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Executive Summary

MOVING TOWARD ZERO DEATHS
Pioneered by the Minnesota Department of Transportation (MnDOT), an innovative safety analysis serves as a
foundational piece for the Hubbard County Comprehensive Safety Action Plan (CSAP). The CSAP applies the same
systemic safety process that MnDOT developed for County Roadway Safety Plans (CRSPs). That process features:

· A data-driven approach, complemented by county stakeholder involvement
· Identification of county roadway locations most at risk for severe (fatal and serious injury) crashes
· Selection of effective and proven safety strategies that offer the optimal solution for the location’s identified

safety risks
· Recommendations for county safety projects
· Development of a one-page summary for each recommended safety project, which helps streamline the

application process for federal funds available in the Highway Safety Improvement Program (HSIP)

The Hubbard County CSAP includes the required Safe Streets and Roads for All (SS4A) components, while also
following CRSP proactive safety analysis process. The CSAP also aligns with the state’s Strategic Highway Safety Plan
(SHSP) and supports the state’s Towards Zero Deaths (TZD) program.

SUCCESSFUL APPROACH
The CRSP initiative launched in 2009, and in 2014 counties began implementing strategies identified in the plans.
Since then, increased investments in local safety projects and implementation of CRSP’s lower cost and higher
impact safety strategies contributed to a 22 percent reduction in the number of fatal crashes on the county system,
compared to a 3 percent reduction in the state system during the same period.

To date, nearly 97 percent of Minnesota counties have
participated in HSIP, with more than $173 million in safety
improvements deployed across the county system. Since the
completion of Hubbard County’s initial safety plan, the county
secured approximately $1.01 million in HSIP funding to support
implementation of nine safety projects at roadway segments,
curves, and intersections. These safety projects included striping,
signing, lighting, and chevrons.

PLAN OVERVIEW
The Hubbard County CSAP highlights include:

· Description of priority focus areas, the most significant
contributors to severe crashes

· Identification of a short list of high-priority, low-cost strategies
· A list of at-risk locations, considered candidates for highway

safety funds
· Development of $24.8 million in recommended safety projects in an application format for HSIP funds.

IMPACT OF CRSP INVESTMENTS

Increased investments in local
safety projects and
implementation of CRSP’s
lower cost and higher impact
safety strategies contributed to
a 22 percent reduction in the
number of fatal crashes on the
county system, compared to a
3 percent reduction in the state
system during the same period.
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The plan also provides key crash data findings; a summary of the safety workshop, which brought together a
diverse group of county stakeholders to discuss traffic safety; a description of the systemic risk assessment process,
which looks to prevent severe crashes in areas where roadway characteristics indicate a greater likelihood of those
occurring; a list of risk factors for six different types of crashes; and a list of recommended projects.

The CSAP process supports MnDOT’s implementation of the Federal Highway Administration’s Safe System
Approach (SSA) which builds and reinforces multiple layers of protection to both prevent severe crashes from
happening in the first place and minimize the harm caused to those involved when crashes do occur. For example,
this plan’s systemic risk assessment process takes a proactive approach to help prevent severe crashes. The plan’s
safety strategies also help reinforce safe driver behaviors, and CSAP collaborations enrich a safety network that
works together to build on the strengths of many disciplines and perspectives.

IMPORTANT NOTES
The information in this CSAP is provided to Hubbard County to reduce the number of severe crashes on their highway
system and it is understood that the final decision to implement any of the recommended projects resides with the
Hubbard County Board. The county is encouraged to coordinate with MnDOT to pursue a partnership that identifies
a path toward implementation for projects that involve State trunk highways and/or right-of-way. This plan does
NOT set requirements or mandates, is NOT a standard and is neither intended to be, NOR does it establish, a legal
standard of care.

In an effort to help reduce the potential exposure to claims of negligence associated with motor vehicle crashes on
Hubbard County’s highway system, three key points should be considered:

1. Federal law (23 U.S.C. Section 409) established that information generated as part of the statewide safety
planning process is considered privileged and unavailable to the public. The privileged status includes crash
data, where value/detail has been added by analysts during the safety planning process (for example,
computation of crash rates, disaggregation of crashes by type or severity, documentation of contributing
factors), the lists of at-risk locations, and information supporting the development and evaluation of potential
safety projects. The federal law and the privileged status of the safety information was upheld by the U. S.
Supreme Court in the case of Pierce County (Washington) v. Guillen.

2. Minnesota tort law provides for discretionary immunity for decisions made by agency officials when there is
documentation of the decision and evidence of consideration of social, economic, and political issues. To help
establish immunity for decisions relative to moving forward with development of recommended safety
improvement projects, the County Engineer is encouraged to prepare a memorandum/plan of action for the
County Board. This document would identify the projects selected for implementation and those they choose
to dismiss and why.

3. Minnesota tort law also provides for official immunity for decisions made by agency staff where there is
written documentation of the thought process supporting project development and implementation.

FUTURE UPDATES
As with any transportation plan, the expected shelf life of this document is not infinite. The distribution of crashes
can change over time, as well as roadway and traffic conditions that can contribute to the occurrence of crashes.

This plan contains $24.8 million worth of potential safety projects, which could provide Hubbard County with a
backlog of projects for approximately five to ten years. As a result, Hubbard County is encouraged to consider
periodically updating this safety plan to continue to reduce fatalities and serious injuries on Minnesota roadways.
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1. Introduction

SETTING THE STAGE
Collaboration helps drive safety improvements on Minnesota roadways, and this Comprehensive Safety Action Plan
(CSAP) serves as an example of the progress that happens as a result of strong collaborations.

With the aim of saving lives on Minnesota’s roadways, the Minnesota Department of Transportation (MnDOT) and
counties throughout the state have joined forces to develop this plan.

This plan supports the state’s long-term vision of zero roadway fatalities and serious injuries. It does so through a
proactive approach – by analyzing crash data and identifying roadway sections where severe (fatal and serious
injury) crashes are most likely to occur to determine priority locations for safety investments.

STRATEGIC APPROACH TO REDUCE FATALITIES
Minnesota takes a strategic approach in its efforts to reduce traffic fatalities and serious injuries – through a
collaborative effort that maximizes involvement of everyone.

The CSAP use the Federal Highway Administration’s (FHWA) Safe System Approach to traffic
safety to guide its efforts. The CSAP aligns with the SSA, as well as with the state’s
cornerstone traffic safety program, Minnesota Toward Zero Deaths (TZD), by emphasizing
that traffic-related fatalities and serious injuries are unacceptable. Minnesota TZD helps
unite the four “E’s” of traffic safety – Engineering, Enforcement, Education, and Emergency
medical and trauma services – in work that moves the state closer to achieving the zero-death vision. The SSA, TZD,
and CSAP support continuous improvement, engagement of partners, and application of proactive safety and data-
driven methodologies.

Updated every five years, the Minnesota Strategic Highway Safety Plan (SHSP) involves multiple stakeholders and
identifies contributing factors behind severe crashes. In addition, the SHSP includes data-driven, actionable
strategies to reduce severe crashes throughout the state and, through regional reports, identifies regional priorities
based on data and stakeholder feedback. It also documents the state’s direction for focusing traffic safety
resources.

SHSP data points to several primary focus areas for improvement, such as intersections and lane departures, as
well as high-priority infrastructure-based safety strategies and countermeasures. The SHSP offers counties a
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framework for developing the CSAPs, which primarily emphasize infrastructure projects that improve roadway
safety.

Both TZD and the Minnesota SHSP recognize the importance of improving traffic safety on county roadways, the
value of partnerships with counties, and the need for counties to pursue available state and national funding for
traffic safety improvements. The CSAP process (Figure 1-1) follows a step-by-step approach, beginning with
collecting data and ending with preparing the plan. The SS4A required components are integrated into this process
as described in subsequent sections of this report.

Figure 1-1: Comprehensive Safety Action Plan (CSAP) Process Overview

VITAL ROLE FOR COUNTIES
Minnesota’s 87 counties play a key role in reducing severe crashes. Counties own and operate almost 45,000 miles
of roadway in the state, or 32 percent of Minnesota’s more than 140,000 miles of roadways. In 2023, 157 of the 401
traffic fatalities – more than 39 percent of all fatalities that year – occurred on county highways, according to
Minnesota Department of Public Safety (DPS) statistics.

With the prevalence of higher speed two-lane roadways, rural roadways in
particular pose safety challenges.  Each year more than 60 percent of
Minnesota’s total traffic fatalities happen on rural roadways. In 2023, DPS
statistics showed that 258 of the state’s total 401 traffic fatalities took place
outside of the Twin Cities Metro area.

LEADERSHIP SUPPORT
As part of the CSAP process, the Hubbard County Board of Commissioners met to discuss and agree on goals for
reaching zero roadway fatalities and serious injuries in the county. The county agreed to an interim goal of 50%
reduction in fatal and serious injury crashes within ten years. Appendix A provides documentation of the County
Board’s action.

More than 60 percent
of crashes that involve
a fatality or serious
injury occur on locally
owned Minnesota
roadways



Hubbard County

Comprehensive Safety Action Plan PAGE 3

SUCCESSFUL FOUNDATION
The Highway Safety Improvement Program (HSIP), a core federal-aid program, funds initiatives to achieve a
significant reduction in traffic fatalities and serious injuries on all public roads, including non-state-owned public
roads and roads on tribal land. The HSIP requires a data-driven, strategic approach to improving highway safety on
all public roads that focuses on performance. The recent Infrastructure Investment and Jobs Act (IIJA) extended the
HSIP mandate through 2026.

As the crash statistics show, states must prioritize local road safety in planning and investments to significantly
reduce motor vehicle related fatalities and serious injuries. Several states – including Minnesota – designate a
portion of their HSIP funds for local system improvements. Minnesota also remains one of the few states to
successfully integrate counties and local agencies into statewide safety planning efforts. The Hubbard County CSAP
better positions the county in the competitive federal HSIP process.

THE IMPACT
In Minnesota, development and evolution of these plans has proved to be an effective way to involve counties and
reduce the numbers of severe crashes.

The 2010s marked a sharp decline in state traffic deaths. Minnesota’s traffic deaths peaked at 657 in 2002 and
declined to a low of 358 in 2017, three years after the 2014 implementation of the first round of CRSP projects.
Between 2013 and 2019, the number of fatal crashes on the county roadway system decreased by 22 percent.

The early years of the pandemic (2020-2021) marked a spike in the number of traffic fatalities in Minnesota, a trend
also seen nationally. While the number of traffic fatalities in Minnesota declined in 2022 and 2023, preliminary data
from 2024 shows 478 fatalities, nearly as many as the 2021 high of 488 (Figure 1-2). An important tool for reducing
severe crashes, the CSAP process helps engineers and traffic safety practitioners throughout the state continue
their work to decrease fatalities.



Hubbard County

Comprehensive Safety Action Plan PAGE 4

Figure 1-2: State Fatality Trends

In another measure of success, MnDOT has noted an increase in the number of counties applying for and receiving
HSIP funding for traffic safety projects since the start of CRSP. To date, nearly 97 percent of Minnesota counties
have participated in HSIP with more than $173 million in safety improvements funded on county roadways (Table 1-
1).

CSAP implementation also helps make roadways safer for vulnerable road users, who make up a growing share of
all U.S. roadway fatalities. According to the National Highway Traffic Safety Administration, vulnerable road users,
such as pedestrians, cyclists, and people who use wheelchairs, accounted for approximately 20 percent of the
42,915 people who were killed in motor vehicle crashes in 2021, an increase of 13 percent over 2020.

The FHWA encourages states to work with local governments and stakeholders on safety assessments that identify
areas of high risk to vulnerable road users. The CSAP process supports that collaboration, the identification of high-
risk areas, and the selection of safety strategies and countermeasures that address pedestrian and bike safety at
priority locations. The following Table 1-1 summarizes awarded HSIP county safety projects in Minnesota from
2008-2023.
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Projects on Segments No. of Projects Totals Spent for Segment Projects
Striping 336 $41,749,000
Shoulder Improvement 129 $36,403,000
Rumble StripE 36 $4,997,000
Rumble Strip 38 $3,182,000
Geometrics 1 $931,000
Clear Zone 4 $569,000
4 to 3 Conversion 1 $245,000
Guardrail 2 $220,000
Signing 3 $126,000
TOTAL SEGMENTS: 550 $88.4 million
Projects at Intersections No. of Projects Totals Spent for Intersection Projects
Signal System 59 $27,263,000
Roundabout 24 $20,928,000
Turn Lane 23 $10,706,000
Lighting 64 $6,737,000
J-Turn 5 $2,818,000
Remove Skew 6 $2,701,000
Signing 38 $2,686,000
RIWC 12 $2,236,000
Pavement Markings 3 $362,000
Crossing Closure 2 $356,000
Sidewalk 2 $261,000
TOTAL INTERSECTIONS: 238 $77.1 million
Projects on Curves No. of Projects Totals Spent for Curve Projects
Chevrons 65 $3,470,000
Shoulder Improvement 6 $1,498,00
TT to T 3 $1,181,000
High Friction Surface Treatment 2 $952,000
Guardrail 1 $130,000
Geometrics 1 $88,000
TOTAL CURVES: 78 $7.3 million
TOTAL HSIP PROJECTS 866 $173 million

Table 1-1: HSIP-Funded County Safety Projects (2008-2023)
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PROJECTS WITH PROVEN TRACK RECORDS
Minnesota pioneered CRSPs by adopting a proactive approach to traffic safety. Instead of reacting to crashes, this
process identifies high-risk locations for severe crashes and implements tailored countermeasures based on
comprehensive safety analyses using crash data and roadway characteristics. This approach often leads to low-cost
but high-impact safety projects like shoulder improvements, enhanced pavement markings, rumble strips, rural
segment striping, chevrons on curves, upgraded traffic signs and intersection markings at intersections, rural
intersection lighting, and other proven countermeasures.

FOCUS ON PAVED ROADS
CSAP analyses include only paved county roadways because most severe crashes on country roadways occur on
paved roadways. Paved county roadways across the state account for approximately 40 percent of roadway miles
but around 92 percent of severe crashes. Based on this, the likelihood of severe crashes on paved roads is 16 times
greater than on unpaved roads.

The severe crash overrepresentation along paved county roads also has been documented in North Dakota, South
Dakota, and Iowa. The proportion of paved versus gravel roads and the distribution of severe crashes varies from
state to state, but the trend is the same in each case, with severe crashes overrepresented along paved county
roadways. These statistics support the focus of the CSAP analytical process on paved county roads.

The Plan Development section that follows highlights the data and includes safety strategies for unpaved roads.

COUNTY PROFILE
Hubbard County manages and maintains a roadway system that includes:

· 523 total miles of county roadways
● 324 miles of county state-aid highways (CSAH) roadways, eligible for direct State Trunk Highway funding
● 199 miles of county road

· 603.5 miles of township roadways
· 63 bridges in the county and township system

Between 2009 and 2023, Hubbard County received approximately $1.01 million in HSIP funding to support the
following safety projects:

Roadway type Project Total spent
Segments 6 striping projects $756,000
Intersections 2 lighting and signing projects $138,000
Curves 1 chevron project $117,000
TOTAL HSIP PROJECTS 9 Projects $1,011,000

Table 1-2: Hubbard County 2009-2023 HSIP-Funded Safety Projects

The Hubbard County CSAP analyzes 114 road segments, 151 intersections and 314 curves. The map (Figure 1-3)
shows Hubbard County roadways. Appendix B includes a list of analyzed locations for Hubbard County.
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Figure 1-3: Hubbard County Roadways
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AN EYE TO RESULTS
Establishing desired outcomes helps frame CSAP development. Hubbard County has set the following goals for this
plan, all of which support the TZD program and align with the state’s SHSP.

· Serve as the foundation for a shared
understanding of the approach to analyze and
address safety on the Hubbard County
roadway system

· Complete a data-driven safety analysis of the
county’s roadway system

· Build a greater awareness of the value of
safety and maintenance strategies in reducing
traffic fatalities, including information about
pedestrian safety issues

· Identify and prioritize candidate locations for
safety investment

· Develop a prioritized list of HSIP-eligible
projects

· Develop safety projects with specific
strategies at specific locations

To achieve county goals, this CSAP includes the
following tasks and outcomes:

· Identification of safety emphasis areas
· Review of all county road segments, curves,

and intersections
· Data-driven review of crashes on county

roadways
· Disaggregated crashes by system (state or local) and location type (rural or urban)
· Summary of severe crashes based on MnDOT 2020-2024 SHSP focus areas
· Safety workshop to engage county stakeholders in a discussion about data and focus areas
· List of suggested proven safety countermeasures
· Prioritized list of locations that are most at risk for severe crashes
· Prioritized list of recommended safety projects with specific strategies at specific locations
· HSIP project sheets to simplify the HSIP application process – these sheets make applying for funds much

simpler for applicants and have a higher chance of being awarded funding
· Final report

A set of appendices offers summaries and technical details, as well as sample HSIP submission forms for each
possible project.

CRSP MILESTONES

2009: MnDOT, FHWA, and Minnesota Counties partner to
launch the first CRSPs.

MnDOT dedicates 50 percent of HSIP funds (previously used
only for state trunk highways) for CRSP projects and provides
technical assistance to all 87 counties.

MnDOT and county engineers develop a new safety analysis
process that relies on data to determine high-risk locations
for safety investments.

2013-2014: Counties start implementing the first CRSP safety
projects; first phase of CRSP completed.

2016: Second phase of CRSP updates begin.

2023: Second phase of CRSP updates completed, helping 85
percent of counties participate in HSIP and resulting in $123
million in safety improvements throughout the county
roadway system.

2024: Third phase of CRSP and first phase of CSAPs launch.
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2. Plan Development

ANALYZING DATA AND INVOLVING STAKEHOLDERS
The CSAP approach involves working closely with county safety stakeholders to establish program goals and to
develop a collaborative, data-driven plan that includes safety treatments at priority locations, which in turn offers
direction for the local safety program.  It emphasizes three areas: Data-based decision-making where agencies can
address high-risk, high-priority locations through systemic analysis; focused investments to areas with high risk; and
proven safety improvements that have led to a large reduction in severe (fatal and serious injury) crashes
throughout the years.

The approach involves the following actions, as Figure 2-1 describes in greater detail:

· Data analysis
· Identification of safety emphasis areas
· Development of a comprehensive list of strategies
· Coordination with safety stakeholders through meetings and workshops
· Selection of county-specific strategies from the comprehensive list of strategies
· Identification of safety projects
· Development of the safety plan

Figure 2-1: Comprehensive Safety Action Plan (CSAP) process description

Key steps in the CSAP process include goal setting, data collection, crash data analysis and identification of safety
focus areas, development of a comprehensive list of strategies, stakeholder workshops, risk assessments,
prioritization of locations based on risk assessment, selection of specific strategies and projects for priority
locations, final plan preparation, and report distribution. It also includes ongoing engagement with safety
stakeholders, including through task force meetings and public engagement.
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A PROACTIVE APPROACH
From the start of the federal highway safety program in the 1970s, states primarily conducted a safety analysis by
identifying corridor segments or intersections as high-crash locations.

Because few locations along the local roadway systems met the high-crash definition, the use of this methodology
served as a barrier to local system participation in the statewide safety program. Many local agencies also lacked
the technical expertise to identify locations. As a result, the state’s system of trunk highways received almost all
safety investments.

Minnesota’s 2007 SHSP prioritized increasing the level of local highway agency involvement in statewide planning
efforts. Following the adoption of the 2007 SHSP, MnDOT and Minnesota’s county engineers developed a new safety
analysis process to supplement the high-crash location search. This systemic risk assessment, which uses a data-
driven process, looked at crash patterns to determine high-risk locations that could be safety investment
candidates.

The first CRSP phase pioneered this systemic risk analysis across all 87 counties. The process proved successful,
leading to the identification of $300 million in low-cost safety improvements in the county system and $173 million
of HSIP-funded CRSP safety projects.

Successful CRSP project implementation led the FHWA to approve and adopt this systemic risk analysis technique as
a model for its own national, data-driven safety analysis initiative. Most significantly, the systemic approach allowed
agencies to move from a reactive approach in addressing severe crashes to a proactive approach of deploying
safety projects at high-risk locations.

FIVE KEY STEPS: CSAP SYSTEMIC RISK ANALYSIS PROCESS

1. Conduct a crash analysis that includes reviewing each of the approximately 2,500
statewide locations in the country roadway system where severe crashes occurred during
a five-year study period.

2. Identify roadway and traffic characteristics common at locations with severe crashes.

3. Adopt a list of risk factors that show locations with a specific risk factor and a higher
density (number of severe crashes per mile, curve, or intersection per year) of crashes
rather than locations that don’t contain this risk factor.

4. Conduct an inventory of roadway segments, curves, and intersections in each county
system and record the number of risk factors at each location.

5. Prioritize the county roadway system for safety investment based on the number of risk
factors at each location. The greater the number of risk factors, the higher the priority the
candidate location is for safety investment.
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TASK FORCE PLANNING STRUCTURE
Early in the CSAP development, a task force was established to oversee the plan’s development, implementation,
and monitoring. The task force met three times and was made up of a broad cross-section of safety stakeholders in
the county, including members of the Hubbard County Sherrif’s Department, Hubbard County Board of
Commissioners, local school districts, and Hubbard County Highway and Public Works Department. Appendix A
provides documentation of the task force meetings.

The Task Force Meetings focused on overall project updates, with an open discussion at the end to allow members
to inquire about the process as well as bring up locations of concern. The main topic and updates for the three
meetings were as follows:

1. Overview of the Systemic Safety Analysis process, and presentation on crash history and data including
Hubbard County’s Crash Trees and Crash Focus Areas.

2. Overview of the risk ranking process, and summary of risk ranking results.
3. Overview of the Systemic Decision Tree process to yield project recommendations, and a summary of

notable outputted recommendations.

STAKEHOLDER ENGAGEMENT
Stakeholder engagement was integrated into the CSAP process and informed both understanding of safety needs
and safety project development. Public engagement was carried out online via an online survey, an online
interactive map, and an in-person workshop with the Task Force members along with additional members of the
community and stakeholders. Appendix A provides documentation of public engagement activities.

The Hubbard County workshop and online engagement yielded comments on the following systemic and
behavioral concerns:

· A need for safer pedestrian crossings
· Concerns over speeding
· Impaired and reckless driving
· Drivers failing to yield
· Lack of bike lanes
· Poor visibility at intersections

The Hubbard County workshop and online engagement yielded comments on the following locations of concern:

· CSAH 4 and MN 34 (Lake Country Scenic Byway)
· CSAH 48 (200th Street) and TH 71 (Lake Country Scenic Byway)
· CSAH 28 (160th Street) and TH 71 (Park Avenue S)
· CSAH 15 (Crocus Hill Street) and TH 71 (Park Avenue S)
· MN 34 traversing through Park Rapids and through Nevis

POLICY AND PROCESS CONSIDERATIONS
The safety plan development included an assessment of current county policies, plans, guidelines and/or standards
to identify opportunities to improve how these processes prioritize safety and how such improvements could be
implemented. Appendix A documents this review. Key takeaways are as follows:

· Coordinate with new infrastructure and development projects to proactively address safety issues.
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· Emphasize safety in planning, policy, and design efforts.
· Consider implementing programs aimed at enforcement and encouragement of safe driving, walking, and

biking behaviors.
· Conduct regular evaluation of safety performance measures and project progress.
· Prioritize proactive proven safety countermeasures at higher-risk locations.
· Coordinate with other agencies on safety projects and programs.

UNPAVED ROAD SAFETY
This plan focuses only on paved county roads. The data supports the rationale for performing the systemic analysis
on paved roads only. In Minnesota, where 59 percent of all public roadway miles are unpaved, statewide crash
analysis reveals that 91 percent of severe crashes occur on paved roads (Table 2-1).

Crash Severity Types

Surface Type K-Fatal
A –

Serious
Injury

B –
Minor
Injury

C –
Possible

Injury
PDO Unknown Grand

Total
Severe

K+A Only

Bituminous 2,731 11,325 49,688 69,781 345,901 1,087 480,513 14,056
Concrete 378 1,148 7,975 14,485 84,093 84 108,163 1,526

Aggregate/Gravel 205 825 2,002 1,556 8,045 23 12,656 1,030
Dirt/Unimproved 10 25 42 44 220 1 342 35

Other 64 458 3,490 4,719 25,052 87 33,870 522
(Blank) 2 16 51 62 433 3 567 18

Grand Total 3,390 13,797 63,248 90,647 463,744 1,285 636,111 17,187

Paved 3,109 12,473 57,663 84,266 429,994 1,171 588,676 15,582
Unpaved 281 1,324 5,585 6,381 33,750 114 47,435 1,605

Paved 92% 90% 91% 93% 93% 91% 93% 91%
Unpaved 8% 10% 9% 7% 7% 9% 7% 9%

Table 2-1: Crash Data Distribution by Pavement Type (2016-2024)

The statewide crash distribution density by pavement type (Table 2-2) shows that the likelihood for severe crashes
on paved roads is 14 times higher than on unpaved roads.

All Crashes Severe Crashes

Surface Miles Percent Count All % All
Density K+A Severe % Severe

Density
Unpaved 84,494 59% 47,435 7.5% 0.56 1,605 9.3% 0.02

Paved 58,420 41% 588,676 92.5% 10.08 15,582 90.7% 0.27
Total 142,914 100% 636,111 17,187

Table 2-2: Statewide Crash Density of Paved Roadways Versus Unpaved Roadways (2016-2024)

The overall data led counties to prioritize safety on paved roads while also investing in maintenance and targeted
improvements for unpaved roads. In Hubbard County, 90 percent of severe crashes in the past nine years occurred
on paved roads (Table 2-3), consistent with the statewide results for all counties and reinforcing CSAP’s focus on
paved roads.
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Crash Severity Types

Row Labels K-
Fatal

A –
Serious
Injury

B –
Minor
Injury

C –
Possible

Injury
PDO Unknown Grand

Total
Severe

K+A Only

Aggregate/Gravel 2 9 31 18 123 0 183 11
Bituminous 18 93 229 193 814 0 1,347 111

Dirt/Unimproved 0 0 3 1 9 0 13 0
(Blank) 0 2 12 5 23 2 44 2

Grand Total 20 104 275 217 969 2 1,587 124

Paved 18 93 229 193 814 0 1,347 111
Unpaved 2 11 46 24 155 2 240 13

Paved 90% 89% 83% 89% 84% 0% 85% 90%
Unpaved 10% 11% 17% 11% 16% 100% 15% 10%

Table 2-3: Countywide Crash Density Paved Roadways Versus Unpaved Roadways (2016-2024)

Hubbard County will incorporate strategies from the FHWA Unpaved Roads Safety Needs and Treatments
document into their maintenance programs. The following highlights safety strategies from the
document.

STRATEGIES FOR UNPAVED ROAD SAFETY

Maintain the Road Surface

Conduct a Review of Clear Zone
· Similar to paved roads, a wide, flat, and less obstructed clear zone is desirable for an unpaved road to

reduce the severity of a roadway departure.
· Consider relocating fixed objects such as utility poles in the right of way and adding delineation to

utility poles that cannot be moved.
· Consider adding delineation or shielding obstacles.

Improve Sight Distances
· Clear vegetation from the right of way in locations where animal crossing is likely and at horizontal

and vertical curves, intersections, and driveway locations.
· Mow along the edge of the roadway to improve the visibility of signage.

Install Delineators and Chevrons
· Install advance warning signs and highly visible chevrons at curves.
· Install delineators to provide a visual “edge” to the roadway.
· Use highly retroreflective sheeting for signage to increase visibility. Assess the need for warning signs

near locations such as narrow bridges and on the approaches to curves.
Source: FHWA Unpaved Roads Safety Needs and Treatments
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KEY FRAMEWORK: SAFE SYSTEM APPROACH
The U.S. Department of Transportation’s current model to address road safety, the SSA differs from conventional
safety approaches because of its focuses on human mistakes and human vulnerability. The SSA encourages road
agencies to focus on safety during project selection, development, construction, maintenance, and operations of
their roadway systems. It offers a guiding framework to design and manage a road infrastructure system that
includes many redundancies.

The SSA (Figure 2-2) builds and reinforces multiple layers of protection to both prevent crashes from happening in
the first place and minimize the harm caused to those involved when crashes do occur. It incorporates the following
principles, which help guide CRSP efforts.

• Death and Serious Injuries are unacceptable: Places priority on the prevention of crashes that result in fatalities and
serious injuries.

• Humans Make Mistakes: Acknowledges human mistakes can result in crashes and looks to design and operate a
transportation system that prepares for those mistakes.

• Humans Are Vulnerable: Recognizes the
physical limits of human bodies and
develops strategies to protect humans
from death and serious injury.

• Responsibility is Shared: Requires all
stakeholders and the public to work
together in preventing fatalities and
serious injuries.

• Safety is Proactive: Seeks to identify and
address safety issues early rather than
react to crashes.

• Redundancy is Crucial: Strives to
strengthen all parts of the transportation
system, so if one part fails, the other
parts still protect people.

SSA objectives include safer drivers, safer
vehicles, safer speeds, and improved
post-crash care.

KEY FRAMEWORK: TRAFFIC
SAFETY CULTURE
The FWHA emphasizes the importance of
a strong traffic safety culture as the
foundation for its main priorities –
reaching zero traffic deaths and
advancing the SSA. A zero deaths vision
requires a change – a shift in culture both within transportation agencies and other organizations, and by the public.

Figure 2-2: Safe System Approach Wheel
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According to the FHWA, a safety culture can be defined as the shared values, actions, and behaviors that demonstrate a
commitment to safety over competing goals and demands. A strong traffic safety culture requires the involvement of
leaders, partners, and champions in directing and coordinating efforts, and commitment from key state agencies,
local law enforcement and health agencies, and private sector organizations.

Consistent with cultivating a traffic safety culture, the CSAP initiative facilitates cooperation among state and local
partners, as well as bringing together diverse stakeholders to explore traffic safety concerns and solutions.
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3. Crash Data Analysis

DISCOVERING OPPORTUNITIES FOR SAFETY IMPROVEMENTS
CSAP uses a data-driven analytical process to identify optimal safety investment locations and countermeasures.
The data-driven process helps focus on severe (fatal and serious injury) crashes instead of mistakenly treating all
crashes – including those with only minor injuries or property damage only – as equal candidates for safety projects.
Previous studies show that while severe crashes are widely scattered across Minnesota’s local road system – an
average of 0.006 severe crashes per mile per year – these crashes are neither uniformly nor randomly distributed.
Analysis of crash data and roadway system characteristics combined is, therefore, necessary to support
prioritization for investment, an integral part of the systemic safety planning process.

Limited statewide safety funding does not support comprehensive deployment of projects that address all crash
types. As a result, jurisdictions are encouraged to adopt a short list of safety focus areas among the categories that
include the greatest number of severe crashes. Concentrating safety investment on the top-ranked focus areas that
result from a data-driven analytical process is likely to offer the greatest opportunity for crash reduction. The
process includes three key steps:

STEP 1: Disaggregate data into categories
(contributing factors or focus areas), then
rank each category based on the number of
crashes that involve fatalities and serious
injuries.

STEP 2: Identify the types of roadway
facilities for which the priority crash types
occur in the greatest numbers.

STEP 3: Identify proven safety
countermeasures and strategies linked to
the specific crash types.

SAFETY FOCUS AREAS
Minnesota’s Strategic Highway Safety Plan
(SHSP) organizes its statewide investment
direction and priorities by safety focus areas
(Figure 3-1) and includes strategies and
tactics for each focus area. These focus
areas represent the most frequent
contributing factors for severe crashes in
the state. CSAP also adopts these focus areas in
its efforts. Table 3-1 lists Minnesota crash focus
areas for 2018-2022. CSAP data collection
involved assembling and analyzing crash data from the most recent five-year period available (2018-2022) and then
disaggregating the data into 16 safety focus areas. Table 3-2 lists Hubbard County crash focus areas for 2018-2022.

Figure 3-1: Focus Area Priorities

Figure 3-1: Focus Area Priorities (2025-2029 Minnesota Strategic
Highway Safety Plan)
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In addition to disaggregating by safety focus area, severe crashes also were disaggregated by state highways versus
county roadways.

CSAP analyzes crash data throughout all
public roadway systems, whether state,
county, or in other jurisdictions. It
includes disaggregated data on crashes
that occur on all state roads, only on
county roads, and on roads in Area
Transportation Partnership (ATP)
regions.

Figure 3-2 shows the various ATPs
throughout the state. The crash analysis
was conducted across multiple counties
based on historical experience and
crash trends across 12 counties. This
approach was necessary because, in
many cases, the number of severe
crashes occurring in a single county
over a five-year period is too small to
provide statistically reliable data.

Table 3-1 shows crashes at the
statewide level and within the Greater
Minnesota and Metro areas for all
systems and the county system only.
Table 3-2 shows the same crashes but
for ATP 2 and for Hubbard County.

Because more than one contributing
factor plays a role in most crashes,
assigning crashes to the safety focus
areas often involves double or triple
counting a single crash. For example, a
single severe crash involving an
unbelted, older driver at an intersection
falls into the safety focus areas of unbelted, intersections, and older driver. Because a single crash may be counted
in one or more focus areas, the total number of crashes for all focus areas is a higher number than the number of
actual crashes.

Figure 3-2: Minnesota’s Eight Area Transportation Partnerships
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Table 3-1: Minnesota Crash Focus Areas (2018-2022)
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Table 3-2: Hubbard County Crash Focus Areas (2018-2022)
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HUBBARD COUNTY FOCUS AREAS
Results of the analysis were consistent among Greater Minnesota, ATP 2, and Hubbard County and support
adoption of the aforementioned set of infrastructure-based safety focus areas.

· Intersection
· Lane Departure

· Run-Off-Road
· Head-On

· Impaired
· Speed
· Unbelted
· Inattentive
· Older Driver
· Motorcycle
· Younger Driver
· Non-motorist

· Pedestrian
· Bicyclist

· Commercial Vehicles
· Work Zone
· Unlicensed
· Trains
· Deer/Animal
· Winter Weather

Based on the analysis of crash data, the primary focus areas for Hubbard include the Core Areas excluding
Intersections (Lane Departures, Impaired Driving, Speed-Related, Unbelted, and Inattentive Driving), Younger Driver,
and Winter Weather. These categories account for a disproportionately high percentage of severe crashes in the
county compared to the state average or district average. For example, lane departure severe crashes represent
67% of all severe crashes in the county (73% on the county system), versus 57% of the crashes in the ATP (67% on
county systems). This indicates a clear need for targeted infrastructure improvements and enforcement strategies.
This summary highlights the most critical areas for safety interventions and should guide the selection of
appropriate 4Es strategies moving forward.
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CRASH TREES: DEFINITION AND PURPOSE
The data-driven prioritization process includes development of crash trees, which are crucial in identifying the
location and type of county road segments and intersection characteristics where improvements are most likely to
help reduce fatal and serious injury crashes.

The statewide crash tree (Figure 3-3) shows all crash totals at the top, and then separates the data further, by
number of crashes on state system roads and number of crashes on local system roads. It offers a deeper analysis
of crash numbers on county roads, including fatal and serious injury crashes by location, crash type, and crash
characteristics. For example, it shows the numbers of crashes on rural or urban county roads, and the number of
crashes on rural county roadways and at rural county intersections. It presents data by crash type, such as lane
departures (run-off road and head-on road crashes) on roadways, and intersection crash types, as well as related
crash characteristics. The crash tree in Figure 3-4 shows data for Hubbard County only.

While the percentages associated with the various breakdowns between statewide and county values vary slightly,
the key takeaways remained the same and suggest the following priorities for Hubbard County:

· Rural roadways (89 percent of severe crashes)
· Lane departure crashes along segments (77 percent), including both single-vehicle run-off road (70 percent) and

multi-vehicle head-on (30 percent)
· Lane departure crashes in curves (55 percent)
· Right-angle crashes at through/stop-controlled rural

intersections (0%)

Hubbard County’s rural crash tree (Figure 3-4) visually shows
those results:

· 89 percent of severe crashes: Appears in the fourth row, first
box from the left, titled Rural

· 77 percent of severe crashes: Appears in the Lane Departure
box after the Segment box

· 70 percent of severe crashes: Appears in Run-Off Road box
just below Lane Departure box

For Lane Departure crashes in curves, the 55 percent is calculated
by adding up related severe crashes in the Curvature
Characteristics boxes for horizontal and/or vertical curvature
divided by the total number of Lane Departure crashes.

Detailed analysis of severe crashes also extended to rural county roadway intersections. Based on a sample of over
11,000 rural intersections from CRSP1, county roadway intersections with state highways and other county
roadways accounted for 36 percent of intersections but 72 percent of severe crashes. County roadway intersections
with township roads accounted for 64 percent of intersections but only 28 percent of severe crashes. County
roadway intersections with state highways and other county roadways also have a crash density (0.03 severe
crashes per intersection per year) that is five times higher than at county roadway intersections with township
roads. These statistics support the decision to focus the remainder of the analytical process on county roadway
intersections with state highways and other county roadways.

CRASH TREES: A QUICK PRIMER

Crash trees play an important role in
identifying the most promising roadway
segments for safety investments. A crash tree:

· Visually breaks down crash data into key
categories

· Offers a statistical picture of the number
and types of crashes and additional details
about the corresponding roadway type and
crash characteristics

· Helps show patterns that lead to
determining locations where safety
investments would yield the greatest
impact
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Figure 3-3: Minnesota Statewide Crash Tree – County Rural Systems (2018-2022)
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Figure 3-4: Hubbard County Crash Tree – County Rural System (2018-2022)
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SAFETY STRATEGIES AND COUNTERMEASURES
Applying the most effective safety strategies and countermeasures helps maximize the impact on road safety.
Earlier phases of CRSP drew on research from the National Cooperative Highway Research Program, the FHWA, and
the American Association of State Highway and Transportation Officials.

Using this information combined with past and current research on effectiveness in helping prevent severe crashes,
Minnesota developed its own guide to engineering countermeasures for counties: the Big Book of Ideas. The latest
version of the Big Book of Ideas also incorporates the Safe System Road Design Hierarchy.

The Big Book of Ideas provides a comprehensive list of road safety countermeasures and strategies that can be
applied to Minnesota roads. State and local engineers can choose a countermeasure based on the type of location
they want to improve. The crash reduction factor (CRF) for each countermeasure and its estimated cost also are
included to aid decision making. Countermeasures that address pedestrians or bicyclists are highlighted with
corresponding icons.

The Big Book of Ideas was developed to include priority strategies and countermeasures for the adopted safety focus
areas statewide. As part of the CSAP process, Hubbard County screened the full list of strategies based on factors
such as proven effectiveness to reduce severe crashes, implementation cost, prior experience and acceptance in the
county, and input from safety partners. The process resulted in the following 90 priority safety strategies for
Hubbard County, listed below. Appendix D includes the customized Big Book of Ideas describing the strategies and
countermeasures for Hubbard County.

Rural Segments
● Access management
● Buffers between opposing lanes / median barriers (multiple options)
● Build expressways with no left turn or crossover movements
● Clear zone maintenance / enhancements (multiple options)
● Ditch / embankment / side slope improvements (including slope flattening)
● 2+1 barrier (or tube) roadway
● Non-recoverable inslope protection
● Passing lanes
● Safety edge
● Separated bike trail / path
● Shoulder paving (2’, 4’, 6’) / Shoulder widening (up to 2’)
● Speed safety cameras
● Shoulder / edgeline rumble strip (multiple options)
● Transverse pavement markings / converging chevron markings
● Upgrade signs / oversized regulatory signs
● Centerline rumble strip (multiple options)
● Enhanced edgeline (6” & 8”)
● Plowable centerline reflective markers

Rural Curves
● Clear zone maintenance / enhancements (multiple options)
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● High Friction Surface Treatment (HFST)
● Reconstruct [TT to a single T intersection]
● Roadside barrier / guardrail
● Pave shoulders / Shoulder widening (up to 2’)
● Chevrons
● Delineators
● Dynamic curve signing
● Lighting
● Retroreflective strips on sign posts
● Upgraded signs / oversized regulatory signs
● 6” or 8” pavement markings

Rural Intersections
● High Friction Surface Treatment (HFST) and / or continuous pavement friction measurement
● J-Turn / Restricted Crossing
● U-Turn (RCUT) intersection
● Roundabout
● Median acceleration lanes (MALs)
● Offset T-intersection
● Removed skew / realign intersections
● Remove left turn or crossover movements on expressways
● Remove sightline obstructions / maintain vision triangles (vegetation, parking, other)
● Turn lanes (including offset and channelized)
● Lane constrictor intersections
● All-way stop / yield
● Continuous green T
● LED stop signs / flashing beacon stop signs
● Streetlights (and approaches)
● Transverse rumble strips
● Upgrade signs and pavement markings (multiple options)

Urban Segments
● Access management
● Bicycles (multiple options)
● Crash investigation pull-off sites
● Divided roadway (multiple options)
● Mid-block crosswalks (multiple options)
● Pedestrian barriers to prevent mid-block crossing
● Remove sightline obstructions / maintain vision triangles (vegetation, parking, other)
● Road diet (3- & 5-lane conversions)
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● Sidewalks
● Wrong-way driving detection
● Appropriate speed limits for all users
● Dynamic speed feedback sign
● Speed safety cameras
● Traffic calming designs (multiple options)
● Variable advisory speed limits
● Lighting
● Plowable centerline reflective markers
● Pedestrian safety zones at targeted locations

Urban Intersections
● Access management
● Alternative intersection (multiple options)
● Center island medians and pedestrian refuge islands / median island
● Left turn calming / hardened centerlines
● Remove sightline obstructions / maintain vision triangles (vegetation, parking, other)
● Turn lanes (offset, channelized)
● ¾ intersection
● Corridor signal timing to reduce high-speed flow
● Curb extensions / curb bump-outs
● Traffic calming design (multiple options)
● Appropriately timed yellow change intervals
● Confirmation lights
● Flashing yellow arrow (FYA)
● High-intensity activated crosswalk beacon (HAWK) / pedestrian hybrid beacon (PHB)
● Leading pedestrian intervals
● Pedestrian countdown timers (visual and audible)
● Pedestrian safety zones
● Protected intersection
● Rectangular rapid flashing beacon (RRFB)
● Crosswalk visibility enhancements (multiple options)
● Enhanced transit stops and bus transit
● Intersection bicycle signing and markings (multiple options)
● Raised crosswalks / raised intersections
● Reflective signal head backplate
● Retroreflective strips on stop sign posts

After refining the list of safety strategies, data analysis of the roadway network linked priority locations with the
appropriate strategies to develop effective recommended projects.
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4. Collaboration

STRENGTHENING ESSENTIAL PARTNERSHIPS
Minnesota’s county highway staff recognize the importance of both road safety improvements and ongoing
collaboration with other disciplines to support safe driving.

They know that engineering and infrastructure investments alone will not eliminate all severe (fatal and serious
injury) crashes until motorists also make safer choices. They know crashes can result from any combination of
overlapping crash factors that include the roadway or driving environment, the vehicle, and driver behaviors.

By working in partnership with stakeholders on safety concerns that both include and go beyond infrastructure
improvements, counties increase the likelihood of success in reducing severe injuries. Counties benefit from
outreach to representatives of the local community as part of CSAP, as well as from engagement with broader
safety initiatives through participation in the statewide TZD program.

THE WHOLE PICTURE
Traffic crashes are complex occurrences that often have multiple contributing factors. Considering all factors in the
chain of events that leads to a severe crash – including unsafe driver behaviors – helps identify traffic safety
improvements that make a difference. Driver behaviors that often contribute to severe crashes include impaired
driving, unbelted driving, distracted driving, and speeding.

Minnesota statewide crash data from 2018 through 2022
revealed the following crash factors for the county road system.

· 57 percent intersection related
· 46 percent lane departure
· 21 percent impaired driver
· 17 percent speed related
· 10 percent inattentive/distracted driver
· 8 percent unbelted motorist

When added together, the risk factors and their percentages exceed 100 percent because severe crashes typically
involve multiple overlapping factors working in unison to contribute to the crash (for example, an impaired driver
who was driving too fast and departed the lane).

The complex reasons behind crashes reinforce the importance of the SSA. The SSA takes all aspects of crashes into
account – from roads to driver behavior to vehicles to post-crash care. The SSA works to create a system that
acknowledges human mistakes and finds ways to reduce the on-road risks of those mistakes. For more information
about the SSA, see page 16 or visit https://www.transportation.gov/NRSS/SafeSystem.

SAFETY WORKSHOP AND OUTCOMES
In addition to the task force and public involvement processes previously described, the CSAP process also included
a safety workshop to engage diverse stakeholders in identifying priority safety issues and potential
countermeasures.

Considering all the factors in the
chain of events that leads to a
severe crash – including unsafe
driver behaviors – helps identify
traffic safety improvements that
make a difference.
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Hubbard County’s Safety Workshop took place on
September 12th, 2024 at the Hubbard County Public
Works Building (Figure 4-1). Invitees included the
county’s safety partners representing engineering,
enforcement, education, and emergency response,
as well as the county’s elected officials. See
Appendix D for presentation materials and the
CSAP workshop summary.

During the workshop, the CSAP project team
outlined the technical approach and described key
parts of the data-driven analytical process, such as
the proactive systemic risk evaluation. Team members also provided an overview of the county system crash data.

The project team also led a discussion of potential rural and
urban infrastructure safety strategies for the county’s
consideration. Rural safety strategies for consideration included
clear zone maintenance/enhancements, chevrons, rumble and
mumble strips, lighting and streetlights, enhanced edgelines,
shoulder paving or shoulder widening, upgraded signs and
pavement marking, J-turn and restricted crossing U-turn (RCUT)
intersections, intersection skew removal or realignment, turn
lanes including offset and channelized, and roundabouts. Urban
safety strategies for consideration included roundabouts;
intersection all-way stop control (AWSC); signalized intersection
confirmation lights; ¾ intersection and raised median; road diet
or 3-lane conversions; flashing yellow arrow (FYA); traffic calming
design; and pedestrian enhancements such as sidewalks, mid-
block crosswalks including pedestrian hybrid beacon (PHB),

rapid rectangular flashing beacon (RRFB), curb extension/bump outs, and leading pedestrian intervals (LPIs).

The safety workshop concluded with a discussion of these priority site locations.  For each location, workshop
participants discussed an overview of the site, their safety concerns and observed trends, and previous county-
installed safety improvements.  Alternative new safety strategies for county consideration for each site are listed
below.
· CSAH 4 and TH 34 (Lake Country Scenic Byway)

● A roundabout is a county-requested recommendation at this location (I-29-4-4-001). It is worth noting that
there is more recent crash history at this location that is not available in the 2018-2023 data used for
analysis in the CSAP.

· CSAH 48 (200th St) and TH 71 (Lake Country Scenic Byway)
● Update pavement markings, realign intersection approaches (which is not included in the scope of this

CSAP). Ultimately, LED stop signs and upgraded signs and markings are recommended by the decision tree
(I-29-4-48-001).

In addition to infrastructure safety needs, CSAP workshop participants discussed common behavioral themes and
expressed concern about the growing numbers of impaired, speeding, and distracted drivers. Key discussion points
included:

SAFETY WORKSHOP GOALS

· Creating a shared understanding of the process and
the technical approach to updating the CSAP

· Soliciting safety stakeholder perspectives to reduce
severe crashes in the county

· Sharing information that helps the county prioritize
infrastructure safety strategies

Figure 4-1: Hubbard County Safety Workshop
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· Hubbard County is unique due to summer tourism which increases seasonal traffic by 50%; drivers are pulling
recreational trailers and are unfamiliar with roads and their characteristics, all of which leads to greater crash
risk.

· In the past few years, drug-related DWI arrests have skyrocketed to record numbers largely due to proactive,
stepped-up enforcement patrols.

· Driver distraction, in particular, cell phone use is a central safety issue.
● A central focus of MnDOT’s TZD regional efforts is to influence student attitudes about all forms of

distraction while driving, at a young age. Early education and empowerment of youth to make safe decisions
and educate/influence others is critical.

● Accurate crash data for distracted driving is a challenge because it is underreported.
· Seat belt use continues to improve.
· Engineering, enforcement, and EMS are central to improving road safety; small or isolated educational PSAs

don’t have a lasting effect on changing high-risk driving behavior.
· Agency partnerships are critical in improving roadway consistency to support drivers’ familiarity of how to drive

(e.g. horizontal and vertical curves similar in radius).

TZD: ONGOING COLLABORATION TO SUPPORT SAFE DRIVING
To foster ongoing interdisciplinary cooperation and engagement at state, regional, and local levels, the statewide
Minnesota TZD program involves representatives from engineering, enforcement, education, and emergency
medical and trauma services, as well as representatives from the courts and policy makers, who focus their efforts
on moving Minnesota toward its zero deaths vision.

In addition to the statewide TZD program, regional TZD partnerships in eight geographic areas of Minnesota also
promote and support local TZD efforts.

Hubbard County is part of the Northwest TZD Region. Each region regularly reviews data specific to its geographic
area to identify factors leading to severe crashes and to prepare a strategic plan. Based on this data, TZD staff work
with their constituents to implement proven countermeasures. Co-led by MnDOT and State Patrol district
personnel, a local steering committee fosters cooperation, establishes safety priorities and initiatives, and leverages
resources. The co-chairs, the TZD Regional Coordinator, and local traffic safety stakeholders from the region help
determine the region’s priorities and activities.

In the Northwest Region, the top five focus areas by crash rank are:

· Lane Departures
· Intersections
· Impairment
· Speed
· Unbelted

More information on the region’s initiatives can be found at www.minnesotatzd.org. The TZD program encourages
Minnesota’s 87 counties to collaborate with local driver behavior safety partners and with the county’s regional TZD
program coordinator to improve safety on local roadways.
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EXAMPLES OF COMBINED INFRASTRUCTURE AND DRIVER BEHAVIOR STRATEGIES
County road safety efforts must actively embrace a comprehensive, multidisciplinary approach to road safety. The
following examples show how a multidisciplinary approach can enhance infrastructure-based safety strategies.

· Cooperatively conduct county road safety presentations with the assistance of local law enforcement
and local safety coalition members. Extend invitations to local law enforcement and safety coalition members
to cooperatively participate in road safety presentations at county board or other public meetings on crash
trends and contributing factors, effective safety countermeasures, and the role of local support. Safety
presentations that include behavioral safety partners reinforce awareness that preventing roadway deaths
cannot be achieved through infrastructure improvements alone but require a comprehensive, interdisciplinary
approach.

· Deploy lane departure infrastructure safety strategies coupled with enhanced enforcement and public
outreach. Integrate increased enforcement presence at high-risk locations and times to maximize the expected
safety benefit of lane departure safety strategies – such as centerline and edgeline rumble or mumble strips,
high-visibility pavement markings, and edgeline additions or widenings. Coupling infrastructure strategies with
additional traffic enforcement, along with public media outreach about the risks and added enforcement, will
improve safety and reduce risky driver behavior by strengthening the public’s perceived crash and enforcement
risk.

· Cooperatively deploy roving vehicle speed display signs, with extra enforcement, to reduce speed. Speed
is a persistent contributor to traffic deaths on Minnesota roads, and reductions in speed-related crashes have
proven difficult. Roving dynamic speed display signs – changeable message signs activated by radar or other
speed-sensing devices – flash the approaching driver’s traveling speed. This driver feedback in conjunction with
visible enforcement puts the driver on notice to slow down. Deployment of dynamic speed display signs to
reduce speed requires the cooperative effort of highway agencies and law enforcement, as well as local media
outreach and educational efforts to inform the public.

· Support the expanded use of red light running confirmation lights coupled with enhanced enforcement.
To reduce the most common type of serious crash at signalized intersections (right-angle crashes), an
innovative, low-cost red light running confirmation enforcement light enables one officer to monitor an
intersection from a downstream location to directly observe red light running violations and issue citations
more effectively and safely without requiring pursuit through the intersection. Red light running confirmation
lights require only one officer and, because the confirmation lights come on the same instant as the red light of
the signal, officers spend less time in court. Red light running confirmation lights require strong collaboration
between county engineering and local law enforcement. In addition, public education and media outreach
about the red light running confirmation lights, with supporting enforcement, deter drivers from high-risk red
light running.

· Consider the use of road safety audits and other crash analysis approaches to gain post-crash
perspectives of severe crash causation and potential safety improvements. Additional analysis of severe
crashes also can inform both roadway and driver behavior strategies. If a fatal or serious injury crash occurs,
consider engaging a multidisciplinary safety team to share perspectives. Local safety stakeholders representing
engineering, enforcement, education, and education or local TZD Safe Road Coalition members can offer
valuable insights to both the roadway and driver behavior components of a severe crash, its causation, and
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interdisciplinary approaches to improving roadway safety and maximizing the impact of infrastructure safety
strategies.

Although the CSAPs prioritize infrastructure safety investments in high-risk locations, county highway staff
understand the need for a collaborative, multidisciplinary approach to enhance road safety. This approach aligns
with the SSA, the Minnesota TZD program, and the Minnesota Strategic Highway Safety Plan.
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5. Crash Prevention

ASSESSING RISK FACTORS
Before the development of the Minnesota CRSPs, Minnesota applied a long-standing methodology for deciding
which traffic safety projects to fund as part of the state’s Highway Safety Improvement Program (HSIP). This
approach involved analyzing crash data on the state’s highway system to identify intersections and roadway
segments where multiple crashes had occurred. These locations became known as “hot spots.” However, this
approach was not ideal because it usually only identified locations along urban arterials and Minnesota trunk
highways.

As MnDOT began focusing on eliminating severe (fatal and serious injury) crashes to meet HSIP requirements, the
analysis found that most severe crashes occurred on local roads. In most cases, severe crashes occur over many
miles of roadways, resulting in a low crash density. Because the traditional hot spot analysis applies funding to
locations with a high crash density and multiple crashes, local roads were underrepresented for safety investments.

Moreover, this older methodology also requires crashes to occur first and then appear in data analyses before
making safety investments, a reactive instead of proactive approach.

MnDOT recognized these challenges and saw the opportunity to develop a more proactive approach that would
help save lives. Working in collaboration with counties and the FHWA, MnDOT developed a new safety analysis
approach based on two key premises:

· Severe crashes along county roads are infrequent and widely scattered, with only 0.01 severe crashes occurring
per year per mile across the 45,000-mile county roadway system.

· Roadway characteristics from severe crash locations can serve as crash surrogates, identifying areas at higher
risk for future severe crashes, even without actual crash data.

RISK FACTOR IDENTIFICATION
Consistent with the FHWA’s Safe System Approach (SSA), emphasis is placed on proactive solutions. The CSAP uses a
systemic risk assessment process to prevent severe crashes in areas where roadway characteristics indicate a
greater likelihood of those occurring.

The process consists of reviewing locations with
severe crashes and cataloguing the roadway
features and traffic characteristics at those
locations. Then, the entire county roadway
system is tested for an overrepresentation of
these characteristics. For example, the CRSP2
data analysis showed that rural intersections
where total entering traffic volumes exceeded
2,000 vehicles per day accounted for 67 percent
of all severe crashes, while this traffic volume
only occurs at 31 percent of all rural
intersections.

Consistent with the Safe System Approach’s
emphasis on proactive solutions, the CSAP
systemic risk assessment process looks to
prevent severe crashes in areas where
roadway characteristics indicate a greater
likelihood of those occurring.
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CRSP1 collected 79 unique data elements for segments, intersections, and curves in rural and urban areas. CRSP2
increased the number of data elements by approximately 50 percent, to 117. Through the crash frequency analysis,
the additional data generated more risk factors, leading to a more comprehensive prioritization effort.

CRSP2 also expanded the detail of prior data elements across segments, intersections, and curves. For example,
CRSP1 included the data element “Alignment Skew” as a yes/no binary option. For CRSP2, data collection efforts
measured the actual angle of the skew to the nearest five degrees. Additional testing also took place to determine
how many risk factors were associated with greater risk, as measured by the density of crashes.

COUNTY RISK FACTORS
Based on the results of overrepresentation testing and severe crash distribution along with additional data, the list
of risk factors for Hubbard County follows. Table 5-1 through Table 5-6 document the adopted Hubbard County risk
factors for rural segments, curves, and intersections, plus urban segments and intersections and urban
intersections using risks for pedestrians and bicyclists.

Risk Factor Risk Factor Criteria
Speed limit 55 miles per hour or greater
ADT single vehicle (1) 500 vehicles per day or greater
ADT multi-vehicle (2) 500 vehicles per day and greater
Access Density Seven or more accesses per mile (driveways,

field entrances, and public streets)
Curve Density 0.01-1.3 curves per miles
Edge Risk 2S (no shoulder or steep slopes) or three

deficiencies (no shoulder, steep slope, or fixed
objects)

Table 5-1: Rural Segment Risk Factors

(1) Risk factor intended to address severe crashes involving single vehicles
(2) (2) Risk factors intended to address multiple vehicles

Risk Factor Risk Factor Criteria
Radius 500 to 1,400 feet
Traffic volume 150 to 800 vehicles per day
Lane width Less than 12 feet
Shoulder type None, gravel, composite
Total cross section width 28 to 34 feet
Adjacent intersection Roadway or railroad crossing
Visual trap Present
Outside edge risk 2S (no shoulder or steep slopes) or three

deficiencies (no shoulder, steep slope, or fixed
objects)

Table 5-2: Rural Curves Risk Factors



Hubbard County

Comprehensive Safety Action Plan PAGE 34

Risk Factors Risk Factor Criteria
Context zone Commercial and mixed use
Total entering traffic volume OR
traffic volume cross product

Entering volume of 2,500 daily entering vehicles or greater OR a
volume cross product of 50,000 vehicles per day

Leg configuration Four legs
Alignment skew Greater than 10 degrees
Adjacent railroad crossing Present
Adjacent curve Horizontal, vertical or both (major or minor approach)
Adjacent commercial development Present
Previous STOP Greater than five miles
Major approach speed limit 60 miles per hour or greater on either major approach
Major approach turn lane configuration Left/through/through/right, or turn/bypass on either major

approach

Table 5-3: Rural Intersection Risk Factors

Risk Factors Risk Factor Criteria
Context zone Commercial and mixed use
Speed limit 45 miles per hour or greater
Lane width 10 to 11.5 feet
Edgeline striping None
ADT 2,000 vehicles per day or greater
Access density 20-35 access points per mile
Cross section Multilane
Edge risk Three deficiencies (no shoulder, steep slope, or fixed objects)
Shoulder width Less than three feet

Table 5-4: Urban Segment Risk Factors

Risk Factor Risk Factor Criteria
Context zone Commercial
Traffic control device Signal
Total entering traffic volume OR traffic
volume cross product

Entering volume of 6,000 daily entering vehicles or greater OR
volume cross product of 5 million vehicles per day

Leg configuration Four legs
Major division type Divided
Alignment skew Greater than 10 degrees
Adjacent commercial development Present
Major approach speed limit OR
minor approach speed limit

40 miles per hour and greater on major road OR
35 miles per hour and greater on minor road

Major approach left turn phasing Any type of permitted operation
Major approach turn lane configuration Two left turn lanes OR

two or more through lanes

Table 5-5: Urban Intersection Risk Factors (for Vehicle-Related Crashes)
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Risk Factor Risk Factor Criteria
Traffic signal Present
Total entering traffic volume 8,000 daily entering vehicles or greater
Adjacent development Present
Number of lanes crossed Four or more
Presence of sidewalk Some, other, or none
Crossing type Markings only

Table 5-6: Urban Intersection Risk Factors (for Pedestrian/Bike-Related Crashes)

HIGH-PRIORITY LOCATIONS
Applying the risk factors to roadway segments, curves, and intersections generated a priority list for Hubbard
County – the greater the number of risk factors at a location, the higher the priority for safety project development.

The number of risk factors varies by facility type, from a low of six risk factors for rural segments and urban
intersections related to pedestrian/bike crashes to a high of ten risk factors for rural intersections and urban
intersections related to vehicle crashes. The distribution of severe crashes by risk factors also varies by facility type.
As a result, the threshold for designating locations as high priority also varies, from a low of two risk factors for
urban segments and intersection (ped/bike related) to a high of four for rural curves. Across all counties, the sliding
scale of risk factors generally resulted between 20 percent and 50 percent of the system designated as high priority
for safety project development. This was considered a reasonable fraction of the county system based on factors
such as the amount of available HSIP funding, the typical cost of safety projects, the extraordinarily low density of
severe crashes, and the goal of widely deploying safety projects across the county system. The prioritization process
identified the following types of high-priority candidate locations for safety project development in Hubbard County.
Appendix E includes the lists of priority locations.

RURAL SEGMENTS
· 89 segments (292 miles) evaluated
· 59 segments (177 miles) designated as high priority (3 or more risk factors)

RURAL CURVES
· 314 curves evaluated
· 255 curves designated as high priority (235 scored 4 or more risk factors, with 20 additional curves nominated

for analysis by county request)

RURAL INTERSECTIONS
· 136 intersections evaluated
· 72 intersections designated as high priority (68 scored 3 or more risk factors, with 4 additional locations

nominated by the county)

URBAN SEGMENTS
· 25 segments (25 miles) evaluated
· 12 segments (14 miles) designated as high priority (2 or more risk factors)

URBAN INTERSECTIONS (VEHICLE-RELATED)
· 15 intersections evaluated
· 8 intersections designated as high priority (3 or more risk factors)

URBAN INTERSECTIONS (PEDESTRIAN/BIKE-RELATED)
· 15 intersections evaluated
· 11 intersections designated as high priority (2 or more risk factors)
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6. Strategy Selection

IDENTIFYING EFFECTIVE COUNTERMEASURES
The CSAP safety process emphasizes identifying effective, cost-efficient safety strategies that can be widely
implemented at high-risk locations to reduce severe (fatal and serious injury) crashes.

CONSIDERATIONS
The CSAP process supports the systemic deployment of strategies to address the challenges that county roadways
face with low crash densities. The CSAP approach views the presence of a crash as complementary to the risk
analysis, rather than the sole influencer. This combination helps increase the potential impact of roadway
improvements on the county system.

In addition, low-cost, effective strategies enable broader deployment and treatment of more at-risk locations
throughout the county system, maximizing the impact of limited Highway Safety Improvement Program funds.

SAFETY PROJECT DEVELOPMENT STEPS
Matching appropriate safety strategies to the identified
risk factors at each location is an essential step in the
systemic, or proactive, safety approach. Following the
steps in the technical process to determine the selection
of safety projects helps limit subjectivity in strategy
recommendations. The process includes the following
steps:

· STEP ONE: Documenting existing roadway and traffic
volume characteristics of each candidate location
and then working through a checklist that considers
how these features influence selection of a particular
recommended countermeasure.

· STEP TWO: Developing a decision tree for the high-
risk locations.

· STEP THREE: Identifying the list of recommended
safety projects, resulting in a specific infrastructure-
based safety countermeasure for each identified
high-priority location.

· STEP FOUR: Working with county staff to review
recommendations and share any additional details,
as well as information about prior crash history at
high-risk priority locations.

DECISION TREES: GUIDE TO THE OPTIMAL
STRATEGY

A decision tree visually shows the path to selection
of the traffic safety strategy for a type of county
roadway or intersection. It considers the relevant
roadway or intersection characteristics and
associated variables and then applies the optimal
safety strategy.

Identifying a list of recommended projects typically
requires several iterations and refinements to
ensure it includes the many diverse aspects of
roadway variables that can range from traffic
volume to lane width to crash history. The CSAP
develops unique decision trees for:

· Rural segments (Figure 6-1)
· Rural curves (Figure 6-2)
· Rural intersections (Figure 6-3)
· Urban segments (Figure 6-4)
· Urban intersections – Vehicle-Related (Figure

6-5)
· Urban intersections – Pedestrian/Bike-Related

(Figure 6-6)
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MANUAL PROJECT ASSIGNMENT
Locations that do not meet any criteria in the
project selection decision tree will not be
automatically assigned a project. In such rare
cases, county engineers may use their judgment
to recommend a project, consulting with the
project team.

CLOSER LOOK: RURAL SEGMENTS
The safety project development process along
rural segments focuses on preventing lane
departure crashes, both single vehicle run-off the
road and cross center head-on collisions.

Crash data indicates overrepresentation of
single-vehicle crashes on rural segments with
traffic volumes between 500 and 2,000 vehicles
per day and over-representation of multiple-
vehicle crashes on segments with traffic volumes
at 1,250 vehicles per day and greater.

The data points to road edge improvements,
such as enhanced edgelines or edge/shoulder

rumble strips (along lower volume segments) as the most beneficial strategy to address the associated risk for
single-vehicle crashes, and a combination of edge and centerline improvements, such as center rumble strips or
center buffers, along higher volume segments for multi-vehicle crashes.

Other factors considered include lane width and the presence of noise sensitive locations, such as residences,
schools, and other buildings.

Residents sometimes perceive that edgeline rumble strips increase vehicle noise in more residentially dense areas
and may complain. A newer technology, sinusoidal rumble strips, or mumble strips, offers one newer strategy that
can improve road edge safety, as well as reduce the noise from vehicles striking rumble strips.

For 12-feet lane widths, edgeline rumble strips are suggested. For lane widths less than 12 feet, the suggestion calls
for enhanced edgelines, which can consist of, for example, six-inch edgelines or embedded wet-reflective pavement
markings.

Project implementation typically recommends lower cost strategies, such as enhanced edgelines, for roadways with
less volume and low crash densities, with the highest cost strategies, center buffers, for application along only the
highest volume roadways.

CLOSER LOOK: RURAL CURVES
The safety development process for rural curves also focuses on preventing lane departure. Crash analysis
conducted for the CRSPs found that approximately 50 percent of severe roadway departure crashes occurred in
curves, but curves only account for approximately 10 percent of county road miles. Curves are clearly over-
represented as a contributing factor in severe roadway departure crashes.

CLEAR ZONE ENHANCEMENTS UP CLOSE

Several decision trees in this section include a note on clear
zone enhancements. Essential for ensuring roadside safety,
clear zone enhancements provide a hazard-free area for
drivers in the event of an emergency or vehicle departure
from the roadway. They help to reduce the risk of collisions
with fixed objects, such as trees, utility poles, or
embankments, that could cause severe injuries.

Clear zone enhancement projects involve:

· Flattening slopes, clearing, and grubbing
· Adjusting right-of-way
· Modifying entrance approaches
· Potentially relocating utility poles

These projects do not cover routine clear zone maintenance
by the county, such as mowing, simple clearing and grubbing
(shrub removals, trimming vegetation, clearing debris) and
ensuring the right-of-way is free of obstacles, among other
examples.
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Safety research literature and Minnesota’s crash data indicate that the risk of a lane departure crash in curves
decreases with increasing length of the curve radius. However, reconstructing curves to increase their radiuses
typically costs between $500,000 and $1 million per curve. With 30,000 curves along Minnesota’s county roadways,
limited funding makes statewide reconstruction of curves not a feasible option.

Instead, CSAP identifies several lower cost safety strategies for curves:

· Enhanced warning systems to improve navigation through curves
· Strategies to address slippery surfaces in curves with a history of crashes related to adverse pavement

conditions
· Clear zone maintenance to reduce the severity of crashes when vehicles run off the road
· Conversion of curves with multiple-T intersections to single-T intersections

Speed becomes the primary consideration when deciding on a package of enhanced warning signs. The speed
differential can be calculated by noting the following:

· The speed differential between the posted speed limit on the curve approach AND
· EITHER the posted advisory speed in the curve
· OR an inferred advisory speed computed using a formula that accounts for curve radius, super-elevation, and

pavement friction.

The calculated speed differential then helps determine the safety strategy.

· A speed differential of five miles per hour typically results in use of an advanced curve warning sign (if not
already in place)

· A speed differential of 10 miles per hour suggests the use of an advanced sign plus a speed advisory
· A speed differential of 15 mile per hour differential suggests the use of an advanced sign, a speed advisory, and

chevrons
· For a curve with a radius in the critical range and a visual trap, chevrons would be recommended regardless of

the speed differential

CLOSER LOOK: RURAL INTERSECTIONS
In Minnesota, a right-angle collision is the most common type of severe crash at rural intersections.

County-selected strategies for this collision type have proven very effective at mitigating these crashes and include:

· Enhancing intersection-related traffic signs and pavement markings
· Adding streetlights
· Providing geometric upgrades (turning lanes, J-Turn intersections, and roundabouts)

The costs for implementing these strategies range from a few thousand dollars for upgraded traffic signs and
pavement markings to around $1 million for J-Turn intersections and roundabouts. The volume of traffic through
the intersection and the roadway geometry serves as key factors when assigning a particular strategy to a specific
intersection.
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The crash analysis indicated that rural intersections
with lower traffic volumes have fewer severe
crashes than comparable intersections with higher
volumes. As a result, recommendations for lower
cost projects focused on at-risk intersections with a
variety of traffic volumes, while projects of medium
to higher costs focused on at-risk intersections with
higher traffic volumes.

Project development also considered the
importance of the major roadway’s cross section
and geometry.

· Since J-Turn intersections are only applied at intersections where the mainline has a divided cross section, they
were only considered at locations where county roadways intersect with four-lane divided state highways.

· The project team considered rural roundabout application only at intersections where the volume cross product
(multiplication of major approaching volume with minor approaching volume) equaled to or exceeded 40
million. In other words, if an existing STOP-controlled intersection met or exceeded the traffic volume that
warrants a traffic signal, the project team recommended implementing a roundabout.

In consideration of funding limitations, a prior severe crash served as a prerequisite for suggesting higher cost
strategies. To help fund more projects throughout the county roadway system at lower costs, the project team also
reserved higher cost strategy recommendations for unique situations.

CLOSER LOOK: URBAN SEGMENTS
The most common severe crashes along urban roadway segments are two-vehicle, rear-end and head-on crashes.

The most recommended urban segment project involves separating opposing traffic lanes and using this space to
accommodate left-turning vehicles by converting wide two-lane or four-lane undivided roadways to either three-
lane or five-lane cross sections. Developed from the analysis, key factors that helped frame recommendations
included roadway cross section, traffic volume, and access density.

CLOSER LOOK: URBAN INTERSECTIONS – VEHICLE-RELATED CRASHES
In Minnesota, a right-angle collision between two vehicles is the most common severe crash at urban intersections.

County-selected safety strategies at urban intersections include the following:

· Improving intersection geometry at unsignalized locations
· Adding confirmation lights to assist law enforcement to more efficiently address red light running
· Upgrading signal hardware
· Converting to signalized J-Turn or roundabout at locations already controlled by traffic signals.

Key factors that help frame future recommendations include the current type of intersection control, traffic volume
through the intersection, the cross section of the major roadway, and a prior severe crash.

SPEED CALMING DESIGN: KEY DETAILS

A speed transition area is where a roadway changes
from rural high-speed to urban low-speed context.
Speed calming design for these areas can include a 6’
center median, which should be 50-100’ long, 240’ road
widening taper (assuming 40:1 rate), and restriping to
narrow lanes ¼ - ½ mile in advance of the median.
Pavement marking messages (“SLOW”) or optical speed
bars can be used.
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CLOSER LOOK: URBAN INTERSECTIONS – PEDESTRIAN/BIKE-RELATED CRASHES
In urban areas, most severe pedestrian/bike-related crashes occur at intersections and the majority of those at
intersections with traffic signals, indicating that traffic signals by themselves are not a safety strategy for
pedestrians and bicyclists. Primary objectives for this type of project development include:

· Avoiding the addition of traffic signals at unsignalized intersections and instead focusing on reducing the
crossing distance that pedestrians and bicyclists must travel by adding curb extensions or median refuge
islands

· Adding pedestrian-activated devices, such as rectangular rapid flash beacons and high-intensity activated
crosswalk beacons

· Adding proven effective strategies at already signalized intersections, such as countdown timers and a leading
pedestrian interval, which provides pedestrians with a three- to five-second head start before the light turns
green for vehicles

Key factors that helped frame recommendations include intersection control, traffic volume, and the roadway cross
section.

ADDITIONAL STRATEGIES
· Hubbard County is unique in that it is a regional tourist destination in the summer. As this leads to an increase

in impaired-driving related offences, law enforcement efforts have proven to be crucial and effective when
specifically targeted and extra patrols are timed proactively.

· Early education programs have also proven to be effective as they have been carried out in Hubbard County.
Educating youth about the dangers of distracted and inattentive driving is important because these crashes
have been observed by stakeholders to be a critical focus area in the county even though difficult to accurately
report.

This space left intentionally blank.
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Figure 6-1: Rural Segment Safety Project Decision Tree
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Figure 6-2: Rural Curve Safety Project Decision Tree
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Figure 6-3: Rural Intersection Safety Project Decision Tree
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Figure 6-4: Urban Segment Safety Project Decision Tree
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Figure 6-5: Urban Intersections – Vehicle-Related Safety Project Decision Tree
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Figure 6-6: Urban Intersections – Pedestrian/Bike-Related Safety Project Decision Tree
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7. Recommended Projects

FOCUSING ON IMPLEMENTATION
The systemic risk assessment process identified at-risk priority locations for safety project development. Decision
trees documented the relevant roadway or intersection characteristics and associated variables and then applied
the safety strategy.

This work resulted in a list of recommended safety projects. The following summary and Table 7-1 offer an overview
of recommended projects. Appendix F includes the full list of recommended projects, with corresponding maps of
project locations. As appropriate, the recommended project list includes time ranges when projects or strategies
will be implemented or deployed.

Rural Segments: 58 projects/$4,098,168
Buffer Between Opposing Lanes
6" Wet Reflective Paint in Groove
Centerline Rumble Strip
Edgeline Rumble Strip
Shoulder Rumble Strip
Enhanced Edgeline

Rural Curves: 62 projects/$5,752,936
Clear Zone Enhancements
High-Friction Surface Treatments
Reconstruct TT Intersection to Single T Intersection
Lighting
Curve Warning Sign
Chevrons or Arrow Board
Speed Advisory Sign

Rural Intersections: 61 projects/$7,028,000
Reconstruct TT Intersection to T Intersection
Roundabout
LED Stop Sign
Thru-stop to All-Way Stop/Yield
Intersection Lighting
Review Signs and Markings
Upgrade Signs and Pavement Markings

Urban Segments: 12 projects/$3,193,355
Access Management
Vehicle Speed Feedback Sign
Sidewalk

Urban Intersections (Vehicle Related): 5 projects/$3,050,000
Intersection Lighting
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Upgrade Signs and Pavement Markings

Urban Intersections (pedestrian/bike related): 10 projects/$1,639,000
Mini Roundabout
Median Refuge Island
Curb Extensions
Leading Pedestrian Interval
Upgrade Signal Hardware
Review Revise Signal Timing and Operations
Rectangular Rapid Flash Beacon (RRFB) w/Refuge Island

Rural Type Safety Projects Number of Projects Estimated Cost
Segments 58 $4,098,168
Curves 62 $5,752,936
Intersections 61 $7,028,000
Total 181 $16.9 million
Urban Safety Projects Number of Projects Estimated Cost
Segments 12 $3,193,355
Intersections (Vehicle) 5 $3,050,000
Intersections (Ped/Bike) 10 $1,639,000
Total 27 $7.9 million
Total Rural and Urban Safety
Projects

208 $24.8 million

Table 7-1: Aggregate summary of Hubbard County Recommended Safety Projects

UNDERSERVED AREAS ANALYSIS
The CSAP ensures an inclusive and representative process through the identification of underserved communities
through data. With this information, the plan also included an initial impact assessment of proposed projects and
strategies on the underserved areas. Research has shown a correlation between underserved or underinvested
communities and an increased transportation risk. A review of the Areas of Persistent Poverty (APPs) enhances the
decision-making process for road safety projects and can help to identify projects with a higher chance of receiving
discretionary funding through the SS4A program or other programs. The US Department of Transportation defines
potential safety projects as being within an APP if…:

1. the County in which the project is located consistently had greater than or equal to 20 percent of the
population living in poverty in all three of the following datasets: (a) the 1990 decennial census; (b) the 2000
decennial census; and (c) the most recent (2022) Small Area Income Poverty Estimates; OR

2. the Census Tract in which the project is located has a poverty rate of at least 20 percent as measured by
the 2014-2018 5-year data series available from the American Community Survey of the Bureau of the
Census; OR

3. the project is located in any territory or possession of the United States.

An overall census tract level summary of results from the analysis tools is provided in Table 7-2. Two census tracts
are indicated as APPs: 27057070500 and 27057070600 (includes the City of Park Rapids, MN).
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Table 7-2: Hubbard County APP Census Tract Analysis Results

The Hubbard County APPs are mapped, along with the segments, intersections, and curves selected for project
recommendations as part of the CSAP, in Figure 7-1.

This space left intentionally blank.

Census Tract Population Area of Persistent Poverty
27057070100 5,162
27057070200 2,483
27057070300 2,095
27057070400 2,876
27057070500 2,783 X
27057070600 3,994 X
27057070700 2,307
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Figure 7-1: Hubbard County APPs and Project Recommendations
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PRIORITIZED IMPLEMENTATION OF PROJECTS
The Action Plan identifies a comprehensive set of projects and strategies aimed at addressing the key safety issues
outlined in the plan. Each location and proposed countermeasure has been assessed and prioritized using a star
ranking system, with higher-starred segments indicating a greater need for near-term safety improvements.
Prioritization is based on each location’s star ranking, with some modifications made based on Hubbard County’s
preferences and engineering judgement. Locations are prioritized as either “High (1-3 Years)”, “Medium (3-5 Years),
or “Low (5+ Years)”. This prioritization framework ensures that limited resources are directed first toward locations
with the greatest potential for safety improvements, supporting a data-driven and focused approach to
implementation. Appendix H provides the detailed prioritized list of projects based on this methodology.

HSIP PROJECT SHEET DESCRIPTION
The safety project development process for Hubbard County also involved compiling project information in a single
sheet, which helps streamline the process for counties that apply for federal Highway Safety Improvement Program
(HSIP) funding.

The HSIP submission form (Figure 7-2) includes a description of the location, crash history, a summary of the
systemic risk factors, a list of alternative strategies considered, identification of the recommended project, and
estimated project cost. Appendix G includes HSIP submission forms for every recommended project.

Counties also can use the HSIP submission forms as part of documentation when applying for other state and
federal grant programs, including Safe Routes to Schools, Active Transportation, and others.

TRACKING, ANNUAL REPORTING, AND MEASUREMENT
Hubbard County will measure progress toward CSAP goals through the following measures.

· Annual review of the number of fatal and serious injuries in the county compared to the goals set as part of the
Leadership Commitment

· Annual accounting of which projects or other safety initiatives from the CSAP have been implemented and their
cost

· Annual review of other changed conditions with respect to safety in the county
Consistent with the SS4A/CSAP program requirements, the CSAP is publicly available online at the county’s website.

PROJECT BUNDLING
The FHWA recommends bundling projects, and CSAP encourages counties to consider this practice as well.

Many Minnesota counties have benefited from bundling projects as part of multi-county or districtwide efforts.
Project bundling involves grouping of common safety strategies, such as intersection and curve improvements and
shoulder and edgeline enhancements. It offers the following advantages:
· Lower costs through economies of scale
· Streamlined planning and improved efficiencies
· Consistent features, signage, and message across regions, enhancing driver awareness
· Ability to target high-risk areas more effectively because project bundling facilitates a more strategic, data-

driven approach to safety
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Figure 7-2: Sample Highway Safety Improvement Program Submission Form




