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Executive Summary

The City of Point Arena’s Local Road Safety/Action Plan (LRS/AP) is a comprehensive
plan that creates a framework to systematically identify and analyze traffic safety related
issues and recommend projects and countermeasures. The LRS/AP aims to reduce fatal
and severe injury collisions through a prioritized list of improvements that can enhance
safety on local roadways.

This update to the previous Local Roadway Safety Plan (LRSP) adopted in 2022 takes a
proactive approach to addressing safety needs. It is viewed as a guidance document that
can be a source of information and ideas. As indicated by this update, it is also be a living
document, one that is routinely reviewed and updated by City staff and their safety
partners to reflect evolving collision trends and community needs and priorities. With the
LRS/AP as a guide, the City will be able and ready to apply for grant funds, such as the
federal Highway Safety Improvement Program (HSIP) and Safe Streets and Roads for All
(SS4A).

Chapter 1 — Introduction

The Introduction presents the project, describes how this report is organized, summaries
the vision and goals, and the study area for the LRS/AP.

Chapter 2 — Safety Partners

This chapter covers Point Arena's collaborative approach to road safety, detailing the
involvement of various city departments, local organizations, and agencies in developing
and implementing the Local Road Safety/Action Plan. It highlights the engagement of
diverse stakeholders through meetings and online platforms, as well as the city
leadership's commitment to enhancing road safety through a multi-faceted approach. The
chapter introduces Mendocino Council of Government (MCOG) Technical Advisory
Committee (TAC) that will serve as the body to review and monitor the recommendations
and Safety Project implementation and construction.

Chapter 3 — Existing Planning Efforts

This chapter summarizes existing City and regional planning documents and projects that
are relevant to the LRS/AP. It ensures that the recommendations of the LRS/AP are in
line with existing goals, objectives, policies, or projects. This chapter summarized the
following documents: Capital Improvement Program 2021-2025, City of Point Arena
Streets and Roads; City of Point Arena FY 2022-2023 Budget (2022); Point Arena
Community Action Plan (2010); City of Point Arena General Plan/Local Coastal Plan
(1995); Mendocino County Regional Transportation Plan & Active Transportation Plan
(2022); and Mendocino County Safe Routes to School Plan (2014).
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Chapter 4 — Collision Data Collection and Analysis

No collisions were reported in Point Arena from 2020-2022. Therefore, this chapter uses
the previous collision data obtained for the five-year period from 2015 to 2019 from the
California Highway Patrol’s Statewide Integrated Traffic Records System (SWITRS) and
the University of California at Berkeley SafeTREC’s Transportation Injury Mapping
Service (TIMS).

The collision analysis identified general trends of collisions in the City of Point Arena.
There were a total of 10 collisions reported City-wide from 2015 to 2019. Out of these six
collisions (60 percent) were property damage only (PDO) collisions, one collision (10
percent) led to complaint of pain injury and two collisions (20 percent) led to a visible
injury. There was one KSI (fatal and severe injury) collision, one collision (10 percent) led
to a severe injury, and there were no fatalities caused by a collision. For collisions,
including those of all severity, 70 percent (seven collisions) occurred at intersections
whereas 30 percent (30 collisions) occurred on roadway segments. One of the top
priorities of the LRS/AP will be to address intersection safety at all intersections where
collisions have historically occurred.

For all collisions, collisions were observed to occur at the edges of city limits (three of the
four injury collisions), including along State Route/Highway 1 and Riverside Drive. This
suggests that placing traffic calming gateways at the edges of town may be effective at
reducing traffic collisions. A gateway is a geometric or physical landmark that indicates a
change in environment from major road to a lower speed residential or commercial
district. It sends a clear message to motorists that they have reached a specific place and
must reduce speeds. Gateways may be a combination of street narrowing, medians,
signs, arches over the roadway, roundabouts, or other identifiable feature. Strong visual
effects are essential to gateway feature’s effect on traffic collision reduction.

For all collisions, 70 percent of collisions occurred during the nighttime, including the only
fatal or severe injury collision. Nighttime collisions have been observed at the intersection
of Port Road and Bluff Top Road and along the r State Route/Highway 1/Main Street
corridor. This may indicate that lighting at these locations should be evaluated to insure
lumen levels are adequate. Many different factors can contribute to nighttime collisions,
such as low lighting levels that can be targeted with countermeasure, but extraneous
factors can also contribute to nighttime injury such as alcohol use, sleep and fatigue.
Improvements such as installing new lighting, upgrading existing lighting to a higher
lumen, installing larger signal heads, installing and upgrade signs with new fluorescent
sheeting and installing pedestrian improvements with lighting elements such as RRFBs
(rectangular rapid flashing beacons) and HAWKSs can help make these locations safer for
all road users.
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For all collisions, 40 percent of collisions were hit object collisions, with most occurring at
intersections. This calls for evaluating hit object collisions along the high injury network
and throughout the City with similar characteristics. Hit object collisions can be mitigated
by installing reflective signs, object markers, and keeping sightlines clear at intersections.

While the above analysis is based on a small amount of collisions, ten total collisions and
four injury collisions, it should be noted that some of the trends identified in the City of
Point Arena are similar to trends identified in Mendocino County as a whole, including hit
object collisions which account for 53 percent of KSI collisions in Mendocino County, and
DUI collisions, which account for 36 percent of KSI collisions in Mendocino County.

Chapter 5 - Emphasis Areas

Emphasis areas are a focus of the LRS/AP that are identified through the various collision
types and factors resulting in KSI collisions within the City of Point Arena. The five
emphasis areas for Point Arena are:

Nighttime Collisions

Collisions close to the City Boundary
Hit Object Collisions

Unsafe Speed Collisions

Young Adult (Party at Fault) Collisions

Chapter 6 — Equity

The Equity chapter underscores Point Arena's commitment to advancing fair and
equitable transportation safety improvements for all residents. The city faces
disadvantages in terms of health vulnerability (83 percent) which surpasses the maximum
allowable threshold of 65 percent. The analysis considers various factors including
collision types, modes of transportation, violation categories and lighting conditions to
provide a comprehensive overview of safety challenges in vulnerable communities.

Chapter 7 — Countermeasure Identification

Engineering countermeasures were updated for each of the high-risk locations and for
the emphasis areas identified in the 2022 LRSP. These were based off of approved
countermeasures from the 2024 Caltrans Local Roadway Safety Manual (LRSM) used in
HSIP grant calls for projects. The intention is to give the City potential countermeasures
for each location that can be implemented either in future HSIP calls for projects, or using
other funding sources, such as the City’s Capital Improvement Program. Non-engineering
countermeasures were also selected using the E’s strategies, and are included with the
emphasis areas.
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Chapter 8 — Safety Projects

A set of five safety projects were identified as part of the 2022 LRSP for high-risk
intersections and roadway segments, using HSIP approved countermeasures. A benefit
cost ratio analysis was conducted for each of these projects. These safety projects are:

Project 1: Systemic Improvements at Unsignalized Intersections
Project 2: Improvements at Unsignalized Intersections

Project 3: Systemic Roadway Segment Improvements

Project 4: Pedestrian and Other Roadway Segment Improvements
Project 5: Pedestrian Set Aside

Chapter 9 — Evaluation and Implementation

The LRS/AP is a guidance document that is recommended to be updated every two to
five years in coordination with the safety partners. The LRS/AP document provides
engineering, education, enforcement, and emergency medical service related
countermeasures that can be implemented throughout the City to reduce KSI collisions.
After implementing countermeasures, the performance measures for each emphasis area
should be evaluated annually. The most important measure of success of the LRS/AP
should be reducing fatal and severe injury collisions throughout the City. If the number of
fatal and severe injury collisions does not decrease over time, then the emphasis areas
and countermeasures should be re-evaluated.
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Safe Street and Roads for All (SS4A) Action Plan

Components

SS4A defines nine action plan components that are integral to any safety action plan in
order to satisfy SS4A grant requirements. Of these nine criteria, seven have to be met in
order for SS4A grants to be submitted for funding. The table below describes SS4A Action
Plan Components and the sections of the LRS/AP that satisfy the seven relevant

components.
Action Plan Component Section

1. Leadership Commitment and N/A

Goal Setting

2. Planning Structure Ch-2, Ch-9

3. Safety Analysis Ch-4

4. Engagement and Collaboration Ch-2

5. Equity Considerations Ch-6

6. Policy and Process Changes N/A

7. Strategy and Project Selections Ch-7, Ch-8
Ch-9 and Mendocino Council of

8. Progress and Transparency Governments (MCOG) website
https://www.mendocinocog.org

9. Action Plan Adoption Date August 2024
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1. Introduction

The LRS/AP is a localized data-driven traffic safety plan that provides opportunities to
address unique highway safety needs and reduce the number of fatal and severe injury
collisions. The LRS/AP creates a framework to systematically identify and analyze traffic
safety-related issues, and recommend safety projects and countermeasures. The
LRS/AP facilitates the development of local agency partnerships and collaboration,
resulting in the development of a prioritized list of improvements that can qualify for HSIP
funding.

The LRS/AP is a proactive approach to addressing safety needs and is viewed as a living
document that can be constantly reviewed and revised to reflect evolving trends, and
community needs and priorities.

e Goal #1. Systematically identify and analyze roadway safety problems and
recommend improvements

e Goal #2: Improve the safety of all road users by using proven effective
countermeasures

e Goal #3: Ensure coordination and response of key stakeholders to implement roadway
safety improvements within Point Arena

e Goal #4: Serve as a resource for staff who continually seek funding for safety
improvements

e Goal #5: Recommend how safety improvements can be made in a manner that is fair
and equitable for all Point Arena residents

The City of Point Arena is located in Mendocino County, California, covering a total area
of about 1.36 square miles. It is located 32 miles west of Hopland, at an elevation of 118
feet.

The City’s estimated population is 460 (2020 Census). State Route/Highway 1 is the
major highway that connects the City of Point Arena to Fort Bragg to the North and also
serves as the Main Street in the City. Figure 1 shows the study area.
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Figure 1 City of Point Arena
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2. Safety Partners

Safety partners are vital to the development and implementation of an LRS/AP. For the
City of Point Arena, these include representatives from the City Manager’s Office and
Caltrans District 1. Three stakeholder meetings among these departments/agencies
were conducted to review project goals and findings, and to solicit feedback from the
group during the project timeline.

This  stakeholder outreach was supplemented by a project website
(mendoroadsafetyplan.com), with an interactive map input platform. As part of the project
website, a public input platform called maptionnaire was published online and advertised
on social media to solicit input public comments regarding traffic safety. The maptionnaire
tool was open for public comments starting February 18, 2024 and closed on June 30,
2024.

No public comments were submitted for City of Point Arena during this period. Figure 2
shows the landing page of the LRS/AP’s project website.

In addition to the project website, five Public Workshops, three virtual and two in-person
(in Fort Bragg and Ukiah), were held to introduce the project, present data information
and recommendations, and provide a forum for comments and feedback.

Figure 2. Project Website
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The City of Point Arena is deeply committed to enhancing road safety and significantly
reducing traffic fatalities and severe injuries for all road users. Recognizing the vital
importance of safe streets, the City has made it a top priority to create a safer
transportation environment for residents and visitors alike.

This dedication to improving road safety is rooted in Point Arena’s core values of
prioritizing the well-being and quality of life for all community members, whether they
drive, walk, bike, or use public transit.

To achieve these road safety goals, the City is implementing a multi-faceted, evidence-
based approach that addresses the various factors contributing to traffic incidents. This
strategy includes:

e Infrastructure improvements to enhance road design and safety features

e Public awareness campaigns to educate residents on safe road use practices

e Collaboration with local law enforcement to ensure traffic laws are effectively
upheld

By adopting this comprehensive approach, the City is confident it can make substantial
progress in reducing serious injuries and fatalities on City roadways.

The City’s leadership team is fully committed to this safety initiative and have dedicated
the necessary resources to drive meaningful change. Regular assessment of progress,
analysis of traffic data, and engagement with community stakeholders will ensure Point
Arena stays on course to meet its safety objectives.

The Technical Advisory Committee (TAC), a committee of Mendocino Council of
Governments (MCOG), will serve as the body to review and monitor the
recommendations and Safety Project implementation and construction. The TAC consists
of nine (9) voting members or their authorized technical representatives, as follows: the
County Director of Transportation, the County Director of Planning & Building Services,
the Mendocino Transit Authority General Manager, the Caltrans Transportation Planning
Branch Chief, one technical representative appointed by each of the four cities, and the
County Air Pollution Control Officer. Additionally, one (1) non-voting member shall be a
rail representative appointed by North Coast Railroad Authority. TAC meetings are
typically once a month.

The nine (9) voting members or their authorized technical representatives of TAC consists
as follows:
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Agency

City of Ukiah

City of Willits

City of Fort Bragg
City of Point Arena

Mendocino County Department of
Transportation

Mendocino County Planning & Building
Services

Mendocino Transit Authority

Caltrans

Air Quality Management District

The TAC will ensure a comprehensive and equitable approach to safety improvements
by fostering interagency coordination and community engagement. Regular monitoring
and evaluation of safety metrics will allow for adaptive management, enabling the team
to adjust strategies as needed. In addition, Point Arena’s staff will also be accountable for
the progress made toward the plan goals.

10



City of Point Arena
Local Road Safety/Action Plan

3. Existing Planning Efforts

This chapter summarizes the planning documents, projects underway, and studies
reviewed for the City of Point Arena’s LRS/AP, being developed as a part of Mendocino
Council of Governments LRS/AP’s for Local Agencies. The purpose of this in-depth
review is to ensure that the LRS/AP vision, goals, and the subsequent traffic safety
strategies developed are aligned with prior planning efforts, planned transportation
projects and non-infrastructure programs. This review includes both City and County level
planning documents. The documents reviewed are listed below:

e Capital Improvement Program 2021-2025, City of Point Arena Streets and Roads
City of Point Arena FY 2022-2023 Budget (2022)

Point Arena Community Action Plan (2010)

City of Point Arena General Plan/Local Coastal Plan (1995)

Mendocino County Regional Transportation Plan & Active Transportation Plan (2022)
Mendocino County Safe Routes to School Plan (2014)

The following section includes a brief descriptions of these documents and how they
inform the development of the LRS/AP. A document description summary is provided in
Table 1. A list of relevant goals, projects, and policies from each document is summarized
in Appendix A.

Table 1. Document Review Summary

Highlights

Traffic and circulation element of the General Plan details goals,
policies and programs for the City’s traffic, parking, street network,
non-motorized transportation and public transportation infrastructure
facilities.

Document ‘

City of Point Arena General
Plan/Local Coastal Plan
(1995)

City of Point Arena FY 2022-

2023 Budget (2022) Report on the City of Point Arena budget for FY 2022-2023.

A community vision was developed, traffic circulation was analyzed,

Point Arena Community
Action Plan (2010)

sustainable development scenarios were mapped, improvement
strategies and funding sources were identified, and other issues
were addressed.

Capital Improvement
Program 2021-2025, City of
Point Arena Streets and
Roads

Lists the Streets and Roads improvement projects for fiscal years
2021-2025.

Mendocino County Regional
Transportation Plan & Active
Transportation Plan (2022)

Details all transportation mode’s improvements on County significant
corridors.

11
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Document

Mendocino County Safe
Routes to School Plan (2014)

Highlights

Safe Routes to School (SRTS) is a program with a simple goal:
helping more children get to school by walking and bicycling.

Capital Improvement Program 2021-2025, City of Point
Arena Streets and Roads

This document lists the proposed streets and roads
projects under the Capital Improvement Program. One of
the improvements underway entails sidewalk replacement
or addition and that the sidewalk construction program that
may partner with property owners might be needed. The
list helps inform the LRS/AP of the planned and funded

improvements helping ensure that no improvements are repeatedly recommended as a

part of this plan.

City of Point Arena FY 2022-2023 Budget (2022)

Point Arena’s budget for 2022-2023 includes the street and
road repair budget and also outlines funding the city has
allocated to various departments and projects.

Point Arena Community Action Plan (2010)

The Community Action Plan for the City of Point Arena
identifies recommendations for a wide-range of
transportation and circulation improvements, promotes the
community character of the City, and helps visualize long-
term and sustainable growth consistent with the City’s
General Plan and the community’s vision. The Plan
comprises of a Downtown Streetscape Plan, a Circulation
and Parking Plan, recommendations for gateway, signage,
and traffic calming elements.

Eahibin A

City of Point Arena
Fiscal Year
2022-2023

4 Final Budget

September 27, 2022

POENT ARENA COMMUNITY ACTION PLAN

12
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City of Point Arena General Plan/Local Coastal Plan
(1995)

The Point Arena General Plan is a comprehensive,
integrated, and internally consistent statement of Point
Arena's environmental preservation, economic
development, land use, public safety, housing, and
development goals, policies, and programs. It is intended to
address goals and needs for a period of approximately fifty
years from the date of adoption. The plan was first adopted
by the City Council in 1995 and was most recently amended
in 2006. The traffic and circulation element of the General
Plan entails topics associated with traffic, transportation,

CITV OF POINT ARENA

GENERAL PLANLOCAL COASTAL FLAN

and Point Arena’s street and pedestrian systems, and is of most relevance to the

development of this roadway safety plan.

The goals of the plan are to maintain and enhance Point Arena’s unique character,
beautify downtown, reduce speeding along Main Street and alert drivers they are entering
a city, improve the Main Street, Lake Street, school street intersection, improve downtown
circulation and parking, create new open space and trails, improve access to existing
open space and create new open space and trails and improve access to existing,
improve the accessibility and safety of the downtown area, encourage sustainable
development and provide more employment opportunities. The plan informs the LRS/AP
of the existing conditions and specific circulation, streetscape and parking improvements

that are recommended for future development.

Mendocino County Regional Transportation Plan &
Active Transportation Plan (2022)

This Plan identifies all transportation mode’s
improvements within all jurisdictions of Mendocino County,
which include the Cities of Ukiah, Willits, Fort Bragg and
Point Arena and the unincorporated areas Mendocino
County. It lists the Riverside Drive & Center Street
Renovation in the City of Point Arena, East End of Mill
Street Reconstruction, Sidewalk, Drainage, and Asphalt
Replacement and Citywide Sidewalk repair for Point
Arena. It lists short range priority improvements for all
mode of transportation. This list will help inform the
LRS/AP of improvements that have been previously
identified.

2022
MEeNDOCING COUNTY

REGIONAL TRANSPORTATION PLAN
& ACTIVE TRANSPORTATION PLAN

13
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Mendocino County Safe Routes to School Plan (2014)

Safe Routes to School (SRTS) is a program with a simple
goal: helping more children get to school by walking and
bicycling. The plan envision kids using safe streets, helped
by engaged adults (from teachers to parents, engineers,
planners and police officers), surrounded by responsible
drivers. The plan is the first area-wide Safe Routes to
School Plan in Mendocino County, designed to serve
schools in the unincorporated areas of the county. The plan
includes recommendations for a Safe Routes to School
program that will strive to enhance children's health and
well-being, ease ftraffic congestion near the school to
improve safety, increase the number of students getting
regular physical activity, improve air quality around schools and community members
overall quality of life, increase the number of students who walk and/or bike to and from
school and provide clear projects and programs for implementation.

14
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4. Collision Data Collection and Analysis

This chapter summarizes the results of a citywide collision analysis for collisions that
occurred in the City of Point Arena between January 2020 and December 2022. A three-
year city-wide collision data set was retrieved from TIMS and SWITRS.

Since no collisions were reported during January 2020 to December 2022, the collision
analysis in this chapter examines injury collisions that occurred between January 1, 2015
and December 31, 2019.

The LRS/AP focuses on systemically identifying and analyzing traffic safety issues to
recommend appropriate safety strategies and improvements. This chapter starts with
brief demographic analysis, followed by an analysis of citywide collisions of all severity,
including PDO collisions, retrieved from TIMS and SWITRS. Following this, a
comprehensive evaluation was conducted based on factors such as collision severity,
type of collision, primary collision factor, lighting, weather and time of the day. A high-
injury network of intersections and roadway segments was also identified. The following
is a brief overview of the sections:

Demographic and Jurisdiction Characteristics
Data Collection

Collision Data Analysis

High Injury Network

Summary

abhwn =

Figure 3 illustrates all the injury collisions that occurred in Point Arena from January 2015
to December 2019.

15
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Figure 3. All Injury Collisions on City Roadways (2015 — 2019)

A N City~of Point Arena
Injury Collisions

l 2015-2(

Collisions by Severity

® Fatal
® Severe Injury
®  \Visible Injury
“  Injury (Complaint of Pain)
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Demographic data has been collected from the Census in the City of Point Arena and
Mendocino County, a summary of the population, centerline miles of roadway and
commute to work characteristics are presented below.

Population

According to the 2020 census data, the population of Point Arena is 460, which is 0.2
percent of the county population. The population proportion as well as the centerline miles
are shown in Table 2.

Table 2. Point Arena and Mendocino Population and Centerline Miles

Percent of . .
Jurisdiction Population %gsn:yo Ce:ntitle;'gne HOTEES ] C';il::;y e Elhne

Population

Point Arena 460 0.5% 23 0.2%

Willits 4,988 5.4% 20.5 1.8%

Fort Bragg 6,983 7.6% 27.75 2.5%

Ukiah 16,607 18.1% 58.9 5.3%

Unincorporated 62,563 68.3% 1,009.9 90.2%

Total 91,601 1,119.35

Commute to Work

In the City of Point Arena, all of residents (100 percent) travel by cars or vans to work, out
of which 91 percent drive alone and nine percent carpool. The different modes of
transportation used to commute to work for the City are shown in Table 3.

Table 3. Mendocino County Commute to Work Census Data

Commute to Work Point Arena

Drive alone 91%
Carpool 9%
Public Transportation 0%

Office of Traffic Safety (OTS) Rankings

Additional information on collisions in the City of Point Arena is provided by the California
OTS. OTS is designated by the Governor to receive federal traffic safety funds for
coordinating California’s highway safety programs. OTS rankings from 2021, the latest
available year, indicate that the City of Point Arena ranks in the top, meaning higher

17
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collisions rates in total collisions (seven out of 32 similarly sized cities), alcohol involved
collisions (seven out of 32 similarly sized cities) and nighttime collisions (eight out of 32
similarly sized cities). These rankings take into account fatal and injury crashes per
population and per VMT. As a result of Point Arena’s small population, small amounts of
collisions translates to high rankings, because these rankings are produced from a small
sample size the results may not be statistically significant. Table 4 provides a summary
of the 2021 rankings'.

Table 4. Office of Traffic Safety Ratings 2021

OTS 2021 Ranking Point Arena

Total Fatality and Injury 7132
Alcohol Involved 7/32
Pedestrian 7/32
Bicycle 7/32
Speed Related 11/32
Nighttime 8/32

T California Office of Traffic Safety. (2021). Office of Traffic Safety Rankings 2021. https.//www.ots.ca.gov/media-and-
research/crash-rankings-results/?wpv view count=1327&wpv-wpcf-year=20218&wpv-wpcf-
city county=Point+Arena&wpv filter submit=Submit
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Collision data helps understand different factors that might be influencing collision
patterns and various factors leading to collisions in a given area. For the purpose of this
analysis, a five-year jurisdiction-wide collision data, from 2015 to 2019 was retrieved from
TIMS? and SWITRS3. State route roadways were included in this analysis. The collision
data was analyzed and plotted in ArcMap to identify high-risk intersections and roadways
segments.

Collision Severity

There were a total of 10 collisions reported City-wide from 2015 to 2019. Out of these six
collisions (60 percent) were PDO collisions, one collision (10 percent) led to complaint of
pain injury and two collisions (20 percent) led to a visible injury. There was one KSI (fatal
and severe injury) collision, one collision (10 percent) led to a severe injury and no fatal
collisions. Figure 4 illustrates the classification of all collisions based on severity.

Figure 4. Collisions by Severity (2015-2019)

Severe Injury
10%

v Visible Injury
20%
Property Damage
Only (PDO) ’
60%
Complaint of Pain

10%

2 UC Berkeley Safe TREC. (2021). Transportation Injury Mapping System https://tims.berkeley.edu/
3 California Highway Patrol. (2021). Statewide Integrated Traffic Records System. https://www.chp.ca.gov/programs-
services/services-information/switrs-internet-statewide-integrated-traffic-records-system
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The analysis first includes a comparative evaluation between all collisions and KSI
collisions, based on various factors including but on limited to the collision trend, primary
collision factor, collision type, facility type, motor vehicle involved with, weather, lighting,
and time of the day. The collision data was segregated by facility type, i.e. based on
collisions occurring on intersections and roadway segments. For the purposes of the
analysis, a collision was said to have occurred at an intersection if it occurred within 250
feet of it. The reported collisions categorized by facility type and collision severity are
presented in Table 5.

Table 5. Collisions by Severity and Facility Type (2015-2019)

U U EeVE or: (o d 20 E e e O

Fatal

Severe Injury

Visible Injury

Complaint of Pain

Property Damage Only (PDO)
Total
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Collision Severity by Year

For all collisions, the number increased from 2015 to 2018. The highest number of
collisions (four collisions) were observed in 2018 and the lowest number of collisions
(one) were observed in 2016 and 2019. A total of one KSI collisions occurred in the City
of Point Arena during the study period in 2018. Figure 5 illustrates the five-year collision
trend for all collisions, KSI collisions and also PDO collisions.

Figure 5. Five Year Collision Trend
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Intersection vs. Roadway Collisions

When evaluating roadways vs intersections, it was observed that the majority of collisions
occurred at intersections. In the City of Point Arena, 70 percent of all collisions (seven
collisions) occurred at intersections whereas 30 percent (three collisions) occurred on
roadway segments. This classification by facility type can be observed in Figure 6.

Figure 6. Intersection vs. Roadway Collisions - All Collisions

Roadway Segment
30%

Intersection
70%

Collision Type

Considering all collision the most commonly occurring collision type was hit object
collisions (40 percent) and overturned collisions (30 percent). The only KSI collisions as
type other. Figure 7 illustrates the collision type for all collisions as well as KSI collisions.

Figure 7. Collision Type — All Collisions vs. KSI Collisions
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Violation Category

Considering all collisions, the most common violation category was observed to be wrong
side of road (30 percent), driving under the influence (20 percent) and unsafe speed (20
percent). The only KSI collisions was a driving under the influence collision. Figure 8
illustrates the violation category for all collisions and KSI collisions.

Figure 8. Violation Category: All Collisions vs. KSI Collisions

100% e
80%
60%
40% 30%
20% 20% 20%
20% 10%
0% 0% 0% 0%
0%
DUI Unsafe Speed Wrong Side of Road  Improper Turning Other
Total mF+SI

Motor Vehicle Involved With

Considering all collisions, 50 percent of the collisions are motor vehicle involved with fixed
objects and 30 percent were motor vehicle involved with parked vehicles. The only KSI
collisions was categorized as a non-collision. Figure 9 illustrates the percentage for all
collisions as well as KSI collisions.

Figure 9. Motor Vehicle Involved With: All Collisions vs. KSI Collisions
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Lighting

For collisions of all severity, 70 percent of collisions have occurred in dark, including 30
percent that occurred on streets with no streetlights. The only KSI collision occurred in
the dark with no streetlights. Figure 10 illustrates the lighting condition for all collisions
and KSI collisions.

Figure 10. Lighting Conditions: All Collisions vs. KSI Collisions
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Weather

For collisions of all severity, 60 percent of the collisions have occurred during clear
weather conditions, 30 percent collisions have observed to occur during cloudy weather
conditions and 10 percent occurred during foggy conditions. The only KSI collision
occurred during cloudy weather conditions. Figure 11 llustrates the percentage
distribution of weather conditions during occurrence of collisions of all severity as well as
KSI collisions.

Figure 11. Weather Conditions: All Collisions vs. KSI Collisions
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Time of the Day

For collisions of all severity, the maximum number of collisions have occurred between
10:00 PM to 11:00 PM (20 percent) and 1:00 AM to 2:00 AM. The only KSI collision
occurred between 10:00 PM and11:00 PM. Figure 12 illustrates the percentage of
collisions occurring during the day for all collisions as well as KSI collisions.

Figure 12. Time of the Day: All Collisions vs. KSI Collisions
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Gender vs. Age

For all collisions, the sex of the party at fault was much more likely to be male than female
(70 percent of KSI collisions vs 20 percent). The party at fault for collisions are also more
likely to be younger, with the majority age 35 or lower (80 percent. The only KSI collision.
Figure 13 illustrates the sex and age of the party at fault for all collisions.

Figure 13. All Collisions: Age vs Sex
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Collision Type and Severity

For all collisions, the most common collision types were hit object collisions and
overturned collisions. Figure 14 below shows the severity of collisions as well as the
collision types.

Figure 14. All Collisions: Collision Type vs Severity (2015-2019)
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Collision Type and Violation Category

For all collisions, the most common violation type was hit object and overturned collisions. Hit
object collisions were caused by DUI, improper turning, and wrong side of road driving, while
overturned collisions resulted from unsafe speed and wrong side of road driving. Figure 15
illustrates the type of collision as well as the violation category for all collision severities.

Figure 15. All Collisions: Collision Type vs Violation Category (2015-2019)

5

0 - -

Sideswipe Rear End Hit Object Overturned Other

DUI mUnsafe Speed M Wrong Side of Road M Improper Turning M Other

25



City of Point Arena
Local Road Safety/Action Plan

Motor Vehicle Involved with and Violation Category

For all collisions, the violation category of collisions that led to the highest amount of
collisions was DUI collisions and unsafe speed collisions. The results, with violation
category and motor vehicle involved with, are shown in Figure 16.

Figure 16. All Collisions: Motor Vehicle Involved with vs Violation Category
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Collision Type vs. Movement Preceding Collision of Party at Fault

For all collisions, the most common collision type was hit object collisions. The most
common movement of the party at fault proceeding hit object collisions is proceeding
straight or ran off road. Figure 17 illustrates the type of collisions as well as the movement
of the party at fault preceding the collision for all collision severities.

Figure 17. All Collisions: Collision Type vs. Movement Preceding Collisions of
Party at Fault
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Motor Vehicle Involved with vs. Movement Preceding Collision

For all collisions, 50 percent of the collisions are with fixed object and 100 percent of
these collisions the party at fault was proceeding straight or ran off road. Figure 18
illustrates the movement of the party at fault preceding the collision along with the type of
object the motor vehicle was involved with for all collisions.

Figure 18. All Collisions: Motor Vehicle Involved With vs. Movement Preceding
Collisions
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Collision Type and Lighting Conditions

For all KSI collisions, most collisions occurred in the daylight at an intersection. Hit-object
collisions were the highest number of collisions that occurred in the dark. Figure 19
illustrates the lighting condition and the collision type as observed for all collisions.

Figure 19. KSI Collisions: Collision Type vs Lighting Conditions
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Collision Type and Time of the Day

For all collisions types, the most common collision type was hit object and overturned. Hit
object collisions have been observed to occur after 10:00 PM and before 3:00 AM. Figure
20 illustrates the collision type by the time of the day for all collisions.

Figure 19. All Collisions: Collisions Type vs Time of the Day
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Collision Locations and Trends

The above collision analysis was used to identify three main collision factors that highlight
the top trends among collisions in Point Arena. These three collision factors were
identified to be hit object collisions, DUI collisions, and nighttime collisions. Figure 21
shows the location, collision type, violation type and severity for injury collisions in Point
Arena.

Figure 20. Injury Collisions by Type and Violation Category
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A collision severity weight was used to identify the high severity collision network, using
the Equivalent Property Damage Only (EPDO) method. The EPDO method accounts for
both the severity and frequency of collisions by converting each collision to an equivalent
number of PDO collisions. The EPDO method assigns a crash cost and score to each
collision according to the severity of the crash weighted by the comprehensive crash cost.
These EPDO scores are calculated using a simplified version of the comprehensive crash
costs per HSIP Cycle 11 application. The weights used in the analysis are shown below
in Table 6.

Table 6. EPDO Score used in HSIP Cycle 11

Collision Severity EPDO Score
Fatal and Severe Injury Combined 165*
Visible Injury 11
Possible Injury 6
PDO 1

*This is the score used in HSIP Cycle 11 for collisions on roadways segments, to simplify the analysis this
study uses the same score for all KSI collisions regardless of location

The EPDO scores for all collisions can then be aggregated in a variety of ways to identify
collision patterns, such as location hot-spots. The weighted collisions for the City of Point
Arena were geolocated onto Point Arena’s road network. Figure 22 shows the location
and geographic concentration of collisions by their EPDO score.
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Figure 21. Point Arena EPDO Score
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Following the detailed collision analysis, the next step was to identify the high-risk
roadway segments and intersections in Point Arena. The methodology for scoring the
high injury locations is the same method used in the severity weight section.

Due to the absence of collisions during 2020-2022, historical collision data spanning
2015-2019 was utilized to determine the high injury network that was part of the 2022
LRSP.

Figure 23 shows the top four high-collision roadway segments, and top four high-collision
intersections. This high collision network has a total of four injury collisions and one KSI
collisions, which represents 100 percent of injury collisions and 100 percent of KSI
collisions in Point Arena.

For the purposes of the high collision network analysis, intersections include collisions
that occurred within 250 feet of it and roadways include all collisions that occurred along
the roadway except for collisions that occurred occur directly at an intersection, or
collisions that have occurred at the distance of zero feet from the intersection as per the
SWITRS.
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Figure 22. City of Point Arena High Injury Network
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High Injury Intersections (2015-2019)

Four intersections were identified as high injury intersections. There were a total of one
KSI collisions that occurred at these intersections. The intersection of Port Road and Bluff
Top Road has the highest EPDO score. Intersections without injury collisions were
chosen based on PDO collisions.

Table 7 lists the collision rate of the top four identified high-collision intersections along
with their collision total and the number of KSI collisions.

Table 7. High Injury Intersections (2015-2019)

Hit . .
Intersection Total KSI Object DUI Nighttime EPDO
. core
Collisions |
1 | Port Road and Bluff Top Road 1 1 0 1 1 165
2 | Pine Reef and Riverside Drive 1 0 0 1 1 11
Lake Street and School Street/Highway
3 1 (intersections without injury collisions 0 0 0 0 0 0

were chosen based on property damage
only collisions)
Port Road and Main Street (intersections

4 without injury collisions were chosen 0 0 0 0 0 0
based on property damage only
collisions)
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High Injury Corridors (2015-2019)

Four corridors were identified as high injury corridors. There was a total zero KSI collisions
on these corridors. The corridor with the highest EPDO score is Riverside Drive. Corridors
without injury collisions were chosen based on PDO collisions.

Table 8 lists the collision rate of the top four identified high-collision corridors along with
the number of KSI collisions and total collisions.

Table 8. High Injury Corridors (2015-2019)

Hit Night Length EPDO
Corridors L A Object o -time (miles) Score

Collisions

Riverside Drive: Main
A | Street/Highway 1 to 2 0 0 1 1 1.1 22
Pine Reef

School
Street/Highway 1:
Northern City Limits
to Lake Street

Main Street/Highway
1: Riverside Drive to
Southern City Limits
(corridors without
injury collisions were
chosen based on
property damage
only collisions)

Port Road: lverson
Avenue to Main
Street/Highway 1
(corridors without
injury collisions were
chosen based on
property damage
only collisions)
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5. Emphasis Areas

Emphasis areas are focus areas for the LRS/AP that are identified through the
comprehensive collision analysis of the identified high injury network within the City of
Point Arena. Emphasis areas help in identifying appropriate safety strategies and
countermeasures with the greatest potential to reduce collisions occurring at these high-
risk locations.

This chapter outlines the five primary emphasis areas for the City of Point Arena, as
determined by analyzing collision data from 2015 through 2019. These emphasis areas
were derived from the consolidated high injury collision database (Appendix B) where
top injury factors were identified by combining the data manually. Along with findings from
the data analysis, stakeholder input was also considered while identifying emphasis areas
specific to the City of Point Arena.

Nighttime Collisions

Collisions close to the City Boundary
Hit Object Collisions

Unsafe Speed Collisions

Young Adult Party at Fault Collisions

The Five E’s OF Traffic Safety

LRS/AP utilizes a comprehensive approach to safety incorporating “5 E’s of traffic safety”:
Engineering, Enforcement, Education, and Emergency Medical Services (EMS). While
the fifth E, Equity, is not discussed in this chapter, it is still an area that needs to be
considered and addressed as outlined in Chapter 6. This approach recognizes that not
all locations can be addressed solely by infrastructure improvements. Incorporating the 5
E’s of traffic safety is often required to ensure successful implementation of significant
safety improvements and reduce the severity and frequency of collisions throughout a
jurisdiction.

Some of the common violation types that may require a comprehensive approach are
speeding, failure-to-yield to pedestrians, red light running, aggressive driving, failure to
wear safety belts, distracted driving, and driving while impaired. When locations are
identified as having these types of violations, coordination with the appropriate law
enforcement agencies is needed to arrange visible targeted enforcement to reduce the
potential for future driving violations and related crashes and injuries.

To improve safety, education efforts can also be used to supplement enforcement.
Additionally, education efforts can supplement enforcement to improve the efficiency of
each. Education can also be employed in the short-term to address high crash locations
until the recommended infrastructure project can be implemented, addressed under
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Engineering improvements and countermeasures. Similarly, Emergency Medical
Services entails strategies around supporting organizations that provide rapid response
and care when responding to collisions causing injury, by stabilizing victims and
transporting them to facilities.

The City of Point Arena has already implemented safety strategies corresponding to the
E’s of traffic safety. The strategies detailed in this section can supplement these existing
programs and concentrate them on high injury collision locations and crash types. These
initiatives are summarized in the table below:

Table 9. Existing Program Summary

Document Description E’s Addressed

A community vision was developed, traffic circulation

Point Arena Community | was analyzed, sustainable development scenarios were Engineerin

Action Plan (2010) mapped, improvement strategies and funding sources 9 9
were identified, and other issues were addressed.

Walk and Bike Walk an_d Bike Mendocinq promot_es vyalking and_ biking _

Mendocino as a primary tr:_ansportauon choice in short distance | Education
travel in Mendocino County.

Mendocino County

Regional Transportation | Details all transportation mode’s improvements on

Plan & Active County significant corridors. Includes detailed priority | Engineering

Transportation Plan bike and pedestrian projects.

(2022)

Mendocino County Safe | Safe Routes to School (SRTS) is a program with a

Routes to School Plan simple goal: helping more children get to school by | Engineering

(2014) walking and bicycling.

Factors considered in the determination of Emphasis Areas

This section presents collision data analysis of collision type, collision factors, facility type,
roadway geometries, analyzed for the various emphasized areas. Emphasis areas were
determined by factors that led to the highest amount of injury collisions, with a specific
emphasis on fatal and severe (KSI) injury collisions. In addition to the collision data,
emphasis areas were also determined to by the feedback received from stakeholders.
This section also presents comprehensive programs, policies and countermeasures to
reduce collisions in specific emphasis areas.
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Emphasis Area 1 - Nighttime Collisions

The City of Point Arena experienced a total 10 reported collisions during the 2015-2019
study period. Of these collisions, seven (70 percent) occurred at nighttime, including one
severe injury collision.

3 3 2

Hit object collisions Wrong side of road DUI Collisions
collisions

Table 10. Emphasis Area 1 Strategies

Reduce the number of collisions that occur at nighttime

Strate Performance Agencies/
oy Measure Organizations
c
2 Conduct public information and education campaign for Number of . :
= . . L , . City/Police
o safety laws regarding and the larger risk of collisions during education
5 ! : Department
B the nighttime. campaigns
E
g Number of
% Targeted enforcement at high-risk locations to monitor . Police
3] hy N tickets
5 collisions that occur at nighttime. issued Department
qu
e SI02, Improve signal hardware: lenses, back-plates
with retroreflective borders, mounting, size and number
e SI09, Install flashing beacon as warning
@ e NS08, Install/upgrade larger or additional stop signs or
= other intersection warning/regulatory signs Number of
2 o ROINT, Add segment lighting locations City
@ e R22, Install/Upgrade signs with new fluorescent improved
w sheeting (regulatory or warning)
e R26, Install dynamic/ variable speed warning signs
e R27, Install delineators, reflectors and/or object
markers
Mendocino
o EMS vehicle County Local
E SI04EV, Install emergency vehicle pre-emption systems response Emergency
time Services
Agency
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Emphasis Area 2 - Collisions close to the City Boundary

The City of Point Arena experienced a total 10 reported collisions with five (50 percent)
of these collisions occurring close to the city limits.

3 3 2

Collisions occurred Collisions were hit Occurred near Riverside
near School Street and object collisions Drive and Pine Reef, at the
Lake Street, at the east City limit
north City limit

Table 11. Emphasis Area 2 Strategies

Reduce the number of collisions near City limits.
Performance Agencies/

Strategy Measure Organizations
c
2 Conduct public information and education campaign for safety Number of City/School
S laws regarding, unsafe speeds, distracted driving, improper education District/ Police
u%: turning and driving under the influence campaigns Department
=
£
% Targeted enforcement at high-risk locations {\Il;krgg eirsg::e d EZI;IJC;?tment
L
e RO1NT, Add segment lighting
e RO04, Install guard rail
e R15. Widen shoulder
o * R21, Improve pavement friction
2 . : . :
£ l(?ééﬂllgtsc;ﬁlgzgﬁrﬂ?\;)lgns with new fluorescent sheeting Numper o |
2 ) , . locations City
& © R26, Install dynamic / variable speed warnings improved
D ¢ NSO04RA/NSO05RA/S16RA, Convert intersection to
roundabout
e Consider reducing speed limits at the northern edge of the
City, and use prima facie to set speed limit instead of 80t
percentile
Mendocino
» EMS vehicle  County Local
E SI04EV, Install emergency vehicle pre-emption systems response Emergency
time Services
Agency
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Emphasis Area 3 - Hit Object Collisions

The City of Point Arena experienced a total 10 reported collisions with four (40 percent)
of these being hit object collisions.

3 3 2

Hit Object Collisions Collisions occurred at Wrong side of road
occurred on Main Street night collisions

Table 12. Emphasis Area 3 Strategies

Reduce the number of collisions were hit object collisions.

Strate Performance Agencies/
9y Measure Organizations
c . : . .
S .Conduct.publlc information anq education campaign for Number of City/School
® intersection safety laws regarding, unsafe speeds, . T )
S . o . . - education District/Police
s distracted driving, improper turning and driving under .
S . campaigns Department
w theinfluence.
E
dé
o . . . Number of Police
g Targeted enforcement at high-risk locations tickets issued Department
“E
I
e RO1NT, Add segment lighting
e RO03, Install median barrier
e RO04, Install guard rail
@ e R15. Widen shoulder
5 ¢ R21, Improve pavement friction Number of
2 e« R22 Install/lUpgrade signs with new fluorescent locations City
= sheeting (regulatory or warning) improved
W e R26, Install dynamic / variable speed warnings
o R27, Install delineators, reflectors and/or object
markers
o R28, Install edge lines and centerlines
Mendocino
. County Local
n
E SI04EV, Install emergency vehicle pre-emption systems Ee“s/lso\rgzzlfilr?le Emergency
P Services
Agency
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Emphasis Area 4 - Unsafe Speed Collisions

The City of Point Arena experienced a total 10 reported collisions with two (20 percent)
of these due to unsafe speed.

Overturned Collison

2 1

Occurred at Route 1
and Lake Street

Table 13. Emphasis Area 4 Strategies

Reduce the number of fatal and severe injury collisions that are a result of unsafe speed.

Education

Engineering Enforcement

EMS

Strategy

Conduct public information and education campaign for safety
laws regarding unsafe speed and its dangers.

Targeted enforcement at high-risk locations to monitor unsafe
speed.

o S16RA/NS04RA/NSO05RA, Convert intersection to
roundabout

o NS08, Install/lupgrade larger or additional stop signs or
other intersection warning/regulatory signs

o NSO09, Upgrade intersection pavement markings (NS.I.)

e RO04, Install guard rail

o R22, Install/Upgrade signs with new fluorescent sheeting
(regulatory or warning)

o R26, Install dynamic/ variable speed warning signs

o R28, Install edge-lines and centerlines

e Consider reducing speed limits at the northern edge of the
City, and use prima facie to set speed limit instead of 80™
percentile

SI04EV, Install emergency vehicle pre-emption systems

1

Occurred on Riverside Drive

and Eureka Hill

Performance
Measure

Number of
education
campaigns

Number of
tickets issued

Number of
locations
improved

EMS vehicle
response time

Agencies/
Organizations

City/ School
District/ Police
Department

Police
Department

City

Mendocino
County Local
Emergency
Services
Agency
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Emphasis Area 5 - Young Adult Party at Fault Collisions

The City of Point Arena reported a total 10 reported collisions during the study period.
The following is a review of the demographic data, provided in the party data of the
reported collisions.

80% 70%

Party at fault was 35 Party fault was a male
years old or younger

Table 14. Emphasis Area 5 Strategies

Reduce the number of younger adult fatal and severe injury collisions

Performance Agencies/

Strategy Measure Organizations

Target education programs for younger adults. Distribute

- . g . ; . .
S b_rochures/flller_s with basic .red Ilght running, spe_edlng, Number of City/ School

« distracted driving, aggressive driving and stop sign . o .

O . . ; . . education District/ Police
5 violations information at driver training programs. Include .

S campaigns Department
w

statistics of younger adult larger risks of fatalities.
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6. Equity

Through this LRS/AP update, the city of Point Arena seeks to advance equity in identifying
and addressing its transportation safety needs. The City recognizes that transportation
benefits and costs can accrue unequally across communities. Despite transportation’s
ability to connect communities to opportunities, resources, and destinations, historical
patterns of decisions and investments in transportation have not addressed, and even
aggravated or created, inequalities in wealth, access, and health.

Inequalities in transportation safety result in an undue concentration of collisions, unsafe
roadways, or severe injury collisions in communities with social, economic, or other
vulnerabilities. Data shows that roadway collisions disproportionately impact people who
are Black, American Indian, and live in rural communities (USDOT’s National Roadway
Safety Strategy 2022).# Non-motorists, such as pedestrians and bicyclists, are more likely
to be involved in a KSI collision than motorists. Traditional safety strategies such as
enforcement face backlash for their discriminatory outcomes that burden racial minorities.
These measures do not address policy or built environment limitations, resulting in safety
hazards to roadway uses. Hence, a commitment to make roads safe for all users must
consider equity seriously in analyzing roadway safety and recommending improvements.

It is a core goal of this LRS/AP to recommend safety improvements in a manner that is
fair and equitable for all the City’s residents, in line with a federal commitment to creating
an equitable transportation system that is safe, efficient, and sustainable. Planning and
decision-making processes followed in this LRS/AP update adequately consider inputs
and feedback from communities with limited means or ability to participate effectively.
Three virtual stakeholder meetings and five public workshops (three virtual and two in-
person workshops) were held with residents during the LRS/AP update to gather insights
into safety burdens faced by communities, share data and findings, and gather feedback
on safety countermeasures and recommendations. LRS/AP is also guided by public
inputs received through the online public input platform and feedback from the safety
partners.

USDOT’s® commitment to expanding “access and opportunity to all communities while
focusing on underserved, overburdened, and disadvantaged communities” guides this
plan in prioritizing safety projects to benefit the most vulnerable of the communities. The

“https://www.transportation.gov/sites/dot.gov/files/2022-02/USDOT-National-Roadway-Safety-
Strategy.pdf

> https://www.transportation.gov/sites/dot.gov/files/2022-04/Equity_Action_Plan.pdf
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LRS/AP includes elements from the FHWA recommended Safe Systems Approach and
prioritizes the needs of vulnerable road users such as bicyclists and pedestrians in
identifying countermeasures and developing the countermeasure toolbox. The projects
identified are also analyzed for their adherence to the Justice40 commitment to directing
benefits of investments to vulnerable communities.

The City residents are less likely to be killed in a collision as compared to the average
Californian. The average annual fatality rate (AAFR) for the City of Point Arena is 0.2
persons killed per 100,000 residents for both 2017-2021 and 2018-2022 time periods,
which is very modest when compared to the rate for the state of California (10.12 persons
killed per 100,000 residents in 2017-2021, and 10.40 in 2018-2022). AAFR has been
calculated based on the methodology provided by the Safe Streets for All grant program.
The calculation worksheet and methodology are available in Appendix C.

Transportation vulnerabilities experienced by residents of Point Arena can be ranked
against communities nationwide utilizing the concept of transportation disadvantage
developed by the USDOT. USDOT describes transportation disadvantage as cumulative
burdens and risks in climate and disaster, environmental burden, health vulnerability,
social vulnerability, and transportation insecurity due to underinvestment in the City's
transportation system. USDOT’s Equitable Transportation Communities Explorer (ETCE)
ranks communities (census tracts) nationwide based on their scores for each component.
A 65th percentile rank or above is considered disadvantaged. There is no specific equity
emphasis community as per ETCE in Point Arena, as it comprises a single census tract,
which does not show any overall disadvantage. Specifically, the City faces disadvantages
in terms of health vulnerability (83 percent), higher than the disadvantage level for
California and the County, as shown in Figure 24.
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Figure 23. City of Point Arena Transportation Disadvantage
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This chapter details how the safety data is analyzed with respect to equity-emphasis
communities (EEC) to identify the impact of collisions in vulnerable communities. EEC
are communities within the City of Point Arena with or experiencing characteristics that
lead to vulnerabilities in areas including wealth, health, social, and environmental aspects.
As a small community, readily available tools, such as the ETCE, SB 535 Disadvantaged
Communities, and CEJST, fail to provide spatially disaggregated data on EEC for the
City. This update to the LRS/AP uses data from the 2020 Decennial Census,
disaggregated to the level of blocks, to identify EEC. The Census Bureau provides data
on race, age, and housing tenure for blocks used to construct indicators here. A block
group with a share of indicators above the average for the City is considered vulnerable.
A community that is vulnerable in two or more indicators is considered to be an EEC. The
indicators and thresholds are described in Table 15. The map in Figure 25 shows the
equity areas identified through this analysis. Since no roadway collisions occurred
between 2020 and 2022, this analysis will not analyze collision trends in equity emphasis
communities in the City of Point Arena.

Table 15. Equity Indicators

lndicator ____|Data " |Threshold

Share of population that is non-white or of two or

Minority Population 85%
more races.

Vulnerable Road Users Share of population below the age of 15 or 65 40%
years and above.

Housing Tenure Share of renters among total households. 57%
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Figure 24. Equity Emphasis Communities - Point Arena
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7. Countermeasure Identification

This section summarizes the process of selecting countermeasures on Point Arena
streets as part of the analysis for the LRS/AP. Countermeasures were updated for each
of the identified high-risk intersections and roadway segments based on extensive review
of existing conditions at the site and characteristics of identified collisions (from year 2015
to 2019) on the High Injury Network.

Identified collision factors and existing conditions were cross referenced with the Caltrans
LRSM identified countermeasures that are HSIP approved. Countermeasures that best
fit the site and had the highest opportunity for systemic implementation were selected.
Countermeasures were selected not only for each high-risk location, but also for each
identified citywide Emphasis Area.

In 2010, the Federal Highway Administration (FHWA) published a set of three manuals
for local and rural road owners to present a simple, data driven safety analysis framework
for rural agencies across the country. In conjunction with these documents, California
Department of Transportation (Caltrans) developed the Local Roadway Safety Manual
(LRSM). The goal of this manual is to “maximize the safety benefits for local roadways by
encouraging all local agencies to proactively identify and analyze their safety issues and
to position themselves to compete effectively in Caltrans’ statewide, data-driven call-for-
projects.”® Although, the LRSM identifies all of California’s local roadway safety issues
and the countermeasures that address them, this document only highlights the issues
and countermeasures relevant to the local roads of the City of Point Arena. This section
identifies the different solutions for the City from HSIP-qualified and non-HSIP
countermeasures. It also provides a brief description along with their corresponding crash
reduction factors (CRF), expected life and baseline cost. An excerpt of the LRSM,
detailing each available HSIP countermeasure referenced in the recommendations
tables, is included as Appendix D.

The countermeasures have been divided into the following categories:

e Signalized (Sl) — countermeasures only applicable for signalized intersections;

e Non-Signalized (NS) — countermeasures only applicable to stop-controlled, or
uncontrolled intersections;

e Roadway Segment (R) — countermeasures only applicable to roadway segments;

6 https://dot.ca.gov/-/media/dot-media/programs/local-assistance/documents/hsip/2024/Irsm2024.pdf
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e Other (O) — countermeasures that do not qualify for HSIP funding.

Non-Signalized Intersections Countermeasures

NSOINT - Add intersection lighting. Non-signalized
intersections that have a disproportionate number of night-
time crashes and do not currently provide lighting at the
intersection or at its approaches. Crash data should be
studied to ensure that safety at the intersection could be
improved by providing lighting (this strategy would be
supported by a significant number of crashes that occur at
night).

NS08 - Install/upgrade larger or additional stop signs
or other intersection warning/regulatory signs. The
visibility of intersections and, thus, the ability of approaching
drivers to perceive them can be enhanced by installing
larger regulatory and warning signs at or prior to
intersections. A key to success in applying this strategy is
to select a combination of regulatory and warning sign
techniques appropriate for the conditions on a particular
unsignalized intersection approach.

NS09 - Upgrade intersection pavement markings
(NS.L). Unsignalized intersections that are not clearly
visible to approaching motorists, particularly approaching
motorists on the major road. The strategy is particularly
appropriate for intersections with patterns of rear-end, right-
angle, or turning crashes related to lack of driver awareness
of the presence of the intersection

NS11 - Install flashing beacons as advance warning
(NS.L.). Non-Signalized Intersections with patterns of
crashes that could be related to lack of a driver's
awareness of approaching intersection or controls at a
downstream intersection. Advance flashing beacons can
be used to supplement and call driver attention to
intersection control signs. Flashing beacons are intended
to reinforce driver awareness of the stop or yield signs
and to help mitigate patterns of crashes related to
intersection regulatory sign violations.

NS24PB - Install Rectangular Rapid Flashing Beacon
(RRFB). The RRFB includes pedestrian-activated

Crash
Factor — 40%

Expected Life — 20

years

Crash
Factor — 15%

Expected Life — 10

years

Crash Reduction Factor —
25%
Expected Life — 10 years

Crash Reduction
Factor — 30%
Expected Life — 10
years

Crash Reduction Factor —

Reduction

Reduction
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flashing lights and additional signage that enhance the
visibility of marked crosswalks and alert motorists to
pedestrian crossings. It uses an irregular flash pattern
that is similar to emergency flashers on police vehicles.
RRFBs are installed at unsignalized intersections and
mid-block pedestrian crossings.

Roadway Countermeasures

ROINT - Add segment lighting. Providing roadway
lighting improves the safety during nighttime conditions by
(1) making drivers more aware of the surroundings, which
improves drivers' perception-reaction times, (2)
enhancing drivers' available sight distances to perceive
roadway characteristic in advance of the change, and (3)
improving non-motorist's visibility and navigation.

R22 - Install/Upgrade signs with new fluorescent
sheeting (regulatory or warning). The target for this
strategy should be on roadway segments with patterns of
head on, nighttime, non-intersection, run-off road, and
sideswipe crashes related to lack of driver awareness of
the presence of a specific roadway feature or regulatory
requirement. Ideally this type of safety CM would be
combined with other sign evaluations and upgrades
(install chevrons, warning signs, delineators, markers,
beacons, and relocation of existing signs per MUTCD
standards.).

R26 - Install dynamic/variable speed warning signs.
This strategy primarily addresses crashes caused by
motorists traveling too fast around sharp curves. It is
intended to get the drivers attention and give them a
visual warning that they may be traveling over the
recommended speed for the approaching curve. Care
should be taken to limit the placement of these signs to
help maintain their effectiveness.

R27 - Install delineators, reflectors and/or object
markers. Roadways that have an unacceptable level of
crashes on curves (relatively flat to sharp) during periods
of light and darkness. Any road with a history of fixed
object crashes is a candidate for this treatment, as are
roadways with similar fixed objects along the roadside
that have yet to experience crashes.

Expected Life — 20 years

e Crash
Factor — 35%

e Expected Life -
years

e Crash
Factor — 15%

o Expected Life -
years

e Baseline Cost

Approximately $2,000

e Crash
Factor — 30%

e Expected Life -
years

e Crash
Factor — 15%

o Expected Life -
years

Reduction

Reduction

Reduction

Reduction
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R36PB - Install/lupgrade pedestrian crossing (with
enhanced safety features). Adding pedestrian crossings
has the opportunity to greatly enhance pedestrian safety
at locations noted as being problematic. The enhanced
safety elements, which may include curb extensions,
medians and pedestrian crossing islands, beacons, and
lighting, combined with pavement markings delineating a
portion of the roadway that is designated for pedestrian
crossing.

Crash Reduction
Factor — 35%
Expected Life — 20
years
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8. Safety Projects

This section details the methodology used to identify safety projects for the City of Point
Arena's LRS/AP, based on the analysis of collisions that took place from 2015 to 2019.
The next step after the identification of high-risk locations, emphasis areas and applicable
countermeasures was to identify location specific safety improvements for all high-risk
roadway segments and intersections.

Specific countermeasures and improvements have been updated from the 2024 Local
Roadway Safety Manual (LRSM), where:

e Sl refers to improvements at signalized locations,
e NS refers to improvements at non-signalized locations, and
e Rrefers to improvements at roadway segments.

The corresponding number refers to the countermeasure number in the LRSM (2024).
The countermeasures were grouped into safety projects for high-risk intersections and
roadway segments. A total of four safety projects were developed. All countermeasures
were identified based on the technical teams’ assessment of viability that consisted of
extensive analysis, observations, and City staff input. The most applicable and
appropriate countermeasures as identified have been grouped together to form projects
that can help make high-risk locations safer.

Table 16 lists the safety projects for high-risk intersections and roadway segments, along
with total base planning level cost (2021 dollar amounts) estimates and the resultant
preliminary Benefit-Cost (B/C) Ratio. The “Total Benefit” estimates were calculated for
the proposed improvements evaluated as part of the safety analysis. This “Total Benefit”
is divided by the “Total Cost per Location” estimates for the proposed improvements,
giving the resultant B/C Ratio. The B/C Ratio Calculation follows the methodology as
mentioned in the LRSM (2024).

These safety projects were chosen based on the previously completed collisions analysis,
which was used to identify main collision attributes that were found to be leading factors
of fatal and severe collisions in Point Arena. These collision factors were identified to be
nighttime collisions and hit object collisions.

For all collisions, 70 percent of collisions occurred during the nighttime, including the only
fatal or severe injury collision. Nighttime collisions have been observed at the intersection
of Port Road and Bluff Top Road and along the corridor Highway 1/Main Street. Many
different factors can contribute to nighttime collisions, such as low lighting levels that can
be targeted with countermeasure, but extraneous factors can also contribute to nighttime
injury such as alcohol use, sleep and fatigue. Recommended improvements at these

51



City of Point Arena
Local Road Safety/Action Plan

location include installing flashing beacons as advance warning, installing and upgrade
signs with new fluorescent sheeting and installing pedestrian improvements with lighting
elements such as RRFBs.

For all collisions, 40 percent of collisions were hit object collisions, most of these occurred
at intersections. Riverside Drive and Highway 1/School Street have more hit object
collisions compared to other roads in Point Arena. Recommended improvements at these
location include installing delineators, reflectors and/or object markers, and keeping
sightlines clear at intersections.

Table 16. List of Viable Safety Projects

Location cm1 cm2 cm3 Costper  BIC

Location Ratio

Project 1: Systemic Improvements at Unsignalized Intersections

Port Road and Bluff Top Road NS08 NS09 | $3,059

Pine Reef and Riverside Drive NSO1INT NS08 NS09 | $35,434

Lake Streetand School Street/Highway 1 NS08 $1,400 22.73

Port Road and Main Street NS08 $280

Iverson Avenue and Main Street NS08 $980

Project 2: Improvements at Unsignalized Intersections

Lake Street and School Street/Highway 1 NS11 $28,000 0.38

Iverson Avenue and Main Street NS11 $14,000 '

Project 3: Systemic Roadway Segment Improvements

Eg/:fr&de Drive: Main Street/Highway 1 to Pine R22 $7.980

Main Street/Highway 1: Riverside Drive to

Southern City Limits R22 $10,710 | 43.19

Pprt Road: Iverson Avenue to Main Street/ R22 $5.040

Highway 1

Project 4: Pedestrian and Other Roadway Segment Improvements

Eg/:fr&de Drive: Main Street/Highway 1 to Pine R27 R26 | $16.520

School Street/Highway 1: Northern City Limits to R27 R26 | $14.840 35.29

Lake Street

Port Road: Iverson Avenue to Main

Street/Highway 1 ROTNT $69.776

Project 5: Pedestrian Set Aside

Corner of Main Street and School Street near

Methodist Church NS24PB $58800 | A

Main Street/Highway 1: Riverside Drive to

Southern City Limits R36PB $39,200

Notes: CM — countermeasure.

B/C ratio is the dollar amount of benefits divided by the cost of the

countermeasure. NSO1NT- Add intersection lighting (NS.1.), NS08- Install/upgrade larger or additional stop
signs or other intersection warning/regulatory signs, NS09- Upgrade intersection pavement markings
(NS.1.), NS11- Install flashing beacons as advance warning (NS.l.), NS24PB- Install Rectangular Rapid
Flashing Beacon (RRFB), ROTNT- Add segment lighting, R22- Install/lUpgrade signs with new fluorescent

52



City of Point Arena
Local Road Safety/Action Plan

sheeting (regulatory or warning), R26 - Install dynamic/variable speed warning signs, R27- Install
delineators, reflectors and/or object markers, R36PB - Install/upgrade pedestrian crossing (with enhanced
safety features) Costs include contingency, PS&E, environmental and construction costs.

The LRSP prioritizes the five safety projects in Point Arena identified in the previous LRSP
based on collision data and stakeholder inputs. These projects address critical safety
improvements for the City. These projects have been further prioritized based on the
goals and vision outlined in Chapter 1. The six criteria for the prioritization are safety
benefits, benefits to vulnerable road users, school safety impact, equity impact, public
engagement, and ease of implementation. Each criterion is scored separately and then
weighed to arrive at the final scores for each project, as described in Table 17. A project
can receive a maximum score of 100. The project prioritization worksheets are available
in Appendix E. Table 18 presents the projects in the priority order.

Table 17. Prioritization Matrix

I I S T

Safety benefits are evaluated using the Benefit-to-Cost (BCR) ratio.
BCR is calculated based on five-year collision data and 2024
planning-level cost estimates, as per the HSIP norms. Projects are
then grouped into three equal-range buckets based on the BCR and
receive safety scores as follows:
Safety Benefits e Projects in the highest bucket - 100

e Projects in the Middle bucket - 50

e Projects in the Lowest bucket — 20
Note that Pedestrian Set Aside does not involve BCS allocation.
Hence, this project has been assigned the highest score (100) for
safety benefits.

40%

Benefit to
Vulnerable Road
Users

School Safety
Impact

Equity Impact

Public
Engagement

Ease of
Implementation

Considers improvements benefiting pedestrians, bicyclists, transit
users, or persons with disabilities.

e Projects with benefits - 100

e Projects without benefits - 0
Considers safety improvements on roadways and intersections
within 1/4 mile of an existing school.

e Projects in proximity to schools - 100

e Projects without proximity to schools - 0
Considers the location of a project entirely or partially in an equity-
emphasis community (EEC).

e Projects in EEC - 100

e Projects outside of EEC - 0
Considers projects that have garnered community and stakeholder
support during the LRS/AP outreach process.

e Projects with community support - 100

e Projects without community support - 0
Projects are scored based on the complexity of their
countermeasures. For projects with multiple countermeasures, the
lowest category score is applied.

15%

10%

15%

10%

10%
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e pion g

e High-ease improvements like signs, lights, striping,
flashing beacons, and crosswalks - 100

e Medium-ease improvements like sidewalks, medians, and
new signals - 50

e Low-ease improvements requiring lane/geometry changes,
right-of-way acquisition, or utility or drainage work — 20

Table 18. Priority Project List
 Priority | Project | Score |

1 Project 5: Pedestrian Set Aside 100
2 Project 3: Systemic Roadway Segment Improvements 75
3 Project 4: Pedestrian and Other Roadway Segment Improvements 75
4 Project 2: Improvements at Unsignalized Intersections 53
5 Project 1: Systemic Improvements at Unsignalized Intersections 35
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9. Evaluation and Implementation

This chapter describes the steps the City may take to evaluate the success of this plan
and steps needed to update the plan in the future. The LRS/AP is a guidance document
and requires periodic updates to assess its efficacy and re-evaluate potential solutions. It
is recommended to update the plan every two to five years in coordination with the
identified safety partners. This document was developed based on community needs,
stakeholder input, and collision analysis conducted to identify priority emphasis areas
throughout the City. The implementation of strategies under each emphasis area would
aim to reduce KSI collisions in the coming years.

Funding is a critical component of implementing any safety project. While the HSIP
program is a common source of funding for safety projects, there are numerous other
funding sources that could be pursued for such projects. Potential funding sources are
listed below in Table 19.

Table 19. Potential Funding Sources

Next
Funding Amount | Estimated | Applicable
Agency Available Call for E’s
Projects

Notes

Funding Source

Can use used for most

Active CaIFrans', ~$223 . . active transportation
. California - Engineering, :

Transportation . million 2026 . related safety projects

Transportation Education X
Program o per year as well as education

Commission

programs

Highway Safety Most common grant
Improvement Caltrans TBD 2024 Engineering = source for safety
Program projects
Surface FHWA
Transportation (Administered Varies by . . Typically used for
Block Group through FY TBD Engineering roadway projects
Program MCTC)

California Closes Education, 10 grants available to
Office of Traffic : . Varies by January Enforcement, address various

Office of Traffic " )
Safety Grants grant 318 Emergency = components of traffic

Safety

annually Response safety

Strategic
Affordable Growth Must be connected to
Housing and Council and : : affordable housing

. ~$405 Engineering, SV
Sustainable Dept. of - TBD . projects; typically
i, . million Education .

Communities Housing and focuses on bike/ped
Program Community infrastructure/ programs

Development
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Next
. Funding Amount | Estimated | Applicable
AT e Agency Available Call for E’s Dlotee
Projects
California Focused on bike/
Urban Greening Natural $2-3..75 TBD Engineering pedestrlan_ mfrastrgcture
Resources million and greening public
Agency spaces
LI SHIOE e CTC $1.5 N/A; Typically pays for road
Road o - __ . . !
. (distributed to billion distributed = Engineering = maintenance type
WETISIEED Ele local agencies) statewide by formula rojects
Rehabilitation g y pro)
RAISE Grant USDOT ~$1 billion ~ TBD Engineering | YPically used for larger
infrastructure projects
Sustainable California Air TBD; most . . Targets D thaf( will
. ~$19.5 Engineering, increase transportation
Transportation Resources . recent call . o
. . million : Education equity in disadvantaged
Equity Project Board in 2023 .
communities
$200k - Two types of SS4A
Safe Street for . : grants available: Action
All (SS4A) USDOT $50 2026 Engineering b, Grants and
million .
Implementation Grants
Funds community-led
projects that achieve
Transformative Strategic TBD; most major reductions in
. ~$90 . .
Climate Growth e recent call  Engineering greenhouse gas
e . million . o .
Communities Council in 2022 emissions in

disadvantaged
communities
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The LRS/AP document provides engineering, education, enforcement, and emergency
medical service related countermeasures that can be implemented throughout the City to
reduce KSI collisions. It is recommended that the City of Point Arena implement the
selected projects high-collision locations in coordination with other projects proposed for
the City’s infrastructure development in their future Capital Improvement Plans.

The success of the LRS/AP can be achieved by fostering communication among the City
and the safety partners.

For the success of the LRS/AP, it is crucial to monitor and evaluate the E-strategies
continuously. Monitoring and evaluation help provide accountability, ensures the
effectiveness of the countermeasures for each emphasis area, and help making decisions
on the need for new strategies. The process would help the City make informed decisions
regarding the implementation plan’s progress and accordingly, update the goals and
objectives of the plan.

After implementing countermeasures, the strategies should be evaluated annually as per
their performance measures. The evaluation should be recorded in a before-after study
to validate the effectiveness of each countermeasure.

Pre-Implementation Data Collection

Before any safety project is implemented, comprehensive baseline data should be
collected within the project area to enable future before/after comparison analysis. Data
to be compiled includes:

Collision Data:

Collision types (pedestrian, angle, rear-end, etc.)
Collision severity levels

Locations and corridors

Contributing factors

Traffic Data:

e Vehicle traffic volumes
e Pedestrian and bicycle traffic counts

Operations Data:
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e 85th percentile and pace speeds
e Vehicle/pedestrian/bicycle conflict observations
e Observable road user behavior and compliance levels

Statistical Analysis Methodology

Appropriate statistical techniques can be applied to account for regression-to-mean
effects, traffic volume changes over time, and other potential biases. Recommended
approaches include Empirical Bayes method and advanced regression modeling.

Using these techniques, an estimate of the predicted long-term safety performance
should be calculated assuming no safety improvements were implemented. This
becomes the baseline for comparison.

Post-Implementation Data Collection

After allowing sufficient time following project implementation (typically 1-3 years), the
same scope of "after" data can be re-collected to enable before/after comparison.

Performance Evaluation Measures

The following key safety performance measures can be evaluated by comparing
predicted vs. actual post-implementation conditions:

Total collisions

Fatal and serious injury collisions (KSI)

Collisions by type (pedestrian, intersection, roadway departure, etc.)
Operating speeds

Conflicts between modes (vehicle/pedestrian/bicycle)

abRwd =

Supplemental Measures for Behavioral Safety Projects

For safety initiatives focused on influencing driver, pedestrian, or bicyclist behavior (e.g.
education campaigns, enforcement activities), leading indicators of compliance can be
tracked, such as:

Speeding violations

Impaired driving arrests/citations
Distracted driving violations

Pedestrian and bicycle traffic counts
Observed yielding/compliance behavior

abhowbd =

Project Evaluation Report

All findings from the before/after analysis should be documented in a comprehensive
Project Evaluation Report containing:
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e Project scope and description of implemented countermeasures
e Implementation costs

e Data collection processes and sources

e Statistical analysis methodology

e Summary of before/after performance results

e Assessment of whether intended benefits were achieved

e Lessons learned and recommendations

e Supplemental policy, program or design guidance as applicable

Continual Monitoring Process

To ensure ongoing effectiveness evaluation, city should establish:

¢ Routine schedules for MOE (Measure of Effectiveness) data collection and analysis
e Designated staff responsibilities for MOE activities

e Integration of MOE findings into annual performance reviews

e Mechanism for refining project approach based on evaluation results

The LRS/AP is a guidance document and is recommended to be updated every two to
five years after adoption. After monitoring performance measures focused on the status
and progress of the E’s strategies in each emphasis area, the next LRS/AP update can
be tailored to resolve any continuing safety problems.

Aside from the Technical Advisory Committee and City of Point Arena’s review and
monitoring of the projects as outlined in Chapter 2, an annual stakeholder meeting with
the safety partners is also recommended to discuss the progress for each emphasis area
and oversee the implementation plan. The document should then be updated as per the
latest collision data, emerging trends, and the E’s strategies’ progress and
implementation.

A copy of the final LRS/AP will be located on Mendocino Council of Governments (MCOG)
website at https://www.mendocinocog.org/
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Appendices:
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APPENDIX A: MATRIX OF PLANNING GOALS, POLICIES, AND
PROJECTS
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Matrix of Planning Goals, Policies, and Projects

Document Details

City of Point
Arena General
Plan/ Local
Coastal Plan
(1995)

Point Arena
Community
Action Plan
(2010)

Capital
Improvement
Program 2021-
2025, City of
Point Arena
Streets and
Roads

Goal 1: Improve safety on all streets.

Policy 3.1.1: New streets to be considered for acceptance into the Point
Arena street system shall conform to design standards appropriate to
their functional classification.

3.1.3: The City shall resolve traffic and safety impacts of development at
Arena Cove, and along Iversen/Port Roads. Of immediate concern is the
junction of Iversen at Main Street. Safety and operational characteristics
of this intersection shall be identified and problems mitigated prior to
approval of new developments.

3.1.4: The City shall investigate methods of improving sight distances at
intersections. Possible solutions may include: trimming or removing
weeds, shrubbery, or limbs; relocating signs or other obstructions;
removing on-street parking near intersections; prohibiting large-vehicle
parking near intersections; and adjusting traffic control devices to provide
better views.

3.1.6: Through traffic should be diverted from local streets insofar as
possible.

Projects:

Main Street/Mill Street Intersection By relocating the marked
crosswalk, pedestrians will exit onto a sidewalk on the western side of
the crosswalk, instead of a driveway as occurs today. The new marked
crosswalk location also provides a more convenient crossing for the
South Coast Senior Center. Bulbouts will be constructed on both the east
and west sides of Main Street at the new crosswalk.

School Street/Lake Street Install bulb outs and realign intersection.
School Street/Harper’s Cut-off Trail Install two new median refuge
island and crosswalk enhancements.

Roundabout Improvements at Windy Hollow Road/Riverside Drive and
Eureka Hill Road.

Roundabout improvement at Lake Street and Highway 1.

Class Il bike lanes along Riverside Drive/Eureka Hill Road between
Main Street and Windy Hollow Road.

Class Il bike lanes along Windy Hollow Road between Riverside Drive
and Manchester Point Arena Rancheria.

Class Il bike lanes along Iversen Avenue between Main Street and Port
Road.

Riverside Drive and Center Street Renovation: Completion of Riverside
Drive, Center Street construction of 330 feet concrete drainage swale.
Mill Street Reconstruction: The project will remove and regrade
roadway, install subsurface drainage, replace sidewalk, and repave
roadway.

Windy Hollow Road: Overlay roadway.

Sidewalk Repair, replacement and new sidewalk program: Sidewalks will
be prioritized for replacement or addition. Sidewalk construction program
that may partner with property owners may be needed.
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Mendocino

County Safe

Routes to e Mendocino County Safe Routes to School Program Toolkit
School Plan e Mendocino County SRTS Plan Framework

(2014)

Goals:

e To improve our public spaces so the street, road and transportation
system meets the needs of all surface transportation modes, including
vehicular, bicycle, pedestrian and transit.

2022 . e Provide a safe and useable network of bicycle and pedestrian facilities
Mendocino throughout the region as a means to lessen dependence on vehicular
County travel and improve the health of Mendocino County’s residents.
Regional e Maximize investment in non-motorized transportation facilities through
Transportation maintenance.

Plan & Active o

Transportation Priority Improvements:

Plan Short Range:

e Coastal Access Scenic Bikeway Rehabilitation
e Lake Street Sidewalks

Long Range:

e Multi-use Trail from Cove (Harper’'s Cut-off Trail)
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Secondary Collision

Accident Year Collision Date Primary Road Road Distance Direction Severity
8771731 2018 43453 PORT RD BLUFF TOPRD O 2
6957699 2015 42146 EUREKA HILLRD PINE REEF 278 w 3
90470980 2017 42880 SR-1 LAKE ST 1056 N 4
90992291 2019 43594 RIVERSIDE DR EUREKA HILL R1422 w 3
7086810 2015 20150917 RT1 PORT RD 18 N 0
8105508 2016 20160805 PORT RD MAIN ST 50 w 0
8419133 2017 20170710 RT1 LAKE ST 40 N 0
8537340 2018 20180113 LAKE ST MAIN ST 0 0
8574682 2018 20180223 MAIN ST MAIN ST 365 O 0
8613635 2018 20180305 PORT RD PORTRD 200 O 0
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APPENDIX C: AVERAGE ANNUAL FATALITY RATES CALCULATION



. 5 it B3 Eis,
: - g S & fF% 94
= . O ; a : : :
California 2017-2021 | 19,894 | 39,300,000 37% 36% 104 | 3,978.8
Mendocino County | 2017-2021 | 136 87,100 35% 31% 282 | 272
Point Arena 2017-2021 0 460 0% 0% 0.00 0
California 2018-2022 | 20,438 | 39,300,000 37% 36% 0.0 | 4,087.6
Mendocino County | 2018-2022 | 123 87,100 35% 31% 2.4 24.6
Point Arena 2018-2022 0 460 0% 0% 0.00 0

Notes on Sources and methodology:

Total Fatalities: NHTSA. 2017-2021 and 2018-2022 data on Persons Killed in Fatal Crashes.
Accessed from: https://cdan.dot.gov/query. There are no Fatalities. In Point Arena

Population, and Disadvantaged population share: * Population for Point Arena is obtained from
2020 Decennial Census.

Average Annual Fatality Rate: Calculated per 100,000 persons. Methodology used as prescribed
by the Safe Streets for All Grant 2024 instructions accessed from:
https://www.transportation.gov/sites/dot.gov/files/2024-02/SS4A-FY24-Calculate-Fatality-Rate.pdf

Total Fatalities

Average Fatalities per Year: .
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Future Updates:

In the future, Caltrans anticipates that additional changes will be needed to keep the Local Roadway Safety Manual
consistent with future Calls-for-Projects’ Guidelines and Application Instructions. In addition, new local HSIP
programs, improvements to California data on local roadways, data analysis tools, and the latest safety research
and methodologies may give rise to the need to make more significant changes to this manual.
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1. Introduction and Purpose

The information in this document is geared towards local road managers and other practitioners with
responsibility for operating and maintaining local roads, regardless of safety-specific highway training.
The primary goal of this document is to provide an easy-to-use and comprehensive framework of the

steps and analysis tools needed to identify locations with roadway safety issues and the appropriate

countermeasures. For novice practitioners, the concepts and framework will be new, while experienced

safety practitioners may find this manual to be mostly review. In both cases, the manual will provide the
practitioners with a good understanding of how to complete a proactive safety analysis and ensure they
have the best opportunity to secure HSIP safety funding during Caltrans calls-for-projects.

It’s expected that novice and experienced practitioners will utilize this manual to help position their local
agency to better compete in future Caltrans’ calls-for-projects for safety programs. Inexperienced local
roadway practitioners are also a target audience for this manual to gain exposure to the basic concepts
that make up a proactive safety analysis of a local agency’s roadway network.

The intent of this manual is to focus on key safety activities that every local agency should conduct on an
annual basis (or as established by the agency) with the objective of reducing the number and severity of
crashes within their jurisdiction. This manual defines this overall process as a “proactive safety analysis”
approach to roadway safety. The Highway Safety Manual (HSM), documents a very similar process and
refers to it as the “Roadway Safety Management Process.” While the process in this document is similar
and suggests the same primary elements, the HSM goes into significantly more detail, focuses more on
scientific and mathematical equations behind the process, and intends to provide a comprehensive
understanding of the overall processes to be applied by individual agencies across the nation. In
contrast, this manual attempts to streamline the discussion; and make accommodations for the more
novice safety practitioners, provide an adequate understanding of the process to complete an initial
safety analysis of their roadway network, and instruct them on how to prepare applications that will
compete well in Caltrans’ statewide calls-for-projects. In general, this manual is intended to follow the
research and methodologies presented in the HSM; however, to support Caltrans’ statewide calls-for-
projects process, it is important to note this manual deviates from the HSM in areas related to
countermeasure selection and benefit / cost calculations. The logic behind these deviations is explained
at the specific topic sections.

This manual is not intended to cover many of the day-to-day basics of traffic engineering including:
maintain standard signage per the Manual on Uniform Traffic Control Devices (MUTCD); maintain sight
distance (cut vegetation, remove parking); maintain a recovery zone; work with local traffic law
enforcement; monitor collisions; address complaints; and manage litigation. These activities are
understood to be critical elements of a local agency’s traffic engineering responsibilities, but are not
within the intended scope of this document.
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1.1 California Local Roadway Safety Challenges and Opportunities

California’s local roads are managed by more than 600 local agencies, including: cities, counties, and
tribal governments. These local roads vary from flat multi-lane urban arterials to rural gravel roads in
mountainous areas. California local agencies invest extensive resources on roadway safety every year,
yet many roadways operate with outdated or insufficient safety features. A portion of these roadways
even lack basic signing, pavement markings, alignment, and traffic control devices. Limited funding often
prevents agencies from constructing safety projects, which can be expected. At the same time, the lack
of safety data, design challenges, and lack of adequate training also hinder local agencies’ accurate
evaluation of their roadway network safety issues, which is more preventable.

Many small California local agencies are challenged by a lack of crash data. Without data, they have no
way to identify High Crash Concentration Locations (HCCLs) or high risk roadway features, which can
leave them “flying blind” with respect to the safety of their overall roadway network. Without data and
analysis results, local officials may overreact when a tragic crash occurs, resulting in resources being
spent in areas that will not maximize the overall application of safety funds. In conjunction with the
collision mapping and analysis tools developed by UC Berkeley’s SafeTREC, this document helps ensure

all California local agencies have direct access to data on fatal and injury crashes within their

jurisdictions and the analysis tools to effectively assess and prioritize future safety projects.

1.2 Safe System Approach

The Infrastructure Investment and Jobs Act (llJA), aka Bipartisan Infrastructure Law (BIL), was signed into
law on November 15, 2021. Under IlJA, the Highway Safety Improvement Program (HSIP), codified as
Section 148 of Title 23, United States Code (23 U.S.C §148), is a core federal-aid program to States for
the purpose of achieving a significant reduction in fatalities and serious injuries on all public roads. The
[IJA emphasizes the “safe system approach”:

Safe system approach means a roadway design that emphasizes minimizing the risk of injury or fatality
to road users; and that (i) takes into consideration the possibility and likelihood of human error; (ii)
accommodates human injury tolerance by taking into consideration likely accident types, resulting
impact forces, and the ability of the human body to withstand impact forces; and (iii) takes into
consideration vulnerable road users. (23 U.S.C. 148(a)(9)).

FHWA recognizes that the funding available through HSIP alone will not achieve the goal of zero
fatalities on the Nation’s roads. The Safe System approach addresses the safety of all road users,
including those who walk, bike, drive, ride transit, and travel by other modes. It involves a paradigm shift
to improve safety culture, increase collaboration across all safety stakeholders, and refocus
transportation system design and operation on anticipating human mistakes and lessening impact forces
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to reduce crash severity and save lives. FHWA encourages States to prioritize safety in all Federal-aid
investments and in all appropriate projects, using not only HSIP funding but also other Federal-aid
funding.

The IIJA emphasizes the importance of vulnerable road user ( non-motorized road user) safety in the
HSIP by adding a definition for vulnerable road users, creating a vulnerable road user special rule, and
requiring States to develop and update a vulnerable road user safety assessment. All of these provisions
address the increasing number of fatalities involving vulnerable road users on U.S. roads. It is imperative
that States consider the needs of all road users as part of the HSIP. Investment in highway safety
improvement projects that promote and improve safety for all road users, particularly vulnerable road
users, aligns with the IIJA and will help Build a Better America. States and other funding recipients
should prioritize projects that maximize the existing right-of-way for accommodation of non-motorized
modes and transit options that increase safety, equity, accessibility, and connectivity. Projects that
separate users in time and space, match vehicle speeds to the built environment, and increase visibility
(e.g., lighting) advance implementation of a Safe System approach and improve safety for vulnerable
road users.

1.3 The State’s Role in Local Roadway Safety

The California Department of Transportation (Caltrans)—Division of Local Assistance is responsible for
administering California’s HSIP safety funding intended for local roadway safety improvements. This
funding primarily comes to the state through two federal programs: Highway Safety Improvement
Program (HSIP)—a federal-aid program focused on reducing fatalities and serious injuries on all public
roads; and the Active Transportation Program (ATP)—a federal aid and state funded program focused
on improving safety and the overall use of non-motorized, active transportation modes of travel. Under
SAFETEA-LU, High Risk Rural Roads Program (HR3) was established to focus on addressing rural road
safety needs. Under the Infrastructure Investment and Jobs Act (IlJA), it is now a ‘special rule’ under
HSIP that if triggered, directs that a certain amount of HSIP funds will need to be allocated for those
rural roads that meet the definition.

Caltrans’ administration of these programs encompasses many responsibilities, including: establishing
program guidance; reviewing applications for improvements on local roadways; ranking
applications/projects on a statewide basis; selecting projects for funding based on the greatest potential
for reducing fatalities and injuries; programming the selected projects in the Federal Statewide
Transportation Improvement Program (FSTIP); and assisting with programming and delivery issues
throughout the delivery of the local agency projects. One goal for developing this document is to

improve Caltrans’ overall data-driven approach to statewide project selection of safety projects and to

maximize the long-term safety improvements across California. To show the relationship between

Caltrans’ project selection process and this manual, a diagram showing the HSIP Call-for-Projects Process
is provided in Appendix A.
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Many State Departments are also actively engaged in California’s Strategic Highway Safety Plan (SHSP).
Caltrans developed the SHSP in a cooperative process with local, State, federal, and private sector safety
stakeholders. The SHSP is a data-driven, comprehensive plan that established statewide goals,
objectives, integrated the five E’s of traffic safety— engineering, enforcement, education, emergency
response, and emerging technologies. This manual directly supports many of the emphasis areas of the
California SHSP. Local agencies are encouraged to participate in ongoing SHSP update efforts and can
find more information on the SHSP at the following website: https://dot.ca.gov/programs/safety-

programs/shsp.

Local Roadway Safety Plan (LRSP) and Systemic Safety Analysis Report Program (SSARP)

The state-funded Systemic Safety Analysis Report Program (SSARP) was established in 2016. The intent
of the SSARP was to assist local agencies in performing a collision analysis, identifying safety issues on
their roadway networks, and developing a list of systemic low-cost countermeasures that can be used to
prepare future HSIP and other safety program applications. Late 2019, the program was evolved to Local
Roadway Safety Plan (LRSP) so that the focus is not just engineering solutions but also include safety
improvements in other areas such as enforcement, Education and emergency response.

The state funding for the LRSP/SSARP program is made available by exchanging the local Highway Safety
Improvement Program (HSIP) federal funds for State Highway Account (SHA) funds.

For more information, please visit the LRSP/SSARP webpage at https://dot.ca.gov/programs/local-

assistance/fed-and-state-programs/highway-safety-improvement-program/local-roadway-safety-plans.

1.4 The Local Roadway Crash Problem

Approximately 3,000 people die in California traffic crashes every year, representing nearly 10% of all
traffic fatalities in the United States. Fifty-seven percent of these fatalities occur on local roadways,
while only forty-three percent occur on the California State Highway System. A comparison of rural and
urban roadways shows that local rural roadways have fatality rates 2 to 3 times higher than urban
roadways per vehicle miles traveled. Based on these statistics, the total annual cost of local roadway
fatal crashes to California is over S8 billion, while only $120 million is available annually in HSIP safety
funds.

These statistics demonstrate the large and complex safety issues facing California. Through the
development of this document, Caltrans is striving to help local agencies proactively identify high risk
roadway features, roadway network locations/corridors with the highest safety needs, and encourage
them to select effective low-cost improvements, whenever appropriate.
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1.5 Reactive vs. Proactive Safety Issue Identification

Safety issues are identified on local roadways through a wide range of approaches. Although no single
approach works best for all local agencies, some are far more effective at improving long-term roadway
safety. Many agencies, often larger ones, have staff whose full-time job is dedicated to roadway safety;
allowing them to focus on safety initiatives, be trained in the latest safety research, and have access to
safety analysis data, tools and procedures. These agencies often utilize a ‘proactive’ approach to analyze
their roadway network and identify safety issues.

At the same time many agencies, often the smaller ones, lack the financial ability to dedicate large
portions of their staff resources to analyze safety issues and their staff has limited access to roadway
safety training, safety expertise, and the latest safety analysis tools and procedures. Unfortunately, this
can often result in identifying their safety issues in ‘reaction’ to tragic events.

The following is a basic outline of the differences in proactive vs. reactive identification approaches used
by local agencies:

Reactive Approach
For this document, an agency is considered to be utilizing a reactive approach to roadway safety if they
primarily identify safety improvements in reaction to:

. Recent crashes triggering safety investigations
*  Specific crash concentrations triggering safety investigations
*  Stakeholder identification of locations with safety issues and requests for improvements

*  New funding becoming available

Crash concentrations and crash trends may be missed if local agencies rely exclusively on these
identifiers for their roadway safety effort. They may also miss many opportunities to effectively utilize
low-cost, systemic type improvements. This document encourages local agencies to adopt a more
proactive approach to their roadway safety.

Proactive Approach

An agency is considered to be using a proactive approach to roadway safety if they go beyond the
elements of a reactive approach and identify safety improvements by analyzing the safety of their entire
roadway network, in one of the following ways:

*  One-time, network-wide safety analysis of their roadways driven by new source of funding.

. Routine safety analyses of the roadway network (Preferred Approach!)

Agencies with a proactive approach utilize both systemic and spot location improvements (as defined in
section 1.5 below). Applying improvements systemically across an entire corridor or network allows an
agency to proactively address locations that have not had crash concentrations in the past, but have
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similar features as those currently experiencing high levels of crashes. In addition, even though a spot
location improvement may be based on ‘past’ crashes, agencies making improvements based on
countermeasures with proven crash reduction factors at their highest crash locations often have the
best chance of proactively reducing future crashes.

This document encourages safety practitioners to pursue a proactive approach and routinely analyze the
safety of their roadway networks to yield the best overall safety results.

1.6 Implementation Approaches

When an agency proactively identifies their safety issues throughout their roadway network, it is likely
they will find high crash concentrations at intersections, roadway segments, and corridors. The safety
practitioner should consider which implementation approach to utilize. Typical approaches include:

*  Systemic Approach
. Spot Location Approach

*  Comprehensive Approach incorporating human behavior issues

Each of these approaches has benefits and drawbacks. As Local agency practitioners identify their safety
issues and analyze the data for crash patterns, they should be open to implementing a combination of
these approaches, as documented in Sections 2 and 3 of this manual.

Systemic Approach

The Systemic Approach is primarily based on application of proven safety countermeasures at multiple
crash locations, corridors, or geographic areas. Implementation of the Systemic Approach is generally
based on ‘system-wide’ crash data with the estimates of the impacts being made in terms of benefits
measured in traffic crash reduction and deployment cost. Identified locations experiencing high levels of
crashes and locations with similar geometric features can be treated systemically with low-cost, proven
safety countermeasures. Note: The term “Systemic” used throughout in this manual is often exchanged
with the term “Systematic” in many national safety documents and research studies. In general, safety
practitioners will find these terms interchangeable. This manual uses “Systemic” to match the new HSM
and the FHWA CMF Clearinghouse.

Benefits of the Systemic Approach may include:

*  Widespread effect. The Systemic Approach addresses safety issues at a large number of locations or

on an entire local roadway network. It can also generate projects that combine HCCLs and locations
with the potential for crashes and still have high Benefit to Cost (B/C) ratios. An example of this
type of project could be upgrading pavement delineation and warning signs along a rural corridor:
crashes may not have occurred on every curve or segment along the corridor, but all of the
corridor’s pavement delineation and warning signs can be upgraded at one time. For urban
applications, an example could be protecting the left-turn phase of signalized intersections with

4/18/2024 Local Roadway Safety Manual (Version 1.7) Page |6



existing left-turn pockets: severe crashes may not have occurred at each of the left-turn
movements, but with minor changes to the signal hardware and signing, all or many of a city’s
unprotected left-turn phases can be protected with one safety project.

Crash type prevention. By focusing on a predominant crash type, an agency can address locations

that have not experienced significant numbers of these types of crashes, but have similar
characteristics or conditions as existing HCCLs. The resulting B/C ratios for these types of projects
will be less than if only HCCLs are included; but by using low-cost countermeasures and including as
many high crash locations as possible, the resulting B/C ratios should still be high enough to allow
agencies to proactively address locations that have not experienced high numbers of these types of
crashes. For urban areas, projects improving pedestrian crossings can be good examples of the
Systemic Approach. By applying the countermeasures systemically, the agency can often justify
these projects based on relatively high B/C ratios, even though some of the improvement locations
have not experienced enough crashes to yield moderate-to-high B/C ratios on their own.

Cost-effectiveness. Implementing low-cost solutions across an entire system or corridor can be a

more cost-effective approach to addressing system-wide safety issues. Even though this approach
does not address all (or total) safety issues for a given location, the deployment of low-cost
countermeasures often result in the highest overall safety benefit for an agency with limited safety
funding. An example of this would be an agency choosing to install rumble stripes along an entire
corridor for equal or less money than realigning a small portion the roadway to fix a single curve.

Reduced data needs. The Systemic Approach can be used without a detailed crash history for

specific locations, thereby reducing data needs. For example, consider a long rural corridor, which
includes a section that passes through an Indian Reservation: Even if there is no documented crash
data for the portion of the corridor that passes through the reservation, the entire limits can be
treated with the same low-cost improvements. As long as there are sufficient past crashes
documented for the entire corridor, the project will still have a reasonably high B/C ratio.

Drawbacks of the Systemic Approach may include:

Justifying improvements can be difficult. Because this approach does not always address locations

with a history of crashes and active stakeholders, it can be difficult to justify the improvements. The
Systemic Approach will rarely include a recommendation for a large-scale safety improvement at a
single location. Since large-scale projects usually garner attention from decision makers, the media,
elected officials, and the general public, safety practitioners often need to make additional efforts
to explain the Systemic Approach and its benefits to those groups. Safety practitioners can utilize
the high B/C ratios of these systemic projects to convey their benefits compared to high-profile,
single location projects with lower B/C ratios.

Spot Location Approach

The Spot Location Approach is typically based on an analysis of crash history to identify locations that

have significantly higher crashes and treat them accordingly. It is important to practitioners to
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understand that for many locations, safety issues can be complicated and sometimes the most
appropriate fixes are not quick, easy or cheap.

Benefits of the Spot Location Approach may include:

*  Focus on demonstrated needs. The Spot Location Approach focuses directly on locations with a

history of crashes and specifically addresses those crashes. Intersection improvements are some of
the most common spot location projects. Intersections tend to have higher concentrations of
crashes resulting from opposing traffic movements. These high crash concentrations often require

stand-alone improvements to adequately resolve the safety issues.

*  Justifying improvements can be easy. Because this approach addresses locations with a history of

crashes, it is usually easy to justify improvements. For urban areas, reconfiguring/ reconstructing an
entire intersection can be a good example of an effective Spot Location Approach. Large urban
intersections can have extremely high crash concentrations, making major changes to the
intersection the only way to significantly reduce future crashes. With these types of scenarios, even
the highest cost countermeasures can be cost effective.

. If low-cost countermeasures are used, this approach can prove very cost effective. The Spot

Location Approach does not always have to include moderate or high cost improvements. It is often
appropriate for local agencies to make low-cost improvements at one location at a time. Ongoing
maintenance and development projects offer great opportunities for these low-cost improvements
to be constructed with no additional expense to local agencies.

Drawbacks of the Spot Location Approach may include:

*  Assumption that the past equals the future. This approach assumes locations with a history of

crashes will continue to experience the same number and type of crashes in the future. When
agencies do not account for the random nature of roadway crashes (i.e., Regression to the Mean),
moderate to high cost projects can be erroneously justified. Practitioners can mitigate this by using
5 years of crash data when analyzing their roadways. In addition, significant changes to land use or
roadway characteristics in or around proposed projects can either increase or decrease the
expected number of future crashes.

*  Minimal overall benefit to the roadway network. Some local agencies use this approach with

medium and high cost improvements at locations which do not represent their worst high crash
concentration locations. The result can be projects with low B/C ratios and overall safety benefits
that are not as high as if they utilized a Systemic Approach. This drawback can be minimized by
safety practitioners who analyze their entire roadway network, propose spot location fixes only at
their highest crash locations, and utilize lower cost countermeasures wherever appropriate.

The Spot Location Approach to traffic safety is ideally implemented along with the Systemic Approach to

provide the best combination of safety treatments. For instance, the Spot Location Approach can be
applied at locations where low-cost countermeasures are not expected to be effective in significantly
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reducing future crashes or at those locations that have had low-cost countermeasures previously
installed systemically but, after an assessment, continue to show a higher-than-average crash rate.

Comprehensive Approach

The Comprehensive Approach introduces the concept of the “5 E’s of Safety”: Education, Enforcement,
Engineering, Emergency Response and Emerging Technologies. This approach recognizes that not all
locations can be addressed solely by infrastructure improvements. Incorporating the “5 E’s of Safety” is
often required to achieve marked improvement in roadway safety. For instance, some roadway
segments will be identified for which targeted enforcement is an appropriate countermeasure. Some of
the most common violations are speeding, failure-to-yield, red light running, aggressive driving, failure
to wear safety belts, distracted driving, and driving while impaired. When locations are identified as
having these types of violations, coordination with the appropriate law enforcement agencies is needed
to deploy visible targeted enforcement to reduce the potential for future driving violations and related
crashes. To improve safety, education and outreach efforts can also be used to supplement
enforcement efforts. Enforcement and/or education can also be effectively utilized as short-term ways
to address high crash locations, until the recommended infrastructure project can be implemented.

1.7 Our “Safety Challenge” for Local Agencies

Caltrans, FHWA and Safe Transportation Research and Education Center (SafeTREC) “challenge” local

agencies to initially commit one or more days to understanding and applying the concepts and tools

outlined in this manual. Experienced safety practitioners working in agencies currently using a proactive

approach can quickly review the topics in the manual and consider/test some of the new tools (e.g.,
TIMS) identified within it. In contrast, novice safety practitioners may need several days to better
understand the underlying concepts in this manual to be able to complete the basic elements of a
proactive safety analysis of their roadway network. In these situations, the room for knowledge growth,
internal process improvements, and expected safety benefits will be even greater, which should more
than offset the additional time invested.

By utilizing this simple framework for identifying, analyzing and implementing a proactive approach for
improving safety on their roadways, practitioners will have a better understanding of their agencies’
unique safety issues, the proven low-cost countermeasures that can reduce crashes, and the existing
and future funding to implement the projects. This small investment of time will help local agencies
achieve significant reductions in future fatalities, injuries and overall crashes. We believe these local
agencies may also gain the added unexpected benefit of improved job satisfaction of those involved, as
there are few more rewarding tasks than knowing that your efforts will result in future roadway users
arriving safely at their destination instead of becoming statistics.
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1.8 Summary of information in this Document

This document provides information on effectively identifying California’s local roadway safety issues
and the countermeasures that address them, ultimately leading to the effective implementation of
safety projects that improve safety on local roadways. The document is not intended to be a
comprehensive guide for roadway design and improvement or the only guide local agencies utilize for
their safety analysis of their roadways.

Caltrans also expects this document will directly support its efforts in selecting local agency safety
projects. The expectation is that as local agencies throughout the state utilize the proactive safety
analysis approach outlined in this document, their applications for HSIP and ATP projects will include
lower cost improvements at locations with the highest safety needs. This will improve Caltrans’ data-
driven approach to statewide project selection of safety projects and maximize the safety benefits
across California.

The proactive safety analysis framework incorporated in this document is summarized in Figure 1.
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Figure 1: Local Roadway Safety: Proactive Safety Analysis Approach
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The above flowchart illustrates how each of the individual sections of this document work together to
make up a proactive safety analysis approach. These sections are briefly outlined below:

Section 2 of this manual provides an overview of the types of data to collect for the identification of
roadway safety issues. It discusses sources of crash data and how they can be used.

Section 3 summarizes the types of analyses that can be conducted to determine what roadway
countermeasures should be implemented. This section is the link between the data (Section 2) and the
selection of appropriate countermeasures (Section 4). It provides definitions and examples of the
gualitative and quantitative factors that should be considered when evaluating roadway safety issues.

Section 4 provides a description of selected countermeasures that have been shown to improve safety
on local roads. It includes a basic set of strategies to implement at locations experiencing a history of
crashes and their corresponding crash modification factors (CMF). The interrelationship between CMFs
and Crash Reduction Factors (CRFs) are defined and used interchangeably throughout this document.

Section 5 defines a methodology for calculating a B/C ratio for a potential safety project. It includes
sources for estimating projected costs and benefits and the specific values/formulas Caltrans uses for its
statewide evaluations of HSIP projects. This section also discusses the potential value in reevaluating
projects’ overall cost effectiveness at this point in the safety analysis, including: refining the project’s
costs and/or changing the mix of countermeasures and locations.

Section 6 identifies existing and new funding opportunities for safety projects that local agencies should
be considering. This section also briefly discusses some unique project development issues and
strategies for safety projects as they proceed through design and construction.

Section 7 presents the process to complete an evaluation of installed treatments. After the
countermeasures are installed, assessing their effectiveness will provide valuable information and can
help determine which countermeasures should continue to be installed on other roadways to make
them safer as well as those that should be limited or discontinued.

Appendix A presents a flowchart of the HSIP Call-for-projects application process. This flowchart
demonstrates how this document interacts with Caltrans Call-for-projects.

Appendix B contains Detailed Tables of countermeasures discussed in Section 4. This table includes
detailed information about each countermeasure, including: where to use, why it works, general
qualities (time, cost and effectiveness), crash type(s) addressed, crash reduction factor, and specific
values for use in Caltrans HSIP calls-for-projects.

Appendix C includes a summary of “recommended actions” involved in a proactive safety analysis.
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Appendix D contains the formulas used to calculate the B/C ratio of safety projects.

Appendix E presents TIMS tutorials that are available to assist local agencies in completing Caltrans call-
for-projects application requirements and attachments. The tutorials include examples for Spot Location
projects and systemic projects.

Appendix F presents a list of the abbreviations used in this document.

Appendix G presents a list of references.
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2. Identifying Safety Issues

This document encourages local agency safety practitioners to proactively analyze their roadway
networks with the intention of yielding the best overall safety benefits. When utilizing a proactive safety
analysis approach, practitioners need to consider a wide range of data sources to get an overall picture
of the safety needs.

There are a number of information sources that can be accessed to get a clearer picture of the roadway
safety issues on the roadway network. These can be formal or informal sources, including:

Formal sources:

*  State and local crash databases

*  SafeTREC’s TIMS website (or locally preferred mapping software)
* Law enforcement crash reports and citations

. Field assessments

Informal sources:
. Observational information from road maintenance crews, law enforcement, and first responders

*  Citizen notification of safety concerns

Examining crash history will help practitioners identify locations with an existing roadway safety
problem, and also identify locations that are susceptible to future roadway crashes. In addition to
location identification, this data can provide information regarding crash causation that ultimately
provides insight into identifying potentially effective countermeasures.

Emphasis on data-driven decisions is indicative of reliability and efficiency. The more reliable the data,
the more likely the decisions regarding safety improvements will be effective. However, detailed,
reliable crash data are not available in all areas. Under this circumstance, the practitioner should use the
best available information and engineering judgment to make the best decisions. In an effort to mitigate
these situations, UC Berkeley SafeTREC has developed the TIMS website, which includes GIS mapping
tools to access fatal and injury crashes statewide. This site is now available to all California local
agencies. See Section 2.2 for more details on TIMS.

It is generally accepted that at least 3 years, or preferably 5 years, of crash data be used for an analysis;
additional years of crash data can provide better information. For low volume roadways and/or when
only severe crashes are analyzed, more years of crash data may be necessary for an effective evaluation.
Due to the randomness of crashes in a given year, a multi-year average of safety data will smooth outlier
years of relatively high or low roadway crash rates. This concept is commonly referred to as “regression
to the mean” and is critical in helping safety practitioners avoid making wrong inferences as they
analyze their roadway network data. An example of this is an agency making a high-cost improvement at
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a location in response to one or two tragic crashes. The Highway Safety Manual (HSM) includes more
details on regression to the mean and methods to reduce the random nature of crashes.

There are some circumstances where additional years of crash data may not always be advantageous.
First, it’s important for practitioners to recognize that as more years of crash data are used, they need to
consider changes in traffic patterns, physical infrastructure, land use, and demographics that may affect
their projection of future crashes. Second, if practitioners only focus on many years of past crash data,
they could miss emerging safety issues and crash trends. For these reasons, if practitioners sense one or
more factors affecting crashes have changed or may be changing, they should consider looking at the
crash data for the specific area on a yearly or 3-year moving average to expose any changes and crash
trends that are occurring.

2.1 State and Local Crash Databases

California has a central repository for storing crash data called SWITRS, which stands for Statewide
Integrated Traffic Records System. SWITRS is a comprehensive data source for doing roadway safety
analysis that includes almost all public roads in the database except tribal roads which are currently not
included. SWITRS information is available to California’s local agencies, although many agencies have
had difficulty identifying, extracting and utilizing their crash records from SWITRS. All California local
agencies, especially those that currently have difficulty accessing and mapping crash data, are
encouraged to utilize the SafeTREC TIMS website to access and map SWITRS data.

This document focuses on the SafeTREC TIMS website as a tool to access and map SWITRS data because
TIMS is free to local agencies and the general public. At the same time, this document also
acknowledges that TIMS currently does not offer some of the features currently available in some of the
commercially available crash analysis software packages. For this reason, local agencies are encouraged
to try TIMS, but they should not feel obligated to make a switch if they prefer using their vendor
supplied crash analysis software. See section 2.2 for more details on TIMS.

Many agencies utilize one of several crash analysis software packages (e.g., Crossroads) to manage and
access their crash records. Their use can be costly, but allows local road practitioners to identify
locations with multiple roadway crashes, conduct an analysis that can produce predominant crash types,
and identify associated roadway features that may have contributed. One drawback to agencies
managing and updating their own individual databases is that the statewide database may become
outdated and may not include the updated crash details like geo-coded locations. Agencies that manage
and update their own individual databases are encouraged to share all updates, including any geo-
coding information, with the SWITRS data managers at the California Highway Patrol. This will allow
updated geo-coding and other crash features to be available on a statewide basis.
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Recommended Action: Obtain at least 5 years of network-wide crash data to identify local roads that

have a history of roadway crashes. This data will be used to identify predominant roadway crash

locations, crash types and other common characteristics.

As practitioners gather formal and informal information relating to the safety of their roadway network,

they are encouraged to develop one or more separate spreadsheets and/or pin-maps to help track and

manage this data. (These spreadsheets/pin-maps should capture much of the data gathered in each of

Sections 2.1 through 2.8). A spreadsheet and/or pin-map can serve as a database to help an agency

identify locations and crash characteristics representing their greatest safety issues and guide them in

identifying appropriate countermeasures.

The following spreadsheet is offered as an example, but each agency’s spreadsheet should be

reformatted to include data to meet their needs. Agencies should consider printing their spreadsheets

on ‘legal’ or '11 x 17’ paper for easy review of their data.

General Information

Crash Information

Evaluation / Action

Location & Source/Type Safety Nature of | Time | Weather/Traffic Staff Recommend | Resolution
Date of Issue/Problem Crashes of Conditions Evaluation Action
information Day
1) Intersection “X”
1) Feb7,2010 Input from law | Clearance Intervals | V1-WB V2-SB| 21:30 | Dry, Night, R. Jones Increase all- Completed
enforcement need adjustment Side-swipe Free-flowing red interval
2/26/10 2/26/10
1) Mar9, 2010 Citizen Ped Crossing unsafe | N/A N/A N/A R. Jones No RT on Red
Complaint due to RT turns 3/12/10 (Need study)
2) Intersection “Y”
2)
3) Roadway Segment
(PM 5.3 to PM 7.8)
PM 6.4 to 6.8 Maintenance Extensive skid marks.| General WB: | N/A Dry J. Smith High Friction Preparing
Sep 29, 2011 data Speed of Travel? ROR Free-flowing 10/1/11 Overlay HSIP App.
PM 7.1 Input from law | Stop Sign missing N/A N/A N/A J. Smith Informed New sign
Jan5, 2011 enforcement 1/5/11 Maintenance 1/5/11

An example of a pin-map, which could be modified to capture much of the data gathered in Section 2, is

shown in the following section as part of the TIMS output.
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2.2 Transportation Injury Mapping System (TIMS)

The Safe Transportation Research and Education Center (SafeTREC) at the University of California,
Berkeley, has developed a powerful website with tools for California’s local agencies to gather data for
their safety analyses. Their Transportation Injury Mapping System (TIMS) website provides safety
practitioners with California crash data (SWITRS, i.e. Statewide Integrated Traffic Records System) and
collision mapping and analysis tools. California local agencies are encouraged to utilize TIMS at:
https://tims.berkeley.edu/

Site Features:
*  Applications to query map and download geo-referenced SWITRS data.

*  Summary tables based on data included in SWITRS individual crash reports. These summary tables
can be generated based on specified data fields or spatial limits.

*  Virtual field review by connecting the crash location to Google maps and Google Street View,

allowing the examination of the existing roadway infrastructure and dimensions.

* A ‘Help Tab’ that provides step-by-step instructions.
Please note that SafeTREC is not able to incorporate all SWITRS crashes into TIMS due to poor crash
location descriptions in the crash reports. Currently, TIMS includes the majority of California fatal and

injury crashes but does not include Property Damage Only collisions.

Recommended Action: Consider augmenting your local agency’s data collection approach with

information available using the suite of TIMS tools. The TIMS tools (and/or purchased software
applications) can help the safety practitioner complete or assist with each of the actions in Sections 2.1
through 2.8. This website includes several tutorials specifically designed to support the individual
sections of this document. Local practitioners may find the TIMS output files as a great starting point to
build their tracking spreadsheet discussed in the recommendation of Section 2.1.
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2.3 Law Enforcement Crash Reports

Both State and local law enforcement officials can be an important source of roadway crash data. The
actual law enforcement crash reports can be valuable in identifying the location and contributing
circumstances to roadway crashes (e.g., did the highway hardware and features operate as intended:
end treatment worked, no barrier in the passenger compartment, pavement not slippery when wet,
signs visible, signal timing, etc.). The following variables can and should be extracted and compiled from
the crash reports:

. Location . Lighting conditions

* Dateandtime *  Sequence of events and most harmful

*  Crash type events

*  Crash severity ¢ Contributing circumstances

e \Weather conditions *  Driver Variables: age of driver, DUIs, use of

seat belt, etc.

Similar to the crash database, the information in the crash reports can be used to assist in the
identification of potential infrastructure and non-infrastructure safety treatments and the deployment
approach.

Recommended Action: Develop a working relationship with law enforcement officials responsible for

enforcement and crash investigations. This could foster a partnership where sharing crash reports and
safety information on problem roadway segments becomes an everyday occurrence. Practitioners with
limited access to crash data are encouraged to use TIMS to assess the local crash report data.

2.4 Observational Information

Law enforcement officers, local agency maintenance crews, and Emergency Medical Services personnel
can serve as valuable resources to identify problem areas. Since they travel extensively on local roads,
they can continuously monitor roads for actual or potential problems (e.g., poor delineation, fixed
objects near the roadway, missing signs, signs of vehicles leaving the road). Law enforcement
observations of driver behavior and roadway elements can provide valuable information to the local
road agency. Additionally, law enforcement officers are sometimes aware of problem areas based on
citations written, even if crashes related to the violations have not yet occurred. Road maintenance
crews may keep logs of their work, including sign and guardrail replacements, debris removal, and edge
drop-off repairs. These logs can provide supplemental information about crashes and HCCLs that may
not have been reported to law enforcement. Finally, Emergency Medical Service Crash Reports can
provide an entirely different perspectives and set of observations relating to crash occurrences.
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Information obtained from road maintenance crews, law enforcement officers, and Emergency Medical
Services personnel can help support all three methods of implementation approaches: Spot Location
treatments, systemic deployments, and the Comprehensive Approach. Often, traffic violations such as
speeding and impaired driving lend themselves to education and enforcement solutions to address
these behaviors and supplement the intended infrastructure countermeasures.

Recommended Action: Add information received from law enforcement, road maintenance crew, and

Emergency Medical Service observations to the agency’s tracking spreadsheet and/or pin-maps. Develop
a system for maintenance crews to report and record observed roadway safety issues and a mechanism
to address them.

2.5 Public Notifications

Occasionally, when unsafe situations are observed, local citizens may notify the local government by
email, letter, telephone, or at a public meeting. Information identifying safety issues on local roads may
also come from community or regional newspapers, newsletters, correspondence, and from local
homeowner and neighborhood associations. These sources can serve as indicators that a safety issue
may exist and may warrant further review and analysis to determine the extent of the issues. Citizen
reports can be tracked along with official crash data; however, safety practitioners should not regard
these reports as factual, unless proven by other methods. Local safety databases should only contain
objective and verifiable data.

Recommended Action: Review and summarize information received from these sources, identifying

segments or corridors with multiple notifications and record the locations, dates, and nature of the
problem that are cited. Add information received from public notifications to tracking spreadsheets
and/or pin-maps once confirmed.

2.6 Roadway Data and Devices

It is also valuable to obtain information about the existing roadway infrastructure. Currently, many local
agencies have few of their roadway characteristics in a database. For these agencies, the establishment
of a roadway database could be a long-term goal. The following roadway characteristics are often used

to assist practitioners in safety analyses of roadway segments:

*  Roadway surface (dirt, aggregate, asphalt, concrete)
*  Roadway geometry (horizontal, vertical, flat)

* Laneinformation (hnumber, width)

*  Shoulder information (width, type)

*  Median (type, width)

*  Traffic control devices present (signs, pavement marking, signals, rumble stripes etc.)
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. Roadside safety hardware (e.g., guardrail, crash cushions, drainage structures)

The TIMS site, described in Section 2.2, can provide safety practitioners with much of this roadway data
virtually by using Google Maps and Google Street View. By utilizing TIMS (and/or private for-profit
vendors), safety practitioners can save hours and even days of driving during the initial steps in the
safety analysis of their network. Once agencies start to define individual safety projects for funding and
future construction, actual field reviews are needed to ensure a complete understanding of the project
location and context.

As local practitioners gather information about their existing roadway infrastructure, they need to
determine whether it complies with the minimum standards for signs, breakaway supports, signals,
pavement markings, protective barriers, etc. Practitioners should use the most current California -
Manual on Uniform Traffic Control Devices (CA-MUTCD), which provides the minimum standard
requirements for traffic control devices on all public streets, highways, bikeways, and private roads open
to public travel.® In addition to ensuring compliance with the MUTCD, geometric standards for sight
distance, curve radius, and intersection skew angle and roadway standards for lane width, shoulder
width, clear recovery zone, and super-elevation should also be evaluated.

Roadway information can be combined with crash data to help local practitioners identify appropriate
locations and treatments to improve safety. For example, if a local rural segment is experiencing a high
number of horizontal curve-related crashes, analysis of the inventory of roadway elements could reveal
that the roadway does not have sufficient signage installed in advance of many of those curves to give
motorists warning of the pending change in roadway geometry.

Recommended Action: Identify and track roadway characteristics for the intersections, roadway

segments, and corridors, including compliance with the minimum standards. At a minimum, this should
be done for locations being considered for safety improvements, but ideally agencies would establish an
extensive database of roadway data to help them proactively identify high risk roadway features.

2.7 Exposure Data

The number of crashes can sometimes provide misleading information about the most appropriate
locations for treatment. Introducing exposure data helps to create a more effective comparison of
locations. Exposure data provides a common metric to the crash data so roadway segments and
intersections can be compared more appropriately, helping local agencies prioritize their potential
safety improvements.

The most common type of exposure data used on roadway segments is traffic volume. Ideally, volume

would be broken down by pedestrians, bicycles, cars, motorcycles, and large trucks. A count of the
number of vehicles and non-motorized users can provide information for comparison. For example, if
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two roadway segments have the same number of crashes but different traffic volumes, the segment
with fewer vehicles (i.e., less exposure) will have a higher crash rate, meaning that vehicles were more
likely to experience a crash along that roadway segment. In situations where traffic volume is not
available, segment length or population can serve as an effective exposure element for comparison.

Recommended Action: Consider the availability of exposure data and track it along with the other crash

data to help prioritize potential locations for safety improvements.

2.8 Field Assessments and Road Safety Audits

Local road practitioners should always consider conducting field assessments in conjunction with their
collection of crash data to help identify problem locations. An assessment can be as informal as driving,
walking or virtually viewing the road network looking for evidence of roadway crashes. Ideally, informal
field assessments are to be performed by multidisciplinary teams that include a traffic safety expert, law
enforcement personnel, and others. The team can visit several sites and document evidence of crashes
or deficiencies on the roadway or roadside, including: damaged trees or fences, skid marks, ruts on the
shoulder, car parts on the shoulder, and/or pavement drop-offs. This information, along with
observations of actual driver-behavior, can be used to develop recommendations for improvement.

Field reviews can also be more formalized such as in conducting a Road Safety Audit (RSA). ARSA is a
formal safety performance examination of an existing or future road by an independent,
multidisciplinary team. The team examines and reports on existing or potential road safety issues and
identifies opportunities for safety improvements for all road users. Agencies considering RSAs for the
first time are encouraged to consider requesting support from FHWA. For more information on FHWA's
free RSA support, go to their website at: http://safety.fhwa.dot.gov/rsa/.

Informal field assessments and more formal RSAs provide an opportunity for local safety practitioners to
gather and summarize all of the information sources discussed in Section 2. They can also be used to
identify potential project delivery obstacles. The field assessments/RSAs should identify major
environmental, right-of-way, infrastructure, and operational issues that need to be considered when
applying countermeasures.

Recommended Action: Consider completing formal or informal field assessments and RSAs at certain

locations to help ensure all relevant information is collected and available for the safety practitioners to
complete their safety analysis and identify the most appropriate countermeasures. It's recommended
that local agencies develop simple straightforward criteria on when one of these will be undertaken. The
information gathered during the assessments should be added to the agency’s tracking spreadsheet, as
discussed in section 2.
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3. Safety Data Analysis

Proactive safety analysis will assist in making informed decisions on the type, deployment levels, and
locations for safety countermeasures. This builds on the previous discussions on information sources
that identify safety issues. ‘Safety Data Analysis’ is one of the most critical steps in an agency’s overall
proactive safety analysis approach. Ideally, agencies regularly analyze the safety data for their entire
roadway networks to identify and prioritize the locations with the most severe safety issues. This step is
often skipped by agencies reacting to a recent tragic crash and the corresponding public outcry, which
may leave their most critical safety locations undetected.

As agencies analyze their safety data, they will need to select the implementation approach that most
effectively address the safety issues identified; Systemic App