.4.10 Increase to 12 Inch 
Lens from the countermeasure dropdown menu. 

 

STEP 24: Enter the Unit Cost and Quantity for the selected countermeasures. When 
complete, select Return to Main. 

 

STEP 25: When all input data has been completed, select the Output Data tab on the main 
menu and the screen shown below will appear.  

 

STEP 26: Click on the Calculate B/C button to obtain 
the benefit-cost ratio.  

 

 

 

 

 

 

The image to the right will appear with the benefit /cost ratio for 
this project. Click the OK button to return to the main menu. 

 

 

 

 

STEP 27: Select Summary Table to see a summary of 
the analysis or to verify inputs 

Safety 1-06
Effective: November 1, 2006
Page 59

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.



 46 

 

 

 

 

 

 

 

 

 

 

The above window will appear when “Summary Table” is selected.  

If you would like to save the run, select Export Data. This will allow you to save the file 
with a new name. The file can be opened at a later date and modified if necessary.  

After completing the two benefit-cost analyses a, a combined b/c ratio can be obtained by 
adding the benefits and divided by the total cost. The total cost for this example is, $25,891 
and the total benefit is $2,084,977.96. The composite B/C is 80.53.  
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5.3 Case Study 3: Benefit Cost Analysis for a Systematic Improvement. 
This case of study shows an analysis for systematic improvements at a series of locations 
that present similar type of risk or recurring number of crashes of certain type. The sites are 
located in District 10, and there are within 14 different counties’ boundaries. A major crash 
pattern and risks at the different sites is associated with improvement and lack of warning 
signals.  

This example reflects the step-by-step procedure for calculating the benefit-cost ratio for 
adding two types of warning signs and chevrons to the existing sites.  

Step-by-Step Procedures 
 

STEP 1: Start by pressing the Start B/C Tool button. 

  

 

 

 

 

 

 

 

STEP 2: Select the Input Data tab.  

STEP 3: Select the button labeled Project Type 

 

 

 

 

 

 

 

 STEP 4: Select project type by clicking on the circle 
next to Segment. Select Rural under Segment Type.  

When complete click on the Return to Main button to 
return to the main input window. 
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STEP 5: On the main menu, select the button labeled 
Project Information. 

 

 

 

 

 

 

 

 

STEP 6: Complete 
the information in 
the boxes as 
shown. When all 
fields have been 
completed, click 
on Return to 
Main. 
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STEP 7: Select the button labeled Project Input. 

 

 

 

 

 

 

 

 

 

STEP 8: Input the information requested in the 
fields of the Segment Input window. When 
complete with all fields click on Return to Main. 

 

 

 

 

 

 

 

 

 

STEP 9: Select the button labeled Crash Data. 
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STEP 10: Select Crash Severity Distribution by 
Crash Type by clicking on the circle next to the 
text. When complete, select the Enter Crash Data 
button.  

 

 

 

 

 

 

 

 

STEP 11: Enter the crash data for the analysis period by crash type and severity as shown. 
When complete, select the Return to Main button 

 

STEP 12: Select the button labeled Countermeasure 
Selection. 
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STEP 13: Select 2.3.8 Warning Signs – Standard, 2.3.9 Warning Signs – Special, and 2.5.8 
Chevrons or Delineators from the countermeasure dropdown menu. 

 

STEP 14: Enter the Unit Cost and Quantity for the selected countermeasure. When 
complete, select Return to Main. 

 

When all input data has been completed, select the Output Data tab on the main menu and 
the screen shown below will appear.  

 

STEP 15: Click on the Calculate B/C button to obtain 
the benefit-cost ratio.  

 

 

 

 

 

 

 

The image to the right will appear with the benefit /cost ratio for 
this project. Click the OK button to return to the main menu. 
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STEP 16: Select Summary Table to see a summary of 
the analysis or to verify inputs.  

 

 

 

 

 

 

 

 

The above window will appear when “Summary Table” is selected.  

 

If you would like to save the run, select Export Data. This will allow you to save the file 
with a new name. The file can be opened at a later date and modified if necessary.  
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HSIP Form Fields Conventions/Descriptions 
 
FY:     Funding FY 
Contract:    5 Digit 
Award Date:    By BSE/BLRS 
Completion Date:   By others 
ID:       Assigned by BSE or BLRS – District/FY/Ordinal 
District:    Number 
County:    Name 
Key Route:    IRIS Key Route Prefix and Number 
Marked Route:   Map Marked Route 
Route:     Local Route Name 
Intersecting Roadway:  Include Key Route/Marked Route/Local Name as  
     available 
Length:    Miles (Intersection = 0.) 
Mile Station:    IRIS Key Route Beg to End Milepost 
Location Description:   Word Location Description.  No need to repeat for  
     intersection. 
Rural/Urban:    Check one according to surrounding land use. 
Lanes:     Number of through lanes on main road. 
AADT (Segment):   AADT for most recent year available. 
Total Entering AADT (Intersection): Sum of AADT for most recent year available for all  
     lanes entering the intersection. 
Speed Limit:    Posted or regulatory speed limit(s).  If more than  
     one, describe limits in comments. 
Friction Test Results:   Check and include report summary where used.   
     Necessary for de-slick countermeasure. 
Lighting Present:   Check if yes. 
CHSP Emphasis Area:  From Illinois CHSP. 
District Documentation:  If not in 5% map or intersection map, check here. 
Systematic Improvements:  Use if making an area application of a   
     countermeasure.  (e.g. corridor guardrail upgrade) 
Peer Group:    From Attachment  
Other:     Note other attached documentation. 
Crashes Details:   Self explanatory.  Prefer at least 5 years’ data.   
Problem Description:   From review of crash records, crash reports, site  
     visit, and other data list the engineering contributing 
     factors to be addressed. 
Previous Safety Improvements: List any other work done previously and still in  
     place to reduce crashes. 
Collision Diagram:   Check if included as attachment. 
Images:    Check if included in submittal. 
Predominant Crash Types:  List, using types recorded in crash records. 
Proposed Improvements:  List engineering countermeasures. 
Estimated Project Cost:  Total cost in $000’s that will include 90% HSIP  
     funding. 
Local Projects:    
 Annual Fatal Crash Rate: (Fatal crashes/length in miles) x 100 
 Annual A-Injury Crash Rate: (A-injury crashes/length in miles) x 100 
Local Roads Rural Functional Class: Self explanatory. 
Approved:    Safety Engineer Signature (By BSE) 
Central HSIP Approval Date:  Signature Date (By BSE) 
Funding:    Check appropriate HSIP/HRRR/RAIL 
Comment:    As needed. 
Distribution:    Will be completed by BSE. 
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Notice 
This document is disseminated under the sponsorship of the U.S. Department of Transportation in 
the interest of information exchange. The U.S. Government assumes no liability for use of the 
information contained in this document. This report does not constitute a standard, specification or 
regulation. 
 
 

Quality Assurance Statement 
The Federal Highway Administration provides high-quality information to serve Government, 
industry, and the public in a manner that promotes public understanding. Standards and policies are 
used to ensure and maximize the quality, objectivity, utility, and integrity of its information. FHWA 
periodically reviews quality issues and adjusts its programs and processes to ensure continuous 
quality improvement. 
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Desktop Reference for Crash Reduction Factors 
 

Introduction 
This Desktop Reference provides estimates of the crash reduction that might be expected if a specific countermeasure or group of 
countermeasures is implemented with respect to intersection crashes, roadway departure and other non-intersection crashes, and 
pedestrian crashes. The crash reduction estimates are known as Crash Reduction Factors (CRFs). The CRFs presented are the CRF 
information available to date. In some cases, the CRF is expressed as a Crash Reduction Function.  
 
Where available, the Desktop Reference includes multiple CRFs for the same countermeasure to allow the reader to review the range 
of potential effectiveness. This Desktop Reference includes CRFs for which the reliability of the estimate is low, or very low. This 
approach is part of the philosophy of bringing together all the information available to date. (A few CRFs found in the literature were 
not included in the Desktop Reference. These CRFs were considered to have too large a range or too large a standard error to be 
meaningful, or the original research did not provide sufficient detail for the CRF to be useful.) The CRFs in this Desktop Reference 
may be periodically updated as new information becomes available. 
 

Crash Reduction Factors 
A CRF is the percentage crash reduction that might be expected after implementing a given countermeasure. (In some cases, the CRF 
is negative, i.e. the implementation of a countermeasure is expected to lead to a percentage increase in crashes.) A CRF should be 
regarded as a generic estimate of the effectiveness of a countermeasure. The estimate is a useful guide, but it remains necessary to 
apply engineering judgment and to consider site-specific environmental, traffic volume, traffic mix, geometric, and operational 
conditions which will affect the safety impact of a countermeasure. The user must ensure that a countermeasure applies to the 
particular conditions being considered. The reader is also encouraged to obtain and review the original source documents for more 
detailed information, and to search databases such as the National Transportation Library (ntlsearch.bts.gov) for information that 
becomes available after the publication of this Reference.  
 
Traffic engineers and other transportation professionals can use the information contained in this issue brief when asking the following 
types of question: Which countermeasures might be considered at the signalized intersection of Maple and Elm streets, an intersection 
experiencing a high number of total crashes and left-turn crashes? What change in the number of total crashes and left-turn crashes 
can be expected with the implementation of the various countermeasures?  
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In the Tables presented in the Desktop Reference, CRFs are provided in the column “Crash Reduction Factor/Function.” The standard 
error of the CRF is given where available in the column “Std Error.” The standard error is the standard deviation of the error in the 
estimate of the CRF. The true value of the CRF is unknown. The standard error provides a measure of the precision of estimate of the 
true value of the CRF. A relatively small standard error indicates that a CRF is relatively precisely known. A relatively large standard 
error indicates that a CRF is not precisely known. The standard error may be used to estimate a confidence interval of the true value of 
the CRF. (An example of a confidence interval calculation is given below.)  
 
As an example, the CRF for the countermeasure install cameras to detect red-light running for right-angle fatal/injury crashes is 16. 
The following points should be noted: 
 
 The CRF of 16 means that a 16% reduction in fatal/injury crashes is expected after the installation of red-light running cameras.  

 
 This CRF is bolded which means that a) a rigorous study methodology was used to estimate the CRF, and b) the standard error is 

relatively small. A CRF which is not bolded indicates that a less rigorous methodology (e.g. a simple before-after study) was used 
to estimate the CRF, and/or the standard error is large compared with the CRF. 

 
 The standard error for this CRF is 6. Using the standard error, it is possible to calculate the 95% confidence interval for the 

potential crash reduction that might be achieved by implementing the countermeasure. The 95% confidence interval is ±2 standard 
errors from the CRF. Therefore, the 95% confidence interval for the installation of red-light running cameras is between 4% and 
28% (16 - 2×6 = 4%, and 16 + 2×6 = 28%). 
 

 The reference number is 45 (Persaud et al., as listed in the References at the end of this Desktop Reference).  
 

Crash Reduction Functions 
In some cases, a CRF is given in the form of a function. As an example of a function, consider the countermeasure “Vary truck 
presence” at 4-leg signalized intersections on rural highways. This function is shown in Table 3. The study was conducted by 
Bonneson et al. 
 
The function for “Vary truck presence” is: 

CRF = 100×[1-e(0.026×(Pt-9))] 
 
Where Pt = percent trucks during the peak hour (average for all intersection movements)  
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The value of 9 in the function reflects the base condition: 9% trucks at 4-leg signalized intersections during the peak hour on rural 
highways (average for all intersection movements). If, for example, a practitioner wants to know the safety effect of decreasing the 
truck presence to 7%, then the resulting CRF value from the function would be 5 (=100×(1-e(0.026× (7-9)))). The CRF value of 5 suggests 
that crash frequency is reduced by about 5% for a 2 percentage point decrease in truck presence (from 9% to 7%).  
 

Using the Tables 
Twelve Tables of CRFs are provided in this Reference. The Tables are grouped under intersection, roadway departure, and pedestrian 
crashes, and summarize the information available. The Tables include as much information as is available for each CRF. 
 
The Tables for intersection CRFs contain the following information (where available) for each countermeasure: crash type, crash 
severity, area type, configuration, control, major road daily traffic volume (vehicles/day), minor road daily traffic volume 
(vehicles/day), reference, number of intersections observed, crash reduction factor/function, standard error, range, and study type. 
 
The Tables for roadway departure CRFs contain the following information (where available) for each countermeasure: crash type, 
crash severity, area type, road type, maximum daily traffic volume (vehicles/day), minimum daily traffic volume (vehicles/day), 
reference, crash reduction factor/function, standard error, range, and study type. 
 
The Tables for pedestrian CRFs contain the following information (where available) for each countermeasure: crash type, crash 
severity, area type, reference, crash reduction factor/function, standard error, range, and study type. 
 
The following points should be noted: 
 
 The crash severities are: all, fatal/injury (fatal and injury crashes combined), fatal, injury, or property damage only (PDO). 
 Where available, the Tables provide existing traffic control information (i.e. the conditions existing before implementation of a 

countermeasure). The control information for the pre-countermeasure study site may be “no signal,” “signal,” “stop,” or 
“stop/yield.” “No signal” is used when a publication specifies that the intersection was not signalized before the countermeasure 
was introduced, but does not provide details. (In these cases, the intersection could have yield or stop signs, or no controls at all.) 
Where the original study is not clear, or omits to give the information, the cell is left blank. 

 Road type information (for roadway departure countermeasures) uses the following road types (where available): all, multilane, 
multilane divided, arterial, highway, or freeway. Where the original study was not clear, or omitted to give the information, the 
cell is left blank or the study’s wording is used. 

 In the observed column, a higher number of intersections/sites usually corresponds with a more reliable estimate of the safety 
effectiveness. 
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 For some countermeasures, a range of safety effectiveness is provided in the Range Low and Range High columns. 
 The study type refers to the methodology used in the CRF study. 
 A blank cell means that no information is reported in the source document. 
 The following abbreviations appear in the Tables: 

o App = Approaches 
o Avg = Average 
o Config = Configuration 
o EB = Empirical Bayes 
o Emerg = Emergency 
o Max = Maximum 
o Min = Minimum 
o Obs = Number of observed intersections 
o PDO = Property Damage Only 
o Ped = Pedestrian 
o Ref = Reference 
o ROR = Run-Off-Road 
o Std Error = Standard Error 
 

 For additional information, please visit the FHWA Office of Safety website safety.fhwa.dot.gov. 
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High

All All Signal 15 15 Cross-section

Right-
angle All Signal 15 30 Cross-section

Add all-red clearance 
interval (from 0 to 1 
second)

Right-
angle All Urban Signal 47 6 0 44 -32 67

Add exclusive 
pedestrian phasing Ped All Signal 28 34 7 60

All All Signal 25 -15 19 Simple 
Before-After

Left-turn All Signal 25 -49 54 Simple 
Before-After

All All Signal 25 -20 17
Comparison 

Group Before-
After

All Fatal/Injury Signal 25 -10 25
Comparison 

Group Before-
After

Left-turn All Signal 25 -65 71
Comparison 

Group Before-
After

Rear-end All Signal 25 4 22
Comparison 

Group Before-
After

All All Signal 29 13 19 Simple 
Before-After

Left-turn All Signal 29 33 22 Simple 
Before-After

Daily Traffic 
Volume (veh/day)

SIGNAL OPERATIONS COUNTERMEASURES

Study TypeObsRef
Effectiveness

Crash Reduction 
Factor / Function

Add all-red clearance 
interval

Convert exclusive 
leading protected to 
exclusive lagging 
protected

Convert protected 
left-turn phase to 
protected/permissive

Convert 
protected/permissive 
left-turn phase to 
permissive/protected

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All 4-Leg Signal 49 8 9

All All 4-Leg Signal 39 20 18

All Fatal/Injury 4-Leg Signal 49 12 9

Experimental 
Design (Case-

Control 
Study)

Head-on Fatal/Injury Signal 15 75 Simple 
Before-After

Left-turn All Signal 15 75

Left-turn Fatal/Injury Signal 15 55 Simple 
Before-After

Left-turn PDO Signal 15 63 Simple 
Before-After

Multi-
vehicle All All Signal 21 40 5

Comparison 
Group Before-

After
Multi-

vehicle Fatal/Injury All Signal 21 40 9
Comparison 

Group Before-
After

ROR Fatal/Injury Signal 15 62 Simple 
Before-After

ROR PDO Signal 15 28 Simple 
Before-After

Older-
driver All 4-Leg Signal 39 20 42

Rear-end All 4-Leg Signal 49 -12 16

Experimental 
Design (Case-

Control 
Study)

Experimental 
Design (Case-

Control 
Study)

Improve signal timing 
[to intervals specified 
by the ITE 
Determining Vehicle 
Change Intervals: A 
Proposed 
Recommended 
Practice  (1985)]
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Rear-end Fatal/Injury 4-Leg Signal 49 -8 17

Experimental 
Design (Case-

Control 
Study)

Rear-end PDO Signal 15 17 Simple 
Before-After

Right-
angle All 4-Leg Signal 49 4 18

Experimental 
Design (Case-

Control 
Study)

Right-
angle Fatal/Injury Signal 15 30 Simple 

Before-After

Right-
angle Fatal/Injury 4-Leg Signal 49 -6 22

Experimental 
Design (Case-

Control 
Study)

Right-
angle PDO Signal 15 46 Simple 

Before-After

Ped Fatal/Injury Signal 49 37
Comparison 

Group Before-
After

All All Signal 15 15 Cross-section

Right-
angle All Signal 15 30 Cross-section

Install emergency 
vehicle pre-emption 
systems

Emerg 
vehicle All 51 70

Install pedestrian 
countdown signal 
heads

Ped Fatal/Injury Urban (San 
Francisco) Signal 32 25

Increase yellow 
change interval

Improve signal timing 
[to intervals specified 
by the ITE 
Determining Vehicle 
Change Intervals: A 
Proposed 
Recommended 
Practice  (1985)] 
(cont'd)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All Signal 15 20
All All 15 25
All All 15 15

Ped All Signal 15 53
Ped All Signal 5 0
Ped All 15 55
Ped All 15 50

Modify signal 
phasing (implement 
a leading pedestrian 
interval)

Ped All Signal 28 5

Left-turn All Signal 15 80 Cross-section

Right-
angle All Signal 15 10 Cross-section

Provide Advanced 
Dilemma Zone 
Detection for rural 
high speed 
approaches

All Fatal/Injury Rural 4-Leg   
(1 app) Signal 61 5 39 Simple 

Before-After

All All Signal 15 30 Simple 
Before-After

All All Signal 15 36 Simple 
Before-After

All All Signal 15 15 Simple 
Before-After

All All Signal 15 25 Cross-section

All All Signal 15 30 Simple 
Before-After

All All Signal 15 27

Left-turn All Signal 15 41 Simple 
Before-After

<5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

Provide protected left-
turn phase

Install pedestrian 
signal

Provide actuated 
signals
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Left-turn All Signal 15 46 Simple 
Before-After

Left-turn All Signal 15 35 Simple 
Before-After

Left-turn All Signal 15 70 Cross-section

Left-turn All Signal 15 48

Left-turn Fatal/Injury Urban Signal 31 30 16 2 EB Before-
After

Right-
angle Fatal/Injury Urban Signal 31 30 19 2 EB Before-

After

Overturn All Signal 15 27 Simple 
Before-After

Overturn All Signal 15 35 Simple 
Before-After

Overturn All Signal 15 31
Ped All Signal 28 5

Rear-end All Signal 15 27 Simple 
Before-After

Rear-end All Signal 15 35 Simple 
Before-After

Rear-end All Signal 15 31
Right-
angle All Signal 15 54 Simple 

Before-After
Right-
angle All Signal 15 56 Simple 

Before-After
Right-
angle All Signal 15 80 Simple 

Before-After
Right-
angle All Signal 15 63

<5,000/lane(Total)

>5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

Provide protected left-
turn phase (cont'd)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Left-turn Fatal/Injury Urban Signal 31 15 16 4 EB Before-
After

Right-
angle Fatal/Injury Urban Signal 31 15 12 4 EB Before-

After

Left-turn Fatal/Injury Urban Signal 31 20 17 2 EB Before-
After

Right-
angle Fatal/Injury Urban Signal 31 20 25 2 EB Before-

After
All All All Signal 1 15
All All Signal 28 16
All All Arizona Signal 3 7

Right-
angle All Signal 28 32 25 38

Provide split phases All All Signal 28 25

All All Signal 28 29
Right-
angle All Signal 47 17 75 19 29 100 Simple 

Before-After
Right-
angle All Signal 28 80

Add 3-inch yellow 
retroreflective 
sheeting to signal 
backplates

All All Urban Signal 54 15 51 EB Before-
After

Older-
driver All 4-Leg Signal 39 33 31

Younger-
driver All 4-Leg Signal 39 33 17

Provide protected left-
turn phase (leading 
green arrow)

Provide signal 
coordination

SIGNAL HARDWARE COUNTERMEASURES

Add additional signal 
and upgrade to 12-
inch lenses

Remove flash mode 
(late night/early 
morning)

Provide 
protected/permissive 
left-turn phase 
(leading flashing 
green) (Request 
MUTCD 
Experimentation)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All Signal 28 10

All All Urban 4-Leg Signal 14 63 28 20 30 EB Before-
After

All Fatal/Injury Urban 4-Leg Signal 14 63 17 10 25 EB Before-
After

All PDO Urban 4-Leg Signal 14 63 31 30 35 EB Before-
After

Rear-end All Urban 4-Leg Signal 14 63 28 0 45 EB Before-
After

Right-
angle All Signal 28 42

Right-
angle All Urban 4-Leg Signal 14 63 35 15 45 EB Before-

After
All All Signal 51 49

All All Signal 35 6 25 Simple 
Before-After

All All Signal 35 33 32 Simple 
Before-After

All All Signal 28 36 28 43
All Fatal/Injury Signal 51 44
All PDO Signal 51 51

Left-turn All Signal 51 12
Rear-end All Signal 51 41

Right-
angle All Signal 51 74

Right-
angle All Signal 35 6 63 Simple 

Before-After

Convert signal from 
pedestal-mounted to 
mast arm

Add signal 
(additional primary 
head)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All Urban Signal 52 224 7 EB Before-
After

All Fatal/Injury Urban Signal 52 224 3 EB Before-
After

All PDO Urban Signal 52 224 9 EB Before-
After

Day All Urban Signal 52 224 6 EB Before-
After

Night All Urban Signal 52 224 6 EB Before-
After

All All Signal 28 9

Right-
angle All Signal 28 36

All All All Signal 1 10
All All Signal 28 11
All All Signal 15 10

All All Signal 15 10 Cross-section

All All Signal 28 11 10 12

All All Urban Signal 54 24 Cross-section

All Fatal/Injury Urban Signal 54 16 Cross-section

Right-
angle All Signal 47 44 46 -89 100 Simple 

Before-After
Right-
angle All Signal 28 48

All All Signal 28 13 2 24
Right-
angle All Signal 28 50 7 93

Right-
angle All Signal 15 20

Right-
angle All Signal 15 20 Cross-section

Install larger signal 
lenses (12 inch)

Improve visibility of 
signal heads 
(increase signal lens 
size, install new 
backboards, add 
reflective tape to 
existing backboards, 
and/or install 
additional signal 
heads)
Improve visibility of 
signal heads (install 
two red displays in 
each head)

Install signal 
backplates only

Install signal 
backplates (or 
visors)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All No signal 15 38 Simple 
Before-After

All All No signal 15 20 Simple 
Before-After

All All No signal 28 33 20 45

Left-turn All No signal 43 447 38 Simple 
Before-After

Right-turn All No signal 43 447 50 Simple 
Before-After

All All Rural No signal 43 447 15 Simple 
Before-After

All Fatal No signal 43 447 38 Simple 
Before-After

Rear-end All No signal 43 447 -48 Simple 
Before-After

Right-
angle All No signal 43 447 29 Simple 

Before-After

All All Urban No signal 43 447 17 Simple 
Before-After

All All No signal 15 22

All All No signal 15 15 Simple 
Before-After

All All No signal 15 13 Simple 
Before-After

All All No signal 15 20 Simple 
Before-After

All All No signal 15 25 Cross-section

All All No signal 15 20 Simple 
Before-After

All Fatal/Injury Urban 3-Leg Stop 11,750-
42,000

900-
4,000 34 14 32 EB Before-

After

All Fatal/Injury Urban 4-Leg Stop 12,650-
22,400

2,400-
3,625 34 23 22 EB Before-

After

Overturn All No signal 15 22 Simple 
Before-After

Overturn All No signal 15 20 Simple 
Before-After

Rear-end All No signal 15 22 Simple 
Before-After

Rear-end All No signal 15 20 Simple 
Before-After

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

Install signals

<5,000/lane(Total)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Rear-end Fatal/Injury Urban 3-Leg Stop 11,750-
42,000

900-
4,000 34 -50 51 EB Before-

After

Rear-end Fatal/Injury Urban 4-Leg Stop 12,650-
22,400

2,400-
3,625 34 -38 39 EB Before-

After
Right-
angle All No signal 15 74 Simple 

Before-After
Right-
angle All No signal 15 43 Simple 

Before-After
Right-
angle All No signal 15 58

Right-
angle All No signal 15 60 Simple 

Before-After
Right-
angle All No signal 15 42 Simple 

Before-After
Right-
angle All No signal 15 65 Cross-section

Right-
angle All No signal 15 65 Simple 

Before-After
Right-
angle All No signal 28 68

Right-
angle All No signal 47 8 74 66 56 100 Simple 

Before-After
Right-
angle Fatal/Injury Urban 3-Leg Stop 11,750-

42,000
900-
4,000 34 34 45 EB Before-

After
Right-
angle Fatal/Injury Urban 4-Leg Stop 12,650-

22,400
2,400-
3,625 34 67 20 EB Before-

After

All PDO No signal 43 447 -15 Simple 
Before-After

Head-on PDO No signal 15 83 Simple 
Before-After

Left-turn PDO No signal 15 11 Simple 
Before-After

Right-
angle Fatal/Injury No signal 15 39 Simple 

Before-After

>5,000/lane(Total)

<5,000/lane(Total)

Install signals 
(temporary)

Install signals 
(cont'd)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Right-
angle PDO No signal 15 73 Simple 

Before-After

Sideswipe Fatal/Injury No signal 15 50 Simple 
Before-After

Install signals (to 
have one over each 
approach lane)

Right-
angle All All 35 46 Simple 

Before-After

All All Signal 15 75

All All Signal 15 100 Simple 
Before-After

All All Signal 15 50 Cross-section

All All Signal 15 75 Simple 
Before-After

All All Signal 28 52 50 53

All All Urban Signal 21 199 24 EB Before-
After

All Fatal/Injury Urban Signal 21 199 53 EB Before-
After

All PDO Urban Signal 21 199 24 EB Before-
After

Day All Urban Signal 21 199 22 EB Before-
After

Fixed-
object All Urban Signal 21 199 31 EB Before-

After

Night All Urban Signal 21 199 30 EB Before-
After

Rear-end All Signal 15 95 90 100

Rear-end All Signal 15 100 Simple 
Before-After

Rear-end All Signal 15 90 Cross-section

Rear-end All Urban Signal 21 199 29 EB Before-
After

Right-
angle All Urban Signal 21 199 24 EB Before-

After

Install signals 
(temporary) (cont'd)

Remove 
unwarranted signals
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All Signal 28 17 15 18
All All Signal 15 15

All All Signal 15 15 Cross-section

Head-on All Signal 15 20 Cross-section

Left-turn All Signal 15 10 Cross-section

Rear-end All Signal 15 10 Cross-section

Right-
angle All Signal 15 10 Cross-section

Install left-turn lane 
and add turn phase All All Signal 28 58 46 69

Head-on PDO No signal 15 27 Simple 
Before-After

Left-turn PDO No signal 15 24 Simple 
Before-After

ROR Fatal/Injury No signal 15 35 Simple 
Before-After

Right-
angle Fatal/Injury No signal 15 67 Simple 

Before-After
Right-
angle PDO No signal 15 63 Simple 

Before-After

Sideswipe Fatal/Injury No signal 15 54 Simple 
Before-After

Install signals and 
add channelization

Replace signal 
lenses with optical 
lenses

COMBINATION SIGNAL AND OTHER COUNTERMEASURES
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Table 2: Geometric Countermeasures
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All Stop >34,000 59 18 8 Cross-section

All All Stop >34,000 
4 lanes 59 -24 35 Cross-section

All All Stop >34,000 
6 lanes 59 26 8 Cross-section

All All Stop >34,000 
8 lanes 59 24 63 Cross-section

All Fatal/Injury Stop >34,000 59 27 12 Cross-section

All PDO Stop >34,000 59 6 11 Cross-section

Create directional 
median openings to 
allow left-turns and    
u-turns

All All Signal 51 51

All All All 1 25

All All Rural 3-Leg Signal 4,200-
26,000

1,300-
11,400 22 199 15 Expert Panel

All All Rural 3-Leg Stop 1,100-
32,400

25-
11,800 22 44 6 EB Before-

After

All All Rural 4-Leg   
(1 app) Signal 4,200-

26,000
1,300-
11,400 22 199 18 Expert Panel

All All Rural 4-Leg   
(1 app) Stop 1,100-

32,400
25-

11,800 22 28 3 EB Before-
After

All All Rural 4-Leg   
(2 app) Stop 1,100-

32,400
25-

11,800 22 48 3 EB Before-
After

All All No signal 15 34

All All No signal 15 35 Simple 
Before-After

All All No signal 15 35 Cross-section

All All No signal 15 25 Simple 
Before-After

Add indirect left-turn 
treatments to 
minimize conflicts

Install left-turn lane 

LEFT-TURN COUNTERMEASURES
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All No signal 15 40 Simple 
Before-After

All All No signal 28 33 25 41

All All Urban 3-Leg Signal 4,600-
55,100

100-
26,000 22 199 7 Expert Panel

All All Urban 3-Leg Stop 1,520-
40,600 80-8,000 22 33 12 EB Before-

After

All All Urban 4-Leg   
(1 app) Signal 4,600-

55,100
100-

26,000 22 10 10 EB Before-
After

All All Urban 4-Leg   
(1 app) Stop 1,520-

40,600 80-8,000 22 27 3 EB Before-
After

All All Urban 4-Leg   
(2 app) Signal 4,600-

55,100
100-

26,000 22 19 13 EB Before-
After

All All Urban 4-Leg   
(2 app) Stop 1,520-

40,600 80-8,000 22 47 4 EB Before-
After

All Fatal/Injury Rural 3-Leg Stop 1,100-
32,400

25-
11,800 22 55 8 EB Before-

After

All Fatal/Injury Rural 4-Leg   
(1 app) Stop 1,100-

32,400
25-

11,800 22 35 3 EB Before-
After

All Fatal/Injury Rural 4-Leg   
(2 app) Stop 1,100-

32,400
25-

11,800 22 58 4 EB Before-
After

All Fatal/Injury Urban 4-Leg   
(1 app) Signal 4,600-

55,100
100-

26,000 22 9 1 EB Before-
After

All Fatal/Injury Urban 4-Leg   
(1 app) Stop 1,520-

40,600 80-8,000 22 29 4 EB Before-
After

All Fatal/Injury Urban 4-Leg   
(2 app) Signal 4,600-

55,100
100-

26,000 22 17 2 EB Before-
After

All Fatal/Injury Urban 4-Leg   
(2 app) Stop 1,520-

40,600 80-8,000 22 50 6 Comparison 
Group

All Fatal/Injury All All All 58 30

Left-turn All Rural 3-Leg Stop 1,100-
32,400

25-
11,800 21 35 62

Comparison 
Group Before-

After

Left-turn All Rural 4-Leg   
(1 app) Stop 1,100-

32,400
25-

11,800 21 23 37 EB Before-
After

Install left-turn lane 
(cont'd)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Left-turn All Rural 4-Leg   
(2 app) Stop 1,100-

32,400
25-

11,800 21 23 60 EB Before-
After

Left-turn All No signal 15 55

Left-turn All No signal 15 55 Simple 
Before-After

Left-turn All No signal 28 68 50 86

Left-turn All Signal 15 24 Simple 
Before-After

Left-turn All Urban 4-Leg   
(1 app) Signal 4,600-

55,100
100-

26,000 21 35 13
Yorked 

Comparison 
Before-After

Left-turn All Urban 4-Leg   
(1 app) Stop 1,520-

40,600 80-8,000 21 7 26 EB Before-
After

Left-turn All Urban 4-Leg   
(2 app) Signal 4,600-

55,100
100-

26,000 21 35 24
Yorked 

Comparison 
Before-After

Left-turn All Urban 4-Leg   
(2 app) Stop 1,520-

40,600 80-8,000 21 7 45 EB Before-
After

Night All Signal 15 28 Simple 
Before-After

Overturn All Signal 15 28 Simple 
Before-After

Head-on Fatal/Injury 15 75 Simple 
Before-After

Left-turn Fatal/Injury 15 47 Simple 
Before-After

Left-turn PDO 15 71 Simple 
Before-After

ROR Fatal/Injury 15 8 Simple 
Before-After

ROR PDO 15 13 Simple 
Before-After

Rear-end Fatal/Injury 15 29 Simple 
Before-After

Rear-end PDO 15 32 Simple 
Before-After

>5,000/lane(Total)

>5,000/lane(Total)

>5,000/lane(Total)

Install left-turn lane 
(cont'd)

Install left-turn lane 
(double)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Right-
angle Fatal/Injury 15 20 Simple 

Before-After
Right-
angle PDO 15 8 Simple 

Before-After

Sideswipe Fatal/Injury 15 50 Simple 
Before-After

All All 15 50 Simple 
Before-After

All Fatal/Injury Rural 3-Leg 5,000-
15,000 13 22 14 Meta-analysis

All Fatal/Injury Rural 4-Leg 5,000-
15,000 13 -28 27 Meta-analysis

All PDO Rural 3-Leg 5,000-
15,000 13 20 19 Meta-analysis

All PDO Rural 4-Leg 5,000-
15,000 13 26 12 Meta-analysis

Left-turn All 15 57 Simple 
Before-After

Left-turn All 15 35 Simple 
Before-After

Overturn All 15 54 Simple 
Before-After

Overturn All 15 39 Simple 
Before-After

Rear-end All 15 54 Simple 
Before-After

Rear-end All 15 39 Simple 
Before-After

Right-
angle All 15 62 Simple 

Before-After
Right-
angle All 15 49 Simple 

Before-After
All All All No signal 1 35
All All All Signal 1 25
All All Rural 3-Leg No signal 28 44

<5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

Install left-turn lane 
(double) (cont'd)

Install left-turn lane 
(painted separation)

Install left-turn lane 
(physical 
channelization)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All Rural 4-Leg   
(1 app) No signal 28 28

All All 4-Leg   
(2 app) No signal 28 42

All All 15 51 Simple 
Before-After

All All 15 19 Simple 
Before-After

All All Urban 3-Leg No signal 28 33

All All Urban 4-Leg   
(1 app) No signal 28 27

All Fatal/Injury Rural 3-Leg 5,000-
15,000 13 27 13 Meta-analysis

All Fatal/Injury Rural 4-Leg 5,000-
15,000 13 4 12 Meta-analysis

All PDO Rural 3-Leg 5,000-
15,000 13 -20 23 Meta-analysis

All PDO Rural 4-Leg 5,000-
15,000 13 16 22 Meta-analysis

Left-turn All 15 24 Simple 
Before-After

Left-turn All 15 24 Simple 
Before-After

Left-turn Fatal/Injury 15 50 Simple 
Before-After

ROR PDO 15 50 Simple 
Before-After

Overturn All 15 50 Simple 
Before-After

Overturn All 15 28 Simple 
Before-After

Rear-end All 15 50 Simple 
Before-After

Rear-end All 15 28 Simple 
Before-After

<5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

Install left-turn lane 
(physical 
channelization) 
(cont'd)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Rear-end Fatal/Injury 15 11 Simple 
Before-After

Rear-end PDO 15 56 Simple 
Before-After

Right-
angle All 15 68 Simple 

Before-After
Right-
angle All 15 55 Simple 

Before-After
Right-
angle Fatal/Injury 15 58 Simple 

Before-After
Right-
angle PDO 15 54 Simple 

Before-After
All All Signal 28 31 25 36
All All Signal 51 35

Left-turn All Signal 28 44 43 45
Older-
driver 

head-on
All 4-Leg Signal 39 13 73

Younger-
driver 

head-on
All 4-Leg Signal 39 13 66

All All Signal 28 23 21 25

Left-turn All Signal 28 50 46 54

All All Signal 15 35

All All Signal 15 35 Simple 
Before-After

All All Signal 15 35 Cross-section

All All 15 15

All All 15 15 Simple 
Before-After

All All 15 15 Cross-section

<5,000/lane(Total)

>5,000/lane(Total)

Install left-turn lane 
(signal has left-turn 
phase)

Install left-turn lane 
(physical 
channelization) 
(cont'd)

Install left-turn lane 
(signal has no turn 
phase)

Install left-turn lane 
(with channelization 
and existing left-turn 
phase)

Install left-turn lane 
(with channelization 
and no left-turn 
phase)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All Signal 28 26

Left-turn All Signal 28 66

All All 15 24 Simple 
Before-After

All All 15 44 Simple 
Before-After

Head-on All 15 52 Simple 
Before-After

Left-turn All 15 77 Simple 
Before-After

Overturn All 15 44 Simple 
Before-After

Overturn All 15 40 Simple 
Before-After

Rear-end All 15 44 Simple 
Before-After

Rear-end All 15 40 Simple 
Before-After

Sideswipe All 15 52 Simple 
Before-After

All All Rural 3-Leg Signal 6 -18

All All Rural 4-Leg   
(1 app) Signal 6 -22

All All Rural 4-Leg   
(2 app) Signal 6 -49

All All Urban 3-Leg Signal 6 -8
All All Urban 3-Leg Stop 6 -49

All All Urban 4-Leg   
(1 app) Signal 6 -11

All All Urban 4-Leg   
(1 app) Stop 6 -37

All All Urban 4-Leg   
(2 app) Signal 6 -23

<5,000/lane(Total)

>5,000/lane(Total)

>5,000/lane(Total)

>5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

Install left-turn refuge 
within flush median

Remove left-turn 
lane

Install left-turn lane 
(within existing 
curbs)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All Urban 4-Leg   
(2 app) Stop 6 -88

All Fatal/Injury Rural 3-Leg Signal 6 -16

All Fatal/Injury Rural 4-Leg   
(1 app) Signal 6 -21

All Fatal/Injury Rural 4-Leg   
(2 app) Signal 6 -45

All Fatal/Injury Urban 3-Leg Signal 6 -6
All Fatal/Injury Urban 3-Leg Stop 6 -53

All Fatal/Injury Urban 4-Leg   
(1 app) Signal 6 -10

All Fatal/Injury Urban 4-Leg   
(1 app) Stop 6 -41

All Fatal/Injury Urban 4-Leg   
(2 app) Signal 6 -21

All Fatal/Injury Urban 4-Leg   
(2 app) Stop 6 -98

Increase length of 
right-turn lane All Fatal/Injury All All All 58 15

All All All 4-Leg   
(1 app) Signal 4,200-

55,100
100-

26,000 22 4 2 EB Before-
After

All All All 4-Leg   
(1 app) Stop 1,100-

40,600
25-

11,800 22 14 5 EB Before-
After

All All All 4-Leg   
(2 app) Signal 4,200-

55,100
100-

26,000 22 8 3 EB Before-
After

All All All 4-Leg   
(2 app) Stop 1,100-

40,600
25-

11,800 22 26 7 EB Before-
After

All All All All All 58 35
All All All 1 25

All All Rural 4-Leg   
(1 app) No signal 28 14

All All Rural 4-Leg   
(1 app) No signal 28 21 14 27

RIGHT-TURN COUNTERMEASURES

Install right-turn lane

Remove left-turn 
lane (cont'd)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All All No signal 28 27 24 30
All All 15 25

All All 15 25 Cross-section

All All 15 25 Simple 
Before-After

All All 15 25 Simple 
Before-After

All Fatal/Injury All 4-Leg   
(1 app) Signal 4,200-

55,100
100-

26,000 22 9 3 EB Before-
After

All Fatal/Injury All 4-Leg   
(1 app) Stop 1,100-

40,600
25-

11,800 22 23 7 EB Before-
After

All Fatal/Injury All All No signal 58 35
All Fatal/Injury All All Signal 58 35
All Fatal/Injury All All 51 40
All Fatal/Injury Rural All All 58 35
All Fatal/Injury Urban All All 58 30

Rear-end All 15 65 Simple 
Before-After

Right-
angle All 15 50 Simple 

Before-After

Right-turn All 15 53

Right-turn All 15 56 Simple 
Before-After

Right-turn All 15 50 Cross-section

Sideswipe All 15 20 Simple 
Before-After

Install right-turn lane 
(painted separation) All Fatal/Injury All All All 58 30

Install right-turn lane 
(physical 
channelization)

All Fatal/Injury All All All 58 35

Install right-turn lane 
(cont'd)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All 4-Leg No signal 28 57

All Fatal/Injury Urban 4-Leg <70% >30% 13 33 6 Meta-analysis

All Fatal/Injury Urban 4-Leg >85% <15% 13 -35 15 Meta-analysis

All Fatal/Injury Urban 4-Leg 70-85% 15-30% 13 25 5 Meta-analysis

All PDO Urban 4-Leg <70% >30% 13 10 5 Meta-analysis

All PDO Urban 4-Leg >85% <15% 13 -15 6 Meta-analysis

All PDO Urban 4-Leg 70-85% 15-30% 13 0 5 Meta-analysis

All All 4-Leg 51 57 Meta-analysis

All All All All 50 55 35 3 EB Before-
After

All All All Signal 50 9 48 5 EB Before-
After

All All All Signal 21 23 40 EB Before-
After

All All All Stop       
(2-way) 50 36 44 4 EB Before-

After

All All All Stop       
(4-way) 50 10 -3 15 EB Before-

After

All All Rural 1-lane Stop       
(2-way) 50 9 72 4 EB Before-

After

All All Rural Stop 7,185-
17,220 44 58 7 EB Before-

After

All All 3-Leg 15 50 Simple 
Before-After

All All 4-Leg 15 75 Simple 
Before-After

* Percentage of Total Daily Traffic Volume

Convert intersection 
to roundabout

OTHER GEOMETRIC COUNTERMEASURES

Convert four-leg to 
two T-intersections

*

*

*

*

*

* *

*

*

*

*

*
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All Fatal/Injury 55 181 65 Simple 
Before-After

All PDO 55 181 42 Simple 
Before-After

Ped All 55 181 89 Simple 
Before-After

All All Urban Stop 13,272-
30,418 44 5 10 EB Before-

After

All All Urban Signal 5,322-
31,525 44 35 9 EB Before-

After

All All Urban Signal 50 5 1 12 EB Before-
After

All All Urban Signal 21 4 35 EB Before-
After

All All Urban Stop       
(2-way) 50 27 31 6 EB Before-

After

All All Urban 1-lane Stop       
(2-way) 50 16 56 6 EB Before-

After

All All Urban 2-lane Signal 50 4 67 4 EB Before-
After

All All Urban 2-lane Stop       
(2-way) 50 11 18 8 EB Before-

After

All All Urban Stop 4,600-
17,825 44 72 6 EB Before-

After

All Fatal/Injury All All 50 55 76 3 EB Before-
After

All Fatal/Injury All Signal 50 9 78 6 EB Before-
After

All Fatal/Injury All Stop       
(2-way) 50 36 82 3 EB Before-

After

Convert intersection 
to roundabout 
(cont'd)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All Fatal/Injury All Stop       
(4-way) 50 10 -28 41 EB Before-

After

All Fatal/Injury All All 21 23 80 EB Before-
After

All Fatal/Injury Rural 1-lane Stop       
(2-way) 50 9 87 3 EB Before-

After

All Fatal/Injury Rural Stop 7,185-
17,220 44 82 9 EB Before-

After

All Fatal/Injury No signal 11 62 44 34 52 EB and Meta-
analysis

All Fatal/Injury Signal 11 34 32 19 43 EB and Meta-
analysis

All Fatal/Injury 11 96 39 31 45 EB and Meta-
analysis

All Fatal/Injury Urban Signal 50 5 60 12 EB Before-
After

All Fatal/Injury Urban Stop       
(2-way) 50 27 74 6 EB Before-

After

All Fatal/Injury Urban 1-lane Stop       
(2-way) 50 16 78 7 EB Before-

After

All Fatal/Injury Urban 2-lane Stop       
(2-way) 50 11 72 9 EB Before-

After

All Fatal/Injury Urban Signal 5,322-
31,525 44 74 14 EB Before-

After

All Fatal/Injury Urban Stop 4,600-
17,825 44 88 8 EB Before-

After
Ped Fatal/Injury No signal 11 27
Ped Fatal/Injury Signal 11 -28

Convert intersection 
to roundabout 
(cont'd)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All Rural 3-Leg Stop 6

All All Rural 4-Leg Stop 6

Improve sight 
distance in 1 
quadrant

All All Rural 4-Leg Stop/Yield 
(2-way) 23 5 Expert Panel

Improve sight 
distance in 2 
quadrants

All All Rural 4-Leg Stop/Yield 
(2-way) 23 9

Improve sight 
distance in 3 
quadrants

All All Rural 4-Leg Stop/Yield 
(2-way) 23 13

All All Rural 4-Leg Signal 23 0

All All Rural 4-Leg Stop/Yield 
(2-way) 23 17

All Fatal 51 56

All Injury 51 37

Multiple-
vehicle All Rural 4-Leg Stop 24 4 1 Cross-section

Multiple-
vehicle All Urban 3-Leg Stop 24 -3 1 Cross-section

Multiple-
vehicle All Urban 4-Leg Signal 24 -3 1 Cross-section

Multiple-
vehicle All Urban 4-Leg Stop 24 -6 1 Cross-section

Multiple-
vehicle Fatal/Injury Rural 4-Leg Stop 24 4 1 Cross-section

Multiple-
vehicle Fatal/Injury Urban 4-Leg Signal 24 -3 1 Cross-section

Multiple-
vehicle Fatal/Injury Urban 4-Leg Stop 24 -5 1 Cross-section

Increase median 
width by 3 ft

100(1-EXP(0.0048*|intersection 
angle - 90º|)); angle in degrees
100(1-EXP(0.0054*|intersection 
angle - 90º|)); angle in degrees

Improve sight 
distance to 
intersection

Improve sight 
distance in 4 
quadrants

Improve intersection 
alignment (reduce 
skew)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Increase pedestrian 
storage area at 
corner

All Fatal/Injury 5 -12 126 Meta-analysis

Install median All All Rural Stop 6 27
Install median 
islands (painted) on 
major road 
approaches

All Fatal/Injury All All All 58 15

Install median 
islands (physical) on 
major road 
approaches

All Fatal/Injury All All All 58 25

All All No signal 28 25

All All 28 25

Ped All No signal 28 69

Install raised median 
(marked crosswalk) Ped All 60 46

Install raised median 
(unmarked 
crosswalk)

Ped All 60 39

Install refuge islands Ped All 28 56

All Fatal/Injury All 3-Leg All 58 45
All Fatal/Injury All 4-Leg All 58 40
All Fatal/Injury All All All 58 40
All Fatal/Injury Rural All All 58 35
All Fatal/Injury Urban All All 58 40

All All Rural Stop 48 5 10 Simple 
Before-After

Head-on PDO 3-Leg 15 13 Simple 
Before-After

Left-turn Injury 3-Leg 15 36 Simple 
Before-After

Left-turn PDO 3-Leg 15 28 Simple 
Before-After

Install raised median

Install turn and 
bypass lanes

Install splitter islands 
on minor road 
approaches
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

ROR PDO 3-Leg 15 40 Simple 
Before-After

Rear-end Injury 3-Leg 15 18 Simple 
Before-After

Rear-end PDO 3-Leg 15 21 Simple 
Before-After

Right-
angle Injury 3-Leg 15 24 Simple 

Before-After
Right-
angle PDO 3-Leg 15 53 Simple 

Before-After

Sideswipe PDO 3-Leg 15 30 Simple 
Before-After

All All Rural Stop 6

All All Urban 3-Leg Stop 6

All All Urban 4-Leg Stop 6

All Fatal/Injury Urban 3-Leg Stop 6

All Fatal/Injury Urban 4-Leg Stop 6

All All Rural
3-Leg 
and 4-

Leg
Stop 6

All All Urban Stop 6

Install turn and 
bypass lanes (cont'd)

100(1-EXP(-0.012(Wm-16))); 
Wm=median width (ft)
100(1-EXP(0.0082(Wm-16))) for 
Wm>16
1.0 for Wm<=16; Wm=median width 
(ft)

Vary median width

100(1-EXP(0.0173(Wm-16))) for 
Wm>16
1.0 for Wm<=16; Wm=median width 
(ft)
100(1-EXP(0.0076(Wm-16))) for 
Wm>16
1.0 for Wm<=16; Wm=median width 
(ft)
100(1-EXP(0.016(Wm-16))) for 
Wm>16
1.0 for Wm<=16; Wm=median width 
(ft)

Vary shoulder width

100(1-EXP(-0.03(Ws-8)); 
Ws=outside shoulder width (ft)

100(1-EXP(-0.02(Ws-1.5)); 
Ws=outside shoulder width (ft)
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All No signal 28 11
Right-
angle All No signal 47 10 55 52 -38 100 Simple 

Before-After
Right-
angle All No signal 28 36

All All 3-Leg 15 70 Simple 
Before-After

All All 4-Leg 15 39 Simple 
Before-After

All All Signal 28 27 25 28
All All 15 25

All All 15 25 Cross-section

All All 15 27 Simple 
Before-After

All All 15 25 Simple 
Before-After

Left-turn Fatal/Injury 15 67 Simple 
Before-After

Left-turn PDO 15 79 Simple 
Before-After

Rear-end All 4-Leg Signal 39 36
Right-
angle All 4-Leg Signal 39 62

Right-
angle Fatal/Injury 15 73 Simple 

Before-After
Right-
angle Fatal/Injury 15 73 Simple 

Before-After
Right-
angle PDO 15 62 Simple 

Before-After
Install larger stop 
signs All All Stop 15 19 Simple 

Before-After
All All 15 4

Ped All 15 15

>5,000/lane(Total)

Install double stop 
signs

Install flashing 
beacons as advance 
warning

Install pedestrian 
signing

SIGNS
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All All 1 35
All All Signal 28 22 3 40

All All Urban 15 30 Cross-section

All All Rural 15 40
Right-
angle All Signal 47 11 35 20 100 Simple 

Before-After
Right-
angle All Signal 28 35

Rear-end All 51 10
Sidewipe All 51 20

All All No signal 28 29
Right-
angle All No signal 28 24

All All No signal 28 9

Right-
angle All No signal 28 0

Right-
angle All No signal 47 67 11 27 100 Simple 

Before-After
Right-
angle All No signal 28 67

All All 28 25
Wet All 28 59 42 75
All All 15 25

Ped All 15 25
Ped All 15 25
Ped All 15 25

Ped Fatal/Injury Rural 38 60 EB Before-
After

All All 5 30 67 Meta-analysis

All Fatal/Injury 5 36 54 Meta-analysis

Ped All 28 8

Add centerline and 
move STOP bar to 
extended curb lines

Install advance 
warning signs 
(positive guidance)

Add centerline and 
move STOP bar to 
extended curb lines, 
double stop signs

Provide overhead 
lane-use signs

Improve/install 
pedestrian crossing

Install pedestrian 
crossing

Improve pavement 
friction (groove)

Install pedestrian 
crossing (raised)

Add centerline and 
STOP bar, replace 
24-inch with 30-inch 
stop signs

PAVEMENT MARKINGS/MODIFICATIONS
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All Fatal/Injury 4-Leg 13 -5 Meta-analysis

All PDO 4-Leg 13 -13 Meta-analysis

All All 28 10 6 13
Wet All 28 25 20 30

Wet/Night All 28 33 20 46

Install STOP bars 
(pedestrian 
crosswalk)

All All Signal 28 18 10 25

All All 28 19 10 27

Right-
angle All 28 47

All All 15 18 Simple 
Before-After

Speed-
related Fatal/Injury Stop 18 57 8 Simple 

Before-After
Speed-
related

Serious 
injury Stop 18 74 13 Simple 

Before-After
Speed-
related Slight injury Stop 18 52 11 Simple 

Before-After
Speed-
related 
and day

All Stop 18 66 8 Simple 
Before-After

Speed-
related 
and dry

All Stop 18 45 15 Simple 
Before-After

Speed-
related All Stop 18 48 14 Simple 

Before-After
Speed-
related 
and wet

All Stop 18 68 11 Simple 
Before-After

Install raised 
pavement markers

Install STOP bars 
(STOP bar on minor 
road approaches, 
with short segments 
of centerline)

Install transverse 
pavement markings

Install raised 
intersection
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All Rural No signal 28 35

All All Stop 15 28 Simple 
Before-After

All All 28 23 2 44

Rear-end All 15 90 Simple 
Before-After

All All No signal 28 6
Right-
angle All No signal 28 30

Right-
angle All Urban Stop 47 5 30 66 -20 100 Simple 

Before-After
Provide bicycle box 
(advance stop bar to 
leave dedicated 
space for cyclists)

Bicycle All Signal 51 35

Provide bike lanes Bicycle All 51 36
All All 28 33 7 59

Wet All 28 47 42 75

All All All Stop 21 141 -137
Comparison 

Group Before-
After

All All Urban 4-Leg Stop 33 -127 70
Comparison 

Group Before-
After

All All All Stop 21 360 47

Before-After 
with 

Likelihood 
Functions

All All No signal 28 64 53 74
All All Stop 15 53

All Fatal/Injury Urban Stop 30 71 6 Simple 
Before-After

Left-turn All Urban Stop 30 20 52 Simple 
Before-After

Convert to all-way 
STOP control (from 2-
way control)

REGULATORY

Install transverse 
rumble strips on 
approaches

Resurface pavement

Mark pavement with 
supplementary 
warning messages

Convert STOP 
control to Yield 
control
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Left-turn All Stop 15 20 Cross-section

Ped All 15 39

Ped All Urban Stop 30 39 8 Before-After

Rear-end All Urban Stop 30 13 13 Simple 
Before-After

Rear-end All Stop 15 13 Cross-section

Right-
angle All Urban Stop 30 72 3 Simple 

Before-After

Right-
angle All No signal 28 84

Right-
angle All Stop 15 72 Cross-section

Right-
angle All Urban Stop 47 10 80 41 49 100 Simple 

Before-After

All All 15 26

All All 15 26 Cross-section

Convert to all-way 
STOP control (from 2-
way control) (cont'd)

Convert two-way to 
one-way roadway
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All No signal 28 29

Right-
angle All No signal 28 9

All All Urban 7 62 6 Simple 
Before-After

Left-turn 
(or u-turn) All Urban 7 59 5 Simple 

Before-After

All All Signal 5 -7 1 Simple 
Before-After

All All Signal 10 -5 1 Simple 
Before-After

Ped All New 
Orleans Signal 5 -81 88 Before-After

Ped All New York Signal 5 -43 24 Before-After
Ped All Ohio Signal 5 -57 31 Before-After
Ped All Wisconsin Signal 5 -108 51 Before-After

Right-turn Fatal/Injury Signal 13 -60 5 Meta-analysis

Right-turn PDO Signal 13 -10 1 Meta-analysis

All All 15 45

All All 15 45 Cross-section

Left-turn All 15 90 Cross-section

Ped All 15 10

Rear-end All 15 30 Cross-section

All All Signal 28 23 20 25

ROR All Signal 15 30 Cross-section

Rear-end All Signal 15 20 Cross-section

19,435-
42,000(Total)

19,435-
42,000(Total)

Prohibit right-turn-on-
red

Prohibit left-turns

Permit right-turn-on-
red

Install no left-turn 
and no u-turn signs

Convert Yield control 
to STOP control
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Right-
angle All Signal 15 30 Cross-section

Sideswipe All Signal 15 20 Cross-section

Prohibit turns All turns All All 1 45 40 90

All All 28 49 8 90

Ped All 15 30

All All Rural 6

All All Urban 6

Ped Fatal 5 78 87
Ped Injury 5 42 18
All All Signal 51 30
All Fatal/Injury Signal 51 17

Night All Signal 51 50
All All No Signal 28 47

All All Stop 15 28 Cross-section

All Injury Stop 15 43 Cross-section

Right-
angle All Stop 15 74 Cross-section

All All Stop 15 36 Cross-section

All Injury Stop 15 53 Cross-section

Rear-end All Stop 15 8 Cross-section

Right-
angle All Stop 15 74 Cross-section

Restrict parking near 
intersections (to off-
street)

Improve lighting at 
intersection

Prohibit right-turn-on-
red (cont'd)

Convert STOP 
control (2-way) to 
signal control

Vary speed

Convert STOP 
control (2-way) to 
signal control and 
install left-turn lane

Install lighting

100(1-EXP(0.005(V-40))); V=major-
road speed limit (or design speed) 
(mph)

100(1-EXP(0.019(V-55))); V=major-
road speed limit (or design speed) 
(mph)

LIGHTING

OPERATIONAL
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Increase 
enforcement to 
reduce speed

Ped All 28 70

Install angled median 
crosswalk All All 28 12

All All All 1 30 7 50
All All All 1 30
All All Signal 28 34 30 38
All All 15 30

All All 15 30 Cross-section

All All 15 4 Simple 
Before-After

All All 15 30 Simple 
Before-After

All All Signal 17,000-
78,000 37 46 -12 5 EB Before-

After

All All Urban 
(Scottsdale) Signal 56 11 EB Before-

After
All Fatal/Injury All All Signal 58 5

All Fatal/Injury Signal 17,000-
78,000 37 46 -14 9 EB Before-

After

Left-turn All Urban 
(Scottsdale) Signal 56 14 45 6 EB Before-

After

Rear-end All Signal 52,625-
109,067

12,562-
33,679 45 -15 3 EB Before-

After

Rear-end All Signal 17,000-
78,000 37 13 -57 1 EB Before-

After

Rear-end All Urban 
(Scottsdale) Signal 56 -41 11 EB Before-

After

Rear-end Fatal/Injury Signal 52,625-
109,067

12,562-
33,679 45 -24 12 EB Before-

After
Right-
angle All Signal 52,625-

109,067
12,562-
33,679 45 25 3 EB Before-

After
Right-
angle All Urban 

(Scottsdale) Signal 56 14 20 EB Before-
After

Right-
angle Fatal/Injury Signal 52,625-

109,067
12,562-
33,679 45 16 6 EB Before-

After

Install cameras to 
detect red-light 
running

Install beacon 
(flashing) at 
intersection
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

Install far-side bus 
stops Ped All 28 1

All All No signal 15 25 Simple 
Before-After

All All No signal 15 26 Simple 
Before-After

All All No signal 15 26

All Fatal/Injury No signal 15 50 Simple 
Before-After

Head-on All No signal 15 50 Simple 
Before-After

Right-
angle All No signal 15 35 Simple 

Before-After
Right-
angle All No signal 15 36 Simple 

Before-After
Right-
angle All No signal 15 36

Install pedestrian 
crossing (signed and 
marked with curb 
ramps and 
extensions)

All All No signal 28 37 25 48

Install pedestrian 
overpass/underpass Ped All No signal 28 13

All All Urban Stop 53 50 45 55

All Fatal/Injury Urban Stop 53 67 61 72

All All Rural Signal 6

All All Rural Stop 6

<5,000/lane(Total)

>5,000/lane(Total)

<5,000/lane(Total)

>5,000/lane(Total)

Vary frequency of 
driveways within 250 
ft of intersection

Install stop signs at 
alternate 
intersections in 
residential areas

Install flashing 
red/yellow signal 
(MUTCD: 
intersection control 
beacon)

100(1-EXP(0.046(Nd-3))); 
Nd=number of driveways on the 
major road within 250ft of the 
intersection
100(1-EXP(0.056(Nd-3))); 
Nd=number of driveways on the 
major road within 250ft of the 
intersection
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Desktop Reference for Crash Reduction Factors Intersection Crashes
Major Minor 

Low High
Daily Traffic 

Volume (veh/day)
Study TypeObsRef

Effectiveness
Crash Reduction 
Factor / Function

ControlArea TypeCrash 
Severity

Crash 
TypeCountermeasure(s) Config RangeStd 

Error

All All Urban Signal 6

All All Urban Stop 6

Vary sight distance All All Rural Signal 6 0

All All Rural Signal 6

All All Rural Stop 6

All All Rural 4-Leg Signal 6

All Fatal/Injury Rural 3-Leg Stop 6

All Fatal/Injury Rural 4-Leg Stop 6

All Fatal/Injury Rural 4-Leg Signal 6

Vary truck presence

Vary through lanes

Vary lane width

100(1-EXP(-0.053(Wl-12))); Wl=lane 
width (ft)
100(1-EXP(-0.057(Wl-12))); Wl=lane 
width (ft)

100(1-EXP(-0.0520(Pt-9))); 
Pt=percent truck during the peak 
hour (average for all intersection 
movements)
100(1-EXP(0.0323(Pt-9))); 
Pt=percent truck during the peak 
hour (average for all intersection 
movements)

100(1-EXP(0.007(Nln-2))); 
Nln=number of through lanes on the 
road
100(1-EXP(-0.093(Nln-2))); 
Nln=number of through lanes on the 
road
100(1-EXP(0.026(Pt-9))); Pt=percent 
truck during the peak hour (average 
for all intersection movements)
100(1-EXP(-0.0253(Pt-9))); 
Pt=percent truck during the peak 
hour (average for all intersection 
movements)
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Tables for Roadway Departure Crash Reduction Factors
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Table 4: Barrier Countermeasures
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

All All <5,000/lane 15 18
All All >5,000/lane 15 9
All All All All 1 5
All All 15 5
All All 15 6
All All 15 7
All All 15 7
All All 15 11
All All 15 15
All All 15 15
All All 15 20
All Fatal All All 1 50
All Injury 15 35
All Injury All All 1 35

Fixed 
object All <5,000/lane 15 23

Fixed 
object All >5,000/lane 15 18

Fixed 
object All 15 21

ROR All 15 26
ROR All >5,000/lane 15 32
ROR All 15 28

Overturn All <5,000/lane 15 41
Overturn All >5,000/lane 15 27
Overturn All 15 34
Rear-end All <5,000/lane 15 41
Rear-end All >5,000/lane 15 27
Rear-end All 15 34

Daily Traffic 
Volume 

(veh/day)
RangeRoad Type

Improve guardrail

BARRIER COUNTERMEASURES

Crash 
TypeCountermeasure(s) Area Type Crash Reduction Factor 

/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Animal All 15 80
Animal All All All 1 90
Animal All 15 70
Animal All 15 90
Animal Injury 15 91
Animal PDO 15 61
Animal 

head-on All 15 85

All All 15 14
All Injury 15 31

Fixed 
object All 15 100

All Fatal 15 65
All Injury 15 51
All All 15 27
All All 15 24
All All 15 30

Install guardrail (at ditch) All Injury 15 26

All Injury 15 42

ROR All All 5 7 31 Meta 
Analysis

ROR Fatal All 5 44 10 Meta 
Analysis

ROR Injury All 5 47 5 Meta 
Analysis

15 63All Fatal/ 
Injury

15 39

15 28All Fatal/ 
Injury

All Fatal/ 
Injury

Install animal fencing

Install guardrail (as 
shield for trees)

Install guardrail (as 
shield for rocks and 
posts)

Install guardrail (at 
culvert)

Install guardrail (at 
embankment)

Install guardrail (inside 
curves)

Install barrier (concrete) 
inside and outside curve

Install guardrail (outside 
curves)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All 15 29
All All All All 1 5
All All 15 5
All All 15 20
All All 15 20
All All 15 35
All All 15 41
All All 15 50
All Fatal All All 1 75
All Fatal 15 75
All Fatal 15 83
All Fatal 15 90
All Injury All All 1 50
All Injury 15 50

Fixed 
object Fatal All All 5 69 28 Meta 

Analysis
Fixed 
object Injury All All 5 69 10 Meta 

Analysis
Fixed 
object PDO 5 46 30 Meta 

Analysis
ROR All 15 45

ROR Fatal All 5 41 31 Meta 
Analysis

ROR Injury All 5 32 10 Meta 
Analysis

Install impact attenuators

Replace guardrail with a 
softer material 
(concrete→steel→wire)
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Table 5: Bridge Countermeasures
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Install bridge lighting All All 15 59
All All 15 43
All All 15 39
All All 15 40
All All 15 50
All All <5,000/lane 15 22
All All >5,000/lane 15 20
All All 15 11
All All 15 24
All All 15 24
All All 15 44
All Fatal 15 90
All Injury 15 45

Overturn All <5,000/lane 15 41
Overturn All >5,000/lane 15 32
Rear-end All <5,000/lane 15 37
Rear-end All >5,000/lane 15 32

Wet All 15 50
All All 15 14
All All 15 13
All All 15 15

Replace bridge (general) All All All All 1 45

Replace bridge (2-lane) All All 15 45

Upgrade bridge parapet All All 15 5

All All 15 20
All All All All 1 5
All Fatal 15 76
All Fatal 15 60
All Fatal 15 92

Install guardrail (at 
bridge)

Repair bridge deck

Install delineators (on 
bridges)

BRIDGE COUNTERMEASURES

Upgrade bridge railing
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All Injury 15 61
All Injury All All 1 30
All Injury 15 30
All Injury 15 92
All PDO 15 50

Vary bridge width All All Rural Rural 
Highway 6

Vary horizontal bridge 
radius All All Urban Urban Street 6

All All 15 45
All All All All 1 45
All All 15 36
All All 15 40
All All 15 45
All All 15 47
All All 15 48
All All 15 55

All PDO 15 95
Fixed 
object All 15 45

Fixed 
object All 15 40

15 92

Widen bridge

All Fatal/ 
Injury

Upgrade bridge railing 
(cont'd)

100(1-(EXP(-0.135Ibr(Wb-12)-1.0)Ps+1.0)); 
Ibr=presence of bridges (1 if one or more 
bridges present, 0 if not), Wb=bridge width – 
approach traveled-way width (ft), 
Ps=proportion of crash type subset (for 
values of Ps, refer to source).

100(1-(2.30(EXP(-2298/R)+343.8/R)(1-Poff-
road)+0.781(EXP(320.9/R)Poff-road))); Poff-
road=proportion of crashes that occur off the 
roadway.
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Fixed 
object All 15 50

Head-on All 15 45
Head-on All 15 40
Head-on All 15 50

ROR All 15 44

Sideswipe All 15 49

Sideswipe All 15 40

Sideswipe All 15 50

Sideswipe All 15 57

Widen bridge (18 to 24 
ft) All All 15 68

Widen bridge (18 to 30 
ft) All All 15 93

Widen bridge (20 to 24 
ft) All All 15 56

Widen bridge (20 to 30 
ft) All All 15 90

Widen bridge (22 to 24 
ft) All All 15 36

Widen bridge (22 to 30 
ft) All All 15 86

Widen bridge (cont'd)
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Table 6: Geometric Countermeasures
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Change shoulder type 
and/or width All All Rural 21 Expert Panel

All All All All 27 20 19 EB Before-
After

All Fatal/    
Injury All All 27 51 19 EB Before-

After

All Fatal/    
Injury Rural 2-lane 38 50

All All 15 39
All All All All 1 40
All All 15 35

All All Rural 21 Expert Panel

All Fatal 15 87
All Injury 15 87
All PDO 15 87

Fixed 
object All <5,000/lane 15 68

100(1-((AMFWRA x AMFTRA-
1.0)PRA+1.0)), AMFWRA=accident 
modification factor for related accidents 
based on shoulder width (for values of 
AMfWRA, refer to source), 
AMFTRA=accident modification factor for 
related accidents based on shoulder type 
(for values of AMFTRA, refer to source), 
PRA=proportion of total crashes constituted 
by related crashes. 

GEOMETRIC COUNTERMEASURES

Flatten horizontal curve

Flatten crest vertical 
curve

100(1-((1.55Lc+80.2/R-0.012Is)/1.55Lc)); 
Lc=length of horizontal curve (mi) without 
spirial curve length, R=curve radius (ft), 
Is=presence of a spiral transition curve (1 if 
a spiral transition is present, 0 otherwise).
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Fixed 
object All >5,000/lane 15 87

Head-on All <5,000/lane 15 67
Head-on All >5,000/lane 15 64

ROR All <5,000/lane 15 90
ROR All >5,000/lane 15 79

Overturn All <5,000/lane 15 73
Overturn All >5,000/lane 15 24
Rear-end All <5,000/lane 15 73
Rear-end All >5,000/lane 15 24
Rear-end All 15 49

Flatten horizontal curves 
(10 to 5 degrees) All All 15 45

Flatten horizontal curves 
(15 to 5 degrees) All All 15 63

Flatten horizontal curves 
(20 to 10 degrees) All All 15 48

All All <5,000/lane 15 43
All All >5,000/lane 15 45
All All All All 1 30
All All 15 25
All All 15 30
All All 15 32
All All 15 35

Fixed 
object All 15 62

ROR All 15 10

Flatten horizontal curve 
(cont'd)

Flatten side slopes
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All 15 8
Ped All 15 14

Right-turn All 15 14
All All 15 7

All Injury Rural 2-lane 5 22 4 Meta 
Analysis

All PDO Rural 2-lane 5 24 2 Meta 
Analysis

Ped All 15 12
Right-turn All 15 12

All All Rural 2-lane 15 11

ROR All Rural 2-lane 5 24 21 Cross-
section

Ped All Rural 2-lane 15 19
Right-turn All 15 19

All All 15 8
Ped All 15 14

Right-turn All 15 14
All All 15 5

All Injury Rural 2-lane 5 42 4 Meta 
Analysis

All PDO Rural 2-lane 5 29 4 Meta 
Analysis

ROR All Rural 2-lane 5 18 16 Cross-
section

Ped All 15 8
Right-turn All 15 8

All All 15 12
Ped All 15 21

Right-turn All 15 21
All All 15 9

Ped All 15 15
Right-turn All 15 15

Flatten side slopes (27 to 
11 degrees)

Flatten side slopes (18 to 
14 degrees)

Flatten side slopes (27 to 
9 degrees)

Flatten side slopes (18 to 
9 degrees)

Flatten side slopes (18 to 
11 degrees)

Flatten side slopes (11 to 
8 degrees)

Flatten side slopes (14 to 
9 degrees)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All 15 6
Ped All 15 10

Right-turn All 15 10

Flatten side slopes and 
remove guardrail All All All All 27 42 58 EB Before-

After

All All Rural All 21 0 Expert Panel

All All Rural 21 Expert Panel

All All Rural 21 Expert Panel

All All 15 25
All All All All 1 25
All All 15 58
All All All All 1 50
All All 15 50
All All 15 50
All All 15 73
All All 15 49
All All All All 1 40
All All 15 40
All All 15 57

All PDO 15 83
All All 15 40
All All 1 40

ROR All 15 50
All All 15 45
All All 15 40
All All 15 49

All Fatal/ 
Injury 15 87

100(1-(1.06+3(SD-0.02))); 
SD=superelevation deficiency greater than 
0.02

Improve horizontal and 
vertical alignments

Improve longitudinal 
grade

Improve superelevation 
(for drainage)

Flatten side slopes (27 to 
14 degrees)

Improve superelevation

Improve curve 
superelevation

Improve gore area

100(1-(1.00+6(SD-0.01))); 
SD=superelevation deficiency between 0.01 
and 0.02
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All <5,000/lane 15 20
All All >5,000/lane 15 31
All All 15 10
All All 15 20
All All 15 22
All All 15 25
All All 15 25
All All 15 25
All Fatal 15 39
All Injury 15 23
All PDO 15 27

Head-on All <5,000/lane 15 38
Head-on All >5,000/lane 15 44
Head-on All 15 53
Head-on All 15 53
Head-on PDO 15 50
Left-turn All 15 71
Left-turn PDO 15 67

ROR All 15 44
ROR All 15 26
ROR All 15 44
ROR All 15 44
ROR PDO 15 50

Overturn All <5,000/lane 15 42
Overturn All >5,000/lane 15 52
Rear-end All <5,000/lane 15 42
Rear-end All >5,000/lane 15 52
Rear-end All 15 32
Rear-end All 15 32
Rear-end All 15 40
Rear-end All 15 53
Rear-end PDO 15 53

Increase number of 
lanes
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Right-
angle All <5,000/lane 15 35

Right-
angle All >5,000/lane 15 45

Right-
angle All 15 15

Right-
angle PDO 15 46

Sideswipe All <5,000/lane 15 38
Sideswipe All >5,000/lane 15 44
Sideswipe All 15 30
Sideswipe All 15 30
Sideswipe All 15 35
Sideswipe PDO 15 64

Increase vertical grade 
by 1% All All Rural 2-lane 23

All All 15 26
All All All All 1 10
All All 15 10
All All 15 10
All All 15 10
All All 15 25
All All 15 75

Rear-end All 15 75

Sideswipe All 15 75

All All 15 67
All PDO 15 62

Rear-end All 15 93

Install climbing lane 
(where large difference 
between car and truck 
speed)

All Fatal/    
Injury Rural 2-lane 38 33

-1.6P; P=percent grade (absolute value)

Install acceleration/ 
deceleration lanes

Install channelized lane

Increase number of 
lanes (cont'd)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All All All 1 20

All Fatal/    
Injury Rural 2-lane 38 33

Install shoulder All All 15 9

Head-on Fatal/    
Injury 15 50

Head-on PDO 15 86

Left-turn Fatal/    
Injury 15 42

Left-turn PDO 15 57
ROR PDO 15 27
Right-
angle

Fatal/    
Injury 15 34

Right-
angle PDO 15 31

Sideswipe Fatal/    
Injury 15 27

Sideswipe PDO 15 8

All All 15 18
ROR All 15 75

Rear-end All 15 33
All All 15 44
All All 15 40
All All 15 48
All All 15 30

All All Urban 4-lane 
highway 8,000-17,400 17 37 1 EB Before-

After
All All 4-lane 42 26 23 28

All Fatal/    
Injury Urban 4-lane 

highway 8,000-17,400 17 0 2 EB Before-
After

All PDO Urban 4-lane 
highway 8,000-17,400 17 46 1 EB Before-

After

Install passing/climbing 
lane

Install shoulder bus 
lanes

Install truck escape ramp

Lengthen culverts

Narrow cross section (4 
to 3 lanes with two way 
left-turn lane)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Left-turn All Urban 4-lane 
highway 8,000-17,400 17 24 2 EB Before-

After

Rear-end All Urban 4-lane 
highway 8,000-17,400 17 31 2 EB Before-

After
Right-
angle All Urban 4-lane 

highway 8,000-17,400 17 37 1 EB Before-
After

All All 15 38
All All 15 40

Reduce shoulder width 
(6 ft to 0 ft) All All Rural 2-lane 20 -12 3 Cohort

Reduce shoulder width 
(6 ft to 1 ft) All All Rural 2-lane 20 -17 6 Cohort

Reduce shoulder width 
(6 ft to 2 ft) All All Rural 2-lane 20 -11 2 Cohort

Reduce shoulder width 
(6 ft to 4 ft) All All Rural 2-lane 20 -6 2 Cohort

Reduce shoulder width 
(6 ft to 5 ft) All All Rural 2-lane 20 -2 2

Reduce vertical grade by 
1% All All Rural 2-lane 23 Expert Panel

All All 15 28
Wet 

pavement All 15 51

Stabilize shoulder All All 15 25
Stabilize shoulder and 
dropoff All All All All 1 25

All All Freeway 6

All All Rural Rural 
Highway 6

100(1-(EXP(bPg-1.0)1.0+1.0)); 
b=regression coefficient (for values of b, 
refer to source)., Pg=percent grade 
(absolute value).

100(1-((EXP(bPg)-1.0)Ps+1.0)); 
b=regression coefficient (for values of b, 
refer to source), Pg=percent grade(absolute 
value), Ps=proportion of crash type subset 
(for values of Ps, refer to source).

1.6P; P=percent grade (absolute value)

Vary grade

Resurface pavement 
and improve 
superelevation

Reduce horizontal curve 
angle

Narrow cross section (4 
to 3 lanes with two way 
left-turn lane) (cont'd)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Vary horizontal curvature All All Rural Rural 
Highway 6

All All Freeway 6

All All Rural Rural 
Highway 6

All All Freeway 6

All All Rural Rural 
Highway 6

All All Urban Urban Street 6

100(1-((EXP(-0.040(Wl-12))-
1.0)(Pi/0.24)+1.0)); Wl=lane width (ft), 
Pi=proportion of crash type subset (for 
values of Pi, refer to source)

100(1-((EXP(-0.047(Wl-12))-
1.0)(Pi/0.37)+1.0)); Wl=lane width (ft), 
Pi=proportion of crash type subset (for 
values of Pi, refer to source).

100(1-((EXP(-0.021(Wis-Wsb))-
1.0)(Pi/0.15)+1.0)); Wis=inside shoulder 
width (ft), Wsb=base inside shoulder width 
(ft) (=4.0 for four lanes, 10.0 for six or more 
lanes), Pi=proportion of crash type subset 
(for values of Pi, refer to source).

100(1-((EXP(-0.021(Wis-4))-
1.0)(Pi/0.16)+1.0)); Wis=inside shoulder 
width (ft), Pi=proportion of crash type subset 
(for values of Pi, refer to source).

Vary inside shoulder 
width

100(1-((1.55Lc+80.2/R-0.012Is)/1.55Lc)); 
Lc=length of horizontal curve (mi), R=curve 
radius (ft), Is=presence of a spiral transition 
curve (1 if a spiral transition is present, 0 
otherwise).

Vary lane width

100(1-((EXP(-0.047(Wl-12))-
1.0)(Pi/0.36)+1.0)); Wl=lane width (ft), 
Pi=proportion of crash type subset (for 
values of Pi, refer to source).
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All Freeway 6

All All Rural Rural 
Highway 6

Vary shoulder width All All Urban Urban Street 6

Vary side slopes All All Rural Rural 
Highway 6

Vary spiral transition 
curvature All All Rural Rural 

Highway 6

Vary superelevation All All Rural Rural 
Highway 6

Vary uncurbed cross-
sections All All Urban Urban Street 6

Head-on All 15 12
ROR All 15 12

Sideswipe All 15 12

Head-on All 15 23
ROR All 15 23

100(1-((EXP(-0.021(Ws-10))-
1.0)(Pi/0.15)+1.0)); Ws=outside shoulder 
width (ft), Pi=proportion of crash type subset 
(for values of Pi, refer to source).

Widen lane (add 1 ft to 
both sides)

Widen lane (add 2 ft to 
both sides)

100(1-((EXP(-0.074)(1-Poff-road))+EXP(-
0.225)Poff-road)); Poff-road=proportion of 
off-road crashes.

Vary outside shoulder 
width 100(1-((EXP(-0.021(Ws-8))-

1.0)(Pi/0.16)+1.0)); Ws=outside shoulder 
width (ft), Pi=proportion of crash type subset 
(for values of Pi, refer to source).

100(1-((EXP(-0.014(Ws-1.5))-
1.0)(Pi/0.088)+1.0)); Ws=shoulder width (ft), 
Pi=proportion of crash type subset (for 
values of Pi, refer to source).

100(1-((EXP(0.692(1/Ss-0.25))-
1.0)Ps+1.0)), Ss= horizontal run for a 1ft 
change in elevation (average for length of 
segment, ft), Ps=proportion of crash type 
subset (for values of Ps, refer to source).

100(1-((1.55Lc+80.2/R-
0.012)/(1.55Lc+80.2/R))); Lc=length of 
horizontal curve (mi), R=curve radius (ft).

0 through -15 according to the 
superelevation deficiency (refer to source).
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Widen lane (add 2 ft to 
both sides) (cont'd) Sideswipe All 15 23

Head-on All 15 32
ROR All 15 32

Sideswipe All 15 32

Head-on All 15 40
ROR All 15 40

Sideswipe All 15 40

Widen lane (initially less 
than 9 ft) All Fatal/    

Injury Rural 2-lane 400-2,000 38 28 5 50

Widen lane (initially 
between 9 ft and 10.75 
ft)

All Fatal/    
Injury Rural 2-lane 400-2,000 38 16 2 30

All All All 15 56

All All Rural 21 Expert Panel

All All 15 50
Fixed 
object All 15 5

Head-on All 15 70
Head-on All 15 5
Head-on All 15 70

ROR All 15 49

Widen lanes

Widen lane (add 3 ft to 
both sides)

Widen lane (add 4 ft to 
both sides)

100(1-((AMFRA-1.0)PRA+1.0)); 
AMFRA=accident modification factor for 
related accidents (for values of AMFRA, 
refer to source), PRA=proportion of total 
crashes constituted by related crashes.
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Overturn All 15 5
Sideswipe All 15 52

Sideswipe All 15 5

Sideswipe All 15 52

Widen shoulder (from 6 
to 7 ft) All All Rural 2-lane 20 -1 4

Widen shoulder (from 6 
to 8 ft) All All Rural 2-lane 20 4 2

Widen shoulder (from 6 
to 9 ft) All All Rural 2-lane 20 21 6

Widen shoulder (from 6 
to >9 ft) All All Rural 2-lane 20 18 3

Widen shoulder All All All All 1 20

Widen shoulder (initially 
less than 1 ft) All Fatal/    

Injury Rural 2-lane 400-2,000 38 25 9 40

Widen shoulder (initially 
between 1 ft and 3.3 ft) All Fatal/    

Injury Rural 2-lane 400-2,000 38 13 6 20

Widen shoulder (initially 
less than or equal to 4 ft) All All All All 1 20

Widen shoulder (initially 
more than 4 ft) All All All All 1 35

All All 15 29
All All 15 57
All All 15 20
All All 15 8
All All 15 32
All All 15 50

Fixed 
object All 15 15

Head-on All 15 45
Head-on All 15 75

Widen lanes (cont'd)

Widen shoulder (paved)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Head-on All 15 15
ROR All 15 60
Ped All 15 71

Sideswipe All 15 28

Sideswipe All 15 41

Sideswipe All 15 15

Fixed 
object All 15 16

ROR All 15 16
Fixed 
object All 15 29

ROR All 15 29
Fixed 
object All 15 40

ROR All 15 40
Fixed 
object All 15 49

ROR All 15 49
All All Rural 2-lane 15 15
All All 15 22

Fixed 
object All 15 13

ROR All 15 13
Fixed 
object All 15 25

ROR All 15 25
Fixed 
object All 15 34

ROR All 15 34
Fixed 
object All 15 43

ROR All 15 43

Widen shoulder (paved) 
(from 0 to 2 ft)

Widen shoulder 
(unpaved)

Widen shoulder (paved) 
(from 0 to 4 ft)

Widen shoulder (paved) 
(from 0 to 6 ft)

Widen shoulder (paved) 
(from 0 to 8 ft)

Widen shoulder 
(unpaved) (from 0 to 2 ft)

Widen shoulder 
(unpaved) (from 0 to 4 ft)

Widen shoulder 
(unpaved) (from 0 to 6 ft)

Widen shoulder 
(unpaved) (from 0 to 8 ft)

Widen shoulder (paved) 
(cont'd)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All All All 1 15

All Fatal/    
Injury Rural 2-lane 5 -94 56 Meta 

Analysis

All Fatal/    
Injury Urban 2-lane 5 39 10 Meta 

Analysis

All Injury Rural Multilane 5 12 3 Meta 
Analysis

All Injury Urban Multilane 5 22 2 Meta 
Analysis

All PDO Rural Multilane 5 18 3 Meta 
Analysis

All PDO Rural 2-lane 5 -128 55 Meta 
Analysis

All PDO Urban Multilane 5 -9 2 Meta 
Analysis

All All <5,000/lane 15 44
All All >5,000/lane 15 52
All All All All 1 25
All All 15 15
All All 15 15
All Fatal 15 90

Left-turn All <5,000/lane 15 72
Left-turn All >5,000/lane 15 78

All All All All 27 86 3 EB Before-
After

All All Multilane 
divided 5 -24 3 Meta 

Analysis
All All 15 19
All All All All 1 5
All All 15 5
All All 15 15
All All 15 19
All All 15 20

Install median barrier

Install median (flush)

MEDIAN COUNTERMEASURES

Install median
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All 15 25
All All 15 25
All All 15 36

All Fatal Multilane 
divided 5 43 10 Meta 

Analysis
All Fatal All All 1 65
All Fatal 15 65

All Fatal/   
Injury All All 27 88 5 EB Before-

After

All Injury Multilane 
divided 5 30 6 Meta 

Analysis
All Injury All All 1 40
All Injury 15 40

ROR All 15 35
Right-
angle All <5,000/lane 15 58

Right-
angle All >5,000/lane 15 54

All All Highway 
(three-lane) 5 -34 74 Meta 

Analysis

All Fatal Highway 
(three-lane) 5 100 254 Meta 

Analysis

All Injury Highway 
(three-lane) 5 26 84 Meta 

Analysis

All Injury Multilane 
divided 5 29 11 Meta 

Analysis

Head-on Fatal Rural Highway 9 92 Simple 
Before-After

All Fatal 15 90

All Injury Multilane 
divided 5 -15 36 Meta 

Analysis
All Injury 15 10

Install median barrier 
(cont'd)

Install median barrier 
(concrete)

Install median barrier 
(cable)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Install median barrier 
(steel) All Injury Multilane 

divided 5 35 8 Meta 
Analysis

All All <5,000/lane 15 17
All All >5,000/lane 15 17
All All 15 17

ROR All <5,000/lane 15 56
ROR All >5,000/lane 15 56
ROR All 15 56

Rear-end All <5,000/lane 15 39
Rear-end All >5,000/lane 15 39
Rear-end All 15 39

All All 15 20
All All 15 25

Head-on All 15 75
Ped All 15 25

All All Urban Urban Street 6

All All Rural Rural 
Highway 6

All All Freeway 6

Vary median width

Install raised median

100(1-((b0(EXP(b1Wm^b2)-
1.0)+1.0)/(b0(EXP(b1Wmb^b2)-1.0)+1.0))); 
b0, b1, and b2=regression coefficients (for 
values of b0, b1, and b2, refer to source), 
Wm=median width (ft), Wmb=base median 
width (ft) (16 for surfaced median, 76 for 
depressed median).

100(1-((b0(EXP(b1Wm^b2)-
1.0)+1.0)/(b0(EXP(b1Wmb^b2)-1.0)+1.0))); 
b0, b1, and b2=regression coefficients (for 
values of b0, b1, and b2, refer to source), 
Wm=median width (ft), Wmb=base median 
width (ft) (24 for surfaced median, 76 for 
depressed median).

Install or upgrade 
median barrier near gore 
area

100(1-((b0(EXP(b1Wm^b2)-
1.0)+1.0)/(b0(EXP(b1x16b^b2)-1.0)+1.0))); 
b0, b1, and b2=regression coefficients (for 
values of b0, b1, and b2, refer to source), 
Wm=median width (ft).
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All 15 40
All All All All 1 40

Snow All 15 53
Snow All 15 71
Snow All 15 35

Remove poles by 
burying utility lines All All 15 40

Remove obstacles on 
curves to improve sight 
distance

All Fatal/    
Injury Rural 2-lane 38 5

All All All All 27 38 10 EB Before-
After

All All <5,000/lane 15 18
All All >5,000/lane 15 17
All All All All 1 30
All All All All 1 25
All All 15 29
All All 15 35
All All 15 61
All All 15 20
All All 15 25
All All 15 30
All All 15 30
All All 15 55
All All 15 25
All Fatal All All 1 50
All Fatal All All 1 40
All Fatal 15 40
All Fatal 15 50
All Fatal 15 40
All Fatal 15 50

All Fatal/    
Injury All All 27 38 13 EB Before-

After
All Injury All All 1 30

Remove or relocate fixed 
objects outside of clear 
zone

ROADSIDE COUNTERMEASURES

Install snow fencing

Install frontage road
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All Injury All All 1 25
All Injury 15 25
All Injury 15 30
All Injury 15 25
All Injury 15 30

Fixed 
object All 15 65

Fixed 
object All Urban 15 20

Fixed 
object All <400 15 40

Fixed 
object All 15 88

Fixed 
object All 15 90

Fixed 
object All 15 100

Fixed 
object All 15 75

ROR All 15 71
Overturn All <5,000/lane 15 42
Overturn All >5,000/lane 15 44

Vary horizontal 
clearance All All Rural Rural 

Highway 6

Vary utility pole density All All Freeway 6

100(1-((EXP(-0.0137(Whc-30))-
1.0)Ps+1.0)); Whc=horizontal clearance 
(average for length of segment, ft), 
Ps=proportion of crash type subset (for 
values of Ps, refer to source).

100(1-((fp-1.0)Ps+1.0)); 
fp=((0.0000984ADT+0.0354Dp)Wo^-0.6-
0.04)/(0.0000128ADT+0.075); Dp=utility 
pole density (two-way total) (pole/mi), Wo 
=average pole offset from nearest edge of 
traveled way (ft), Ps=proportion of crash 
type subset (for values of Ps, refer to 
source).

Remove or relocate fixed 
objects outside of clear 
zone (cont'd)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All Rural Rural 
Highway 6

All All Urban Urban Street 6

Widen clear zone             
(add 5 ft)

Fixed 
object All 15 13

Widen clear zone             
(add 8 ft)

Fixed 
object All 15 21

Widen clear zone             
(add 10 ft)

Fixed 
object All 15 25

Widen clear zone             
(add 15 ft)

Fixed 
object All 15 35

Widen clear zone            
(add 20 ft)

Fixed 
object All 15 44

100(1-((fp-1.0)Ps+1.0)); 
fp=((0.0000984ADT+0.0354Dp)Wo^-0.6-
0.04)/(0.0000128ADT+0.075); Dp=utility 
pole density (two-way total) (pole/mi), Wo 
=average pole offset from nearest edge of 
traveled way (ft), Ps=proportion of crash 
type subset (for values of Ps, refer to 
source)

100(1-(0.022(fp-1.0)+1.0)), 
fp=((0.0000984ADT+0.0354Dp)Wo^-0.6-
0.04)/(0.0000649ADT+1.128); Dp=utility 
pole density (two-way total) (poles/mi), 
Wo=average pole offset from nearest edge 
of traveled way (ft) 

Vary utility pole density 
(cont'd)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All Injury Urban Local 5 15 10 Meta 
Analysis

All PDO Urban Local 5 7 6 Meta 
Analysis

All Fatal/    
Injury Rural 2-lane 38 20

All All 15 35

All All Urban Arterial 
(urban) 5 64 49 Simple 

Before-After
All All 15 20
All All 15 35
All All 15 50

All Fatal/    
Injury Rural 2-lane 38 10

All Injury 5 30 71 Meta 
Analysis

All PDO 5 8 76 Meta 
Analysis

All All 15 30
All Fatal 15 55
All All 15 30
All All 15 23
All Injury 15 20

Head-on All 15 29
ROR All 15 30
ROR All All All 1 30

All Injury 5 13 9 Meta 
Analysis

All PDO 5 29 23 Meta 
Analysis

All All 15 29
All All 15 20

Install chevron signs on 
horizontal curves

SIGNS

Install curve advance 
warning signs (advisory 
speed)

Install curve advance 
warning signs

Implement sign 
corrections to MUTCD 
standards
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Install curve advance 
warning signs (flashing 
beacon)

All All 15 30

All All 15 11
Head-on All 15 67

Night All 15 25
ROR All 15 34

Sideswipe All 15 67

All Injury Freeways 5 44 17 Meta 
Analysis

Rear-end Injury Freeways 5 16 10 Meta 
Analysis

Install dynamic/variable 
queue warning signs Rear-end PDO Freeways 5 -16 15 Meta 

Analysis

All All 5 46 17 Meta 
Analysis

All Injury 5 41 62 Meta 
Analysis

Install guide signs 
(general) All All All 15 15

Install guideposts or 
barrier reflectors All Fatal/    

Injury Rural 2-lane 38 8

Install illuminated signs All All 15 15

Rear-end All 15 10

Sideswipe All 15 20

All All 15 10
Night All 15 25

Install dynamic/variable 
accident warning signs

Install delineators 
(general)

Install nonvehicular 
(animal) reflectors

Install lane assignment 
signs

Install dynamic/variable 
speed warning signs
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All 15 5
Wet 

pavement All 15 20

Wet 
pavement All 15 20

Wet 
weather All All All 1 20

All All 15 25
All All 15 20
All All 15 25
All All 15 30

Night All All All 1 30

All Injury Rural 2-lane 5 -4 10 Meta 
Analysis

All PDO Rural 2-lane 5 -5 7 Meta 
Analysis

All All 15 25

All All 15 13
Ped All 15 10
All All 15 22
All All All All 1 25
All All 15 18
All All 15 25
All All 15 25

All Fatal/    
Injury 15 18

All PDO 15 17
ROR All 15 27
ROR All 15 27

All All 15 21
All All <5,000/lane 15 37
All All >5,000/lane 15 21
All All All All 1 25
All All 15 10

Install post-mounted 
delineators (tangents 
and curves combined)

PAVEMENT
Improve pavement 
friction

Improve pavement 
friction (groove shoulder)

Improve pavement 
friction (grooving)

Install post-mounted 
delineators (curves)

Install pavement 
condition warning signs
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All 15 14
All All 15 25

Fixed 
object All <5,000/lane 15 36

Fixed 
object All >5,000/lane 15 19

ROR All <5,000/lane 15 41
ROR All >5,000/lane 15 40

Overturn All <5,000/lane 15 54
Overturn All >5,000/lane 15 35
Rear-end All <5,000/lane 15 54
Rear-end All >5,000/lane 15 35

Wet 
pavement All 15 60

Wet 
pavement All <5,000/lane 15 64

Wet 
pavement All >5,000/lane 15 54

Wet 
pavement All All All 1 60

Wet 
pavement All All All 1 45

Wet 
pavement

Fatal/    
Injury Rural 2-lane 38 30

All All <5,000/lane 15 13
All All >5,000/lane 15 20

Fixed 
object All <5,000/lane 15 43

Fixed 
object All >5,000/lane 15 34

Head-on All <5,000/lane 15 43
Head-on All >5,000/lane 15 61

Head-on Fatal/    
Injury 15 19

Head-on PDO 15 30

Improve pavement 
friction (grooving) 
(cont'd)

Improve pavement 
friction (increase skid 
resistance)

Improve pavement 
friction (overlay)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Left-turn Fatal/    
Injury 15 41

Left-turn PDO 15 34

ROR Fatal/    
Injury 15 28

ROR PDO 15 29

Rear-end Fatal/    
Injury 15 12

Rear-end PDO 15 21

Right-
angle

Fatal/    
Injury 15 11

Right-
angle PDO 15 31

Sideswipe All <5,000/lane 15 43

Sideswipe All >5,000/lane 15 61

Sideswipe Fatal/    
Injury 15 12

Sideswipe PDO 15 27

Wet 
pavement All <5,000/lane 15 23

Wet 
pavement All >5,000/lane 15 50

All All 15 17
All All 15 10
All All 15 24

Head-on All 15 86
Wet 

pavement All 15 51

23Right-
angle All

Improve pavement 
friction (curve overlay)

15

Improve pavement 
friction (overlay) (cont'd)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Improve pavement 
friction (resurface with 
deicing additives)

Head-on All 15 31

All All 15 75
Fixed 
object All 15 93

Head-on All 15 90

Sideswipe All 15 90

Wet 
pavement All 15 91

Improve pavement 
friction (skid treatment 
with overlay)

Ped Fatal/    
Injury 15 3

All All Rural 2-lane 5,000-22,000 5 14 5 EB Before-
After

All Injury Rural 2-lane 5,000-22,000 5 15 8 EB Before-
After

Head-on All Rural 2-lane 
highway 26 55 Simple 

Before-After

Head-on Fatal Rural 2-lane 
highway 26 68 Simple 

Before-After

Head-on Injury  
(minor) Rural 2-lane 

highway 26 26 Simple 
Before-After

Head-on Injury   
(major) Rural 2-lane 

highway 26 33 Simple 
Before-After

Install centerline rumble 
strips

Improve pavement 
friction (resurface with 
open-graded mix)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Head-on/  
Sideswipe All Rural 2-lane 5,000-22,000 5 21 12 EB Before-

After

Head-on/  
Sideswipe Injury Rural 2-lane 5,000-22,000 5 25 15 EB Before-

After

Install or upgrade 
curbing

Fixed 
object All 15 50

All All Rural Multilane 
divided 8 16 Simple 

Before-After

All Injury Rural Multilane 
divided 8 17 Simple 

Before-After
ROR All Rural 2-lane >4,000 41 13 8

ROR All Rural Multilane 
divided 8 10 Simple 

Before-After
ROR All Rural Highway 16 27 22 22 33

ROR All All Freeway 19 18 7
Comparison 

Group Before-
After

ROR All Rural Freeway 19 21 10
Comparison 

Group Before-
After

ROR All Rural All 57 34
ROR All Rural Arterial 57 16

ROR All Rural Between 
ramps 57 34

ROR All Rural Highway 57 38

ROR All Rural Three-lane 57 36

ROR All Rural 2-lane 57 32

ROR Fatal/    
Injury Rural 2-lane >4,000 41 18 12

ROR Injury Rural Multilane 
divided 8 22 Simple 

Before-After

ROR Injury All Freeway 19 13 12
Comparison 

Group Before-
After

Install shoulder rumble 
strips

Install centerline rumble 
strips (cont'd)
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Install shoulder rumble 
strips (cont'd) ROR Injury Rural Freeway 19 7 16

Comparison 
Group Before-

After
Install shoulder rumble 
strips on illuminated 
highways

ROR All Rural All 57 41

Install shoulder rumble 
strips on unilluminated 
highways

ROR All Rural All 57 31

All All 15 15
Head-on All 15 86

Night All 15 62
Vary centerline rumble 
strip width All All Rural Rural 

Highway 6 12 6

All All Rural Rural 
Highway 6

All All Freeway 6

Delineate multiple lanes 
(painted lane lines) All All Urban Multilane 13 18 22 Meta 

Analysis
All All 15 33
All All All All 1 36
All All 15 35
All All 15 30

All Injury All 2-lane 13 1 6 Meta 
Analysis

All PDO All 2-lane 13 -1 5 Meta 
Analysis

All All Urban 18 38 6 Simple 
Before-After

All Injury Freeways 5 56 26 Meta 
Analysis

Install chevron 
converging pattern 
markings on pavement

100(1-(-0.07Pi+1.0)); Pi=proportion of crash 
type subset (for values of Pi, refer to 
source).

MARKINGS

100(1-(-0.12Pi+1.0)); Pi=proportion of 
influential crashes that occur on roadway 
type i

Install centerline 
markings

Pave shoulder

Vary shoulder rumble 
strips
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All Rural Undivided 1,000-4,000 2 -3 21 EB Before-
After

All Injury All All 13 24 11 Meta 
Analysis

Install edgelines, 
centerlines and 
delineators

All Injury All All 13 45 11 Meta 
Analysis

All All <5,000/lane 15 44
All All >5,000/lane 15 38
All All All All 1 20
All All 15 24
All All 15 30
All All 15 4
All All 15 15
All All 15 15
All All 15 25
All Injury 15 15
All PDO 15 8

Fixed 
object All <5,000/lane 15 66

Fixed 
object All >5,000/lane 15 59

ROR All 15 30
ROR All All All 1 25

Overturn All <5,000/lane 15 45
Overturn All >5,000/lane 15 50
Rear-end All <5,000/lane 15 45
Rear-end All >5,000/lane 15 50

All Injury Rural 2-lane 13 3 4 Meta 
Analysis

All PDO Rural 2-lane 13 3 11 Meta 
Analysis

All Injury Rural 2-lane 13 -5 8 Meta 
Analysis

All PDO Rural 2-lane 13 1 15 Meta 
Analysis

Install edgelines and 
centerlines

Install edgeline markings 
(8 in) 

Install edgeline markings 
(from 4 to 6 in)

Install edgeline markings
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Night All Rural 4-lane 
freeway ≤20000 4 -13 14 EB Before-

After

Night All Rural 4-lane 
freeway <60000 4 33 21 EB Before-

After

Night All Rural 4-lane 
freeway

20,001-
60,000 4 6 21 EB Before-

After

Night All Rural 2-lane, 
DOC>3.5 ≤5,000 4 -43 9 EB Before-

After

Night All Rural 2-lane, 
DOC>3.5 5,001-15,000 4 -26 10 EB Before-

After

Night All Rural 2-lane, 
DOC>3.5

15,001-
20,000 4 -3 11 EB Before-

After

Night All Rural 2-lane, 
DOC<3.5 ≤5,000 4 -16 3 EB Before-

After

Night All Rural 2-lane, 
DOC<3.5 5,001-15,000 4 1 5 EB Before-

After

Night All Rural 2-lane, 
DOC<3.5

15,001-
20,000 4 24 7 EB Before-

After

All All 15 53
Head-on All 15 40

Sideswipe All 15 40

All All All All 40 -7 Paired 
comparison

Fatal/injury All All All 40 -5 Paired 
comparison

Lower posted speed by 5 
mph All All All All 40 -44 Paired 

comparison
Lower posted speed by 
10 mph All All All All 40 7 Paired 

comparison
Lower posted speed by 
15-20 mph All All All All 40 5 Paired 

comparison

Install raised pavement 
markers (snowplowable) 
where DOC = Degree of 
Curvature

Install no-passing line

REGULATORY

Lower posted speed
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All Urban Arterial 
(64ft) 30,000 5 42 8 Simple 

Before-After
All All 15 22
All All 15 8
All All 15 35

All Injury Urban Arterial 5 20 5 Meta 
Analysis

All Injury Urban Arterial 
(64ft) 30,000 5 35 14 Simple 

Before-After

All PDO Urban Arterial 5 27 2 Meta 
Analysis

All PDO Urban Arterial 
(64ft) 30,000 5 48 1 Simple 

Before-After
Fixed 
object All 15 40

All All All All 40 11 Paired 
comparison

Fatal/injury All All All 40 7 Paired 
comparison

Raise posted speed by 5 
mph All All All All 40 8 Simple 

Before-After
Raise posted speed by 
10-15 mph All All All All 40 15 Simple 

Before-After
All Fatal All All 5 17 5 Meta analysis
All Injury All All 5 7 3 Meta analysis
All PDO All All 5 5 4 Meta analysis
All Fatal All All 5 32 9 Meta analysis
All Injury All All 5 15 5 Meta analysis
All PDO All All 5 10 8 Meta analysis
All Fatal All All 5 44 14 Meta analysis
All Injury All All 5 22 8 Meta analysis
All PDO All All 5 15 12 Meta analysis

Raise posted speed

Prohibit on-street parking

Reduce mean speed by 
5% through speed limit 
change and enforcement

Reduce mean speed by 
10% through speed limit 
change and enforcement

Reduce mean speed by 
15% through speed limit 
change and enforcement
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Vary curb parking extent All All Urban Urban Street 6

All All Freeway 6

All All Urban Urban Street 6

100(1-EXP(-0.012(V-55))); V=speed limit 
(mph)

Vary speed limit

100(1-
((EXP(0.252IV<=30+0.318IV>=45)Poff-
road+1.15((V^2.066)(Exp(-0.0689V)))(1-Poff-
road)))); Poff-road=proportion of crashes 
that occur off the roadway, for values of 
IV<=30 and IV>=45, refer to source; 100(1-
(EXP(b(V-40)))); b= vary per roadway type, 
V=Speed limit (mph).

100(1-(1+Ppk(Bpk-1))), 
Bpk=(1.10+0.365Iu2+0.609Pb/o)((fap/pp-
1.0)Pap+1.0); Ppk=proportion of street 
segment length with parallel or angle 
parking (=0.5 Lpk/L), Lpk=curb miles 
allocated to parking (mi), Iu2=indicator 
variable for cross section(1 for two-lane 
street; 0 otherwise), Pb/o=for that part of the 
street with parking, the proportion that has 
business or office as an adjacent land use, 
fap/pp=ratio of crashes on streets with angle 
parking to those on streets with parallel 
parking, Pap= for that part of the street with 
parking, the proportion with angle parking
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Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All All All 1 25
All All 15 23
All All 15 20
All All 15 25

All Fatal All Freeway 5 73 71 Meta 
Analysis

All Fatal All Highway 5 69 36 Meta 
Analysis

All Fatal Rural Highway 5 73 72 Meta 
Analysis

All Fatal Urban Highway 5 63 52 Meta 
Analysis

All Injury All Freeway 5 27 12 Meta 
Analysis

All Injury All Highway 5 28 6 Meta 
Analysis

All Injury Rural Highway 5 20 12 Meta 
Analysis

All Injury Urban Highway 5 31 7 Meta 
Analysis

All PDO All Freeway 5 32 26 Meta 
Analysis

All PDO All Highway 5 18 7 Meta 
Analysis

All PDO Rural Highway 5 30 43 Meta 
Analysis

All PDO Urban Highway 5 16 8 Meta 
Analysis

Night All 15 37
Night All 15 20
Night All 15 45
Night All 15 45

LIGHTING

Improve lighting
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All All All 27 50 17 EB Before-
After

All Fatal/    
Injury All All 27 26 38 EB Before-

After

All All All 27 8 16 EB Before-
After

All All All 1 34 25 45

All All 15 30 Simple 
Before-After

All All 15 25 Simple 
Before-After

All All 15 35 Cross-
section

All All 15 34 Simple 
Before-After

All All 15 25 Simple 
Before-After

All Fatal/    
Injury All 27 20 25 EB Before-

After

All Injury 15 20 Cross-
section

All PDO 15 35 Cross-
section

Head-on All 15 36

Head-on Fatal/    
Injury 15 67 Simple 

Before-After

Head-on PDO 15 64 Simple 
Before-After

Left-turn All 15 33

Left-turn All 15 33 Simple 
Before-After

Left-turn Fatal/    
Injury 15 17 Simple 

Before-After

Add two-way left-turn 
lane

OPERATIONAL

Install lighting at 
interchanges
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Left-turn PDO 15 38 Simple 
Before-After

ROR All 15 37

ROR Fatal/    
Injury 15 90 Simple 

Before-After

ROR PDO 15 16 Simple 
Before-After

Ped All 15 19
Rear-end All 15 36

Rear-end All 15 36 Simple 
Before-After

Rear-end All 15 36 Cross-
section

Rear-end Fatal/    
Injury 15 32 Simple 

Before-After

Rear-end PDO 15 38 Simple 
Before-After

Right-
angle All 15 20 Simple 

Before-After
Right-
angle

Fatal/    
Injury 15 31 Simple 

Before-After
Right-
angle PDO 15 23 Simple 

Before-After

Sideswipe Fatal/    
Injury 15 32 Simple 

Before-After

Sideswipe PDO 15 37 Simple 
Before-After

All All 15 43

All All All All 1 33

Implement crossover at 
work zone All All 4-lane 

divided 6,800-38,000 12 0 Simple 
Before-After

Add two-way left-turn 
lane (cont'd)

Convert from two-way to 
one-way traffic
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Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

Head-on All 15 31

Left-turn Fatal/    
Injury 15 37

Left-turn PDO 15 13

ROR Fatal/    
Injury 15 19

ROR PDO 15 30

Ped Fatal/    
Injury 15 33

Ped PDO 15 42

Rear-end Fatal/    
Injury 15 21

Right-
angle

Fatal/    
Injury 15 16

Right-
angle PDO 15 23

Sideswipe PDO 15 29

Implement single lane 
closure at work zone All All 4-lane 

divided
20,000-
41,500 12 -56 Simple 

Before-After

All All 15 32
All All All All 1 20
All All 15 20

Wet 
pavement All 15 40

Ped All 15 74
Ped All 15 75
Ped All 15 89
Ped All 15 65
Ped All 15 65

Implement maintenance 
and bituminous overlay

Improve drainage 
patterns

Install sidewalk
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Desktop Reference for Crash Reduction Factors Roadway Departure Crashes

Low High

Daily Traffic 
Volume 

(veh/day)
RangeRoad TypeCrash 

TypeCountermeasure(s) Area Type Crash Reduction Factor 
/ Function

Crash 
Severity Study Type

Effectiveness

Ref Std 
Error

All All 2-lane 15 32
All Injury 2-lane 15 59

Left-turn All 2-lane 15 46
Rear-end All 2-lane 15 46
Sideswipe All 2-lane 15 46

All All Urban Freeway 77,000-
126,000 5 -11 5 EB Before-

After

All Fatal/    
Injury Urban Freeway 77,000-

126,000 5 -11 8 EB Before-
After

All
Fatal/   
Injury/   
PDO

Urban Freeway 77,000-
126,000 5 -10 7 EB Before-

After

All All Urban Freeway 77,000-
126,000 5 -3 8 EB Before-

After

All Fatal/    
Injury Urban Freeway 77,000-

126,000 5 -7 13 EB Before-
After

All
Fatal/   
Injury/   
PDO

Urban Freeway 77,000-
126,000 5 -4 11 EB Before-

After

Reduce driveway density 
(general) All All Urban Urban Street 6

Remove unwarranted 
signals (one-way streets) Ped All 46 17

Comparison 
Group Before-

After

Vary passing lanes All All Rural Rural 
Highway 6

Vary truck presence All All Urban Urban Street 6

Reconfigure lanes within 
existing pavement width 
(five to six in one 
direction)

Reconfigure lanes within 
existing pavement width 
(four to five in one 
direction)

100(1-((ftk-1.0)(1-Poff-road)+1.0)), 
ftk=(2EXP(-0.059Pt)+0.017Pt)/1.506; Poff-
road=proportion of crashes that occur off the 
roadway, Pt=percent of truck presence; 
100(1-(1.0+Truck/Basei)), for values of 
Truck and Basei, refer to source.

0.25 for one direction with three lane; 0.35 
for two direction with four lane

100(1-(EXP(0.008(Dd,b/o-50)))); Dd,b/o = 
density of driveways serving business of 
office land uses (driveways/mi)

Reconfigure lanes within 
existing pavement width 
(two to three in one 
direction)
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Tables for Pedestrian Crash Reduction Factors
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Table 10: Signalization Countermeasures
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Desktop Reference for Crash Reduction Factors Pedestrian Crashes

Low High

Add exclusive pedestrian 
phasing Pedestrian All 28 34 7 60

All Fatal/Injury 49 12 9

Experimental 
Design (Case-

Control 
Study)

Pedestrian Fatal/Injury 49 37

Experimental 
Design (Case-

Control 
Study)

Install pedestrian countdown 
signal heads Pedestrian Fatal/Injury Urban (San 

Francisco) 32 25

All All 15 20
Pedestrian All 15 53
Pedestrian All 5 0

All All 15 25
All All 15 15

Pedestrian All 15 55
Pedestrian All 15 50

Modify signal phasing 
(implement a leading 
pedestrian interval)

Pedestrian All 28 5

Remove unwarranted signals 
(one-way street) Pedestrian All 46 17

Comparison 
Group Before-

After

Install pedestrian signal

Std 
Error Study Type

SIGNALIZATION COUNTERMEASURES

Improve signal timing [to 
intervals specified by the ITE 
Determing Vehicle Change 
Intervals: A Proposed 
Recommended Practice 
(1985)]

Obs
Effectiveness

RangeCrash Reduction Factor / 
Function

Crash Type Crash 
Severity Area Type RefCountermeasures
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Table 11: Geometric Countermeasures
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Desktop Reference for Crash Reduction Factors Pedestrian Crashes

Low High
Std 

Error Study TypeObs
Effectiveness

RangeCrash Reduction Factor / 
Function

Crash Type Crash 
Severity Area Type RefCountermeasures

Convert unsignalized 
intersection to roundabout Pedestrian Fatal/Injury Urban 11 27 12 44 3

Convert intersection to 
roundabout Pedestrian All 55 89

Pedestrian All 15 86
Pedestrian All 1 14 90 60 95
Pedestrian Fatal/Injury 15 90
Pedestrian PDO 15 90
Pedestrian All 15 100
Pedestrian All 15 67
Pedestrian All 15 5
Pedestrian All 15 90

Install pedestrian 
overpass/underpass 
(unsignalized intersection)

Pedestrian All 28 13

Install raised median Pedestrian All 15 25

Install raised median (marked 
crosswalk) Pedestrian All 60 46

Install raised median 
(unmarked crosswalk) Pedestrian All 60 39

Install raised median 
(unsignalized intersection) Pedestrian All 28 69

All All 5 30 67 Meta-analysis

All Fatal/Injury 5 36 54 Meta-analysis

Pedestrian All 28 8
Install refuge islands Pedestrian All 28 56

Pedestrian All 15 74

Pedestrian All 36 88 43 99 Case-Control 
Study

GEOMETRIC COUNTERMEASURES

Install raised pedestrian 
crossing

Install pedestrian 
overpass/underpass

Install sidewalk (to avoid 
walking along roadway)
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Desktop Reference for Crash Reduction Factors Pedestrian Crashes

Low High
Std 

Error Study TypeObs
Effectiveness

RangeCrash Reduction Factor / 
Function

Crash Type Crash 
Severity Area Type RefCountermeasures

Pedestrian All 15 75
Pedestrian All 15 89
Pedestrian All 15 65
Pedestrian All 15 65

Provide shoulder (paved) Pedestrian All 15 71

Install sidewalk (to avoid 
walking along roadway) 
(cont'd)
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Table 12: Signs / Markings / Operational Countermeasures
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Desktop Reference for Crash Reduction Factors Pedestrian Crashes

Low High
Std 

Error Study TypeObs
Effectiveness

RangeCrash Reduction Factor / 
Function

Crash Type Crash 
Severity Area Type RefCountermeasures

Pedestrian All 15 39

Pedestrian All 21 69 19

Before-After 
with 

Likelihood 
Functions

Pedestrian All Urban 30 39 Simple 
Before-After

Pedestrian Fatal 13 78 87 Meta-analysis

Pedestrian Injury 13 42 18 Meta-analysis

Improve pavement friction Pedestrian All 15 10

Improve pavement friction 
(skid treatment with overlay) Pedestrian Fatal/Injury 15 3

Increase enforcement to 
reduce speed Pedestrian All 28 70

Install far-side bus stops 
(signalized intersection) Pedestrian All 28 1

Install object markers Pedestrian All 15 29

All All 15 18
All All 15 15
All All 15 20
All All 15 15
All All 15 20

Improve lighting at 
intersections

SIGNS / MARKINGS / OPERATIONAL COUNTERMEASURES

Convert two-way to all-way 
STOP control

Install school zone warning 
signs
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Desktop Reference for Crash Reduction Factors Pedestrian Crashes

Low High
Std 

Error Study TypeObs
Effectiveness

RangeCrash Reduction Factor / 
Function

Crash Type Crash 
Severity Area Type RefCountermeasures

Pedestrian All New 
Orleans 5 -81 88 Simple 

Before-After

Pedestrian All New York 5 -43 24 Simple 
Before-After

Pedestrian All Ohio 5 -57 31 Simple 
Before-After

Pedestrian All Wisconsin 5 -108 51 Simple 
Before-After

Prohibit left-turns Pedestrian All 15 10

Remove marked unprotected 
crosswalks from arterial 
intersections

Pedestrian All Urban 5 73

Restrict parking near 
intersections (to off-street) Pedestrian All 15 30

Permit right-turn-on-red
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HSIP/HRRRP Application Process

Local Agency Highway Safety Improvement Program Workshop
December 4 & 6, 2007

Orland Park & Collinsville, IL

Jim Allen, P.E.
Safety Implementation Engineer
IDOT Bureau Safety Engineering

Springfield, IL

James.P.Allen@illinois.gov
Ph: 217.558.1793
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Agenda

• Application Solicitation
• What to Submit
• What NOT to Submit
• Application Review and Selection
• Notification
• Where to get help

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Application Solicitation
• Current solicitation is for FY2009 highway program (July 

1, 2008 to June 30, 2009)
• IDOT Circular Letter 2007-18 located at IDOT website-

Public Partners-Bureau of Local Roads Circular Letters-
Informational Circular Letters

• http://www.dot.state.il.us/blr/manuals/infocirculars/CL200
7-18.pdf

• Multi-year applications are acceptable
• Goal is to accomplish local safety improvement projects 

that reduce fatal and serious injury crashes
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HSIP Application: What to Submit
• Cover letter:  Why should this project be funded 

with federal safety funds intended to reduce fatal 
and serious injury crashes?

• HSIP Form
– Project information and location
– Location characteristics
– CHSP emphasis area / project category
– Crash details
– Problem description / identification
– Countermeasures proposed
– Cost analysis / crash summary details

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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HSIP Application: What to Submit
CHSP Emphasis Areas

1. Alcohol and other impaired driving
2. Driver behavior and awareness 
3. Highway-railroad grade crossings
4. Information systems for decision making
5. Intersections
6. Large trucks
7. Roadway departures
8. Vulnerable users
9. Work zones
10. Safety belts / occupant protection

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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HSIP Application: What to Submit
• Location map
• Benefit Cost Analysis

– Summary sheet
– Explanation in cover letter or separate paragraph of adaptations or 

assumptions
• Crash reports:  All fatal (K crash) and serious injury (A or 

B injury crash)
• Crash analysis information to justify proposed 

countermeasure
• Collision Diagrams
• Photos (site conditions and aerial photos) 
• Existing plan sheets
• Road Safety Assessment findings
• Relevant newspaper articles/local public support
• Funding plan and cost estimate  with year and 

availability/source of local match

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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HSIP Application: What to Submit
“Where do I get crash reports?”

• Look in “Investigated by:” box in upper left corner to 
determine who handled crash

• Local law enforcement investigated, contact that agency
• Illinois State Police, contact Patrol Records Unit, ph: 

217.785.0614
– Need as much info as available:  date of crash, driver or passenger 

name, report #, IDOT # is located beneath bar code on top right 
– $5 for crash reports, $20 for crash reconstruction reports
– www.isp.state.il.us/traffic.crashreports.cfm

• IDOT Division of Traffic Safety can provide summary 
reports; POC is Mary Ann Paulis, ph: 217.782.2575; 
prevented by statute from providing crash report

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.

Safety 1-06
Effective: November 1, 2006
Page 191



Location map/aerial photo example:

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Collision Distribution example:

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Collision Distribution example:

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Collision Diagram example:

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Collision Type Chart example:

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Plan and Profile example:

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Example photos:

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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•The horizontal and vertical alignment on South Market Road directly south of Cochran 
Road is an emphasis area of concern for horizontal and vertical alignment, considering 
the area’s crash history and night visibility.

Suggested Countermeasures
• Advanced warning, pavement markings, grading, chevrons, object markers, fixed 
object removal. LCSI
• Extend or grate culvert and widen shoulders through curve
• Realign South Market from south of Cochran to Fox.  This work should be the subject 
of a detailed engineering study to determine the various considerations and optimal 
treatment to improve safety

E

Significant
Risk

Rating

HighExpected 
Severity

OccasionalExpected 
Frequency

RSA Finding example:

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Funding Plan example:

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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HSIP Application: What to Submit

• Implementation of 4E approach (include previous 
and current efforts to supplement engineering 
solution to the identified problem)

• Submit NLT March 1, 2008 to District Bureau of 
Local Roads and Streets

• Hard copy or electronic submission; cover letter 
with CD containing all supporting documentation 
as ‘pdf’

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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HSIP Application: What NOT to 
Submit

• Every crash report from the location
• Over-abundance of letters of support
• Unrealistic project scope or limits
• Low-ball cost estimates to increase B/C ratio
• Improvement costs for items not related to 

implementing the justified countermeasure 
• Projects for roads under state jurisdiction; work 

with IDOT District office based on statewide 
priorities

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Application Review and Selection

• Central Safety Committee:
– 2 FHWA
– 3 Safety Engineering
– 1 Design & Environment
– 1 Central BLRS

• Purpose:
– Ensure equal consideration of all projects
– Provide consistent standards and uniformity in the 

selection process

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Notification of Selection

• Safety Committee recommendation approved by 
Director of Highways

• Local agency notified through District Bureau of 
Local Roads and Streets

• Local agency initiates joint funding agreement 
process

• Federal funds approved is “90% NOT TO 
EXCEED” approved amount

• Federal procedures must be followed

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Getting Help

• IDOT web site:  
http://www.dot.state.il.us/illinoisCHSP/hsip
.html

• Contact any of the presenters from this 
workshop

• Contact your District Bureau of Local 
Roads and Streets

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Questions???

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Funding Allocation Process 
Federal HSIP Funding Flow Chart 
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APPENDIX A 
 

Funding Allocation Process 
Highway Safety Improvement Program (HSIP) 

 

HSIP 

HSIP - Rail 

HSIP - Road 

State Funds 
(40% Split) 

Local Funds 
(60% Split) 

HSIP – 
Local Road 

Program 
(20% Split) 

HSIP – 
State Road 

Program 
(80% Split) 

High Risk 
Rural Roads 

Program 

Local HSIP 
Program 

State 
(District) 
Program 

Statewide 
Safety 
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HSIP Project Selection Process 
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APPENDIX B 
HSIP Project Selection Process Flow Chart 

 
 

System wide Improvements 
Recommended by BSE 

District Documentation of High Severity Crash 
Locations 

Materials Provided by BSE and/or DTS 
(Including Top 5% Maps/Locations) 

HSIP Candidate Projects 

Project Selection 
District Safety Committee 

Or Local Agency 

Prioritized HSIP 
Rail Project 
Candidates 

Prioritized State 
HSIP Project 
Candidates 

Prioritized HRRR 
Project 

Candidates 

Prioritized Local 
HSIP Project 
Candidates 

Review by BLRS

Projects Submitted to BSE 

Review by Central HSIP Committee 

Approved Projects 
Included in Annual 

Program 

Disapproved 
Projects (May be 
Resubmitted in 
Later Programs) 

GIS Technology 

Benefit/Cost 
Analysis 

Recent Crash 
Data 

Local 
Documentation 

Other Relevant 
Data 

Resubmit for the next 
Fiscal Year Program with 

updated analysis and 
documentation 

Problem/Pattern Identification 
(RSA, Crash Report Review, Site Visit, Collision Diagrams) 

Countermeasure Selection 
(Choosing Countermeasures that are feasible & address the problem) 
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Peer Groups and References on 
Countermeasures 
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PEER GROUPS 

  Type of Street Type of Location Group 1 Group 2 Group 3 
1 1 Segment 2 and less 3 and more 
2 2 Non-Signalized Int. 3 and less 4 and more 
3 3 Signalized Int. All lanes  
4 4 Bridge All lanes  
5 5 RR Crossing All lanes  
6 

2 Way Street 

6 Ramps  
7 7 Segment All lanes  
8 8 Non-Signalized Int. All lanes  
9 9 Signalized Int. All lanes  

10 10 Bridge All lanes  
11 11 RR Crossing Same as rural 2 way  
12 

1 Way Street 

12 Ramps  
13 13 Segment All lanes 3 and more 
14 14 Non-Signalized Int. All lanes 4 and more 
15 15 Signalized Int. All lanes  
16 16 Bridge All lanes  
17 17 RR Crossing Same as rural 2 way  
18 

Divided Highway  
 No Access Control 

18 Ramps  
19 19 Segment All lanes  
20 20 Non-Signalized Int. All lanes  
21 21 Signalized Int. All lanes  
22 22 Bridge All lanes  
23 23 RR Crossing Same as rural 2 way  
24 

Bidirectional Lanes 

24 Ramps  
25 25 Segment All lanes  
26 26 Non-Signalized Int. All lanes  
27 27 Signalized Int. All lanes  
28 28 Bridge All lanes  
29 29 RR Crossing None  
30 

Rural 

Freeway 

30 Ramps  
31 31 Segment 2 and less 3 and more 
32 32 Non-Signalized Int. 3 and less 4 and more 
33 33 Signalized Int. 3 and less 4 and more 
34 34 Bridge All lanes  
35 35 RR Crossing All lanes  
36 

2 Way Street 

36 Ramps  
37 37 Segment 2 and less 3 and more 
38 38 Non-Signalized Int. 2 and less 3 and more 
39 39 Signalized Int. 2 and less 3 and more 
40 40 Bridge All lanes  
41 41 RR Crossing All lanes  
42 

1 Way Street 

42 Ramps  
43 43 Segment 2 and less 3, 4 lanes 5 and more
44 44 Non-Signalized Int. 3 and less 4 lanes 5 and more
45 45 Signalized Int. 3 and less 4 lanes 5 and more
46 46 Bridge All lanes  
47 47 RR Crossing All lanes  
48 

Divided Highway  
 No Access Control 

48 Ramps  
49 49 Segment 3 and less 4 and more 
50 50 Non-Signalized Int. 3 and less 4 and more 
51 51 Signalized Int. 3 and less 4 and more 
52 52 Bridge All lanes  
53 53 RR Crossing All lanes  
54 

Bidirectional Lanes 

54 Ramps  
55 55 Segment 4 and less 5 and more 
56 56 Non-Signalized Int. 4 and less 5 and more 
57 57 Signalized Int. None  
58 58 Bridge 4 and less 5 and more 
59 59 RR Crossing None  
60 

Urban 

Freeway 

60 Ramps  
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Published References on Safety Countermeasures 
 

1. NCHRP 500 Series 
a. Volume 01:  A Guide for Addressing Aggressive-Driving Collisions 

b. Volume 02:  A Guide for Addressing Collisions Involving Unlicensed    
Drivers and Drivers with Suspended or Revoked Licenses 

c. Volume 03:  A Guide for Addressing Collisions with Trees in 
Hazardous Locations 

d. Volume 04:  A Guide for Addressing Head-On Collisions 

e. Volume 05:  A Guide for Addressing Unsignalized Intersection 
Collisions 

f. Volume 06:  A Guide for Addressing Run-Off-Road Collisions 

g. Volume 07:  A Guide for Reducing Collisions on Horizontal Curves 

h. Volume 08:  A Guide for Reducing Collisions Involving Utility Poles 

i. Volume 09:  A Guide for Reducing Collisions Involving Older Drivers 

j. Volume 10:  A Guide for Reducing Collisions Involving Pedestrians 

k. Volume 11:  A Guide for Increasing Seat Belt Use 

l. Volume 12:  A Guide for Reducing Collisions at Signalized 
Intersections 

m. Volume 13:  A Guide for Reducing Collisions Involving Heavy Trucks 

  
2. NCHRP 430 - Improved Safety Information to Support Highway Design 
 
3. NCHRP 440 – Accident Mitigation Guide for Congested Rural Two-

Lane Highways 
 

4. NCHRP Research Digest 299 
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APPENDIX D 
 

Benefit-to-Cost Methodology 
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PROCESS STEPS - Benefit Cost Calculations (INTERSECTIONS)
User will input data only in Highlighted Cells

Project: Prepared by: 
STEP - 1 Enter Project Description Data.

Location: Current AADT: Major Street STEP - 2 Select Control Type (Signalized or Unsignalized Intersections)
Minor Street STEP - 3 Input crash data for the analysis period based on crash severity by crash type

(Note: If the countermeasure selected does not affect all legs of the intersection then enter only crash data for the affected legs)
Crash data: 1 Years 1.0% STEP - 4 Enter the list of potential countermeasures selected from the drop down menus***

From to 1.0% STEP - 5 Enter "Unit Cost" for the countermeasure selected
STEP - 6 Update the "Quantity" for each countermeasure selected for cost calculations

Control type (Example: If adding a Left Turn Lane is the selected countermeasure and applied to 2-Legs of the Intersection, then the "Quantity = 2")
1 STEP - 7 Calculate cost of countermensures selected by clicking on the "Cost Calculation" button

STEP - 8 The B/C will be reported in Cell E45 based on the analysis

ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP
Fatal Crashes 1
A-Injury Crashes 5
B-Injury Crashes 12
C-Injury Crashes 15
PDO Crashes 30

ALL All Crashes
AG Angle
AN Animal

CRF Unit Cost Quantity Units Total Cost Service Life Present Worth EUAC FO Fixed Object
50% 650000 1 Unit Qnty $650,000 15 $650,000 $46,880 HO Head On

LT Left Turn
0% 0 $0 0 $0 $0 NGT Night Time crash

OtherNC Other Noncollision
0% 0 $0 0 $0 $0 OtherO Other Object

OVT Overturned
0% 0 $0 0 $0 $0 PD Pedestrian

PDC Pedalcyclist
0% 0 $0 0 $0 $0 PKV Parked Vehicle

RE Rear End
ROR Run-off-the-Road

$3,438,677 $46,880 RT Right Turn
SSD Sideswipe Same Direction

73 SOD Sideswipe Opposite Direction
T Turning

***NOTE: IF THE NUMBER OF LEGS AFFECTED VARIES BY  COUNTERMEASURES SELECTED, THEN CALCULATE THE BENEFIT-COST RATIO FOR EACH COUNTERMEASURE SEPERATELY (Use separate spreadsheets for each countermeasure applied). TR Train
WP Wet Pavement

CRF Crash Reduction Factor
EUAC Estimated Uniforma Annual Cost

BENEFIT/ COST 

TOTAL BENEFIT TOTAL COST

INTERSECTION CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD

BENEFIT CALCULATIONS
INTERSECTION BENEFIT COST ANALYSIS

COUNTERMEASURE COST CALCULATIONS

COUNTERMEASURE Crash Type affected by this improvement

Traffic Growth factor: 
Interest rate:

PROJECT DESCRIPTION - PROJECT DATA INPUT (INTERSECTIONS)

Legend

All

0

0

0

0

Improvement/Realignment/Reconstruction URBAN

SIGNALIZED INTERSECTIONS

Cost Calculation
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PROCESS STEPS - Benefit Cost Calculations (SEGMENTS)
User will input data only in Highlighted Cells

Project: Prepared by: 
STEP - 1 Enter Project Description Data.

Location: Current AADT: 2000 STEP - 2 Select Highway Class (Urban or Rural Highways)
STEP - 3 Input crash data for the analysis period based on crash severity by crash type

2 Miles STEP - 4 Enter the list of potential countermeasures selected from the drop down menus
Crash data: 6 Years 0.5% STEP - 5 Enter "Unit Cost" for the countermeasure selected

From 2000 to 2005 5.0% STEP - 6 Update the "Quantity" for each countermeasure selected for cost calculations
(Example: If Shoulder Rumble Strips are selected for a 3-mile 

Highway class: segment in both directions, then the "Quantity = (3x2) = 6")
2 STEP - 7 Calculate cost of countermensures selected by 

clicking on the "Cost Calculation" button
STEP - 8 The B/C will be reported in Cell E45 based on the analysis
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ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP
Fatal Crashes 2
A-Injury Crashes 2 4
B-Injury Crashes 2 3
C-Injury Crashes
PDO Crashes

CRF Crash Reduction Factor EUAC Estimated Uniforma Annual Cost

CRF Unit Cost Quantity Units Total Cost Service Life Present worth EUAC
50% 1000 7.4 Unit Qnty $7,400 20 $7,400 $713

0% 10 5 0 $50 0 $0 $0

0% 10 2 0 $20 0 $0 $0

0% 0 $0 0 $0 $0

0% 0 $0 0 $0 $0

$90,449 $713

127

Traffic Growth factor
Interest rate

Length:

0

0

TOTAL BENEFIT

BENEFIT/ COST 

TOTAL COST

0

0

COUNTERMEASURE Crash Type affected by this improvement
FO,ROR

BENEFIT CALCULATIONS

SEGMENTS CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD

PROJECT DESCRIPTION - PROJECT DATA INPUT (SEGMENTS)

COUNTERMEASURE COST CALCULATIONS
SEGMENTS BENEFIT COST ANALYSIS

General/Fixed Obstacle Removal 

RURAL HIGHWAYS

Cost Calculation
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Project: Prepared by: 0

Location: Current AADT: Major Street 0
Minor Street 0

Crash data: 1 years 1%
From 0 to 0 1%

CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD (Data Referenced from "Benefit_Cost_Intersection"  Worksheet)
ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP

Fatalities 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-Injury 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B-Injury 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C-Injury 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PDO 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CRASH SEVERITY DISTRIBUTION BY CRASH TYPE (ADJUSTMENT TO CRASH TYPE AFFECTED BASED ON COUNTERMEASURE SELECTED)
ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP

Fatalities 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-Injury 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B-Injury 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C-Injury 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PDO 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ANNUALIZED CRASH SEVERITY BY CRASH TYPE
ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP

Fatalities 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A-Injury 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B-Injury 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C-Injury 15.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PDO 30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

SIGNALIZED INTERSECTIONS - ANNUALIZED COST (CRASH SEVERITY BY CRASH TYPE)
ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP

Fatalities 4132054 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-Injury 1380765 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B-Injury 839363 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C-Injury 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PDO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6352182 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

UNSIGNALIZED INTERSECTIONS - ANNUALIZED COST (CRASH SEVERITY BY CRASH TYPE)
ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP

Fatalities 4389257 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-Injury 1364234 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B-Injury 821280 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C-Injury 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PDO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6574771 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

MODULE01 - ANNUALIZED COST (CRASH S
INTERSECTION ANALYSIS

Traffic Growth factor
Interest rate
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Project: Prepared by: 0

Location: Current AADT: 2000

2 miles
Crash data: 6 years 1%

From 2000 to 2005 5%

CRASH SEVERITY DISTRIBUTION BY CRASH TYPE FOR ANALYSIS PERIOD (Data Referenced from "Benefit_Cost_Segments"  Worksheet)
ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP

Fatalities 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-Injury 2 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B-Injury 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C-Injury 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PDO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CRASH SEVERITY DISTRIBUTION BY CRASH TYPE (ADJUSTMENT TO CRASH TYPE AFFECTED BASED ON COUNTERMEASURE SELECTED)
ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP

Fatalities 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-Injury 2 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B-Injury 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C-Injury 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PDO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ANNUALIZED CRASH SEVERITY BY CRASH TYPE
ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP

Fatalities 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A-Injury 0.3 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B-Injury 0.3 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
C-Injury 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PDO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

URBAN HIGHWAYS - ANNUALIZED COST (CRASH SEVERITY BY CRASH TYPE)
ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP

Fatalities 1413146 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-Injury 83878 0 0 167755 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B-Injury 21246 31869 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C-Injury 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PDO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1518270 31869 0 167755 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RURAL HIGHWAYS - ANNUALIZED COST (CRASH SEVERITY BY CRASH TYPE)
ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP

Fatalities 1458233 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A-Injury 86193 0 0 172386 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B-Injury 21014 31521 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C-Injury 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PDO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1565439 31521 0 172386 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SEVERITY BY CRASH TYPE) - REFERENCE ONLY
SEGMENT ANALYSIS

Interest rate

Length:
Traffic Growth factor
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COUNTERMEASURES Cost Unit Service Life CRF Crash Type Affected by Countermeasures All AG AN FO HO LT
1

2 Intersection Locations
3 General
4 Improvement/Realignment/Reconstruction URBAN Unit Qnty 15 50% All 50%
5 Improvement/Realignment/Reconstruction  RURAL Unit Qnty 15 30% All 30%
6 Pavement
7 Widening and Resurfacing or Widening alone Miles 15 25% All 25%
8 Resurfacing alone Miles 10 -
9 De-Slick (formerly known as skidproofing) Miles 5 45% WP
10 Rumble Strips (Shoulder) Miles 3 30% FO,ROR,OVT-off the road 30%
11 Rumble Strips (Centerline) Miles 3 -
12 Rumble Strips (Transverse) Miles 3 25% All 25%
13 Channelization Miles 15 50% RE,HO,SSD,SOD,LT,ROR 50% 50%
14 Raised Reflective Marker Median Miles 15 50% HO,SOD,LT 50% 50%
15 Rumble Strip Median Miles 10 50% HO,SOD,LT 50% 50%
16 Thermoplastic or Preformed Tape Median Miles 3 50% RE,HO,SSD,SOD,LT,RT 50% 50%
17 Painted Median Miles 2 50% RE,HO,SSD,SOD,LT,RT 50% 50%
18 Lane Addition Unit Qnty 15 50% RE,SSD, LT,RT 50%
19 Left Turn Lane Unit Qnty 15 25% Each leg w/added Left turn, RE,SSD,SOD,LT 25%
20 Right Turn Lane Unit Qnty 15 25% Each leg w/added Right turn, RE,SSD,LT 25%
21 Bidirectional Left Turn Lane Unit Qnty 15 50% RE,HO,SSD,SOD,LT 50% 50%
22 Left Turn Acceleration Lane Unit Qnty 15 50% RE,SOD,SSD,AG,LT 50% 50%
23 Right Turn Acceleration Lane Unit Qnty 15 50% RE,SSD,RT
24 Deceleration Lane Unit Qnty 15 50% RE,SSD,RT
25 One-Way Couple Unit Qnty 15 50% All 50%
26 Install Roundabout Unit Qnty 15 60% All 60%
27 Install Passing Lane Unit Qnty 15 25% All
28 Increase Width of Paved Shoulder Miles 10 10% All
29 Increase Lane Width Miles 15 10% All
30 Signing
31 Modernization Unit Qnty 6 25% All 25%
32 Installation Unit Qnty 6 40% All 40%
33 Speed Signing Unit Qnty 6 40% All 40%
34 Advance Warning Signs Unit Qnty 6 25% All 25%
35 Street Name Signs Unit Qnty 6 25% All 25%
36 Four Way Stop Unit Qnty 5 50% All 50%
37 Minor Leg Stop Unit Qnty 5 40% AG,LT,RT 40% 40%
38 Yield Sign Unit Qnty 5 40% AG,LT,RT 40% 40%
39 Changeable Message Signs Unit Qnty 6 10% All 10%
40 Delineators Unit Qnty 4 40% All 40%
41 Overhead Sign Truss Unit Qnty 15 40% RE,SOD
42 Signalization

COUNTERMEASURES LIST: CRASH REDUCTION FACTORS, COST, SERVICE LIFE AND CRASH TYPE AFFECT
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43 Modernization Unit Qnty 10 25% PD,FO,RE,SSD,SOD,AG,LT,RT 25% 25% 25%
44 Install Traffic Signals Unit Qnty 15 23%,-38%  23% All Other. -38% RE. 67% RAG 67% 23% 23% 23% 23%
45 Relocation of Signal Supports Unit Qnty 15 25% FO 25%
46 Advance Warning with Flasher Unit Qnty 10 15% OVT,FO,RE,SSD,SOD,AG,LT,RT,ROR 15% 15% 15%
47 Red/Yellow Flashing Beacon Unit Qnty 10 NR  Not recommended.
48 Red Flashing Beacon Unit Qnty 10 45% AG 45%
49 Add Left Turn Phase with Left Turn Lane Unit Qnty 10 35% All 35%
50 Add Left Turn Phase without Left Turn Lane Unit Qnty 10 25% All 25%
51 Phase Adjustment Unit Qnty 10 25% All 25%
52 Increase to 12 Inch Lens Unit Qnty 10 25% All 25%
53 Add Traffic Actuation Unit Qnty 10 25% RE,AG,LT,RT 25% 25%
54 Time Lane Control Unit Qnty 10 25% HO,SOD 25%
55 Optical Programmed Unit Qnty 10 25% RE,AG,LT,RT 25% 25%
56 Add Pedestrian Controls Unit Qnty 10 25% PD,PDC
57 Add Mast Arms and Signal Head per Lane Unit Qnty 15 25% RE,AG,LT,RT 25% 25%
58 Safety Lighting Unit Qnty 15 25% 25% All Other. 50% NGT 25% 25% 25% 25% 25%
59 Install Automated Enforcement of Red Light Violations Unit Qnty 10 25% AG, -15% RE 25%
60 User defined 01
61 User defined 02
62 User defined 03
63
1

2 Non-Intersection (Segment) Locations
3 Pavement Treatments
4 Widening and Resurfacing or Widening alone Miles 15 25% All 25%
5 Resurfacing alone Miles 10 0% No CRF identified
6 De-Slick (formerly known as skidproofing) Miles 5 45% WP
7 Rumble Strips (Shoulder) Miles 3 30% FO,ROR 30%
8 Rumble Strips (Centerline) Miles 3 20% HO, SOD 20%
9 Pavement Marking
10 General Pavement Marking Miles 1 30% All 30%
11 Raised Reflective Markers Miles 4 30% NGT on tangent sections. For curves, see table1
12 Railroad Crossing
13 Modification Miles 15 50% TR,FO,RE,ROR 50%
14 Gates Miles 15 60% TR,FO,RE,ROR 60%
15 Crossbucks Miles 15 60% TR,FO 60%
16 Flashing lights Unit Qnty 15 60% TR,FO,RE,ROR 60%
17 Flashing Beacons Unit Qnty 15 60% TR,FO,RE,ROR 60%
18 Warning Bells Unit Qnty 15 50% TR
19 Pavement Markings Miles 2 30% TR,RE,ROR
20 Warning Signs - Standard Unit Qnty 2 40% TR,FO,RE,ROR 40%
21 Warning Signs - Special Unit Qnty 5 40% TR,FO,RE,ROR 40%
22 Delineators Miles 4 40% TR,FO,ROR 40%
23 Safety Lighting Unit Qnty 15 50% TR,FO,RE,ROR 50%
24 Resurfacing  Miles 10 25% TR,FO,RE,ROR 25%
25 Grade Separation Unit Qnty 20 100% All 100%
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26 Removal (especified which type of removal) Miles 20 50% All 50%
27 Bridge 
28 General Repair Miles 10 15% PKV, HO,SOD,SSD,ROR 15%
29 Widen/Resurface Miles 15 15% FO,HO,SOD,SSD,ROR 15% 15%
30 Widening Miles 15 15% FO,HO,SOD,SSD,ROR 15% 15%
31 De-Slick Miles 5 45% WP
32 Grooving Miles 7 45% WP
33 Frost/Ice Detectors - Sign Unit Qnty 10 25% FO,HO,SOD,SSD,ROR 25% 25%
34 Frost/Ice Detectors - Radio Unit Qnty 10 25% PKV, HO,SOD,SSD,ROR 25%
35 Guardrail Miles 10 15% FO,ROR 15%
36 Separation between Pedestrians/Traffic Miles 15 95% PD,PDC,FO 95%
37 Safety Lighting Unit Qnty 15 50% NGT
38 Delineators Miles 4 15% FO,ROR 15%
39 Impact Attenuators Unit Qnty 3 70% FO,ROR 70%
40 Reconstruction  Miles 20 50% FO,HO,SOD,SSD,ROR 50% 50%
41 Curves
42 Realignment/Reconstruction URBAN Miles 15 35% OVT,FO,HO,SSD,SOD,ROR 35% 35%
43 Superelevation  Miles 15 Variable, see table2
44 Daylighting Miles 15 30% OVT,FO,HO,SSD,SOD,ROR 30% 30%
45 Widening and Resurfacing or Widening alone Miles 15 25% All 25%
46 De-Slick (formerly known as skidproofing) Miles 5 45% WP
47 Guardrail Miles 10 40% FO,ROR 40%
48 Advance Warning Sign Unit Qnty 5 20% All 20%
49 Chevrons or Delineators Unit Qnty 4 40% OVT,HO,SOD,ROR 40%
50 Relocation Unit Qnty 15 45% All 45%
51 Roadside Safety
52 General/Fixed Obstacle Removal Unit Qnty 20 50% FO,ROR 50%
53 Curb Parking Removal Unit Qnty 20 50% PKV,RE,ROR
54 Guardrail Miles 10 15% FO,ROR 15%
55 Utility Adjustment Miles 15 45% FO,ROR involving utility hazards 45%
56 Drainage Improvement Miles 10 10% All 10%
57 Shoulder Improvement Miles 5 10% FO,ROR 10%
58 Impact Attenuators Miles 3 70% FO,ROR 70%
59 Glare Shields Miles 10 15% SSD,AG,ROR 15%
60 Fencing Miles 10 15% All 15%
61 Other
62 Turnouts (Mailbox or other) Miles 15 50% Entering or exiting vehicles from shoulder area
63 Ramp Improvement Miles 15 Variable. See table
64 User defined 01
65 User defined 02
66 User defined 03
67
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NGT OtherNC OtherO OVT PD PDC PKV RE ROR RT SSD SOD T TR WP

ALL All Crashes
AG Angle
AN Animal
FO Fixed Object
HO Head On
LT Left Turn

NGT Night Time crash
45% OtherNC Other Noncollision

30% OtherO Other Object
OVT Overturned
PD Pedestrian

50% 50% 50% 50% PDC Pedalcyclist
50% PKV Parked Vehicle
50% RE Rear End

50% 50% 50% 50% ROR Run-off-the-Road
50% 50% 50% 50% RT Right Turn
50% 50% 50% SSD Sideswipe Same Direction
25% 25% 25% SOD Sideswipe Opposite Direction
25% 25% T Turning
50% 50% 50% TR Train
50% 50% 50% WP Wet Pavement
50% 50% 50%
50% 50% 50%

40%
40%

40% 40%

Legend

TED BY COUNTERMEASURE - (REFERENCE ONLY)
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25% 25% 25% 25% 25%
23% 23% 23% 23% 23% 23% 23% -38% 23% 23% 23% 23% 23% 23% 23%

15% 15% 15% 15% 15% 15%

25% 25%
25%

25% 25%
25% 25%

25% 25%
50% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25% 25%

-15%

45%
30%

20%

50% 50% 50%
60% 60% 60%

60%
60% 60% 60%
60% 60% 60%

50%
30% 30% 30%
40% 40% 40%
40% 40% 40%

40% 40%
50% 50% 50%
25% 25% 25%
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15% 15% 15% 15%
15% 15% 15%
15% 15% 15%

45%
45%

25% 25% 25%
25% 25% 25% 25%

15%
95% 95%

50%
15%
70%
50% 50% 50%

35% 35% 35% 35%

30% 30% 30% 30%

45%
40%

40% 40% 40%

50%
50% 50% 50%

15%
45%

10%
70%
15% 15%
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SIGNALIZED INTERSECTIONS
Fatalities A-Injury B-Injury C-Injury PDO Cost/Fatality,Injuries Fatalities A-Injury B-Injury C-Injury PDO Total cost

Fatals 1.07 0.48 0.64 0.23 1.10 $3,760,000 Fatals $4,011,599 $89,457 $30,999 $0 $0 $4,132,054
A-crashes 0.00 1.37 0.37 0.22 1.20 $188,000 A-crashes $0 $258,225 $17,928 $0 $0 $276,153
B-crashes 0.00 0.00 1.45 0.23 1.44 $48,200 B-crashes $0 $0 $69,947 $0 $0 $69,947
C-crashes 0.00 0.00 0.00 1.39 1.64 $0 C-crashes $0 $0 $0 $0 $0 $0
PDO 0.00 0.00 0.00 0.00 0.00 $0 PDO $0 $0 $0 $0 $0 $0

UNSIGNALIZED INTERSECTIONS
Fatalities A-Injury B-Injury C-Injury PDO Cost/Fatality,Injuries Fatalities A-Injury B-Injury C-Injury PDO Total cost

Fatals 1.13 0.65 0.59 0.15 0.76 $3,760,000 Fatals $4,238,226 $122,628 $28,403 $0 $0 $4,389,257
A-crashes 0.00 1.36 0.36 0.17 1.11 $188,000 A-crashes $0 $255,285 $17,562 $0 $0 $272,847
B-crashes 0.00 0.00 1.42 0.19 1.38 $48,200 B-crashes $0 $0 $68,440 $0 $0 $68,440
C-crashes 0.00 0.00 0.00 1.37 1.62 $0 C-crashes $0 $0 $0 $0 $0 $0
PDO 0.00 0.00 0.00 0.00 0.00 $0 PDO $0 $0 $0 $0 $0 $0

URBAN HIGHWAYS
Fatalities A-Injury B-Injury C-Injury PDO Cost/Fatality,Injuries Fatalities A-Injury B-Injury C-Injury PDO Total cost

Fatals 1.10 0.39 0.31 0.10 0.73 $3,760,000 Fatals $4,151,917 $72,431 $15,089 $0 $0 $4,239,438
A-crashes 0.00 1.28 0.23 0.13 1.11 $188,000 A-crashes $0 $240,652 $10,981 $0 $0 $251,633
B-crashes 0.00 0.00 1.32 0.14 1.33 $48,200 B-crashes $0 $0 $63,738 $0 $0 $63,738
C-crashes 0.00 0.00 0.00 1.33 1.60 $0 C-crashes $0 $0 $0 $0 $0 $0
PDO 0.00 0.00 0.00 0.00 0.00 $0 PDO $0 $0 $0 $0 $0 $0

RURAL HIGHWAYS
Fatalities A-Injury B-Injury C-Injury PDO Cost/Fatality,Injuries Fatalities A-Injury B-Injury C-Injury PDO Total cost

Fatals 1.13 0.51 0.35 0.06 0.33 $3,760,000 Fatals $4,261,333 $96,625 $16,740 $0 $0 $4,374,698
A-crashes 0.00 1.31 0.26 0.06 0.51 $188,000 A-crashes $0 $246,058 $12,521 $0 $0 $258,578
B-crashes 0.00 0.00 1.31 0.07 0.66 $48,200 B-crashes $0 $0 $63,041 $0 $0 $63,041
C-crashes 0.00 0.00 0.00 1.24 1.03 $0 C-crashes $0 $0 $0 $0 $0 $0
PDO 0.00 0.00 0.00 0.00 0.00 $0 PDO $0 $0 $0 $0 $0 $0

STATE-WIDE AVERAGE (1999-2003) ACCIDENT COSTS BY FATALITY AND INJURIES (REFERENCE ONLY)
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Project: Prepared by: 0

Location: Current AADT: Major Street 0
Minor Street 0

Crash data: 1 years 1.0%
From 0 to 0 1.0%

Cost Service Life Rate of return
Improvement/Realignment/Reconstruction URBAN $650,000 15 1% 15

0 $0 0
0 $0 0
0 $0 0
0 $0 0

Longest Service Life 15

1 2 3 4 5 6 7
1st time 2nd time 3rd time 4th time 5th time 6th time 7th time 8th time 9th time 10th time 11th time 12th time 13th time

Countermeasure 1 $650,000 $650,000
Countermeasure 2 $0
Countermeasure 3 $0
Countermeasure 4 $0
Countermeasure 5 $0

EUAC
Countermeasure 1 $46,880
Countermeasure 2 $0
Countermeasure 3 $0
Countermeasure 4 $0
Countermeasure 5 $0

ANNUAL TOTAL COUNTERMEASURE COST $46,880

INTERSECTION COUNTERMEASURE COST CALCULATIONS DETAILS

INTERSECTION COUNTERMEASURE COST CALCULATIONS (REFERENCE ONLY)

Traffic Growth factor
Interest rate

Calculate cost
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14th time 15th time 16th time 17th time 18th time 19th time 20th time
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Project: Prepared by: 0

Location: Current AADT: 2000

Length: 2 miles
Crash data: 6 years 0.5%

From 2000 to 2005 5.0%

Cost Service Life Interest rate
General/Fixed Obstacle Removal $7,400 20 5% 20

0 $50 0
0 $20 0
0 $0 0
0 $0 0

Longest Service Life 20

1 2 3 4 5 6 7
1st time 2nd time 3rd time 4th time 5th time 6th time 7th time 8th time 9th time 10th time 11th time 12th time

Countermeasure 1 $7,400 $7,400
Countermeasure 2 $0
Countermeasure 3 $0
Countermeasure 4 $0
Countermeasure 5 $0

EUAC
Countermeasure 1 $713
Countermeasure 2 $0
Countermeasure 3 $0
Countermeasure 4 $0
Countermeasure 5 $0

ANNUAL TOTAL COUNTERMEASURE COST $713

SEGMENTS COUNTERMEASURE COST CALCULATIONS (REFERENCE ONLY)

SEGMENTS COUNTERMEASURE COST CALCULATIONS DETAILS

Traffic Growth factor
Interest rate

Calculate Cost
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13th time 14th time 15th time 16th time 17th time 18th time 19th time 20th time
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Project: Prepared by: 0

Location: Current AADT: Major Street 0
Minor Street 0

Crash data: 1 years 1%
From 0 to 0 1%

15

ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC
4 50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Direct
Combined CRF 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Parcial Benefit $3,176,091 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Benefits from Countermeasures $3,176,091

Benefits from Countermeasures $3,176,091
Uniform Gradient Present Worth (G) $38,534
Uniform Gradient Present Series (A) $262,586

ANNUAL TOTAL COUNTERMEASURE BENEFIT $3,438,677

Increment due to traffic growth, starting on year 2
Annualized gradient at certain interest rate over the longest service life

INTERSECTIONS COUNTERMEASURE BENEFIT CALCULATIONS - (REFERENCE ONLY)

INTERSECTION BENEFIT CALCULATIONS INCLUDING COMBINED CRF BY CRASH TYPE

Traffic Growth factor
Interest rate
Longest Service Life

Improvement/Realignment/Reconstruction URBAN
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PKV RE ROR RT SSD SSO T TR WP
0% 0% 0% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% 0% 0% 0% 0% 0%

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

$0 $0 $0 $0 $0 $0 $0 $0 $0
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Project: Prepared by: 0

Location: Current AADT: 2000

2 miles
Crash data: 6 years 1%

From 2000 to 2005 5%
20 years

ALL AG AN FO HO LT NGT OtherNC OtherO OVT PD PDC PKV RE
52 0% 0% 0% 50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

1 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Direct
CRF 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Parcial benefit $0 $0 $0 $86,193 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Benefits from Countermeasures $86,193

Benefits from Countermeasures $86,193
Uniform Gradient Present Worth (G) $539
Uniform Gradient Present Series (A) $4,256

ANNUAL TOTAL COUNTERMEASURE BENEFIT $90,449

SEGMENTS COUNTERMEASURE BENEFIT CALCULATIONS - (REFERENCE ONLY)

Increment due to traffic growth, starting on year 2
Annualized gradient at certain interest rate over the longest service life

SEGMENTS BENEFIT CALCULATIONS INCLUDING COMBINED CRF BY CRASH TYPE

Traffic Growth factor
Interest rate
Longest Service Life

Length:

General/Fixed Obstacle Removal 
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ROR RT SSD SSO T TR WP
50% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% 0% 0% 0%

0% 0% 0% 0% 0% 0% 0%

Direct
0.50 0.00 0.00 0.00 0.00 0.00 0.00

$0 $0 $0 $0 $0 $0 $0
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APPENDIX E 
 

Crash Reduction Factors for HSIP Program Projects 
 
Intersection Locations 
 
General 
 
Improvement/Realignment/Reconstruction – CRF 30% for all crashes in rural areas and 
50% for all crashes in urban areas.  Intended for projects that modify the geometrics of 
the intersection. 
 
 
Pavement 
 
Widening and Resurfacing or Widening alone – Use 25% CRF for all crashes based on 
Kentucky study and review of other State practices. 
 
Resurfacing alone – No Crash Reduction Factor identified.  NCHRP Research Results 
Digest 255 shows a slight increase in total crashes with resurfacing in Illinois. 
 
De-Slick (formerly known as skidproofing) – Techniques to improve surface friction 
require some showing that there is an existing surface friction deficiency.  The preferred 
method is recent friction number testing by the Bureau of Materials and Physical 
Research.  When improved friction qualities are required, one of several methods may 
be chosen, including improved friction surface mixture, surface grooving (longitudinal or 
transverse), or placement of a frictional surface treatment such as a seal coat.  The 
designer must consider the acceptability of a given treatment in light of the class of 
highway, traffic levels, and expected life of the treatment.  Use 45% CRF for reduction of 
wet pavement crashes. 
 
Rumble Strips (Shoulder) – Shoulder rumble strips can adversely affect bicyclists use of 
the highway, and create noise that can be objectionable to adjacent property uses.  The 
designer should weigh these concerns before proceeding with shoulder rumble strips.  
Use 30% CRF for fixed object, and run-off-the-road (including overturned off the road), 
crashes. 
 
Rumble Strips (Centerline) – Centerline rumble strips pose similar concerns as shoulder 
rumble strips, and also may be objectionable where vehicles are allowed to cross the 
centerline for passing.  Centerline rumble strips are considered experimental.  Contact 
the Bureau of Safety Engineering. 
 
Rumble Strips (Transverse) – CRF 25% for all crashes.  Option to omit 2’ strip in mid-
lane for motorcyclists.  (Low Cost Safety Improvements) 
 
Channelization – CRF 50% for Rear End, Head On, Sideswipe Same Direction, 
Sideswipe Opposite Direction, Left Turn, and Run-off-the-Road crashes. 
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Raised Reflective Marker Median – CRF 50% for Head On, Sideswipe Opposite 
Direction, and Left Turn crashes. 
 
Rumble Strip Median – CRF 50% for Head On, Sideswipe Opposite Direction, and Left 
Turn crashes. 
 
Thermoplastic or Preformed Tape Median – CRF 50% for Rear End, Head On, 
Sideswipe Same Direction, Sideswipe Opposite Direction, Left Turn, and Right Turn 
crashes 
 
Painted Median -- CRF 50% for Rear End, Head On, Sideswipe Same Direction, 
Sideswipe Opposite Direction, Left Turn, and Right Turn crashes 
 
Lane Addition – CRF 50% for Rear End, Sideswipe Same Direction, Left Turn, and Right 
Turn crashes. 
 
Left Turn Lane – CRF 25% for each leg with an added left turn lane for Rear End, 
Sideswipe Same Direction, Sideswipe Opposite Direction, and Left Turn crashes.  
Includes improvements with throat widening for the receiving leg.  (LCSI) 
 
Right Turn Lane – CRF 25% for each leg with an added right turn lane for Rear End, 
Sideswipe Same Direction, and Right Turn crashes.  (LCSI) 
 
Bidirectional Left Turn Lane – CRF 50% for Rear End, Head On, Sideswipe Same 
Direction, Sideswipe Opposite Direction, and Left Turn crashes. 
 
Left Turn Acceleration Lane – CRF 50% for Rear End, Sideswipe Same Direction, 
Sideswipe Opposite Direction, Angle, and Left Turn Crashes. 
 
Right Turn Acceleration Lane – CRF 50% for Rear End, Sideswipe Same Direction, and 
Right Turn crashes. 
 
Deceleration Lane – CRF 50% for Rear End, Sideswipe Same Direction, and Right Turn 
crashes. 
 
One-Way Couple – CRF 50% for all crashes. 
 
Install Roundabout Conversion of stop control intersection (single lane approach) to 
roundabout ,CRF 60% for all crashes in rural areas and 70% for all crashes in urban 
areas. 

 
Install passing lane – For passing lane in one direction of travel, CRF 25% for all 
crashes.  For passing lanes in both directions of travel, CRF 35% for all crashes.  
 
Increase width of paved shoulder –Increase paved shoulder width up to 8ft, CRF 10% 
for all crashes.   
 
Increase lane width – Increase lane width from 9 ft. or 10 ft. to 12 ft., CRF 10% for all 
crashes.  No CRF for widening from 11 ft. to 12 ft. 
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Signing 
 
Modernization – CRF 25% to update an existing system to current MUTCD, for all 
crashes.  (LCSI) 
 
Installation – CRF 40% to install MUTCD compliant signage for all crashes. 
 
Speed Signing – CRF 40% for all crashes for warranted adjustments of speed limits and 
signage locations. 
 
Advance Warning Signs – CRF 25% for all crashes.  (LCSI) 
 
Four Way Stop – CRF 50% for all crashes.  Conversion of 2-way to 4-way stop. (LCSI) 
 
Minor Leg Stop – CRF 40% for Angle, Left Turn, and Right Turn crashes. 
 
Yield Sign – Conversion of uncontrolled  movement to yield control, CRF 40% for Angle, 
Left Turn, and Right Turn crashes. 
 
Changeable Message Signs – CRF 10% for all crashes. 
 
Delineators – CRF 40% for all crashes. 
 
Overhead Sign Truss – CRF 40% for Rear End and Sideswipe Opposite Direction 
crashes. 
 
 
Signalization 
 
Modernization – CRF 25% for Pedestrian, Fixed Object, Rear End, Sideswipe, Angle, 
Left Turn and Right Turn crashes. 
 
Install Traffic Signals – CRF 23% for total crashes.  CRF 67% for Right Angle crashes.  
CRF Negative 38% for rear end crashes.   
 
Relocation of Signal Supports – CRF 25% for Fixed Object crashes. 
 
Advance Warning with Flasher – CRF 15% for Overturn, Fixed Object, Rear End, 
Sideswipe Same Direction, Sideswipe Opposite Direction, Angle, Left Turn, Right Turn, 
and Run-off-the-Road crashes. 
 
Red/Yellow Flashing Beacon – Not recommended. 
 
Red Flashing Beacon – CRF 45% for right angle crashes.  (LCSI) 
 
Add Left Turn Phase with Left Turn Lane – CRF 35% for all crashes. (LCSI) 
 
Add Left Turn Phase without Left Turn Lane – CRF 25% for all crashes. (LCSI) 
 
Phase Adjustment – CRF 25% for all crashes. 
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Increase to 12 Inch Lens – CRF 25% for all crashes. 
 
Add Traffic Actuation – CRF 25% for Rear End, Angle, Left Turn and Right Turn 
crashes. 
 
Time Lane Control – CRF 25% for Head On and Sideswipe Opposite Direction crashes. 
 
Optical Programmed – CRF 25% for Rear End, Angle, Left Turn and Right Turn crashes. 
 
Add Pedestrian Controls – CRF 25% for Pedestrian and Bicyclist crashes. 
 
Add Mast Arms and Signal Head per Lane – CRF 25% for Rear End, Angle, Left Turn 
and Right Turn crashes. 
 
Safety Lighting – CRF 25% for all crashes, or 50% for nighttime crashes.  (LCSI). 
 
Install automated enforcement of red light violations – CRF 25% for Angle crashes.  CRF 
negative 15% for Rear-End crashes. 
 
 
Non-Intersection (Segment) Locations 
 
Pavement Treatments 
 
Widening and Resurfacing or Widening alone – Use 25% CRF for all crashes based on 
Kentucky study and review of other State practices. 
 
Resurfacing alone – No Crash Reduction Factor identified.  NCHRP Research Results 
Digest 255 shows a slight increase in total crashes with resurfacing in Illinois. 
 
De-Slick (formerly known as skidproofing) – Techniques to improve surface friction 
require some showing that there is an existing surface friction deficiency.  The preferred 
method is recent friction number testing by the Bureau of Materials and Physical 
Research.  When improved friction qualities are required, one of several methods may 
be chosen, including improved friction surface mixture, surface grooving (longitudinal or 
transverse), or placement of a frictional surface treatment such as a seal coat.  The 
designer must consider the acceptability of a given treatment in light of the class of 
highway, traffic levels, and expected life of the treatment.  Use 45% CRF for reduction of 
wet pavement crashes. 
 
Rumble Strips (Shoulder) – Shoulder rumble strips can adversely affect bicyclists use of 
the highway, and create noise that can be objectionable to adjacent property uses.  The 
designer should weigh these concerns before proceeding with shoulder rumble strips.  
Use 30% CRF for fixed object, and run-off-the-road (including overturned off the road), 
crashes. 
 
Rumble Strips (Centerline) – Centerline rumble strips pose similar concerns as shoulder 
rumble strips, and also may be objectionable where vehicles are allowed to cross the 
centerline for passing.  Centerline rumble strips are considered experimental.  Contact 
the Bureau of Safety Engineering. 

Safety 1-06
Effective: November 1, 2006
Page 238

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.



 

 

 
Pavement Marking 
 
General Pavement Marking – For installation of MUTCD pavement markings on an 
existing road not having pavement markings, use a CRF of 30%.  This also applies for 
adding elements of pavement marking not included on an existing road (for example, 
adding center, edge or no-passing markings.) 
 
Raised Reflective Markers – On some curved roadways, RRPM’s are not recommended 
as an HSIP safety countermeasure.  See the following tables for recommended CRF’s 
depending on type of road, ADT, and curvature.  For tangent sections use a CRF of 30% 
for nighttime crashes.  When applying RRPM’s under this policy and they will be omitted 
through such curves, apply some other means of curve delineation such as chevrons or 
delineators. 
 
 

CRF for Nighttime Crashes 
AADT (veh/day) When Degree of Curve 

< or = 3.5 
When Degree of Curve 

Is > 3.5 

0 to 5000 Negative 16% (crashes 
increase) 

Negative 43% (crashes 
increase) 

5001 to 15000 1% Negative 26% (crashes 
increase) 

15001 to 20000 24% Negative 3% (crashes 
increase) 

 
Crash Reduction Factors for RRPM’s on Two-Lane Highways 

 
 
 
 

AADT (veh/day) CRF for Nighttime Crashes 
20000 or less Negative 13% (crashes increase) 
20001 to 60000 6% 
Over 60000 33% 
 

Crash Reduction Factors for RRPM’s on Four-Lane Freeways 
 
 
Railroad Crossing 
 
Modification – CRF 50% for Train, Fixed Object, Rear End, and Run-off-the-Road 
crashes. 
 
Gates – CRF 60% for Train, Fixed Object, Rear End, and Run-off-the-Road crashes. 
 
Crossbucks – CRF 60% for Train and Fixed Object crashes. 
 
Flashing lights – CRF 60% for Train, Fixed Object, Rear End, and Run-off-the-Road 
crashes. 
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Flashing Beacons – CRF -- 60% for Train, Fixed Object, Rear End, and Run-off-the-
Road crashes. 
 
Warning Bells – CRF -- 50% for Train crashes. 
 
Pavement Markings – CRF 30% for Train, Rear End, and Run-off-the-Road crashes. 
 
Warning Signs – Standard CRF 40% for Train, Fixed Object, Rear End, and Run-off-the-
Road crashes. 
 
Warning Signs – Special CRF 40% for Train, Fixed Object, Rear End, and Run-off-the-
Road crashes. 
 
Delineators – CRF 40% for Train, Fixed Object, and Run-off-the-Road crashes. 
 
Safety Lighting – CRF 50% for Train, Fixed Object, Rear End, and Run-off-the-Road 
crashes. 
 
Resurfacing  – CRF 25% for Train, Fixed Object, Rear End, and Run-off-the-Road 
crashes. 
 
Grade Separation – CRF 100% for All crashes. 
 
 
Removal – CRF 100% for All crashes. 
. 
 
Bridge  
 
General Repair – CRF 15% for Parked Vehicle, Head On, Sideswipe Opposite Direction, 
Sideswipe Same Direction, and Run-off-the-Road crashes. 
 
Widen/Resurface – CRF 15% for Fixed Object, Head On, Sideswipe Opposite Direction, 
Sideswipe Same Direction, and Run-off-the-Road crashes. 
 
Widening – CRF 15% for Fixed Object, Head On, Sideswipe Opposite Direction, 
Sideswipe Same Direction, and Run-off-the-Road crashes. 
 
De-Slick – Formerly known as “Skidproofing”.  CRF 45% for all wet pavement crashes. 
 
Grooving – CRF 45% for all wet pavement crashes. 
 
Frost/Ice Detectors - Sign – CRF 25% for CRF 15% for Fixed Object, Head On, 
Sideswipe Opposite Direction, Sideswipe Same Direction, and Run-off-the-Road 
crashes. 
 
Frost/Ice Detectors - Radio – CRF 25% for CRF 15% for Parked Vehicle, Head On, 
Sideswipe Opposite Direction, Sideswipe Same Direction, and Run-off-the-Road 
crashes. 
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Guardrail – CRF 15% for fatality and injury crashes resulting from fixed objects, or run-
off-the-road.  Changed from crash reduction to crash severity reduction. 
 
Separation between Pedestrians/Traffic – CRF 95% for pedestrian crashes. 
 
Safety Lighting – CRF 50% for nighttime crashes. 
 
Delineators – CRF 15% for fixed object and run-off-the-road crashes. 
 
Impact Attenuators – CRF 70% for fatalities and injury crashes resulting from fixed 
object and run-off-the-road crashes.  Changed from crash reduction to crash severity 
reduction. 
 
Reconstruction  – CRF 50% % for Fixed Object, Head On, Sideswipe Opposite 
Direction, Sideswipe Same Direction, and Run-off-the-Road crashes. 
 
 
Curves 
 
Realignment/Reconstruction – CRF 35% for Overturn, Fixed Object, Head On, 
Sideswipe Same Direction, Sideswipe Opposite Direction, and Run-off-the-Road 
crashes. 
 
Superelevation  – CRF’s depend on the amount of superelevation deficiency (SD) 
corrected to bring the curve into compliance with geometric criteria.  SD is the difference 
between the actual and optimal superelevation rate. 
 
CRF = 0% for SD < 0.01 ft/ft. 
 
CRF = 6(SD-0.01) X 100% for SD greater than 0.01 to 0.02    If SD = 0.0199, CRF = 6% 
 
CRF = 6% + 3(SD-0.02) X 100% for SD over 0.02.   
 
Daylighting – CRF 30% for Overturn, Fixed Object, Head On, Sideswipe Opposite 
Direction, Sideswipe Same Direction, and Run-off-the-Road.  Daylighting is removing 
gutter on the inside edge of pavement and regrading shoulders to drain to the ditch. 
 
Widening and Resurfacing or Widening alone – Use 25% CRF for all crashes based on 
Kentucky study and review of other State practices. 
 
De-Slick (formerly known as skidproofing) – Techniques to improve surface friction 
require some showing that there is an existing surface friction deficiency.  The preferred 
method is recent friction number testing by the Bureau of Materials and Physical 
Research.  When improved friction qualities are required, one of several methods may 
be chosen, including improved friction surface mixture, surface grooving (longitudinal or 
transverse), or placement of a frictional surface treatment such as a seal coat.  The 
designer must consider the acceptability of a given treatment in light of the class of 
highway, traffic levels, and expected life of the treatment.  Use 45% CRF for reduction of 
wet pavement crashes. 
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Guardrail CRF 44% for fatal Run-off-the-road and fixed object crashes. CRF 47% for 
injury Run-off-the-road and fixed object crashes. Placing a guardrail affects values for 
fatal and injury crashes, but there might be an increment on PDO crashes. The overall 
CRF value for all crashes is 7% 
 
Advance Warning Sign – CRF 20% for all crashes.  This increment may be applied for 
each increment of improvement.  For example, if the existing signage meets the 
requirements of MUTCD, then upgrading to double-up signing would provide a CRF of 
20%.  Further adding flashing amber beacons on the signs would provide a 20% CRF for 
the remaining crashes. 
 
Chevrons or Delineators – CRF 40% for Overturn, Head-On, Sideswipe Opposite 
Direction, or Run-off-the-Road crashes. 
 
Relocation – CRF 45% for all crashes.  This is for relocation to another alignment 
designed to current criteria. 
 
 
Roadside Safety 
 
General/Fixed Obstacle Removal – CRF 50% for Fixed Object and Run-off-the-Road 
crashes for the removal of hazards within clear zone. 
 
Curb Parking Removal – CRF 50% for Parked Vehicle, Rear End, and Run-off-the-Road 
crashes. 
 
Guardrail – CRF 15% for fatality and injury crashes resulting from fixed objects, or run-
off-the-road.  Changed from crash reduction to crash severity reduction. 
 
Utility Adjustment – CRF 32% for fatalities and 45% for injuries related to fixed object 
and run off the road crashes involving utility hazards (poles, etc.) for removal of these 
hazards from the clear zone. 
 
Drainage Improvement – CRF 10% for all crashes.  For drainage improvement to bring 
water encroachment into compliance with IDOT policies. 
 
Shoulder Improvement – CRF 10% for Fixed Object and Run-off-the-Road crashes.  
Includes repair of paved shoulders, or restoring/placing aggregate shoulders to provide a 
cross slope meeting IDOT Standards and necessary slope matching. 
 
Impact Attenuators – CRF 70% for fatalities and injuries crashes resulting from fixed 
object and run-off-the-road crashes.  Changed from crash reduction to crash severity 
reduction. 
 
Glare Shields – CRF 15% for Sideswipe Same Direction, Angle, and Run-off-the-Road 
crashes. 
 
Fencing – CRF 15% for all crashes. 
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Other 
 
Turnouts (Mailbox or other) – CRF 50% for crashes related to vehicles entering or 
exiting from the shoulder area, such as delivering mail. 
 
Ramp Improvement – See curve countermeasures. 
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APPENDIX F 
 

Safety Improvements – Service Life 
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APPENDIX F 
 

SERVICE LIFE OF SAFETY IMPROVEMENTS 
 
 

INTERSECTION   SERVICE LIFE                  
01 General 
 AA – Improvement       15     
            AB – Realignment         15             
 AC – Reconstruction                     15       
02 Pavement               
 BA – Widen/Resurface   15      
 BB – Widening    15      
 BC – Resurfacing    10      
 BD – Skid Proofing    5      
 BE – Grooving     7      
 BF – Rumble Stripping   3      
 BG – Seal Coating    3       
03 Channelization 
 CA – Raised Curb Median   15      
 CB – Raised Reflector Median  7      
 CC – Rumble Strip Median   10      
 CD – Thermo-Plastic Tape   3      
 CE – Paint     2      
 CF – Lane Transition    15      
 CG – Lane Addition    15      
 CH – Left turn Lane/Throat Widening  15      
 CI – Right Turn Lane    15      
 CJ – Left Turn Lane    15      
 CK – Bi-Directional Turn Lane  15      
 CL – Left Turn Acceleration   15      
 CM – Right Turn Acceleration Lane  15      
 CN – Deceleration Lane   15      
 CO – One-Way Couple   15      
04 Signing 
 DA – Modernization    6      
 DB – Installation    6      
 DC – Speed     6      
 DD – Advanced Warning   6      
 DE – Street Name    6      
 DF – Four-Way Stop    5      
 DG – Minor Leg Stop    5      
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 DH – Yield     5      
 DI – Changeable Message   6      
 DJ – No-Turn-On-Red   4      
 DK – Delineators    4      
 DL – Flexible Post    4      
 DM – Overhead Truss   15      
   
05 Signalization 
 EA – Modernization    10      
 EB – Installation    15      
 EC – Relocation    15      
 ED – Warning Flasher   10      
 EF – Red Flashing Beacon   10      
 EG – Left Turn with Lane   10      
 EH – Left Turn without Lane   15      
 EI – Phase Adjustment   10      
 EJ – Twelve Inch Lens   10      
 EK – Traffic Actuated    10      
 EL – Time Lane Control   10      
 EM – Optical Programmed   10      
 EN – Pedestrian Control   10      
 EO – Mast Arming    15      
 EP – Safety Lighting    15      
    
 
 NON-INTERSECTION  SERVICE LIFE  
06 Pavement Treatments     
 FA – Widen/Resurface   15      
 FB – Widening    15      
 FC – Resurfacing    10      
 FD – Skid Proofing    5      
 FE – Grooving     7      
 FF – Rumble Stripping   3      
 FG – Seal Coating    3      
07 Pavement Marking 
 GA – General Pavement Marking  1      
 GB – Center Line    1      
 GC – Edge Line    1      
 GD – Raised Reflector   4      
 GE – No-Pass Stripping   1      
 GF – Thermo-Plastic Tape   3      
 GG – Paint     1      
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08 Railroad Crossing          
 HA – Modification    15      
 HB –Gates     15      
 HC – Crossbucks    15      
 HD – Flashing Lights    15      
 HE – Flashing Beacons   15      
 JH – Warning Bells    15      
 HG – Pavement Markings   2      
 HH – Warning Signs-Standard  2      
 HI – Warning Signs-Special   5      
 HJ – Delineators    4      
 HK – Safety Lighting    15      
 HL – Resurfacing    10      
 HM – Grade Separation   20      
 HN – Removal     20      
09 Bridge    
 IA – General Repair    10      
 IB – Widen/Resurface    15      
 IC – Widening     15      
 ID – Resurfacing    10      
 IE – Skid Proofing    5      
 IF – Grooving     7      
 IG – Frost/Ice Detectors –Sign  10      
 IH – Frost/Ice Detectors-Radio  10      
 II – Guardrail     10      
 IJ – Pedestrian Handrail   15      
 IK – Safety Lighting    15      
 IL – Delineators    4      
 IM – Impact Attenuators   3      
 IN – Reconstruction    20      
 IO – Removal     20      
10 Curve 
 JA – Realignment    15      
 JB – Reconstruction    15      
 JC – Superelevation    15      
 JD – Daylighting    15      
 JE – Widen/Resurface   15      
 JF – Widening     15      
 JG – Resurfacing    10      
 JH – Skid Proofing    5      
 JI – Grooving     7      
 JJ – Guardrail     10      
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 JK – Advance Warning Sign   5      
 JL – Warning Flasher    10      
 JM – Delineators    4      
 JN – Relocation    15      
11 Roadside Safety 
 KA – General Obstacle Removal  20      
 KB – Fixed Object Removal   20      
 KC – Fringe Parking Removal  20      
 KD – Bike Path Removal   20      
 KE – Guardrail Installation   10      
 KF – Utility Adjustment   15      
 KG – Drainage Improvement   10      
 KH – Shoulder Repair    5      
 KI – Slope Stabilization   10      
 KJ – Impact Attenuators   3      
 KK – Glare Shields    10      
 KL – Fencing     10      
 KM – Access Control    20      
12  Other 
 OA – Turnabout    15      
 OB – Ramp Improvement   15      
 OC – Right of Way    20      
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APPENDIX G 
 

HSIP Candidate Form 
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Printed 1/7/2008  BSE HS1 

 

HSIP Candidate Form

 FY       

ID:         Contract:         Award Date:        Completion Date:        

District:        County:        City:        

Key route:        Marked route:        

Road Name:        Intersecting Roadway:         N/A 

Length:         N/A Mile station:         to       

Location Description:        

 Rural  Urban Lanes:     

AADT(Segment):        Total Entering AADT (Intersection):        Speed Limit:           mph 

Friction Test Results:         N/A Lighting Present:   Y   N 

CHSP Emphasis Area(s):         District Documentation          Systematic Improvements      N/A 

Peer Group:         N/A 

Other:        

  Crashes Details 

Year 
Total 

Crashe
s 

Fatal 
Crashes Fatalities A-Injury 

Crashes A-Injuries B-Injury 
Crashes B-Injuries C-Injury 

Crashes C-Injuries PDO Wet-Weather 
Crashes 

Darkness 
(Not lighted) 

Crashes 

                                                      

                                                      

                                                      

                                                      

                                                      

Total                                                  

Location Description:        

Problem Description:        

Previous Safety Improvements:        

Collision Diagram:   Y   N Images:   Y   N 

Predominant Crash Types:        

Proposed Improvement(s):        

Estimated Project Cost ($000’s):  $      Benefit-Cost Ratio:        

Local Projects:          

Annual Fatal Crash Rate (Fatal Crashes/100 Miles):        Annual A-Injury Crash Rate (A-Injury Crashes/100 Miles):        

Local Roads Rural Functional Class:          

Approved:         Central HSIP Approval Date:          

Signed:  

State Safety Engineer 

 
Funding:       HSIP   HRRR   RAIL 

 
 
Comment:        
 

Distribution:       OPP  District  BSE  LRS  BDE 
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 APPENDIX G 
HSIP CANDIDATE FORM 

ID:  99999 

District:  1 County:  DuPage City:  Warrenville 

Key route:        Marked route:  IL 59 & BATAVIA RD 

Route:  IL Route 59 Intersecting Roadway:  Batavia Road  N/A 

Length:         N/A Milestation:  22.40         

Location Description:  Signalized intersection (part of interconnected system along IL 59) with protected-permitted left turn phasing in all four 
directions. Northbound & southbound approaches have 5 lanes with 8’ paved shoulders adjacent to curb & gutter; left turn lanes are preceded 
by a corrugated concrete median that continues through the taper and the ramps up to a concrete barrier median adjacent to the storage 
portion of the bay. Eastbound and westbound approaches have a 3 lane cross-section with exclusive right turn lanes at the intersection. Highly 
commercialized area with two gas stations on NW and SW corners (many driveways) 
              Rural               Urban Lanes:  5 

AADT:  42,600 North leg; 39,500 South leg  Speed Limit:  45 mph on IL59; 35 mph on Batavia 

Friction Test Results:            N/A Lighting:   Y   N 
Except 1 luminaire on the SE corner 

CHSP Emphasis Area(s):  Intersections                                                      District Knowledge     Systematic Improvements    N/A 

HALIS Peer Group:  2-divided Highway, No Access Control                  N/A 

Critical Values Exceeded:   Freq   Rate   EPDO 

Other:        

  Crashes Details 

Year Total 
Crashes 

Fatal 
Crashes Fatalities A-Injury 

crashes A-Injuries B-Injury 
Crashes B-Injuries C-Injury 

Crashes C-Injuries PDO Wet-
Weather 

Darkness (not 
lighted) 

2001 15 0 0 2 2 1 2 2 2 10 4 2 

2002 22 1 1 0 0 1 1 6 5 14 4 7 

2003 18 0 0 1 1 1 1 3 2 13 3 5 

2004 No data available 

2005 No data available 

Total 55 1 1 3 3 3 4 11 9 37 11(20%) 14(25%) 

Problem Description:  Pattern of North/South left turning collisions (permissive left turns); Needs conversion to protected-only phasing with 
additional storage for N/S left turn bays. 
Previous Safety Improvements:  None known 
 
 
Collision Diagram:   Y   N Images:   Y   N 
Predominant Crash Types:  NB & SB left turning and rear-end 
 
 

Proposed Improvement(s):  Removal of corrugated median and extend storage left turn bays on North and South legs to accommodate 
protected-only phasing(Left turn on Arrow Only) for NB & SB IL59. 
 
 

Estimated Project Cost:  $140,000 Benefit-Cost Ratio:  7.88 

Local Projects:                 
                                                  Annual Fatality rate/100 Miles:                                 Annual Crash A Injury Rate/100 Miles:       
Local Roads Rural Functional Class:               

Approved:         Central HSIP Approval Date:                                     
Signed: 
State Safety Engineer        

Funding:        

Comment:        

Distribution:      OPP         District         BSE         LRS         BDE 
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 APPENDIX G 
HSIP CANDIDATE FORM 

ID:  999999 

District:  1 County:  Cook City:  Willow Springs 

Key route:        Marked route:        

Route:  Willow Springs Rd./ Flavin Rd. Intersecting Roadway:  South of IL 171 to 95th Street  N/A 

Length:  1.1  N/A Milestation:  1.50 to 2.60 

Location Description:  The existing roadway cross-section Willow Springs Rd. from south of IL 171 to 95th St. is a winding 2-lane roadway 
with no shoulders. Guardrail exists at some parts of the roadway curvature. The land use on both sides of Willow Springs Rd./Flavin Rd. 
throughout this segment is forest preserve. 
              Rural               Urban Lanes:  2 

AADT:  10,500  Speed Limit:  40 mph  

Friction Test Results:            N/A Lighting:   Y   N 

CHSP Emphasis Area(s):  Roadway Departure                                          District Knowledge     Systematic Improvements    N/A 

HALIS Peer Group:  1-Urban Two way Street-Segment                  N/A 

Critical Values Exceeded:   Freq   Rate   EPDO 

Other:        

  Crashes Details 

Year Total 
Crashes 

Fatal 
Crashes Fatalities A-Injury 

crashes A-Injuries B-Injury 
Crashes B-Injuries C-Injury 

Crashes C-Injuries PDO Wet-Weather 
Darkness 

(not 
lighted) 

2001 33 0 0 1 3 3 3 5 5 24 24 6 

2002 47 0 0 0 0 18 7 4 3 25 34 17 

2003 50 1 1 4 4 6 4 3 4 36 43 14 

2004 No data available 

2005 No data available 

Total 130 1 1 5 7 27 14 12 12 85 101(77%) 37(29%) 

Problem Description:  The predominant crashes are fixed object and vehicle overturned crashes, which relates to run-off the roadway, 
especially on wet pavement. 
Previous Safety Improvements:  None known 
 
 
Collision Diagram:   Y   N Images:   Y   N 
Predominant Crash Types:  Fixed object (56%) and vehicle overturned (11.5%) 
 
 

Proposed Improvement(s):  Skidproof the pavement, install guardrail in the entire section of the roadway curvature, install raised reflective 
markers on both the centerline and edges of pavement, tree clearing/trimming, and investigate existing roadway cross slopes on the curves to 
evaluate if current superelevation requirements are met. 
 
 

Estimated Project Cost:  $400,000 Benefit-Cost Ratio:  5.56 

Local Projects:                 
                                                  Annual Fatality rate/100 Miles:                                 Annual Crash A Injury Rate/100 Miles:       
Local Roads Rural Functional Class:               

Approved:         Central HSIP Approval Date:                                     
Signed: 
State Safety Engineer        

Funding:        

Comment:        

Distribution:      OPP         District         BSE         LRS         BDE 
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