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CopE=ROAD | EiNorth Dakota Local Road Safety Program

Executive Summary

This Local Road Safety Program (LRSP) Plan (Plan) was prepared for the 18 counties (Benson,
Bottineau, Dickey, Emmons, Kidder, LaMoure, Logan, McHenry, McIntosh, Morton, Oliver,
Pierce, Rolette, Sheridan, Sioux, Stutsman, Towner, and Wells) and two cities (Jamestown and
Mandan) in the central region. The LRSP was prepared as part of North Dakota’s statewide
highway safety planning process. The contents are the result of a data-driven process, with a
goal to reduce severe crashes (defined as those crashes resulting in at least one fatality or
incapacitating injury) by documenting at-risk locations, identifying effective low-cost safety
improvement strategies, and better positioning the central region to compete for available safety
funds. The LRSP includes a description of the connection to safety planning efforts at the
national, state (through North Dakota’s Strategic Highway Safety Plan and the Highway Safety
Improvement Program), and regional levels.

This LRSP was commissioned by the North Dakota Department of Transportation (NDDOT) to
provide a tool to assist counties and cities in submitting proactive low-cost systemic safety
projects for the NDDOT to fund as part of the Highway Safety Improvement Program (HSIP).
The LRSP is not intended to be a complete safety plan for the central region, because there may
be other safety improvement strategies that are considered high-cost or low-cost that are also
effective, but cannot be systemically applied across a county or local road system. While this
LRSP addresses many of the safety concerns at high-risk locations within the region, other
equally important projects may be identified after this safety planning effort is complete.

Specifically, this LRSP includes the following:
e Description of the safety emphasis areas.
¢ Identification of a short list of high-priority, low-cost safety strategies.

e Documentation of at-risk locations along the county/local road systems that are considered
candidates for safety investment. At-risk locations include roadway segments, horizontal
curves, and intersections with multiple severe crashes or with roadway geometry and traffic
characteristics similar to other locations in North Dakota where severe crashes have
occurred.

e Development of approximately $14.8 million of suggested safety projects across the central
region (Table ES-1), including the filled out forms suitable for submittal to the NDDOT for
their consideration for HSIP funding. These projects represent the application of high-
priority safety strategies at the at-risk locations.

e Discussion of behavioral crash statistics, potential safety strategies, and current statewide
resources available for implementation of behavioral safety strategies.

TBG040614233503MSP ES-1
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TABLE ES-1
Central Region Total Safety Project Costs

Rural Projects REEEITEY Intersections
Segments

Curves

Benson County ‘ $195,384 $4,660,200 $80,405 $4,935,989
Bottineau County ‘ $306,533 $316,320 $310,137 $932,990
Dickey County ‘ $57,777 $52,440 $176,561 $286,778
Emmons County ‘ $38,025 $80,400 $20,160 $138,585
Kidder County ‘ $109,824 $24,240 $52,048 $186,112
LaMoure County ‘ $299,597 $168,360 $156,039 $623,996
Logan County ‘ $1,320 $18,120 $6,042 $25,482
McHenry County ‘ $345,116 $1,421,760 $24,151 $1,791,027
McIntosh County ‘ $150,584 $28,320 $189,540 $368,444
Morton County ‘ $245,788 $140,040 $722,194 $1,108,022
Oliver County $49,140 $102,960 $96,738 $248,838
Pierce County $39,249 $95,640 $0 $134,889
Rolette County $175,968 $431,640 $50,883 $658,491
Sheridan County $7,920 $21,600 $53,680 $83,200
Sioux County $0 $12,240 $164,040 $176,280
Stutsman County $499,230 $479,400 $251,155 $1,229,785
Towner County $0 $40,800 $0 $40,800
$58,740 $202,320 $26,514 $287,574

Intersections —
Pedestrians and Total
Bicyclists

Roadway Intersections —
Segments Right-Angle

Urban Projects

$371,211

Jamestown $257,400 $631,011

$714,912 $6,000 $161,400 $882,312

Mandan

Wells County ‘

The information in this Plan is consistent with best practices in safety planning as presented in
guidance prepared by the Federal Highway Administration (FHWA), the American Association
of State Highway and Transportation Officials (AASHTO), and the National Cooperative
Highway Research Program (NCHRP). This information is provided to the highway agencies in
the central region in an effort to reduce the number of severe crashes on the county/local road
systems. It is understood that the final decision to implement any of the suggested projects
resides with the respective county or city officials.

It should also be noted that the rankings of county/local roadway facilities are based on a
comparison with documented risk factors. There is no expectation or requirement that the
central region highway agencies pursue safety projects in the exact ranking order. The ranking

TBG040614233503MSP ES-2
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suggests a general priority, and it is understood that actual project development decisions will
be made by county or city staff based on consideration of economic, social, and political issues,
as well as in coordination with other projects already in each agency’s Capital Improvement
Program.

It should also be noted that some of the at-risk locations and suggested safety projects involve
the intersection of a county roadway and a state route. It is acknowledged that the county does
not have the authority to implement projects on the state’s right-of-way. The county is
encouraged to coordinate with the NDDOT to pursue a partnership that identifies a path
toward implementation. This LRSP (1) does not set requirements or mandates; (2) is not a
standard; and (3) is neither intended to be nor does it establish a legal standard of care.

To help reduce the potential exposure to claims of negligence associated with motor vehicle
crashes on the county/local road system, the following key point should be considered:

e Federal law (23 USC 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, and 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 (see
Appendix). North Dakota interprets Section 409 to mean that basic crash data are available
to the public on request, but that the data cannot be used in legal proceedings associated
with claims of negligence.

Regarding the expected life of this LRSP, the shelf life of this document is limited (as with any
transportation plan). This is because the distribution of crashes can change over time, just as
roadway and traffic conditions change, contributing to the occurrence of crashes. This LRSP
contains $14.8 million of potential safety projects, which could provide the central region with a
sufficient backlog of projects for up to five years. As a result, the counties and cities are
encouraged to periodically update this LRSP.

The counties and cities are encouraged to apply for these projects through the NDDOT’s HSIP
process. The anticipated annual HSIP process is shown in Table ES-2.

TABLE ES-2
HSIP Solicitation Schedule

Month Task Description

Solicitation for HSIP is sent out to all counties, districts, MPOs, cities, and tribes. The

October/November counties, districts, MPOs, cities, and tribes will have about 6 weeks to respond.

January through

March NDDOT reviews the requests and conducts additional studies if required.

HSIP approval notices are sent after program concurrence from the FHWA. Funding for
an approved project will be provided as funding is available.

Following Fall

TBG040614233503MSP ES-3
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1.0 Introduction

1.1 Background

To fulfill a commitment in the 2013 North Dakota Strategic Highway Safety Plan (SHSP), the
North Dakota Department of Transportation (NDDOT) began the Local Road Safety Program
(LRSP). The purpose of the LRSP is to better engage local roadway agencies in the statewide
safety planning process. The NDDOT’s commitment is based on two pieces of information:

e Based on 2007-to-2011 crash records, the SHSP identified that 56 percent of severe crashes
(those crashes resulting in at least one fatality or incapacitating injury) in North Dakota
occurred on roads operated by local agencies. (Note: More recent crash data from 2009 to
2013 indicates that 44 percent of severe crashes were on local agency roads.)

e The NDDOT had historically focused federal safety funds on interstates, U.S. highways, and
state highways, even though slightly more than half of severe crashes occurred on those
facilities.

The NDDOT set out to increase the level of
participation of local agencies in safety
planning and the amount of safety funds
directed toward projects on local systems. To
do this, the NDDOT first partnered with local
agencies (including all 53 counties and
12 major cities in the state) to prepare safety
plans for every region of North Dakota.

Representatives from the NDDOT, Benson,
Bottineau, Dickey, Emmons, Kidder,
LaMoure, Logan, McHenry, McIntosh,
Morton, Oliver, Pierce, Rolette, Sheridan,
Sioux, Stutsman, Towner, and Wells
counties; and the cities of Jamestown and Mandan participated in developing this LRSP Safety
Plan (Plan) as Phase 4 of a comprehensive effort to reduce the number of fatal and
incapacitating injury crashes (referred collectively as severe crashes) that occur on North
Dakota’s local road system in the central region. The area covered by the Plan includes portions
of NDDOT District 1 - Bismarck, District 2 - Valley City, District 3 - Devils Lake, District 4 -
Minot, District 5 - Dickinson, District 6 - Grand Forks, and District 8 - Fargo (Figure 1-1).

The purpose of this Plan is to identify and implement specific safety strategies at specific
locations and to link these projects directly with the contributing factors associated with the
majority of severe crashes on the local roads. These safety projects are intended to be
comprehensive by addressing both infrastructure- and driver-behavior-related crashes by
including proactive projects developed through a system-wide risk assessment process. These
projects are intended to compliment reactive projects developed through a site analysis
approach focused on high-crash locations.

TBG040614233503MSP 1-1
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The traffic safety priorities identified in this Plan are the result of a data-driven analysis of
nearly 90,980 crashes (including 2,472 severe crashes) on all roads in North Dakota. Of these
crashes, 14,233 total crashes and 455 severe crashes occurred in the central region over the
5-year period from 2009 to 2013.

North Dakota Department of Transportation Districts
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FIGURE 1-1
North Dakota Department of Transportation’s Eight Districts

1.2 Traffic Safety — A National Perspective

According to the National Highway Traffic Safety Administration (NHTSA), 33,561 people
were killed in traffic crashes in 2012 —an average of 92 people killed every day —and an
additional 2.4 million people were injured. The number of fatalities nationally decreased
significantly and steadily in the 1970s and 1980s. Beginning in the early 1990s and continuing
through the early 2000s, traffic fatalities began to increase. However, since 2005, traffic fatalities
have decreased dramatically to the lowest number of fatalities in recent history —

32,479 fatalities in 2011 and 33,561 in 2012

Like the national trend, the North Dakota traffic fatality rate also decreased in the 1970s and
1980s. Likewise, North Dakota’s traffic fatalities slowly increased through the 1990s and early
2000s, and began to decrease again in 2005. However, unlike the national trend, North Dakota’s
traffic fatality rate has increased since 2008. The 2013 North Dakota Strategic Highway Safety
Plan recognizes the following issues likely account for much of the increase:

e Shifts in the age of the driving population.

TBG040614233503MSP 12
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e Steady increase in the number of vehicle miles traveled in North Dakota, which is counter to
the flat or decreasing national trend in travel.

e Other states have a longer history using a systemic investment approach to focus on
locations with risk factors for severe crashes.

e The growing challenges of providing emergency medical response and quick access to
advanced health care in rural areas.

1.2.1 AASHTO's Strategic Highway Safety Plan and Safety Emphasis Areas

In the late 1990s, the American Association of State Highway and Transportation Officials
(AASHTO) and the Federal Highway Administration (FHWA) supported a comprehensive and
data-driven approach to reduce the number of traffic-related fatalities. Both AASHTO and the
FHWA concluded that up to that point, states” efforts had not been effective in lowering the
number of severe crashes because: (1) efforts were not focused on severe crashes nor the
primary factors resulting in severe crashes; and (2) safety project selection was not part of a
data-driven process that implemented effective strategies at locations most at risk for a severe
crash.

AASHTO and the FHWA recommended a safety program development process that included
22 categories (or safety emphasis areas) in the areas of drivers, special users, vehicles, highways,
emergency services, and management. The objective of this first step is to help agencies
consider the 4Es of safety —education, enforcement, engineering, and emergency medical
services (EMS) —when identifying safety priorities for their roads. In addition, selecting safety
emphasis areas focuses agency efforts on safety strategies linked to the issue.

In 2007, AASHTO set a goal to reduce the number of traffic fatalities nationally by 1,000 each
year for the next 20 years, which is an integral first step in a national Toward Zero Deaths safety
vision. FHWA has determined that this goal will be reached only by partnering with individual
states. This partnering will lead to more successful project implementation and will result in
programs that target the factors contributing to the greatest number of fatal and severe injury
crashes.

1.3 North Dakota’s Statewide Safety Planning Efforts

Through 2004, North Dakota had a fatality rate (1.34 fatalities per 100 million vehicle miles
traveled [100MVMT] in 2004) that was less than the national average (1.44 fatalities per
100MVMT). However, in recent years, the North Dakota fatality rate (1.47 fatalities per
100MVMT in 2013) has risen above the national average (1.11 fatalities per 100MVMT) and the
overall number of traffic fatalities has generally crept upward (see Figure 1-2). Although the
highest fatality rate occurred in 2009, the most traffic fatalities reported in the state since 1982
occurred in 2012 when there were 170 fatalities on North Dakota roads. In 2013, the number of
North Dakota traffic fatalities decreased to 148, matching 2011; differences in the vehicle miles
of travel result in different fatality rates for these two years.

TBG040614233503MSP 1-3
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FIGURE 1-2

Fatality Rate — National and North Dakota (2004 to 2013)

In 2013, the NDDOT updated the state’s SHSP. Based on severe crashes (Table 1-1), the 2013
SHSP identified the following safety emphasis areas, as well as priority safety strategies in each
area:

e Young drivers (under age 21)

e Speeding or aggressive driving
e Alcohol-related

e Unbelted vehicle occupants

e Lane departure

e Intersections

North Dakota also adopted a long-term vision of zero fatalities on its roadways. Achieving this
vision will require many years and dramatic shifts in the safety culture for North Dakota
residents. An aggressive intermediate goal was set to reduce the 3-year traffic fatality average to
100 or fewer by 2020.

TBG040614233503MSP 14
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TABLE 1-1
North Dakota Fatal and Severe Injury Crashes by AASHTO Safety Emphasis Area

Statewide Crashes

(All Roads)
Safety Emphasis Area Percent ‘ Number
Involving Driver under Age 21 24% ‘ 602
Involving drivers over the age of 64 334
Dri Speeding or Aggressive Driving 29% ‘ 729
rivers
Alcohol-Related 34% 837
Distracted, asleep, or fatigued drivers 234
Unbelted Vehicle Occupants 55% ‘ 1,355
) Pedestrians crashes 6% 136
Special Users -
Bicycle crashes 2% 58
) Motorcycles crashes 13% 324
Vehicles .
Heavy vehicle crashes 19% 461
Train-vehicle collisions 1% 19
Lane-Departure
. Including both lane-departure (1,094 severe crashes) and head-on/ 53%
Highways sideswipe-opposing crashes (204 severe crashes)
Intersections 32%
Work zone crashes 2% 46
Total Severe (Fatal and Incapacitating Injury) Crashes 2,472
Notes:

Information is from the 2009-t0-2013 North Dakota crash data records, which is an update to the information in
the 2013 North Dakota SHSP that used 2007-to-2011 crash records.

Numbers in this table do not add up to the statewide crash numbers because one crash may be categorized into
multiple emphasis areas. For example, one crash may involve a young driver at an intersection and, therefore, be
included in both of these emphasis areas.

1.4 Local Road Safety Program Overview

North Dakota’s local road system encompasses more than 97,500 miles of roadway out of
approximately 106,000 miles statewide. Although, historically, more than 50 percent of severe
crashes in North Dakota occurred on local roads, the density of these crashes was very low
(approximately 0.002 severe crash per mile per year). As a result, local agencies were unable to
identify high-crash locations to nominate for funding through the Highway Safety
Improvement Program (HSIP). Therefore, using stand-in data for the severe crashes, safety
projects were identified using a systemic process to evaluate at-risk locations. The use of the
systemic process was necessary due to the low crash density. Based on revised FHWA policy,
the NDDOT expanded the HSIP to include projects identified through the systemic analysis of
local roads.

TBG040614233503MSP 15
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The focus areas of the systemic risk assessment are rural, paved county' highways, and urban
arterials and collectors in North Dakota’s larger cities (cities with a population greater

than 5,000). Paved, rural county highways were selected based on an analysis of statewide crash
data that indicated that approximately 59 percent of severe local road crashes occurred on rural
county roads. Of these crashes, approximately 40 percent occurred on paved roads, which
account for less than 10 percent of county roads (approximately 6,200 miles). Further analysis
indicated that on these rural highways, the most at-risk elements were roadway segments

(76 percent of severe crashes), horizontal curves (31 percent of severe crashes), and intersections
(20 percent of severe crashes).

Major cities were selected as a focus because approximately 90 percent of the severe local
roadway crashes occurred within the city boundaries of the 12 cities in this category.
Furthermore, 56 percent of the severe crashes occurred on urban arterials and collectors. In
addition, because these 12 cities are responsible for operation and maintenance of U.S. highway
and state highway routes within the municipal limits (not including fully access-managed
facilities, such as freeways), the U.S. and state highways were included in the review.

Figure 1-3 shows the approach used to develop this Plan for the central region counties. The
process began with the crash analysis and concluded with this Plan, the culmination of the
NDDOT and concerned local agencies working together for nearly half a year.

Devel
. Select Safety . eveop , : ;
Crash > Emphasis | Comprehensive o Safety
Analysis - Q\I:_{‘“ ) List of Safety “| Workshop
o Strategies
Local Kick-off
Roadway Webinar Review
- Webinar w/
Photo Log Project Programming  Counties Y
Project Development Identify Identify
Implementation & . Safety e Short List
Evaluation Pl'ojc(:ts of Critical
. Strategies
Refinement & Update i
SHSP
Safety Plan €
FIGURE 1-3

Local Road Safety Program Safety Plan Approach

1 boes not include all paved roads outside municipal limits, but focuses on routes that serve regional travel. For example, a loop
road that is paved and yet only provides access to a residential neighborhood was considered to be a local road given the type of
traffic served by the facility.
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23 USC 409: NDDOT Reserves All Objections



e North Dakota Local Road Safety Program

2.0 Central Region Safety Emphasis Areas and
Crash Overview

The first step in the process to prepare the Plan for the central region was to conduct a crash
analysis overview statewide for North Dakota and then for the central region as a whole.

2.1 Central Region Crash Overview

2.1.1 North Dakota Crash Mapping

Crash data was taken from NDDOT Crash Reporting System (CRS) and placed into ArcGIS for
data exportation based on specific locations relative to local roads. The most recent five-year
period of crash data (from 2009 to 2013) was analyzed and used to determine risk factors
specific to the local roads in the central region, which includes Benson, Bottineau, Dickey,
Emmons, Kidder, LaMoure, Logan, McHenry, McIntosh, Morton, Oliver, Pierce, Rolette,
Sheridan, Sioux, Stutsman, Towner, and Wells counties; and the cities of Jamestown and
Mandan. Consistent with the NDDOT’s SHSP, the analysis focused on severe (fatal and
incapacitating injury) crashes.

2.1.2 Facilities Analyzed

The crash analysis was broken into three main facility types: roadway segments, curves, and
intersections:

e Rural local paved and gravel (CMC) roadway segments were analyzed. Other local gravel
roads were removed from the analysis because of the relatively low percentage of severe
crashes and the lack of infrastructure-based strategies that can be applied to this roadway

type.

e Local rural road intersections with state highways or other local roads were included in the
analysis. Local non-CMC gravel roads intersecting with other local roads were removed
from the analysis due to the very low number of crashes at these intersections.

e Horizontal curves on paved rural local roads were included in the analysis.

e Urban roadway segments and intersections were analyzed in the cities of Jamestown and
Mandan. Urban roadway types analyzed within the city limits included:

- State routes

- Urban principal arterials
- Urban minor arterials

- Urban collector roads

e All other local roadway segments and intersections, including gravel roads, were reviewed
for locations with multiple severe crashes or “hot spots.”
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2.1.3 Crash Data Sets

Crash data for the five years from 2009 to 2013 was used for the central region crash analysis. In
safety analysis, it is recommended that more than one year of data be studied to reduce the
possibility of examining an unusual year. It is also important to include as many years as
necessary to produce a data set that will provide statistically reliable results but not include too
many years so that changed conditions are a concern (for example, reconstructed roads,
addition of STOP signs, and changed speed limits). For the central region, there were not
enough crashes to be statistically reliable; therefore, the analysis also considered crashes for all
Phase 1, 2, 3, and 4 cities and counties combined, statewide data, or national research.

The central region data set includes 5,544 crashes on local roads; of these, 153 were fatal or
incapacitating injury crashes. Disaggregating the severe crashes by road type (paved, gravel, or
local), area (urban versus rural), and crash type category (intersection versus roadway segment
crashes) resulted in the distributions shown in Table 2-1, Figure 2-1, and Figure 2-2.

TABLE 2-1
Severe Crash Distribution (2009 to 2013) for the Rural County/Local Road System

Central Region Statewide

(Percent/Number) (Percent/Number)
Location Figure 2-1 Figure 2-2

80% 59%

Rural Roads
(122 crashes) (589 crashes)
40% 40%
P Rural R
aved Rural Roads (49 crashes) (236 crashes)
14% 12%
CMC G | Road
ravel Roads (17 crashes) (70 crashes)
87% 76%
Paved Rural Road Segments
9 (40 crashes) (173 crashes)
Single Vehicle, Lane departure Crashes on Paved Rural Road 90% 83%
Segments (36 crashes) (143 crashes)

13% 20%
(6 crashes) (46 crashes)

50% 50%
(3 crashes) (23 crashes)

Paved Rural Road Intersections

Paved Rural Road Thru-STOP Intersections

This review shows that, on the local system, severe lane departure crashes on paved roads and
angle crashes at Thru-STOP intersections were overrepresented. Based on statewide traffic
safety data, severe lane departure crashes along curves are also overrepresented.
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Note: Crash tree data may vary from data analysis
due to overlap of crashes on road systems and Source: North Dakota Crash Data, 20092013
data refinement throughout the process. 5 Year Crashes - Severe =Fatal & Incapacitating Injury eraches.
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FIGURE 2-1
Phase 4 Central Region Crash Data Overview — Rural and Urban Local Road Systems (2009 to 2013)
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FIGURE 2-1 (Continued)

Phase 4 Jamestown and Mandan Crash Data Overview — Rural and Urban Local Road Systems (2009 to 2013)
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FIGURE 2-2
North Dakota Crash Data Overview — Rural and Urban Local Road Systems (2009 to 2013)
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FIGURE 2-2 (Continued)

North Dakota Crash Data Overview — Rural and Urban Local Road Systems (2009 to 2013)
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2.2 Central Region Safety Emphasis Areas

The total number of severe crashes (those crashes resulting in a fatality or incapacitating injury)
in each county over the 5-year period from 2009 to 2013 was so few that the crash data was
analyzed at regional, statewide, and national levels for various risk factors.

Section 1.2 described the development of AASHTO'’s emphasis areas, and how this process was
applied to the State of North Dakota to identify statewide safety emphasis areas (Table 1-1). An
identical process was followed for the central region, resulting in the distribution of severe
crashes among AASHTO’s 22 emphasis areas (Table 2-2). The safety emphasis areas for the
central region are consistent with the state’s emphasis areas. This process revealed where
crashes were overrepresented based on a comparison to statewide averages or where a large
enough number of crashes represented an opportunity to substantially reduce crashes. As a
result, the following safety emphasis areas were identified as priorities for safety investments:

e Driver Behavior - Young drivers, aggressive drivers, alcohol-related, and unbelted vehicle
occupants

e Highways - Lane departure and intersection crashes

TABLE 2-2
Central Region Severe Crashes by Safety Emphasis Areas (2009 to 2013

2009 to 2013 Severe Crashes

Central State Local
Statewide Region Roads System
Safety Emphasis Areas (% of Total) % #

Total Severe Crashes
Involvmg Drivers Under Age 21 24% 111  19% 54 33%
Excessive Speed or Aggressive Driving 29% 30% 137 19% 54 48% 83
Alcohol-Related 34% 42% 189 35% 97 53%
Unbelted Vehicle Occupants 55% 62% 280 53% 150 75% 130
Pedestrian Crashes 6% 5% 23 3% 9 8% 14
Bicycle Crashes 2% 2% 8 2% 5 2% 3
Motorcycle Crashes 13% 15% 67 14% 38 17% 29
Heavy Vehicle Crashes 19% 11% 49 16% 46 2% 3
Train-Vehicle Collisions 1% 1% 3 <1% 1 1% 2
Lane Departure (Run-Off-the-Road and Head-On)
Crashes

Head-On 8% 9% 43 11% 31 7% 12

Run-off-the-Road Crashes 44% 58% | 262 | 48% | 136 | 72% | 126

Intersection Crashes

TBG040614233503MSP 2-7
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TABLE 2-2
Central Region Severe Crashes by Safety Emphasis Areas (2009 to 2013

2009 to 2013 Severe Crashes

Central State Local
Region Roads System
Statewide — ——
Safety Emphasis Areas (% of Total) % # % # #
Work Zone Crashes 2% 2% 8 2% 6 1% 2
Deer Collisions 1% <1% 13 2% 6 4% 7
Adverse (Winter) Weather Related 19% 16% 74 19% 53 12% 21
Note:
Severe crashes are those crashes that result in at least one fatality or incapacitating injury.

Strategies to reduce crashes depend on whether a safety emphasis area is infrastructure-based
or driver behavior-based. Infrastructure-based emphasis areas refer to characteristics of the
location (for example, a roadway segment, curve, or intersection) where crashes occurred.
Driver behavior-based emphasis areas refer to motorist characteristics or actions that contribute
to crashes. Because driver behavior is tied to laws made at the national and state levels,
roadway agencies generally have less ability to address driver-behavior-based emphasis areas.
The most effective approach for road authorities to address driver behavior-based emphasis
areas is to focus on public education and law enforcement through cooperation and
collaboration with other county departments, agencies, and schools. Generally, more
opportunities exist for county and city road authorities to address infrastructure-based
emphasis areas, because many of the associated strategies can be implemented as separate
roadway improvement projects, or along with other planned improvements. Specific
infrastructure- and driver behavior-based strategies presented to the participants of the safety
workshop held for the central region are provided in Section 3.2.

2.3 Crash Risk Factors

The objective of the analytical process is to identify candidates for safety investment based on
two criteria: high-crash locations and at-risk locations. A more detailed crash analysis was
performed for each priority crash type to identify (1) locations where these priority crash types
occur at a rate of one or more severe crashes per year, and (2) basic roadway and traffic
characteristics of locations with severe crashes. These characteristics are not considered to be the
cause of crashes, but instead are used to determine the risk that a future severe crash may occur
at a particular location. Information from historic crashes was used to evaluate the remainder of
the region’s local road system and prioritize locations for safety investment based on similar
characteristics.

Urban counties are designated as those containing a city with a population greater than 5,000,
while rural counties are those without cities exceeding this population. Jamestown and Mandan
are the subjects of the urban portion of this Plan for Phase 4 urban areas.

2.3.1 Rural Roadway Segments — Crashes on Paved Roads

Of the more than 97,500 miles of local road system in North Dakota, only 7 percent of the roads
are paved. However, 40 percent of crashes occured on paved roads. Therefore, the focus of the
LRSP is on rural paved roadway segments.

TBG040614233503MSP 2-8
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There are 1,228 miles of rural paved county roads in the central region. From 2009 to 2013,

43 severe crashes were reported on these roads. The predominant crash type on these roads was
single-vehicle (Figure 2-3). The following five risk factors were identified for rural lane
departure crashes on paved roads in the central region counties:

1. Average Daily Traffic (ADT) - Of the rural paved roads, 25 percent of the segment miles
have an ADT greater than 450 vehicles per day. However, 57 percent of the severe lane
departure crashes occurred above this ADT (Figure 2-4). Therefore, any segment with an
ADT greater than 450 vehicles per day received a star.

2. Access Density - Nationally, research has shown that an access density of eight or more
access points per mile (including field entrances, commercial entrances, roadway
access, etc.) increase the likelihood of a severe crash occurring. North Dakota’s review of
severe crashes on their rural county roads (shown in Figure 2-5) demonstrates a similar
relationship. Therefore, any roadway segment with an access density greater than or equal
to eight access points per mile received a star.

3. Lane Departure Crash Density - The average lane departure crash density for the central
region was 0.054 crash per mile. Due to limited number of crashes in each county, any
roadway segment where the lane departure crash density was greater than the average for
the central region received a star.

4. Critical Radius Curve Density - Nationally, lane departure crashes frequently occur within
curves. Curves with radii between 500 and 1,200 feet (that is, critical radius curves) have a
higher severe crash rate than other curves and roadway segments with more curves in this
range are considered to have greater risk. The risk factor is determined by the number of
critical radius curves divided by the length of the segment. The average critical curve radius
density for these types of curves along roadway segments was 0.13 curve per mile for the
central region. Any segment with a critical radius curve density greater than or equal to the
region average received a star.

5. Edge Risk Assessment (ERA) - A rating system was developed to categorize the risk level
of vehicles leaving the travel lane. Roads with a usable shoulder and reasonable clear zone
received a rating of 1. Roads with little or no usable shoulder but with a reasonable clear
zone received a rating of 2, as did roads with a usable shoulder but with fixed objects in the
clear zone. Roads with no usable shoulder and fixed objects in the clear zone received a
rating of 3. Examples of these edge risks are shown in Figure 2-6. Roads with a rating of 2
or 3 received a star.

Detailed segment analyses and results for the counties are provided in Chapter 4. A
prioritization process for each roadway segment was put into place using the five risk factors by
giving stars to each risk factor present. The highest priority roadway segments received the
most stars. In cases where roadway segments received the same number of stars, the ERA, and
ADT were used to break the tie.
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FIGURE 2-3
Severe Crash Types on Rural Paved Road Segments in the Central Region (2009 to 2013)
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FIGURE 2-4

Rural Roadway Segment Average Daily Traffic (ADT) Crash Data for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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FIGURE 2-5
Severe Crashes by Access Density on Rural County Roads for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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1 — Usable Shoulder, Reasonable
Clear Zone

& & 2 — No Usable Shoulder,
Reasonable Clear Zone

2 — Usable Shoulder, Roadside
with Fixed Obstacles

3 — No Usable Shoulder, Roadside
with Fixed Obstacles

FIGURE 2-6
Sample Edge Risk Assessment Ratings and Descriptions
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2.3.2 Rural Curves - Crashes on Paved Roads in Curves

Detailed crash analysis included horizontal curves on rural paved local roads. Research
indicates horizontal curves with certain characteristics contribute to the overall frequency of
lane departure crashes. The 1,228 miles of rural paved roads in the central region contain
428 curves totaling approximately 70 miles in length (6 percent of the road system mileage).

With only 18 severe crashes along curves reported from 2009 to 2013, too few crashes occurred
on these curves to serve as a reliable indicator of the relative degree of risk. However, data for
all counties show the importance of safety improvements on curves to reduce severe crashes
since many severe lane departure crashes occur in curves. As a result, the LRSP team used
characteristics of curves in the county where crashes had occurred, as well as available
information from similar analysis of national and statewide data. Results from Cost-Benefit
Analysis of In-Vehicle Technologies and Infrastructure Changes to Avoid Crashes Along Curves and
Shoulders (compiled by the University of Minnesota and CH2M HILL in June 2009) were also
used in curve analysis and prioritization.

Based on a review of these sources, the following five risk factors were identified for crashes
along curves:

1. Curve Radius - The central region and all counties in Phases 1 through 4 did not have
enough severe curve crashes to provide insight into North Dakota’s characteristics
(Figure 2-7). National data shows that curves with mid-range radii had higher crash
densities. An upper limit of 1,200 feet was used for at-risk curves, because 1,200 feet is a
60-mile-per-hour design speed based on AASHTO’s A Policy on Geometric Design of Highways
and Streets (commonly referred to as the “Green Book;” 6th edition, 2011). A lower limit of
500 feet was used to represent the severe lane departure crashes that were reported in the
region from 2009 to 2013. Any curve with a radius between 500 and 1,200 feet received a
star.

2. Average Daily Traffic (ADT) - Traffic volumes over 450 vehicles per day represent a higher
risk for crashes (Figure 2-8). Sixty-seven percent of severe lane departure crashes occurred
along curves with this ADT and above, while only thirty-two percent of curves are
represented in this range. Therefore, curves with an ADT over 450 vehicles per day received
a star.

3. Intersection within the Curve - In the central region, the presence of an intersection within
a curve increased the risk for a severe crash. Curves with at least one intersection within the
curve received a star.

4. Visual Trap - A visual trap exists when the crest of a vertical curve is located before a
horizontal curve or where a minor road, tree line, or line of utility poles continues on a
tangent to the curve, thereby creating the illusion that the road continues straight ahead
(Figure 2-9). The presence of a visual trap increased the risk of crashes in the central region
and, therefore, received a star.

5. Severe Crashes - If a severe crash occurred on a curve between 2009 and 2013, the curve
received a star.
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FIGURE 2-7
Rural Curve Crashes by Radii — 500 to 1,200 feet for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
20%
18%
16%
14% N
12%
10%
8%
6%
4%
2%
o M
n o mnowmowmomnmoumnmomoumowmo unmowmwouwmwowunmowmwo wmwowOowmwowunmo +
NI aNOMN~MNL ANOMNLWL ANONNL ANOMNLANOMNLANONLANONILANONLAN OO
V N O N < 1D O OO0 0O d N AN N S NN OMNOWOWOOO dd N OO S S 0D OWN O
O V V V V V V V V YV YV YV VAo« A A o <+ 4 4 N o N N NN NN AN NS
N onowmowmowmnmowmo VVV V V V V V V VYV V V V VYV VYV YV VYV YV VAN
NI N O M~NILYT AN ONLMANOWNMOWNMOWLWOWO WMWO WO WwOoWmOowmwowmwo wn o wn
TN MN N N O O N~NOOAONNLOANONLANONNL ANONL ANON~NLANON WL AN
OO N AN N NN OMNOWOWONN O A d AN MO < < N O
e AN AN AN AN AN AN N NN
Average Daily Traffic (vpd)
% Total Crashes (667 crashes) I % Severe Crashes (72 crashes)
% Severe Lane Departure (58 crashes) % Curves (1799 curves)
FIGURE 2-8
Rural Curve Crashes by Average Daily Traffic (ADT) — Greater than 450 Vehicles per Day for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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FIGURE 2-9
Example of a Visual Trap — Minor Road Intersects Roadway on a Curve

Based on 163 total crashes and 16 severe lane departure crashes along the curves on central
region rural roads, those with intersections and visual traps have a higher crash density (are
more at risk) than those without such features. These risk factors have also been observed
nationally.

Detailed curve analyses and results for the counties are provided in Chapter 4. The five risk
factors were used to prioritize curves in the county, with the highest-priority curves receiving
the most stars. Curves were reviewed for proximity to high-priority curves and existing
conditions as well.

Curves in the central region were screened for compliance with the Manual on Uniform Traffic
Control Devices (MUTCD; 2009) requirement regarding traffic signs at horizontal curves. Under
this requirement, a curve must have an advance horizontal alignment warning sign if the daily
traffic is greater than 1,000 vehicles per day and if speed differential (the difference between the
speed limit and the advisory speed) meets certain thresholds. A horizontal alignment sign and
advisory speed plaque are recommended when the speed differential is 5 mph, and they are
required if the speed differential is 10 mph or greater. Curve radius was used to estimate
whether individual curves meet the speed differential requirements for advance warning signs
and advisory speed plaques. The estimated advisory speeds (assuming a 55-mph speed limit,
6-percent superelevation, and friction factor that are consistent with the AASHTO Green Book)
based on the curve radius are as follows:

e 900 to 1,100 feet - 50 mph

e 700 to 900 feet - 45 mph

e 500 to 700 feet - 40 mph

e 300 to 500 feet - 35 mph

e Under 300 feet - 30 mph or slower

For this analysis, no suggested advisory speed is provided for curves with a radius under

300 feet; these curves should be investigated further by the county to determine the appropriate
advisory speed. Additionally, it is recommended that the county complete its own ball-bank
indicator assessment of all curves to determine whether the curves on their road system meet
the MUTCD requirement and to verify suggested advisory speeds.

TBG040614233503MSP 2-15
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If a curve was not selected as a project candidate through the LRSP risk assessment process

(although the curve has an ADT greater than 1,000 vehicles per day and a radius under

1,100 feet), the curve was flagged for the county to determine the need for additional signs

based on MUTCD guidance.

2.3.3 Rural Intersections — Crashes at Thru-STOP Intersections

At the central region’s rural intersections, a severe crash is most common at Thru-STOP
intersections,! whereall of the of severe intersection crashes occurred from 2009 to 2013

(Figure 2-10). Severe right-angle and single vehicle crashes are the most common types of
crashes at these intersections (Figure 2-11).

M Thru-Stop

H All-Way Stop
m Yield

H Signal

H Uncontrolled

= Unknown

FIGURE 2-10

Phase 4 Central Region Rural Severe Crashes by Traffic Control Device (2009 to 2013)

1 Those intersections where traffic on the more heavily used road may proceed through the intersection without stopping, while
traffic on the less-used crossroad must stop at the STOP sign before proceding through the intersection.
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M Single Veh

H Right Angle

H Angle (Not Specific)

H Angle (Opposite Direction)

M Rear End

FIGURE 2-11
Phase 4 Central Region Rural Intersection Severe Crashes by Crash Type (2009 to 2013)

In the central region, 584 rural intersections with 463 Thru-STOP locations were reviewed. The
average severe crash density at rural Thru-STOP locations is 0.01 severe crash per intersection
per year. This low density supports assessing an intersection risk based on the characteristics of
the locations where severe crashes occurred. The following seven rural Thru-STOP risk factors
were identified for severe right-angle crashes:

1.

ADT Cross Product - 63 percent of the severe right angle crashes at rural Thru-STOP
intersections occurred at intersections with an ADT Cross Product? of major and minor
entering vehicles greater than 80,000 (Figure 2-12). An intersection was considered to have a
higher risk of severe right angle crashes if the ADT Cross Product was greater than 80,000.
These intersections received a star.

Skew - As the intersection skew (the angle at which one road intersects another) increases,
the crash risk also increases (Figure 2-13). At a 20-degree skew, the crash risk compared to
that of a 90-degree intersection is increased by approximately 10 percent. While the region’s
severe right-angle crash data set was too small to determine if skew plays a role in crashes,
it has been proven nationally that the greater the skew, the greater the likelihood for a crash
(Figure 2-13). Intersections with a skew greater received a star.

Within or Near a Curve - Research has shown that intersections located within or near a
horizontal curve are subject to a higher level of risk. This risk factor was supported by the
analysis (Figure 2-14). In this analysis, intersections located within or near a horizontal
curve received a star.

Development Present - Research has shown that intersections with commercial
development in one or more quadrants have a higher level of risk, possibly due to vehicles
entering or exiting the development. Private residences or farms were not included as

2 The ADT Cross Product is the major-street entering volume multiplied by the minor-street entering volume.
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development. Intersections with development present had more severe crash rates

(Figure 2-14) and therefore received a star.

5. Railroad Crossing - Intersections on or near a railroad crossing are subject to increased risk
because drivers must navigate the railroad tracks while approaching the intersection. The
rural analysis supported this risk factor (Figure 2-14). An intersection with a railroad

crossing on one of the approaches received a star.

6. Previous STOP More than 1 Mile Before the Intersection - When traveling longer
distances without encountering a STOP sign, drivers lose attention, and research has shown
those intersections to be at higher risk (Figure 2-14). National data were used to confirm this
risk factor. Intersections at which either of the stopped approaches do not enocounter a

STOP sign within 1 mile received a star.

7. Total Crashes - If an intersection had any type of crash from 2009 to 2013, the intersection

received a star.
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FIGURE 2-12
Rural ADT Cross Product for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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FIGURE 2-14

Rural Intersection Risk Factors for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)

The central region had 207 total rural intersection crashes from 2009 to 2013, and only 13 of
those crashes were severe. Due to the small number of severe crashes, some of the data and risk
factors may be misleading based on the county data alone. National data were used to confirm

intersection risk factors.
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Detailed intersection analyses and results for the counties and cities are provided in Chapter 4.
Due to the large number of intersections, each intersection was prioritized using the seven risk
factors by giving stars to each risk factor present. The highest-priority intersections received the
most stars. In cases where two or more intersections received the same number of stars, crash
costs were used to break the tie and determine priority.

2.3.4 Urban Roadway Segments - Cities with Populations Greater than 5,000 (Cities
of Jamestown and Mandan)

Approximately 78 miles of urban local roads were reviewed, where 1,859 total and 15 severe
crashes occurred from 2009 to 2013. Nationally, research has shown that rear-end and head-on
crashes are most common on urban local roads.

Although a variety of data was collected for each local roadway segment, only the following
four risk factors were identified for segments within the cities of Jamestown and Mandan:

1. Average Daily Traffic (ADT) - Both rear-end and head-on crashes were overrepresented in
road corridors with ADT volumes greater than 5,000 vehicles per day (Figure 2-15).
Corridors with an ADT greater than 5,000 vehicles per day received a star.

2. Access Density - Rear-end and head-on crashes are overrepresented along corridors with
access densities greater than or equal to 30 access points per mile (Figure 2-16), and
therefore received a star.

3. Road Geometry - Crashes are overrepresented per corridor mile on roadways with four or
more lanes (Figure 2-17), and therefore multilane roadways were given a star.

4. Speed Limit - Severe rear-end and head-on crashes were overrepresented in low-speed
corridors (between 30 and 40 mph) (Figure 2-18), and therefore received a star.

Detailed urban segment analyses and results for Jamestown and Mandan are provided in
Chapter 4. The four risk factors were used to prioritize roadway segments, with the highest
priority segments receiving the most stars. High-priority roadway segments were also reviewed
from a corridor perspective so that suggested safety improvement projects create a consistent
corridor throughout the urban area.
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FIGURE 2-15

Urban Roadway Segment Average Daily Traffic (ADT) for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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FIGURE 2-16

Urban Roadway Segment Access Density for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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FIGURE 2-17

3 Urban Road Geometry for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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FIGURE 2-18
Urban Roadway Segment Crashes by Speed for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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2.3.5 Urban Intersections - Right-Angle Crashes, Cities with Populations Greater
than 5,000 (Cities of Jamestown and Mandan)

In the cities of Jamestown and Mandan, 135 intersections including 20 signalized intersections
were analyzed. Of the over 1,054 total crashes, only 11 severe crashes occurred at the Jamestown
and Mandan urban intersections analyzed. This data supports assessing an intersection’s risk
based on the characteristics of locations with severe crashes. From the variety of information
collected for each intersection, the following six risk factors for right angle crashes were chosen:

1. Traffic Control Device - Severe crashes are overrepresented at signalized intersections
versus other intersection control types in urban areas (Figure 2-19). Therefore, signalized
intersections received a star.

2. Entering ADT - Higher volumes of vehicles entering intersections were considered a risk
factor. Approximately 46 percent of right angle crashes at signalized intersections in the
urban areas for all phases occurred at intersections with an entering ADT greater than
17,500 vehicles per day (Figure 2-20). Therefore, any intersection with an entering ADT
greater than 17,500 vehicles per day received a star.

3. Road Geometry - Severe and right-angle crashes were overrepresented on divided
roadways with signalized intersections (Figure 2-21). Therefore, intersections on divided
roadways received a star.

4. Major Corridor Speed Limit — Low-speed limit corridors were found to act as a surrogate
for severe angle crashes (Figure 2-21). Therefore, intersections with speed limits between 30
and 50 mph received a star.

5. Total Lanes on Major Approach -- Severe and severe angle crashes were overrepresented at
intersections containing five or more approach lanes on at least one leg on the major street
(Figure 2-22). Therefore, intersections with five or more lanes total in both directions
received a star.

6. Severe Crashes - Any intersection where one or more severe crashes had occurred received
a star.

Detailed urban intersection right angle analyses and results for the Jamestown and Mandan are
in Chapter 4. The risk factors previously listed were used to help prioritize intersections with
the highest priority intersections receiving the most stars. Right angle crash intersections were
reviewed as urban corridors to create a consistent corridor throughout the urban area and to
discourage implementing strategies at just one or two high priority intersections along a
corridor if the remaining intersections have the same characteristics.
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FIGURE 2-19
Urban Crashes by Intersection Traffic Control Device for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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FIGURE 2-20
Urban Crashes by Intersection Entering Vehicles Average Daily Traffic (ADT) for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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FIGURE 2-21
Urban Crashes by Road Geometry at Intersection for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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FIGURE 2-22
Urban Crashes by Intersection Approach Speed Limit for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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FIGURE 2-23

Urban Signalized Intersection Crashes by Major Approach Lanes for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3 and Phase 4)
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FIGURE 2-24
Urban Crashes by Intersection Entering Vehicles Average Daily Traffic (ADT) for All Phases
Source: 2008-2012 (Phase 1 and Phase 2), 2009-2