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Appendix 1

NOACA INVEST Implementation Project Work Plan
Background and Introduction
Transportation safety is a critical public health issue in the United States. Nationwide,
crashes killed more than 32,000 people per year in 2011. Last year in Ohio, there were
roughly 287,000 traffic crashes and 1,122 people were killed on the state’s
transportation system. The Cleveland Metropolitan region with a population of just over
2 million comprises almost 18 percent of the state’s population. In 2012, with more than
46,000 crashes, the region accounted for more than 16 percent of all traffic crashes in
Ohio and experienced 98 fatal crashes killing 103 people. This accounts for 9 percent
of the fatalities in Ohio. Additionally, the region experienced 17,477 injury crashes
accounting for more than 24 percent of all of the state’s injury crashes. The annual cost
to the region of these serious crashes is estimated at about $1.5 billion1.
Since 2008, NOACA has been actively analyzing crashes in the region and conducting
road safety audits at various intersections. The Cleveland metro region does not
currently have an adopted goal or performance target related to transportation safety.
To better focus efforts on reducing fatal and severe injury crashes in the Cleveland
metro region, NOACA is revamping its Regional Safety Program for fiscal year 2015.
The Regional Safety Program will become a stand alone work program emphasis area
for the first time and will start to focus on:








MAP-21 safety performance measures.
Developing systemic performance measures for identifying high severity crash
arterials across the region.
Using strategies, including those identified in the Highway Safety Manual, to
evaluate arterial safety counter measures, such as medians, speed
management, access management, roundabouts, and road diets.
Safety strategies that match solutions to the crash pattern and street and
neighborhood context, rather than an approach of simply bringing roadways up to
adopted standards.
Convene a targeted workgroup of safety professionals (law enforcement, EMS,
etc.) to develop targeted strategies to reduce the prevalence of common crash
behaviors like driving under the influence of alcohol and/or drugs, speeding and
aggressive driving.

1

FHWA (1994) Motor Vehicle Accident Costs – Technical Advisory, T 7570.2, Federal Highway Administration,
(http://www.fhwa.dot.gov), Course#15257, p. VI-28
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Continue data collection and analysis of ODOT crash data to support regional
and local planning efforts.
Integrate all of the 5 E’s (Education, Enforcement, Evaluation, Engineering and
Encouragement) of safety into regional and local plans and projects.

NOACA was awarded an implementation grant as part of the Federal Highway
Administration’s (FHWA) Infrastructure Voluntary Evaluation Sustainability Tool
(INVEST). The project will:





Use INVEST to evaluate the effectiveness of NOACA’s Regional Safety Program
Improve NOACA’s safety data analysis and reporting
Produce a Transportation Safety Action Plan to implement improvements and
expand the sustainability of the NOACA Regional Safety Program
Develop a case study that demonstrates to other MPOs and DOTs how INVEST
can help agencies improve in the important sustainability area of safety.

The ultimate goal is to improve our region’s sustainability by reducing fatal and serious
injuries that negatively impact the social and economic principles through loss of life,
injury and damages to personal and public property. The INVEST tool will allow NOACA
to assess the sustainability of our current Regional Safety Program and incorporate
sustainable strategies into the development of a Transportation Safety Action Plan
(TSAP). The results will be used to refine our regional safety goals and objectives,
evaluate and prioritize projects and establish safety performance measures and targets.
Project Approach
The key components of this project will be:
1.
2.
3.
4.
5.
6.

Project Startup, Oversight and Stakeholder Engagement
Use INVEST tool to evaluate NOACA’s Regional Safety Program
State of Safety in the Cleveland Metropolitan Region Report
Transportation Safety Action Plan
Calculate the additional INVEST points earned
Final INVEST Report and Case Study

Task 1: Project Startup, Oversight and Stakeholder Engagement
The project will be managed by Josh Naramore and NOACA staff in coordination with
Carmen Stemen from Ohio FHWA and Melissa Furlong from Pennsylvania FHWA.
NOACA will maintain a record of the project goals, a schedule for the contents and
steps in the scope. The project manager will review the goals, coordinate and monitor
Page 2
July 28, 2014

NOACA INVEST Work Plan

2

scope activities, coordinate with and between the project team and advisory council,
and maintain a schedule for actions, deliverables and meetings.
A) Stakeholder Engagement and Coordination
Stakeholder engagement will be a crucial component in NOACA’s Regional Safety
Program. This engagement process will include the creation of a Safety & Operations
Council (SOC), which will guide the technical development of the components of this
project.
NOACA was awarded access to federal technical assistance from FHWA as part of the
Strategic Highway Research Program 2 (SHRP 2). The resources assisted NOACA in
evaluating the region’s transportation operations capabilities and develop an
implementation plan to improve the reliability of the regional transportation system
through management and operations. This includes incident management, signal
coordination, law enforcement and emergency response, and local agency engineering
staff coordination. The implementation of the SHRP 2 project and the INVEST grant will
help NOACA on improving our system management, operations and safety over the
next few years as part of the Overall Work Program (OWP). The linkages between
safety and operations with respect to incident management, engaging law enforcement
and emergency responders overlap. Because of this overlap between the SHRP 2
project and the INVEST grant, NOACA is proposing to establish a Safety & Operations
Council (SOC).
The SOC will be an Advisory Council to the Transportation Subcommittee and
subsequently to the Planning & Programming Committee. The intent is to bring together
the E’s of safety into one group (engineering, enforcement, education, emergency
response and evaluation) and provide a forum to discuss overlapping issues of safety
and operations.
The SOC would consist of a cross-section of multiple disciplines: local agency planning
and engineering staff, law enforcement and emergency responders, ODOT, FHWA,
GCRTA, Ohio Traffic Safety Office and community members. It will initially oversee the
development of both the SHRP2 implementation plan and NOACA TSAP as part of the
INVEST grant. Upon completion of both plans, the SOC will identify and prioritize safety
and operations strategies to seek funding and advise the Transportation Subcommittee
on. For safety, this will focus on strategies to reduce fatal and serious injury crashes. A
total of six SOC meetings are expected to take place between October 2014 and April
2015.
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NOACA and FHWA staff will also form a project management team that will guide the
development of this project and the final INVEST report and case study.
B) Proposed Meetings
1. Safety and Operations Council Meetings – Monthly from October 2014 – April
2015.
2. Project Management Team – Four conference calls (October and December
2014 and February and April 2015)
C) NOACA Standing Committees
a. Transportation Subcommittee Presentation – April 2015
b. Planning & Programming Committee Presentation – May 2015
c. Executive Committee Presentation – June 2015
d. NOACA Board Presentation – July 2015
Task 1 Deliverables:
- Outline of the preliminary project goals and objectives and create work plan.
- Creation of SOC
- Six SOC meetings and four Project Management Team meetings
- Meeting documentation
Task 2: Use INVEST tool to evaluate NOACA’s Regional Safety Program
NOACA will utilize the INVEST tool to evaluate the Regional Safety Program using the
criteria related to safety:
 System Planning Criterion #6: Safety Planning (SP-6);
 Transportation Systems Management and Operations (SP-14)
 Linking Asset Management and Planning (SP-15)
 Project Development Criterion #4 Highway and Traffic Safety (PD-4).
 PD-10 Pedestrian Access
 PD-11 Bicycle Access
 PD-13 Freight Mobility
 Operations and Maintenance Criterion #5: Safety Management (OM-5); and
 OM-9 Maintenance Management System? And/or OM-10 Highway Infrastructure
Preservation and Maintenance
 OM-11 Traffic Control Infrastructure Maintenance
OM-13 Transportation Management and OperationsOM-14 Work Zone Traffic
Control
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Evaluate NOACA’s Regional Safety Program using the INVEST criteria above. Under
these criteria, a program scores points for actions such as assessing current safety
performance, evaluating safety performance, and identifying performance metrics.
NOACA will engage the SOC in reviewing the results of the evaluation. From the SOC
review, determine if additional INVEST criteria may be utilized. Recommendations for
changes to the program will also be developed. A consultant will be used to assist with
this task.
Task 2 Deliverables (Consultant Assisted Deliverables):
- Assessment of the Regional Safety Program
- INVEST tool evaluation summary
- Recommendations based on the assessment and INVEST tool

Task 3: State of Safety in the Cleveland Metropolitan Region
Before embarking on the TSAP NOACA is proposing to take a different approach to
regional crash analysis and create a State of Safety in the Cleveland Metropolitan
Region Data Report. This will replace the NOACA Crash Report that was produced
every 2-3 years. The new data report will greatly expand the analysis of crashes in the
NOACA region. It will include safety analysis recommended in the INVEST criteria, as
applicable to the region. It will also include:
1. State, National and International Trends
a. Travel and Fatality patterns: US and Ohio
b. Fatality Patterns by Mode: US and Ohio
c. Annual VMT
d. Population Density
e. State-by-state Fatality Trends
f. European Data
g. US City Data
2. All Crashes
a. By year and compared to other places
b. County
c. City
d. Within MPO boundary
e. Roadway classification
f. Mode
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g.
h.
i.
j.
k.
l.
m.
n.

Month
Time of Day
Weather
Road Surface Condition
Crash Type
Contributing Factor
Driver’s Age and Gender
Seat Belt Use

3. Non-Freeway Crashes
a. Roadway classification (major, minor, local)
b. Number of lanes
c. Crash type
d. Contributing factor
e. V/C ratio
4. Freeway Crashes
a. Roadway classification (major, minor, local)
b. Number of lanes
c. Crash type
d. Contributing factor
e. V/C ratio
5. Pedestrians (non-freeway crashes)
a. Year
b. County
c. City
d. Month
e. Time of Day
f. Weather
g. Road Surface Condition
h. Roadway classification
i. Number of lanes
j. Contributing Factor
k. Pedestrian’s Age and Gender
6. Bicyclists (non-freeway crashes)
a. Year
b. County
c. City
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d.
e.
f.
g.
h.
i.
j.
k.

Month
Time of Day
Weather
Road Surface Condition
Roadway classification
Number of lanes
Contributing Factor
Bicyclist’s Age and Gender

7. Crash Type Detail
a. Crash Severity
b. Contributing factors
c. All Crash Types
d. Rear-End Crashes
e. Turning Crashes
f. Fixed Object Crashes
g. Pedestrian Crashes\
8. Transit & Rail
a. Data Sources
b. Transit
c. Rail
9. Findings and Recommendations
A consultant will be used to complete the majority of the data analysis.
Task 3 Deliverable:
- State of Safety in the Cleveland Metropolitan Region Report (consultant
deliverable)
Task 4: NOACA Transportation Safety Action Plan
To kickoff the revamp of the Regional Safety Program NOACA is currently developing a
Transportation Safety Action Plan (TSAP). It is the first of its kind for the region, building
on previous NOACA crash reports, but providing greater data analysis, exploration of
crash trends, multimodal analysis and a focus on fatalities and severe injury crashes.
The goal of the TSAP is to use a data-driven framework to provide targeted
recommendations for strategies to reduce fatal and severe injury crashes.
This work will be done in conjunction with ODOT’s update of the statewide Strategic
Highway Safety Plan (SHSP). The TSAP will serve as the regional version of the Ohio
SHSP and will reflect the goals, measures and targets that have been adopted by
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ODOT. The TSAP will include actions recommended through the INVEST evaluation
process.
The TSAP document will include:








Executive Summary – A brief summary of the key regional trends in the crash data
and a highlight of recommendations to reduce fatal and serious injury crashes.
Section 1 – Introduction to transportation safety issues and the impetus for
developing the TSAP. Discussion of the 5 E’s of safety.
Section 2 – An assessment of federal, state and regional transportation goals and
policies as they relate to safety, and highlights of local agency efforts to improve
transportation safety. This will include the analysis of NOACA’s safety program
using INVEST from Task 2and an evaluation of the road safety audits since 2008.
This will also include mirroring the goals and targets of the Ohio SHSP.
Section 3 – Summary of regional trends in the crash data and compared to state,
national and international trends, including an analysis of fatal and serious injury
crashes in the region and their relationship to transportation and land use patterns.
Section 4 – Recommendations for implementing safety strategies to help meet an
established target of reducing fatalities and serious injuries. The TSAP
recommendations will identify strategies to incorporate all of the 5 E’s.
Task 4 Deliverables:
- Transportation Safety Action Plan report for NOACA Committee review.
- Present to NOACA Standing Committees and Board for adoption
- Summarize INVEST findings; submit to Project Management Team

Task 5: Calculate the additional INVEST points earned
Use the INVEST criteria established in Task 2 to re-score the region’s safety program
now that additional work has been completed and the Transportation Safety Action Plan
has been developed. It is anticipated that after conducting the additional steps
recommended through the INVEST evaluation, like analyses of safety data and
development of performance targets, the new program will score higher than previous
one.
Task 5 Deliverable:
- Calculate and document the additional INVEST points earned.
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Task 6: Final INVEST Report and Case Study
NOACA will document (in graphics and text) analysis and recommendations from
throughout the planning process. The final report and case study will demonstrate to
other MPOs and DOTs how INVEST can help agencies improve in the important
sustainability area of safety.
The final INVEST report will include:
 An assessment of the NOACA’s Regional Safety Program using INVEST criteria
determined by Task 2
 Identification of areas for improvement as determined through the INVEST
evaluation;
 A summary of the additional safety-related analysis that was recommended by
INVEST and conducted as part of the project (summary of the assessment of
current safety performance, description of performance metrics developed and
how they were developed, etc.);
 Calculation and description of the additional INVEST points earned from the
work above;
 Recommendations stemming from the INVEST evaluation for further improving
safety; analysis of applicability and desirability for implementation of these
recommendations in the Cleveland area;
 Recommendations to FHWA on improving the INVEST tool; and
 A two page summary case study, similar in content and format to those already
posted on the INVEST website.
The case study and report will be submitted to FHWA by May 1, 2015 and will be in
a form that is sharable with other agencies and may be posted to the FHWA
website.
Task 6 Deliverables:
- Draft final INVEST report for FHWA review.
- Final report and case study for FHWA

Deliverable
Outline project goals and objectives, work plan, stakeholder
engagement plan. (Task 1)

Estimated
Completion
August 2014
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Create Safety and Operations Council (SOC) (Task 1)
SOC Meetings (Monthly) (Task 1)
Project Management Team Meetings (Task 1)

Evaluating NOACA’s Regional Safety Program with INVEST
(Task 2)
State of Safety in the Cleveland Metropolitan Region Report
(Task 3)
Transportation Safety Action Plan (Task 4)
Calculate additional INVEST points earned (Task 5)
Develop draft INVEST report and case study (Task 6)
Finalize INVEST report and Case Study to FHWA (Task 6)
Final Transportation Safety Action Plan report (Task 4)
Presentation on Regional Safety Program work, INVEST and
adoption of the Transportation Safety Action Plan at NOACA
Standing Committees and Board

September 2014
October 2014 – April
2015
October 2014
December 2014
February 2015
April 2015
October 2014
November 2014
March 2015
March 2015
April 2015
May 1, 2015
May 2015
May 2015 – July 2015
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Appendix 2 - NOACA INVEST Self-Assessment Scoring Worksheets
Subject Matter To Be Evaluated: SP-6 (Safety Planning)
Goal
Integration of Safety Measures into
the Transportation Planning Process

Objective/Sustainability

Range of Score: 0-15

Reduction of Fatal and
Injury Crashes
Score
Points

Points
Awarded

1. Collaboration and Participation in the Development and Implementation
of the State Strategic Highway Safety Plan (Maximum Score: 2 Points)
(a) No Collaboration
(b) Collaboration but no Implementation

0
1

0
1

(c) Collaboration & Implementation

2

Scoring Criteria and Associated Score Points

2. Integration of the 'Toward Zero Death Vision' into the Agency's Vision
for Transportation Planning (Maximum Score: 1 Points)
(a) Agency has not incorporated 'Toward Zero Death Vision' in its
planning acrtivities

0

(b) Agency has incorporated 'Toward Zero Death Vision' and is
implementing it as part of its transportation planning activities

0

1

3. Development of Plan that Incorporates Safety into the Short- and LongRange Transportation Planning (Maximum Score: 1 Points)
(a) Agency does not Have a Developed Plan
(b) Agency Does Have a Developed Plan

0
1

0

4. Integration of Safety Performance Measures into the Transportation
Planning Process (Maximum Score: 1 Points)
(a) The Agency Has not Integrated Safety Measures
(b) The Agency has Integrated Safety Measures

0
1

0

5. Integration of Safety Consideration in the Selection and Evaluation of
Strategies during the Transportation Planning Process (Maximum Score: 3
(a) The Agency has Not Seleceted Strategies
(b) The Agency has Seleceted Strategies
(c) The Agency has Selected and Integrated Strategies

0
1
2

6. Integration of Statistically Sound Approaches into the LRTP to
Determine Projected Safety Performance (Maximum Score: 3 Points)
(a) The Agency has not Integrated Sound Approaches
(b) The Agency has Integrated Sound Approaches

0
3

7. Collection and Maitenance of Data for the Public Roadway System to Incorporate
Safety into the Long Range Transportation Plan (LRTP) (Maximum Score: 4 Points)
(a) The Agency Participates & Supports the State's Traffic Records
Coordinating Committee (TRCC) and funds data management and
(b) The Agency Developed, Uses, and Maintains GIS Data Files
(c) The Agency Creates, Maintains and Uses GIS Data Files
(d) The Agency Joins Roadway, Operation, Asset management, Medical,
other Databases with Crash Data
Total

Required Supporting Sources/Documents
The program is considered to have met this criteria if the requirements above can be
substantiated through one or more of the following documents, or equal where not
available
Agency Vision Statement re: Documenting the integration of 'Toward Zero Death' into the
Transportation Planning Process

0

1
1
1
1

1
1

15

4
27%

In Existence
Yes

No
x

Established Safety Project Funding Requirements
Reports documenting anticipated safety performance for short-, medium-, and long-range
Incorporation of safety considerations into the selection, evaluation, and prioritization of
Identification of alignment across state and regional plans (SHSP, STIP, TIP, CVSP, and
Agency policies and manuals relevant to the integration of quantitative safety measures int
the transportation planning process

x

Evaluation of policies, projects, and activities to assess the impact on fatal and serious
injury crashes, especially crashes involving vulnerable users

x

State Traffic Records Assessment Report form the National Highway Traffic Safety
Administration (NHTSA) and State Data Capability Assessment Reports from the Federal
Highway Administration (FHWA) for asessments performed in the last 3 years

1

X

x
x
x
x

x
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Comments

NOACA collaborates with ODOT in many safety-related aspects,
such as joint undertakings of road safety audits where NOACA
focusses on local roadways as well as roadways that do not show
on ODOT's list as being high crash locations. Many RSA study
reports were produced for local member communities

Although "Toward Zero Death" vision is not explicitly stated in the
Agency's mission statement, the drive toward zero death is implied
as the agenct strives to attain the the objective of its role in the
metropolitan region described in its mission statement and exerts
concerted efforts to reduce crashes based on the notion that every
crash can potentially result in fatal injuries

Subject Matter To Be Evaluated: SP-14 (Transportation System Management and Operations, TSMO)
Goal

Objective/Sustainability

Optimization of the Efficiency of the Existing
Transportation System

To achieve the following benefits: economic
(reduce funding needs), social (improve
mobility/reduce congestion), and
environmental (reduce consumption of
resources)

Range of Score: 0-15

Score
Points

Points
Awarded

1. Establishement of TSMO Policies, Goals, and Objectives (Maximum Score: 2)
(a) If no TSMO Policies, Goals and Objectives are Established
(b) If TSMO Policies, Goals and Objectives are Established
(c) If established TSMO Policies are also Consistent with the State's and Metropolitan area's

0
1
1

1

Some TSMO policies are included in the CMP
CMAQ policies consist of TSMO goals and
objectives

2. Development of Plan for TSMO Strategies (Maximum Score: 4)
(a) If noTSMO strategies are included in the LRTP or other planning documents
(a) If TSMO strategies are included in the LRTP or other planning documents

0
1

1

TSMO concepts are refelected in NOACA's LRTP.
The goal and objective of this criteria are
consistent with Goal 3 in the LRTP which
focusses on the preservation and improvement of
the efficiency and safety of the existing
transportation system, and prioritizing elements of
the system identified as significant to ensure that
the system also serves homelandsecurity.

(b) If the LRTP includes a discussion of the impact of TSMO strategies
(c) If TSMO strategies are considered and prioritized in the LRTP in lieu of capacity addition

1
2

3. Support or Implementation of TSMO Strategies (Maximum Score: 4)
(a) If TSMO strategies are not being implemented or finacially supported by the Agency
(b) If some TSMO strategies are being implemented or financially supported via the TIP/STIP
(c) If all TSMO strategies are being implemented or financially supported via the TIP or STIP

0
2
4

2

NOACA's TIP gives priority to TSMO projects

3

NOACA's Congestion Management Process
(CMP) outlines performance measures including
v/c ratios, level-of-service, speed data, travel time
and travel time index, vehicle-miles-travelled
(VMT), crash data, transit ridership, park-and-ride
occupancy rate, total miles of bicycle lanes and
shared use paths, and pavement condition. The
freeway travel time study includes radial
inbound/outbound travel time rings to-and-from
the Cleveland central business district (CBD)
area. NOACA's Congestion Management Manual
of Practice (CMMOP) contains congestion
management strategies that are consistent with
TSMO

Scoring Criteria and Associated Score Points

4. Establishment of Performance Goals and Monitoring Progress (Maximum Score: 5)
(a) If the Agency has not developed and established performance measures
(b) If the Agency has developed and established TSMO performance measures and that it has made
progress towards the TSMO goals and objectives, OR

(c) If the Agency has developed TSMO performance measures and that it has met its TSMO goals
and objectives, and that the implementation of theTSMO strategies contributed to the outcome of
benefits captioned above

Total
Percent

0
3

5

15

7
47%

Existing
Yes

Required Supporting Sources/Documents/References
1. Agency transportation planning documents that include TSMO
2. A
TIP/STIP document that includes a list of implementable TSMO strategies and technologies
3. An
MPO congestion management process document or other transportation planning documents that show consideration
of operational strategies and projects
4. Annual or
periodically updated progress report that show the Agency's progress over time toward meeting its TSMO goals and
objectives
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No
x
x

x
x

Comments

Subject Matter To Be Evaluated: SP-15 (Linking Assest Management and Planning)
Goal
Leveraging transportation asset
management data and methods to
make informed, cost-effective
decisions and better use of existing
transportation assests

Objective/Sustainability

Range of Score: 0-15

To improve the cost effectiveness of
decision, extending the life of assets,
and reducing the demand for raw
material

Scoring Criteria and Associated Score Points

1. Incorporation of Asset Management-Based Performance Measures (Maximum
Score: 3)
(a) If the Agency has not leveraged asset management-based measures
(b) If the Agency has leveraged performance-based planning and programming
componenets of asset management to analyze and evaluate tradeoffs in the longrange transportation planning process, and if it has identified at least one
performance measure for each asset management goal and objective to track
progress over time.
2. Incorporation of Assest Management Data and Economic Analysis to Prioritize
Investments (Maximum Score: 8)
(a) Agency has not incorporated asset management data
(b) Leveraging Life-Cycle Cost Analyses (LCCA) to evaluate project alternatives and
prioritize investments
(c) Leveraging Benefit-Cost Analyses (BCA) to compare projects and prioritize
investments
3. Prioritization of Maintenance and Preservation (Maximum Score: 4)
(a) If the Agency does not prioritize maintenance and preservation
(b) If the Agency prioritizes transportation decisions that support the maintenance
and good repair of existing assets, and the extent to which maintenance,
preservation, and repair projects are included in the TIP/STIP

Total
Percent

Score
Points

Points
Awarded

0
3

0

0
4

0

4

0
4

4

15

4
27%
Existing

Yes

Required Supporting Sources/Documents/References
1. Agency policy and documentation on incorporating asset management goals and objectives into
the transportation planning process

No
x

2. Performance measures for each goal and objective of asset management
3. Documentation of the process used to incorporate asset management in making strategic resource
allocations

x
x

4. Documantation about the monitoring and attainment of performance measures

x
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Comments

NOACA's Asset Management Policy defines
Transportation Asset Management as "A
strategic and systematic process of operating,
maintaining, upgrading and expanding physical
assets effectively throughout their lifecycle. It
further states that asset management "focuses
on business and engineering practices for
resource allocation and utilization"

Subject Matter To Be Evaluated: PD-04 (Highway and Traffic Safety)
Goal
Incorporate Science-based quantitative
safety analysis processes within project
development that will reduce serious
injury and fatal crashes

Objective/Sustainability

Range of Score: 0-10

To contribution to the social
and economic principles of
reducing the impact of
personal and public property
damage, injury and the loss of
lif

Score
Points

Scoring Criteria and Associated Score Points

1. Incorporation of Considerations of Human Factors (Maximum Score: 2
(a) If the Agency relies solely on published design and operational
performance standards during the project development process
(b) If the Agency evaluates, documents, and incorporates interactions
between road users and the roadway using fundamentals captured in Chapter
2 of the Highway Safety Manual and the Human Factors Guideline for Road
Systems (NCHRP Report 600) and Road Safety Audits consistent with the
safety manual
2. Building Public Awareness about Factors Contributing to Crashes
(Maximum Score: 1 Points)
(a) The agency does not build public awareness
(b) Raise awareness among the public using media such as websites or flyers
about contributibg factors to crashes on existing facilities in a manner that is
easy to understandregarding the road users responsibility in preventing
3. Explicit Consideration of Safety using Quatitative, Scientifically-Proven
Methods (Maximum Score: 6 Points)
(a)The agency does not consider safety using quantitative, scientific methods
(b) Establish project type during scoping of alternatives through a quantitative

14

Points
Awarded

Comments

0
2

2

0
1

0

0
1

0
1

NOACA conducted many
Road Safety Assessments
to identify system
defficiencies, human
factors, and the link

Subject Matter To Be Evaluated: PD-04 (Highway and Traffic Safety)
Goal
Incorporate Science-based quantitative
safety analysis processes within project
development that will reduce serious
injury and fatal crashes

Objective/Sustainability

Range of Score: 0-10

To contribution to the social
and economic principles of
reducing the impact of
personal and public property
damage, injury and the loss of
lif

Score
Points

Scoring Criteria and Associated Score Points
and statistically reliable process, including consideration of historic safety
performance of the existing facility
(c) Develop and evaluate project design and/or operational alternatives using
explicit consideration of substantive safety based on quantitative, statisticallyreliable methods
(d)Use quantitative and statistically-reliable methods to assess substantive
safety performance in the development of preliminary and final design details.
In the case of design exceptions, evaluate the impact on safety with these
methods and identify potential mitigating actions to improve safety.

T
Total
o
Percent

15

Points
Awarded

2

3

10

3
30%

Comments

Subject Matter To Be Evaluated: PD-04 (Highway and Traffic Safety)
Goal
Incorporate Science-based quantitative
safety analysis processes within project
development that will reduce serious
injury and fatal crashes

Objective/Sustainability

Range of Score: 0-10

To contribution to the social
and economic principles of
reducing the impact of
personal and public property
damage, injury and the loss of
lif

Score
Points

Scoring Criteria and Associated Score Points

1. Incorporation of Considerations of Human Factors (Maximum Score: 2
(a) If the Agency relies solely on published design and operational
performance standards during the project development process
(b) If the Agency evaluates, documents, and incorporates interactions
between road users and the roadway using fundamentals captured in Chapter
2 of the Highway Safety Manual and the Human Factors Guideline for Road
Systems (NCHRP Report 600) and Road Safety Audits consistent with the
safety manual
2. Building Public Awareness about Factors Contributing to Crashes
(Maximum Score: 1 Points)
(a) The agency does not build public awareness
(b) Raise awareness among the public using media such as websites or flyers
about contributibg factors to crashes on existing facilities in a manner that is
easy to understandregarding the road users responsibility in preventing
3. Explicit Consideration of Safety using Quatitative, Scientifically-Proven
Methods (Maximum Score: 6 Points)
(a)The agency does not consider safety using quantitative, scientific methods
(b) Establish project type during scoping of alternatives through a quantitative
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Points
Awarded

Comments

0
2

2

0
1

0

0
1

0
1

NOACA conducted many
Road Safety Assessments
to identify system
defficiencies, human
factors, and the link

Subject Matter To Be Evaluated: PD-04 (Highway and Traffic Safety)
Goal
Incorporate Science-based quantitative
safety analysis processes within project
development that will reduce serious
injury and fatal crashes

Objective/Sustainability

Range of Score: 0-10

To contribution to the social
and economic principles of
reducing the impact of
personal and public property
damage, injury and the loss of
lif

Score
Points

Scoring Criteria and Associated Score Points
and statistically reliable process, including consideration of historic safety
performance of the existing facility
(c) Develop and evaluate project design and/or operational alternatives using
explicit consideration of substantive safety based on quantitative, statisticallyreliable methods
(d)Use quantitative and statistically-reliable methods to assess substantive
safety performance in the development of preliminary and final design details.
In the case of design exceptions, evaluate the impact on safety with these
methods and identify potential mitigating actions to improve safety.

T
Total
o
Percent

17

Points
Awarded

2

3

10

3
30%

Comments

Subject Matter To Be Evaluated: PD-10 (Pedestrian Access)
Goal
Improve safety and convenience of
pedestrian networks for people of all
ages and abilities

Objective/Sustainability

Range of Score: 0-2

To promote pedestrian
access, reduce
congestion, increase
mobility, and increase
d l h i
Score
Points

Scoring Criteria and Associated Score Points

Points
Awarded

Comments

1. Build new, improve, or upgrade existing features for pedestrian
facilities that address safety, comfort, and connectivity (Maximum Score:
0
(a) No improvements, upgrades, or new facilities
(b) Building new facilities or making improvements and upgrades to
existing pedestrian facilities excluding efforts to bring them to current
standards or ADA compliance.

0

Applicable for implementing or
owner/operator agencies

0

Owner/Operator function

1

2. Implementation in the design and construction of new pedestrian
facilities of features that address safety, comfort, connectivity, and
aesthetics to promote the use of the facility (Maximum Score: 1 Points)
(a) No incorporation in the design or construction of pedestrian
facilities of features that enhance safety, comfort, connectivity, or
(b) Incorporation in the design or construction of pedestrian facilities
of features that enhance safety, comfort, connectivity, or aesthetics

Total
Percent

0
2

2

18

0
0%

Subject Matter To Be Evaluated: OM-09 (Maintenance Management System)
Goal
Leverage a maintenance management
system (MMS) to inventory, assess,
analyze, plan, program, implement,
and monitor maintenance activities

Objective/Sustainability
To extend the life of the transportation
system, improve service,reduce the
impacts to the human and natural
environment, and enable efficient, costeffective decision making

Range of Score: 015

Score
Points

Points
Awarded

(a) If the agency does not havs an MMS

0

0

(b) If the agency has an MMS but the MMS has less than three of the
modules listed above
(c) If the agency has an MMS and the MMS consists of three or four of
the modules listed above
(d) If the agency has an MMS and the MMS consists of five or six of the
modules listed above

0

Scoring Criteria and Associated Score Points

Comments

1. Integration of key elements of a maintenance management system (MMS) that
has at least the following modules: (1) Planning, including asset inventory,
maintenance activity guidelines, customer input,perfromance targets, and
condition assessment; (2) Programming and budgeting, including performancebased budget analysis, annual work program, and annual budget; (3) Resource
management, including resource needs analysis, staffing allocations, equipment
management, and private contracting; )4) Scheduling, including work needs
identification, customer service program, and short-term work scheduling; (5)
Monitoring and evaluation, including performance measures, work reporting, and
management analysis; and(6) Maintenance support and administration, including
permit processing and tracking, Adopt-A-Highway program, risk management, and
stockpile management. (Maximum Score: 2 Points)

1
2

19

May be inapplicable to NOACA as it does not
maintain infrastructure where a maintenance
management system (MMS) is usually established
and implemented by an owner/operator. NOACA,
however, has helped establish. NOACA has a
Regional Pavement Management System that
provides information and guidance to local
decision makers about what pavement asset is to
receive funding based on physical condition.
NOACA provides pavement condition information,
analysis and comparisons for pavement conditios
using pavement condition rating methods to help
prioritize capital expenditures.

Scoring Criteria and Associated Score Points

Score
Points

Points
Awarded

0

0

Inapplicable to NOACA

0
1
1
1
1
1

0

Inapplicable to NOACA

0
3

0

0

0

2. Integration of vehicle-based technology (Maximum Score: 2 Points)
(a) If the agency does not leverage vehicle-based technologies to
connect to the MMS and provide input information, and if the agency
does not leverage MMS output to vehicles to assist with efficient and
effective maintenance operations
(b) f the agency leverages vehicle-based technologies to connect to the
MMS and provide input information, and if the agency leverages MMS
output to vehicles to assist with efficient and effective maintenance
operations
3. An integrated maintenance management system that integrates
pavement management, bridge management, highway infrastructure
preservation and maitenance, and traffic control infrastructure
maintenance. (Maximum Score: 5 Points)
(a) If the agency's MMS does not integrate any related system
(b) If the MMS integrates roadway inventory systems
(c) If the MMS integrates financial management systems
(d) If the MMS integrates construction/project management systems
(e) If the MMS integrates equipment management systems
(f) If the MMS integrates an environmental commitment tracking system

Comments

2

4. Leveraging MMS to define projects by tying MMS into the Agency's
pavement management system (PMS), and bridge management system
(BMS) (Maximum Score: 3 Points)
(a) If the agency's MMS is not tied into the above-captioned systems
(b) IIf the agency's MMS is tied into the above-captioned systems
5. Maintenance quality assurance (MQA), a process using quantitative
indicators to assess the performance of maintenance programs to
provide statistically valid, reliable, and repeatable measures of asset
conditions (Maximum Score: 3 Points)
(a) The agency does not have an MQA that relates highway
maintenance to highway performance
(b) The agency has an MQA that relates highway maintenance to
highway performance
(c) Bonus Point for: If the MQA program is being used to help managers
understand maintenance conditions, set priorities, and document the
relationship between costs and outcomes
Total
Percent

2
1

15

20

0
0%

Subject Matter To Be Evaluated: PD-11 (Bicycle Access)
Goal
Provide or enhance safe and convenient
bicycling facilities to provide access

Range of Score: 0-2

Objective/Sustainability
To promote bicycling to reduce traffic
congestion, increase mobility, and
increase modal choices

Scoring Criteria and Associated Score Points

Score
Points

Points
Awarded

0

0

Comments

1. Build new, improve, or upgrade existing features for bicycle facilities that address
safety, comfort, connectivity, and aesthetics (Maximum Score: 1 Points)
(a) No improvements, upgrades, or new facilities
(b) Building new facilities or making improvements and upgrades to existing
bicycle facilities, excluding efforts to bring them to current standards or ADA
compliance (for example, no credit for adding signage, minor access
improvements, bicycle detectors, signal priority, code-required dimension
upgrade, or resurfacing.

Applicable to implementing owner/operator
agencies

1

2. Implementation in the design and construction of new pedestrian facilities of features
that address safety, comfort, connectivity, aesthetics, and environment to promote the
use of the facility (Maximum Score: 2 Points)
0

(a) No incorporation in the design or construction of pedestrian facilities of
features that enhance safety, comfort, connectivity, or aesthetics

21

Applicable to implementing agencies
(Owner/Operator function)

Scoring Criteria and Associated Score Points
(b) Incorporation in the design or construction of pedestrian facilities of features
that enhance safety, comfort, connectivity, or aesthetics

Total
Percent

22

Score
Points
2

Points
Awarded
2

2

2
100%

Comments
Although NOACA is not an owner/operator
entity, it has, however, a regional bicycle plan
that addresses and promotes bicycling to
reduce traffic congestion, increase mobility
and modal choices, and reduce pollution.
NOACA also stresses the importance of
safety (Chapter 5) and emphasizes the need
to use AASHTO guidance for the proper
design of bicycle facilities. NOACA staff
assisted member communities with their
bicycle facilities planning efforts, and helped
one community develop a bicycle routes. The
LRTP emphasizes pedestrian and bicycle
planning and safety. NOACA has a regional
bicycle plan, 2013 Update. A technical study
report and bicycle path plan was produced
and furnished to the City of Shaker Heights.

Subject Matter To Be Evaluated: PD-13 (Freight Mobility)
Goal
Improve or enhance freight
mobility

Objective/Sustainability

Range of Score: 0-7

To achieve environmental & economic
sustainability, efficiency and safety by
reducing fuel consumption, emissions,
freight-related noise, and traffic
congestion
Score
Points

Points
Awarded

0

0

(b) Adoption of No-Idling policy and installation of related
(c) Construction or expansion of rest areas or rest stops
(d) Freight-specific safety improvements (i.e. additional
safety signs, ITS, speed warning systems for hills, etc.)

1
1
2

Pertains to implementing agencies
(Owner/Operator function)
City of Cleveland has a no idling ordinance

2

NOACA funds projects that utilize ITS
technologies, methods and strategies to enhance
freight mobility

(e) Construction of grade, alignment, or other design
adjustments for truck safety, mobility, and noise reduction

2

(f) Construction of new dedicated truck delivery parking
areas or repurposing of existing ones
(g) Automated Weigh-In-Motion stations
((g)) Virtual Weigh-In-Motion stations
p
y

3

Scoring Criteria and Associated Score Points
1. Implement one or more of the follwing features provided that the
cummulative total of points does not exceed 7 (Maximum Score: 7
Points)
(a) No Action taken or effort expended

existing ones
(i)Construction of new, or conversion of existing mixedtraffic lane to truck-only lane
Total
Percent

3
4
4
5

7

23

2
29%

Comments

Subject Matter To Be Evaluated: OM-10 (Highway Infrastructure Preservation and Maintenance)

Goal
Undertake preservation and routine
maintenance to increase the longevity and
improve performance of paved roadway
surfaces, bridges, tunnels, roasides, and
their appurtenant facilities

Objective/Sustainability
To improve system quality and customer
satisfaction, and reduce costs and
environmental impact

Range of Score: 0-15

Score
Points

Scoring Criteria and Associated Score Points
1. Development and implementation of a road maintenance plan (RMP) that covers highway
infrastructure systems and includes the follwoing core assets: pavements, bridges, tunnels,
stormwater systems, and appurtenant facilities. The RMP should also include the following
additional assets: shoulders, sidewalks, slopes/slope protection, vegetation and apputenant
facilities (Maximum Score: 4 Points)
(a) The Agency does not have an RMP
(b) The Agency has an RMP that covers the core assets

Points
Awarded

0
1

May be in applicable to NOACA, but applicable to
political jurisdictions (owner/operator). NOACA,
however, supports via funding projects that focus
on the preservation of the transportation system.
Most of the funding is spent on infrastructure
repair and maitenance. New construction of new
transportation facilities is very limited. The TIP
document contains numerous examples of current
and programmed project maintenance and repair
projects

0

Not Applicable to NOACA

0

Not Applicable NOACA

1

(c) The Agency has an RMP that covers the core assets, and at least two of the
additional assets captioned above

Comments

2

2. Establishing quantifiable metrics and measuring performance of the road
maintenance plan (RMP) (Maximum Score: 4 Points)
(a) The agency does not have established quantifiable performance metrics for
their RMP, if one exists.

0

(b) The agency has established quantifiable performance metrics for their RMP,
if one exists.

2

(c) Bonus Points for: If the agency has a roadside infrastructure maintenance
plan or standard operating procedures (SOP) and performs an evaluation on an
annual basis

2

3. Setting quantifiable goals and monitoring progress of maintenance (Maximum
Score: 3 Points)
(a) The agency has not set quantifiable goals relating to maintenance
f
f
f

0

24

Score
Points

Scoring Criteria and Associated Score Points

Points
Awarded

Comments

performance metrics for their infrastructure assets
(b) The agency has set quantifiable goals relating to the maintenance
performance metrics for their infrastructure assets and when these goals are to
be achieved

1

(c) Bonus Points for: If the agency monitors progress towards the goals for at
least a year after the goals have been established and shows measurable
advancement towards the stated goals

2

4. Sustainability of maintenance and preservation activities and operations
(Maximum Score: 4 Points)
(a) The agency neither mentions sustainability in its RMP nor emphasizes
procedures, specifications, and activities that contribute to sustainability during
preservation and maintenance activities

0

(b) The agency specifically mentions sustainability in its RMP and highlights
procedures, specifications, and activities that contribute to sustainability during
preservation and maintenance activities

2

(c) The agency specifically mentions sustainability in its RMP and includes in it
procedures, specifications, and activities that contribute to the sustainability of
its infrastructure assets

2

15

Total
Percent

25

0

1
7%

Not Applicable to NOACA

Subject Matter To Be Evaluated: OM-11 (Traffic Control Infrastructure Maintenance)
Goal
Maintain roadway traffic controls to increase
safety and operational efficiency

Range of Score: 0-15

Objective/Sustainability
To improve service, reduce the impacts to
the human & natural environments, enable
more efficient & cost-effective maintenance
of assets, and increase customer
satisfaction

Scoring Criteria and Associated Score Points
1. Developing and implementing a comprehensive traffic control maintenance plan (TCMP)
addressing responsible parties, standards, schedules, methods used, and funding sources
for the maintenance and repair of the following: pavement marking, signs, safety devices,
traffic control signals, roadway lighting, and intelligent transportation systems (ITS)
(Maximum Score: 2 Points)
(a) The Agency does not have a TCMP that covers the items above
(b) The Agency has a TCMP that covers at least 6 of the items listed abov, if not
all of them

Score
Points

Points
Awarded

0
1

0

Applicable to implementing agencies

0

Applicable to implementing agencies

0

Applicable to implementing agencies

(c) The Agency has a consolidated TCMP that covers all of the items listed
above
2. Establishing quantifiable metrics and measuring performance of the traffic
control maintenance plan (TCMP) (Maximum Score: 4 Points)

2

(a) The agency does not have established quantifiable performance metrics for
their TCMP, if one exists.
(b) The agency has established quantifiable performance metrics for their RMP,
if one exists, based on LOS, readability of signs, adequacy of lighting, presence
of deficient traffic control devices, timliness of maintenance activities, and other
relevant parameters
(c) Bonus Points for: If the agency's overall performance of the TCMP can be
evaluated

0

Comments

2

2

3. Setting quantifiable goals and monitoring progress of traffic control
maintenance plan (TCMP) (Maximum Score: 3 Points)
(a) The agency has not set quantifiable goals relating to the metrics listed above
for the maintenance of the traffic control devices, and when these goals will be
achieved

0

(b) The agency has set quantifiable goals relating to the maintenance
performance metrics listed above for the traffic control devices, including when
the goals will be achieved

1
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Score
Points
2

Points
Awarded

(a) The agency neither mentions sustainability in its TCMP nor highlights
procedures, specifications, and activities that contribute to sustainability during
preservation and maintenance activities

0

0

(b) The agency specifically mentions sustainability in its TCMP and highlights
procedures, specifications, and activities that contribute to sustainability during
preservation and maintenance activities

3

(c) The agency specifically mentions sustainability in its TCMP and includes in
it procedures, specifications, and activities that contribute to the sustainability of
infrastructure assets

3

Scoring Criteria and Associated Score Points
(c) Bonus Points for: If the agency monitors progress towards the goals for at
least a year after the goals have been established and shows measurable
advancement towards the stated goals

Comments

4. Sustainability of maintenance and preservation activities and operations
(Maximum Score: 6 Points)

15

Total
Percent

27

0
0%

Applicable to implementing agencies

Subject Matter To Be Evaluated: OM-13 (Transportation Management and Operations)

Goal

Objective/Sustainability

Range of Score: 0-15

Use technology and management
To increase the operational
operations to maximize the utility of efficiency of the road network in
the existing roadway network
order to induce reductions in
fossil fuel consumption, reduction
in crashes, and to minimize costs
needed to increase capacity
Scoring Criteria and Associated Score Points
1. Conducting enhanced or expedited compliance (Maximum Score: 3
(a) The agency does not take steps or measures beyond
requirements of existing rules and regulations and, hence does not
conduct enhanced or expedited compliance to improve mobility and
user level of service
(b) The agency takes steps or measures beyond the requirements of
existing rules and regulations, and conducts enhanced or expedited
compliance to improve mobility and user level of service, such as the
development of public information and outreach strategies, for
example

Score
Points

Points
Awarded

0

0

Comments
This criteria is not applicable to NOACA, but may
be applicable to implementing agencies
(owner/operator)

3

2. Inclusion of operation-based programs and the development of
performance measures (Maximum Score: 6 Points)
(a) The agency does not have programs and plans for system-wide
improvements to mobility and safety of users of the roadway network,
and does not implement strategies and technologies such as incident
response teams, communications services, or system-wide ITS to
increase user level of service and roadway capacity, and to reduce
crashes and their impact on mobility

0

(b) The agency has in place programs and plans for system-wide
improvements to improve the mobility and safety of users of the
roadway network, and implements strategies and technologies, such
as incident response teams, communications services, and systemwide ITS to increase user level of service and roadway capacity, and
to reduce crashes and their impact on mobility. The agency may be

6
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0

This criteria is not applicable to NOACA because
the agency neither has authority over nor
ownership of transportation facilities to be able to
deploy incident management operations, ITS
systems, communication services or public
information and outreach programs

Scoring Criteria and Associated Score Points
p
y
g
y
awarded a point for each of the following ITS systems:
(1) Traffic management
(2) Traveler Information
(3) Transit Management
(4) Electronic Payment and Pricing
(5) Information Management
(6) Road Weather Management
(7) Incident Management
(8) Communications Linkages
(9) Commercial Vehicle Operations
(10) Emergency Management
(11) Advanced Vehicle Safety Systems
(12) Maintenance and Construction Management

y

3. Integration of operations strategies and projects into systems
planning, establishing performance goals, and monitoring progress to
determine infrastructure needs (Maximum Score: 3 Points)
(a) The agency does not integrate operations strategies and projects
early into systems planning, does not establish performance goals,
and does not monitor progress to determine infrastructure needs

Score
Points

Points
Awarded

0

0

(b) The agency considers operations strategies and projects at an
early stage during systems planning and project selection,
establishes performance goals, monitors progress and maximizes the
potential to improve mobility and accounts for the effects of
operational strategies to determine infrastructure needs
4. Setting goals and monitoring progress (Maximum Score: 3 Points)
(a) The agency has not established any safety or mobility
(b) The agency has established at least one safety and one mobility
performance merics to evaluate the operational performance of the
system that is relevant to the implementation of ITS solutions

3

(c) Bonus Point for: Monitoring progress towards the goals for at least
one year after the goals have been established to show any
measurable advancement towards such stated goals

1

Total
Percent

0
2

15

29

0

0
0%

Comments

Subject Matter To Be Evaluated: OM-14 (Work Zone Traffic Control)
Goal
Plan, implement, and monitor Work
Zone Traffic Control (WZTC) methods
that maximize safety of workers and
users of the system

Objective/Sustainability

Range of Score: 0-15

To improve safety for the
construction workers and users of
the system, reduce congestion and
costs related to incidents
Score
Points

Points
Awarded

(a) The agency does not have a WZTC program that covers two or more of
the elements listed above

0

0

(b) The agency has a WZTC program that covers two or three of the
elements listed above

1

(c) The agency has a WZTC program that covers four or five of the elements
listed above

2

(d) The agency has a WZTC program that covers six or seven of the
elements listed above

3

Scoring Criteria and Associated Score Points

Comments

1. Developing a Work Zone Traffic Control (WZTC) program that includes the
following elements (Maximum Score: 3 Points): (1) A policy to conduct an
annual Work Zone Process Review using FHWA's Work Zone Process
Review Toolbox; (2) Examination of current work zone trends and issues in
work zone safety, and identification of current contributing factors that that
cause injury and fatal work zone crashes; (3) An update and adoption of new
policies and procedures to correct shortcomings in work zone safety policies
and to improve service in work zones; (4) Working with law enforcement to
ensure work zone crash reports are accurately reported; (5) Organization and
provision of training for workres and for use in driver's education classes; (6)
A review of new technologies and innovations for use in work zones; and (7)
Consideration of of FHWA's WZTC self-assessment tool and best practices.

2. Setting goals and monitoring progress (Maximum Score: 4 Points)
(a) The agency does not hav a WZTC program and does not set goals
(b) The agency established quantifiable performance measures for the
WZTC program. Measures could be based on level of service, number and
severity of crashes, and other relevant parameters
(c) Bonus Points for: Monitoring progress towards the goals for at least one
f

0
2

2
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0

NOACA neither has leverage over work zone
matters nor ownership of transportation facilities
for which work zone traffic control programs could
be developed and deployed when needed.
NOACA, however, could provide assistnace to
local member comunities to establish their own
programs

Scoring Criteria and Associated Score Points

Score
Points

Points
Awarded

0

0

NOACA does not engage in implementing the
deployment of ITS technologies but has a
Congestion Management Process where ITS
strategies may be included and emphasized in
NOACA's CMP

0

NOACA does not engage in planning for work
zone operation or safety procedures

0

Not Applicable to NOACA because the agency
does not engage in contarcting activies

0

Not applicable to NOACA because the agency
has no jurisdictional authority

Comments

year after the goals have been established, and showing measurable
advancement toward the stated goals
3. Use of ITS to anticipate and reduce congestion (Maximum Score: 2 Points)
(a) The agency does not use ITS to anticipate and reduce congestion

(b) The agency uses ITS and has a few project that use ITS to anticipate and
reduce congestion

1

(c) The agency routinely uses ITS to anticipate and reduce congestion
4. Application and review of new ITS technologies, innovations, and
applications in work zones (Maximum Score: 1 Points)

2

(a) The agency does not use ITS technologies and innovations in work zones

0

(b) The agency uses ITS technologies, innovations and applications in work
zones such as safety intrusion alarms, CB Wizard, drone radar, and radar
speed advisory devices

1

5. Leveraging contracting innovations (Maximum Score: 3 Points)
(a) The agency does not use innovative contracting to encourage contractors
to reduce and optimize construction timelines
(b) The agency has test cases that use innovative contracting to encourage
contractors to reduce and optimize construction timelines

0
1

(c) The agency routinely includes the use of innovative contracting to
encourage contractors to reduce and optimize construction timelines in
design-build contracts only

2

(d) The agency routinely includes the use of innovative contracting to
encourage contractors to reduce and optimize construction timelines in
design-bid-build and in design-build contracts

3

6. Coordination with the public (Maximum Score: 1 Points)
(a) The agency does not use public involvement or WZTC representative to
communicate regularly with property owners and businesses affected by
work zones and give consideration to reduce impacts to businesses through
effective and clear WZTC methods such as using "driveway open" or
"business open" signage
(b) The agency does not use public involvement or WZTC representative to
communicate regularly with property owners and businesses affected by
work zones and give consideration to reduce impacts to businesses through
effective and clear WZTC methods such as using "driveway open" or

0

1
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Scoring Criteria and Associated Score Points
effective and clear WZTC methods such as using driveway open or
"business open" signage
7. Promotion of public awareness (Maximum Score: 1 Points)
(a) The agency does not participate in National Work Zone Awareness Week,
and did not develop a campaign to promote work zone safety

(b) The agency participates in National Work Zone Awareness Week, and
developed a campaign to promote work zone safety
Total
Percent

Score
Points

Points
Awarded

0

0

1

15

32

0
0%

Comments

NOACA does not deploy work zone safety
measures, but could consider participating in the
National Work Zone Awareness Week to enable it
develop and promote work zone safety as part of
its 4Es of safety (Enforcement, Education,
Engineering, and Education)

Appendix 3 - NOACA INVEST Recommendations

DRAFT TASK 3 MEMORANDUM
Date:

January 7, 2015

To:

Joshua Naramore
Northeast Ohio Areawide Coordinating Agency

From:

Matt Braughton; Nick Foster, AICP; and Brian L. Ray, PE

Project:

Safety Planning Analysis
INVEST Assessment and Planning for Future Safety Needs

Subject:

Project #: 18028

The Northeast Ohio Areawide Coordinating Agency (NOACA) is preparing the region’s first
transportation safety action plan (TSAP). As an early step in this process, NOACA is documenting
existing crash conditions and safety planning efforts in a report titled State of Safety in the Cleveland
Metropolitan Region. Kittelson & Associates, Inc. (KAI) has provided data analysis support for this
report by analyzing the most recent five years (2008 to2013) of crash data according to a number of
specific categories, as documented in the previous memorandum, State of Safety in the Cleveland
Metropolitan Region – Data Analysis Support.
NOACA staff has completed a self-assessment of the agency’s existing practices using the Federal
Highway Administration’s (FHWA’s) Infrastructure Voluntary Evaluation Sustainability Tool (INVEST).
KAI has reviewed this self-assessment and identified opportunities for NOACA to enhance its safety
planning practices. This memorandum summarizes the results of the KAI review. NOACA could use
these results to identify measures to incorporate in its upcoming TSAP or other processes and plans.

INVEST REVIEW
FHWA released INVEST in 2012 as a self-assessment tool to help agencies incorporate sustainability
into their transportation programs, policies, and projects. INVEST can be used throughout the range
of the transportation planning and project delivery process and contains three independent modules:
System Planning (SP), Project Development (PD), and Operations and Maintenance (OM). Each
module contains a number of related scoring criteria that are based on national best practices. Use of
the tool is voluntary, and so far a range of agencies, including Federal Lands Highway, state
departments of transportation (DOTs), metropolitan planning organizations (MPOs), counties, and
cities, have employed the tool to evaluate a range of conditions from high-level program and policy
analysis to project-specific assessments. Examples of how agencies have implemented INVEST and
detailed information regarding its scoring criteria and use can be found on its website:
https://www.sustainablehighways.org/.

FILENAME: C:\USERS\NFOSTER\DOCUMENTS\18028\DRAFT\18028 TASK3_INVESTREVIEWMEMODRAFT.DOCX
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NOACA has received a grant from FHWA to use INVEST in preparing its TSAP. Improving
transportation safety factors into the social and economic components of the “triple bottom line”
(environmental principles make up the other element). The FHWA grant supports efforts for
evaluating NOACA’s existing policies, programs, and processes using the following criteria, selected by
FHWA staff for their relevancy to a MPO’s activities:


System Planning Criteria:
o Safety Planning (SP-6);
o Transportation Systems Management and Operations (SP-14)
o Linking Asset Management and Planning (SP-15)



Project Development Criteria:
o Highway and Traffic Safety (PD-4).
o Pedestrian Access (PD-10)
o Bicycle Access (PD-11)
o Freight Mobility (PD-13)



Operations and Maintenance Criteria:
o Safety Management (OM-5)
o Maintenance Management System (OM-9)
o Highway Infrastructure Preservation and Maintenance (OM-10)
o Traffic Control Infrastructure Maintenance (OM-11)
o Transportation Management and Operations (OM-13)
o Work Zone Traffic Control (OM-14)

NOACA has completed a self-assessment using these criteria. The following sections summarize this
self-assessment and KAI’s review of the assessment results. In certain instances, we have included
examples of actions taken by other MPOs and counties around the country. Our review is
concentrated on identifying potential modifications NOACA can make to its program for planning for
future safety needs, based on current trends in safety performance evaluations and safety
management approaches. There are other opportunities for NOACA to improve its INVEST score
within the criteria listed above beyond safety-related actions, but those strategies are not the focus
of this memorandum.

System Planning
The following section summarizes the review of the System Planning criteria in the following
categories:
Kittelson & Associates, Inc.
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Safety Planning (SP-6);



Transportation Systems Management and Operations (SP-14)



Linking Asset Management and Planning (SP-15)

Self-Assessment Results
NOACA staff’s self-assessments of these criteria are included as Appendix ‘A’ and summarized in
Table 1 below.
Table 1 System Planning Criteria Self-Assessment Results

#

Criteria

NOACA
Score

Points
Possible

Safety Planning (SP-6)
1

Collaboration and Participation in the Development and Implementation of the State
Strategic Highway Safety Plan (SHSP)

1

2

2

Integration of the “Toward Zero Death Vision” into the Agency’s Vision for
Transportation Planning

0

1

3

Development of Plan that Incorporates Safety into the Short- and Long-Range
Transportation Planning

0

1

4

Integration of Safety Performance Measures into the Transportation Planning
Process

0

1

5

Integration of Safety Consideration in the Selection and Evaluation of Strategies
during the Transportation Planning Process

1

3

6

Integration of Statistically Sound Approaches into the LRTP to Determine Projected
Safety Performance

0

3

7

Collection and Maintenance of Data for the Public Roadway System to Incorporate
Safety into the Long Range Transportation Planning Process

2

4

Transportation Systems Management and Operations (SP-14)
1

Set transportation systems management and operations (TSMO) Policies, Goals, and
Objectives

1

2

2

Develop a Plan for TSMO Strategies

1

4

3

Support or Implement TSMO Strategies

2

4

4

Establish Performance Goals and Monitor Progress

3

5

Linking Asset Management and Planning (SP-15)
1

Incorporate Asset Management Based Performance Measures

0

3

2

Incorporate Asset Management Data and Economic Analysis to Prioritize
Investments

0

8

3

Prioritize Maintenance and Preservation

4

4

15

45

Total

Highlights of existing activities at NOACA from the self-assessment of this category include:


Collaborating with Ohio Department of Transportation (ODOT) on road safety audits
(RSAs)
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Staff believes reducing crashes is important because any crash could lead to a death



GIS is used to help integrate safety into the long-range transportation planning process



Transportation Systems Management and Operations (TSMO) policies are incorporated
into NOACA’s Congestion Management Process (CMP)



NOACA’s Long Range Transportation Plan (LRTP) includes TSMO concepts



TSMO projects are given priority in the development of the Transportation Improvement
Program (TIP)



The CMP includes TSMO performance measures



NOACA’s asset management policy includes a defined regional pavement condition goal
used in selecting and prioritizing projects for the regional TIP

The Safety Planning category contains the most criteria applicable to an MPO’s safety planning
process, while the other two categories are not explicitly focused on safety. However, effective
management of the roadway network can help to reduce crashes and there is a link between asset
management and safety performance, too. Potential actions related to all three of these categories
are discussed in the section below.

Opportunities for Improvement
The following are actions NOACA could consider to improve regional safety planning with respect to
the System Planning criteria (specific criterion shown in parentheses):


Collaborate with ODOT and other agencies in developing the TSAP (SP-6 #1) - There are
near-term opportunities to collaborate with ODOT and other agencies in implementing
Ohio’s 2013 Strategic Highway Safety Plan (SHSP) through NOACA’s upcoming TSAP effort.
This could include reviewing the emphasis areas identified in the SHSP and identifying
how to incorporate them into the TSAP. For instance, in the Task 1 Technical
Memorandum for this project, we examined the extent to which emphasis area factors
from the SHSP (i.e. lane departure, intersection, rear-end, rail-crossing, young drivers,
older drivers, distracted drivers, impaired drivers, and speed-related crashes) contribute
to fatal and severe injury crashes in the NOACA region. Identifying where NOACA and
ODOT have overlapping interests in priority factors (e.g. a vehicle leaves its lane in roughly
half of all fatal crashes in both the NOACA region and statewide) and working with ODOT
and other agencies on implementing countermeasures related to these areas would be an
excellent opportunity to pool resources toward achieving a common goal.
o Examples of this type of integration of the State SHSP into an MPO TSAP can be
found in the Delaware Valley Regional Planning Commission’s (DVRPC’s) 2012
Transportation Safety Action Plan (Reference 1) and the Mid-America Regional
Council’s (MARC’s) Kansas City Regional Transportation Safety Blueprint
(Reference 2). DVRPC, the Philadelphia MPO, includes portions of New Jersey and
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Pennsylvania and MARC, the Kansas City MPO, includes areas in Kansas and
Missouri. Their respective safety plans build on the work of each State to develop
a plan tailored to the needs of its region. This includes analyzing the emphasis
areas from each State’s SHSP and coordinating its recommended actions with
those in the SHSPs.


Include a long-range vision with intermediate targets in the TSAP (SP-6 #2) - Toward Zero
Deaths (TZD) is the national highway safety strategy (Reference 3) put forth by the US
Department of Transportation with oversight from a number of partner organizations. Put
succinctly, the vision of this strategy is to reduce fatal and serious injury crashes to the
point there are no more fatalities on America’s roads. Many agencies around the country,
including the Ohio DOT through its SHSP, have integrated the TZD vision into their own
planning goals. This includes adopting the goal of zero fatalities and identifying
intermediate targets (e.g., a 50% reduction in fatalities and severe injuries over the next
20 years).
o One example can be found in the Kansas City MPO’s regional safety plan, which
has adopted the TZD vision and sets an intermediate target of reducing fatalities
by 20% five years after the plan is adopted (Reference 2).



Employ a collaborative multi-disciplinary approach to achieve the goals of the TSAP (SP-6
#2) – Another aspect of the TZD vision is developing a multi-faceted approach including
collaborating with partner organizations to meet the target(s) set by the TSAP. As a MPO
responsible for regional planning, NOACA is in a unique position to coordinate a safety
vision that unites jurisdictional and private sector partners across City and County
boundaries toward a common goal. Our understanding, based on conversations with
NOACA staff, is that the upcoming TSAP will include a multi-disciplinary and multijurisdictional “5 E’s” (i.e., education, enforcement, engineering, emergency medical
services, and evaluation) approach in line with the TZD vision.
o Some agencies have found it helpful to set up a standing committee or council
with representation from the “4 E’s” (i.e., education, enforcement, engineering,
and emergency medical services) and private and public sectors to help develop
and implement a regional safety vision:


Kittelson & Associates, Inc.

Clackamas County, Oregon has a standing Traffic Safety Commission
(http://www.clackamas.us/engineering/tsc.html) made up of County
residents, some of whom represent one of the 4 E’s as part of their day
job, that help guide the County’s safety planning and engineering efforts,
including educational campaigns, events, and prioritizing engineering
projects. The County also uses the Safe Communities program to
coordinate transportation safety efforts across County agencies, local
jurisdictions,
and
private
organization
partners
(http://clackamassafecommunities.org/).
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The Kansas City MPO, MARC, coordinates regional transportation safety
efforts through a multi-disciplinary coalition of safety partners called
Destination
Safe
(http://www.marc.org/Transportation/Safety/Destination-Safe/AboutDestination-Safe). In addition to guiding the regional safety plan, the
coalition administers grant funds provided by Missouri DOT.



The Houston, Texas MPO, Houston-Galveston Area Council, uses a
Regional
Safety
Council
(http://www.hgac.com/taq/commitees/RSC/default.aspx) that, in addition to
coordinating efforts and facilitating information sharing, advises the
MPO’s policy committee on regional transportation safety matters.

Use a data driven process to identify strategies that have been proven to be effective at
reducing fatal and severe injury crashes (SP-6 #3 & #5) - Good sources of proven strategies
with quantitative impacts on crashes for different user groups can be found in FHWA’s
current Proven Safety Countermeasures (Reference 4), the Crash Modification Factors
(CMF) Clearinghouse (www.cmfclearinghouse.org), the National Cooperative Highway
Research Program (NCHRP) Report 500 series guides (Reference 5), and NCHRP Report
600 Human Factors Guidelines for Road Systems (Reference 6). FHWA’s Proven Safety
Countermeasures are nine treatments focused on intersection, pedestrian, and roadway
departure crashes. The website contains fact sheets and guidance regarding each
treatment. The CMF Clearinghouse allows users to search for specific countermeasures to
determine if there is a CMF available for that treatment to allow the user to estimate the
expected change in crashes resulting from the treatment. The NCHRP Report 500 series
includes 23 guides describing countermeasures to reduce fatalities and severe injuries in
the emphasis areas from American Association of State Highway and Transportation
Officials (AASHTO) Strategic Highway Safety Plan (e.g., bicycle, work zone, and young
driver crashes).
o The Clackamas County (Oregon) Transportation Safety Action Plan (Reference 7)
and the county roadway safety plans prepared for all Minnesota counties
(Reference 8) used these and similar sources to identify proven countermeasures
to address their emphasis areas (e.g., roadway departure crashes, aggressive
driving, intersection crashes, young driver crashes).



Develop quantifiable performance measures and targets, including examining the
feasibility of using a measure and analysis methods that account for regression-to-themean (SP-6 #3 & #4) - The current Federal transportation authorization bill, Moving Ahead
for Progress in the 21st Century Act (MAP-21) requires MPOs to set targets for safety
performance measures selected by the US Department of Transportation (USDOT).
Currently, USDOT is proposing these measures be the number of fatalities and serious
injuries, as well as the rate of fatalities and serious injuries per 100 million vehicle miles
(MVM). Assuming these proposed measures become the rule, as planned for in Spring
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2015 (Reference 9), NOACA will at a minimum have to meet this criterion by setting
targets for the measures. As a part of the TSAP process, NOACA can go beyond the
minimum and identify targets for specific sub-groups (e.g., pedestrians, bicyclists, young
driver, and other emphasis areas). NOACA could also evaluate the potential to use more
statistically reliable performance measures from the Highway Safety Manual (HSM,
Reference 10) that account for regression-to-the-mean bias. Crashes are random
occurrences and their frequency can fluctuate significantly from year-to-year. The HSM
contains performance measures accounting for the tendency for crashes to regress to the
mean over the long-term. However, these measure can be data-intensive and may require
data management and analysis actions to take place before they can realistically be
incorporated into NOACA’s regular planning process.


Incorporate quantitative safety analyses into the programming process (SP-6 #3) – The
predictive method in the Highway Safety Manual and CMFs makes it possible to
quantitatively estimate the impact various treatments could have on crash frequency. As
part of the TSAP process, NOACA could consider adding in a criteria to the agency’s
programming process accounting for the quantitative impact a project will have on
crashes (e.g., benefit-cost analysis considering change in crashes, change in severe crash
frequency).
o While not necessarily directly fulfilling this criterion, the Kansas City MPO does
provide priority to funding requests for projects that incorporate the strategies
and emphasis areas identified in its plan (Reference 2).



Incorporate the predictive method analyses from Part C of the HSM into long-range
corridor studies (SP-6 #6) – This criterion refers to regional analyses, but there is not
currently a reliable tool for macro-level prediction of future safety performance.
PLANSAFE was intended for this purpose. However our experience assisting MetroPlan,
the Orlando, Florida MPO, and the Volusia County, Florida, Transportation Planning
Organization pilot test the program was not positive. Conversations with NOACA staff and
individuals at other agencies indicate the tool is generally not considered ready for
practical use at this time. We understand the University of California, Berkeley currently
houses the tool and may be updating it to improve its functionality. In lieu of a regional
safety prediction model, NOACA could instead work on incorporating the predictive
method analyses from Part C of the HSM into long-range corridor studies.



Consider opportunities to improve data quality, availability, and compatibility across
datasets (SP-6 #7) - Quality data is a key component of safety analysis. Opportunities to
improve data quality, availability, and compatibility across datasets could be identified
during the creation of the TSAP. Actions related to improving data management could
then be prioritized along with other activities arising from the TSAP.
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o For instance, one action arising from the San Antonio, Texas MPO’s safety plan is
developing an online platform allowing partner agencies to access, query, and
disseminate regional safety data (Reference 11).


Join crash data to other datasets to conduct analyses (SP-6 #7) - NOACA’s High Crash
Corridor Tool joins roadway and crash data files to perform a network screening analysis.
This will allow for automated completion of safety analyses according to the three
performance measures selected by NOACA (i.e., crash frequency, crash rate, and
equivalent property damage only (EPDO) crash frequency). The results from this analysis
could also be joined up with other data (e.g., asset management, operations) to assist in a
holistic project prioritization process or further safety analysis.



Identifying opportunities for coordination between the CMP and the forthcoming TSAP
(SP-14) - NOACA’s CMP (Reference 12) recognizes the link between congestion
management and safety by acknowledging crashes are a significant source of congestion.
The CMP also examines crash data on congested roadways and notes when congestion
management strategies are expected to have an impact on safety. Identifying common
objectives between these plans can help leverage funds and staff time to simultaneously
manage congestion and reduce crashes.



Incorporating quantitative safety analysis into the CMP (SP-14) - There are CMFs for a
variety of ITS and other congestion management related treatments (e.g., variable speed
limit signs, signal timing changes) in the CMF Clearinghouse. These could be used to help
identify and/or prioritize congestion management projects.



Include the cost of crashes in life-cycle costs analysis (LCCA) or benefit-cost analysis (BCA)
(SP-15 #2) – This criterion evaluates whether an agency uses life-cycle costs analysis
(LCCA) or benefit-cost analysis (BCA) in evaluating and prioritizing projects. If NOACA were
to implement either of these measures, the cost of crashes, and the benefit from reduced
crashes from a project, could be factored into the LCCA or BCA using quantitative safety
analysis procedures from the HSM.

Project Development
The following section summarizes the review of the Project Development criteria in the following
categories:


Highway and Traffic Safety (PD-4)



Pedestrian Access (PD-10)



Bicycle Access (PD-11)



Freight Mobility (PD-13)
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Self-Assessment Results
NOACA staff’s self-assessments of these criteria are included as Appendix ‘A’ and summarized in
Table 2 below.
Table 2 Project Development Criteria Self-Assessment Results

#

Criteria

NOACA
Score

Points
Possible

Highway and Traffic Safety (PD-4)
1

Incorporate Human Factors Considerations

2

2

2

Build Awareness among the Public Regarding Contributing Factors to Crashes

0

1

3

Explicit Consideration of Safety using Quantitative, Scientifically Proven Methods

3

6

Implement new or improve existing features for existing pedestrian facilities that
address safety, comfort, and connectivity -OR-

0

1

Implement features in the design and construction of new pedestrian facilities
that address safety, comfort, connectivity, and aesthetics and environment

0

2

Implement new (or improve existing) features for existing bicycle facilities that
improve safety and connectivity -OR-

0

1

Implement features in the design and construction of new bicycle facilities that
enhance safety, connectivity, aesthetics, comfort, and environment.

2

2

2

7

9

20

Pedestrian Access (PD-10)

1

Bicycle Access (PD-11)

1

Freight Mobility (PD-13)
1

Implement one or more of the features listed in the criterion

Total

Highlights of existing activities at NOACA from the self-assessment of this category include:


NOACA staff conduct RSAs and consider human factors in their assessments and
countermeasures selection



NOACA has a current regional bicycle plan and assists member jurisdictions with bicycle
plan and project development



NOACA provides funds to projects that enhance freight mobility and safety

The self-assessment also notes a number of criteria are not applicable to a MPO. Constructing
facilities and adopting ordinances are outside the purview of the MPO. NOACA can work with
member agencies to develop plans to implement infrastructure and/or ordinances. This is
acknowledged in the self-assessment in the awarding of two points for the Bicycle Access (PD-11)
criterion.
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Opportunities for Improvement
The following are actions NOACA could consider to improve regional safety planning with respect to
the criteria of this category (specific criterion shown in parentheses):


Engage in outreach campaigns to promote traffic safety (PD-4 #2) – NOACA intends to
take a holistic ‘5 E’s’ approach to its TSAP. By definition this will include educational
outreach efforts. Efforts to raise awareness of safe driving habits and traffic safety issues
are critical to reducing fatal and severe injury crashes because human factors play a role
in over 90% of crashes (Reference 10). The TSAP is a good opportunity to coordinate
outreach campaigns across the region.



Incorporate quantitative safety analysis methods into the planning process (PD-4 #3) – The
predictive method from the HSM could be used to analyze alternatives as part of corridor
or project-level studies. Crash modification (or reduction) factors from the HSM, CMF
Clearinghouse, or ODOT could also be used at this level to provide a quantitative analysis
of the crash impacts of different design features.



Establish a systematic pedestrian infrastructure program (PD-10) – NOACA staff correctly
note that the MPO does not construct infrastructure. However, some agencies recognize
the value of having a consistent line item to fund systematic improvements to improve
pedestrian safety and accessibility. This could include having a set amount of funds set
aside annually for building or enhancing pedestrian infrastructure that has a proven safety
benefit (e.g., sidewalks, crossing treatments) at high-risk locations.
o For instance, the Fairbanks, Alaska MPO, Fairbanks Metropolitan Area
Transportation System (FMATS), regularly sets aside funds, typically Congestion
Management and Air Quality (CMAQ) monies, to construct pedestrian projects.



Consider having a specific focus on commercial/freight vehicles in the TSAP (PD-13) –
Commercial vehicles are an emphasis area of Ohio’s SHSP. This could be a specific focus
area in the TSAP that is developed with input from Ohio DOT and the freight community.

Operations and Maintenance
The following section summarizes the review of the Operations and Maintenance criteria in the
following categories:


Safety Management (OM-5)



Maintenance Management System (OM-9)



Highway Infrastructure Preservation and Maintenance (OM-10)



Traffic Control Infrastructure Maintenance (OM-11)



Transportation Management and Operations (OM-13)
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Work Zone Traffic Control (OM-14)

Self-Assessment Results
NOACA staff’s self-assessments of these criteria are included as Appendix ‘A’ and summarized in
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Table 3 Operations and Maintenance Criteria Self-Assessment Results

#

Criteria

NOACA
Score

Points
Possible

Safety Management (OM-5)
1

Assess current safety performance

2

4

4

Set goals and targets

0

3

5

Develop a plan

0

2

6

Implement the plan

0

2

7

Measure progress and monitor performance

0

3

Maintenance Management System (OM-9)
1

Integrate key elements of MMS

0

2

2

Integrate vehicle-based technology

0

2

3

Integrated maintenance management system

0

5

4

Leverage MMS to Define Projects

0

3

5

Maintenance quality assurance

0

3

Highway Infrastructure Preservation and Maintenance (OM-10)
1

Develop a road maintenance plan

1

4

2

Establish metrics and measure performance

0

4

3

Set goals and monitor progress

0

3

4

Sustainable maintenance and operations

0

4

1

Develop a traffic control maintenance plan

0

2

2

Establish metrics and measure performance

0

4

3

Set goals and monitor progress

0

3

4

Sustainable maintenance and operations

0

6

1

Conduct enhanced or expedited compliance

0

3

2

Include operation-based programs and develop performance measures

0

6

3

Integrate operations strategies and projects into systems planning and establish
performance goals and monitor progress

0

3

4

Set goals and monitor progress

0

3

Traffic Control Infrastructure Maintenance (OM-11)

Transportation Management and Operations (OM-13)

Work Zone Traffic Control (OM-14)
1

Develop a program

0

3

2

Set goals and monitor progress

0

4

3

Use intelligent transportation systems (ITS) to anticipate and reduce congestion

0

2

4

Apply and review ITS technologies and innovations

0

1

5

Leverage contracting innovations

0

3

6

Coordinate with the public

0

1

7

Promote public awareness

0

1

3

19-89

Total

1

NOACA staff notes that a number of criteria are not applicable to the agency. This range represents the
possible total points applicable to NOACA from the minimum number of applicable criteria to all criteria
listed in the table.
1
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The self-assessment score for this category is lower than for the other two categories. This is largely
because, as NOACA staff noted in their review, many of the criteria are not directly applicable to
them since NOACA does not own or operate roads.
Highlights of existing activities at NOACA from the self-assessment of this category include:


NOACA has regularly published a report of regional crash trends



NOACA has an asset management policy that includes a defined pavement condition goal
for the region that is used in selecting and prioritizing projects for the regional TIP

Opportunities for Improvement
While NOACA may not be able to fulfill all of the criteria in these categories, we have considered
opportunities for it to help local agencies develop plans to address these criteria to improve regional
highway safety performance. The following are actions NOACA could consider to improve regional
safety planning with respect to the criteria of this category (specific criterion shown in parentheses):


Develop performance measures and targets for emphasis areas defined in the TSAP (OM-5
#1 & #2) – KAI evaluated serious and fatal injury crashes in the NOACA region according to
the emphasis areas in the Ohio SHSP, among other criteria. This assessment will be
incorporated into the forthcoming regional TSAP. As a part of the TSAP, NOACA could
identify its own emphasis areas (e.g., speeding), some of which may overlap with those in
the Ohio SHSP, develop performance measures for each area (e.g., reduce fatal and
serious injury crashes where excessive speed is a contributing factor), and determine
targets for each performance measure (e.g., reduce fatal and serious injury crashes where
excessive speed is a contributing factor by 30% from existing numbers by 2035). In
accordance with the TZD vision, the INVEST criterion places an emphasis on setting longterm goals with intermediate targets that can be achieved with increased efforts to
reduce crashes.



Prepare a TSAP that is collaborative and includes systematic and proven strategies (OM-5
#3) – This INVEST criterion identifies a number of items that could be included in a TSAP,
including:
o Employing a system-wide approach
o Using statistically reliable measures
o Focusing primarily on reducing the severity of crashes, as opposed to reducing the
total number of crashes
o Using performance measures to track the plan’s progress
o Identifying specific actions and implementing agencies/organizations
o Employing a collaborative approach across disciplines and jurisdictions
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o Making implementation of the safety plan a priority in the agency’s programming
process
o Incorporating data management and analysis strategies


Include an implementation plan as part of the TSAP (OM-5 #4) – Developing the TSAP is
the first step in improving regional safety. Having a defined implementation plan,
including planned timeframes and implementation responsibilities for identified actions,
can help a plan become an effective guiding document. This INVEST criterion recommends
the use of PlanSafe for MPOs, but as noted above, it is not currently ready for widespread
use.



Include the fifth “E,” evaluation (OM-5 #5) – The TSAP’s implementation component could
include regular (e.g., annual) reviews of the plan’s effectiveness with respect to the
identified performance measures. Beyond examining regional metrics, this could also
entail before-after studies on specific locations where treatments or programs have been
implemented. To receive full points in the INVEST scoring criterion, project evaluations
would be performed using statistically reliable methods from Chapter 9 of the HSM and
the regional evaluation would be compared to a baseline no-build forecast obtained from
PlanSafe or a similar tool. Given that PlanSafe is not currently ready for widespread use,
achieving a perfect score on this criterion may not be realistic at this time; however, there
is still value in monitoring the plan’s progress at the macro-level according to the
identified metrics and conducting before-after studies.



Coordinating a regional maintenance management system (MMS) and/or traffic control
maintenance plan (OM-9 & OM-11) – NOACA already coordinates a regional pavement
management system. This role could potentially be expanded to a more comprehensive
regional asset management program, including a regional traffic control maintenance
plan. As previously noted, there is a link between asset management and safety. This
could be explored as part of the TSAP development process.



Developing a regional ITS plan (OM-13 #2-4) – As previously noted, certain ITS
countermeasures have been shown to reduce crashes. Certain ITS improvements can also
be implemented most effectively if done so at the region level (e.g., through economies of
scale purchasing power, coordinated systems across jurisdictional boundaries). NOACA
could explore the possibility of completing a regional ITS plan through either the TSAP or
the CMP.



Including ITS countermeasures in the TSAP (OM-13 #2-4) – If appropriate for the identified
emphasis areas, ITS countermeasures (e.g., signal timing) could be included in the TSAP.



Include work zone related strategies in the TSAP (OM-14) – Work zones could be an
emphasis area to consider for the TSAP. If it is not ultimately selected as one of the focus
areas, participation in Work Zone Awareness Week could still be general safety strategy.
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o The Kansas City MPO’s safety plan includes a targeted discussion of work zone
related crashes and strategies.

SUMMARY
This memorandum has summarized KAI’s review of NOACA’s self-assessment. Our review has
identified a number of potential actions NOACA can take to improve its program for planning for
future safety needs. Most actions generally fall into one of the following categories:


Collaboration – across disciplines, jurisdictions, and planning documents and processes



Data-driven Processes – from identifying emphasis areas to selecting proven
countermeasures to developing quantitative performance measures



Implementation - including assigning responsibilities, timeframes, and evaluation metrics
and processes

NOACA staff could consider the strategies identified in this memorandum while developing the
regional TSAP. Some of the actions are related to the development of the TSAP itself (e.g.,
coordination with the Ohio SHSP), while others would be considered as an action item to be
contained within the TSAP itself (e.g., identifying ITS countermeasures to be deployed in the region).
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INTRODUCTION
This section provides an introduction to the Northeast Ohio Areawide Coordinating Agency’s (NOACA’s)
High Crash Corridors Tool, including its purpose and function. It also summarizes the safety
performance measures the tool uses to identify high crash locations and provides definitions of the
fields in the tool’s output file.

NOACA HIGH CRASH CORRIDORS TOOL OVERVIEW
NOACA’s High Crash Corridors Tool is a GIS-based crash analysis program that efficiently identifies
locations (i.e. corridors, segments, sub-areas) that may potentially benefit from safety-focused projects
or countermeasures. The tool can also be used to identify locations for further detailed study. It can
dynamically analyze road segments and crash data in the Cleveland metropolitan region according to
the following performance measures:


Crash Frequency (crashes/year)
o Frequency of reported crashes for all severities combined
o Frequency of reported crashes by severity



Crash Rate (crashes per million vehicle miles traveled)



Equivalent Property Damage Only Crash Frequency

These measures represent three of the thirteen performance measures outlined in the Highway Safety
Manual (HSM). They are calculated along roadways using one of the three following segmentation
analyses:


Sliding Window



Defined Length



Existing Segmentation

Brief descriptions of each segmentation technique are described below.

Sliding Window
“Sliding window” analysis, as described in the HSM, examines a section of a corridor using a defined
segment length (i.e. the window) and moves the limits of the analysis section along the corridor in
defined increments. For instance, an analysis using a window length of 0.5 miles and an increment of
0.1 miles starting at milepost 0.0 on a road would first analyze the road from milepost 0.0 to 0.5 and
then analyze the section from milepost 0.1 to 0.6, and so on until the end of the corridor. This
overlapping incremental analysis provides a more thorough corridor screening than the defined length
method described below. An example of how the sliding window incremental analysis progresses is
shown in Error! Reference source not found., with the blue segment representing the window being
analyzed.
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Figure 1. Example Sliding Window Analysis Progression

Defined Length
The “defined length” analysis splits a corridor into non-overlapping segments, each of the user-defined
length, and analyzes each segment separately. For example, an analysis using a defined length of 0.5
miles would first analyze the road from 0.0 to 0.5 and then analyze the section from milepost 0.5 to 1.0,
and so on until the end of the corridor. In order to keep the analysis segments as consistent as possible,
where the corridor cannot be split evenly into defined length analysis segments (i.e., the last segment
would be shorter than the previous segments) the final segment of the corridor is calculated from the
end point and will overlap with the prior analysis segment. This screening method may miss high crash
sections because the segments do not overlap (e.g., there may be a high crash section from mileposts
0.25 to 0.75 in the previous example, but only half of the section would be included in each of the
defined segments, reducing the likelihood that it is uncovered in the analysis).

Existing Segmentation
The “existing segmentation” analysis takes the roadway corridors as they are provided based on the
user-defined route identifier and analyzes the route as a whole without segmenting the corridor. As a
result, the analysis will return results for the route as a whole. To analyze individual segments without
regard to any routing, see the note under the Data Requirements subsection on how to set up the tool
using the unique identifier for the routing. Results for the crash frequency performance measure are
automatically calculated and the user may also choose to calculate the crash rate or equivalent
property damage only frequency performance measures as well. The sliding window and defined length
segment analysis allow the user to identify critical segments along a corridor while the existing
segmentation provides a summary of each routes’ crash performance as a whole.
Performance Measures Definitions
NOACA has chosen to consider three different performance measures: crash frequency, crash rate, and
equivalent property damage only (EPDO) crash frequency. Historically NOACA has used EPDO crash
frequency for identifying high crash locations. Crash frequency and crash rate are included in part
because the rate and frequency of fatalities and severe injuries are proposed as national performance
measures by the US Department of Transportation (USDOT). Under the requirements set forth by the
current federal transportation authorization bill, Moving Ahead for Progress in the 21st Century Act
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(MAP-21), NOACA will be required to set targets with respect to these measures and monitor their
performance with respect to meeting these targets1. These measures are described below.

Crash Frequency
Crash frequency is the number of reported crashes per year on the analysis segment. NOACA’s High
Crash Corridor Tool reports the overall number of reported crashes per year and the number of
reported crashes per year by severity (i.e. fatality, disabling injury, evident injury, possible injury,
property damage only). Crash frequency is readily understood by non-technical audiences and can be
helpful for identifying areas where there is a relatively high number of crashes. A primary limitation of
this measure is it tends to identify the road segments with the highest traffic volumes as high crash
locations, since crashes typically occur more frequently when there are more vehicles. Therefore, it is
difficult to identify locations where crashes may be occurring more often than would be expected.
Examining the crash frequency of fatal and severe injury crashes only can help mitigate this effect to an
extent because crash severity is a function of more than just volume; however the results will still not
necessarily identify overrepresented areas.

Crash Rate
The crash rate measure normalizes the number of crashes based on exposure (i.e., the traffic volume
and length of the analysis segment). It is calculated as the number of crashes per million vehicle miles
traveled using the following formula:
𝐶𝑟𝑎𝑠ℎ 𝑅𝑎𝑡𝑒 =

𝑇𝑜𝑡𝑎𝑙 𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑑 𝐶𝑟𝑎𝑠ℎ𝑒𝑠 ∗ 1,000,000
𝐴𝐴𝐷𝑇 𝑉𝑜𝑙𝑢𝑚𝑒 ∗ 365 ∗ # 𝑜𝑓 𝑌𝑒𝑎𝑟𝑠 𝑜𝑓 𝐶𝑟𝑎𝑠ℎ 𝐷𝑎𝑡𝑎 ∗ 𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑆𝑒𝑔𝑚𝑒𝑛𝑡 (𝑚𝑖𝑙𝑒𝑠)

NOACA’S High Crash Corridors Tool uses the traffic volume contained in the roadway GIS file to perform
this calculation.
Crash rate is also a simple measure that is generally understood, and unlike crash frequency alone, it
accounts for exposure (traffic volume). It does not account for roadway geometrics or the random
nature of crashes. Using the crash rate measure to rank sites may also lead to low-volume, low crash
sites being prioritized higher than more critical sites (e.g. one or two crashes at a low-volume site may
produce a high rate).

1

USDOT’s proposed measures are based on the number of fatalities and severe injuries (e.g. a crash in which two
people are severely injured results in two severe injuries). Measuring the number of people impacted by crashes is an
effective way to describe the effect crashes have on people’s lives. It is not a reliable way to screen a network because
the number of fatalities or severe injuries at a location is more random than the number of fatal or severe injury
crashes (e.g., that a crash involves a vehicle carrying multiple people instead of a single-occupancy vehicle is more the
result of chance than it is the product of the location where the crash occurred). This added uncertainty further
reduces the reliability of the screening results, so all of the performance measures consider the number of crashes
involving either a fatality or severe injury, with the highest severity level being reported for the crash.
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Equivalent Property Damage Only Crash Frequency (EPDO)
NOACA has historically used the EPDO crash frequency metric for screening high crash locations. This
measure is similar to the crash frequency method described above, but it provides additional weighting
to crashes according to severity. The weights of each severity level (i.e. fatality, injury, or property
damage only [PDO]) are based on their relative economic cost, with PDO crashes given a weight of 1, as
follows:
𝐸𝑃𝐷𝑂 𝑊𝑒𝑖𝑔ℎ𝑡 =

𝐶𝑜𝑠𝑡 𝑜𝑓 𝐶𝑟𝑎𝑠ℎ (𝐹𝑎𝑡𝑎𝑙𝑖𝑡𝑦 𝑜𝑟 𝐼𝑛𝑗𝑢𝑟𝑦)
𝐶𝑜𝑠𝑡 𝑜𝑓 𝐶𝑟𝑎𝑠ℎ (𝑃𝐷𝑂)

For instance, according to the Ohio Department of Transportation, a fatal crash has a cost of $5,377,368
in Ohio and a PDO crash has a cost of $9,680, so fatal crashes would be multiplied by a weighting factor
of 555.51 ($5,377,368/$9,680 = 555.51).
NOACA’s High Crash Corridors tool performs the weighting calculations based on the user’s input of the
current crash costs. Table 1 shows the costs and EPDO weights of crashes by severity in Ohio as of the
writing of this guide. These are the default values in the tool.
Table 1 Costs and EPDO Weights of Crashes in Ohio
Comprehensive
Societal Cost

EPDO Weight
(5 Code)

EPDO Weight
(3 Code)

$5,377,368

555.51

555.51

Disabling Injury (A)

$287,076

29.66

Evident Injury (B)

$104,926

10.84

Possible Injury (C)

$59,360

6.13

PDO (O)

$9,680

1

Crash Severity
Fatal (K)

1

15.54
1

Calculated by weighting the cost of each injury level by the number of statewide crashes of that severity

1

For EPDO crash frequency calculations, NOACA considers three severity levels (i.e. fatal, injury, and
PDO), so the weights shown in the far-right column of the table are used. Crashes for each segment are
multiplied by their respective weighting factors and then divided by the number of years for which data
is used to arrive at the EPDO crash frequency. For instance, if a site has two PDO crashes, one injury
crash, and one fatal crash during a three-year period, its EPDO crash frequency score would be 191.02,
as calculated in the following equation:
2 𝑃𝐷𝑂 𝑐𝑟𝑎𝑠ℎ𝑒𝑠∗1+1 𝑖𝑛𝑗𝑢𝑟𝑦 𝑐𝑟𝑎𝑠ℎ∗15.54+1 𝑓𝑎𝑡𝑎𝑙 𝑐𝑟𝑎𝑠ℎ∗555.51)

(

3 𝑌𝑒𝑎𝑟𝑠

= 191.02 𝐸𝑃𝐷𝑂 𝑐𝑟𝑎𝑠ℎ𝑒𝑠/𝑦𝑒𝑎𝑟.

As shown above, the EPDO crash frequency calculation is relatively simple and requires data that is
typically readily available. It also considers the severity of a crash, allowing NOACA to prioritize
locations with more severe crashes. It does not account for exposure (i.e. traffic volumes) or the
random nature of crashes.
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OUTPUT FILE FIELD DEFINITIONS
The tool output is stored as the file in the output folder location designated by the user under the userprovided file name, as described later on in this guide. This file contains features representing each
analysis segment. In the case of the sliding window method, this means there will be several
overlapping analysis segments on each roadway (e.g., if the analysis uses 0.3 mile windows with an
interval distance of 0.1 miles, then a 1.2 mile segment will have ten 0.3 mile windows covering
mileposts as follows: 0.0 to 0.3, 0.1 to 0.4, and so on until the final window covers 0.9 to 1.2). Most of
the attribute fields associated with these output features are taken from the roadway data field (e.g.,
roadway ID, name). The new fields added by the tool are described in Table 2. Additionally, the four
injury severity count fields are updated to return the total count of each severity of injury (previously
this was a unique count associated with each crash).
Table 2. Attribute Field Definitions for Fields Added by the Tool
Field

Description

StartP

The start milepost of the analysis segment

EndP

The ending milepost of the analysis segment

FatalCr

The total number of fatal crashes along the analysis segment

SevCr

The total number of severe injury crashes along the analysis segment

MinorCr

The total number of minor injury crashes along the analysis segment

PosCr

The total number of possible injury crashes along the analysis segment

PDOCr

The total number of property damage only (PDO) crashes along the analysis segment

SEG_LEN

The length of the analysis segment (StartP subtracted from EndP)

SegMV

Million vehicle miles traveled along the analysis segment [Crash Rate Only]

TOT_CRASH

Total number of crashes along the analysis segment

CRASH_FREQ

Frequency of total crashes along the analysis segment (total crashes/year)

FATAL_FREQ

Frequency of fatal crashes along the analysis segment (fatal crashes/year)

SEV_FREQ

Frequency of severe injury crashes along the analysis segment (severe injury crashes/year)

MINOR_FREQ

Frequency of minor injury crashes along the analysis segment (minor injury crashes/year)

POS_FREQ

Frequency of possible injury crashes along the analysis segment (possible injury crashes/year)

PDO_FREQ

Frequency of PDO crashes along the analysis segment (PDO crashes/year)

CRASH_RATE

PDOScore

Rate of crashes per million vehicle miles traveled along the analysis segment (crashes/MVM) [Crash Rate Only]
Annual equivalent PDO (EPDO) score of fatal crashes (fatal crashes multiplied by the Fatal EPDO weight and
divided by the number of years of crash data) [Equivalent PDO Only]
Annual equivalent PDO (EPDO) score of all injury crashes (severe, minor, and possible injury crashes multiplied
by the Injury EPDO weight and divided by the number of years of crash data) [Equivalent PDO Only]
Annual equivalent PDO (EPDO) score of PDO crashes (PDO crashes multiplied by the PDO EPDO weight and
divided by the number of years of crash data) [Equivalent PDO Only]

EqPDO

Total annual equivalent PDO score (sum of the FatalScore, InjScore, and PDOScore fields) [Equivalent PDO Only]

FatalScore
InjScore
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HOW TO USE THE TOOL
The following section describes the basic data requirements and step-by-step instructions on how to
use the tool.

DATA REQUIREMENTS
The tool requires two input files in order to run:
1. Roadway file: a roadway line file containing a route identification field, a starting milepost (or
equivalent unit) field, and ending milepost field, and an average daily traffic volume field2.
2. Crash point file: a point file containing crash data including the route identification field and
mile post at which the crash occurred (in common with the roadway file), and fields designating
the four counts of injury severity tracked by Ohio DOT – fatal, severe, minor, and possible.
In addition to these required data input files, the user will also need to enter the analysis window
distance (i.e., the distance analyzed for each iteration) for the sliding window and defined length
segmentation analyses, the sliding window interval (i.e., how far the window moves along the corridor
with each iteration) for the sliding window analysis, the number of years of crash data in the crash point
file, the costs of crashes for the various levels of crash severity, and the location and file name where
the results should be output to.

INSTALLATION INSTRUCTIONS
To use the High Crash Corridors Tool, follow the steps below:

Step 1.

Save the Tool to Your Hard Drive or Other Desired Location

Step 2.

Open ArcMap

To use the tool without adding it to ArcMap’s default toolbox, jump to the Basic Use Instructions
section. Otherwise, to add it to the default toolbox, skip ahead to Step 5.

2

If no route or milepost (or equivalent unit) fields are currently in the roadway file, the feature class’ OID field can be

substituted for the route identifier field and lengths can be used to calculate the mileposts of each feature. To calculate
the beginning and ending mileposts, create two new numeric fields for the starting and the ending milepost. The
starting milepost can be left as zero and the ending milepost can be calculated using the Calculate Geometry command
to calculate the length of the segment in the desired units (i.e., 0 + segment length = ending milepost). Note that where
multiple features represent one roadway, this method will lead to each feature being analyzed as a unique roadway.
Alternatively, if one milepost and the length are known, the other milepost can be created by adding a new field and
adding or subtracting the length from the known milepost (depending on whether the start or end milepost is known).
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Step 3.

Open the ArcCatalog window

Step 4.

Navigate to where you saved the High Crash Corridors Tool toolbox in the Catalog

To add the High Crash Corridors Tool toolbox to ArcMap’s default ArcToolbox:
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Step 5.

Open the ArcToolbox window.

Step 6.

Right-click on the “ArcToolbox” folder and click “Add Toolbox…”
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Browse to the location containing the toolbox and select it.

The toolbox will now be saved with the map document currently open. To save the toolbox to the
default ArcToolbox for all map documents, follow the steps below.

Step 8.

Right-click on the “ArcToolbox” entry and navigate to Save Settings > To Default.

Alternatively, you may select Save Settings > To File to save the current ArcToolbox settings to an .xml
file to easily share the toolbox with other users. This file can be loaded by clicking Load Settings > From
File and navigating to the save .xml file.
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BASIC USE INSTRUCTIONS
Step 1.

Open ArcMap

Step 2.
Open the ArcCatalog (or ArcToolbox if you saved it there) window (see Steps 3 and
4 in the Installation Instructions section above)
Step 3.
Click the plus sign next to the High Crash Corridors Tool toolbox file and open the
Segment Safety Analysis tool

Step 4.
Once the tool is open, begin by selecting the analysis segmentation method and
any additional desired performance measure calculations, including:
i.
ii.
iii.

Analysis Segmentation (The methodology to analyze the routed corridors – Sliding Window,
Defined Length, or Existing Segmentation)
Crash Rate Performance Measure (Yes/No selection to include the performance measure)
Equivalent Property Damage Only Crash Frequency Performance Measure (Yes/No selection to
include the performance measure)
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Select the required roadway data and fields from the drop-down boxes, including:

i.

Roadway File (Line Feature Class with route identifier, start and end mile posts, and annual
daily traffic volume fields)

ii.

Route ID Field (Field of the Roadway File containing a unique identifier for each route)

iii. Start Post Field (Field of the Roadway File containing the beginning milepost (or equivalent unit
used to measure distance along the route) for each feature)
iv. End Post Field (Field of the Roadway File containing the ending milepost (or equivalent unit
used to measure distance along the route) for each feature)
v.

Traffic Volume Field (Field of the Roadway File containing the average annual daily traffic
volume or other type of daily volume – see Bicycle, Pedestrian, and Other Traffic Volumes
Analysis section for information on using other volumes) for each feature) [Note: this field is
only required for the Crash Rate performance measure and will be grayed out if the Crash Rate
performance measure calculation is not enabled .Additionally, if the Crash Rate performance
measure is selected and no Traffic Volume Field is provided, the Crash Rate performance
measure calculations will be skipped. Input volumes must be daily volumes to produce a valid
rate analysis.]
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Step 6.
Next fill in the required collision data and fields by selecting from the dropdown
boxes, including:
i.

Collision File (Point Feature Class with route identifier, mile posts, and injury severity count
fields for Fatalities, Severe Injuries, Minor Injuries, and Possible Injuries)

ii.

Crash Route ID Field (Field of the Collision File containing the route identifier from the roadway
network)

iii. Crash Post Field (Field of the Collision File containing the milepost (or equivalent unit used to
measure distance along the route) location for each crash feature)
iv. Fatality Count Field (Field of the Collision File containing the count of fatalities for each crash)
v.

Severe Injury Count Field (Field of the Collision File containing the count of severe injuries for
each crash)

vi. Minor Injury Count Field (Field of the Collision File containing the count of minor injuries for
each crash)
vii. Possible Injury Count Field (Field of the Collision File containing the count of possible injuries for
each crash)
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Finally, manually enter the additional required data fields including:

i.

Number of Years of Crash Data (Years)

ii.

Cost of a Fatal Crash (Dollars) – Default is 2012 Ohio Department of Transportation value [Note:
This value is only required for the Equivalent PDO performance measure]

iii. Cost of an Injury Crash (Dollars) – Default is 2012 Ohio Department of Transportation value
[Note: This value is only required for the Equivalent PDO performance measure]
iv. Cost of a PDO Crash (Dollars) – Default is 2012 Ohio Department of Transportation value [Note:
This value is only required for the Equivalent PDO performance measure]
v.

Analysis Window Distance (the same units as the milepost field (e.g. if using actual mileposts,
enter this value in miles) – this designates how large of a segment is analyzed for each iteration)
[Note: This field is only required for the Sliding Window and Defined Length analyses]

vi. Analysis Window Interval (the same units as the milepost field (e.g., if using actual mileposts,
enter this value in miles) – this designates how far along the route the analysis is shifted for
each iteration [Note: This field is only required for the Sliding Window analysis]
vii. Output Folder (Directory where final output and temporary files will be saved)
viii. Output File Name (File name final output will be saved as after the analysis completes)

65

13

Kittelson & Associates, Inc.

NOACA High Crash Corridors Tool
User’s Guide

Step 8.

How to Use the Tool

Click "OK" to run the tool.

The tool output is stored as a shapefile in the output folder location as the designated output name in
the previous step. Additionally, a geodatabase containing the routed crash data file will also be saved in
the output folder in the geodatabase “CrashData.gdb.”
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REVIEWING THE RESULTS
Once the run of the tool has completed, the next step is to review the results. There are a number of
ways this could be accomplished and how one chooses to do so will likely depend on the aim of the
analysis. The following is an example of how to visually review the results of a network screening
analysis.

Step 1.

Add the output shapefile to your map document file (.mxd) in ArcMap.

Add the output shapefile to ArcMap by navigating to the output folder designated when running the
tool and opening the shapefile you named in Step 7.

Step 2.

Open the symbology properties for the layer to adjust the visualization.

Right-click on the output layer in the table of contents and select “Properties.” Then select the
“Symbology” tab.
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Select the "Quantities” ->”Graduated colors" symbology.

The value to be used can be set to any whichever output field you want to see results for, including the
crash rate (CRASH_RATE) or the EPDO crash frequency score (EqPDO). Alternatively you could display
the window routes by any of the annual crash frequency fields (FATAL_FREQ, SEV_FREQ, MINOR_FREQ,
POS_FREQ, PDO_FREQ).
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Adjust classification to "Quantile."

There are a number of different classification schemes that can be used and each provides its own
relative advantage. For many purposes, the “Quantile” classification scheme is the most logical,
breaking the data into intervals with the same number of features in each interval. This allows the user
to identify the top “x”-percent of high crash locations according to the selected location (e.g., the top
5% of all locations according to EPDO score).
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To set the classification to “Quantile,” click “Classify” and then under “Classification” select the Method,
“Quantile” and select the desired number of classes (in this example, ten were used). Click “OK” to
return to the Symbology properties tab.

Step 5.

Set symbol levels.

Under the “Advanced” drop-down menu, select the “Symbol Levels…” menu. Under the Symbol Levels
menu check the “Draw this layer using the symbol levels specified below” and order the symbols using
the arrows on the right hand side of the window to place the labels in descending order to show higher
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scores/rates above lower scores/rates in the map. This will make sure that the segments with the
highest values are drawn on top of those with lower values. Click “OK” to exit the Symbol Levels menu
and “OK” again to close the Symbology properties window.

Step 6.

Visually assess the results.

The results of the analysis are now displayed for the selected field with the highest rates, scores, or
frequencies displayed above lower assessed segments. In the example above, the segments with the
highest EPDO crash frequency score are shown in dark blue.

Step 7.

View, select, and sort results in the attribute table.
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Rather than viewing the results visually, the data can be viewed and analyzed using the output layer’s
attribute table to view the results and select and sort them by the various outputs. The above example
shows the process of selecting the top 10% of segments using the “Select by Attributes” tool. To do this,
the attribute table is queried for only those segments with an EPDO crash frequency score in the top
10% of the dataset. The top 10% breakpoint is the highest breakpoint in the ten quantiles established in
the previous steps (using 20 quantiles would identify a breakpoints for each 5% interval).
The data can also be sorted according to each performance measure (for either the whole dataset for
just for a selection).

ADVANCED USE INSTRUCTIONS
In addition to running the tool on the entire roadway network and crash dataset, selections or
definition queries of the input datasets can also be used to limit the analysis to specific corridors or subareas for the roadway network or specific crash types for the crash dataset. The following three
sections outline the process for limiting the analysis dataset using selections and definition queries.

Select Subareas or Routes
Figure 2. Select Features Tool and Selection Menu Tools Locations

The Select Features tool can be used to draw a subarea selection or select individual roadway features
for analysis. When the tool is run with subareas or select segments/crashes selected, only those
segments or crashes that are selected will be analyzed. If no features are selected in either or both of
the layers, the entire feature class will be analyzed. Additionally, the Select by Attributes and Select by
Location tools in the Selection menu can be used to create queries to select roadways or crashes of
specific locational factors (e.g. roadways passing through a specific city), or roadways or crashes based
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on a spatial relationship to another layer (e.g. roadways/crashes within a city limits polygon feature
class). An example demonstrating the Select by Location tool is shown below.
Figure 3. Selection by Location Example

The figure above shows the process of selecting features from a crash data set that are within one-half
mile of the StateRoute3 layer. This same selection process could be used to select local roadway
features that are within one-half mile of the StateRoute3 layer with the resulting two selections
(crashes and roadways within one-half mile of State Route 3) used to do a safety evaluation of local
roadways within the vicinity of State Route 3 using the selected features.
Additionally, subareas or routes can also be selected for analysis using the definition query method
described below in the Select Crash Types or Roadway Attributes section.
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Select Crash Types or Roadway Attributes
Additionally, crash data and road segments can also be limited by specific crash characteristics or
roadway attributes using the Select by Attributes or Definition Query tool which allows the user to
identify high crash locations for specific crash types (e.g., rear-end, angle) or specific roadway types
(e.g., arterials or 4-lane facilities).
Figure 4. Select by Attributes Example

The figure above shows an example of selecting features from a crash data set based on the Crash Type
characteristics. This same selection process could be used to select local roadway features based on a
roadway attribute (e.g., functional classification).
Additionally, definition queries on the data can be used to limit the roadway or crash dataset to a
desired dataset. Definition queries use a SQL query statement to limit a dataset to features that meet
the input SQL statement. Definition queries can be defined by navigating to the Definition Query tab in
a feature layer’s Properties. The figure below shows an example of a definition query built to limit the
crash dataset to only fatal crashes involving a pedestrian by selecting only crashes that are both of
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Crash Type “Pedestrian” and Crash Severity “Fatal.” Similarly, roadway features could be limited to only
look at features meeting specific criteria, such as, roadways with more than 2 lanes or speeds above 35
mph.
Figure 5. Crash Definition Query Example

For more information on defining a definition query, see the “Displaying a subset of features in a layer”
(http://resources.arcgis.com/en/help/main/10.1/index.html#//00s50000002z000000) for assistance in
setting a definition query and for help creating the query expressing, see the “Building a query
expression” (http://resources.arcgis.com/en/help/main/10.1/index.html#//00s50000002z000000) help
topic in ArcGIS Help online.

Bicycle, Pedestrian, and Other Traffic Volumes Analysis
The Segment Safety Analysis tool was set up to calculate vehicle crash rates based on the number of
crashes and the Average Annual Daily Traffic (AADT) on the segment. However, other traffic volumes,
such as bicycle or pedestrian volumes could also be substituted in the “Traffic Volume” tool field in
order to calculate the crash rate based on bicycle and/or pedestrian volumes. In order to calculate
bicycle or pedestrian crash rates, two modifications to the processes described above are necessary.
First, following the “Select Crash Types or Roadway Attributes” instructions above, the crash dataset
should be limited to only bicycle and/or pedestrian crashes, depending on which are being analyzed.
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Second, when setting up the tool, select the field containing the bicycle and/or pedestrian volume data
instead of a field containing vehicle traffic volumes. To produce a valid crash rate analysis, the volumes
chosen must be daily volumes.
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Appendix 5 - State of Safety in the Cleveland Metropolitan Region Report

DRAFT TASK 1 MEMORANDUM
Date:

December 15, 2014

To:

Joshua Naramore
Northeast Ohio Areawide Coordinating Agency

From:

Matt Braughton; Nick Foster, AICP; and Brian L. Ray, PE

Project:

Safety Planning Analysis
State of Safety in the Cleveland Metropolitan Region - Data Analysis Support

Subject:

Project #: 18028

The Northeast Ohio Areawide Coordinating Agency (NOACA) is preparing the first transportation
safety action plan (TSAP) in the region. Understanding existing crash conditions is an initial part of this
effort. To accomplish this, NOACA is preparing a report documenting existing crash conditions and
safety planning efforts. This report will be titled State of Safety in the Cleveland Metropolitan Region.
Kittelson & Associates, Inc. (KAI) is providing data analysis support for this report by analyzing the
most recent five years of crash data, 2008 – 2013, according to a number of specific categories. This
memorandum summarizes the results of this analysis. It also contains additional analysis KAI staff
determined would be beneficial, based on national and Ohio Department of Transportation (ODOT)
practices. The results of this analysis describe existing crash conditions and identify factors
contributing to severe crashes in the region. These findings can be used to help identify and prioritize
safety-focused countermeasures and projects.

DATA ANALYSIS
The following sections describe the results of the crash data analysis within the following categories
defined by NOACA:


Non-Freeway Crashes



Pedestrians (non-freeway crashes only)



Bicyclists (non-freeway crashes only)



Crash Type Detail



Freeway Crashes



Transit and Rail Related Crashes

FILENAME: H:\PROJFILE\18028 - NOACA SAFETY PLANNING ANALYSIS\REPORT\FINAL\18028
TASK1_DATAANALYSISMEMOFINAL.DOCX
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In addition to the specific analyses NOACA requested, we have analyzed the extent to which several
factors contribute to fatal and severe injury crashes in the region. The factors includes in this analysis
are cited in national and other regional efforts, as well as ODOT’s strategic highway safety plan
(SHSP). The additional analysis will help NOACA identify crash types that could be targeted to achieve
the greatest benefit, in terms of reduced fatalities and serious injuries resulting from transportation
crashes. It also provides the potential for coordination with ongoing national and Ohio-wide efforts.
KAI linked the region’s state and non-state roadway data with the crash data by linearly referencing
the crash data to the state and non-state roadway networks in ArcGIS using the crash data’s roadway
identification field (NFL_ID) and mile post field (LOGPOINT_S). KAI then joined the roadway network
data to the crash data by roadway and mile point. We combined the two linked crash datasets (state
and non-state) into one dataset.
One of two approaches was taken with crash data that could not be directly linearly referenced to the
roadway network. About 15% of the crash dataset included default roadway identifications or mile
post information (e.g., mile post “99.99” or roadway identification “MCUY9999999**C”), instead of
specific locational information. We have assumed that these crashes occurred on local two-lane
roadways, given that these roadways are sometimes excluded from regional datasets, and added
them to our crash database as such. Other crash data, about 4% of the provided database, contained
incorrect roadway identifiers or mile post information, indicating a possible recording error. These
data represented were excluded from our analysis database because of the uncertainty surrounding
where the crash actually occurred.
We have summarized analysis results in graphic and/or tabular format to allow NOACA staff to easily
insert the findings of this analysis into their final report. Where appropriate, bullet point text provides
further insights into the analysis results and how they might be interpreted.

Non-Freeway Crashes
Per direction from NOACA staff, all crashes that occurred on non-freeway roadways are summarized
according to the following categories:


Roadway classification



Number of lanes



Crash type



Contributing factor
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Roadway Classification
Figure 1 summarizes non-freeway crashes by functional classification.
Figure 1. Non-Freeway Crashes by Functional Classification (2009 – 2013)
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The majority of non-freeway crashes occur on urban roadways (93%). This is higher than the
approximately 87% of non-freeway daily vehicle miles traveled (VMT)1 that occurs on urban
roadways.
The proportion of crashes for each individual functional classification is generally consistent
with the proportion of VMT carried by each classification (i.e. roadways with higher volumes
tend to have higher crash frequencies). This is consistent with national research showing a
direct relationship between traffic volumes and crash frequencies2.

Figure 2 summarizes fatal and severe injury non-freeway crashes by functional classification.

1

VMT percentages were calculated from the Ohio Department of Transportation Division of Planning’s 2013 Daily
Vehicle Miles Traveled Report by summing all non-freeway functional classifications for rural and urban roadways for
the five counties within NOACA. The DMVT reports can be found at the following address:
http://www.dot.state.oh.us/Divisions/Planning/TechServ/traffic/Pages/DVMT.aspx
2

st

Highway Safety Manual, 1 Edition. American Association of State Highway and Transportation Officials. 2010.
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Figure 2. Fatal and Severe Injury Non-Freeway Crashes by Functional Classification (2009 – 2013)
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The distribution of fatal and severe injury crashes across functional classifications generally
follows the distribution of total crashes.
o However, rural roadways tend to account for a higher proportion of fatal and severe
injury crashes than they do of total crashes.
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Number of Lanes
Figure 3 summarizes non-freeway crashes by number of lanes.
Figure 3. Non-Freeway Crashes by Number of Lanes (2009 – 2013)
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Most non-freeway crashes (96%) occur on two-lane or four-lane roadways, which is consistent
with existing traffic volumes3. Over 93% of VMT is on these facilities.
Over half (52%) of reported non-freeway crashes occurred on two-lane roadways, while
nearly 44% of non-freeway crashes occurred on four-lane roadways. These proportions are in
line with the proportion of VMT (approximately 55% and 38%) accounted for by these two
roadway types.

Figure 4 summarizes fatal and severe injury non-freeway crashes by number of lanes.

3

VMT by number of lanes was calculated using two different methods. For collectors and arterials, VMT was
calculated using the segment length and average daily traffic (ADT) data from the state and local roadway GIS
networks provided by NOACA. The VMT for local facilities, all of which were assumed to be two lanes, is taken from
the Ohio Department of Transportation’s 2013 Daily Vehicle Miles Traveled Report and added to the GIS calculations
of collector and arterial VMT to arrive at the total VMT by number of lanes.
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Figure 4. Fatal and Severe Injury Non-Freeway Crashes by Number of Lanes (2009 – 2013)
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The distribution of fatal and severe injury crashes follows the pattern of total crashes with
most fatal and severe injury crashes occurring on two- and four-lane roadways.
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Crash Type
Figure 5 summarizes non-freeway crashes by crash type. KAI simplified crash types from the original
crash dataset by combining similar crash types (e.g., “Angle” and “Left Turn” were combined into the
“Turning” crash type). The top ten most frequent simplified crash types are displayed with remaining
crash types combined into the “Other” crash type. Tables showing the detail types that make up
these simplified types are included in Attachment “A.”
Figure 5. Non-Freeway Crashes by Crash Type (2009– 2013)
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4

Rear end (33%) and turning (22%) crashes represent the two largest proportions of nonfreeway crashes. These two crash types were followed by fixed object (12%) and sideswipe passing (10%) crashes. This rank ordering and proportions are roughly similar to crash trends
in the Portland, Oregon metropolitan area4.

Metro State of Safety Report. Metro. April 2012.
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Contributing Factor
Figure 6 summarizes non-freeway crashes by contributing factor. KAI simplified contributing factors
by combining similar factors. The eight most frequent contributing factors as well as crashes with no
contributing factor or an unknown contributing factor are displayed. We combined remaining
contributing factors into the “Other” category. Tables summarizing what contributing factors were
simplified into these factors are included in Attachment “A.”
Figure 6. Non-Freeway Crashes by Contributing Factor (2009 – 2013)
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The followed too closely/assured clear distance ahead (ACDA) contributing factor (26%),
failure to yield (14%), improper movement (14%), and failure to control (12%) represent the
four highest proportions of contributing factors to non-freeway crashes. This finding appears
consistent with the frequency of rear end, turning, and fixed object crash types shown in
Figure 3.
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Pedestrians (non-freeway crashes)
Per direction from NOACA staff, KAI summarized pedestrian crashes that occurred on non-freeway
roadways according to the following categories:


Year



Road surface condition



County



Roadway classification



City



Number of lanes



Month



Contributing factor



Time of day



Pedestrian age and gender



Weather

Year
Figure 7 summarizes non-freeway pedestrian crashes by year.

Year

Figure 7. Non-Freeway Pedestrian Crashes by Year
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Pedestrian-involved, non-freeway crashes in 2011 were lower than the rest of the years, while
pedestrian-involved, non-freeway crashes in 2009 and 2010 were higher than 2012 or 2013.
This is consistent with overall crash trends, which were lower in 2011 than the other years
analyzed. These trends are also consistent with bicyclist collision trends (see Figure 15).
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County
Figure 8 summarizes non-freeway pedestrian crashes by county.
Figure 8. Non-Freeway Pedestrian Crashes by County (2009 – 2013)
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Over four-fifths (84%) of the pedestrian involved, non-freeway crashes occurred in Cuyahoga
County. Approximately 61% of the region’s population lives in Cuyahoga County5 and
Cleveland is the urban center of the region with a major downtown area. .
Lorain County and Lake County had the second and third highest proportions of regional
pedestrian crashes (7% and 5%, respectively), which are roughly consistent with the two
counties’ proportion of the population (15% and 11%).

City
Table 1 summarizes non-freeway pedestrian crashes by city.

5

U.S. Bureau of the Census, Population Estimates Program (PEP), http://www.census.gov/popest/index.html, 2013.
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Table 1. Non-Freeway Pedestrian Crashes by City (2009 – 2013)

City
Cleveland

Pedestrian
Crashes

City (cont.)

Pedestrian
Crashes
(cont.)

City (cont. 2)

Pedestrian
Crashes
(cont. 2)

1052

Wadsworth

10

Carlisle

2

Cleveland Heights

76

Broadview Heights

9

Grafton

2

Euclid

68

Brunswick

9

Kirtland Hills

2

Parma

61

University Heights

9

Leroy (Township Of)

2

Lakewood

54

Wickliffe

9

Medina (Township Of)

2

Lorain

53

Richmond Heights

8

Moreland Hills

2

Elyria

45

Bainbridge

6

Pepper Pike

2

Garfield Heights

44

Eaton

6

Seven Hills

2

Maple Heights

38

Fairview Park

6

Sharon

2

East Cleveland

37

Mayfield

6

Willoughby Hills

2

Painesville

24

Oakwood

6

Brooklyn Heights

1

South Euclid

24

Sheffield

6

1

Shaker Heights

20

Amherst

5

Columbia
Columbia (Township
Of)

North Olmsted

19

Avon Lake

5

1

Mentor

17

Chester

5

Berea

16

Concord

5

Eaton (Township Of)
Fairview Park
(Fairview)
Harrisville (Township
Of)

Bedford

15

Middlefield

5

Highland Hills

1

Mayfield Heights

15

Avon

4

Hinckley

1

Rocky River

15

4

Kirtland

1

Westlake

15

Brecksville
Cleveland
Metroparks

4

1

Willoughby

15

Oberlin

4

Lafayette
Lafayette (Township
Of)

Chardon

13

4

Liverpool

1

Medina

13

Perry
South Euclid
(Bluestone)

4

Mentor-On-The-Lake

1

Beachwood

12

Bay Village

3

1

Brooklyn

12

Bedford Heights

3

Milton
Montville (Township
Of)

Chagrin Falls

12

Claridon

3

New Russia

1

Lyndhurst

12

Gates Mills

3

Newbury

1

Middleburg Heights

12

Independence

3

North Randall

1

Parma Heights

12

3

12

Brook Park

11

Olmsted Falls

3

Olmsted
Olmsted (Township
Of)
Sheffield (Township
Of)

1

Solon

Lagrange
Madison (Township
Of)

Madison

11

Wellington

3

Sheffield Lake

1

North Ridgeville

11

Willowick

3

Spencer

1

Strongsville

11

Woodmere

3

Troy

1

Warrensville Heights

11

Auburn

2

Waite Hill

1

Eastlake

10

Burton

2

Walton Hills

1

North Royalton

10

Camden

2

Westfield

1
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Pedestrian crashes are concentrated in Cleveland, with 49% of reported pedestrian crashes
occurring within the City.
The cities of Cleveland Heights, Euclid, Parma, Lakewood, and Lorain each have over 50
pedestrian crashes over the 5-year period. These cities are all among the most populous cities
for the region.



Month
Figure 9 summarizes non-freeway pedestrian crashes by month.
Figure 9. Non-Freeway Pedestrian Crashes by Month (2009 – 2013)
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Pedestrian crashes are highest in October (11% of crashes) and February (10% of crashes),
while they are lowest in March and June (7% of crashes, each).
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Time of Day
Figure 10 summarizes non-freeway pedestrian crashes by time of day.
Figure 10. Non-Freeway Pedestrian Crashes by Time of Day (2009 – 2013)
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Non-freeway pedestrian crashes peak in the afternoon/early evening hours between 2:00
p.m. and 8:00 p.m. Approximately 47% of non-freeway pedestrian-involved crashes occur
during these six hours.
There is a smaller peak in non-freeway, pedestrian crashes during the 7:00 a.m. to 8:00 a.m.
hour representing nearly 6% of crashes.
These peak periods are generally in line with typical motor vehicle volume patterns.
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Weather
Figure 11 summarizes non-freeway pedestrian crashes by weather conditions.
Figure 11. Non-Freeway Pedestrian Crashes by Weather (2009 – 2013)
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58% of all pedestrian-involved crashes occurred under clear weather, while approximately
22% and 14% of pedestrian-involved non-freeway crashes occurred during cloudy or rainy
weather, respectively.

Road Surface Condition
Figure 12 summarizes non-freeway pedestrian crashes by road surface condition.
Figure 12. Non-Freeway Pedestrian Crashes by Road Surface Condition (2009 – 2013)
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70% of pedestrian-involved crashes occurred during dry roadway conditions, while wet
roadway surface conditions represent 22% of pedestrian-involved non-freeway crashes. These

Kittelson & Associates, Inc.

90

Boise, Idaho

Safety Planning Analysis
December 12, 2014

Project #: 18028
Page 15

findings are consistent with the weather results shown in Figure 11.

Roadway Classification
Figure 13 summarizes non-freeway pedestrian crashes by roadway functional classification.
Figure 13. Non-Freeway Pedestrian Crashes by Functional Classification (2009 – 2013)
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99% of pedestrian-involved crashes occur in urban areas, with the majority occurring on
higher-volume urban roadways including Minor Arterials (31%), Locals (29%), Principal
Arterials (26%), and Collectors (13%). Like non-freeway motor vehicle crashes, most nonfreeway pedestrian crashes occur in urban areas. However, Local roadways account for the
second highest proportion of pedestrian crashes, whereas Principal Arterials account for the
second highest proportion of motor vehicle crashes (Local roadways are third).

Figure 14 summarizes fatal and severe injury non-freeway pedestrian crashes by roadway functional
classification.
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Figure 14. Fatal and Severe Injury Non-Freeway Pedestrian Crashes by Functional Classification (2009 –
2013)
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Fatal and severe injury non-freeway pedestrian crashes generally follow the trends of total
non-freeway pedestrian crashes.
Urban Local roads account for lower proportions of fatality (17%) and severe injury (21%)
crashes than they do total non-freeway pedestrian crashes (29%). This is not surprising given
the typically lower speeds of these roads.
Urban Minor Arterials and Rural Local roads notably account for higher percentages of fatal
crashes (37% and 7%, respectively) than they do total non-freeway pedestrian crashes (31%
and <1%, respectively).
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Number of Lanes
Figure 15 summarizes non-freeway pedestrian crashes by number of lanes.
Figure 15. Non-Freeway Pedestrian Crashes by Number of Lanes (2009 – 2013)
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Similar to motor vehicle crashes, most pedestrian-involved non-freeway crashes occurred on
four-lane or two-lane facilities (95%). Just over half, about 51%, occurred on four-lane
roadways, while approximately 44% occurred on two-lane roads. The trend of more crashes
involving pedestrians on four-lane than two-lane facilities is the opposite of what is seen for
motor vehicle crashes (see Figure 2).
Multi-lane roadways generally carry higher risk factors for pedestrians, including higher motor
vehicle volumes, greater motor vehicle speeds, and increased crossing distances than twolane roadways.

Figure 16 summarizes non-freeway pedestrian crashes by number of lanes.
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Figure 16. Fatal and Severe Injury Non-Freeway Pedestrian Crashes by Number of Lanes (2009 – 2013)
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The distribution of fatal and severe injury non-freeway pedestrian crashes is generally similar
to the distribution of total non-freeway pedestrian crashes, based on the number of lanes on
the roadway.
o Six-lane roadways do account for a larger proportion of non-freeway pedestrian
fatalities (10%) than they do total non-freeway pedestrian crashes (5%).

Contributing Factor
Figure 17 summarizes non-freeway pedestrian crashes by contributing factor. Similar to vehicle
contributing factors, KAI simplified non-freeway pedestrian crash contributing factors and the nine
most frequent contributing factors are displayed along with crashes with unknown or no contributing
factors. Other contributing factors were combined into the “Other” contributing factor. Tables
summarizing what contributing factors were simplified into these factors are included in Attachment
“A.”
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Figure 17. Non-Freeway Pedestrian Crashes by Contributing Factor (2009 – 2013)
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Failure to Yield Right of Way is the most common contributing factor. It is the reported factor
in nearly 23% of non-freeway, pedestrian-involved crashes. The second most common
contributing factor is improper crossing, representing 16% of non-freeway, pedestrian
crashes.
The graph above shows significant proportions of the pedestrian-involved crashes are
attributed to actions by pedestrians (e.g. improper crossing, darting) and motor vehicle
drivers (e.g. failure to yield right of way, failure to control). Strategies addressing both users
groups could be effective at reducing crashes involving pedestrians.
High proportions of pedestrian crashes either had an unknown contributing factor (17%) or no
contributing factor (17%) associated with them. Improving crash reporting practices for
pedestrian-involved crashes could be an action item to consider when developing the TSAP.

Pedestrian’s Age and Gender
Figure 18 summarizes non-freeway pedestrian crashes by the pedestrian’s age and gender.
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Figure 18. Non-Freeway Pedestrian Crashes by Age and Gender (2009 – 2013)

157

<15

161

15-20

1

21-29

Age of Pedestrian

232

2

194

138
133

2
82

30-39

103

Female
96

40-49

1

Unknown
95

50-59

1

>59

Male

124

137

94
88

2
10
15

Unknown
0

265

50

100

150

200

250

300

Number of Crashes




Crashes involving the two youngest age groups (under age 15, and ages 15-20) represented
the highest proportion of crashes for male (20%) and female (15%) pedestrians.
Comparatively high proportions of pedestrian crashes had either an unknown age or gender
recorded in the crash data (14%). This again suggests that there may be an opportunity to
improve reporting practices for pedestrian-involved crashes.
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Bicyclists (non-freeway crashes)
Per direction from NOACA staff, KAI summarized bicycle crashes that occurred on non-freeway
roadways according to the following categories:


Year



Road surface condition



County



Roadway classification



City



Number of lanes



Month



Contributing factor



Time of day



Bicyclist age and gender



Weather

Year
Figure 19 summarizes non-freeway bicyclist crashes by year.

Year

Figure 19. Non-Freeway Bicyclist Crashes by Year (2009 – 2013)
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Bicyclist-involved, non-freeway crashes in 2011 and 2013 were lower than the rest of the
years. This trend is similar to vehicle and pedestrian trends for 2011; however, the drop in
non-freeway bicyclist-involved crashes in 2013 is lower than the trend in total non-freeway
crashes.
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County
Figure 20 summarizes non-freeway bicyclist crashes by county.
Figure 20. Non-Freeway Bicyclist Crashes by County (2009 – 2013)
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Three-quarters of reported non-freeway bicyclist crashes occurred in Cuyahoga County (75%).
Approximately 61% of the region’s population lives in Cuyahoga County6 and Cleveland is the
urban center of the region with a major downtown area.
Lorain County and Lake County had the second and third highest proportions of bicyclist
crashes (11% and 9%, respectively), which are roughly consistent with the two counties’
proportions of the population (15% and 11%).

City
Table 2 summarizes non-freeway bicyclist crashes by city.

6

U.S. Bureau of the Census, Population Estimates Program (PEP), http://www.census.gov/popest/index.html, 2013.
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Table 2. Non-Freeway Bicyclist Crashes by City (2009 – 2013)
City

Bicyclist
Crashes

City (cont.)

Bicyclist
Crashes
(cont.)

City (cont. 2)

Bicyclist
Crashes (cont.
2)

Cleveland

688

Oberlin

9

Newburgh Heights

2

Lakewood

106

Bay Village

8

Oakwood

2

Lorain

69

Highland Heights

8

Olmsted (Township Of)

2

Mentor

60

Olmsted

7

Perry (Township Of)

2

Parma

60

Seven Hills

7

Valley View

2

Cleveland Heights

56

Shaker Heights

7

Vermilion

2

Elyria

52

Wickliffe

7

Westfield

2

Westlake

38

Amherst

6

Willoughby Hills

2

North Olmsted

32

Avon

6

Auburn

1

Garfield Heights

28

Mentor-On-The-Lake

6

Bay Village (Corporate Name Fo

1

Painesville

28

Perry

6

Bedford Heights

1

Euclid

25

Willowick

6

Brooklyn Heights

1

Medina

25

Brecksville

5

Brownhelm

1

Rocky River

23

Warrensville Heights

5

Chesterland

1

Avon Lake

22

Bedford

4

Cleveland Metro Parks

1

Fairview Park

21

Brunswick Hills

4

Columbia

1

Solon

21

Chagrin Falls

4

Columbia (Township Of)

1

Mayfield Heights

19

Eaton

4

Fairport Harbor

1

Willoughby

19

Independence

4

Hunting Valley

1

Berea

18

Middlefield

4

Huntington (Township Of)

1

Madison

17

Olmsted Falls

4

Kirtland

1

Parma Heights

17

Pepper Pike

4

Lafayette

1

Brooklyn

16

Bainbridge

3

Lagrange

1

Cleveland Metroparks

15

Concord

3

Liverpool

1

East Cleveland

15

Madison (Township Of)

3

Liverpool (Township Of)

1

Maple Heights

14

Mayfield

3

Montville

1

Strongsville

14

Medina (Township Of)

3

Moreland Hills

1

Brunswick

12

Newbury

3

Munson

1

Middleburg Heights

12

Bentleyville

2

New Russia

1

Beachwood

11

Broadview Heights

2

Orange

1

Brook Park

11

Burton

2

Parkman

1

Eastlake

11

Carlisle

2

Pittsfield

1

North Ridgeville

11

Chardon

2

Richmond Heights

1

South Euclid

11

Gates Mills

2

Russell

1

University Heights

11

Grafton

2

South Euclid (Bluestone)

1

Lyndhurst

10

Leroy

2

Waite Hill

1

Sheffield

10

Linndale

2

Wellington

1

Wadsworth

10

Litchfield

2

North Royalton

9

Montville (Township Of)

2
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Bicyclist crashes are concentrated in Cleveland with 37% of bicyclist crashes occurring within
the City.
The cities of Lakewood, Lorain, Mentor, Parma, Cleveland Heights, and Elyria have over 50
bicyclist crashes over the 5-year period. These cities are among the largest in the region.



Month
Figure 21 summarizes non-freeway bicyclist crashes by month.
Figure 21. Non-Freeway Bicyclist Crashes by Month (2009 – 2013)
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Non-freeway, bicyclist-involved crashes are more prevalent in the summer, with 46.8% of
non-freeway, bicyclist-involved crashes occurring during June, July, and August. The winter
months between December and February represent only 6% of all non-freeway, bicyclistinvolved crashes. These patterns match expectations, as fewer people bicycle during the
colder winter months than during the summer months.
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Time of Day
Figure 22 summarizes non-freeway bicyclist crashes by time of day.
Figure 22. Non-Freeway Bicyclist Crashes by Time of Day (2009 – 2013)
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Non-freeway bicyclist crashes peak in the afternoon/early evening hours between the hours
of 2:00 p.m. and 7:00 p.m. Approximately 50% of non-freeway bicyclist crashes occur during
these 5 hours.
There is a smaller peak in non-freeway bicyclist crashes between the hours of 7:00 a.m. and
9:00 a.m. hour representing nearly 8% of all crashes.
These peak periods are generally consistent with typical motor vehicle volume patterns.
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Weather
Figure 23 summarizes non-freeway bicyclist crashes by weather condition.
Figure 23. Non-Freeway Bicyclist Crashes by Weather (2009 – 2013)
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76% of bicyclist-involved crashes occur under clear weather, while cloudy weather and rain
represented 20% and 6% of bicyclist-involved crashes, respectively.

Road Surface Condition
Figure 24 summarizes non-freeway bicyclist crashes by year.
Figure 24. Non-Freeway Bicyclist Crashes by Road Condition (2009 – 2013)
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89% of bicyclist-involved crashes occur under dry roadway conditions, while wet roadway
surface conditions represent 9% of bicyclist-involved crashes.
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Roadway Classification
Figure 25 summarizes non-freeway bicyclist crashes by roadway functional classification.
Figure 25. Non-Freeway Bicyclist Crashes by Functional Classification (2009 – 2013)
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Over 98% of bicyclist-involved crashes occur in urban areas, with the majority occurring on
higher-volume urban roadways including Minor Arterials (33%), Principal Arterials (27%),
Locals (26%), and Collectors (13%).

Figure 26 summarizes fatal and severe injury non-freeway bicyclist crashes by roadway functional
classification.

Functional Classification

Figure 26. Fatal and Severe Injury Bicyclist Crashes by Functional Classification (2009 - 2013)
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There were only four fatal bicyclist non-freeway crashes over the five-year period so it is not
possible to define any trends.
The distribution of bicyclist crashes resulting in a severe injury is mostly similar to the
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distribution of total non-freeway bicyclist crashes across road functional classifications, with
the following exceptions (note that the relatively small sample size of bicyclist severe injury
crashes makes it difficult to draw conclusions from these trends).
o The proportions of bicyclist severe injury crashes on Urban Minor Arterial and Urban
Local roads (27% and 19%, respectively) are lower than the proportions of total nonfreeway bicyclist crashes occurring on those facilities (33% and 26%, respectively).
o The percentage of bicyclist severe injury crashes that occurred on Urban Collector
roads (19%) is higher than the proportion of total non-freeway bicyclist crashes
reported on those roads (13%).

Number of Lanes
Figure 27 summarizes non-freeway bicyclist crashes by number of lanes.
Figure 27. Non-Freeway Bicyclist Crashes by Number of Lanes (2009 – 2013)
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Similar to motor vehicle crashes, most bicyclist-involved non-freeway crashes occurred on
four-lane or two-lane facilities (96%). Just over half, about 51%, occurred on four-lane
roadways, followed by approximately 45% occurred on two-lane roads. The trend of more
crashes involving bicyclists on four-lane than two-lane facilities is the opposite of what is seen
for motor vehicle crashes (see Figure 2).
Multi-lane roadways generally carry higher risk factors for bicyclists, including higher motor
vehicle volumes, greater motor vehicle speeds, and increased intersection crossing distances
than two-lane roadways.

Figure 28 summarizes fatal and severe injury non-freeway bicyclist crashes by number of lanes.
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Figure 28. Fatal and Severe Injury Non-Freeway Bicyclist Crashes by Number of Lanes (2009 – 2013)
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There were only four fatal bicyclist non-freeway crashes over the five-year period so it is not
possible to define any trends.
Similar to total non-freeway bicyclist crashes proportions, most non-freeway bicyclistinvolved severe injury crashes occurred on two- or four-lane roadways (95%). A slightly higher
proportion of non-freeway bicyclist-involved crashes resulted in severe injuries on two-lane
facilities (49%) and a lower proportion of severe injuries on four-lane facilities (46%) than
would be expected based on overall crash proportions for two-lane facilities (45%) and fourlane facilities (51%).

Contributing Factor
Figure 29 summarizes non-freeway bicyclist crashes by contributing factor. Similar to pedestrian
contributing factors, KAI simplified non-freeway bicyclist crash contributing factors and the nine most
frequent contributing factors are displayed along with crashes with unknown or no contributing
factors. Other contributing factors were combined into the “Other” contributing factor. Tables
summarizing what contributing factors were simplified into these factors are included in Attachment
“A.”
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Figure 29. Non-Freeway Bicyclist Crashes by Contributing Factor (2009 – 2013)
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Failture to yield right of way was the most common contributing cause of non-freeway
bicyclist crashes, representing 35% of non-freeway bicyclist crashes.
Improper crossing (10%), improper movements (4%), and darting (3%) were relatively
common contributing causes to non-freeway bicyclist crashes.
The graph above shows significant proportions of the bicyclist-involved crashes are attributed
to actions by bicyclists and motor vehicle drivers. Efforts to reduce crashes involving bicyclists
could include strategies for both user groups.
About 28% of non-freeway bicyclist crashes had either no contributing cause (7%) or an
unknown contributing cause (21%),. Improving crash reporting practices for pedestrianinvolved crashes could be an action item to consider in developing the TSAP.

Bicyclist’s Age and Gender
Figure 30 summarizes non-freeway bicyclist crashes by bicyclist age and gender.
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Figure 30. Non-Freeway Bicyclist Crashes by Gender and Age (2009 – 2013)
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Nearly three-quarters of non-freeway bicyclist crashes involved a male bicyclist (74%). This is
consistent with the national gender distribution with men accounting for approximately 76%
of bicycle trips nationally7.
The two youngest age groups, under age 15 and ages 15 to 20, represent the highest
proportions of bicyclist crashes for both genders (a combined 45% of reported bicyclist
crashes).

Crash Type Detail
Per direction from NOACA staff, KAI summarized the entire crash dataset by contributing factor and
severity according to the following categories:

7



All crash types



Rear-end crashes

Alliance for Biking and Walking, Bicycling and Walking in the United States: 2014 Benchmarking Report (2014). This

report uses data from the 2009 National Household Travel Survey and 2011 American Community Survey.
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As mentioned previously, KAI also analyzed contributing factors for fatal and severe injury crashes in
the region. Our analysis used contributing factors cited in national and other regional efforts, as well
as the factors identified in ODOT’s strategic highway safety plan (SHSP). This analysis is included in
this section prior to the discussion of the individual crash types (e.g. Rear-end crashes).
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All Crash Types
Figure 31 summarizes crashes by type and severity.
Figure 31. Crashes by Type and Severity (2009 – 2013)
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The proportions of fixed object (0.6%), head on and sideswipe – meeting (0.8%), and
pedestrian (3%) crashes resulting in a fatality were larger than the proportion for total crashes
(0.2%) that resulted in a fatality.
The proportion of bicycle (79%) and pedestrian (84%) crashes resulting in an injury were
higher than the proportion for total crashes (26%), while head on and sideswipe – meeting
(34%), and turning (31%) injury crashes were also higher than the proportion for total crashes.
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Figure 32 summarizes crashes by type and contributing factor.
Figure 32. Crash Type by Contributing Factor (2009 – 2013)
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Contributing causes vary significantly by crash type. The following are the primary
contributing factors for each crash type shown:
o All crashes – Followed too closely/ACDA (26%)
o Other Crashes – Other (32%)
o Pedestrian crashes – Other (26%)
o Bicycle crashes – Failure to Yield (28%)
o Head On & Sideswipe – Meeting – Left of center and failure to control (22% each)
o Animal – None (94%)
o Parked Vehicle – Failure to control and unknown (27% each)
o Backing – Improper movement (75%)
o Sideswipe – Passing – Improper movement (43%)
o Fixed object crashes – Failure to control (50%)
o Turning crashes – Failure to yield (50%)
o Rear-end crashes – Followed too closely/ACDA (76%)
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A number of factors have been identified under the national Towards Zero Deaths8 initiative and the
ODOT Strategic Highway Safety Plan as contributing to fatal and severe crashes. We analyzed the
overall crash dataset to identify the extent to which these factors contribute to fatal, severe injury,
and total crashes. The results of this analysis are shown in Figure 33. Note that the factors may
overlap with each other (e.g. a crash may involve both aggressive driving and lane departure), so the
total percentages do not sum to 100%.
Figure 33. Factors Contributing to Fatal and Severe Crashes as a Percentage of Crashes by Severity (2009
– 2013)
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8

Aggressive driving (e.g. speeding, red light running, following too close, etc.) contributes to

Toward Zero Deaths: A National Strategy on Highway Safety. www.towardzerodeaths.org.
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the highest proportion of fatalities and severe injuries, followed by lane departure (e.g. runoff-the-road, head-on, sideswipe), young drivers (25 years old and younger), and intersectionrelated crashes.
o These could be good focus areas for countermeasures as they may offer the greatest
opportunity for reducing fatalities and serious injuries.
 Impaired driving, vulnerable user, and speed-related factors each contribute to a proportion
of fatal crashes that is four times higher than the proportion of total crashes they contribute
to.
Figure 34 compares trends in the NOACA region to statewide trends in Ohio9 across the contributing
factors for which data is available at both levels.
Figure 34. Fatal and Severe Injury Crash Contributing Factor Trends, Ohio Compared to NOACA region
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Trends are generally similar across the two datasets for most factors. Three exceptions to this
are:
o Speed-related factors, impaired drivers, and vulnerable users (i.e. motorcyclists,
bicyclists, and pedestrians) are cited in a smaller proportion of severe crashes in the
NOACA region than across Ohio.
o The difference in vulnerable users is mostly due to differences in crashes involving
motorcycles, which are reported as being involved in a smaller proportion of severe
crashes in the NOACA region than statewide.

9

Ohio SHSP Emphasis Areas. Ohio Department of Transportation.
http://www.dot.state.oh.us/Divisions/Planning/ProgramManagement/HighwaySafety/SHSP/SHSP%20Emphasis%20
Areas/2002-2012%20SHSP%20Annual%20Emphasis%20Area%20Tracker.pdf.
Kittelson & Associates, Inc.

112

Boise, Idaho

Safety Planning Analysis
December 15, 2014



Project #: 18028
Page 37

Similarities in trends between the regional, state, and national data may facilitate
coordination between NOACA, ODOT, Federal Highway Administration (FHWA), and other
agencies in deploying countermeasures aimed at contributing factors that are a priority for
multiple agencies.

Rear-End Crashes
Figure 35 summarizes rear-end crashes by severity.
Figure 35. Rear-End Crashes by Severity (2009 – 2013)
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Rear-end crashes result in a fatality less than 0.1% of the time, which is below the average for
reported crashes.
Injury crashes are slightly over represented for rear end crashes (28%). However, these
injuries are less likely to be severe than all reported crashes (1.7% versus 2.1%, respectively).

Figure 36 summarizes rear-end crashes by contributing factor.
Figure 36. Rear-End Crashes by Contributing Factor (2009 – 2013)
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Over three-quarters of rear end crashes (76%) had followed too closely/ACDA reported as
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their contributing factor.

Turning Crashes
Figure 37 summarizes turning crashes by severity.
Figure 37. Turning Crashes by Severity (2009 – 2013)
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The proportion of turning crashes resulting in a fatality (0.5%) or injury (31%) are
overrepresented.

Figure 38 summarizes turning crashes by contributing factor.
Figure 38. Turning Crashes by Contributing Factor (2009 – 2013)
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Failure to yield was the most common contributing factor, reportedly contributing to nearly
half (50%) of the turning crashes. Failure to obey traffic control (17%) and improper
movement (9%) were also leading reported contributors.
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Fixed Object Crashes
Figure 39 summarizes fixed object crashes by severity.
Figure 39. Fixed Object Crashes by Severity (2009 -2013)
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The proportions of fixed object crashes resulting in a fatality (2%) or injury (41%) are over
represented.

Figure 40 summarizes fixed object crashes by contributing factor.
Figure 40. Fixed Object Crashes by Contributing Factor (2009 – 2013)
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The reported contributing factor for half of the fixed object crashes (50%) is failure to control.
Unsafe speed (11%) is the second most frequently reported contributing factor to fixed object
crashes.
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Pedestrian Crashes
Figure 41 summarizes pedestrian crashes by severity including freeway pedestrian crashes. Freeway
pedestrian crashes accounted for 6% of the reported pedestrian crashes.
Figure 41. Pedestrian Crashes by Severity (2009 – 2013)
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The proportions of pedestrian crashes resulting in a fatality (2%) or injury (84%) are
overrepresented.

Figure 42 summarizes pedestrian crashes by contributing factor.
Figure 42. Pedestrian Crashes by Contributing Factor (2009 – 2013)
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The failure to yield right of way contributing cause represented the largest proportion of
pedestrian crashes (23%), following by improper crossing (16%) and darting (7%).
Approximately one-quarter of pedestrian crashes had no reported contributing cause (8%) or
a reportedly unknown contributing cause (17%).
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Freeway Crashes
Per direction from NOACA staff, KAI summarized crashes that occurred on freeway roadways
according to the following categories:


Roadway classification



Number of lanes



Crash type



Contributing factor

Roadway Classification
Figure 43 summarizes freeway crashes by roadway functional classification.
Figure 43. Freeway Crashes by Functional Classification (2009 – 2013)
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Over 90% of freeway crashes occur on urban freeways, with 77% occurring on urban
interstates.
Rural freeway crashes are nearly evenly split between interstate and other freeway facilities.
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Number of Lanes
Figure 44 summarizes freeway crashes by number of lanes.
Figure 44. Freeway Crashes by Number of Lanes (2009 – 2013)
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Over 85% of freeway crashes occur on 6-lane (35%), 4-lane (26%), or 8-lane (25%) facilities.
These are the most common lane configurations on the freeway system.

Figure 45 summarizes fatal and severe injury freeway crashes by number of lanes.
Figure 45. Fatal and Severe Injury Freeway Crashes by Number of Lanes (2009 - 2013)
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The proportions of fatal and severe injury freeway crashes by number of lanes are generally
within 2-3% of the proportions of total freeway crashes by number of lanes. However, eightlane facilities have a higher proportion of fatalities (33%) and severe injuries (29%) than
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expected based on total crash proportions by number of lanes (25%).

Crash Type
Figure 39 summarizes freeway crashes by crash type.
Figure 46. Freeway Crashes by Crash Type (2009 – 2013)
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One-third of all freeway crashes were rear end collisions (33%).
The fixed object (27%) and sideswipe - passing (20%) crash types also represent notable
proportions of freeway crashes.
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Contributing Factor
Figure 40 summarizes freeway crashes by contributing factor.
Figure 47. Freeway Crashes by Contributing Factor (2009 – 2013)
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The largest contributing factor to freeway crashes was following too closely/ACDA, which
accounted for 26% of freeway crashes. This is consistent with data trends showing one-third
of freeway crashes were rear end crashes (see Figure 39).
Failure to control (21%) and improper movement (11%) also represent notable proportions of
freeway crashes consistent with data showing the second and third most common crash types
of fixed object and sideswipe - passing crashes.

Transit and Rail Related Crashes
Per direction from NOACA staff, KAI summarized crashes that involved transit vehicles or facilities
according to the following categories:


Year



Severity

These summaries include all railroad crossing related crashes because countermeasures for crossingrelated crashes are likely to be similar regardless of whether it is a heavy rail or light rail vehicle
crossing.

Year
Figure 48 summarizes transit and rail related crashes by year.
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Figure 48. Transit and Rail Related Crashes by Year
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Transit and rail related crashes were lowest in 2011 for all types of transit and rail related crashes,
mirroring trends for total vehicle crashes and crashes involving bicyclists and pedestrians. Businvolved crashes were highest in 2009 and 2013. There were relatively few train-related crashes in
any individual year. Finally, railroad grade crossing crashes were highest in 2012 with approximately
half as many railroad grade crossing crashes in 2011 and 2013.

Severity
Figure 49 summarizes transit-related crashes by severity.
Figure 49. Transit-Related Crashes by Severity
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Severity trends are generally similar across the three types of transit and rail related crashes,
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with about 72-78% of the crashes resulting in property damage only and approximately 2225% of the crashes resulting in an injury.
o The proportion of transit and rail-related crashes resulting in an injury is slightly lower
than the average for total vehicle crashes (22-25% compared to 26%).
The proportion of all transit and rail-related crashes resulting in a fatality is similar to the
proportion of total vehicle crashes resulting in a fatality (about 0.3%).

CONCLUSION
This memorandum summarizes data analysis conducted by KAI in support of NOACA’s TSAP. KAI
analyzed the most recent five years of crash data, 2009 – 2013, according to a number of specific
categories to help NOACA identify priority areas. KAI staff also carried out additional analysis of
severe crash contributing factors based on national and Ohio Department of Transportation (ODOT)
efforts. The results of this analysis describe existing crash conditions and identify trends contributing
to crashes in the region including:






crashes generally happen on roads, in areas, and during times of the day with the most
activity;
multi-lane roads tend to have more crashes per mile than two-lane roads;
in some instances, fatal and severe injury crashes tend to make up a higher proportion of total
crashes on roads that are likely to have higher speeds (e.g., rural and higher classified roads);
rear-end, turning (including angle), sideswipe-passing, and fixed object are the most common
crash types; and
Aggressive driving, lane departure, young driver, and intersections are the most common
contributing factors to severe crashes in the NOACA region, with each of these factors being
reported in more than one-quarter of fatal and serious injury crashes.

Additionally, the analysis found that reported bicycle and pedestrian crashes had contributing factors
of “none” or “unknown” at a higher rate than for the overall crash dataset
These findings can be used to help identify and prioritize safety-focused countermeasures and
projects. Action items we have identified that NOACA could consider as it develops its TSAP include:





Reviewing crash reporting practices for bicycle and pedestrian crashes
Identifying and focusing on crash emphasis areas based on those factors that contribute to
the greatest proportions of fatal and serious injury crashes or are the most overrepresented
in fatal and severe injury crashes
Coordinating efforts with FHWA, ODOT, and other agencies on crash reduction efforts based
on shared priorities
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Crash Type Simplification
Crash Type

Simplified Crash Type

Angle

Turning

Animal

Animal

Backing

Backing

Fixed Object

Fixed Object
Head On & Sideswipe Meeting

Head On
Left Turn
Other NonCollision

Turning

Other Non-Vehicle

Fixed Object

Other Object

Fixed Object

Overturning

Other

Parked Vehicle

Parked Vehicle

Pedalcycles

Bicycle

Pedestrian

Pedestrian

Rear End
Sideswipe Meeting
Sideswipe Passing

Rear End
Head On & Sideswipe Meeting

Train

Other

Unknown

Other
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Contributing Factor Simplification (Total Crashes)
Contributing Factor

Simplified Contributing Factor

(blank)

Unknown

Darting

Other

Exceeded Speed Limit

Unsafe Speed

Failure To Control
Failure To Obey
Signs/Signals/Officer

Failure To Control

Failure To Yield

Failure to Yield

Failure To Yield Right Of Way

Failure to Yield

Followed Too Closely/ACDA

Followed Too Closely/ACDA

Improper Backing

Improper Movement

Improper Crossing
Improper Lane
Change/Passing/Offroad
Improper Start From Parked
Position

Improper Movement

Improper Turn

Improper Movement

Inattentive

Other

Left Of Center

Left Of Center

Load Shifting/Falling/Spilling

Other

Lying And/Or Illegally In Roadway

Other

None

None

None Non-Motorist

Other

Not Visible (Dark Clothing)

Other

Operating Defective Equipment
Operating Vehicle In Negligent
Manner

Other
Operating Vehicle In Negligent
Manner

Other Improper Action

Other

Other Non-Motorist

Other

Ran Red Light

Failure to Obey Traffic Control

Ran Stop Sign

Failure to Obey Traffic Control

Stopped Or Parked Illegally

Other

Swerving To Avoid

Other

Unknown

Unknown

Unsafe Speed

Unsafe Speed

Vision Obstruction

Other

Wrong Side Of The Road

Other

Wrong Side/Wrong Way

Other
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Contributing Factor Simplification (Pedestrian Crashes)
Pedestrian Contributing Factor
Darting
Failure To Control
Failure To Yield
Ran Red Light
Failure To Yield Right Of Way
Failure To Obey Signs/Signals/Officer
Improper Backing
Improper Crossing
Improper Lane
Change/Passing/Offroad
Inattentive
Lying And/Or Illegally In Roadway
None
None Non-Motorist
Operating Vehicle In Negligent
Manner
Load Shifting/Falling/Spilling
Operating Defective Equipment
Exceeded Speed Limit
Wrong Side/Wrong Way
Improper Start From Parked Position
Stopped Or Parked Illegally
Unsafe Speed
Left Of Center
Not Visible (Dark Clothing)
Ran Stop Sign
Swerving To Avoid
Wrong Side Of The Road
Improper Turn
Followed Too Closely/ACDA
Other Non-Motorist
Other Improper Action
Unknown
Vision Obstruction
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Simplification
Darting
Failure To Control
Failure To Yield Right of Way
Failure To Yield Right of Way
Failure To Yield Right of Way
Failure To Yield Right of Way
Improper Backing
Improper Crossing
Improper Lane
Change/Passing/Offroad
Inattentive
Lying And/Or Illegally In Roadway
None
None
Operating Vehicle In Negligent
Manner
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Other Improper Action
Unknown
Vision Obstruction
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Contributing Factor Simplification (Bicyclist Crashes)
Bicyclist Contributing Factor
Wrong Side Of The Road
Wrong Side/Wrong Way
Unknown
Other Improper Action
Other Non-Motorist
Exceeded Speed Limit
Left Of Center
Operating Defective Equipment
Stopped Or Parked Illegally
Swerving To Avoid
Load Shifting/Falling/Spilling
Lying And/Or Illegally In Roadway
Unsafe Speed
Operating Vehicle In Negligent
Manner
Vision Obstruction
Not Visible (Dark Clothing)
None
None Non-Motorist
Inattentive
Improper Turn
Improper Lane
Change/Passing/Offroad
Improper Crossing
Improper Backing
Followed Too Closely/ACDA
Failure To Yield
Failure To Yield Right Of Way
Failure To Obey Signs/Signals/Officer
Ran Red Light
Ran Stop Sign
Failure To Control
Darting
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Simplified
Wrong Side of the Road
Wrong Side of the Road
Unknown
Other
Other
Other
Other
Other
Other
Other
Other
Other
Other
Operating Vehicle In Negligent
Manner
Not Visible/Vision Obstruction
Not Visible/Vision Obstruction
None
None
Inattentive
Improper Turn
Improper Lane Change/Passing
Improper Crossing
Improper Backing
Followed Too Closely/ACDA
Failure to Yield Right of Way
Failure to Yield Right of Way
Failure to Yield Right of Way
Failure to Yield Right of Way
Failure to Yield Right of Way
Failure to Control
Darting
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Appendix 6 - NOACA INVEST Case Study Summary

Northeast Ohio Areawide Coordination Agency (NOACA)
INVEST Case Study Summary
Evaluation of Regional Safety Program Using INVEST
Lead Agency: NOACA
INVEST Module: System Planning, Project Development and Operations & Maintenance
NOACA used the INVEST self-assessment tool to evaluate its current Regional Safety Program (RSP), to
identify improvements and better understand where sustainability principles can be better
incorporated. The ultimate goal was to improve our region’s sustainability by reducing fatal and serious
injuries that negatively impact the social and economic principles through loss of life, injury and
damages to personal and public property.
Regional Safety Program
Since 2008, NOACA has been actively analyzing crashes in the region and conducting road safety audits
at various intersections. The Cleveland metropolitan region does not currently have an adopted goal or
performance target related to transportation safety. To better focus efforts on reducing fatal and severe
injury crashes in the Cleveland metro region, NOACA began revamping its Regional Safety Program (RSP)
in the fall of 2013. To assist with the changes to the RSP, NOACA applied for an INVEST grant.
Scoring Summary
NOACA evaluated the Regional Safety Program using criteria from all three of the INVEST modules:
System Planning, Project Development and Operations & Maintenance with a focus on identifying areas
of strength as well as areas where we can improve our planning practice. Additionally, it was important
and be able to provide FHWA with meaningful feedback regarding the tool’s strengths and opportunities
for improvement. The Regional Safety Program scored nearly 30% of available points, but by adopting
recommendations based on using the INVEST tool, the score increases to 70%.
Recommendations and Identification of Improvements
As the result of NOACA’s evaluation using the INVEST Tool, it was found that there is room to better
incorporate sustainability principles into the RSP in the following areas:
•

Collaboration – across disciplines, jurisdictions, and planning documents and processes
o Safety & Operations Council (SOC) – NOACA recently established the SOC to bring
together the E’s of safety into one group (engineering, enforcement, education,
emergency response and evaluation) and provide a forum to discuss overlapping issues
of safety and operations.
o Development of Transportation Safety Action Plan (TSAP) – The goal of the TSAP is to
use a data-driven framework to provide targeted recommendations for strategies to
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o
o

reduce fatal and severe injury crashes. The work is currently underway and will be
completed an approved by the NOACA Board by the end of 2016.
Coordination of Congestion Management Process (CMP) and TSAP
Promoting traffic safety – The TSAP presents a good opportunity to coordinate and
promote traffic safety across the region. Efforts to raise awareness of safe driving habits
and traffic safety issues are critical to reducing fatal and serious injury crashes as human
factors play a role in 90 percent of crashes.

•

Data-driven Processes – identifying emphasis areas, selecting proven countermeasures, and
developing quantitative performance measures
o Safety performance measures and targets – MAP-21 requires MPOs to set targets for
safety performance measures. NOACA will be evaluating the current proposed measures
and targets and whether to go beyond the minimum measures and targets as part of the
TSAP. Targets for specific sub-groups like bicyclists, pedestrians, and other emphasis
areas will be explored.
o Use data-driven process to identify strategies to reduce fatal and serious injury crashes
– Develop a targeted set of safety strategies and countermeasures and create an
evaluation framework to guide the regional planning process.
o Deploy new crash analysis tool – KAI developed a High Crash Corridors Tool analysis tool
for NOACA. The tool is a GIS-based crash analysis program that efficiently identifies
locations (i.e. corridors, segments, sub-areas) that may potentially benefit from safetyfocused projects or countermeasures.

•

Implementation – assigning responsibilities, timeframes, and evaluation metrics and processes
o TSAP will include implementation plan – Development of the TSAP is only the first step
in improving regional safety. It will need to include a defined implementation plan,
including timeframes and responsibilities for identified actions.
o Incorporate evaluation in to the Regional Safety Program
o Develop a pedestrian infrastructure program

More details on each of these recommendations can be found in the full report.
Key Outcomes of Using INVEST
The INVEST tool allowed NOACA to assess the sustainability of our current Regional Safety Program and
incorporate sustainable strategies into the development of a Transportation Safety Action Plan (TSAP).
The results will be used to refine NOACA’s regional safety goals and objectives, evaluate and prioritize
projects and establish safety performance measures and targets later this year.
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