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MEMORANDUM

RE: CAMPO Local Road Safety Plan Document Review and Research

From: Lindsay Saner, P.E., PTOE, RSP2I, Kimley-Horn

Date: September 25, 2023

Summary of Policies, Plans, and Studies

The first step in the Local Road Safety Plan (LRSP) is to conduct a review of existing policies, plans, and
studies. This memorandum provides a summary of known studies and documents related to the Local
Road Safety Plan (LRSP) for the Carson Area Metropolitan Planning Organization (CAMPO). The
documents reviewed and responsible agencies are listed below.

Strategic Highway Safety Plan (SHSP) (NDOT)

Highway Safety Improvement Program (HSIP), Local Public Agencies (LPA) Process (NDOT)

CAMPO Mission, Vision, and Goals (CAMPO)

Highway Safety Manual (AASHTO)

Proven Safety Countermeasures (FHWA)

Countermeasures that Work (NHSTA)

CAMPO program budgets (CAMPO)

Existing safety related policies and practices (CAMPO)

CAMPO proposed projects (CAMPO)

Complete Streets Plan (CAMPO)

Safe Routes to School (SRTS) Carson City

SRTS Douglas County

Capital Improvements Plan (CAMPO)

2020 Carson City ADA Transition Plan

The following sections summarize the studies reviewed and are organized by responsible agency.

American Association of State Highway and Transportation Officials (AASHTO):

Study Name: Highway Safety Manual

Summary:

The AASHTO Highway Safety Manual (HSM), published in 2010, presents a variety of methods for
quantitatively estimating crash frequency or severity at a variety of locations.  This four-part manual is
divided into Parts: A) Introduction, Human Factors, and Fundamentals; B) Roadway Safety Management
Process; C) Predictive Method; D) Crash Modification Factors.

Chapter 4 of Part B of the HSM discusses the Network Screening process. The Network Screening
Process is a tool for an agency to analyze their entire network and identify/rank locations that, based on
the implementation of a countermeasure, are most likely to least likely realize a reduction in the frequency
of crashes.
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The HSM identifies five steps in this process:

1. Establish Focus: Identify the purpose or intended outcome of the network screening analysis. This
decision will influence data needs, the selection of performance measures, and the screening method that
can be applied.

2. Identify Network and Establish Reference Populations: Specify the types of sites or facilities being
screened (i.e., segments, intersections, geometrics) and identify groupings of similar sites or facilities.

3. Select Performance Measures: There are a variety of performance measures available to evaluate the
potential to reduce crash frequency at a site. In this step, the performance measure is selected as a
function of the screening focus and the data and analytical tools available.

4. Select Screening Method: There are three principal screening methods described in this chapter (i.e.,
ranking, sliding window, peak searching). Each method has advantages and disadvantages; the most
appropriate method for a given situation should be selected.

5. Screen and Evaluate Results: The final step in the process is to conduct the screening and analysis
and evaluate the results.

The HSM provides several statistical methods for screening roadway networks to identify high-risk
locations based on overall crash histories. In addition to identifying the total number of crashes, this LRSP
uses a method referred to as Critical Crash Rate (CCR) to analyze the data.

Carson Area Metropolitan Planning Organization (CAMPO):

Source: CAMPO

Figure 1: CAMPO Jurisdiction Boundary
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Name: CAMPO Mission, Vision, and Goals
Summary:
CAMPO is the metropolitan planning organization (MPO) for the Carson City, western Lyon County, and
northern Douglas County. The mission, vision, and goals for CAMPO that are included within the 2050
Regional Transportation Plan identify current and future needs to maintain safety, while promoting
sustainability, mobility, and reliability on an integrated, multimodal transportation system. Carson City has
their own vision, mission and values which include: “To be a leader among cities as an inviting, prosperous
community where people live, work, and play,” and “to preserve and enhance the quality of life and heritage
of Carson City for present and future generations of residents, workers, and visitors.” CAMPO uses a
performance-based planning lens to establish goals, targets, and performance measures, which are
reviewed annually within the CAMPO Network Monitoring Report. Some procedures in place for CAMPO
include updating the Regional Transportation Plan every five years and updating the Transportation
Improvement Plan every four years. The LRSP shall incorporate the mission, vision, and goals into any
future proposed projects or improvements based upon findings in the LRSP.

Name: 2024 Unified Planning Work Program (UPWP)
Completed: May, 2022
Summary:
CAMPO has approved their 2024 UPWP which identified objectives for the 2023 and 2024 fiscal years.
CAMPO conducts its efforts in two-year cycles to allow for greater flexibility in completing significant work
tasks within a funding cycle. CAMPO has five work elements with budgets. The total funding amount is
divided between the Unified Planning Work Program (UPWP) consolidated planning grant (CPG) with a
local match and includes other federal or local funding included. The total amount budgeted for FY2023 is
$564,505. The total amount budgeted for FY2024 is $730,570. Over the two-year period there is $1,295,075
in total budgeted with $1,128,980 accounted to come from UPWP CPG/local and $166,095 to come from
other federal and local funding.

It will be important for the LRSP to keep in mind that funding is allocated on this two-year cycle so any plans
for implementation of recommendations from the LRSP would be budgeted for on the two-year cycle
depending on the timing of the project.

Name: Carson City Safety-Related Policies and Practices (CAMPO)
Summary:
CAMPO is intended to work in conjunction with other governmental agencies but still operates under its
own set of policies and procedures. All policies must be approved by CAMPO majority vote. The CAMPO
governing body is comprised of seven voting members, which includes five members of the Regional
Transportation Commission of Carson City and two appointees from the surrounding counties (Douglas,
and Lyon), as well as one non-voting ex-officio member from NDOT. Each member serves a two-year term.
The board also includes on non-voting ex-officio member. A key part of safety related practices and policies
is to prioritize safety within the Regional Transportation Plan (RTP) 2021-2050, Transportation
Improvement Program (TIP), and Public Participation Plan (PPP). The RTP 2021-2050 identifies safety
performance measures that are based off of the FHWA HSIP and Safety Performance Management
measures. They use number of fatalities, rate of fatalities, number of serious injuries, rate of serious injuries,
and number of non-motorized fatalities and non-motorized serious injuries to measure performance.

Name: CAMPO Regional Transportation Plan 2021-2050 and Transportation Improvement Program
(CAMPO)
Summary:
CAMPO’s RTP 2021-2050 and TIP for federal fiscal year 2023 through 2026 include proposed future
projects. There are two groups of proposed projects, near-term (2020-2030) and long-range (2031-2050)
and they anticipate inflation of project costs. In the near term, there are 21 funded (fiscally-constrained)
projects, which include rehabilitation and safety improvement projects in various areas within Carson City,
ADA improvements in Lyon County, Jump Around Carson (JAC) Operations and Ambassador Program,
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and construction of a new road in Douglas County. The RTP incorporates plans, such as the Carson City
Safe Routes to School Master Plan, to allow for additional funding sources to accomplish safety projects.
There are 13 near-term projects that are unfunded, although some of these cost estimates were not
developed at the time of the RTP. Near-term unfunded projects in the RTP include additional pavement
rehabilitation projects, congestion mitigation improvements, Jump Around Carson (JAC) expansions, new
intersection construction, new roadway construction, congestion mitigations, traffic control devices, and a
new bridge.

There are three fiscally constrained projects that are long-range with a total cost of $119.4 million which
include pavement preservation projects within Carson City, safety improvements based off the SHSP plan,
and funding for the continued operation of JAC bus service for 20 years. There are 14 long-range projects
planned with an estimated cost of $111.3 million, with some cost estimates not developed at the time of the
RTP. These projects include the construction of new roads and interchanges, roadway lane expansions,
new traffic control devices, establishment of new park and ride lots, and bus services throughout Carson
City, Douglas County, and the Tahoe Regional Planning Area (TRPA) jurisdiction area.

The Transportation Improvement Plan (TIP) prioritizes this list of projects for the future four years. The TIP
works in conjunction with the Statewide Transportation Improvement Program (STIP) and the Regional
Transportation Plan (RTP). The TIP also includes various funding sources for transportation projects that
are available through the FHWA, United States Department of Housing and Urban Development (HUD),
and Federal Transit Administration (FTA). There is also the planned state match that would be required for
various funding sources. Any planned implementation for projects recommended by the LRSP should take
the funding cycles within the TIP into consideration as they will likely be near-term improvements and their
funding sources and required matches should been included in the TIP and any future updates to the RTP.

Study Name: Carson City Public Works Complete Streets Policy (CAMPO)
Summary:
The Complete Streets Policy for CAMPO is a program ensuring that streets are safe, accessible, and
comfortable for users of all ages and abilities without limitation. The Complete Streets Policy also includes
safety for people using all types of transportation. The Complete Streets Policy applies to all projects
regardless of their funding sources. Complete Street elements should be an aspect of all future projects
and phases moving forward, so any proposed changes in the LRSP should take this into consideration.
CAMPO has created a Complete Streets Performance Monitoring guide that can be used alongside the
policy document to guide compliance with Complete Streets. CAMPO has previously invested funds into
pedestrian and bicycle monitoring within four primary corridors, Carson Street Downtown, South Carson
Street, William Street, and North Carson Street, which have been reviewed annually. These corridors were
the first in which Complete Streets projects were created to add pedestrian and bicycle improvements, lane
reductions, on street parking, and continuous center turn lanes. Each proposed corridor requires a
Complete Streets Feasibility Study to ensure that Complete Streets will work. Public participation is an
important part of this process as well, including engagement and visioning. While those aspects are not
typically part of an LRSP, it is still important to consider Complete Streets ideas into any LRSP proposals.
While the LRSP will be focused on roadway implementations, it still involves bicycle and pedestrian users
who can be included in serious injury and fatal crashes. Complete Streets design ideas should be
considered in any intersection that is used by bicyclists, pedestrians, transit users, and vulnerable road
users.
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Carson City:
Study Name: Carson City 2020 Americans with Disabilities Act (ADA) Transition Plan for Pedestrian 
Facilities in the Public Right-of-Way (CAMPO)
Completion Date: 2020
Summary:
This plan provides a framework for Carson City to meet equal access requirements as identified in the 
ADA. It largely relates to pedestrian facilities in the public right-of-way and ensuring those facilities are 
provided and always maintained. This is an updated plan from the previous 2015 plan which originally 
inventoried some of the available pedestrian facilities. The updated inventory includes 269 linear miles of 
sidewalk, 3,099 existing curb ramps, and 825 missing curb ramps. Additional inventory is planned. To 
meet the ADA accessibility guidelines, Carson City is relying on the TIP, development permits, and street 
maintenance for the planned updates and funding. Funding is a pressure point to achieving accessibility 
as there is limited funding for sidewalk improvements each year compared to the funds required to make 
all sidewalks within Carson City accessible. Any roadway improvements undertaken as part of the LRSP 
must meet ADA specification for pedestrian facilities as identified within the ADA Transition Plan.

Study Name: Safe Routes to School (SRTS) Carson City Master Plan (CAMPO)
Completion Date: 2020; Updated 2022
Consultant: Headway Transportation, Alta Planning and Design, CFA
Project Extent: Carson City
Summary:
The Carson City Safe Routes to School (SRTS) Master Plan focuses on encouraging walking and biking to 
school and improving the safety of students within one mile of the schools. The plan considered the six E’s 
of SRTS Planning, Engineering, Education, Encouragement, Engagement, Equity, and Evaluation to come 
up with recommendations in three categories: Quick Win Projects, SRTS Core Projects, and Aspirational 
Projects. Most of the safety improvements can be completed in the Quick Win Project stage and the Core 
Projects stage and are able to be completed in the near or medium term. Changes proposed in SRTS 
planning are likely implementations that will benefit future users in areas that could be considered under 
the LRSP analysis.

The main considerations for the SRTS plan include a focus on bus stop connectivity, sidewalk connectivity, 
and bicycle network connectivity as well as safety in school zones. It is certainly possible that some of the 
corridor crash history identified in SRTS may be segments or intersections identified for improvements in 
the LRSP. Any crossover in recommendations between SRTS and the LRSP would be geared toward any 
fatal or serious injury crashes that involve a pedestrian or a cyclist and a driver.

Douglas County:
Study Name: Safe Routes to School (SRTS) Douglas County
Completion Date: Fall 2023
Summary:
The Douglas County Safe Routes to School Action Plan focuses on increasing walking and biking while 

improving safety in the areas surrounding the county's 11 schools. The plan was developed with input 

from stakeholders who identified valuable insights about each of the school campuses. The plan identi-

fies infrastructure that would allow students to have safer mobility options, as well as providing alterna-

tive transportation options to support improving health outcomes, reduce traffic congestion, and improve 

academic performance. Engagement with community members and agency partners was a critical com-

ponent of the development of this Action Plan.
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Federal Highway Administration (FHWA):
Study Name: Proven Safety Countermeasures (PSC) (FHWA)
Completion Date: 2021
Summary:
The FHWA has identified and is promoting use of 28 PSCs which offer significant and measurable impacts
to improving safety. More information from FHWA can be found here: Proven Safety Countermeasures |
FHWA (dot.gov). The 28 PSCs are shown in Figure 4.

Source: FHWA

Figure 2: Proven Safety Countermeasures
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PSCs are a basis for agency consideration for highway safety projects and agencies are encouraged to
implement them to accelerate the achievement of safety goals at all levels. While the LRSP itself is a
PSC, other PSCs can be included as solutions within the LRSP. The FHWA acknowledges that while
most rural roads are owned by local agencies, they see a higher number of fatal and serious injury
crashes than State highways. LRSPs support goals of a state’s SHSP. The FHWA also supports and
acknowledges that collaboration between various agencies is important for a successful LRSP.

Nevada Department of Transportation (NDOT):

Source: NDOT

Figure 3: Nevada SHSP Goals

Study Name: 2021-2025 Nevada Strategic Highway Safety Plan
Completion Date: 2021
Project Extent: Statewide Nevada
Summary:
The Nevada Strategic Highway Safety Plan (SHSP) has identified Critical Emphasis Areas (CEAs) to help
guide efforts to increase road user safety on Nevada’s streets and highways. The plan is updated every
five years with the most recent crash data and helps provide information to planning organizations and
agencies. The SHSP seeks to incorporate equity, prioritize safe speeds, double down on strategies that
work, and to accelerate implementation of advanced technology to help reduce fatalities on Nevada’s
roadways. The SHSP identifies strategies and actions for the following CEAS:

Bicyclists

Impaired Driving

Intersections

Lane Departures

Motorcyclists

Occupant Protection

Older Drivers

Pedestrians

Safe Speeds

Young Drivers

Work Zones

These CEAs will be considered in the analysis of the LRSP for CAMPO. The goals, strategies, and actions
of the SHSP should be considered when developing recommendations for the LRSP.
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Study Name: Highway Safety Improvement Program (HSIP), Local Public Agencies (LPA) Process
Completion Date: October 2021
Summary:
The HSIP LPA Process supports efforts to assist agencies with applying for HSIP funding. HSIP is a federal
program using a data driven approach and the preparation of an LRSP, such as the one being completed
for CAMPO is a requirement for this funding source. Each project submitted for funding is required to
support at least one emphasis area in the Nevada SHSP as summarized above. This LPA process defines
the steps to completing an LRSP, which includes the identification of stakeholders, use of safety data,
selection of proven solutions, and the implementation of those solutions. The document provides guidance
on important components of an LRSP, including types of data to use other than crash data, such as roadway
characteristics, traffic volumes, maintenance logs, and traffic citations is also important in determining
safety of roadways. The systemic process for the LRSP process is shown in Figure 4.

Source: NDOT

Figure 4: LRSP Systemic Process

Once the LRSP had been prepared based on the criteria mentioned in the document, NDOT will review for
several project selection considerations shown below in Figure 5. It is important that the CAMPO LRSP
take these selection considerations and incorporate them into the report.
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Source: NDOT

Figure 5: LRSP Process Project Selection

The LPA Process requires project sponsors receiving funds to execute a legal agreement with NDOT. The
project sponsors are required to have the capacity to administer funding and contracts as specified by
NDOT’s LPA Manual. Close work with NDOT throughout the LRSP process is essential for meeting project
funding goals.
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National Highway Traffic Safety Administration (NHSTA)
Study Name: Countermeasures that Work, 10th Edition
Summary:
The National Highway Traffic Safety Administration’s (NHTSA) Countermeasures that Work are behavior-
related countermeasures intended to be applicable for State Highway Safety Offices (SHSO) as a guideline
for effectiveness. These countermeasures are grouped into ten different problem areas. It is important to
note that some countermeasure areas have been longer researched than others. The areas of focus for
the guide include:

 Alcohol and Drug Impaired Driving
 Seatbelts and Child Restraints
 Speeding and Speed Management
 Distracted Driving
 Motorcycle Safety
 Young Drivers
 Older Drivers
 Pedestrian Safety
 Bicycle Safety
 Drowsy Driving

Any of these areas could be crash factors for the LRSP but primarily impaired driving, speed management,
and distracted driving are factors that could impact crash rates analyzed within the LRSP. Each
countermeasure area features specific countermeasures in a table with a ranked effectiveness out of five
stars, as well as the cost on a scale from low to high, the frequency of use of the countermeasure, and the
time required to implement. Time to implement is ranked by “long” being more than one year, “medium”
more than 3 months but less than one year, and “short” being 3 months or less.  The effectiveness to cost
ratio is an important consideration for recommendations that are to come out of the LRSP. The
countermeasures outlined in this guide are aimed toward shifting the behaviors of drivers through different
types of implementations. Physical changes like those in the FHWA PSCs must be considered in
conjunction with behavioral implementations to make roads safer.

Summary

The documents listed above have provided substantial background that will be used to support findings
within the CAMPO LRSP. It is important to understand what improvement projects are already being
considered within the CAMPO boundaries The LRSP may identify priority locations with high local CCR,
along segments, or at signalized or unsignalized intersections, that already have planned improvements or
implemented countermeasures to reduce fatal and serious injury crashes. The safety documents provide a
useful background for metrics that we can use to analyze the study area.
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ATTACHMENT A

PLANNING STUDIES MATRIX
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PRIORITY LOCATION FIELD REVIEW SHEETS  
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APPENDIX D 

CMF CLEARINGHOUSE AND FHWA PROVEN SAFETY 

COUNTERMEASURES DETAIL SHEETS  



CMF / CRF Details
CMF ID: 153

CMF Name: Prohibit on-street parking

Description:

Prior Condition: No Prior Condition(s)

Category: On-street parking

Study ID: Handbook of Road Safety Measures, Elvik, R. and Vaa, T. 2004

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.8

Adjusted Standard Error:    0.05

Unadjusted Standard Error:    0.03

Crash Reduction Factor

Value:    20

Adjusted Standard Error:    5

Unadjusted Standard Error:    3
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Applicability

Crash Type:    All

Crash Severity:    A (serious injury),B (minor injury),C (possible injury)

Roadway Types:    Minor Arterial

Minimum Number of Lanes:

Maximum Number of Lanes:

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    Urban

Traffic Volume:

Average Traffic Volume:

Time of Day:

If countermeasure is intersection-based.

Intersection Type:

Intersection Geometry:

Traffic Control:

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:

Municipality:

State:

Country:

Type of Methodology Used:    Meta-analysis

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Dec 01, 2009

Comments:

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 175

CMF Name: Install raised median with marked crosswalk (uncontrolled)

Description:

Prior Condition: Marked crosswalk with no raised median at an uncontrolled 

pedestrian crossing.

Category: Pedestrians

Study ID: Safety Effects of Marked Versus Unmarked Crosswalks at 
Uncontrolled Locations: Executive Summary and Recommended Guidelines
, Zegeer et al. 2002

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.54

Adjusted Standard Error:

Unadjusted Standard Error:    0.1

Crash Reduction Factor

Value:    46

Adjusted Standard Error:

Unadjusted Standard Error:    10
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Applicability

Crash Type:    Vehicle/pedestrian

Crash Severity:    All

Roadway Types:    Principal Arterial Other

Minimum Number of Lanes:    3

Maximum Number of Lanes:    8

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    Urban and Suburban

Traffic Volume:    Minimum of 15000 Average Daily Traffic (ADT)

Average Traffic Volume:

Time of Day:    All

If countermeasure is intersection-based.

Intersection Type:

Intersection Geometry:

Traffic Control:

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:    1994 to 1998

Municipality:

State: AZ,CA,FL,KS,LA,MD,MA,MO,NC,OH,OR,PA,TX,UT,WA,WI

Country:    USA

Type of Methodology Used:    Non-regression cross-section

Sample Size (crashes):    111 crashes

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Dec 01, 2009

Comments:
The study design was a simple comparison of crash rates, controlling for
pedestrian and traffic volume.

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 333

CMF Name: Change from permitted or permitted-protected to protected

Description:

Prior Condition: No Prior Condition(s)

Category: Intersection traffic control

Study ID: Accident Modification Factors for Traffic Engineering and ITS
Improvements, Harkey et al. 2008

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.01

Adjusted Standard Error:    0.03

Unadjusted Standard Error:    0.01

Crash Reduction Factor

Value:    99

Adjusted Standard Error:    3

Unadjusted Standard Error:    1
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Applicability

Crash Type:    Angle

Crash Severity:    All

Roadway Types:    Not specified

Minimum Number of Lanes:

Maximum Number of Lanes:

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    Urban

Traffic Volume:

Average Traffic Volume:

Time of Day:

If countermeasure is intersection-based.

Intersection Type:    Roadway/roadway (not interchange related)

Intersection Geometry:    Not specified

Traffic Control:    Signalized

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:

Municipality:

State:

Country:

Type of Methodology Used:    Before/after using empirical Bayes or full Bayes

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Dec 01, 2009

Comments:
The number of crashes in the after period were not reported in this study,
however, they have been recorded as 300 to give 10 points as a beneift of
doubt for one or more of the following: (1) number of miles/sites in the
reference/treatment group, (2) number of crashes in the references/treatment
group, (3) reporting AADTs for the aggregate dataset but not for the
disaggragate dataset used for CMF development.

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 446

CMF Name: Provide flashing beacons at stop controlled intersections

Description:

Prior Condition: No Prior Condition(s)

Category: Intersection traffic control

Study ID: Safety Evaluation of Flashing Beacons at Stop Controlled
Intersections, Srinivasan et al. 2008

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.95

Adjusted Standard Error:    0.04

Unadjusted Standard Error:    0.04

Crash Reduction Factor

Value:    5

Adjusted Standard Error:    4

Unadjusted Standard Error:    4
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Applicability

Crash Type:    All

Crash Severity:    All

Roadway Types:    Not Specified

Minimum Number of Lanes:    2

Maximum Number of Lanes:    2

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    All

Traffic Volume:

Average Traffic Volume:

Time of Day:

If countermeasure is intersection-based.

Intersection Type:    Roadway/roadway (not interchange related)

Intersection Geometry:    4-leg

Traffic Control:    Stop-controlled

Major Road Traffic Volume:    Minimum of 250 to Maximum of 42520 Average Daily Traffic (ADT)

Minor Road Traffic Volume:    Minimum of 90 to Maximum of 13270 Average Daily Traffic (ADT)
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:

Municipality:

State:

Country:

Type of Methodology Used:    Before/after using empirical Bayes or full Bayes

Other Details

Included in HSM:    Yes.  HSM lists this CMF in bold font to indicate that it has the highest reliability since it has an adjusted standard error of 0.1 or less. However, it also includes an asterisk (*) to indicate that the CMF value itself is within the range 0.90 to 1.10, but that the confidence interval defined by the CMF Â± two times the standard error may contain the value 1.0. This is important to note since a treatment with such an CMF could potentially result in (a) a reduction in crashes (safety benefit), (b) no change, or (c) an increase in crashes (safety disbenefit). HSM recommends that this CMF should be used with caution.

Date Added to Clearinghouse:    Dec 01, 2009

Comments:    Countermeasure name changed from 

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 447

CMF Name: Provide flashing beacons at stop controlled intersections

Description:

Prior Condition: No Prior Condition(s)

Category: Intersection traffic control

Study ID: Safety Evaluation of Flashing Beacons at Stop Controlled
Intersections, Srinivasan et al. 2008

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.9

Adjusted Standard Error:    0.06

Unadjusted Standard Error:    0.05

Crash Reduction Factor

Value:    10

Adjusted Standard Error:    6

Unadjusted Standard Error:    5
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Applicability

Crash Type:    All

Crash Severity:    A (serious injury),B (minor injury),C (possible injury)

Roadway Types:    Not Specified

Minimum Number of Lanes:    2

Maximum Number of Lanes:    2

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    All

Traffic Volume:

Average Traffic Volume:

Time of Day:

If countermeasure is intersection-based.

Intersection Type:    Roadway/roadway (not interchange related)

Intersection Geometry:    4-leg

Traffic Control:    Stop-controlled

Major Road Traffic Volume:    Minimum of 250 to Maximum of 42520 Average Daily Traffic (ADT)

Minor Road Traffic Volume:    Minimum of 90 to Maximum of 13270 Average Daily Traffic (ADT)
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:

Municipality:

State:

Country:

Type of Methodology Used:    Before/after using empirical Bayes or full Bayes

Other Details

Included in HSM:    Yes.  HSM lists this CMF in bold font to indicate that it has the highest reliability since it has an adjusted standard error of 0.1 or less. However, it also includes an asterisk (*) to indicate that the CMF value itself is within the range 0.90 to 1.10, but that the confidence interval defined by the CMF Â± two times the standard error may contain the value 1.0. This is important to note since a treatment with such an CMF could potentially result in (a) a reduction in crashes (safety benefit), (b) no change, or (c) an increase in crashes (safety disbenefit). HSM recommends that this CMF should be used with caution.

Date Added to Clearinghouse:    Dec 01, 2009

Comments:    Countermeasure name changed from 

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 1914

CMF Name: Install chevron signs, curve warning signs, and sequential flashing beacons

Description: Along a curve with a small radius, large deflection angle, available sight 

distance smaller than stopping sight distance, and superelevation smaller than demanded 

at design and operating speed

Prior Condition: No curve delineation treatment

Category: Signs

Study ID: Safety Evaluation of Curve Delineation Improvements An Empirical Bayes Observa-
tional Before-After Study, Montella 2009

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.524

Adjusted Standard Error:

Unadjusted Standard Error:    0.09

Crash Reduction Factor

Value:    47.6

Adjusted Standard Error:

Unadjusted Standard Error:    9
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Applicability

Crash Type:    All

Crash Severity:    All

Roadway Types:    Principal Arterial Other Freeways and Expressways

Minimum Number of Lanes:    4

Maximum Number of Lanes:    4

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    Not specified

Traffic Volume:    Minimum of 7400 to Maximum of 13975 

Average Traffic Volume:

Time of Day:    All

If countermeasure is intersection-based.

Intersection Type:

Intersection Geometry:

Traffic Control:

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:    2001 to 2005

Municipality:    Trans European Road Network, Italy

State: notusa

Country:

Type of Methodology Used:    Before/after using empirical Bayes or full Bayes

Sample Size (sites):    4 sites after

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Dec 01, 2009

Comments:

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 2514

CMF Name: Replace TWLTL with raised median

Description:

Prior Condition: Two way left turn lane (TWLTL)

Category: Access management

Study ID: Modeling and Evaluating the Safety Impacts of Access
Management (AM) Features in the Las Vegas Valley, Mauga and Kaseko
2010

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.77

Adjusted Standard Error:

Unadjusted Standard Error:    0.0616

Crash Reduction Factor

Value:    23

Adjusted Standard Error:

Unadjusted Standard Error:    6.16
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Applicability

Crash Type:    Angle,Fixed object,Head on,Rear end,Run off road,Sideswipe,Single vehicle

Crash Severity:    All

Roadway Types:    All

Minimum Number of Lanes:

Maximum Number of Lanes:

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:    All

Minimum Speed Limit:    30

Maximum Speed Limit:    45

Speed Unit:    mph

Speed Limit Comment:

Area Type:    Urban

Traffic Volume:    Minimum of 4883 to Maximum of 96080 Annual Average Daily Traffic (AADT)

Average Traffic Volume:

Time of Day:    Not specified

If countermeasure is intersection-based.

Intersection Type:

Intersection Geometry:

Traffic Control:

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:    2002 to 2006

Municipality:

State: NV

Country:

Type of Methodology Used:    Regression cross-section

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Aug 11, 2010

Comments:

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 5244

CMF Name: Add exclusive pedestrian phasing

Description:

Prior Condition: Without all pedestrian phase

Category: Intersection traffic control

Study ID: Safety countermeasures and crash reduction in New York City -
Experience and lessons learned, Chen et al. 2013

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.65

Adjusted Standard Error:

Unadjusted Standard Error:    0.16

Crash Reduction Factor

Value:    35

Adjusted Standard Error:

Unadjusted Standard Error:    16
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Applicability

Crash Type:    Vehicle/pedestrian

Crash Severity:    All

Roadway Types:    Not specified

Minimum Number of Lanes:

Maximum Number of Lanes:

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    Urban

Traffic Volume:

Average Traffic Volume:

Time of Day:

If countermeasure is intersection-based.

Intersection Type:    Roadway/roadway (not interchange related)

Intersection Geometry:    No values chosen.

Traffic Control:    Signalized

Major Road Traffic Volume:

Minor Road Traffic Volume:

Page 2/3 D24



Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:    1989 to 2008

Municipality:    New York City

State: NY

Country:

Type of Methodology Used:    Other before/after

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Jan 01, 1970

Comments:
 The number of crashes in the after period were not reported in this study,
however, they have been recorded as 300 to give 10 points as a beneift of
doubt for one or more of the following: (1) number of miles/sites in the
reference/treatment group, (2) number of crashes in the references/treatment
group, (3) reporting AADTs for the aggregate dataset but not for the
disaggragate dataset used for CMF development.

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 5252

CMF Name: Increase length of signal phases to allow pedestrians more crossing time

Description: An increase in the length of signal phases on the main and/or cross streets 

so that pedestrians have more time crossing streets.

Prior Condition: Without increase in signal phase length

Category: Intersection traffic control

Study ID: Safety countermeasures and crash reduction in New York City -Experience
and lessons learned, Chen et al. 2013

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.49

Adjusted Standard Error:

Unadjusted Standard Error:    0.1

Crash Reduction Factor

Value:    51

Adjusted Standard Error:

Unadjusted Standard Error:    10
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Applicability

Crash Type:    Vehicle/pedestrian

Crash Severity:    All

Roadway Types:    Not specified

Minimum Number of Lanes:

Maximum Number of Lanes:

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    Urban

Traffic Volume:

Average Traffic Volume:

Time of Day:

If countermeasure is intersection-based.

Intersection Type:    Roadway/roadway (not interchange related)

Intersection Geometry:    No values chosen.

Traffic Control:    Signalized

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:    1989 to 2008

Municipality:    New York City

State: NY

Country:

Type of Methodology Used:    Other before/after

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Jan 01, 1970

Comments:
 The number of crashes in the after period were not reported in this study,
however, they have been recorded as 300 to give 10 points as a beneift of
doubt for one or more of the following: (1) number of miles/sites in the
reference/treatment group, (2) number of crashes in the references/treatment
group, (3) reporting AADTs for the aggregate dataset but not for the
disaggragate dataset used for CMF development.

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 6885

CMF Name: Install dynamic speed feedback sign

Description: System consisting of a speed measuring device and a 

message sign that displays feedback to those drivers who exceed a predetermined threshold. 

It may be the actual speed, a message such as SLOW DOWN, or activation of a warning device, such as beacons or a curve warning sign

Prior Condition: High-crash curve sites with identified speeding problem

Category: Advanced technology and ITS

Study ID: Evaluation of Dynamic Speed Feedback Signs on Curves: A National Demonstration Project,
Hallmark et al. 2015

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.95

Adjusted Standard Error:

Unadjusted Standard Error:    0.01

Crash Reduction Factor

Value:    5

Adjusted Standard Error:

Unadjusted Standard Error:    1
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Applicability

Crash Type:    All

Crash Severity:    All

Roadway Types:    Not specified

Minimum Number of Lanes:    2

Maximum Number of Lanes:    2

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:    Undivided

Minimum Speed Limit:    50

Maximum Speed Limit:    65

Speed Unit:    mph

Speed Limit Comment:

Area Type:    Rural

Traffic Volume:    Minimum of 400 to Maximum of 8400 Annual Average Daily Traffic (AADT)

Average Traffic Volume:

Time of Day:    All

If countermeasure is intersection-based.

Intersection Type:

Intersection Geometry:

Traffic Control:

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:    2005 to 2013

Municipality:

State: AZ,FL,IA,OH,OR,TX,WA

Country:    USA

Type of Methodology Used:    Before/after using empirical Bayes or full Bayes

Sample Size (crashes):    160 crashes before, 53 crashes after

Sample Size (sites):    20 sites before, 20 sites after

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Nov 01, 2015

Comments:    This CMF applies to two-lane rural horizontal curves.

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 7898

CMF Name: Improve pavement friction (HFS-High Friction Surfacing)

Description: The safety benefit of High Friction Surfacing Treatment (HFS)

Prior Condition: Ramp with perceived problem with friction-related crashes

Category: Roadway

Study ID: Evaluation of Pavement Safety Performance, Merritt et al. 2015

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.653

Adjusted Standard Error:

Unadjusted Standard Error:    0.092

Crash Reduction Factor

Value:    34.7

Adjusted Standard Error:

Unadjusted Standard Error:    9.2
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Applicability

Crash Type:    All

Crash Severity:    All

Roadway Types:    Not specified

Minimum Number of Lanes:

Maximum Number of Lanes:

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    All

Traffic Volume:

Average Traffic Volume:

Time of Day:    All

If countermeasure is intersection-based.

Intersection Type:

Intersection Geometry:

Traffic Control:

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:

Municipality:

State: KS,KY,MI,MT,SC,WI

Country:    USA

Type of Methodology Used:    Before/after using comparison group

Sample Size (crashes):    77 crashes after

Sample Size (sites):    12 sites before, 12 sites after

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Nov 01, 2015

Comments:
CMF is for HFS treatment at ramps. This CMF was adjusted by the authors to
correct a likely regression-to-the-mean bias.

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 8496

CMF Name: Change right-turn lane geometry to increase line of sight (intersection level)

Description: Changes made to study approaches include: sharpening the flat approach angle typical in 

the traditional design, reducing the radius, adjusting the stop/yield bar position, and/or modifying the corner 

island to improve safety by increasing the line of sight of approaching through traffic.

Prior Condition: Traditional right-turn lane design

Category: Intersection geometry

Study ID: Effectiveness Evaluation of a Modified Right-Turn Lane Design at Intersections, Schattler et al. 2016

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.558

Adjusted Standard Error:

Unadjusted Standard Error:    0.089

Crash Reduction Factor

Value:    44.2

Adjusted Standard Error:

Unadjusted Standard Error:    8.95
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Applicability

Crash Type:    All

Crash Severity:    All

Roadway Types:    All

Minimum Number of Lanes:

Maximum Number of Lanes:

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:    25

Maximum Speed Limit:    45

Speed Unit:    mph

Speed Limit Comment:

Area Type:

Traffic Volume:

Average Traffic Volume:

Time of Day:

If countermeasure is intersection-based.

Intersection Type:    Other

Intersection Geometry:    3-leg,4-leg

Traffic Control:    Other

Major Road Traffic Volume:

Minor Road Traffic Volume:

Page 2/4 D36



Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:    2003 to 2014

Municipality:

State: IL

Country:

Type of Methodology Used:    Before/after using empirical Bayes or full Bayes

Sample Size (crashes):    274 crashes before, 161 crashes after

Sample Size (sites):    6 sites before, 6 sites after

Sample Size (site-years):     site-years before, 18 site-years after

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Mar 13, 2017

Comments:
Authors indicate that this CMF should be used with caution, since
improvements were made to other approaches. Intersection AADT ranges
from 15,558 to 29,992. CMF applies to both stop-controlled and signalized
intersections. Roadway/roadway both interchange and not-interchange
related.

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it
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CMF / CRF Details
CMF ID: 10223

CMF Name: Change lane width from X to Y (in feet)

Description: Change lane width on rural two-lane highways from X to Y (in feet)

Prior Condition: Average lane width of X feet

Category: Roadway

Study ID: Estimation of bicycle crash modification factors (CMFs) on urban
facilities using zero inflated negative binomial models, Raihan et al. 2019

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:

Adjusted Standard Error:

Unadjusted Standard Error:

Crash Reduction Factor

Value:

Adjusted Standard Error:

Unadjusted Standard Error:
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Applicability

Crash Type:    Vehicle/bicycle

Crash Severity:    All

Roadway Types:    Not specified

Minimum Number of Lanes:    4

Maximum Number of Lanes:    4

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:    Divided by Median

Minimum Speed Limit:    35

Maximum Speed Limit:    60

Speed Unit:    mph

Speed Limit Comment:

Area Type:    Urban

Traffic Volume:    Minimum of 2300 to Maximum of 120000 Annual Average Daily Traffic (AADT)

Average Traffic Volume:

Time of Day:    All

If countermeasure is intersection-based.

Intersection Type:

Intersection Geometry:

Traffic Control:

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:    2011 to 2014

Municipality:

State: FL

Country:    USA

Type of Methodology Used:    Regression cross-section

Sample Size (crashes):    1174 crashes

Sample Size (miles):    1573 miles

Sample Size (miles-years):    6292 mile-years

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Dec 07, 2019

Comments:
This CMF applies to vehicle/bicycle crashes on urban four-lane divided
segments with an average lane width from 10 to 12 feet.

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 10280

CMF Name: Resurface pavement

Description:

Prior Condition: No Prior Condition(s)

Category: Roadway

Study ID: Evaluating Safety Effectiveness of Surface Treatment at Signalised
Intersections: A Before and After Study, Hussein, N.A. and R.A. Hassan.
2018

Star Quality Rating

Star Quality Rating:    5 Stars

Crash Modification Factor (CMF)

Value:    0.787

Adjusted Standard Error:

Unadjusted Standard Error:    0.0313

Crash Reduction Factor

Value:    21.3

Adjusted Standard Error:

Unadjusted Standard Error:    3.13
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Applicability

Crash Type:    All

Crash Severity:    K (fatal),A (serious injury),B (minor injury),C (possible injury)

Roadway Types:    All

Minimum Number of Lanes:

Maximum Number of Lanes:

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    Urban and suburban

Traffic Volume:

Average Traffic Volume:

Time of Day:    All

If countermeasure is intersection-based.

Intersection Type:    Roadway/roadway (not interchange related)

Intersection Geometry:    3-leg,4-leg

Traffic Control:    Signalized

Major Road Traffic Volume:    Minimum of 1600 to Maximum of 27136 Annual Average Daily Traffic (AADT)

Minor Road Traffic Volume:
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Average Major Road Volume:    12865 Annual Average Daily Traffic (AADT)

Average Minor Road Volume:

Development Details

Date Range of Data Used:    2005 to 2010

Municipality:    Melbourne

State: notusa

Country:    Australia

Type of Methodology Used:    Before/after using empirical Bayes or full Bayes

Sample Size (crashes):    1355 crashes before, 1010 crashes after

Sample Size (sites):    136 sites before, 136 sites after

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Dec 07, 2019

Comments:

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 10737

CMF Name: Install bicycle lanes

Description:

Prior Condition: No Bicycle Lane

Category: Bicyclists

Study ID: Development of Crash Modification Factors for Bicycle Lane
Additions While Reducing Lane and Shoulder Widths,  2021

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.435

Adjusted Standard Error:

Unadjusted Standard Error:    0.225

Crash Reduction Factor

Value:

Adjusted Standard Error:

Unadjusted Standard Error:
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Applicability

Crash Type:    All

Crash Severity:    All

Roadway Types:    All

Minimum Number of Lanes:    4

Maximum Number of Lanes:    4

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:    Undivided

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    Urban

Traffic Volume:    Minimum of 10 to Maximum of 92462 Annual Average Daily Traffic (AADT)

Average Traffic Volume:

Time of Day:    All

If countermeasure is intersection-based.

Intersection Type:

Intersection Geometry:

Traffic Control:

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:    2015 to 2018

Municipality:

State: TX

Country:

Type of Methodology Used:    Regression cross-section

Sample Size (sites):    372 sites

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Feb 25, 2021

Comments:
This CMF is for bicycle lane addition resulting in reduced shoulder or lane
width and no change in average daily bicycle traffic (ADBT). The base
condition was 11-ft lanes, no shoulder, no median, and four-lane urban
collector or local road.

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 11026

CMF Name: Improve street lighting illuminance and uniformity

Description: Add or update street lighting to change the illuminance and 

uniformity along a roadway segment

Prior Condition: Average lighting level is [0 ft, 0.5fc]

Category: Highway lighting

Study ID: Development of crash modification factors for roadway illuminance: A matched
case-control study, Li et al. 2021

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.679

Adjusted Standard Error:

Unadjusted Standard Error:    0.129

Crash Reduction Factor

Value:    32.1

Adjusted Standard Error:

Unadjusted Standard Error:    12.9
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Applicability

Crash Type:    All

Crash Severity:    All

Roadway Types:    Not specified

Minimum Number of Lanes:

Maximum Number of Lanes:

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    Urban and suburban

Traffic Volume:

Average Traffic Volume:

Time of Day:    Night

If countermeasure is intersection-based.

Intersection Type:

Intersection Geometry:

Traffic Control:

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:    2011 to 2014

Municipality:    Tampa

State: FL

Country:    USA

Type of Methodology Used:

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Mar 16, 2022

Comments:
CMF of increasing the average lighting level from [0 fc, 0.5 fc] to (0.5 fc, 1.0 fc]

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.

Page 3/3 D49



CMF / CRF Details
CMF ID: 11158

CMF Name: Install rectangular rapid flashing beacon (RRFB)

Description: Install rectangular rapid flashing beacon (RRFB)

Prior Condition: without RRFB installation

Category: Pedestrians

Study ID: Safety Effectiveness of Rectangular Rapid Flashing Beacons
(RRFB) Pedestrian Enhancement, Amrita Goswamy, Mohamed Abdel-Aty,
and Nada Mahmoud 2022

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.31

Adjusted Standard Error:

Unadjusted Standard Error:    0.03

Crash Reduction Factor

Value:    69

Adjusted Standard Error:

Unadjusted Standard Error:    3
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Applicability

Crash Type:    Vehicle/pedestrian

Crash Severity:    All

Roadway Types:    Not specified

Minimum Number of Lanes:

Maximum Number of Lanes:

Number of Lanes Direction:

Number of Lanes Comment:

Road Division Type:

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:

Speed Limit Comment:

Area Type:    All

Traffic Volume:

Average Traffic Volume:

Time of Day:    Not specified

If countermeasure is intersection-based.

Intersection Type:    Roadway/pedestrian crossing (eg, midblock crossing)

Intersection Geometry:    Not specified

Traffic Control:

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:    2012 to 2019

Municipality:

State: FL

Country:

Type of Methodology Used:

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Aug 25, 2022

Comments:    It is the CMF of total pedestrian crashes.

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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CMF / CRF Details
CMF ID: 11288

CMF Name: Lower posted speed

Description:

Prior Condition: No Prior Condition(s)

Category: Speed management

Study ID: Evaluation of Direct and Indirect Safety Effects of Speed-Limit
Reduction on Urban Networks, Seung-oh et al. 2022

Star Quality Rating

Star Quality Rating:    4 Stars

Crash Modification Factor (CMF)

Value:    0.856

Adjusted Standard Error:

Unadjusted Standard Error:    0.041

Crash Reduction Factor

Value:    14.4

Adjusted Standard Error:

Unadjusted Standard Error:    4.1
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Applicability

Crash Type:    All

Crash Severity:    K (fatal),A (serious injury),B (minor injury),C (possible injury)

Roadway Types:    All

Minimum Number of Lanes:

Maximum Number of Lanes:

Number of Lanes Direction:    Not Specified

Number of Lanes Comment:

Road Division Type:    All

Minimum Speed Limit:

Maximum Speed Limit:

Speed Unit:    km/h

Speed Limit Comment:

Area Type:    Not specified

Traffic Volume:    Minimum of 1156 to Maximum of 59219 Annual Average Daily Traffic (AADT)

Average Traffic Volume:

Time of Day:    All

If countermeasure is intersection-based.

Intersection Type:

Intersection Geometry:

Traffic Control:

Major Road Traffic Volume:

Minor Road Traffic Volume:
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Average Major Road Volume:

Average Minor Road Volume:

Development Details

Date Range of Data Used:

Municipality:

State: notusa

Country:    South Korea

Type of Methodology Used:

Other Details

Included in HSM:    No

Date Added to Clearinghouse:    Jun 11, 2023

Comments:
This CMF presents the safety effects at Direct Treatment Sections.

The paper does not clearly state the posted speed limit reduction being
evaluated. However, based on the material presented, it is likely a reduction in
the posted speed limit by 10 km/h

This site is funded by the U.S. Department of Transportation Federal Highway Administration and maintained by the

University of North Carolina Highway Safety Research Center

The information contained in the Crash Modification Factors (CMF) Clearinghouse 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 the use of the information contained in the CMF Clearinghouse. The

information contained in the CMF Clearinghouse does not constitute a standard, specification, or regulation, nor is it

a substitute for sound engineering judgment.
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D56

CMF Name: Implement Systemic Signing and Visibility Improvements at Signalized Intersections

CMF ID: 8992

Description: replace all signal heads. Replace pedestrian signal heads, pushbuttons, and signs. In-
stall backplates with retroreflective borders on all signal heads. Re-stripe stop lines. Re-stripe

crosswalks. Install advance warning signs. Install overhead signs (e.g., r10 12, r3 5l, r3 5r in
the mutcd(4)). Install curb.
Prior Condition: Signalized Intersection without Systemic Signing and Visibility Improvements

Study: Safety Effects Of Low-Cost Systemic Safety Improvements At Signalized And Stop-Controlled In-
tersections, Le Et Al., 2017
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CAMPO LRSP N Carson St Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Sidewalk 13,200 SF $5 $66,000
Remove Concrete Ramps 12 EA $784 $9,408
Install Sidewalk 21,120 SF $20 $422,400
Install Sidewalk Ramp (includes Detectable
Warnings)

12 EA $7,080 $84,960

$582,768

$233,107
$87,415
$58,277

$961,500

Improvements Quantity Units Unit Cost
Improvement

Cost

Improvements Quantity Units Unit Cost Improvement
Speed Study 1 EA $10,000 $10,000
Remove Sign and Pole 32 EA $100 $3,200
Sign and Pole (with Installation) 32 EA $600 $19,200
Speed Feedback Sign (with Installation) 4 EA $10,000 $40,000

$72,400

$28,960
$10,860
$7,240

$119,500

Recommendation: Install on-street bicycle facility

Improvements Quantity Units Unit Cost
Improvement

Cost

On Street Bike Facility 13,200 SF $20 $264,000
$264,000

$105,600
$39,600
$26,400

$435,500

Site Improvement Costs

Assumptions:
Based on 0.25 miles between College Parkway and Nye Lane

Preliminary Engineering (15%)

Site Improvement Costs

Recommendation: Provide PROWAG compliant pedestrian facilities

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Based on 0.25 miles between College Parkway and Nye Lane

Subtotal
Project Cost Summary

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:
Based on 0.25 miles between College Parkway and Nye Lane

Subtotal
Project Cost Summary

Contingency (40%)

Recommendation: Install speed feedback signs, oversized speed limit signs, reduced speed limit.

Construction Engineering (10%)
Total Site Improvement Cost

Site Improvement Costs

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:
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CAMPO LRSP N Carson St Cost Estimate Details
Recommendation: Install vegetation with irrigation on existing medians.
Improvements Quantity Units Unit Cost Improvement

Install Vegetation 23,850 SF $25 $596,250
$596,250

$238,500
$89,438
$59,625

$984,000

Recommendation: Install lighting with LED bulbs along the segment.

Improvements Quantity Units Unit Cost
Improvement

Cost

Install Single Mast-Arm Lighting with LED 32 EA $10,000 $320,000
$320,000

$128,000
$48,000
$32,000

$528,000

Recommendation: Consider replacing unsignalized intersection with roundabout.

Improvements Quantity Units Unit Cost
Improvement

Cost

Install Roundabout 3 EA $1,718,705 $5,156,115
Install Single Mast-Arm Lighting with LED 24 EA $10,000 $240,000

$5,396,115

$2,158,446
$809,417
$539,612

$8,903,500

Assumed three roundabouts along the segment

Assumptions:
Based on 0.25 miles between College Parkway and Nye Lane

Subtotal
Project Cost Summary

Project Cost Summary
Contingency (40%)

Preliminary Engineering (15%)

Preliminary Engineering (15%)
Construction Engineering (10%)

Site Improvement Costs

Site Improvement Costs

Subtotal

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:

Contingency (40%)

Total Site Improvement Cost

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:
Based on existing medians between I-580 and Long Street with no vegetation installed.

Site Improvement Costs

E24



CAMPO LRSP N Carson St Cost Estimate Details
Recommendation: Improve pavement friction in front of crosswalks.

Improvements Quantity Units Unit Cost
Improvement

Cost

1" Cold Mill 8,001 SF $10 $80,010
Friction Surface Treatment 2,667 SY $50 $133,333

$213,343

$85,337
$32,002
$21,334

$352,000

Recommendation: Replace all pushbuttons with Accessible Pedestrian Signals (APS).

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pedestrian Pushbutton 32 EA $50 $1,600
Accessible Pedestrian Signal (APS) 32 EA $500 $16,000

$17,600

$7,040
$2,640
$1,760

$29,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Install RRFB 12 EA $54,070 $648,840
Install Single Mast-Arm Lighting with LED 18 EA $10,000 $180,000

$648,840

$259,536
$97,326
$64,884

$1,070,500

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Four signalized intersections with two signals on each corner

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:
Assume four RRFB per location at three locations

Site Improvement Costs

Assume two street lights at existing (six) and new (two) pedestrian crossings.

Assumptions:

Total Site Improvement Cost
Assumptions:
Assumed at all non-signalized intersections

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)

Recommendation: Install pedestrian refuge area and evaluate appropriate enhanced pedestrian treatment (RRFB)
at these locations. Improve lighting at pedestrian crossings.

Site Improvement Costs

Site Improvement Costs
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CAMPO LRSP N Carson St Cost Estimate Details
Recommendation: Install new pedestrian ramps compliant with PROWAG standards.
Improvements Quantity Units Unit Cost Improvement

Remove Concrete Ramps 12 EA $784 $9,408
Install Sidewalk Ramp (includes Detectable
Warnings)

24 EA $7,080 $169,920

$169,920

$67,968
$25,488
$16,992

$280,500

Recommendation: Install dual mast-arm (LED) lighting.

Improvements Quantity Units Unit Cost
Improvement

Cost

Install Dual Mast-Arm Lighting with LED Bulbs 24 EA $13,000 $312,000

$312,000

$124,800
$46,800
$31,200

$515,000

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)

Site Improvement Costs

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:
Assumed four streetlights per major intersection (Medical, College, Hot Springs)
Assumed replaced one perpendicular ramp with parallel ramps.

Assumed four streetlights per major intersection

Total Site Improvement Cost
Assumptions:

Construction Engineering (10%)

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)
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CAMPO LRSP S Carson St Cost Estimate Details
Recommendation: Install speed feedback signs, oversized speed limit signs, reduced speed limit.

Improvements Quantity Units Unit Cost
Improvement

Cost

Speed Study 1 EA $10,000 $10,000
Remove Sign and Pole 18 EA $100 $1,800
Sign and Pole (with Installation) 18 EA $600 $10,800
Speed Feedback Sign (with Installation) 4 EA $10,000 $40,000

$62,600

$25,040
$9,390
$6,260

$103,500
Assumptions:

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 84,480 SF $10 $844,800
Install S-Island or Raised Median 84,480 SF $20 $1,689,600
Install 6" White Edge Line 10,560 LF $3 $31,680
Crosswalk Striping 18 SF $10 $180
Install RRFB 8 EA $54,070 $432,560

$2,998,820

$1,199,528
$449,823
$299,882

$4,948,000
Assumptions:

Recommendation: Trim and maintain landscaping.

Improvements Quantity Units Unit Cost
Improvement

Cost

Trim/remove vegetation 66,453 SF $5 $332,265
$332,265

$132,906
$465,000

Assumptions:

Based on 0.25 miles between Koontz Lane and Ross Private Driveway

Subtotal

Assumed vegetation will be trimmed 3 feet back for 10% of corridor on each side

Site Improvement Costs

Based on 0.25 miles between Koontz Lane and Ross Private Driveway

Project Cost Summary

Recommendation: Limit left turns from side streets with raised median islands and access management.
Recommend replacing gore lines with median island to manage speeds north of Clearview Drive.

Project Cost Summary
Contingency (40%)

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Site Improvement Costs

Contingency (40%)
Total Site Improvement Cost

Subtotal

Site Improvement Costs

Subtotal
Project Cost Summary
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CAMPO LRSP S Carson St Cost Estimate Details
Recommendation: Widen pedestrian walkways.

Improvements Quantity Units Unit Cost
Improvement

Cost

Install Sidewalk 21,120 SF $20 $422,400
$422,400

$168,960
$63,360
$42,240

$697,000
Assumptions:

Recommendation: Install streetlighting along the segment.

Improvements Quantity Units Unit Cost
Improvement

Cost

Install Single Mast-Arm Lighting with LED 46 EA $10,000 $460,000
$460,000

$184,000
$69,000
$46,000

$759,000
Assumptions:

Recommendation: Replace all pushbuttons with Accessible Pedestrian Signals (APS).

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pedestrian Pushbutton 147 EA $50 $7,350
Accessible Pedestrian Signal (APS) 147 EA $500 $73,500

$80,850

$32,340
$12,128
$8,085

$133,500
Assumptions:

Improvements Quantity Units Unit Cost
Improvement

Cost

Signal Retiming 1 INT $3,000 $3,000

$3,000

Subtotal

Based on 0.25 miles between Koontz Lane and Ross Private Driveway.

Project Cost Summary

Total Site Improvement Cost

Assumed lighting is needed along 25% of the corridor.

Site Improvement Costs

Project Cost Summary
Contingency (40%)

Preliminary Engineering (15%)
Construction Engineering (10%)

Site Improvement Costs

Assumed two feet of added width along entire corridor on each side

Project Cost Summary

Total Site Improvement Cost

Contingency (40%)

Based on 0.25 miles between Koontz Lane and Ross Private Driveway

Total Site Improvement Cost

Subtotal

Preliminary Engineering (15%)
Construction Engineering (10%)

Site Improvement Costs

Subtotal

Construction Engineering (10%)

Contingency (40%)
Preliminary Engineering (15%)

Assumed two push buttons at each corner of each signalized intersection

Recommendation: Analyze crossing time of pedestrian phase and adjust signal timing. Communicate that travel
times and safety will improve if following the speed limit.

Site Improvement Costs

Subtotal
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CAMPO LRSP S Carson St Cost Estimate Details

$1,200
$450
$300

$5,000
Assumptions:

Project Cost Summary
Contingency (40%)

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost

Based on 0.25 miles between Koontz Lane and Ross Private Driveway
Assumed two push buttons at each corner of each signalized intersection
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CAMPO LRSP S Carson St Cost Estimate Details
Recommendation: Install advanced signage for street name signs and bike crossings.
Improvements Quantity Units Unit Cost Improvement

Sign and Pole (with Installation) 25 EA $600 $15,000
Custom Advisory or Destination Sign and Pole 5 EA $200 $1,000

$16,000

$6,400
$2,400
$1,600

$26,500
Assumptions:

Recommendation: Install new pedestrian ramps to allow for crosswalk to be perpendicular to travel lanes.

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Concrete Ramps 4 EA $784 $3,136
Install Sidewalk Ramp (includes Detectable 8 EA $7,080 $56,640

$59,776

$23,910
$8,966
$5,978

$98,500
Assumptions:

Recommendation: Restripe crosswalk markings at the intersections.

Improvements Quantity Units Unit Cost
Improvement

Cost

1" Cold Mill 32,976 SF $10 $329,760

1" UTACS Paving 32,976 SF $11 $362,736
Crosswalk Striping 32,976 SF $10 $329,760
High Friction Surface Treatment 3,664 SY $34 $124,580

$1,146,836

$458,734
$172,025
$114,684

$1,892,500
Assumptions:

Site Improvement Costs

Subtotal

Based on 0.25 miles between Koontz Lane and Ross Private Driveway

Site Improvement Costs

Site Improvement Costs

Contingency (40%)
Preliminary Engineering (15%)

Total Site Improvement Cost

Assumed remove one perpendicular for two parallel curb ramps.

Assumed 6 foot wide crosswalks

Subtotal

Project Cost Summary
Contingency (40%)

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost

Subtotal

Project Cost Summary

Construction Engineering (10%)

Project Cost Summary

Assumed as many as five custom signs needed

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost
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CAMPO LRSP S Carson St Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Custom Advisory or Destination Sign and Pole 2 EA $200 $400

Sign and Pole (with Installation) 2 EA $600 $1,200
Install Bollards (Includes Bollards) 14 EA $10,000 $140,000

$141,600

$56,640
$21,240
$14,160

$233,500
Assumptions:

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 92,400 SF $10 $924,000
Install S-Island or Raised Median 92,400 SF $20 $1,848,000

$2,772,000

$1,108,800
$415,800
$277,200

$4,574,000
Assumptions:

Recommendation: Install streetlighting at the RRFB crossing with breakaway poles.

Improvements Quantity Units Unit Cost
Improvement

Cost

Install Single Mast-Arm Lighting with LED
Bulbs

2 EA $10,000 $20,000

$20,000

$8,000
$3,000
$2,000

$33,000
Assumptions:

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumed one light for each side of street

Site Improvement Costs

Subtotal

Recommendation: Reinforce with signage and install bollards to prohibit vehicles from entering the multi-use path

Subtotal

Site Improvement Costs

Assumed one light for each side of street

Project Cost Summary

Construction Engineering (10%)

Contingency (40%)
Preliminary Engineering (15%)

Total Site Improvement Cost

Project Cost Summary
Contingency (40%)

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost

Assume bollards every 7 feet for 100 feet

Recommendation: Limit left turns from side streets with raised median islands and access management.
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CAMPO LRSP S Carson St Cost Estimate Details
Recommendation: Change from FYA to protected phasing at Clearview Drive

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Traffic Signal Head 4 EA $1,120 $4,480
Traffic Signal Head with Installation 4 EA $3,985 $15,940
Signal Retiming 1 INT $3,000 $3,000

$23,420

$9,368
$3,513
$2,342

$38,500
Assumptions:

Improvements Quantity Units Unit Cost
Improvement

Cost

Traffic Impact Study 1 EA $10,000 $10,000
$10,000

$4,000
$1,500
$1,000

$16,500
Assumptions:

Recommendation: Restripe crosswalk markings at intersections

Improvements Quantity Units Unit Cost
Improvement

Cost

Milling and Overlay 11,625 SF $5 $58,125
Crosswalk Striping 11,625 SF $10 $116,250
Sign and Pole (with Installation) 20 EA $600 $12,000
Custom Flashing Advisory Sign (with
Installation)

6 EA $5,000 $30,000

$216,375

$86,550
$32,456
$21,638

$357,000
Assumptions:

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumed S-islands in front of all car dealerships

Site Improvement Costs

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost

Assumed S-islands in front of all car dealerships

Subtotal
Project Cost Summary

Contingency (40%)

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumed S-islands in front of all car dealerships

Site Improvement Costs

Recommendation: Evaluate the need for a signal based on traffic impact study for the new development. Install
traffic signal if warranted.
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CAMPO LRSP S Curry St Cost Estimate Details
Recommendation: Assess environmental concerns with future improvement project within the corridor.

Improvements Quantity Units Unit Cost
Improvement

Cost

Environmental Impact Study 1 EA $100,000 $100,000
$100,000

$40,000
$15,000
$10,000

$165,000
Assumptions:

Recommendation: Change posted speed to 25 mph.

Improvements Quantity Units Unit Cost
Improvement

Cost

Speed Study 1 EA $10,000 $10,000
Sign and Pole (with Installation) 4 EA $600 $2,400

$12,400

$4,960
$1,860
$1,240

$20,500
Assumptions:

Recommendation: Improve curb ramps at driveways to comply with PROWAG.
Improvements Quantity Units Unit Cost

Improvement
Cost

Remove Concrete Ramps 10 EA $784 $7,840
Install Sidewalk Ramp (includes Detectable
Warnings)

20 EA $7,080 $141,600

$149,440

$59,776
$22,416
$14,944

$246,500
Assumptions:

Subtotal
Project Cost Summary

Preliminary Engineering (15%)

One sign entering the segment from each direction

Total Site Improvement Cost

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Improvements along entire 0.7 mile segment

Construction Engineering (10%)
Total Site Improvement Cost

One sign entering the segment from each direction

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Contingency (40%)

Construction Engineering (10%)

Site Improvement Costs
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CAMPO LRSP S Curry St Cost Estimate Details
Recommendation: Install "No Parking" signage.

Improvements Quantity Units Unit Cost
Improvement

Cost

Sign and Pole (with Installation) 14 EA $600 $8,400
$8,400

$3,360
$1,260
$840

$14,000
Assumptions:

Recommendation: Improvement project to widen roadway.

Improvements Quantity Units Unit Cost
Improvement

Cost

Site Grading 3,080 CY $45 $138,600
Remove Pavement 221,760 SF $10 $2,217,600
Aggregate Base (10") 258,720 SF $11 $2,845,920
1" UTACS Paving 258,720 SF $11 $2,845,920
Curb & Gutter 7,392 LF $40 $295,680

$8,343,720

$3,337,488
$1,251,558
$834,372

$13,767,000
Assumptions:

Recommendation: Conduct lighting study and install appropriate streetlighting.

Improvements Quantity Units Unit Cost
Improvement

Cost

Lighting Study 1 EA $5,000 $5,000
Install Single Mast-Arm Lighting with LED
Bulbs

14 EA $10,000 $140,000

$145,000

$58,000
$21,750
$14,500

$239,500
Assumptions:

Project Cost Summary

Subtotal

Contingency (40%)

Site Improvement Costs

Construction Engineering (10%)
Total Site Improvement Cost

Based on 0.25 miles of S Curry Street from Rhodes Street to Honda Dealership

Subtotal

Total Site Improvement Cost

Contingency (40%)
Preliminary Engineering (15%)

Assumed added 10 feet of width to entire segment

Construction Engineering (10%)

Contingency (40%)
Project Cost Summary

Preliminary Engineering (15%)

Assumed improvements to entire 0.7 mile segment

Subtotal

Project Cost Summary

Site Improvement Costs

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost

Assumed five signs every 0.25 miles each direction

Site Improvement Costs
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CAMPO LRSP S Curry St Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Sharrows 10 EA $22 $220
Bike Lane Striping 7,392 LF $4 $29,568
Sign and Pole (with Installation) 6 EA $600 $3,600

$33,388

$13,355
$5,008
$3,339

$55,000
Assumptions:

Improvements Quantity Units Unit Cost
Improvement

Cost

Sign and Pole (with Installation) 6 EA $600 $3,600
$3,600

$1,440
$540
$360

$6,000
Assumptions:

Assumed bike lane striping for entire corridor
Assumed three signs in each direction

Site Improvement Costs

Assumed five sharrows in each direction

Site Improvement Costs

Subtotal

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Subtotal
Project Cost Summary

Assumed five sharrows in each direction
Assumed bike lane striping for entire corridor
Assumed three signs in each direction

Recommendation: Consider using sharrows, bike lanes, striping, or enhanced "Share the Road" signage for vehicles
to be aware and look out for bikes.

Recommendation: Install advanced signage to direct bicyclists and pedestrians to multi-use path on S Carson Street
(not use Curry St).

Project Cost Summary
Contingency (40%)

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost
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CAMPO LRSP S Curry St Cost Estimate Details
Recommendation: Consider rasining chevron signage so it is above foliage.

Improvements Quantity Units Unit Cost
Improvement

Cost

Sign and Pole (with Installation) 3 EA $600 $1,800
$1,800

$720
$270
$180

$3,000
Assumptions:

Recommendation: Relocate or underground utility poles or widen sidewalk.

Improvements Quantity Units Unit Cost
Improvement

Cost

Bury Utilities 3,696 LF $15 $55,440

$55,440

$22,176
$8,316
$5,544

$91,500
Assumptions:

Recommendation: Extend guardrail. Extensive grading and potential environmental impacts.

Improvements Quantity Units Unit Cost
Improvement

Cost

Install Barrier (Guardrail) 100 LF $70 $7,000
$7,000

$2,800
$1,050
$700

$11,500
Assumptions:

Preliminary Engineering (15%)

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumed five sharrows in each direction
Assumed bike lane striping for entire corridor
Assumed three signs in each direction

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)

Construction Engineering (10%)
Total Site Improvement Cost

None.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumed entire length of segment.
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CAMPO LRSP Saliman Rd Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Improvements Quantity Units Unit Cost Improvement
Speed Study 1 EA $10,000 $10,000
Sign and Pole (with Installation) 6 EA $600 $3,600
Speed Feedback Sign (with Installation) 6 EA $10,000 $60,000

$73,600

$29,440
$11,040
$7,360

$121,500

Improvements Quantity Units Unit Cost Improvement

Improvements Quantity Units Unit Cost Improvement
Sign and Pole (with Installation) 48 EA $600 $28,800
Curb Painting (Yellow or Red) 4,600 LF $1 $4,600

$33,400

$13,360
$5,010
$3,340

$55,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 87,648 SF $10 $876,480
Install S-Island or Raised Median 70,118 SF $20 $1,402,360

$2,278,840

$911,536
$341,826
$227,884

$3,760,000

Assumptions:
Assumes one sign every 100 feet in front of both schools on each side of the street

Project Cost Summary

Preliminary Engineering (15%)

Total Site Improvement Cost

Recommendation: Remove the TWLTL and install raised medians as part of access management.

Construction Engineering (10%)

Site Improvement Costs

Subtotal

Contingency (40%)

Assumptions:

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost

Assumes 10 foot TWLTL and 8 foot raised median

Recommendation: Reduce the speed limit to 25 mph based on the Roadway Environment of "RE5 - Urban /Small
Town Center" per the NDOT Speed Management Action Plan. Consider painting the speed limit on the road. Install
dynamic speed feedback signs.

Subtotal
Project Cost Summary

Contingency (40%)

Assumptions:
Assume one speed limit sign every 0.5 miles in each direction

Project Cost Summary

Site Improvement Costs

Subtotal

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Recommendation: Install "No Parking" and "No U-Turn" signage in front of the schools.

Assume one speed feedback sign every 0.5 miles in each direction

Site Improvement Costs
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CAMPO LRSP Saliman Rd Cost Estimate Details
Recommendation: Reduce the speed limit to 25 mph based on the Roadway Environment of "RE5 - Urban /Small
Improvements Quantity Units Unit Cost Improvement

Replace HPS Bulbs with LED 24 EA $896 $21,504
$21,504

$8,602
$30,000

Recommendation: Install streetlighting along the segment.
Improvements Quantity Units Unit Cost Improvement

Install Single Mast-Arm Lighting with LED
Bulbs

24 EA $10,000 $240,000

$240,000

$96,000
$36,000
$24,000

$396,000
Assumptions:

Recommendation: Install On-Street Bicycle Facility
Improvements Quantity Units Unit Cost Improvement

On Street Bike Facility 87,648 SF $20 $1,752,960
$1,752,960

$701,184
$262,944
$175,296

$2,892,500

Construction Engineering (10%)
Total Site Improvement Cost

Assumes that project doubles existing streetlight inventory in segment

Subtotal

Based on the number of streetlights between 0.25 miles of segment between US-50 and south entrance to Carson High School

Contingency (40%)
Preliminary Engineering (15%)

Recommendation: Replace HPS bulbs with LED bulbs.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)

Project Cost Summary

Total Site Improvement Cost

Site Improvement Costs

Assumptions:

Total Site Improvement Cost
Assumptions:

Project Cost Summary

On-street bike facilities include added width, raised buffer, and striping

Subtotal

Site Improvement Costs

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)

Assume bike facilities for entire 1.66 mile segment.
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CAMPO LRSP Saliman Rd Cost Estimate Details
Recommendation: Reduce the speed limit to 25 mph based on the Roadway Environment of "RE5 - Urban /SmallRecommendation: Evaluate the need for a signal. Install signal if warranted.
Improvements Quantity Units Unit Cost Improvement

Traffic Impact Study 1 EA $10,000 $10,000

Traffic Signal Head with Installation 1 EA $3,985 $3,985
$13,985

$5,594
$2,098
$1,399

$23,000
Assumptions:

Recommendation: Install signage or flashers to reduce the speed through the curve.
Improvements Quantity Units Unit Cost Improvement

Custom Flashing Advisory Sign (with
Installation)

2 EA $5,000 $10,000

$10,000

$4,000
$1,500
$1,000

$16,500
Assumptions:

Preliminary Engineering (15%)

Total Site Improvement Cost
Construction Engineering (10%)

Assumed one flashing sign at curve in each direction.

Contingency (40%)

Subtotal
Project Cost Summary

Site Improvement Costs

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumed one flashing sign at curve in each direction.
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CAMPO LRSP Saliman Rd Cost Estimate Details
Recommendation: Reduce the speed limit to 25 mph based on the Roadway Environment of "RE5 - Urban /SmallRecommendation: Replace all pushbuttons with Accessible Pedestrian Signals (APS).

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pedestrian Pushbutton 32 EA $50 $1,600
Accessible Pedestrian Signal (APS) 32 EA $500 $16,000

$17,600

$7,040
$2,640
$1,760

$29,000
Assumptions:

Recommendation: Install RRFBs and repair damaged pedestrian fencing in the median.

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pedestrian Fence 3 EA $2,500 $7,500
Pedestrian Fence (with Installation) 70 LF $300 $21,000
Install RRFB 2 EA $54,070 $108,140

$136,640

$54,656
$20,496
$13,664

$225,500
Assumptions:

Subtotal

Contingency (40%)

Construction Engineering (10%)
Total Site Improvement Cost

Assume one RRFB on each side of street

Preliminary Engineering (15%)

Project Cost Summary

Site Improvement Costs

Assumed two APS at each corner of each signalized intersection

Subtotal
Project Cost Summary

Total Site Improvement Cost

Site Improvement Costs

Construction Engineering (10%)
Preliminary Engineering (15%)

Contingency (40%)
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CAMPO LRSP E College Parkway Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Improvements Quantity Units Unit Cost
Improvement

Cost
Sign and Pole (with Installation) 10 EA $600 $6,000
Custom Flashing Advisory Sign (with
Installation)

2 EA $5,000 $10,000

$16,000

$6,400
$2,400
$1,600

$26,500

Improvements Quantity Units Unit Cost
Improvement

Cost

On Street Bike Facility 105,600 SF $20 $2,112,000
$2,112,000

$844,800
$316,800
$211,200

$3,485,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 316,800 SF $10 $3,168,000
Aggregate Base (10") 316,800 SF $11 $3,484,800
1" UTACS Paving 316,800 SF $11 $3,484,800

$10,137,600

$4,055,040
$1,520,640
$1,013,760

$16,727,000
Assumptions:
Assumed affected pavement is entire 2.0 mile segment

Preliminary Engineering (15%)

Total Site Improvement Cost

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)

Recommendation: Install additional oversized chevrons at curve.

Project Cost Summary
Subtotal

Site Improvement Costs

Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)

Assumptions:
Assumed five chevron signs through curve in each direction

Total Site Improvement Cost

Assumed one flashing sign at curve in each direction.

Site Improvement Costs

Reconfigure roadway to accommodate for improved pedestrian or bicycle facilities throughout corridor. Restripe
roadway and shift lanes by narrowing median to add bicycle facilities. Consider green paint at bicycle conflict zones.

Assume bike facilities for entire 2.0 mile segment.

Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:

On-street bike facilities include added width, raised buffer, and striping

Subtotal

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)

Recommendation: Rehabilitate pavement along segment and repaint striping.

E41



CAMPO LRSP E College Parkway Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Replace HPS Bulbs with LED 16 EA $896 $14,336
$14,336

$5,734
$20,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Lighting Study 1 EA $5,000 $5,000
Install Single Mast-Arm Lighting with LED
Bulbs

48 EA $10,000 $480,000

$485,000

$194,000
$72,750
$48,500

$800,500
Assumptions:

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Sidewalk 13,200 SF $5 $66,000
Remove Concrete Ramps 30 EA $784 $23,520
Install Sidewalk 13,200 SF $20 $264,000
Install Sidewalk Ramp (includes Detectable
Warnings)

30 EA $7,080 $212,400

$565,920

$226,368
$84,888
$56,592

$934,000

Site Improvement Costs

Recommendation: Provide PROWAG compliant pedestrian facilities

Subtotal

Preliminary Engineering (15%)
Construction Engineering (10%)

Project Cost Summary

Assumed 25% of sidewalk non-compliant

Contingency (40%)

Assumptions:
Total Site Improvement Cost

Total Site Improvement Cost

Assume three streetlights every 0.25 miles in each direction.

Contingency (40%)

Construction Engineering (10%)

Subtotal

Contingency (40%)
Total Site Improvement Cost

Site Improvement Costs

Project Cost Summary

Recommendation: Conduct a lighting study to verify illuminance and streetlight pole spacing. Install streetlighting if
necessary.

Recommendation: Replace HPS bulbs with LED bulbs.

Subtotal
Project Cost Summary

Site Improvement Costs

Preliminary Engineering (15%)

Assumptions:
Based on number of existing street lights within  0.25 segment from N Lompa Lane to Silver Lane
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CAMPO LRSP E College Parkway Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Curb Painting (Yellow or Red) 30 LF $1 $30
$30

$12

$5

$3
$50

Recommendation: Reduce curb radii at the intersection.

Improvements Quantity Units Unit Cost
Improvement

Cost

Intersection Realignment 1 INT $10,000,000 $10,000,000
$10,000,000

$4,000,000
$1,500,000
$1,000,000

$16,500,000
Assumptions:

Improvements Quantity Units Unit Cost
Improvement

Cost

Signal Retiming 1 INT $3,000 $3,000
$3,000

$1,200
$450
$300

$5,000
Assumptions:

Intersection realignment assumes civil work, pedestrian facilities, and hardware components.

Contingency (40%)

Construction Engineering (10%)

Project Cost Summary
Subtotal

Recommendation: Stripe the curb to be red within the vicinity of the fire hydrant to be compliant with local
standards.

Site Improvement Costs

Site Improvement Costs

Recommendation: Evaluate signal phasing to consider protected N/S left turns,  lead pedestrian intervals (LPI), or
exclusive pedestrian phase.

Contingency (40%)

Preliminary Engineering (15%)

Construction Engineering (10%)

Assumptions:
Total Site Improvement Cost

Preliminary Engineering (15%)

Subtotal
Project Cost Summary

Total Site Improvement Cost

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumed two APS at each corner of each signalized intersection
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CAMPO LRSP E College Parkway Cost Estimate Details
Recommendation: Replace all pushbuttons with Accessible Pedestrian Signals (APS).

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pedestrian Pushbutton 50 EA $50 $2,500
Accessible Pedestrian Signal (APS) 50 EA $500 $25,000

$27,500

$11,000
$4,125
$2,750

$45,500
Assumptions:

Recommendation: Install 6-inch edgelines at the curve.

Improvements Quantity Units Unit Cost
Improvement

Cost

Install 6" White Edge Line 3,200 LF $3 $9,600
$9,600

$3,840
$1,440
$960

$16,000
Assumptions:

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost

Curve length and tangent is 3100 linear feet.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)

Assumed two APS at each corner of each signalized intersection

Project Cost Summary
Contingency (40%)

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost

Site Improvement Costs

Subtotal

DRAFT
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CAMPO LRSP N Carson St and W Nye Ln Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Improvements Quantity Units Unit Cost
Improvement

Cost
Intersection Realignment 1 INT $10,000,000 $10,000,000

$10,000,000

$4,000,000
$1,500,000
$1,000,000

$16,500,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Improvements Quantity Units Unit Cost
Improvement

Cost
Remove Concrete Ramps 4 EA $784 $3,136
Install Sidewalk Ramp (includes Detectable
Warnings)

8 EA $7,080 $56,640

$59,776

$23,910
$8,966
$5,978

$98,500

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 15,625 SF $10 $156,250
Aggregate Base (10") 15,625 SF $11 $171,875
Crosswalk Markings 1,920 SF $15 $28,800
Shark's Teeth Yield Markings 400 SF $15 $6,000

$328,125

$131,250
$49,219
$32,813

$541,500

Intersection realignment assumes civil work, pedestrian facilities, and hardware components.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)

Total Site Improvement Cost
Assumptions:

Recommendation: Realign the intersection, realign the curb ramps and restripe crosswalk, and provide pedestrian

Site Improvement Costs

Subtotal
Project Cost Summary

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:

Contingency (40%)

Uses intersection area of 15,625 SF

Preliminary Engineering (15%)
Construction Engineering (10%)

Recommendation: Rehabilitate pavement at intersection and repaint striping.

Recommendation: Realign the intersection, realign the curb ramps and restripe crosswalk, and provide pedestrian

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:
Assumed one curb perpendicular curb ramp becomes parallel curb ramps
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CAMPO LRSP N Carson St and W Nye Ln Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 625 SF $10 $6,250
Install S-Island or Raised Median 625 SF $20 $12,500
Install RRFB 4 EA $54,070 $216,280
Install Single Mast-Arm Lighting with LED
Bulbs

2 EA $10,000 $20,000

Install Dual Mast-Arm Lighting with LED Bulbs 1 EA $13,000 $13,000

Curb & Gutter 160 LF $40 $6,400
Install Sidewalk 1,600 SF $20 $32,000
Install Sidewalk Ramp (includes Detectable
Warnings)

4 EA $7,080 $28,320

$334,750

$133,900
$50,213
$33,475

$552,500

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 1,000 SF $10 $10,000
Install S-Island or Raised Median 1,000 SF $20 $20,000

$30,000

$12,000
$4,500
$3,000

$49,500
Assumptions:

Recommendation: Limit left turns from side streets with raised median islands and access management.

Site Improvement Costs

Subtotal

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Project Cost Summary
Contingency (40%)

Preliminary Engineering (15%)
Construction Engineering (10%)

Assumptions:

Total Site Improvement Cost

Project Cost Summary

Recommendation: Install pedestrian refuge area and enhanced pedestrian crossing (PHB, RRFB, etc.) with bulbouts.
Improve lighting at pedestrian crossing. Education and enforcement are critical components about enhanced
pedestrian crossings.

Site Improvement Costs

Assumes four RRFB at each location
Assumes that north raised median is extended to reach existing crosswalk

Assumes s-island extand 100 feet to connect center median

Subtotal
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CAMPO LRSP N Carson St and W Nye Ln Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Replace HPS Bulbs with LED 1 EA $896 $896
$896

$358
$1,500

Improvements Quantity Units Unit Cost
Improvement

Cost

Lighting Study 1 EA $5,000 $5,000

Install Dual Mast-Arm Lighting with LED Bulbs 1 EA $13,000 $13,000

$18,000

$7,200
$2,700
$1,800

$29,500
Assumptions:

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Debris from Sidewalk 1 MILE $320 $320
$320

$128
$48
$32

$500

Recommendation: Replace HPS bulbs with LED bulbs.

Only one light existing at intersection

Recommendation: Install lighting within the center median (dual mast arms) to light the crosswalk.

Site Improvement Costs

Subtotal

Project Cost Summary
Contingency (40%)

Total Site Improvement Cost
Assumptions:

Site Improvement Costs

Subtotal

Assumptions:
Assumed 25% of sidewalk non-compliant

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Site Improvement Costs

Project Cost Summary
Contingency (40%)

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost

Assumes lighting is on the north leg

Recommendation: Clear debris and maintain walkways. Work with utility companies to determine need. Relocate or
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CAMPO LRSP US-50 and Highlands Dr Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 10,000 SF $10 $100,000
Install S-Island or Raised Median 8,000 SF $20 $160,000
PHB 3 EA $350,000 $1,050,000
Custom Flashing Advisory Sign (with
Installation)

4 EA $5,000 $20,000

$1,330,000

$532,000
$199,500
$133,000

$2,194,500

Improvements Quantity Units Unit Cost
Improvement

Cost

Install Dual Mast-Arm Lighting with LED Bulbs 1 EA $13,000 $13,000

$13,000

$5,200
$1,950
$1,300

$21,500
Assumptions:

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 32,000 SF $10 $320,000
Aggregate Base (10") 32,000 SF $11 $352,000
1" UTACS Paving 32,000 SF $11 $352,000
Turn Arrow Markings 100 SF $15 $1,500
Install 4" White Edge Line 700 LF $2 $1,400

$1,026,900

$410,760
$154,035
$102,690

$1,694,500

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:
Assumed improvements to 200 feet of shoulder in each direction

Recommendation: Rehabilitate pavement and shoulder area.

Recommendation: Install intersection lighting with LED bulbs.

Site Improvement Costs

Preliminary Engineering (15%)

Total Site Improvement Cost

Subtotal
Project Cost Summary

Contingency (40%)

Construction Engineering (10%)

Assumed one light on SWC of Highlands Drive and US-50

Assumes one flashing advisory sign on each side of road in each direction

Assumes raised median extands for 500 feet on either side of Highlands Drive

Recommendation: Evaluate enhanced pedestrian facility (PHB) with advance warning signs.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:

Assumes location requires three PHB
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CAMPO LRSP US-50 and Highlands Dr Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Speed Study 1 EA $10,000 $10,000
Sign and Pole (with Installation) 2 EA $600 $1,200

$11,200

$4,480
$1,680
$1,120

$18,500
Assumptions:

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 6,000 SF $10 $60,000
1" UTACS Paving 6,000 SF $11 $66,000
Aggregate Base (10") 6,000 SF $11 $66,000

$192,000

$76,800
$28,800
$19,200

$317,000
Assumptions:

Improvements Quantity Units Unit Cost
Improvement

Cost

Install Roundabout 1 EA $1,718,705 $1,718,705
$1,718,705

$687,482
$257,806
$171,871

$2,836,000

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions: None

Assumed one sign in each direction entering speed reduction zone

Recommendation: Consider acceleration lane in the median for northbound to westbound left turns.

Site Improvement Costs

Subtotal
Project Cost Summary

Site Improvement Costs

Preliminary Engineering (15%)

Total Site Improvement Cost

Subtotal
Project Cost Summary

Contingency (40%)

Construction Engineering (10%)

Recommendation: Conduct speed study and enhance speed reduction zones signs. Install advanced street signs
and oversized speed limit signs.

Total Site Improvement Cost

Assumed 300 feet in eastbound and westbound directions

Recommendation: Consider roundabout in this location or realign Red Rock Rd and Highlands Dr for a full
(signalized) intersection.
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CAMPO LRSP US-50 and Highlands Dr Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 6,000 SF $10 $60,000
1" UTACS Paving 6,000 SF $11 $66,000
Aggregate Base (10") 6,000 SF $11 $66,000

$192,000

$76,800
$28,800
$19,200

$317,000
Assumptions:

Improvements Quantity Units Unit Cost
Improvement

Cost

Large Traffic Impact Study 1 EA $100,000 $100,000
$100,000

$40,000
$15,000
$10,000

$165,000
Assumptions: None

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumed one sign in each direction entering speed reduction zone

Construction Engineering (10%)
Total Site Improvement Cost

Recommendation: Study segment of US 50 from Linehan Road to Highlands Drive to limit lefts out of the side
streets with median islands and reroute truck and bus traffic.

Project Cost Summary
Contingency (40%)

Preliminary Engineering (15%)

Recommendation: Add acceleration lane for left turns out of Red Rock Road.

Site Improvement Costs

Subtotal
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Improvements Quantity Units Unit Cost
Improvement

Cost

On Street Bike Facility 3,000 SF $20 $60,000
$60,000

$24,000
$9,000
$6,000

$99,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Signal Retiming 1 INT $3,000 $3,000
$3,000

$1,200
$450
$300

$5,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Concrete Ramps 8 EA $784 $6,272
Install Sidewalk Ramp (includes Detectable
Warnings)

8 EA $7,080 $56,640

Accessible Pedestrian Signal (APS) 8 EA $500 $4,000
$66,912

$26,765
$10,037
$6,691

$110,500

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost
Assumptions: None

Recommendation: Coordinate signal timing with Jacks Valley/Clear Creek intersection.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:
Assumed number of ramps remains constant

Reconfigure roadway to accommodate for improved pedestrian or bicycle facilities throughout corridor. Restripe
roadway and shift lanes by narrowing median to add bicycle facilities. Consider green paint at bicycle conflict zones.

Site Improvement Costs

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost

Assumed bike N/S and E/W bike facilities.

Recommendation: Pedestrian improvements with PROWAG compliant crossings and pedestrian curb ramps.

Subtotal
Project Cost Summary

Contingency (40%)

Assumptions:

CAMPO LRSP US-50 and Airport Rd Cost Estimate Details
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Reconfigure roadway to accommodate for improved pedestrian or bicycle facilities throughout corridor. Restripe
CAMPO LRSP US-50 and Airport Rd Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 24,750 SF $10 $247,500
Aggregate Base (10") 24,750 SF $11 $272,250
1" UTACS Paving 24,750 SF $11 $272,250
Turn Arrow Markings 100 SF $15 $1,500
Install 6" White Edge Line 700 LF $3 $2,100

$795,600

$318,240
$119,340
$79,560

$1,312,500

Improvements Quantity Units Unit Cost Improvement

Install Dual Mast-Arm Lighting with LED Bulbs 4 EA $13,000 $52,000

$52,000

$20,800
$7,800
$5,200

$86,000
Assumptions:

Recommendation: Replace all pushbuttons with Accessible Pedestrian Signals (APS).

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pedestrian Pushbutton 8 EA $50 $400
Accessible Pedestrian Signal (APS) 8 EA $500 $4,000

$4,400

$1,760
$660
$440

$7,500

Assumed two pushbuttons on each corner of the intersection

Construction Engineering (10%)

Recommendation: Rehabilitate pavement along intersection and repaint striping.

Site Improvement Costs

Recommendation: Install dual-mast arm light poles on all corners.

Project Cost Summary
Contingency (40%)

Contingency (40%)

Preliminary Engineering (15%)

Total Site Improvement Cost
Construction Engineering (10%)

Assume dual mast-arm streetlight at each corner

Subtotal
Project Cost Summary

Total Site Improvement Cost
Assumptions:

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)

Subtotal

Site Improvement Costs

Total Site Improvement Cost
Assumptions:
Assumed area of 150 ft x 150 ft for intersection area

Site Improvement Costs

Preliminary Engineering (15%)
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Reconfigure roadway to accommodate for improved pedestrian or bicycle facilities throughout corridor. Restripe
CAMPO LRSP US-50 and Airport Rd Cost Estimate Details

Recommendation: Install 1A/1B signal pole for pedestrian signal head for improved visibility.

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Sign and Pole 8 EA $100 $800

Install Dual Mast-Arm Lighting with LED Bulbs 8 EA $13,000 $104,000

$104,800

$41,920
$15,720
$10,480

$173,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 6,720 SF $10 $67,200

Aggregate Base (10") 6,720 SF $11 $73,920

1" UTACS Paving 6,720 SF $11 $73,920
Remove Concrete Ramps 4 EA $784 $3,136
Remove Sidewalk 1,200 SF $5 $6,000
Curb & Gutter 240 LF $40 $9,600
Install Sidewalk 1,200 SF $20 $24,000
Install Sidewalk Ramp (includes Detectable
Warnings)

4 EA $7,080 $28,320

$286,096

$114,438
$42,914
$28,610

$472,000

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:

Recommendation: Realign the intersection to improve sight distance.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:
Assumed two pushbuttons on each corner of the intersection

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)
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Reconfigure roadway to accommodate for improved pedestrian or bicycle facilities throughout corridor. Restripe
CAMPO LRSP US-50 and Airport Rd Cost Estimate Details
Recommendation: Evaluate need for extra signal head. Center signal heads with each travel lane.

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Traffic Signal Head 2 EA $1,120 $2,240
$2,240

$896
$336
$224

$3,500
Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:
Assumed two pushbuttons on each corner of the intersection

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)
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CAMPO LRSP Goni Road and Old Hot Springs Road Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 6,720 SF $10 $67,200
Aggregate Base (10") 6,720 SF $11 $73,920
1" UTACS Paving 6,720 SF $11 $73,920
Remove Concrete Ramps 4 EA $784 $3,136
Remove Sidewalk 1,200 SF $5 $6,000
Curb & Gutter 240 LF $40 $9,600
Install Sidewalk 1,200 SF $20 $24,000
Install Sidewalk Ramp (includes Detectable
Warnings)

4 EA $7,080 $28,320

$286,096

$114,438
$42,914
$28,610

$472,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 8,400 SF $10 $84,000
Aggregate Base (10") 8,400 SF $11 $92,400
1" UTACS Paving 8,400 SF $11 $92,400

$176,400

$70,560
$26,460
$17,640

$291,000

Recommendation: Rehabilitate pavement and restripe crosswalks and other pavement markings.

Assumptions:
Uses intersection area of 8,400 SF

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:

Recommendation: Realign the intersection to improve sight distance.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
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CAMPO LRSP Goni Road and Old Hot Springs Road Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Lighting Study 1 EA $5,000 $5,000
Install Dual Mast-Arm Lighting with LED Bulbs 4 EA $13,000 $52,000

$57,000

$22,800
$8,550
$5,700

$94,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Concrete Ramps 4 EA $784 $3,136
Install Sidewalk Ramp (includes Detectable 4 EA $7,080 $28,320

$31,456

$12,582
$4,718
$3,146

$52,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Sign and Pole (with Installation) 4 EA $600 $2,400
Milling and Overlay 240 SF $5 $1,200
Install 24" Solid White Stop Line 240 LF $10 $2,400

$6,000

$2,400
$900
$600

$10,000

Construction Engineering (10%)
Total Site Improvement Cost

Subtotal
Project Cost Summary

Construction Engineering (10%)

Recommendation: Add signage for limited sight distance, install advanced warning signs, and relocate stop bars on
Old Hot Springs Road to improve sight distance.

Recommendation: Install streetlights at the intersection with LED bulbs in coordination with adjacent development
and intersection improvements.

Site Improvement Costs

Contingency (40%)

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Preliminary Engineering (15%)

Assume dual mast-arm streetlight on each corner.
Assumptions:

Recommendation: Install streetlights at the intersection with LED bulbs in coordination with adjacent development
and intersection improvements.

Site Improvement Costs

Total Site Improvement Cost
Assumptions:
Assumed one sign per leg.

Total Site Improvement Cost
Assumptions:
Assume dual mast-arm streetlight on each corner.

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
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CAMPO LRSP Goni Road and Old Hot Springs Road Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Speed Study 1 EA $10,000 $10,000
Remove Sign and Pole 2 EA $100 $200
Sign and Pole (with Installation) 4 EA $600 $2,400

$12,600

$5,040
$1,890
$1,260

$21,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Sign and Pole (with Installation) 4 EA $600 $2,400
$2,400

$960
$360
$240

$4,000

Improvements Quantity Units Unit Cost
Improvement

Cost

On Street Bike Facility 3,000 SF $20 $60,000
$60,000

$24,000
$9,000
$6,000

$99,000

Assume one sign per leg.

Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:
Assumed adding sign on two of four legs.

Recommendation: Install signage for heavy vehicles.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Total Site Improvement Cost
Assumptions:

Construction Engineering (10%)

Recommendation: Review existing speed limit sign locations and add new locations using oversized speed limit
signs.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Reconfigure roadway to accommodate for improved pedestrian or bicycle facilities throughout corridor. Restripe

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:
Assumed bike N/S and E/W bike facilities.
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CAMPO LRSP US-395 and Topsy Ln Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Retroreflective Backplates 30 EA $710 $21,300
$21,300

$8,520
$3,195
$2,130

$35,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Signal Retiming 1 INT $3,000 $3,000
$3,000

$1,200
$450
$300

$5,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Improvements Quantity Units Unit Cost
Improvement

Cost
Remove Debris from Sidewalk 1 MILE $320 $320

$320

$128
$48
$32

$500

Recommendation: Install retroreflective backplates on each signal head.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:
Assumed retroreflective backplates on all signal heads.

Recommendation: Clear debris from curb ramps.

Site Improvement Costs

Subtotal
Project Cost Summary

Recommendation: Coordinate signal timing with Jacks Valley/Clear Creek intersection.

Site Improvement Costs

Subtotal
Project Cost Summary

Assumed retroreflective backplates on all signal heads.

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:

Total Site Improvement Cost
Assumptions: None

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
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CAMPO LRSP US-395 and Topsy Ln Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Improvements Quantity Units Unit Cost
Improvement

Cost
Intersection Realignment 1 INT $10,000,000 $10,000,000

$10,000,000

$4,000,000
$1,500,000
$1,000,000

$16,500,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Sign and Pole (with Installation) 2 EA $600 $1,200
$1,200

$480
$180
$120

$2,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Sign and Pole (with Installation) 2 EA $600 $1,200
$1,200

$480
$180
$120

$2,000

Construction Engineering (10%)

Recommendation: Install oversized speed limit signage.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:
Intersection realignment assumes civil work, pedestrian facilities, and hardware components.

Recommendation: Redesign right turn lanes to improve sight visibility, reduce speeds for right turning vehicles, and

Site Improvement Costs

Subtotal
Project Cost Summary

Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:
Assumed one  new sign on NB and SB directions.

Recommendation: Install advance street name signs.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Total Site Improvement Cost
Assumptions:
Assumed one  new sign on NB and SB directions.
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CAMPO LRSP US-395 and Topsy Ln Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

High Friction Surface Treatment 400 SY $34 $13,600

$13,600

$5,440
$2,040
$1,360

$22,500

Improvements Quantity Units Unit Cost
Improvement

Cost

Sign and Pole (with Installation) 2 EA $600 $1,200
$1,200

$480
$180
$120

$2,000

Improvements Quantity Units Unit Cost
Improvement

Cost

Traffic Signal Head with Installation 2 EA $3,985 $7,970
$7,970

$3,188
$1,196
$797

$13,000

Construction Engineering (10%)

Recommendation: Install bike lane signage on Topsy Lane.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Construction Engineering (10%)
Total Site Improvement Cost

Assumptions:
Assumed one  new sign on NB and SB directions.

Total Site Improvement Cost
Assumptions:
One additional signal head in EB and WB direction needed.

Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:

Recommendation: Align signal heads with one centered over each lane.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
Preliminary Engineering (15%)

Recommendation: Rehabilitate pavement and restripe crosswalks and lane lines.
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CAMPO LRSP US-395 and Topsy Ln Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

Traffic Impact Study 1 EA $10,000 $10,000
$10,000

$4,000
$1,500
$1,000

$16,500

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 3,000 SF $10 $30,000
1" UTACS Paving 3,000 SF $11 $33,000
Aggregate Base (10") 3,000 SF $11 $33,000

$96,000

$38,400
$14,400
$9,600

$158,500

Improvements Quantity Units Unit Cost
Improvement

Cost

Remove Pavement 3,000 SF $10 $30,000
1" UTACS Paving 3,000 SF $11 $33,000
Aggregate Base (10") 3,000 SF $11 $33,000

$96,000

$38,400
$14,400
$9,600

$158,500

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:
One additional signal head in EB and WB direction needed.

Recommendation: Evaluate intersection design and modify medians to prevent vehicles from making a left out of

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:
One additional signal head in EB and WB direction needed.

Recommendation: Design compliant taper on Topsy Lane to allow for vehicles to merge.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:
One additional signal head in EB and WB direction needed.

Recommendation: Design compliant taper on northbound US 395 to allow for vehicles to merge.

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)
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CAMPO LRSP US-395 and Topsy Ln Cost Estimate Details

Improvements Quantity Units Unit Cost
Improvement

Cost

On Street Bike Facility 500 SF $20 $10,000
$10,000

$4,000
$1,500
$1,000

$16,500

Preliminary Engineering (15%)
Construction Engineering (10%)

Total Site Improvement Cost
Assumptions:
Assumed bike N/S and E/W bike facilities.

Recommendation: Reconfigure bike lane to avoid drop inlet or relocate drop inlet. Consider a more bike traversable

Site Improvement Costs

Subtotal
Project Cost Summary

Contingency (40%)

E62



E
6
3



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $119,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

```

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 5.00% 0.01

INJURY A $387,209 6 5.00% 0.06

INJURY B $141,477 17 5.00% 0.17

INJURY C $79,850 25 5.00% 0.25

PDO $12,951 114 5.00% 1.14

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.01 $7,286,652 $72,867

INJURY A 0.06 $387,209 $23,233

INJURY B 0.17 $141,477 $24,051

INJURY C 0.25 $79,850 $19,963

PDO 1.14 $12,951 $14,764

TOTAL ANNUAL BENEFITS (Summation of Column E) $154,877

TOTAL ANNUAL BENEFITS (Including Growth) $157,974

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $8,219

TOTAL ANNUALIZED COSTS $8,219

AVERAGE ANNUAL NET RETURN $149,755

BENEFIT/COST 19.22

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Dynamic Speed Feedback Sign CMF ID: 6885

N Carson Street from I-580 to Long Street

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $435,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

```

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 60.00% 0.00

INJURY A $387,209 0 60.00% 0.00

INJURY B $141,477 1 60.00% 0.12

INJURY C $79,850 0 60.00% 0.00

PDO $12,951 1 60.00% 0.12

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.12 $141,477 $16,977

INJURY C 0.00 $79,850 $0

PDO 0.12 $12,951 $1,554

TOTAL ANNUAL BENEFITS (Summation of Column E) $18,531

TOTAL ANNUAL BENEFITS (Including Growth) $18,902

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $29,953

TOTAL ANNUALIZED COSTS $29,953

AVERAGE ANNUAL NET RETURN ($11,051)

BENEFIT/COST 0.63

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install On-Street Bike Facility (NDOT CMF # BP-01)

N Carson Street from I-580 to Long Street

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $528,000 (NDOT Bid Tabs and other Local Projects)

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

```

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 28.00% 0.06

INJURY A $387,209 4 28.00% 0.22

INJURY B $141,477 3 28.00% 0.17

INJURY C $79,850 2 28.00% 0.11

PDO $12,951 14 28.00% 0.78

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.06 $7,286,652 $408,053

INJURY A 0.22 $387,209 $86,735

INJURY B 0.17 $141,477 $23,768

INJURY C 0.11 $79,850 $8,943

PDO 0.78 $12,951 $10,153

TOTAL ANNUAL BENEFITS (Summation of Column E) $537,652

TOTAL ANNUAL BENEFITS (Including Growth) $548,405

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $36,315

TOTAL ANNUALIZED COSTS $36,315

AVERAGE ANNUAL NET RETURN $512,090

BENEFIT/COST 15.10

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

N Carson Street from I-580 to Long Street

Lighting (FHWA Proven Safety Countermeasures CMF ID: 192)
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $8,903,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

```

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 71.00% 0.14

INJURY A $387,209 6 71.00% 0.85

INJURY B $141,477 17 71.00% 2.41

INJURY C $79,850 25 71.00% 3.55

PDO $12,951 114 0.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.14 $7,286,652 $1,034,705

INJURY A 0.85 $387,209 $329,902

INJURY B 2.41 $141,477 $341,526

INJURY C 3.55 $79,850 $283,469

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $1,989,603

TOTAL ANNUAL BENEFITS (Including Growth) $2,029,395

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $612,373

TOTAL ANNUALIZED COSTS $612,373

AVERAGE ANNUAL NET RETURN $1,417,022

BENEFIT/COST 3.31

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Convert Non-Signalized Urban Intersection to Roundabout (NDOT CMF # US-14)

N Carson Street from I-580 to Long Street

(NDOT Bid Tabs and other Local Projects)
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $352,000 (NDOT Bid Tabs and other Local Projects)

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

```

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 35.00% 0.07

INJURY A $387,209 6 35.00% 0.42

INJURY B $141,477 17 35.00% 1.19

INJURY C $79,850 25 35.00% 1.75

PDO $12,951 114 35.00% 7.98

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.07 $7,286,652 $510,066

INJURY A 0.42 $387,209 $162,628

INJURY B 1.19 $141,477 $168,358

INJURY C 1.75 $79,850 $139,738

PDO 7.98 $12,951 $103,347

TOTAL ANNUAL BENEFITS (Summation of Column E) $1,084,137

TOTAL ANNUAL BENEFITS (Including Growth) $1,105,819

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $24,210

TOTAL ANNUALIZED COSTS $24,210

AVERAGE ANNUAL NET RETURN $1,081,609

BENEFIT/COST 45.68

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Improve Pavement Friction - High Friction Surface Treatment (HFST) (NDOT CMF # CS-02)

N Carson Street from I-580 to Long Street
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $1,070,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

```

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 47.00% 0.09

INJURY A $387,209 2 47.00% 0.19

INJURY B $141,477 0 47.00% 0.00

INJURY C $79,850 2 47.00% 0.19

PDO $12,951 4 47.00% 0.38

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.09 $7,286,652 $684,945

INJURY A 0.19 $387,209 $72,795

INJURY B 0.00 $141,477 $0

INJURY C 0.19 $79,850 $15,012

PDO 0.38 $12,951 $4,869

TOTAL ANNUAL BENEFITS (Summation of Column E) $777,622

TOTAL ANNUAL BENEFITS (Including Growth) $793,175

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $73,628

TOTAL ANNUALIZED COSTS $73,628

AVERAGE ANNUAL NET RETURN $719,547

BENEFIT/COST 10.77

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Rectangular Rapid Flashing Beacons (RRFB) (NDOT CMF # BP-03)

N Carson Street from I-580 to Long Street

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

(NDOT Bid Tabs and other Local Projects)
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $515,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 32.00% 0.06

INJURY A $387,209 4 32.00% 0.26

INJURY B $141,477 3 32.00% 0.19

INJURY C $79,850 2 32.00% 0.13

PDO $12,951 14 32.00% 0.90

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.06 $7,286,652 $466,346

INJURY A 0.26 $387,209 $99,126

INJURY B 0.19 $141,477 $27,164

INJURY C 0.13 $79,850 $10,221

PDO 0.90 $12,951 $11,604

TOTAL ANNUAL BENEFITS (Summation of Column E) $614,460

TOTAL ANNUAL BENEFITS (Including Growth) $626,749

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $35,421

TOTAL ANNUALIZED COSTS $35,421

AVERAGE ANNUAL NET RETURN $591,328

BENEFIT/COST 17.69

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Improve Street Lighting Illuminance and Uniformity (CMF ID: 11026)

N Carson Street from I-580 to Long Street

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 05/06/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $103,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 14.40% 0.03

INJURY A $387,209 6 14.40% 0.17

INJURY B $141,477 22 14.40% 0.63

INJURY C $79,850 30 14.40% 0.86

PDO $12,951 149 0.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.03 $7,286,652 $209,856

INJURY A 0.17 $387,209 $66,910

INJURY B 0.63 $141,477 $89,131

INJURY C 0.86 $79,850 $68,671

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $434,568

TOTAL ANNUAL BENEFITS (Including Growth) $443,259

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $7,119

TOTAL ANNUALIZED COSTS $7,119

AVERAGE ANNUAL NET RETURN $436,140

BENEFIT/COST 62.27

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Lower Posted Speed Limit (CMF ID: 11288)

S Carson Street from Stewart Street to I-580



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $4,948,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 23.00% 0.05

INJURY A $387,209 6 23.00% 0.28

INJURY B $141,477 22 23.00% 1.01

INJURY C $79,850 30 23.00% 1.38

PDO $12,951 149 23.00% 6.85

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.05 $7,286,652 $335,186

INJURY A 0.28 $387,209 $106,870

INJURY B 1.01 $141,477 $143,175

INJURY C 1.38 $79,850 $110,194

PDO 6.85 $12,951 $88,764

TOTAL ANNUAL BENEFITS (Summation of Column E) $784,189

TOTAL ANNUAL BENEFITS (Including Growth) $799,873

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $340,318

TOTAL ANNUALIZED COSTS $340,318

AVERAGE ANNUAL NET RETURN $459,555

BENEFIT/COST 2.35

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Replace TWLTL with Raised Median (CMF ID: 2514)

S Carson Street from Stewart Street to I-580

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $759,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 33.00% 0.00

INJURY A $387,209 2 33.00% 0.13

INJURY B $141,477 4 33.00% 0.26

INJURY C $79,850 3 33.00% 0.20

PDO $12,951 19 33.00% 1.25

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.13 $387,209 $51,112

INJURY B 0.26 $141,477 $37,350

INJURY C 0.20 $79,850 $15,810

PDO 1.25 $12,951 $16,240

TOTAL ANNUAL BENEFITS (Summation of Column E) $120,512

TOTAL ANNUAL BENEFITS (Including Growth) $122,923

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $52,203

TOTAL ANNUALIZED COSTS $52,203

AVERAGE ANNUAL NET RETURN $70,719

BENEFIT/COST 2.35

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Lighting (FHWA Proven Safety Countermeasures)

S Carson Street from Stewart Street to I-580
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $26,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 2.00% 0.00

INJURY A $387,209 6 2.00% 0.02

INJURY B $141,477 22 2.00% 0.09

INJURY C $79,850 30 2.00% 0.12

PDO $12,951 149 2.00% 0.60

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $29,147

INJURY A 0.02 $387,209 $9,293

INJURY B 0.09 $141,477 $12,450

INJURY C 0.12 $79,850 $9,582

PDO 0.60 $12,951 $7,719

TOTAL ANNUAL BENEFITS (Summation of Column E) $68,190

TOTAL ANNUAL BENEFITS (Including Growth) $69,554

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,823

TOTAL ANNUALIZED COSTS $1,823

AVERAGE ANNUAL NET RETURN $67,731

BENEFIT/COST 38.16

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Advanced Street Name Signs (NDOT CMF # SI-13)

S Carson Street from Stewart Street to I-580

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $38,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 99.00% 0.20

INJURY A $387,209 6 99.00% 1.19

INJURY B $141,477 22 99.00% 4.36

INJURY C $79,850 30 99.00% 5.94

PDO $12,951 149 99.00% 29.50

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.20 $7,286,652 $1,442,757

INJURY A 1.19 $387,209 $460,005

INJURY B 4.36 $141,477 $616,275

INJURY C 5.94 $79,850 $474,312

PDO 29.50 $12,951 $382,072

TOTAL ANNUAL BENEFITS (Summation of Column E) $3,375,421

TOTAL ANNUAL BENEFITS (Including Growth) $3,442,930

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $2,648

TOTAL ANNUALIZED COSTS $2,648

AVERAGE ANNUAL NET RETURN $3,440,282

BENEFIT/COST 1300.21

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Change from Permitted or Permitted-Protected to Protected (CMF ID: 333)

S Carson Street from Stewart Street to I-580

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 05/06/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $1,892,500 (NDOT Bid Tabs and other Local Projects)

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 4.00% 0.00

INJURY A $387,209 0 4.00% 0.00

INJURY B $141,477 0 4.00% 0.00

INJURY C $79,850 0 4.00% 0.00

PDO $12,951 0 4.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.00 $79,850 $0

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $0

TOTAL ANNUAL BENEFITS (Including Growth) $0

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $130,164

TOTAL ANNUALIZED COSTS $130,164

AVERAGE ANNUAL NET RETURN ($130,164)

BENEFIT/COST 0.00

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Implement Systemic Signing and Visibility Improvements at Signalized Intersection (NDOT Planning Level CMF SI-14)

S Carson Street from Stewart Street to I-580



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $33,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 33.00% 0.00

INJURY A $387,209 2 33.00% 0.13

INJURY B $141,477 4 33.00% 0.26

INJURY C $79,850 3 33.00% 0.20

PDO $12,951 19 33.00% 1.25

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.13 $387,209 $51,112

INJURY B 0.26 $141,477 $37,350

INJURY C 0.20 $79,850 $15,810

PDO 1.25 $12,951 $16,240

TOTAL ANNUAL BENEFITS (Summation of Column E) $120,512

TOTAL ANNUAL BENEFITS (Including Growth) $122,923

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $2,270

TOTAL ANNUALIZED COSTS $2,270

AVERAGE ANNUAL NET RETURN $120,653

BENEFIT/COST 54.16

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Lighting (FHWA Proven Safety Countermeasures)

S Carson Street from Stewart Street to I-580

E77



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $4,574,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 19.00% 0.04

INJURY A $387,209 6 19.00% 0.23

INJURY B $141,477 22 19.00% 0.84

INJURY C $79,850 30 19.00% 1.14

PDO $12,951 149 19.00% 5.66

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.04 $7,286,652 $276,893

INJURY A 0.23 $387,209 $88,284

INJURY B 0.84 $141,477 $118,275

INJURY C 1.14 $79,850 $91,030

PDO 5.66 $12,951 $73,327

TOTAL ANNUAL BENEFITS (Summation of Column E) $647,808

TOTAL ANNUAL BENEFITS (Including Growth) $660,764

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $314,595

TOTAL ANNUALIZED COSTS $314,595

AVERAGE ANNUAL NET RETURN $346,170

BENEFIT/COST 2.10

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Reduced Conflict Intersection (S-Island, J-Turn, or RCUT) (NDOT CMF # US-02)

S Carson Street from Stewart Street to I-580

E78



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $26,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 2.00% 0.00

INJURY A $387,209 0 2.00% 0.00

INJURY B $141,477 1 2.00% 0.00

INJURY C $79,850 0 2.00% 0.00

PDO $12,951 0 2.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $566

INJURY C 0.00 $79,850 $0

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $566

TOTAL ANNUAL BENEFITS (Including Growth) $577

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,823

TOTAL ANNUALIZED COSTS $1,823

AVERAGE ANNUAL NET RETURN ($1,245)

BENEFIT/COST 0.32

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Advanced Street Name Signs (NDOT CMF # SI-13)

S Carson Street from Stewart Street to I-580

E79



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $20,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 14.00% 0.00

INJURY A $387,209 0 14.00% 0.00

INJURY B $141,477 2 14.00% 0.06

INJURY C $79,850 2 14.00% 0.06

PDO $12,951 3 14.00% 0.08

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.06 $141,477 $7,923

INJURY C 0.06 $79,850 $4,472

PDO 0.08 $12,951 $1,088

TOTAL ANNUAL BENEFITS (Summation of Column E) $13,482

TOTAL ANNUAL BENEFITS (Including Growth) $13,752

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,410

TOTAL ANNUALIZED COSTS $1,410

AVERAGE ANNUAL NET RETURN $12,342

BENEFIT/COST 9.75

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Lower Posted Speed Limit (CMF ID: 11288)

S Curry Street from Lake Glen Drive to Curry Circle

E80



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $14,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 20.00% 0.00

INJURY A $387,209 0 20.00% 0.00

INJURY B $141,477 2 20.00% 0.08

INJURY C $79,850 2 20.00% 0.08

PDO $12,951 3 20.00% 0.12

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.08 $141,477 $11,318

INJURY C 0.08 $79,850 $6,388

PDO 0.12 $12,951 $1,554

TOTAL ANNUAL BENEFITS (Summation of Column E) $19,260

TOTAL ANNUAL BENEFITS (Including Growth) $19,646

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $963

TOTAL ANNUALIZED COSTS $963

AVERAGE ANNUAL NET RETURN $18,683

BENEFIT/COST 20.40

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Prohibit On-Street Parking (CMF ID: 153)

S Curry Street from Lake Glen Drive to Curry Circle

E81



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 05/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $13,767,000 (NDOT Bid Tabs and other Local Projects)

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 49.70% 0.00

INJURY A $387,209 0 49.70% 0.00

INJURY B $141,477 2 49.70% 0.20

INJURY C $79,850 2 49.70% 0.20

PDO $12,951 3 49.70% 0.30

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.20 $141,477 $28,128

INJURY C 0.20 $79,850 $15,876

PDO 0.30 $12,951 $3,862

TOTAL ANNUAL BENEFITS (Summation of Column E) $47,866

TOTAL ANNUAL BENEFITS (Including Growth) $48,824

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $946,879

TOTAL ANNUALIZED COSTS $946,879

AVERAGE ANNUAL NET RETURN ($898,055)

BENEFIT/COST 0.05

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Change Lane Width From 10 to 12 (in feet) (CMF ID: 10223)

S Curry Street from Lake Glen Drive to Curry Circle



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $121,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 14.00% 0.00

INJURY A $387,209 4 14.00% 0.11

INJURY B $141,477 17 14.00% 0.48

INJURY C $79,850 21 14.00% 0.59

PDO $12,951 82 0.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.11 $387,209 $43,367

INJURY B 0.48 $141,477 $67,343

INJURY C 0.59 $79,850 $46,952

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $157,663

TOTAL ANNUAL BENEFITS (Including Growth) $160,816

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $8,357

TOTAL ANNUALIZED COSTS $8,357

AVERAGE ANNUAL NET RETURN $152,459

BENEFIT/COST 19.24

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Lower Posted Speed Limit (CMF ID: 11288)

Saliman Road from Long Street to Fairview Drive

E83



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $55,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 0.00% 0.00

INJURY A $387,209 4 20.00% 0.16

INJURY B $141,477 17 20.00% 0.68

INJURY C $79,850 21 20.00% 0.84

PDO $12,951 82 0.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.16 $387,209 $61,954

INJURY B 0.68 $141,477 $96,205

INJURY C 0.84 $79,850 $67,074

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $225,233

TOTAL ANNUAL BENEFITS (Including Growth) $229,737

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $3,783

TOTAL ANNUALIZED COSTS $3,783

AVERAGE ANNUAL NET RETURN $225,954

BENEFIT/COST 60.73

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Prohibit On-Street Parking (CMF ID: 153)

Saliman Road from Long Street to Fairview Drive

E84



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $3,760,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 23.00% 0.00

INJURY A $387,209 4 23.00% 0.18

INJURY B $141,477 17 23.00% 0.78

INJURY C $79,850 21 23.00% 0.97

PDO $12,951 82 23.00% 3.77

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.18 $387,209 $71,247

INJURY B 0.78 $141,477 $110,635

INJURY C 0.97 $79,850 $77,136

PDO 3.77 $12,951 $48,850

TOTAL ANNUAL BENEFITS (Summation of Column E) $307,868

TOTAL ANNUAL BENEFITS (Including Growth) $314,025

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $258,609

TOTAL ANNUALIZED COSTS $258,609

AVERAGE ANNUAL NET RETURN $55,416

BENEFIT/COST 1.21

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Replace TWLTL with Raised Median (CMF ID: 2514)

Saliman Road from Long Street to Fairview Drive

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

E85



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $30,000 (NDOT Bid Tabs and other Local Projects)

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 32.00% 0.00

INJURY A $387,209 1 32.00% 0.06

INJURY B $141,477 2 32.00% 0.13

INJURY C $79,850 6 32.00% 0.38

PDO $12,951 10 32.00% 0.64

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.06 $387,209 $24,781

INJURY B 0.13 $141,477 $18,109

INJURY C 0.38 $79,850 $30,663

PDO 0.64 $12,951 $8,288

TOTAL ANNUAL BENEFITS (Summation of Column E) $81,842

TOTAL ANNUAL BENEFITS (Including Growth) $83,478

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $2,063

TOTAL ANNUALIZED COSTS $2,063

AVERAGE ANNUAL NET RETURN $81,415

BENEFIT/COST 40.46

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Improve Street Lighting Illuminance and Uniformity (CMF: 11026)

Saliman Road from Long Street to Fairview Drive

E86



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $396,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 28.00% 0.00

INJURY A $387,209 1 28.00% 0.06

INJURY B $141,477 2 28.00% 0.11

INJURY C $79,850 6 28.00% 0.34

PDO $12,951 10 28.00% 0.56

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.06 $387,209 $21,684

INJURY B 0.11 $141,477 $15,845

INJURY C 0.34 $79,850 $26,830

PDO 0.56 $12,951 $7,252

TOTAL ANNUAL BENEFITS (Summation of Column E) $71,611

TOTAL ANNUAL BENEFITS (Including Growth) $73,044

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $27,236

TOTAL ANNUALIZED COSTS $27,236

AVERAGE ANNUAL NET RETURN $45,807

BENEFIT/COST 2.68

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Lighting (FHWA Proven Safety Countermeasures CMF ID: 192)

Saliman Road from Long Street to Fairview Drive
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $2,892,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 60.00% 0.00

INJURY A $387,209 0 60.00% 0.00

INJURY B $141,477 3 60.00% 0.36

INJURY C $79,850 1 60.00% 0.12

PDO $12,951 0 60.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.36 $141,477 $50,932

INJURY C 0.12 $79,850 $9,582

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $60,514

TOTAL ANNUAL BENEFITS (Including Growth) $61,724

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $198,943

TOTAL ANNUALIZED COSTS $198,943

AVERAGE ANNUAL NET RETURN ($137,219)

BENEFIT/COST 0.31

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install On-Street Bike Facility (NDOT CMF # BP-05)

Saliman Road from Long Street to Fairview Drive

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $16,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 48.00% 0.00

INJURY A $387,209 4 48.00% 0.38

INJURY B $141,477 17 48.00% 1.63

INJURY C $79,850 21 48.00% 2.02

PDO $12,951 82 48.00% 7.87

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.38 $387,209 $148,688

INJURY B 1.63 $141,477 $230,891

INJURY C 2.02 $79,850 $160,979

PDO 7.87 $12,951 $101,948

TOTAL ANNUAL BENEFITS (Summation of Column E) $642,506

TOTAL ANNUAL BENEFITS (Including Growth) $655,356

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,135

TOTAL ANNUALIZED COSTS $1,135

AVERAGE ANNUAL NET RETURN $654,221

BENEFIT/COST 577.48

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Chevron Signs, Curve Warning Signs, and Subsequent Flashing Beacons (CMF: 1914)

Saliman Road from Long Street to Fairview Drive

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $225,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 47.00% 0.00

INJURY A $387,209 0 47.00% 0.00

INJURY B $141,477 0 47.00% 0.00

INJURY C $79,850 1 47.00% 0.09

PDO $12,951 1 47.00% 0.09

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.09 $79,850 $7,506

PDO 0.09 $12,951 $1,217

TOTAL ANNUAL BENEFITS (Summation of Column E) $8,723

TOTAL ANNUAL BENEFITS (Including Growth) $8,898

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $15,510

TOTAL ANNUALIZED COSTS $15,510

AVERAGE ANNUAL NET RETURN ($6,612)

BENEFIT/COST 0.57

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Rectangular Rapid Flashing Beacons (RRFB) (NDOT CMF # BP-03)

Saliman Road from Long Street to Fairview Drive

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

(NDOT Bid Tabs and other Local Projects)
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $26,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 48.00% 0.10

INJURY A $387,209 3 48.00% 0.29

INJURY B $141,477 12 48.00% 1.15

INJURY C $79,850 27 48.00% 2.59

PDO $12,951 96 48.00% 9.22

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.10 $7,286,652 $699,519

INJURY A 0.29 $387,209 $111,516

INJURY B 1.15 $141,477 $162,982

INJURY C 2.59 $79,850 $206,972

PDO 9.22 $12,951 $119,354

TOTAL ANNUAL BENEFITS (Summation of Column E) $1,300,343

TOTAL ANNUAL BENEFITS (Including Growth) $1,326,350

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,823

TOTAL ANNUALIZED COSTS $1,823

AVERAGE ANNUAL NET RETURN $1,324,527

BENEFIT/COST 727.71

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Chevron Signs, Curve Warning Signs, and Subsequent Flashing Beacons (CMF: 1914)

E College Parkway from I-580 to US-50
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $3,485,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 60.00% 0.00

INJURY A $387,209 0 60.00% 0.00

INJURY B $141,477 1 60.00% 0.12

INJURY C $79,850 0 60.00% 0.00

PDO $12,951 0 60.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.12 $141,477 $16,977

INJURY C 0.00 $79,850 $0

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $16,977

TOTAL ANNUAL BENEFITS (Including Growth) $17,317

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $239,694

TOTAL ANNUALIZED COSTS $239,694

AVERAGE ANNUAL NET RETURN ($222,378)

BENEFIT/COST 0.07

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install On-Street Bike Facility (NDOT CMF # BP-05)

E College Parkway from I-580 to US-50
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $16,727,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 21.00% 0.04

INJURY A $387,209 3 21.00% 0.13

INJURY B $141,477 12 21.00% 0.50

INJURY C $79,850 27 21.00% 1.13

PDO $12,951 96 0.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.04 $7,286,652 $306,039

INJURY A 0.13 $387,209 $48,788

INJURY B 0.50 $141,477 $71,305

INJURY C 1.13 $79,850 $90,550

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $516,683

TOTAL ANNUAL BENEFITS (Including Growth) $527,016

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,150,464

TOTAL ANNUALIZED COSTS $1,150,464

AVERAGE ANNUAL NET RETURN ($623,448)

BENEFIT/COST 0.46

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Resurface Pavement (CMF ID: 10280)

E College Parkway from I-580 to US-50
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $20,000 (NDOT Bid Tabs and other Local Projects)

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 32.00% 0.06

INJURY A $387,209 1 32.00% 0.06

INJURY B $141,477 1 32.00% 0.06

INJURY C $79,850 7 32.00% 0.45

PDO $12,951 8 32.00% 0.51

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.06 $7,286,652 $466,346

INJURY A 0.06 $387,209 $24,781

INJURY B 0.06 $141,477 $9,055

INJURY C 0.45 $79,850 $35,773

PDO 0.51 $12,951 $6,631

TOTAL ANNUAL BENEFITS (Summation of Column E) $542,585

TOTAL ANNUAL BENEFITS (Including Growth) $553,437

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,376

TOTAL ANNUALIZED COSTS $1,376

AVERAGE ANNUAL NET RETURN $552,062

BENEFIT/COST 402.33

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Improve Street Lighting Illuminance and Uniformity (CMF: 11026)

E College Parkway from I-580 to US-50
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $5,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 36.00% 0.00

INJURY A $387,209 0 36.00% 0.00

INJURY B $141,477 0 36.00% 0.00

INJURY C $79,850 1 36.00% 0.07

PDO $12,951 1 36.00% 0.07

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.07 $79,850 $5,749

PDO 0.07 $12,951 $932

TOTAL ANNUAL BENEFITS (Summation of Column E) $6,682

TOTAL ANNUAL BENEFITS (Including Growth) $6,815

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $344

TOTAL ANNUALIZED COSTS $344

AVERAGE ANNUAL NET RETURN $6,471

BENEFIT/COST 19.82

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Implement Leading Pedestrian Interval (NDOT CMF # BP-05)

E College Parkway from I-580 to US-50
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/24/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $16,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 11.00% 0.00

INJURY A $387,209 0 11.00% 0.00

INJURY B $141,477 0 11.00% 0.00

INJURY C $79,850 0 11.00% 0.00

PDO $12,951 2 11.00% 0.04

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.00 $79,850 $0

PDO 0.04 $12,951 $570

TOTAL ANNUAL BENEFITS (Summation of Column E) $570

TOTAL ANNUAL BENEFITS (Including Growth) $581

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,100

TOTAL ANNUALIZED COSTS $1,100

AVERAGE ANNUAL NET RETURN ($519)

BENEFIT/COST 0.53

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Edgelines (CMF ID: 1945)

E College Parkway from I-580 to US-50

(NDOT Bid Tabs and other Local Projects)

DRAFT
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $16,500,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 46.00% 0.00

INJURY A $387,209 0 46.00% 0.00

INJURY B $141,477 0 46.00% 0.00

INJURY C $79,850 0 46.00% 0.00

PDO $12,951 0 46.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.00 $79,850 $0

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $0

TOTAL ANNUAL BENEFITS (Including Growth) $0

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,134,852

TOTAL ANNUALIZED COSTS $1,134,852

AVERAGE ANNUAL NET RETURN ($1,134,852)

BENEFIT/COST 0.00

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Raised Median with Marked Crosswalk (Uncontrolled) (CMF ID: 175)

N Carson Street & W Nye Lane

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $541,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 21.00% 0.04

INJURY A $387,209 1 21.00% 0.04

INJURY B $141,477 2 21.00% 0.08

INJURY C $79,850 7 21.00% 0.29

PDO $12,951 14 21.00% 0.59

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.04 $7,286,652 $306,039

INJURY A 0.04 $387,209 $16,263

INJURY B 0.08 $141,477 $11,884

INJURY C 0.29 $79,850 $23,476

PDO 0.59 $12,951 $7,615

TOTAL ANNUAL BENEFITS (Summation of Column E) $365,277

TOTAL ANNUAL BENEFITS (Including Growth) $372,583

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $37,209

TOTAL ANNUALIZED COSTS $37,209

AVERAGE ANNUAL NET RETURN $335,374

BENEFIT/COST 10.01

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Resurface Pavement (CMF ID: 10280)

N Carson Street & W Nye Lane

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $552,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 47.00% 0.00

INJURY A $387,209 0 47.00% 0.00

INJURY B $141,477 0 47.00% 0.00

INJURY C $79,850 0 47.00% 0.00

PDO $12,951 0 47.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.00 $79,850 $0

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $0

TOTAL ANNUAL BENEFITS (Including Growth) $0

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $38,000

TOTAL ANNUALIZED COSTS $38,000

AVERAGE ANNUAL NET RETURN ($38,000)

BENEFIT/COST 0.00

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Rectangular Rapid Flashing Beacons (RRFB) (NDOT CMF # BP-03)

N Carson Street & W Nye Lane

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

(NDOT Bid Tabs and other Local Projects)
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $49,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 19.00% 0.04

INJURY A $387,209 1 19.00% 0.04

INJURY B $141,477 2 19.00% 0.08

INJURY C $79,850 7 19.00% 0.27

PDO $12,951 14 19.00% 0.53

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.04 $7,286,652 $276,893

INJURY A 0.04 $387,209 $14,714

INJURY B 0.08 $141,477 $10,752

INJURY C 0.27 $79,850 $21,240

PDO 0.53 $12,951 $6,890

TOTAL ANNUAL BENEFITS (Summation of Column E) $330,489

TOTAL ANNUAL BENEFITS (Including Growth) $337,099

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $3,405

TOTAL ANNUALIZED COSTS $3,405

AVERAGE ANNUAL NET RETURN $333,694

BENEFIT/COST 99.01

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Reduced Conflict Intersection (S-Island, J-Turn, or RCUT) (NDOT CMF # US-02)

N Carson Street & W Nye Lane
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $1,500 (NDOT Bid Tabs and other Local Projects)

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 32.00% 0.00

INJURY A $387,209 0 32.00% 0.00

INJURY B $141,477 0 32.00% 0.00

INJURY C $79,850 0 32.00% 0.00

PDO $12,951 2 32.00% 0.13

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.00 $79,850 $0

PDO 0.13 $12,951 $1,658

TOTAL ANNUAL BENEFITS (Summation of Column E) $1,658

TOTAL ANNUAL BENEFITS (Including Growth) $1,691

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $103

TOTAL ANNUALIZED COSTS $103

AVERAGE ANNUAL NET RETURN $1,588

BENEFIT/COST 16.39

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Improve Street Lighting Illuminance and Uniformity (CMF: 11026)

N Carson Street & W Nye Lane
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $29,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 10.00% 0.00

INJURY A $387,209 0 10.00% 0.00

INJURY B $141,477 0 10.00% 0.00

INJURY C $79,850 0 10.00% 0.00

PDO $12,951 2 10.00% 0.04

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.00 $79,850 $0

PDO 0.04 $12,951 $518

TOTAL ANNUAL BENEFITS (Summation of Column E) $518

TOTAL ANNUAL BENEFITS (Including Growth) $528

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $2,029

TOTAL ANNUALIZED COSTS $2,029

AVERAGE ANNUAL NET RETURN ($1,501)

BENEFIT/COST 0.26

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Intersection Lighting (NDOT CMF # US-10)

N Carson Street & W Nye Lane

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $2,194,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 60.00% 0.12

INJURY A $387,209 0 60.00% 0.00

INJURY B $141,477 0 60.00% 0.00

INJURY C $79,850 0 60.00% 0.00

PDO $12,951 0 60.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.12 $7,286,652 $874,398

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.00 $79,850 $0

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $874,398

TOTAL ANNUAL BENEFITS (Including Growth) $891,886

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $150,935

TOTAL ANNUALIZED COSTS $150,935

AVERAGE ANNUAL NET RETURN $740,951

BENEFIT/COST 5.91

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install a Pedestrian Hybrid Beacons (PHBs) (NDOT CMF #BP-02)

US-50 and Highlands Drive
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $21,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 10.00% 0.02

INJURY A $387,209 0 10.00% 0.00

INJURY B $141,477 0 10.00% 0.00

INJURY C $79,850 1 10.00% 0.02

PDO $12,951 3 10.00% 0.06

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.02 $7,286,652 $145,733

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.02 $79,850 $1,597

PDO 0.06 $12,951 $777

TOTAL ANNUAL BENEFITS (Summation of Column E) $148,107

TOTAL ANNUAL BENEFITS (Including Growth) $151,069

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,479

TOTAL ANNUALIZED COSTS $1,479

AVERAGE ANNUAL NET RETURN $149,590

BENEFIT/COST 102.16

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Intersection Lighting (NDOT CMF # US-10)

US-50 and Highlands Drive
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $1,694,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 2 21.00% 0.08

INJURY A $387,209 0 21.00% 0.00

INJURY B $141,477 0 21.00% 0.00

INJURY C $79,850 2 21.00% 0.08

PDO $12,951 5 0.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.08 $7,286,652 $612,079

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.08 $79,850 $6,707

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $618,786

TOTAL ANNUAL BENEFITS (Including Growth) $631,162

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $116,546

TOTAL ANNUALIZED COSTS $116,546

AVERAGE ANNUAL NET RETURN $514,616

BENEFIT/COST 5.42

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Resurface Pavement (CMF ID: 10280)

US-50 and Highlands Drive
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $18,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 2 1.60% 0.01

INJURY A $387,209 0 1.60% 0.00

INJURY B $141,477 0 1.60% 0.00

INJURY C $79,850 2 1.60% 0.01

PDO $12,951 5 1.60% 0.02

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.01 $7,286,652 $46,635

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.01 $79,850 $511

PDO 0.02 $12,951 $207

TOTAL ANNUAL BENEFITS (Summation of Column E) $47,353

TOTAL ANNUAL BENEFITS (Including Growth) $48,300

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,272

TOTAL ANNUALIZED COSTS $1,272

AVERAGE ANNUAL NET RETURN $47,027

BENEFIT/COST 37.96

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Advanced Street Name Signs (CMD ID: 2449)

US-50 and Highlands Drive
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $317,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 2 51.00% 0.20

INJURY A $387,209 0 51.00% 0.00

INJURY B $141,477 0 51.00% 0.00

INJURY C $79,850 2 51.00% 0.20

PDO $12,951 5 0.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.20 $7,286,652 $1,486,477

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.20 $79,850 $16,290

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $1,502,767

TOTAL ANNUAL BENEFITS (Including Growth) $1,532,822

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $21,803

TOTAL ANNUALIZED COSTS $21,803

AVERAGE ANNUAL NET RETURN $1,511,019

BENEFIT/COST 70.30

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Reduced Conflict Intersection (S-Island, J-Turn, or RCUT) (NDOT CMF # US-02)

US-50 and Highlands Drive

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $2,836,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 2 71.00% 0.28

INJURY A $387,209 0 71.00% 0.00

INJURY B $141,477 0 71.00% 0.00

INJURY C $79,850 2 71.00% 0.28

PDO $12,951 5 71.00% 0.71

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.28 $7,286,652 $2,069,409

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.28 $79,850 $22,678

PDO 0.71 $12,951 $9,195

TOTAL ANNUAL BENEFITS (Summation of Column E) $2,101,282

TOTAL ANNUAL BENEFITS (Including Growth) $2,143,307

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $195,057

TOTAL ANNUALIZED COSTS $195,057

AVERAGE ANNUAL NET RETURN $1,948,251

BENEFIT/COST 10.99

(NDOT Bid Tabs and other Local Projects)

US-1

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Convert Non-Signalized Urban Intersection to Roundabout (NDOT CMF # US-14)

US-50 and Highlands Drive
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $165,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 2 51.00% 0.20

INJURY A $387,209 0 51.00% 0.00

INJURY B $141,477 0 51.00% 0.00

INJURY C $79,850 2 51.00% 0.20

PDO $12,951 5 0.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.20 $7,286,652 $1,486,477

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.20 $79,850 $16,290

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $1,502,767

TOTAL ANNUAL BENEFITS (Including Growth) $1,532,822

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $11,349

TOTAL ANNUALIZED COSTS $11,349

AVERAGE ANNUAL NET RETURN $1,521,473

BENEFIT/COST 135.07

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Reduced Conflict Intersection (S-Island, J-Turn, or RCUT) (NDOT CMF # US-02)

US-50 and Highlands Drive

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $99,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 60.00% 0.00

INJURY A $387,209 0 60.00% 0.00

INJURY B $141,477 0 60.00% 0.00

INJURY C $79,850 0 60.00% 0.00

PDO $12,951 1 60.00% 0.12

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.00 $79,850 $0

PDO 0.12 $12,951 $1,554

TOTAL ANNUAL BENEFITS (Summation of Column E) $1,554

TOTAL ANNUAL BENEFITS (Including Growth) $1,585

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $6,809

TOTAL ANNUALIZED COSTS $6,809

AVERAGE ANNUAL NET RETURN ($5,224)

BENEFIT/COST 0.23

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install On-Street Bike Facility (NDOT CMF # BP-05)

US-50 and Airport Road

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $1,312,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 2 21.00% 0.08

INJURY A $387,209 1 21.00% 0.04

INJURY B $141,477 3 21.00% 0.13

INJURY C $79,850 8 21.00% 0.34

PDO $12,951 43 0.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.08 $7,286,652 $612,079

INJURY A 0.04 $387,209 $16,263

INJURY B 0.13 $141,477 $17,826

INJURY C 0.34 $79,850 $26,830

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $672,998

TOTAL ANNUAL BENEFITS (Including Growth) $686,457

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $90,272

TOTAL ANNUALIZED COSTS $90,272

AVERAGE ANNUAL NET RETURN $596,185

BENEFIT/COST 7.60

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Resurface Pavement (CMF ID: 10280)

US-50 and Airport Road

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

E111



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $86,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 1 32.00% 0.06

INJURY A $387,209 0 32.00% 0.00

INJURY B $141,477 1 32.00% 0.06

INJURY C $79,850 1 32.00% 0.06

PDO $12,951 6 32.00% 0.38

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.06 $7,286,652 $466,346

INJURY A 0.00 $387,209 $0

INJURY B 0.06 $141,477 $9,055

INJURY C 0.06 $79,850 $5,110

PDO 0.38 $12,951 $4,973

TOTAL ANNUAL BENEFITS (Summation of Column E) $485,484

TOTAL ANNUAL BENEFITS (Including Growth) $495,193

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $5,915

TOTAL ANNUALIZED COSTS $5,915

AVERAGE ANNUAL NET RETURN $489,279

BENEFIT/COST 83.72

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Improve Street Lighting Illuminance and Uniformity (CMF ID: 11026)

US-50 and Airport Road

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

E112



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $472,000 (NDOT Bid Tabs and other Local Projects)

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 2 44.00% 0.18

INJURY A $387,209 1 44.00% 0.09

INJURY B $141,477 3 44.00% 0.26

INJURY C $79,850 8 44.00% 0.70

PDO $12,951 43 44.00% 3.78

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.18 $7,286,652 $1,282,451

INJURY A 0.09 $387,209 $34,074

INJURY B 0.26 $141,477 $37,350

INJURY C 0.70 $79,850 $56,215

PDO 3.78 $12,951 $49,006

TOTAL ANNUAL BENEFITS (Summation of Column E) $1,459,096

TOTAL ANNUAL BENEFITS (Including Growth) $1,488,277

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $32,464

TOTAL ANNUALIZED COSTS $32,464

AVERAGE ANNUAL NET RETURN $1,455,814

BENEFIT/COST 45.84

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Change Right-Turn Lane Geometry to Increase Line Of Sight (Intersection Level) (CMF ID: 8496)

US-50 and Airport Road
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $472,000 (NDOT Bid Tabs and other Local Projects)

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 44.00% 0.00

INJURY A $387,209 2 44.00% 0.18

INJURY B $141,477 4 44.00% 0.35

INJURY C $79,850 2 44.00% 0.18

PDO $12,951 3 44.00% 0.26

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.18 $387,209 $68,149

INJURY B 0.35 $141,477 $49,800

INJURY C 0.18 $79,850 $14,054

PDO 0.26 $12,951 $3,419

TOTAL ANNUAL BENEFITS (Summation of Column E) $135,422

TOTAL ANNUAL BENEFITS (Including Growth) $138,130

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $32,464

TOTAL ANNUALIZED COSTS $32,464

AVERAGE ANNUAL NET RETURN $105,666

BENEFIT/COST 4.25

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Change Right-Turn Lane Geometry to Increase Line Of Sight (Intersection Level) (CMF ID: 8496)

Goni Road and Old Hot Springs Road
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $291,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 21.00% 0.00

INJURY A $387,209 2 21.00% 0.08

INJURY B $141,477 4 21.00% 0.17

INJURY C $79,850 2 21.00% 0.08

PDO $12,951 3 0.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.08 $387,209 $32,526

INJURY B 0.17 $141,477 $23,768

INJURY C 0.08 $79,850 $6,707

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $63,001

TOTAL ANNUAL BENEFITS (Including Growth) $64,261

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $20,015

TOTAL ANNUALIZED COSTS $20,015

AVERAGE ANNUAL NET RETURN $44,247

BENEFIT/COST 3.21

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Resurface Pavement (CMF ID: 10280)

Goni Road and Old Hot Springs Road

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $94,000 (NDOT Bid Tabs and other Local Projects)

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 10.00% 0.00

INJURY A $387,209 0 10.00% 0.00

INJURY B $141,477 1 10.00% 0.02

INJURY C $79,850 1 10.00% 0.02

PDO $12,951 0 10.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.02 $141,477 $2,830

INJURY C 0.02 $79,850 $1,597

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $4,427

TOTAL ANNUAL BENEFITS (Including Growth) $4,515

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $6,465

TOTAL ANNUALIZED COSTS $6,465

AVERAGE ANNUAL NET RETURN ($1,950)

BENEFIT/COST 0.70

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Intersection Lighting (NDOT Planning Level CMF US-10)

Goni Road and Old Hot Springs Road
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $10,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 19.00% 0.00

INJURY A $387,209 2 19.00% 0.08

INJURY B $141,477 4 19.00% 0.15

INJURY C $79,850 2 19.00% 0.08

PDO $12,951 3 19.00% 0.11

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.08 $387,209 $29,428

INJURY B 0.15 $141,477 $21,505

INJURY C 0.08 $79,850 $6,069

PDO 0.11 $12,951 $1,476

TOTAL ANNUAL BENEFITS (Summation of Column E) $58,477

TOTAL ANNUAL BENEFITS (Including Growth) $59,647

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $688

TOTAL ANNUALIZED COSTS $688

AVERAGE ANNUAL NET RETURN $58,959

BENEFIT/COST 86.72

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Implement Systemic Signing and Marking Improvements at Stop-Controlled Intersections (NDOT CMF # US-17)

Goni Road and Old Hot Springs Road

(NDOT Bid Tabs and other Local Projects)
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $21,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 19.00% 0.00

INJURY A $387,209 2 19.00% 0.08

INJURY B $141,477 4 19.00% 0.15

INJURY C $79,850 2 19.00% 0.08

PDO $12,951 3 19.00% 0.11

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.08 $387,209 $29,428

INJURY B 0.15 $141,477 $21,505

INJURY C 0.08 $79,850 $6,069

PDO 0.11 $12,951 $1,476

TOTAL ANNUAL BENEFITS (Summation of Column E) $58,477

TOTAL ANNUAL BENEFITS (Including Growth) $59,647

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,444

TOTAL ANNUALIZED COSTS $1,444

AVERAGE ANNUAL NET RETURN $58,203

BENEFIT/COST 41.30

(NDOT Bid Tabs and other Local Projects)

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Implement Systemic Signing and Marking Improvements at Stop-Controlled Intersections (NDOT CMF # US-17)

Goni Road and Old Hot Springs Road
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/08/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $99,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 60.00% 0.00

INJURY A $387,209 0 60.00% 0.00

INJURY B $141,477 0 60.00% 0.00

INJURY C $79,850 0 60.00% 0.00

PDO $12,951 0 60.00% 0.00

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.00 $141,477 $0

INJURY C 0.00 $79,850 $0

PDO 0.00 $12,951 $0

TOTAL ANNUAL BENEFITS (Summation of Column E) $0

TOTAL ANNUAL BENEFITS (Including Growth) $0

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $6,809

TOTAL ANNUALIZED COSTS $6,809

AVERAGE ANNUAL NET RETURN ($6,809)

BENEFIT/COST 0.00

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install On-Street Bike Facility (NDOT CMF # BP-05)

Goni Road and Old Hot Springs Road

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/18/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $35,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 15.00% 0.00

INJURY A $387,209 0 15.00% 0.00

INJURY B $141,477 5 15.00% 0.15

INJURY C $79,850 15 15.00% 0.45

PDO $12,951 58 15.00% 1.74

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.15 $141,477 $21,222

INJURY C 0.45 $79,850 $35,933

PDO 1.74 $12,951 $22,534

TOTAL ANNUAL BENEFITS (Summation of Column E) $79,689

TOTAL ANNUAL BENEFITS (Including Growth) $81,282

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $2,407

TOTAL ANNUALIZED COSTS $2,407

AVERAGE ANNUAL NET RETURN $78,875

BENEFIT/COST 33.77

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

#NAME?
CMF METHOD

092202057: CAMPO LRSP

Add 3-Inch Yellow Retroreflective Sheeting to Signal Backplates  (NDOT CMF # SI-10)

US-395 and Topsy Lane
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/18/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $2,000

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 2.00% 0.00

INJURY A $387,209 0 2.00% 0.00

INJURY B $141,477 5 2.00% 0.02

INJURY C $79,850 15 2.00% 0.06

PDO $12,951 58 2.00% 0.23

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.02 $141,477 $2,830

INJURY C 0.06 $79,850 $4,791

PDO 0.23 $12,951 $3,005

TOTAL ANNUAL BENEFITS (Summation of Column E) $10,625

TOTAL ANNUAL BENEFITS (Including Growth) $10,838

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $138

TOTAL ANNUALIZED COSTS $138

AVERAGE ANNUAL NET RETURN $10,700

BENEFIT/COST 78.79

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Advanced Street Name Signs (NDOT CMF # SI-13)

US-395 and Topsy Lane
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BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/18/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $16,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 19.00% 0.00

INJURY A $387,209 0 19.00% 0.00

INJURY B $141,477 5 19.00% 0.19

INJURY C $79,850 15 19.00% 0.57

PDO $12,951 58 19.00% 2.20

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.19 $141,477 $26,881

INJURY C 0.57 $79,850 $45,515

PDO 2.20 $12,951 $28,543

TOTAL ANNUAL BENEFITS (Summation of Column E) $100,939

TOTAL ANNUAL BENEFITS (Including Growth) $102,958

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,135

TOTAL ANNUALIZED COSTS $1,135

AVERAGE ANNUAL NET RETURN $101,823

BENEFIT/COST 90.72

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Install Reduced Conflict Intersection (S-Island, J-Turn, or RCUT) (NDOT CMF # SI-01)

US-395 and Topsy Lane

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

E122



BENEFIT-COST RATIO (BCR)
(2023 DOLLAR FIGURES) 04/18/24

ENGINEERING AUTHORIZATION NO. NONE

PROJECT NO.

COUNTERMEASURE

PROJECT LOCATION

ROADWAY CHARACTERISTICS

DEMOGRAPHIC DESIGNATION

FUNCTIONAL CLASSIFICATION

IMPLEMENTATION COSTS $22,500

ANNUAL MAINTENENCE COSTS $0

CURRENT PRIME INTEREST RATE 3.25%

PERCENTAGE OF GROWTH 2.00%

ESTIMATED SERVICE LIFE 20 YEAR(S)

LENGTH OF STUDY YEAR(S)

CALCULATION OF REDUCTIONS

Crash Reduction Factor (CRF) - Clearinghouse, www.cmfclearinghouse.org

Equate crash types to crash severity for total reductions by severity.

PRESENT EXPECTED CRASHES SAVED

CRASHES CRF % ANNUALLY

2023 CRASH (A) (B) (C)

COSTS

FATAL $7,286,652 0 35.00% 0.00

INJURY A $387,209 0 35.00% 0.00

INJURY B $141,477 5 35.00% 0.35

INJURY C $79,850 15 35.00% 1.05

PDO $12,951 58 35.00% 4.06

CALCULATION OF BENEFITS

CRASHES SAVED SOCIETAL SOCIETAL

ANNUALLY COST BENEFIT

(C) (D) (E)

FATAL 0.00 $7,286,652 $0

INJURY A 0.00 $387,209 $0

INJURY B 0.35 $141,477 $49,517

INJURY C 1.05 $79,850 $83,843

PDO 4.06 $12,951 $52,580

TOTAL ANNUAL BENEFITS (Summation of Column E) $185,940

TOTAL ANNUAL BENEFITS (Including Growth) $189,659

CAPITAL RECOVERY FACTOR 0.0688

ANNUALIZED IMPLEMENTATION COSTS $1,548

TOTAL ANNUALIZED COSTS $1,548

AVERAGE ANNUAL NET RETURN $188,111

BENEFIT/COST 122.56

(NDOT Bid Tabs and other Local Projects)

*Since the current process for estimating crash reduction uses crash history, it is not possible to estimate the predicted crashes for those areas in which no existing
crashes exist.  It is anticipated that the application of the specified countermeasures will lower the probability of future crashes at these locations.

PROJECT SAFETY PROCESS
CMF METHOD

092202057: CAMPO LRSP

Improve Pavement Friction - High Friction Surface Treatment (NDOT CMF #CS-02)

US-395 and Topsy Lane

E123
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Safe Streets and Roads for All 

Self-Certification Eligibility Worksheet 
All applicants should follow the instructions in the NOFO to correctly apply for a grant. See the SS4A website for more 
information. 

Table 1 of the SS4A NOFO describes eight components of an Action Plan, which correspond to the questions in this 
worksheet. Applicants should use this worksheet to determine whether their existing plan(s) contains the required 
components to be considered an eligible Action Plan for SS4A. 

This worksheet is required for all SS4A Implementation Grant applications and any Planning and Demonstration Grant 
applications to conduct Supplemental Planning/Demonstration Activities only. Please complete the form in its 
entirety, do not adjust the formatting or headings of the worksheet, and upload the completed PDF with your application. 

Eligibility 
An Action Plan is considered eligible for an SS4A application for an Implementation Grant or a Planning and 
Demonstration Grant to conduct Supplemental Planning/Demonstration Activities if the following two conditions are met: 

You can answer “YES” to Questions 3, 7, and 9 in this worksheet; and 
You can answer “YES” to at least four of the six remaining Questions, 1, 2, 4, 5, 6, and 8. 

If both conditions are not met, an applicant is still eligible to apply for a Planning and Demonstration Grant to fund the 
creation of a new Action Plan or updates to an existing Action Plan to meet SS4A requirements. 

Applicant Information 

Lead Applicant:  ______________________________________________ UEI: ____________________________________ 

Action Plan Documents 
In the table below, list the relevant Action Plan and any additional plans or documents that you reference in this form. 
Please provide a hyperlink to any documents available online or indicate that the Action Plan or other documents will be 
uploaded in Valid Eval as part of your application. Note that, to be considered an eligible Action Plan for SS4A, the plan(s) 
coverage must be broader than just a corridor, neighborhood, or specific location. 

Document Title Link 
Date of Most 

Recent Update 
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Action Plan Components 
For each question below, answer “YES” or “NO.” If “YES,” list the relevant plan(s) or supporting documentation that address 
the condition and the specific page number(s) in each document that corroborates your response. This form provides 
space to reference multiple plans, but please list only the most relevant document(s). 

1. Leadership Commitment and Goal Setting 
Are BOTH of the following true? 

A high-ranking official and/or governing body in the jurisdiction publicly committed to an YES 
eventual goal of zero roadway fatalities and serious injuries; and 

NOThe commitment includes either setting a target date to reach zero OR setting one or more 
targets to achieve significant declines in roadway fatalities and serious injuries by a specific date. 

Note: This may include a resolution, policy, ordinance, executive order, or other official announcement 
from a high-ranking official and the official adoption of a plan that includes the commitment by a 
legislative body. 

If “YES,” please list the relevant document(s) and page number(s) that corroborate your response. 

Document Title Page Number(s) 

2. Planning Structure 

YESTo develop the Action Plan, was a committee, task force, implementation group, or similar body 
established and charged with the plan’s development, implementation, and monitoring? 

NO 
Note: This should include a description of the membership of the group and what role they play in the 
development, implementation, and monitoring of the Action Plan. 

If “YES,” please list the relevant document(s) and page number(s) that corroborate your response. 

Document Title Page Number(s) 
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3. Safety Analysis 
Does the Action Plan include ALL of the following? 

Analysis of existing conditions and historical trends to provide a baseline level of crashes 
involving fatalities and serious injuries across a jurisdiction, locality, Tribe, or region; YES 
Analysis of the location where there are crashes, the severity, as well as contributing factors and 
crash types; NO 
Analysis of systemic and specific safety needs, as needed (e.g., high-risk road features or specific 
safety needs of relevant road users); and, 
A geospatial identification (geographic or locational data using maps) of higher risk locations. 

Note: Availability and level of detail of safety data may vary greatly by location. The Fatality and Injury 
Reporting System Tool (FIRST) provides county- and city-level data. When available, local data should 
be used to supplement nationally available data sets. 

If “YES,” please list the relevant document(s) and page number(s) that corroborate your response. 

Document Title Page Number(s) 

4. Engagement and Collaboration 
Did the Action Plan development include ALL of the following activities? 

Engagement with the public and relevant stakeholders, including the private sector and community YES 
groups; 
Incorporation of information received from the engagement and collaboration into the plan; and NO 
Coordination that included inter- and intra-governmental cooperation and collaboration, as 
appropriate. 

Note: This should be a description of public meetings, participation in public and private events, and 
proactive meetings with stakeholders. 

If “YES,” please list the relevant document(s) and page number(s) that corroborate your response. 

Document Title Page Number(s) 
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5. Equity Considerations 
Did the Action Plan development include ALL of the following? 

YESConsiderations of equity using inclusive and representative processes; 
The identification of underserved communities through data; and 

NOEquity analysis developed in collaboration with appropriate partners, including population 
characteristics and initial equity impact assessments of proposed projects and strategies. 

Note: This should include data that identifies underserved communities and/or reflects the impact of 
crashes on underserved communities, prioritization criteria that consider equity, or a description of 
meaningful engagement and collaboration with appropriate stakeholders. 

If “YES,” please list the relevant document(s) and page number(s) that corroborate your response. 

Document Title Page Number(s) 

6. Policy and Process Changes 
Are BOTH of the following true? 

YESThe plan development included an assessment of current policies, plans, guidelines, and/or 
standards to identify opportunities to improve how processes prioritize safety; and 

NOThe plan discusses implementation through the adoption of revised or new policies, guidelines, 
and/or standards. 

Note: This may include existing and/or recommended Complete Streets policy, guidelines for 
community engagement and collaboration, policy for prioritizing areas of greatest need, local laws 
(e.g., speed limit), design guidelines, and other policies and processes that prioritize safety. 

If “YES,” please list the relevant document(s) and page number(s) that corroborate your response. 

Document Title Page Number(s) 
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7. Strategy and Project Selections 

YESDoes the plan identify a comprehensive set of projects and strategies to address the safety problems in 
the Action Plan, with information about time ranges when projects and strategies will be deployed, and 

NOan explanation of project prioritization criteria? 

Note: This should include one or more lists of community-wide multi-modal and multi-disciplinary 
projects that respond to safety problems and reflect community input and a description of how your 
community will prioritize projects in the future. 

If “YES,” please list the relevant document(s) and page number(s) that corroborate your response. 

Document Title Page Number(s) 

8. Progress and Transparency 
Does the plan include BOTH of the following? YES 

A description of how progress will be measured over time that includes, at a minimum, outcome 
data. NO 
The plan is posted publicly online. 

Note: This should include a progress reporting structure and list of proposed metrics. 

If “YES,” please list the relevant document(s) and page number(s) that corroborate your response. 

Document Title Page Number(s) 

9. Action Plan Date 

Was at least one of your plans finalized and/or last updated between 2019 and April 30, 2024? 
YES 

NO 
Note: Updates may include major revisions, updates to the data used for analysis, status updates, or the 
addition of supplemental planning documents, including but not limited to an Equity Plan, one or more 
Road Safety Audits conducted in high-crash locations, or a Vulnerable Road User Plan. 

If “YES,” please list your most recent document(s), date of finalization, and page number(s) that 
corroborate your response. 

Document Title 
Date of Most 

Recent Update Page Number(s) 
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