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Safety Engineering Policy Memorandum

SAFETY 1-06
Highway Safety Improvement Program (HSIP)
Effective November 1, 2006

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

lllinois’ 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 lllinois 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. lllinois has developed a Comprehensive Highway Safety
Plan (ICHSP) (http://www.dot.il.goVv/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 lllinois 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
lllinois. 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 lllinois 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 lllinois,
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 lllinois’ 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 lllinois 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 lllinois’ 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 lllinois, 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 GAIl 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 lllinois
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 lllinois 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:

e Materials (maps, data, screening lists) provided by BSE and/or the DTS,
e 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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State Average Fatal | State Average Serious/A-Injury
Functional Class Crashes per Year* Crashes per Year*

(Fatal Crashes per | (A-Injury Crashes per 100
100 Centerline Miles) | 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 lllinois 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

Allocation of Federal HSIP Funds Flow Chart

Project Selection Process

Peer Groups & References on Counter Measures

Benefit-to-Cost Methodology

Guidelines to Counter Measure Effectiveness & Crash Reduction Factor
Guidelines to Counter Measure Service Life

HSIP Candidate Form

Example of Submittal Package
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Mot e (XU

State Safety Engineer

Priscilla A. Tobias
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Highway Safety Improvement Program

Benefit-Cost Tool

Users Guide

lllinois Department of Transportation

December 2007
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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

IlliEads

Highnwny
Salely
Flon

Cosmprrehiemsivs

“Tilinols RSP
e Ty m

Start B/C tool

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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Benefit/Cost Tool

mmaapammwﬁmmmion

Input Data |Output Data|

|

Step 1 Step 2 Step 3
: ' Project .
Project Type et ‘ Project Input
Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data -
Selection Countermeasure
/ / ; > I Exit B/C Tool ‘

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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Project type selection
Project Type
" iIntersection, " Segment
4 4
e . e

Return to Main

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.
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Benefit/Cost Tool

lﬁiuisﬂmahwﬂd?aﬁpoﬂatm

Input Data |Output Data|

Step 1 Step 2 Step 3
: : Project :
Project Type B roiatan | Project Input
Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data -
Selection Countermeasure
-

/ / ; - I Exit B/C Tool ‘

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

Project Information

Project : ]

District: | County: | City: |
KeyRouess | markedRoute: | MilePost: |
Location : |

—— Date (mm/ddfyyyy) s |

Return to Main

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.

Benefit/Cost Tool

|ﬁn&soepamnerwﬁmxxtaﬁm

Input Data |Output Data |

Step 1 Step 2 Step 3
. Project :
Project Type et Project Input l
Step 4 Step 5 Optional
Countermeasure User-Defined
Crash Data -
Selection Countermeasure
|
/ / ; » l Exit B/C Tool

The main menu will re-open.

STEP 7: Select the button labeled Project Input.

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

Crash Data : From to I

Current AADT @ Major approach : ]
Minor approach : ]

Specify a value between 1 to 5%

Traffic Growth: 125 j

Discount rate: 4.00 j

Return to Main

If intersection project type was selected, the project input window shown above will appear.

Segment Input

Crash Data : From I to I

Current AADT : ]
Length (Miles) : ]

Spedfy a value between 1 to 5%

Traffic Growth: 1.25 j

Discount rate: 4,00 j

Return to Main

If segment project type was selected, the above project input window will appear.

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

Benefit/Cost Tool

|ﬁn&soepamnerwﬁmxxtaﬁm

Input Data |Output Data |

Step 1 Step 2 Step 3
. Project .
Project Type et Project Input
Step 4 Step 5 Optional
: Countermeasure User-Defined
Crash Data -
Selection Countermeasure
|
/ / ; » l Exit B/C Tool

The main menu will re-open.

STEP 9: Select the button labeled Crash Data.

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 22

Crash Data

Crash Data Availability

What type of crash data do yvou have available? ;

(™ iCrash Severity Distribution by Crash type!

Enter Crash Data

" Aggregate Crash Severity Distribution

Return to Main

X

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.

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

Crash Data Availability

What type of crash data do vou have available? ;

{* iCrash Severity Distribution by Crash type!

" Aggregate Crash Severity Distribution

Crash Data - Condition Related

Do you have night time crashes? ; Do you have wet pavement crashes?

[ Yes ™ Yes

Enter Crash Data

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.

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

Crash Data Availability

What type of crash data do yvou have available? ;

{* Crash Severity Distribution by Crash type

" Aggregate Crash Severity Distribution

Crash Data - Condition Related

Do you have night time crashes? ; Do you have wet pavement crashes?
v Yes How many? : v Yes How many? :
Fatal : | | Fatal : |
A-Trjury @ | A-Trjury @ I—
B-Injury : | B-Injury : |
C-Irmjury : | C-Irmjury : I—
PDO : | PDO : |

Enter Crash Data

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.

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

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.

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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Crash Data [EJ
Crash Data Availability
What type of arash data do you have available? :
(" Crash Severity Distribution by Crash type
{* {nggregate Crash Severity Distribution |
2 2

Enter Crash Data

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.

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

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.

Benefit/Cost Tool

|ﬁnisoapamaimtaﬁon

Input Data |Output Data |

Step 1 Step 2 Step 3

. Project .
Project Type : Project Input

L ¥p Infarmation L P

Step 4 Step 5 Optional
ECnuntermeasureé User-Defined
Crash Data : : {
Selection Countermeasure
Exit B/C Tool

7T

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 main menu will re-open.

STEP 14: Select the button labeled Countermeasure Selection.

e = | c | o [ e [ Fr T owmr o\ [wm e e N

INTERSECTION BENEFIT COST ANALYSIS

1
2
3 BENEFIT CALCULATIONS COUNTERMEASURE COST CALCULATIONS
4

5 |
3 COUNTERMEASURE CHF ° Crash Tepe affected by this improvement Unit Cost | Guantity Units Total Cost | Service Life

[ 7 | - 0% |0 0 0 0
8

N =) [ [ ] 0 i
o

EX| = = [o 0 #0) 0
12

A [=] e |0 0 0 [
"

| [+] w [o 0 1) 0
&

2 |separate spreadsh for each applied).

**NOTE. IF THE NUMBER OF LEGS AFFECTED VARIES BY COUNTERMEASURES SELECTED, THEN CALCULATE THE BENEFIT-COST RATIO FOR EACH COUNTERMEASURE SEPARATELY (Use

13 _|* CRF = Crazh Reduction Factor

20 |~ EUAC = Estimated Uniform Annual Cost
o Feturn to Msin
2

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 CREF is a percentage of crash reduction that can be expected for implementing speci

fic

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.

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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TABLE 1: INTERSECTION COUNTERMEASURES

Service
COUNTERMEASURES Unit 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
RE,HO,SSD,SOD,LT,FO,0
1.2.7 Channelization Miles 15 50% 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
Each leg w/added Left turn,
1.2.13 Left Turn Lane Unit Qnty 15 25% RE,SSD,SOD,LT
Each leg w/added Right
1.2.14 Right Turn Lane UnitQnty 15 25% 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

15

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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TABLE 1: INTERSECTION COUNTERMEASURES

Service
COUNTERMEASURES Unit 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 UnitQnty 4 40% All
1.3.11 Overhead Sign Truss Unit Qnty 15 40% RE,SOD
1.4 Signalization
PD,FO,RE,SSD,SOD,AG,L
1.4.1 Modernization Unit Qnty 10 25% T,RT,T
23%,- 23% All Other. -38% RE.
1.4.2 Install Traffic Signals Unit Qnty 15 38% 67% RAG
1.4.3 Relocation of Signal Supports UnitQnty 15 25% FO
OVT,FO,RE,SSD,SOD,AG,
1.4.4 Advance Warning with Flasher Unit Qnty 10 15% LT,RT,T
1.4.5 Red/Yellow Flashing Beacon UnitQnty 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 UnitQnty 10 35% All
1.4.8 Add Left Turn Phase without Left Turn
Lane Unit Qnty 10 25% All
1.4.9 Phase Adjustment UnitQnty 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

16
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TABLE 1: INTERSECTION COUNTERMEASURES

Service
COUNTERMEASURES Unit 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

Service
COUNTERMEASURES Unit 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,0VT
2.1.5 Rumble Strips (Centerline) Miles 3 20% HO,SOD
2.2 Pavement Marking
2.2.1 General Pavement Marking Miles 1 30% Al
NGT on tangent sections. For
curves, see table 1 of the

2.2.2 Raised Reflective Markers Miles 4 30% 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

17
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TABLE 2: SEGMENT COUNTERMEASURES

Service

COUNTERMEASURES Unit 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% Al
2.4 Bridge
2.4.1 General Repair Miles 10 15% PKV, HO,SOD,SSD,FO,0OVT
2.4.2 Widen/Resurface Miles 15 15% FO,HO,SOD,SSD,0OVT
2.4.3 Widening Miles 15 15% FO,HO,SOD,SSD,0VT
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,0VT
2.4.7 Frost/Ice Detectors - Radio Unit Qnty 10 25%  PKV, HO,SOD,SSD,FO,0VT
2.4.8 Guardrail Miles 10 15% FO,0VT
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,0OVT
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

Variable, see table 2 in the
2.5.2 Superelevation Miles 15 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
Miles 5 45% WP

2.5.5 De-Slick (formerly known as

Verify this is the current version by checking IDOT's website www.dot.il.gov/illinoisCHSP/hsip.html before use.
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TABLE 2: SEGMENT COUNTERMEASURES

Service
COUNTERMEASURES Unit 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,0VT
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,0VT
2.6.2 Curb Parking Removal Unit Qnty 20 50% PKV,RE,FO,OVT
2.6.3 Guardrail Miles 10 15% FO,OVT
FO,OVT involving utility
2.6.4 Utility Adjustment Miles 15 45%  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,0VT
2.6.9 Glare Shields Miles 10 15% SSD,AG,FO,0OVT
2.6.10 Fencing Miles 10 15%  All
2.7 Other
Entering or exiting vehicles
2.7.1 Turnouts (Mailbox or other) Miles 15 50%  from shoulder area
Variable. See table in the
2.7.2 Ramp Improvement Miles 15 HSIP Policy.

2.7.3 User defined 01
2.7.4 User defined 02
2.7.5 User defined 03

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

20
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Benefit/Cost Tool
Input Data |Output Data|
Step 1 Step 2 Step 3
Project Type = fz :?Agfitnn Project Input
Step 4 Step 5 Optional
Crash Data Countermeasure User-Defined
Selection ECnuntermeasureg
4
- Exit B/C Tool

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.

1 COUNTERMEASURES LIST: CRASH REDUCTION FACTORS, COS]

COUNTERMEASURES Cost Unit Fervice Liff CRF Crash Type Affected by Countermeasures L a7 ST ST Es
& |Non-Intersection (Segment) Locations
T | Sumdde St (Seuiren) Miles 2 305 FO.ONT
& | dremeralSaverment Making Miles 1 30 All
it Sk e Linit Gt 20 i3 P RE Bz

5
i}

Mote: IF you have ditferent CRFs for one countermeasure [See Example: cell F3), it is strongly suggested to input the CRF s under the proper crash type manually,

Place new CRFs
Legend
Feturn ta Main A AllCrazhes aen
A& [Ange

AL Animal
Fised Object

ra(ry
B|E

ool col ol sl col cole]
1 ] i i

] =) %

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

21
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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.

Legend
A Bl Crazhes
A Angle
ALl Bnimal

s Fixed Object
A Head On
Lr Left Turn
Ciden | Other Moncollision
Cdend | Other Object
S Cyerturned
S Fedestrian
S0 Fedaleyclist
SR Farked Wehicle
SE Fear End
ar Hight Turn
fopariy Sideswipe Same Direction
forariy Sideswipe Opposite Direction
I Turning
e Train
AFT Might Time crash
L= Wet Pavement

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.

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

lmmﬁd?mmaﬁm

Input Data Output Data ]

Calculate B/C I Summary Table

Export Data Clean All Sheets

-

/ / ; > l Exit B/C Tool

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.

Microsoft Excel @

Benefit :§238355.92
Cost 151349
Benefit/Cost : 177.07

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.
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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.
24

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 39

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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