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North Dakota Local Road Safety Program

Executive Summary

This Local Road Safety Program (LRSP) Plan (Plan) was prepared for the 17 counties (Adams,
Billings, Bowman, Burke, Divide, Dunn, Golden Valley, Grant, Hettinger, McKenzie, McLean,
Mercer, Mountrail, Renville, Slope, Stark, and Williams) and two cities (Dickinson and
Williston) in the western region of North Dakota. The Plan also addresses key routes that make
up the highway network for Theodore Roosevelt National Park. 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 western 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.

The 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 western region, because there may
be other safety improvement strategies that are considered high-cost or low-cost that are also
effective, but cannot be systematically applied across a county or local road system. While this
Plan 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 Plan includes the following:
e Description of the safety emphasis areas.
e 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 $16.2 million of suggested safety projects across the western
region (Table ES-1), including the completed 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
Western Region Total Safety Project Costs

Rural Projects Roadway Segments Intersections

Adams County $69,471 $220,164

$84,960 $65,733

Billings County $54,332 $84,360 $90,438 $229,130

Bowman County $77,652 $148,560 $181,957 $408,169

Burke County $33,488 $94,200 $18,651 $146,339

Divide County $82,719 $142,200 $16,355 $241,274

Dunn County $89,973 $330,360 $42,660 $462,993

Golden Valley County $36,060 $27,720 $21,240 $85,020

Grant County $0 $75,240 $96,480 $171,720

Hettinger County $82,345 $59,520 $18,752 $160,616

McKenzie County $187,125 $647,760 $111,235 $946,120

McLean County $140,181 $3,485,940 $49,221 $3,675,343

Mercer County $366,048 $300,720 $119,618 $786,386

Mountrail County $51,084 $2,679,780 $24,141 $2,755,005

Renville County $163,800 $65,880 $137,187 $366,867

Slope County $7,605 $31,200 $22,107 $60,912

Stark County $504,203 $375,180 $57,701 $937,085

Williams County $316,395 $1,626,780 $205,197 $2,148,372

Theodore Roosevelt
National Park

$125,700 $13,320 $0 $139,020

Intersections —
Intersections — Pedestrians and
Urban Projects Roadway Segments Right-Angle Bicyclists

Dickinson $632,667 $1,199,067

$558,000

Williston $596,160 $6,000 $438,600 $1,040,760

The data-driven analytical process that identified lane departure crashes along roadway
segments and curves, and right angle and pedestrian/bicycle involved crashes at intersections
as safety emphasis areas also identified crashes involving heavy vehicles as a priority in the
western region. Statewide, severe crashes involving heavy vehicles accounts for 18 percent of all
severe crashes, but over 30 percent of severe crashes in the western region involve heavy
vehicles. In addition, 67 percent of all severe heavy vehicle crashes in North Dakota occur in the
western region. As a result, addressing heavy vehicle-related crashes is considered a priority in
the western region. Further analysis of these crashes determined that more than 80 percent of
the heavy vehicle crashes occur on the state highway system. This fact combined with the
NDDOT’s greater access to financial resources has caused the NDDOT to take the responsibility
for analyzing the details about heavy vehicle crashes and take the lead in identifying candidate

TBG040614233503MSP ES-2
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locations and then developing and implementing truck related safety projects. Additionally, the
predominant crash types for severe heavy vehicle crashes in western North Dakota can be
reduced by the suggested systemic projects for county roads and city streets.

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 western 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.

The rankings of county/local roadway facilities are based on a comparison with documented
risk factors. There is no expectation or requirement that the highway agencies of the western
region pursue safety projects in the exact ranking order. The ranking 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:
Risk Management). 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.

As with any transportation plan, the expected life of this document is limited. This is because
the distribution of crashes can change over time, just as roadway and traffic conditions change,
which may contribute to the occurrence of crashes. This Plan contains $16 million of potential
safety projects, which could provide the western region with a sufficient backlog of projects for
up to 5 years. As a result, the counties and cities are encouraged to periodically update this
Plan.

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.

TBG040614233503MSP ES-3
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TABLE ES-2
HSIP Solicitation Schedule

Month Task Description

Solicitation for HSIP is sent out to all counties, districts, metropolitan planning
October/November organizations (MPOs), cities, and tribes. The counties, districts, MPOs, cities, and tribes
will have about 6 weeks to respond.

LTI (IO NDDOT reviews the requests and conducts additional studies if required.

March

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

TBG040614233503MSP ES-4
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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 only 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, Adams,
Billings, Bowman, Burke, Divide, Dunn,
Golden Valley, Grant, Hettinger, McKenzie,
McLean, Mercer, Mountrail, Renville, Slope,

The Strategic Highway Safety Plan (SHSP)
development process was key in helping us identify
the importance of local roads to achieve our long-
term safety goals. This data-driven process helped us
to transition to a systemic identification of crash
types on all roads in addition to our traditional crash
location (or hot spot) approach on the state system.
As a result, the NDDOT has partnered with local
stakeholder to prepare road safety plans that will
identify potential safety projects consistent with the
SHSP.
— Grant Levi, P.E., Director
North Dakota Department of Transportation

\.

Stark, and Williams counties; Theodore Roosevelt National Park; and the cities of Dickinson
and Williston participated in developing this LRSP Plan (Plan) as Phase 3 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 western region. The area
covered by the Plan includes portions of NDDOT District 1 - Bismarck, District 4 - Minot,
District 5 - Dickinson, and District 7 - Williston (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 with
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
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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, 19,368 total crashes and 901 severe crashes occurred in the western region over the

5-year period from 2009 to 2013.
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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. Nationally, the number of fatalities 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
in the U.S. 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:

Shifts in the age of the driving population.

TBG040614233503MSP
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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 Planand 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 serious crashes because: (1) efforts were not focused on serious 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 the
occurrence of 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 —engineering, education, enforcement, and emergency medical
services (EMS) —when identifying safety priorities for their roads. In addition, selecting safety
emphasis areas focuses agencies 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. The 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
incapacitating injury crashes.

1.3 North Dakota’s Statewide Safety Planning Efforts

In 2004, North Dakota had a fatality rate of 1.34 fatalities per 100 million vehicle miles traveled
(100MVMT) 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 to
above the national average (1.11 fatalities per 100MVMT) and the overall number of traffic
fatalities have gradually increased (see Figure 1-2). In 2012, there were 170 fatalities on North
Dakota roads; the most traffic fatalities reported in the state since 1982. In 2013, the number of
North Dakota traffic fatalities decreased to 148, the same number as in 2011.

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 average of traffic
fatalities to 100 or fewer by 2020.

TBG040614233503MSP 14
23 USC 409: NDDOT Reserves All Objections



LOCAL ROAD SAFETY PROGRAM NOVEMBER 2014
CHAPTER 1: INTRODUCTION

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 Drivers Under Age 21 22% ‘ 501
Involving Drivers Over Age 64 280
) Speeding or Aggressive Driving 26% ‘ 576
Drivers
Alcohol-Related 30% ‘ 667
Distracted, Asleep, or Fatigued Drivers 206
Unbelted Vehicle Occupants 48% ‘ 1,067
) Pedestrians 5% 117
Special Users -
Bicycle 2% 46
) Motorcycles 12% 265
Vehicles .
Heavy Vehicle 15% 342
Train-Vehicle Collisions 1% 13
Lane-Departure
. Including both lane-departure (898 severe crashes) and head-on/
Highways sideswipe-opposing crashes (150 severe crashes)
Intersections
Work Zone 2% 36
Total Severe (Fatal and Incapacitating Injury) Crashes 2,231
Notes:
Information is from the 2008-t0-2012 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 1-5
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The focus areas of the systemic risk assessment are rural, paved county1 and National Park
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 55 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 (18 percent of severe crashes).

Major cities were selected as a focus because approximately 90 percent of the severe local-road
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 western 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.

Select Safety Develop
Crash [ Em h“h .| Comprehensive o  Safety [
Analysis ” jj 1 " “| List of Safety “| Workshop
e Strategies
Local Kick-off
Roadway Webinar Review
. Webinar w/
Photo Log Project Programming Counties A
Project Development [dentify Identify
Implementation < . 's'-lfet\“ < Short List
Evaluation Pl'oje(;ts qf(‘ritif.al
Refinement & Update Strategies
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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2.0 Western Region Safety Emphasis Areas and
Crash Overview

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

2.1 Western Region Crash Overview

2.1.1 North Dakota Crash Mapping

Crash data was taken from the NDDOT Crash Reporting System (CRS) and placed into ArcGIS
for data exportation based on specific locations relative to local roads. The most recent 5-year
period of crash data (from 2009 to 2013) was analyzed and used to determine risk factors
specific to the local roads in the western region, which includes Adams, Billings, Bowman,
Burke, Divide, Dunn, Golden Valley, Grant, Hettinger, McKenzie, McLean, Mercer, Mountrail,
Renville, Slope, Stark, and Williams counties; Theodore Roosevelt National Park; and the cities
of Dickinson and Williston. 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 separated into three main facility types: roadway segments, curves, and
intersections:

e Paved rural local roadway segments and local county major collector (CMC) gravel roads
were analyzed for multiple crash locations. Other local gravel roads were removed from the
analysis because of the relatively low percentage of severe crashes and due to 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 Dickinson and
Williston. The following urban roadway types within the city limits were analyzed:

- 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 5 years from 2009 to 2013 was used for the western region crash analysis. In
safety analysis, it is recommended that more than 1 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 too long so
that changed conditions are a concern (for example, reconstructed roads, addition of STOP
signs, and changed speed limits). For the western region, there were not enough crashes to be
statistically reliable; therefore, decisions also considered crashes for all Phase 1, 2, and 3 cities
and counties combined, statewide data (Figure 2-2), or national research.

The western region data set includes 8,686 crashes on local roads; of these, 336 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 distribution shown in Table 2-1, Figure 2-1, and Figure 2-2.

TABLE 2-1
Severe Crash Distribution (2009 to 2013

Western Region Statewide
Location (Percent/Number) (Percent/Number)

69% 55%

Rural Roads (232 crashes) (594 crashes)
Paved Rural Roads (83 ithes) (237‘:;?::;1:35)
CMC Gravel Roads (33 ir‘z:hes) (71 irzaofhes)

Paved Rural Road Segments (64 Zri)fhes) 173 Z?;/;hes)
Single Vehicle, Lane-Departure Crashes on Paved Rural Road 81% 83%

Segments (52 crashes) (143 crashes)
18% 20%
(15 crashes) (46 crashes)

40% 50%
(6 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.

TBG040614233503MSP 22
23 USC 409: NDDOT Reserves All Objections



LOCAL ROAD SAFETY PROGRAM
CHAPTER 2: WESTERN REGION SAFETY EMPHASIS AREAS AND CRASH OVERVIEW

NOVEMBER 2014

Source: North Dakota Crash Data, 2009-2013 5 Year Crashes
-- Severe = Fatal + A-injury crashes. 19,368 Note: Crash tree data may vary from data analysis
FHASE SOVESTERN COUNTIES = due to overlap of crashes on road systems and
Example | data refinement throughout the process.
All-% v
Bbea =% State System County / Local
10,682 —55% 8,686 —45%
565—63% 336—37%
Urban Rural Unmappable
4,900 -56% 2,961 —34% 825-10%
74-23% 232-69% 30-9%
\'a ¥ Y
Collector Local Minor Arterial
981—20% 2,921 -60% 998 —20% 4
16-22% 38-51% 20-27% CMC Gravel Local Paved
342-12% 1,747 -59% 872-29%
Not Animal 33-14% 116-50%
262-% <
33-100% Not Animal Not Animal
ha ' > 4 1,546 —89% 649 —74%
Segment Intersection 116-100% 82-99%
211-81% 41-16% ¥
28-85% 5-15% Intersection Segment
v 378 -25% 459 71%
Single Vehicle 21-18% 64—78%
26-63% ¥ o
v 2-40% None Stop/Yield Stop/Yield None
Single Vehicle — 178 (84%), 25 (89%) 215657_?:3 6337 11::: 5577 :::: ";"7 :;x’
Rear End — 12 (6%), 1 (4%) | =
V- Y
Angle (Not Spec) | Single Vehicle —339(74%),52 (81%) Single Vehicle
e Single Vehicle — 862 (82%), 84 (93%) 19-30% Rear End — 40 (9%), 4 (6%) 33-47%
SingleVehicle SS Same —17 (2%), 2 (2%) 2-67% v 1-50%
38-21% Rear End - 74 (7%),1 (1%6) ¥ v [ RightAngle—10 (18%),3 (50%)
4-16% On Curve Single Vehicle — 166 (65%), 9 (56%) On Curve e (Not Spec) —19 (33%), 2 (33%)
Single Vehicle | _ e (Not Spec) — 20 (8%), 4 (25%) | | Single Vehicle
208-24% | 112-33%
28-33% 18-35%

FIGURE 2-1

Western Region Crash Data Overview — Rural and Urban Local Road Systems (2009 to 2013)
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Source: North Dakota Crash Data, 2009-2013 5 Year Crashes Note: Crash tree data may vary from data analysis due to
-- Severe = Fatal + A-injury crashes. | f h d dd fi
URBAN COUNTIES (Stark, Williams) overlap of crashes on road systems an ata refinement
throughout the process.
Example
All - %
Severe — % v v
State System County / Local
5,046— 50% 5,120—50%
214-61% 136—39%
1
Y Y Y
Urban Rural Unmappable
3917-77% 919-18% 284 5%
60— 44% 69— 51% 7—5%
| . A—
V v CMC Gravel Local Paved
Collector Local Minor Arterial 51-6% 598 65% 270-29%
981-25% 1,938—49% 998 26% 5-7% 35-51% 29-42%
16—27% 24— 40% 20-33% |_‘
- Not Animal
Non Ped/Bike Non Ped/Bike Non Ped/Bike 544 91%
967-99% 1,916—99% 992-99% 35 100%
13-81% 19-79% 14-70% —
gt 1 L) g—1 g v—l—v
Segment Segment Intersection Segment Intersection Segment Intersection
479 50% 1,162 61% 691 - 36% 541 - 55% 397 - 40% 316—58% 162 - 30%
10— 77% 9-47% 9—-47% 8—-57% 5-36% 25— 71% 8—-23%
Intersection " T ' 5 = S 5 o o & ¢
446 46% Single Vehicle — 186 (16%), 8 (89%) Single Vehicle — 106 (20%), 6 (75%) Single Vehicle None
— o, ) _ o, o,
3230 Rear End — 350 (30%), 1 (11%) Angle (Not Spec)—128(24%), 1 (13%) 246 78% 04 58%
St r;, 1d v ) 4 24— 96% 6—75%
op/Yiel -
D=2 Stop/Yield None f;‘;l”'ﬁ;:!/‘: On glrve Sing]etehicle
—100% 146-15% 473-68% .
3100 4-80% Single Vehicle 56— 60%
b | 1-11% 6—67%
5 Y 71—29% 5-83%
Right Angle ¥ Right Angle 11— 46%
77— 33% Right Angle sgﬁ 2006 =
2-67% 41 - 28% 5 _50%
1-100% —
Single Vehicle — 83 (17%), 8 (80%) Angle (Not Spec) — 170(36%), 2 (33%)
Rear End — 94 (20%), 2 (20%) ight Angle — 122 (26%), 2 (33%)

FIGURE 2-1 (Continued)

Stark County/City of Dickinson and Williams County/City of Williston Crash Data Overview — Rural and Urban Local Road Systems (2009 to 2013)
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Note: Crash tree data may vary from data analysis due to

¥

Single Vehicle — 803 (25%), 16 (59%)

Angle (Not Spec) — 1,160 (38%), 10 (27%)

Source: North Dakota Crash Data. 20092013 5 Year Crashes overlap of crashes on road systems and data refinement
-- Severe =Fatal + A-injury crashes. 90,978 throughout the process.
2,472
Example
All - % v
Severe— %
State System County / Local
42,178 46% 48,800 54%
1,382 56% 1,090 44%
1 Y
Urban Rural Unmappable
35,848 74% 10,343-21% 2,609 5%
403-37% 594 55% 93-8%
A7 i Y L7 ¥
Collector Local Minor Arterial Principal Arterial See Next Slide
6,246 - 18% 17,561 —-49% 8,715 24% 3,308 9%
62— 15% 175-44% 137-34% 29— 7%
¥
Non Ped/Bike Non Ped/Bike Ped Non Ped/Bike Non Ped/Bike Intersection Signal
6,109 98% 17,320—-99% 130-1% 8,544 98% 3,268—99% 1,228—38% > 305-25%
48— T77% 142 81% 26— 15% 109 80% 25-86% 16— 64% 6 —38%
y—7 4 L v o
Segment Segment Intersection Segment Intersection Segment Rear End
3,154 52% 9,331 - 54% 6,688 39% 4,297 - 50% 3,748 - 44% 1,873 - 57% 105 34%
27-56% 69— 49% 67—47% 47-43% 53-49% 7-28% 2-33%
Intersection " T " T
2,632 43% Single Vehicle — 3,036 (33%), 53 (77%) Single Vehicle — 779 (18%), 23 (49%) Rear End — 1,226 (65%), 3 (43%)
’2 0 42% Angle (Not Spec) — 2,067 (22%), 4 (6%) Rear End — 1,897 (44%), 7 (15%) Single Vehicle — 169 (9%), 2 (29%)
Vo Head On — 278 (3%), 4 (6%) Angle (Not Spec) — 680(16%), 5 (11%)
Stop/Yield . 4 Y yY——-
1,104 — 42% Stop/Yield None Signal Other/Unknown
11— 55% 2,359-35% 3,028—45% 1,254-33% 670—18%
' 19-28% 37-55% 13-25% 17-32%
Angle (Not Spec) :V W_
564—51% Right Angle — 676 (29%), 13 (68%) Angle (Not Spec)
6—55% Angle (Not Spec) — 1,260 (53%), 5 (26%) 488—39%
7 —54%

gle (Not Spec) — 204 (30%), 6 (35%)

Rear End — 913 (29%), 4 (15%)

Single Vehicle — 543 (18%), 17 (46%)

An,
Right Angle - 194 (29%), 6 (35%)

FIGURE 2-2

North Dakota Crash Data Overview — Rural and Urban Local Road Systems (2009 to 2013)
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Note: Crash tree data may vary from data analysis due to

foé‘g‘f;f;";];tﬁaf‘ﬁgﬁh c[r):st]?éioog_zms . Ye;:}g;fhes overlap of crashes on road systems and data refinement
2,472 throughout the process.
Example I
All -%
Severe—% v v
State System County / Local
42,178—46% 48,800 54%
1,382 56% 1,090 44%
¥ 4 \
Urban Rural Unmappable
35,848-74% 10,343-21% 2,609— 5%
403-37% 594 55% 93— 8%
v
See ¢ ¢ ¢
REehionsSiie CMC Gravel Local Paved
865 8% 5,519 54% 3,959 38%
Not Animal 71-12% 286—48% 237-40%
612—71% [« ] —
70— 99% Not Animal Not Animal
y————¥ 4,446 —81% 2,327-59%
Segment Intersection 285—-99% 227-96%
502 82% 80— 13% \a 4 ! N a L Y
58— 83% 7-10% Segment Intersection Segment Intersection
V 2,810- 63% 1,008—23% 1,659-71% 531-23%
Single Vehicle 207-73% 57-20% 173—76% 46— 20%
48— 60% yY———¥y YyY————¥V
" 4-57% None Stop/Yield Stop/Yield None
Single Vehicle 441 (88%), 53 (91%) 581 58% 184-18% 225-42% 217-41%
39— 68% 10— 18% 23-50% 12-26%
Head On — 9 (2%), 4 (7%) Y i =]
Rear End — 25 (5%), 1 (2%) - - -
v - _ h 4 Right Angle Single Vehicle — 1,221 (74%), 143 (83%) Single Vehicle
On Carve Single Vehicle —2,229(79%), 189 (91%) 42 -23% Head On — 28 (2%), 11 (6%) 112—-52%
. . Head On — 42 (2%), 5 (2%) 6—60% Rear End — 161 (10%), 9 (5%) 6—50%
Single Vehicle Rear End — 238 (9%), 4 (2%) A 4
75 17% 2 A Right Angle — 61 (27%). 10 (43%)
7-13% On Curve Single Vehicle —360 (62%), 22 (56%) On Curve Angle (Not Spec) — 74 (33%), 4 (17%)
Single Vehicle ight Angle — 44 (8%), 9 (23%) Single Vehicle
408-18% 273-22%
47-25% 45-31%

FIGURE 2-2 (Continued)

North Dakota Crash Data Overview — Rural and Urban Local Road Systems (2009 to 2013)
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2.2 Western 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 western region, resulting in the distribution of severe
crashes among AASHTO'’s 22 emphasis areas (Table 2-2). The safety emphasis areas for the
western 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

This data driven process that identified the driver behavior and infrastructure safety emphasis
areas also identified crashes involving heavy vehicles as a priority in the western region.
Statewide, severe crashes involving heavy vehicles accounts for 18 percent of all severe crashes,
but over 30 percent of severe crashes in the western region involve heavy vehicles. In addition,
67 percent of all severe heavy vehicle crashes in North Dakota occur in the western region. As a
result, addressing heavy vehicle related crashes is considered a priority in the western region.
However, further analysis of these crashes determined that more than 80 percent of the heavy
vehicle crashes occur on the State’s system of highways. This fact combined with the NDDOT’s
greater access to financial resources led the NDDOT to take the responsibility for analyzing the
details about heavy vehicle crashes. This will also include leading the effort to identify
candidate locations and then developing and implementing truck related safety projects.

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

2009 to 2013 Severe Crashes

Western State Local
. Region Roads System
Statewide
Safety Emphasis Areas (% of Total) % ‘ # % # % ‘ #
Total Severe Crashes 2,472 901 565 336
Involvmg Drivers Under Age 21 21% 17% ‘ 157 15% 84 22% ‘
Excessive Speed or Aggressive Driving 25% 26% 232 22% 126 32% 106
Alcohol-Related 29% 20% 265 24% 137 38% 128
Unbelted Vehicle Occupants 48% 46% | 414 41% 229 55% 185
Pedestrian 5% 3% 27 2% 9 5% 18
Bicycle 2% 1% 7 <1% 1 2% 6
Motorcycle 11% 7% 62 7% 41 6% 21
TBG040614233503MSP 2-7
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TABLE 2-2
Western Region Severe Crashes by Safety Emphasis Areas (2009 to 2013

2009 to 2013 Severe Crashes

Western State Local
S —— Region Roads System
Safety Emphasis Areas (% of Total) % ‘ # %

Heavy Vehicle 18% 30% | 270 | 38% | 217 | 16% 53
Train-Vehicle Collisions 1% 1% 5 0% 0 1% 5
Lane-Departure (Run-Off-the-Road and Head-On)

Head-On 8% 9% 84 13% 75 3% 9

Run-off-the-Road 38% 42% | 382 | 33% | 187 | 58% | 195
Intersection 28% 25% 223 27% 152 21% 71
Work Zone 2% 2% 21 3% 18 1% 3
Deer Collisions 1% <1% 2 <1% 2 0% 0
Adverse (Winter) Weather Related 17% 17% | 151 | 21% | 116 | 10% 35
Note:

Severe crashes are those crashes that result in at least one fatality or incapacitating injury.

Strategies to reduce severe 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 western 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.
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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. The cities of Dickinson
and Williston are the subjects of the urban portion of this Plan for Phase 3 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.

There are 1,141 miles of rural paved county roads in the western region. From 2009 to 2013,

83 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 western region counties:

1. Average Daily Traffic (ADT) - Of the rural paved roads, 28 percent 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.) increased 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 with a slightly lower threshold of six access points per mile. Therefore, any
roadway segment with an access density greater than or equal to six access points per mile
received a star.

3. Lane-Departure Crash Density - The average lane-departure crash density for the western
region was 0.065 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 western 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 0.253 curve per mile for the
western 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 were evaluated
using photos taken in the autumn of 2013 to determine the rating. Roads with a rating of 2
or 3 received a star.
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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.

Head On
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Rear End

: 3%
Angle (Same Dir)

1%

Angle (Not Specific)
9%

Right Angle
15%

Single Vehicle
68%

Sideswipe Passing
3%

FIGURE 2-3
Severe Crash Types on Rural Paved Road Segments in the Western Region (2009 to 2013)
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FIGURE 2-4
Rural Roadway Segment Average Daily Traffic (ADT) Crash Data for All Phases

Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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FIGURE 2-5

Severe Crashes by Access Density on Rural County Roads for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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1 — Usable Shoulder, Reasonable
Clear Zone

% 3 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 1,141 miles of rural paved roads in the western region contain
776 curves totaling approximately 131 miles in length (11 percent of the road system mileage).

With only 27 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 western region and all counties in Phases 1 through 3 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 (mph) 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). In the western region, 74 percent of severe lane-departure
crashes occurred along curves with this ADT, while only 37 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 western 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 western 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: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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FIGURE 2-8
Rural Curve Crashes by Average Daily Traffic (ADT) — Greater than 450 Vehicles per Day for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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FIGURE 2-9
Example of a Visual Trap — Minor Road Intersects Roadway on a Curve

Based on 240 total crashes and 22 severe lane-departure crashes along the curves on western
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 western 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 differentials (the difference between
the speed limit and the advisory speed) meet 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:

900 to 1,100 feet - 50 mph

700 to 900 feet - 45 mph

500 to 700 feet - 40 mph

300 to 500 feet - 35 mph

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.
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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 western region rural intersections, a severe crash is most common at Thru-STOP
intersections, where 91 percent of severe intersection crashes (51 of 56 severe 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).

2% S

B Thru-Stop
H Yield

= Unknown

FIGURE 2-10
Phase 3 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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H Single Vehicle

H Right Angle
Angle (Not Specific)

B Angle (Same Direction)

B Angle (Opposite Direction)
Head On

M Sideswipe Passing

M Rear End

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

In the western region, 584 rural intersections with 504 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 - 83 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 2-14). Intersections with a skew greater than 20 degrees 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: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)

TBG040614233503MSP 2-18
23 USC 409: NDDOT Reserves All Objections




LOCAL ROAD SAFETY PROGRAM

CHAPTER 2: WESTERN REGION SAFETY EMPHASIS AREAS AND CRASH OVERVIEW

NOVEMBER 2014

170

160 1

1.50

1.30

CMF Values

1.20 -

110

1.00

==== Three-leq Infersecsions
—— FaurLog rersections

1.40 -

15 2 25 30 35 40 45 50 55 &0 &5 70 75
Skew Angle (degrees)

Source: Highway Safety Manual, Volume Il (Figure 14-6)

FIGURE 2-13
Intersection Skew Risk
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FIGURE 2-14

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

The western region had 584 total rural intersection crashes from 2009 to 2013, and only 56 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 Dickinson and Williston)

Approximately 120 miles of urban local roads were reviewed, where 2,195 total and 36 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. In the cities of Dickinson and Williston,

1,151 rear-end crashes and 203 head-on and sideswipe-opposing crashes occurred from 2009 to
2013.

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

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 Dickinson and Williston 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: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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FIGURE 2-16
Urban Roadway Segment Access Density for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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Urban Road Geometry for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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FIGURE 2-18
Urban Roadway Segment Crashes by Speed for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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2.3.5 Urban Intersections - Right-Angle Crashes, Cities with Populations Greater
than 5,000 (Cities of Williston and Dickinson)

In the cities of Dickinson and Williston, 232 intersections, including 25 signalized intersections,
were analyzed. Of the over 2,195 total crashes, only 36 severe crashes occurred at the Dickinson
and Williston urban intersections that were analyzed. This data supports assessing an
intersection’s risk based on the characteristics of those 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 was considered a risk
factor. Approximately 35 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 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 (Figure 2-22). Therefore, intersections
with five or more approach lanes 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 cities of Dickinson and
Williston 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: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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FIGURE 2-20
Urban Crashes by Intersection Entering Vehicles Average Daily Traffic (ADT) for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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FIGURE 2-21
Urban Crashes by Road Geometry at Intersections for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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Urban Crashes by Intersection Approach Speed Limit for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)

TBG040614233503MSP 2-25
23 USC 409: NDDOT Reserves All Objections




LOCAL ROAD SAFETY PROGRAM NOVEMBER 2014
CHAPTER 2: WESTERN REGION SAFETY EMPHASIS AREAS AND CRASH OVERVIEW

45%
( )
40%
35%
30%
25%
20%
15%
E ‘
5%
0% ‘ \ )
1 2 3 4 5 6 7 8 9 10 or more
Number of Major Approach Lanes
I Total Crashes (7575 crashes) I Severe Crashes (100 crashes)
[ Severe Angle Crashes (49 crashes) Signalized Intersections (294)
FIGURE 2-23

Urban Signalized Intersection Crashes by Major Approach Lanes Distribution for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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FIGURE 2-24
Urban Crashes by Intersection Entering Vehicles Average Daily Traffic (ADT) for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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2.3.6 Urban Intersections - Pedestrian/Bicycle Crashes, Cities with Populations
Greater than 5,000 (Cities of Dickinson and Williston)

A similar analysis was completed for pedestrian and bicycle crashes at intersections. A total of
36 severe pedestrian and bicycle crashes occurred at urban North Dakota intersections studied
during the first three phases. The following six risk factors were identified based on the
analysis:

1. Traffic Control Device - Severe pedestrian and bicycle crashes are overrepresented at
signalized intersections versus other intersection control types in urban areas (Figure 2-23).
Therefore, signalized intersections received a star.

2. Entering Vehicles ADT - A high volume of vehicles entering an intersection was
considered a risk factor. A majority of the severe pedestrian and bicycle crashes occurred at
intersections with an entering vehicles ADT greater than 15,000 vehicles per day
(Figure 2-24). Therefore, any intersection with an entering vehicles ADT greater than
15,000 vehicles per day or greater received a star.

3. Pedestrian Generator - Intersections with adjacent land uses likely to generate pedestrian
traffic (such as a school, playground, bar, or gas station) had a higher pedestrian and bicycle
crash risk than other intersections (Figure 2-25). Therefore, an intersection with a pedestrian
generator present received a star.

4. Major Corridor Speed Limit - Low-speed corridors were found to act as a surrogate for
severe pedestrian and bicyclist crashes (Figure 2-26). Therefore, intersections with low speed
limits (between 30 and 40 mph) received a star.

5. Total Lanes on Major Approach - Pedestrian and bicycle crashes were overrepresented at
intersections containing between two and five approach lanes (Figure 2-27). Therefore,
intersections with between two and five approach lanes received a star.

6. Pedestrian and Bicycle Crashes - Any intersections that had any bicycle or pedestrian crash
from 2009 to 2013 received a star.

Detailed urban intersection pedestrian and bicycle analysis and results for the cities of
Dickinson and Williston are provided in Chapter 4. The six risk factors were used to prioritize
intersections with the highest-priority intersections receiving the most stars. Pedestrian and
bicycle crash intersections were reviewed as urban corridors to create a consistent corridor
throughout the urban area.
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FIGURE 2-25
Urban Pedestrian/Bicycle Crashes by Intersection Traffic Control Devices for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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FIGURE 2-26
Urban Pedestrian/Bicycle Crashes by Average Daily Traffic (ADT) for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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FIGURE 2-27
Pedestrian/Bicycle Crashes at Urban Intersection with a Pedestrian Generator for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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FIGURE 2-28
Urban Pedestrian/Bicycle Crashes by Speed Limit for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)
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FIGURE 2-29

Urban Pedestrian/Bicycle Crashes by Number of Lanes on the Major Approach Lanes for All Phases
Source: NDDOT Crash Reporting System, 2008-2012 (Phase 1 and Phase 2), 2009-2013 (Phase 3)

2.4 Western Region Risk Summary

Table 2-3 summarizes the risk factors, ranges, and sources used in the western region’s systemic
analysis.

TABLE 2-3
Western Region Risk Summa

Western Region

Risk Factors Minimum Maximum Source

Rural Roadway Segments
ADT Range 450 Unlimited All Rural Phases 1 through 3
Access Density 6 Unlimited All Rural Phases 1 through 3

Lane Departure Density 0.065 Unlimited All Rural Phases 1 through 3

Curve Critical Radius Density 0.253 Unlimited Rural Phase 3
ERA 2 3 All Rural Phases 1 through 3

Rural Curves
Radius 1,200 National
ADT Range Unlimited All Rural Phases 1 through 3

Intersection on Curve Present All Rural Phases 1 through 3
Visual Trap Present All Rural Phases 1 through 3

Severe Crashes Unlimited All Rural Phases 1 through 3
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TABLE 2-3
Western Region Risk Summal

Western Region
Risk Factors Minimum Maximum Source
Rural Intersections
ADT Cross Product 80,000 Unlimited All Rural Phases 1 through 3
Skew Present All Rural Phases 1 through 3
On/Near Curve Present All Rural Phases 1 through 3

Development Present All Rural Phases 1 through 3
Railroad Crossing Present National
Previous STOP >5 Miles Present All Rural Phases 1 through 3

Total Crashes Unlimited All Rural Phases 1 through 3
Urban Roadway Segments
ADT 5,000 Unlimited All Urban Phases 1 through 3
Road Geometry Multilane (4+) All Urban Phases 1 through 3
Access Density 30 Unlimited All Urban Phases 1 through 3
Corridor Speeds 30 40 All Urban Phases 1 through 3
Urban Right-Angle Crash Corridors

Entering ADT 17,500 Unlimited All Urban Phases 1 through 3
Traffic Control Signal All Urban Phases 1 through 3
Major Corridor Speeds 30 50 All Urban Phases 1 through 3
Road Geometry Divided All Urban Phases 1 through 3
Total Lanes on Major Approach >5 Approach Lanes All Urban Phases 1 through 3

Severe Crashes 1 Unlimited All Urban Phases 1 through 3
Urban Pedestrian and Bicycle Crash Corridors

Traffic Control Signal All Urban Phases 1 through 3
Entering ADT 15,000 Unlimited All Urban Phases 1 through 3
Major Corridor Speeds 30 40 All Urban Phases 1 through 3
Pedestrian Generator All Urban Phases 1 through 3

Total Lanes on Major Approach 5 All Urban Phases 1 through 3

Pedestrian/Bicycle Crashes Unlimited All Urban Phases 1 through 3

Notes:
ADT = average daily traffic
ERA = edge risk assessment
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North Dakota Local Road Safety Program

3.0 Western Region Priority Safety Strategies

3.1 Background

A variety of strategies are available to address each safety emphasis area. The implementation
of high-priority strategies will assist state and local agencies in reducing traffic-related fatalities
and incapacitating injuries. The primary sources for these strategies are the National
Cooperative Highway Research Program (NCHRP) Report 500 series and the National Highway
Traffic Safety Administration (NHTSA) Countermeasures That Work: A Highway Safety
Countermeasure Guide for State Highway Safety Offices, (Seventh Edition, 2013). Each guide
includes a description of the issue, strategies, and model implementation processes. In addition,
to assist practitioners in assessing the safety strategies, the guides document the expected
effectiveness of each strategy. NCHRP Report 500 series assigns strategies to one of the
following categories:

e Proven: These strategies have been used in multiple locations with multiple studies, and
have been demonstrated to be effective.

e Tried: These strategies have been implemented in many locations; however, no rigorous
evaluations have been completed to determine their effectiveness.

e Experimental: These strategies represent ideas that are considered to be effective; however,
the ideas have not been widely implemented or evaluated.

3.2 Initial/Comprehensive List of Potential Strategies

NCHRP safety strategies were the basis for identifying safety strategies for the LRSP. For the
LRSP process, NDDOT team members sought to identify viable safety strategies for the top
safety emphasis areas (see Tables 3-1 through 3-12). The LRSP team reviewed the full range of
safety strategies, and did an initial screening based on cost and effectiveness. For example, the
NCHRP report lists over 70 potential strategies to address intersection safety. The screening
conducted by the LRSP team narrowed the list of strategies for all safety emphasis areas down
to strategies considered to be the most applicable in North Dakota.

Behavioral strategies include information on the expected effectiveness of the strategy to
influence driver behavior based on current best practice and evaluation research results when
available.

Each infrastructure strategy includes information on the relative cost to implement or operate,
along with the typical timeframe for implementation. Relative costs were separated into low,
medium, and high categories.

The relative costs for the lane departure strategies are:
e Low = less than $10,000 per mile

¢ Medium = between $10,000 and $100,000 per mile
e High = more than $100,000 per mile
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The relative costs for the intersection strategies are:

e Low = less than $100,000 per location

e Medium = between $100,000 and $500,000 per location
e High = more than $500,000 per location

The typical timeframe to implement the strategy was also separated into three categories:
e Short = less than 1 year to implement

¢ Medium = between 1 and 2 years to implement

e Long = more than 2 years to implement

TBG040614233503MSP 3-2
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TABLE 3-1
Impaired Driving

Objectives

A — Eliminate Drinking
and Driving

B — Enforce DWI Laws
and Strengthen
Adjudication of DUI
Offenses

Strategies (Behavioral Strategies

NOVEMBER 2014

Strategies Effectiveness Programs and Tactics
A1l — Conduct alcohol Proven Implement health care provider interventions with crash victim after an alcohol-
screening and brief related crash (traumatic event) to screen for alcohol use problems, educate on
interventions risks of impaired driving, and treatment referral. Develop fact sheets and

materials to be used.

A2 — Support community Proven Employ “Safe Cab” initiatives via partnership among beer distributors, bar
programs for alternative owners and/or county/city community programs. Conduct public outreach on
transportation accessible safe-ride alternatives.
A3 — Promote North Dakota Moderate Educate high-risk populations/communities on North Dakota’s new “No Refusal”
“No Refusal” Law law where consequences of DUI test refusal are greater than test failure.
A4 — Promote North Dakota Proven Promote 24/7, DUI courts, and ignition interlock programs through educating
sobriety initiatives for DUI local judicial and legal counsel members, probation officers, counseling and
offenders treatment providers as well as the general public.
B1 — Expand use of high- Proven Conduct multi-agency, multi-squad car enforcement efforts. Agencies work in
visibility DUI enforcement collaboration to provide data-driven, high-visibility education/media outreach and
saturations including sobriety enforcement for high-risk roadways.
checkpoints
B2 — Educate and enforce Tried Conduct education and high-visibility enforcement through community events
zero tolerance laws for drivers including local media and public outreach about underage drinking and driving.
under age 21
B3 — Strengthen DUI Tried Assess local DUI prosecution and sentencing data to determine DUI plea
convictions and sentencing bargain and conviction rates, as well as a comparative analysis with other North
through justice system Dakota district courts. Conduct outreach with judicial personnel (prosecutors and
evaluation and outreach judges) where data indicates higher DUI dismissal or plea bargain rates.
B4 — Strengthen alcohol Tried Advocate for responsible alcohol server and retailer training and compliance

compliance of liquor-providing
establishments

checks. Promote judicial monitoring of “last place of drink” for bar-related DUI
offenders and notify establishments of their over-serving.
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TABLE 3-2

Objectives

A — Publicize and
Enforce Seat Belt Use
Laws

B — Maximize Use of
Occupant Restraints
by All Vehicle
Occupants

Seat Belt Use Strategies (Behavioral Strategies

NOVEMBER 2014

Strategies Effectiveness Programs and Tactics

A1 — Conduct high-visibility Proven Conduct a multi-agency, multi-squad car enforcement effort. Agencies work in

enforcement to maximize collaboration to provide data-driven, saturated, high-visibility enforcement

restraint use coupled with media outreach targeted toward high-risk populations. Conduct
enhanced enforcement on North Dakota’s secondary roads.
Incorporate enhanced nighttime enforcement including multi-agency (when
possible) and multiple squad cars in well-lit areas where slow moving vehicles
are passing and conducting seat belt observations for a limited time.

A2 — Enforce North Dakota’s Proven Reinforce officers issuing second belt use ticket during traffic stops.

secondary belt use law

A3 — Pursue tribal ordinances Proven Under tribal ordinance, pursue primary seat belt enforcement for occupants in all

for primary enforcement of seating positions.

seat belt law

B1 -- Encourage employer Tried Encourage employers to offer traffic safety education programs to employees

traffic safety programs and
policies

and to enact traffic safety policies with clear consequences for failure to comply.

B2 — Conduct brief intervention
regarding unbelted risks

Experimental

Health care provider conducts brief intervention with crash victim after an
unbelted crash (traumatic event) on unbelted risks and consequences.

B3 -- Provide insurance
incentives

Experimental

Promote local insurance provider incentives (for example, reduced premium
rates) for safe driving practices including belt use at the time of traffic crash.

TBG040614233503MSP
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TABLE 3-3

Objectives

A — Deter Aggressive

Driving for High-risk
Populations and
Locations

B — Maximize Driver
Compliance and
Awareness

Speed and Aggressive Driving Strategies (Behavioral Strategies

NOVEMBER 2014

awareness of speed using
speed reader boards

Strategies Effectiveness Programs and Tactics
A1l — |dentify high-risk speed Proven Strengthen crash data analysis to define high-risk speed/aggressive driving
locations/corridors for locations (including intersections) for enhanced enforcement and public outreach
enforcement. efforts.
A2 — Conduct high-visibility Proven Conduct a multi-agency, multi-squad car enforcement effort. Agencies work in
enforcement of speeding and collaboration to provide data-driven, saturated, high-visibility enforcement at
aggressive driving high-risk speed/aggressive driving roadways and intersections coupled with

media outreach to high-risk populations.

A3 — Pursue local/tribal use of Proven Pursue the use of automated enforcement in high-risk highway work zones and
automated enforcement in school crossing zones through the use of local/tribal safety ordinances.
high-risk areas
B1 — Conduct brief Tried Implement health care provider brief interventions with crash victims after crash
interventions for speed-related (traumatic event) due to excessive speed on speed risks and consequences.
injuries
B2 — Increase driver Proven Expand use of speed reader boards providing feedback to drivers on their actual

speed (e.g., flash warnings when speeds exceeds limit). Most effective in
slowing traffic on residential streets, near school zones, and around
playgrounds.
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TABLE 3-4
Young

Objectives

A — Publicize, and
Enforce Laws
Pertaining to
Young Drivers

B — Actively
Engage Parents
in Managing Teen
Driving Skill
Development

C — Promote
Young Driver

Driver Strategies (Behavioral Strategies

SUEEGIES

A1l — Conduct high visibility

enforcement of GDL, no
cell and texting laws,
underage drinking and
driving, and seat belt use
laws

NOVEMBER 2014

Effectiveness Programs and Tactics

Proven Conduct enhanced enforcement and public outreach for young driver safety. Publicizing is
best done through community events to attract local media and a community public
education campaign about young driver laws, enhanced enforcement, and the necessary
parental involvement.

B1 — Encourage driver
education providers (local
schools and private
providers) to require parent
education component

Tried Promote required parent education component of local driver education programs (private
and public school providers) to educate parents about teen driving risks, Graduated
Driving License (GDL) provisions and their protections, parental role in supervising teen
driving skill development, encourage selection of safer vehicles for teen driver, and to
facilitate parent/teen driving agreements.

B2 — Promote use of in-
vehicle teen safety
technology

Experimental | To help reduce and eliminate teen driving distractions and high-risk driving maneuvers
(excessive speed, hard acceleration, deceleration, and swerves) promote the use of in-
vehicle monitoring devices for parental monitoring and coaching.

B3 — Promote safe teen
driving outreach

Tried Encourage driver education, local insurance, and public health organizations to provide
teens and their parents with brochures, guides, and web resources to help parents
understand risks, GDL provisions, their role, and how to develop a Parent/Teen Driving
Agreement, and online driving logs.

B4 — Provide information on
insurance provider parent-
teen safe driving programs

Tried Inform parents of local insurance programs providing policy discounts for parents and
their teen enrolling in parent-teen safe driving programs.

C1 — Brief interventions
regarding driving risks and

Experimental | When teen driver receives a moving violation or is involved in a crash, health care
provider conducts brief intervention with crash victim after crash (traumatic event) on

Awareness of consequences driving risks and consequences
Risks . . -
C2 — Conduct peer-to-peer Moderate Promote peer education of traffic safety through peer-to-peer outreach campaigns and
safety outreach contests to engage teens on teen driving risks and socially reinforced safe driving
behaviors.
TBG040614233503MSP 3-6
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TABLE 3-5

Objectives

Behavioral Strateg

Strategies Effectiveness

A — Improved Al - Local and tribal
Quality and enforcement use of Traffic

Cross-Cutting Safety Strateg

Proven

Timeliness of and Criminal Software
Crash Data (TraCSs)

Programs and Tactics

NOVEMBER 2014

Promote local and tribal enforcement full deployment of TraCS for in-the-field incident reporting
and electronic submission of crash reports to the NDDOT.

TABLE 3-6

Speeding Strategies (Infrastructure Strategies

Objectives

SHECITES] Effectiveness

Cost to Implement
and Operate?!

Timeframe for
Implementation?

A — Set Appropriate Al - Install speed signage using variable message signs in school Tried Low Medium
Speed Limits zones
B — Communicate B1 — Implement dynamic speed feedback signs, including dynamic Tried Low Medium
Appropriate Speeds message boards at rural to urban transitions
through Use of Traffic B2 — Use in-pavement measures to communicate the need to reduce Tried Moderate Short
Control Devices
speeds
C — Ensure that C1 - Effect safe speed transitions through design elements and on Tried High Long
Roadway Supports approaches to lower-speed areas
Appropriate and Safe
Speeds
Notes:
1 Cost: Low = <$100,000 per intersection; Moderate = $100,000 to $500,000 per intersection; High = >$500,000 per intersection
2 Implementation: Short = <1 year; Medium = 1 to 2 years; Long = >2 years
Source: NCHRP Report 500 Series, 2004
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TABLE 3-7

Lane Departure Strategies (Infrastructure Strategies

Cost to Implement

NOVEMBER 2014

Timeframe for

Objectives Strategies Effectiveness and Operate?! Implementation?
A — Keep Vehicles from A1l — Install edge rumble strips (shoulder or edge line) Proven Low Short
EERSEEIG @ L2 A2 — Install enhanced pavement markings, 6-inch edge line, or Experimental/ Low Short
Roadside . A - ) Tried
embedded wet-reflective pavement markings on section with narrow ne
or no paved shoulders
A3 — Provide enhanced shoulders, lighting, delineation (for example, | Tried / Proven Low Short
Chevrons), or pavement markings for sharp horizontal curves
A4 — Provide skid-resistance pavement surfaces Proven Moderate Medium
A5 — Apply shoulder treatments Experimental/ Moderate Medium
*Eliminate shoulder drop-offs *Safety edge Proven
*Widen and/or pave shoulders
B — Minimize the B1 — Design safer slopes and ditches to prevent rollovers Proven Moderate to High Medium
Likelihood of Crashing B2 — Remove/relocate objects in hazardous locations Proven Moderate to High Medium
into an Object or
Overturning if the Vehicle
Travels Off the Shoulder
O ERITRGENSEVE WA C1 — Improve design and application of barrier and attenuation Tried Moderate to High Medium
of the Crash systems
D — Keep Vehicles from D1 - Install centerline rumble strips for two-lane roads Tried Low Short
gncroa_(t:hll?g I D2 — Reallocate total two-lane roadway width (lane and shoulder) to Tried Low Medium
pposite Lane include a “buffer median”
E — Minimize the E1 — Use alternating passing lanes or four-lane sections at key Tried Moderate to High Medium
Likelihood of Crashing locations (Swedish "2+1")
into an Oncoming Vehicle
Notes:
1 Cost: Low = <$10,000 per mile; Moderate = $10,000 to $100,000 per mile; High = >$100,000 per mile
2 Implementation: Short = <1 year; Medium = 1 to 2 years; Long = >2 years
Source: NCHRP Report 500 Series, 2003
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TABLE 3-8
Signalized Intersection Strategies (Infrastructure Strategies

Cost to Implement Timeframe for

Objectives Strategies Effectiveness and Operate?! Implementation?
A EEL VNS G IIERIGYA A1 — Optimize signal operation (phasing/timing, etc.) Tried / Proven Low Short
cn) SpvEiiy € A2 — Optimize clearance intervals Proven Low Short
Intersection Conflicts
e [INIE: il el i igel8 A3 — Employ signal coordination along a corridor or route Proven Low Medium
and Operational A4 — Employ emergency vehicle preemption Proven Moderate Medium
Improvements
B — Reduce B1 — Provide/improve left-turn channelization Proven Moderate Long
Intersection Conflicts
through Geometrics
(O [ o LMNEEL RN C1 — Install countdown timers Tried Low Short
i?.afety with Stlgnal C2 — Re-time signals to provide a leading pedestrian interval Tried Low Short
mprovements (advanced walk)
D — Improve Driver D2 — Improve visibility of signals (overhead indications, 12-inch lenses, Tried Low Short
Awareness of background shields, LEDs) and signs (mast arm mounted street
Intersections and names) at intersections
Signal Control
E — Improve Driver E1 — Supplement conventional enforcement of red-light running with Tried Low Short
(S ol IENIAIGNEEIIY confirmation lights; include a public information campaign to increase
Control Devices awareness and compliance
F — Improve Safety F1 — Restrict or eliminate parking on intersection approaches Proven Low Short
through other
Infrastructure
Treatments

Notes:

1 Cost: Low = <$100,000 per intersection; Moderate = $100,000 to $500,000 per intersection; High = >$500,000 per intersection
2 Implementation: Short = <1 year; Medium = 1 to 2 years; Long = >2 years

Source: NCHRP Report 500 Series, 2004
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TABLE 3-9
Unsignalized Intersection Strategies (Infrastructure Strategies

Cost to Implement Timeframe for

Objectives Strategies Effectiveness and Operate?! Implementation?

A — Reduce the A1l — Provide left-turn lanes at intersections Proven Moderate Medium

g;evqe?ﬁ;?; “vd A2 — Provide offset turn lanes at intersections Tried Moderate to High Medium

Intersection Conflicts A3 — Realign intersection approaches to reduce or eliminate Proven High Medium

through Geometric intersection skew

SESIEURIMEEYENERIEEN A4 — mprove pedestrian and bicycle facilities to reduce conflicts Varies Moderate Medium
between motorists and nhonmotorists
A5 — Use indirect left-turn treatments to minimize conflicts at divided Tried Moderate Medium
highway intersections

B — Improve Sight B1 — Clear sight triangle on approaches and in medians by clearing Tried Low Short

Distance at grub, eliminating parking, etc.

Unsignalized

Intersections

C — Improve Driver C1 — Improve visibility of intersections by providing enhanced signing, Tried Low Short

Awareness of delineation or pavement markings/messages (stop bar, larger

Intersections as regulatory signs, LED stop signs, etc.)

s ffom oz C2 — Improve visibility of intersections by providing appropriate street Proven Low to Moderate Medium

Intersection Approach lighting
C3 — Install larger regulatory and warning signs at intersections, Tried Low t Short
including the use of dynamic warning signs at appropriate intersections
C4 — Call attention to the intersection by installing rumble strips or Tried Low to Moderate Medium
splitter islands on intersection approaches

D — Appropriate D1 — Construct roundabouts at appropriate locations Proven High Long

Intersection Traffic

Control to Minimize

Crash Frequency and

Severity

Notes:

1 Cost: Low = <$50,000 per intersection; Moderate = $50,000 to $500,000 per intersection; High = >$500,000 per intersection

2 Implementation: Short = <1 year; Medium = 1 to 2 years; Long = >2 years

Source: NCHRP Report 500 Series, 2003
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TABLE 3-10
Urban Segment Strategies (Infrastructure Strategies

Cost to Implement Timeframe for
Strategies Effectiveness and Operate! Implementation?

Objectives

ANENPGENEEGESTHEGE A1 — Install sidewalks in appropriate locations Proven Moderate to High Medium
and Bicycle i
Accommodations A2 — Minimize pedestrian crossing distances using curb extensions or Proven Low Medium
median islands
R VRRLEGIEVAR B1 — Restripe roadway to a three-lane (road diet) or five-lane cross Proven Low Medium
Configuration to section
Accommodate Left
Turns
C — Improve Access C1 — Restrict or eliminate turning maneuvers by providing Tried Low Short
Management Near channelization or closing median openings
Intersections
C2 — Restrict access to properties using driveway closures or turn Tried Low Medium
restrictions
C3 — Restrict cross-median access near intersections Tried Low Medium

Notes:
1 Cost: Low = <$50,000 per intersection; Moderate = $50,000 to $500,000 per intersection; High = >$500,000 per intersection

2 Implementation: Short = <1 year; Medium = 1 to 2 years; Long = >2 years
Source: NCHRP Report 500 Series, 2003
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TABLE 3-11

Objectives

A —Improve
Driver Skills

B — Strengthen
Employer Driver
Safety Initiatives
Development

C — Strengthen
Public
Awareness of
Safe Driving

D — Enhance
Safety through
Enhanced
Enforcement

Heavy Truck Safety Strategies (Behavioral Strategies

NOVEMBER 2014

Strategies Effectiveness Programs and Tactics

Al - Promote heavy truck Proven Promote and disseminate information to commercial employers, independent

driver training and operators/drivers, farmers and farming cooperatives about available driver training

education courses through the NDDOT, North Dakota Motor Carriers Association, North Dakota
Local Technical Assistance Program, Federal Motor Carrier Safety Administration, and
other training providers.

A2 — Expand locally Proven Expand the availability of CDL instructors and schools. Course content should cover

available commercial driver topics included in the North Dakota Drivers License Division CDL Manual (available at

license (CDL) instructors local Drivers License Office and online at www.dot.nd.gov ).

and training Schools. Currently, one approved North Dakota CDL driver training school (www.nitalaska.com).

B1 — Promote development Tried Encourage employers to establish traffic safety policies with clear consequences —

and reinforcement of
employer driver safety
policies and programs

recognition for compliance and sanctions for failure to comply. Incorporate research
results (for example, National Institute for Occupational Safety and Health (NIOSH)
Center for Motor Vehicle Safety, North Dakota State University (NDSU) Upper Great
Plains Transportation Institute, etc.) to support safe and effective work organization, hours
of work, and driver fatigue polices and program interventions to prevent work-related
motor vehicle crashes.

B2 — Promote use of in-
vehicle teen safety
technology

Experimental

To help reduce and eliminate commercial driver distractions and high-risk driving
maneuvers (excessive speed, and swerves) promote the use of in-vehicle monitoring
devices for employer coaching. Promote post-crash driver coaching using safety
technology data.

C1 — Promote “Share The Tried Conduct public outreach on safe driving of passenger vehicles around heavy trucks
Road” outreach to public through cooperative delivery methods with safety partners including: ND Highway Patrol —
using cooperative Motor Carriers Division, ND Motor Carriers Association, ND FMCSA, local high schools
agency/industry/academic and colleges, and other safety stakeholders.
delivery
D1 — Conduct enhanced Proven Analyze crash data to define high-risk locations for enhanced enforcement and public
enforcement of aggressive outreach efforts. Examine roadways with added enforcement where speed limits have
passenger vehicles been reduced.
Conduct a multi-agency, multi-squad car enforcement effort. Agencies work in
collaboration to provide data-driven, saturated, high-visibility enforcement at high-risk
speed corridors/roadways coupled with media outreach.
D2 — Conduct high-visibility Proven Analyze crash data to define high-risk speed locations for enhanced enforcement and

enforcement of heavy
trucks

public outreach efforts. Examine roadways with added enforcement where speed limits
have been reduced.

Conduct a multi-agency, multi-squad car enforcement effort. Agencies work in
collaboration to provide high-visibility enforcement at high-risk speed corridors/roadways
coupled with media outreach.

Sources: NCHRP Report 500 Series (2004), NIOSH Center for Motor Vehicle Safety: Strategic Plan for Research and Prevention, 2014-2018 (2014), and various other resources

TBG040614233503MSP
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TABLE 3-12

Heavy Truck Safety Strategies (Infrastructure Strategies

Cost to Implement

NOVEMBER 2014

Timeframe for

Objectives Strategies Effectiveness and Operate?! Implementation?
A — Keep Vehicles from A1l - Install edge rumble strips (shoulder or edge line) Proven Low Short
Encgogghlng o i A2 — Install enhanced pavement markings, 6-inch edge line, or Experimental/ Low Short
oadside embedded wet-reflective pavement markings on section with narrow Tried
or no paved shoulders
A3 — Provide enhanced shoulders, lighting, delineation (for example, Tried / Proven Low Short
Chevrons), or pavement markings for sharp horizontal curves
A4 — Provide skid-resistance pavement surfaces Proven Moderate Medium
A5 — Apply shoulder treatments Experimental/ Moderate Medium
*Eliminate shoulder drop-offs *Safety edge Proven
*Widen and/or pave shoulders
B — Minimize the B1 — Design safer slopes and ditches to prevent rollovers Proven Moderate to High Medium
.|_|ke||hood.of Crashing B2 — Remove/relocate objects in hazardous locations Proven Moderate to High Medium
into an Object or
Overturning if the
Vehicle Travels off the
Shoulder
C — Minimize the C1 - Use center buffers, alternating passing lanes or four-lane Tried Moderate to High Medium
Likelihood of Crashing sections at key locations (Swedish “2+1")
w;ﬁigpeOncommg C2 - Install centerline rumble strips for two-lane roads Tried Low Short
C3 — Use climbing lanes at steep grades Tried Moderate to High Medium
D — Reduce the D1 - Provide turn lanes at intersections Proven Moderate Medium
LR gnd Seve_rlty D2 — Widen intersection to accommodate truck turn path to eliminate Varies Moderate Medium
of Intersection Conflicts encroachment
D3 — Improve visibility of intersections by providing appropriate street Proven Low to Moderate Medium
lighting
D4 — Install intersection dynamic warning systems Tried Low Short
Notes:
1 Cost: Low = <$10,000 per mile; Moderate = $10,000 to $100,000 per mile; High = >$100,000 per mile
2 Implementation: Short = <1 year; Medium = 1 to 2 years; Long = >2 years
Source: NCHRP Report 500 Series, 2004
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3.3 Safety Strategies Workshop

Two Safety Planning Workshops were held as part of the LRSP Phase 3 analysis. The June 4,
2014 meeting in Dickinson included representatives from six counties and the Mandan, Hidatsa,
and Arikara (MHA) Nation in the southwestern region. The June 5, 2014 meeting in Williston
included representatives from five counties and the City of Williston in the northwestern
region. The primary focus of the safety workshops was to discuss and prioritize the safety
strategies.

The basic workshop structure included introductions and an overview of the current NDDOT
safety program. This was followed by local speakers. Becky Byzewski (Safe Communities
Program), Fahtima Finley (MHA Nation), and Capt. Eldon Mehrer (Motor Carriers Division
North Dakota Highway Patrol) shared information on local safety initiatives and programs in
the southern portion of the western region. Sgt. Jamie Huschka (North Dakota Highway Patrol),
Capt. Eldon Mehrer (Motor Carriers Division North Dakota Highway Patrol), and Chief Arthur
Walgren (Watford City Police Department) shared information on local safety initiatives and
programs in the northern portion of the western region. The morning concluded with a review
of the latest crash data on the local roadway system. In the afternoon, the workshop participants
discussed potential safety strategies and began the process of prioritizing the strategies. The
groups reviewed and discussed driver-behavior and roadway infrastructure strategies. The
final agenda item was a voting exercise in which each participant voted for their preferred
strategies as a way to focus future efforts for the local roadway programs in their region.

Workshop participants included county, city and tribal road safety engineering, enforcement,
and education representatives; elected official representatives from the North Dakota
Governor’s Office and the North Dakota Senate; North Dakota State University (NDSU); federal
road safety staff; and NDDOT staff in order to include a variety of backgrounds and
experiences to enable valuable interaction and discussions during the workshop.

3.4 Prioritizing Safety Strategies

Through the group (infrastructure and driver behavior) discussions and voting exercises, the
top safety strategies for the western region are:

e Behavioral strategies
- Speed: Identify high-risk speed locations/corridors for enhanced enforcement

- Young Drivers: Encourage driver education providers (local schools and private
providers) to require parent education component

¢ Infrastructure strategies
- Lane Departure: Install edge rumble strips (shoulder or edge line)

— Unsignalized Intersection: Provide left-turn lanes at intersections

- Unsignalized Intersection: Install larger regulatory and warning signs at intersections,
including the use of dynamic warning signs at appropriate intersections

- Heavy Truck: Provide turn lanes at intersections

TBG040614233503MSP 3-14
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- Heavy Truck: Install enhanced pavement markings, 6-inch edge line, or embedded wet-
reflective pavement markings on section with narrow or no paved shoulders

- Signalized Intersections: Install countdown timers

Infrastructure safety projects that are developed as part of this LRSP are considered eligible for
funding through the state’s Highway Safety Improvement Program (HSIP). The managers of
this program have identified implementation cost and effectiveness as priorities in their
evaluation process of selecting projects for funding. Low-cost projects allow the limited funding
to support a wider deployment and the use of proven-effective strategies provides the highest
level of confidence that a given project will result in an overall crash reduction.

The ability of the selected strategies to reduce crashes is based on information in the FHWA's
Crash Modification Factors (CMF) Clearinghouse and other published research. Table 3-13
provides a summary for driver behavior strategies reviewed in Chapter 5 of this report. In
addition, Table 3-13 provides a summary of the crash reduction factors that were found in the
CMF Clearinghouse for infrastructure safety strategies considered and/or suggested for the
western region, along with an estimated unit cost for each strategy. Most factors reported are
based on research that was assigned higher-quality ratings.

TABLE 3-13
Proposed Strategies, Crash Reduction Factors, and Typical Installation Costs

Strategy Crash Reduction Factor 2  Typical Installation Costs

Impaired Driving

Support community programs for alternative Up to 15% reduction in Low to moderate, depending

transportation alcohol-related crashes on fares and tavern
contributions

Promote sobriety initiatives for DUI offenders Varies, depending on the program structure

Educate and enforce zero tolerance laws for drivers Up to 30% reduction when | Up to $50 per hour of officer

under age 21 highly publicized overtime

Speeding and Aggressive Driving

Conduct high-visibility targeted enforcement of 3% Up to $50 per hour of officer

speeding and aggressive driving overtime

Young Drivers

Encourage driver education providers to require 204 $1,500 per school district
parent education component

Seat Belt Use

Enforce secondary seat belt use law 3% to 5% increase in seat | Up to $50 per hour of officer

belt use; depending on overtime

intensity of enforcement
Pursue local support for primary seat belt law Up to a 9% increase in seat | Low to moderate

belt use after a state law is
passed
Rural Segments
4-inch latex edge line $1,320 per mile
4-inch latex centerline $660 per mile
6-inch latex edge line 10% to 45% all rural $1,980 per mile
serious crashes
Shoulder or edge line rumble strips 20% run off road crashes | $5,850 per mile
TBG040614233503MSP 3-15
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TABLE 3-13
Proposed Strategies, Crash Reduction Factors, and T

Strategy

pical Installation Costs
Crash Reduction Factor 2

Typical Installation Costs

Ground in wet-reflective markings

$36,000 per mile

Centerline rumble strips

40% head-on/sideswipe-
crashes

$3,600 per mile

6-inch centerline

Chevrons

Rural Curves

20% to 30%

$1,020 per mile

$3,960 per curve

Arrow board only

$1,200 per curve

Advance warning sign and advisory speed plaque

$1,440 per curve

2-foot paved shoulder and shoulder rumble strips

Roundabout

20% to 30% run-off-the-
road crashes

Rural Intersections

20% to 50% all crashes/
60% to 90% right-angle
crashes

$54,400 per mile
+$5,850 per mile

$4,200,000 per intersection

Directional median (RCI or J-Turn)

17% all crashes/
100% angle crashes

$1,080,000 per intersection

Mainline dynamic warning sign

50% all crashes/
75% serious right-angle
crashes

$60,000 per intersection

Close median

$30,000 per intersection

Intersection lighting

25% to 40% nighttime
crashes

$10,200 per streetlight

Upgrade signs and pavement markings

40% upgrade of all signs
and pavement markings/
15% for STOP AHEAD
pavement marking

$2,640 per approach °

Clear sight triangle

Conversions (three-lane/five-lane)

37% serious injury crashes ©

30% to 50%

$2,940 per intersection ¢

$48,000 per mile [three-lane]
$54,000 per mile [five-lane]
+$36,000 per signalized
intersection for updates (for
example, loop and signal
head placement)

Access management

5% to 31%

$360,000 per mile ©

Signal — confirmation lights

25% to 84% reduction in
violations

$1,200 per two approaches

Pedestrian/bicycle — advanced walk

Up to 60% pedestrian/
vehicle crashes

$600 per intersection

Pedestrian/bicycle — countdown timers

25% vehicle/pedestrian
crashes

$12,000 per intersection

Pedestrian/bicycle — curb extensions

Increase in vehicles
yielding to pedestrians

$36,000 per corner

Pedestrian/bicycle — median refuge island

46% in vehicle/pedestrian
crashes

$24,000 per approach
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TABLE 3-13
Proposed Strategies, Crash Reduction Factors, and Typical Installation Costs

Strategy Crash Reduction Factor 2  Typical Installation Costs

Notes:

a Crash reduction factors based on review of CMF Clearinghouse and other published research

b Includes $540 per STOP sign, $540 per junction sign assembly, $600 per STOP AHEAD sign, $600 per STOP
AHEAD pavement marking message, and $360 per stop bar

¢ Reduction based on increasing sight distance triangle

dInclusive of sign upgrades identified and materials and labor for clearing of sight triangle.

¢ For management of unsignalized intersection movements within a corridor that has a divided median. Typical
project may include minor street diverters, signed turn restrictions, and median closings.

N/A = not applicable
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4.0 Western Region Infrastructure Safety Projects

4.1 Western Region Proactive Project Decision Process

The primary objectives of the LRSP effort are to identify low-cost, safety-related infrastructure
projects focused on each county’s documented safety emphasis areas and target crash types.
These emphasis areas account for the greatest number of serious crashes occurring on the local
road system. Mitigating the factors that contribute to these crashes will assist each county in
reducing serious crashes on the local road system.

Projects were developed that include identifying a specific improvement at a specific location
based on risk factors described in Chapter 2 and the high-priority safety strategies described in
Chapter 3. Improvement strategies are consistent with the NDDOT’s SHSP with a focus on
proven effectiveness at reducing the target crash type and low cost of implementation. Proven-
effective strategies give safety program managers the highest level of confidence that the
deployment will result in a reduction of crashes. Low-cost strategies allow improvements to be
widely deployed across a system to address the low density of crashes and are less expensive
than complete reconstruction of high-risk locations. Project development and mitigation
focused on the following improvements:

¢ Rural
- Lane-departure crashes along roadway segments and in curves
- Intersection-related crashes

e Urban
- Rear-end and head-on crashes on roadway segments
- Angle crashes and pedestrian and bicycle crashes at intersections

As described in Chapter 2, heavy vehicles crashes are a priority for the western region and the
NDDOT will take the lead in addressing these crashes since the majority occurred on state
highways. Of the severe crashes involving heavy vehicles on the local road system, the
predominant crash types in the western region suggest that the systemic projects for county
roads and city streets effectively address these crashes. Therefore, agencies may refer to the
suggested infrastructure countermeasures for at-risk locations for heavy vehicle crashes.

For consistency across the western region, project decision trees were created so that locations
with similar characteristics across the region received the same suggested mitigation treatment.
Projects were chosen based on the identification of at-risk locations and the availability of
proven strategies for crash reduction. This resulted in a systemic focus on rural paved roadway
segments, horizontal paved curves, and rural intersections. In cities with populations

over 5,000, the focus was on arterial and collector roadway segments and intersections along
these segments. Projects were originally suggested based on the technical analysis and then
revised in accordance with input from the local agencies and the NDDOT.

TBG040614233503MSP 4-1
23 USC 409: NDDOT Reserves All Objections



LOCAL ROAD SAFETY PROGRAM NOVEMBER 2014
CHAPTER 4: WESTERN REGION INFRASTRUCTURE SAFETY PROJECTS

High-priority rural roadway segment projects focused on addressing the most common type of
serious segment-related crash —a single-vehicle, lane-departure crash —by implementing road
edge improvements to alert drivers when they are drifting too far along the road edge

(Figure 4-1).

High-priority rural curve projects focused on enhancing the curve delineation to improve the
driver’s ability to successfully navigate the curves (Figure 4-2). As shown in the figure, a curve
is eligible for a safety improvement project in three ways.

High-priority rural intersection projects (Figure 4-3) focused on addressing the most common
type of serious intersection crash — a right-angle collision — by making the intersection more
visible to drivers and by reducing the number of intersection conflicts. Examples of suggested
projects are shown in Figure 4-4.

Road Surface?

Paved Gravel

ADT = 150 150 < ADT < 1,000 ADT = 1,000 Segmentreceived Stars for
Lane Departure Crash Density &

Crtical Radius Curve Density

Improve
Pavement Markings

Chevronsin
Critical Radius No Project
Curves

Noise Sensitive Receiver --OR-- Lane Width < 12feet?

Centerline Rumble
Strip & Improve

Pavement Markings Notes:

* Except for gravel roads. corridor projects may also
melude Chevrons and paving 27 shoulders i curves,

Improve Pavement
Markings

* “Edge Rumble Strip” can be determined by the county
Edge Rumble Strip & Centerline & Edge and may mclude cither an edge e rumble strip ora
Improve Pavement Rumble Strip shoulder mumble strip if paved shoulders exist.
Markings & Improve Pavement
Markings

“Improve Pavement Markings” may include adding 4-
inch edge line where none exists, increasing toa 6-
meh edge ne where a 4-mch edge e i3 already m
place, ora grooved pavement marking if the project
were to be a rumble strip but a noise sensitive issue
prevented mumble strips from being selectad.

* Locations where centerline mmble strips cannot be
mstalled, 6-mch tine can be selected

FIGURE 4-1
High-Priority Rural Roadway Segment Project Decision Tree
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Critical radius or existing chevrons?

Installlupgrade Chevrons
+2' Shoulder Paving
+Rumble Strip

High Priority
Curves
and those in close
proximity ?

*Advance Curve Warning/
Speed Advisory Signs if
Needed

Radius?

1,200-1,500'? 1,500-2,000"? 2,000-3,000'7 =3,000"?

Visual Trap? 2’ Shoulder Paving
+Rumble Strip

*Advance Curve Warning/

Speed Advisory Signs if
Needed

R Advance Curve Warning/

Speed Advisory Signs

Review for Curve Speed
Signage

Notes:

* Shoulder paving is of existing gravel shoulders only and will not include any grading to build shoulders.

* If County elects not to have rumbile strips, no shoulder paving will be installed.

* Gravel roads were considered if the segment experienced a high frequency of severe curve-related crashes.

No Project

No Project

FIGURE 4-2
High-Priority Rural Curve Project Decision Tree

Road Surface?

All Legs Paved

Multiple Severe Right Angle
AND
Major Entering ADT > 10,000
& Minor Entering ADT > 4,0007

NO

YES

Roundabout

Note: On gravel
YES

Cross Product

ADT 2 60,0007

[Minor Legs Gravel]

NO

approaches, install
stop bar on paved

+ Street Lights
+ Upgraded Signs &

YES | | NO

apron
Major Entering ADT=
Minor Entering ADT? Street Lights Not Installed
AND
Minor Entering ADT = 1507
Divided Roadway AND
Minor Entering ADT = 800 7
Street Lights
+ All-Way Stop =
 Upgraded Signs Divided Roadway?
& Markings . X
Minor Entering ADT > 8007 ?Tmf:;s
Directional Median Signs &

Markings

. Upgraded Close
Markings Dynamic Mainline Warning Street Lights Signs & Median
+ Street Lights p U ‘i : Markings
+ Upgra_d.ed Signs & Sigms &
Markings Markings
FIGURE 4-3
High-Priority Rural Intersection Project Decision Tree
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| Directional Median

Upgraded Signs and Markingg§ e

- @

Prioritized/Phasing

1. Stop bar

2. Stop sign

3. Junction sign JCT
4. Stop Ahead Message y L

5. Stop Ahead Sign 16

Provide three devu:es mdlcat}ng < > péi-%go
up coming intersection

N1

County Highway
(CH)

Project may include some or all of the items based
on detailed field assessment.

Source: Minnesota DOT District 3-13 County RSA,
CH2M HILL, 2006

Streetlights

FIGURE 4-4
Intersection Safety Strategies Considered for Deployment
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High-priority urban roadway segment projects focused on reducing rear-end and head-on
crashes by creating buffer space in the middle of the roadway. This buffer space would be
created by converting to a three-lane or five-lane roadway and by better managing access along
divided arterials (Figure 4-5).

High-priority urban right-angle intersection projects focused on reducing right-angle crashes by
reducing red-light running and managing access to reduce the number of conflict points along a
corridor, particularly at signalized intersections (Figure 4-6).

High-priority urban pedestrian and bicycle intersection projects focused on reducing pedestrian
and bicycle crashes by providing shorter crossing distances, curb extensions or median refuge
islands, as well as advanced walk intervals and countdown timers at signalized intersections
(Figure 4-7).

Project forms were completed for each high-priority intersection, curve, and roadway segment,
including a description of the location, brief crash history, ranking factors, and the identified
safety strategy. These forms were formatted so they could be submitted directly through the
HSIP process, but may require supplemental information for the evaluation and scoring
process.

ID Corridors with Most/Many Risk Factors Present

Undivided Divided

h 4 v

Room for

YES

3-Lane or

5-Lane Conversion?

NO

Convert to 3-Lane or

5-Lane Segment

No Project. Note in
report if
improvements can

be made during next
Capital Improvement
Project

Access Management Feasible?

YES NO

Assign Length

No Project. Note in
report if
improvements can

for Access
Management

be made during next
Capital Improvement
Project

FIGURE 4-5

High-Priority Urban Roadway Segment (Turning) Project Decision Tree
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Signalized

Red-Light Running

Confirmation Lights

ID Corridors with Most/Many Risk Factors Present

Unsignalized

A4

Median Along Corridor?

YES NO

Assign Length

No Project. Note in
report if
improvements can

for Access
Management

be made during next
Capital Improvement
Project

FIGURE 4-6

High-Priority Urban Right-Angle Intersection (Signalized) Project Decision Tree

Signalized

ID Corridors with Most/Many Risk Factors Present

Unsignalized

*Note: At appropriate
locations, assign
median refuge island
if there is room to
add without
widening the road

Advanced Walk and

Countdown Timers*®

A4

Shoulder or On Street Parking

YES NO

Curb
Extensions on

No Project. Note in
] report if
Appropriate improvements can

Approaches”

be made during next
Capital Improvement
Project

FIGURE 4-7

High-Priority Urban Pedestrian and Bicyclist Intersection Project Decision Tree
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The suggested low-cost safety projects for the western region are described in the following
sections. The costs assigned to each project are planning level estimates and do not include
right-of-way or some other supplemental costs such as signal revisions or replacement for three-
lane conversion projects. Because of funding limitations, all potential projects would not be
completed in 1 year. The actual schedule for implementing individual projects will necessitate
securing funding from the state’s HSIP. The safety planning process followed for the western
region is consistent with the North Dakota SHSP. In addition, several of the high-priority safety
strategies are among those recommended for the state road system in the state’s SHSP.

It is not expected or required that each county or city pursue safety projects in the suggested
ranking order. The ranking suggests general priorities, given that actual project development
decisions will be made by each county or city staff based on economic, social, and political
issues and in coordination with other pavement and reconstruction projects that are part of the
county’s Capital Improvement Program.

Many project details are still undetermined, including general project termini. Each county or
city will determine specific project details (such as termini and exceptions) as decisions
regarding implementation of specific projects are made. These decisions may require that the
county coordinate with various municipal departments, the public, and other county
transportation departments.

The total cost of projects suggested for the western region is $16,180,361. A cost breakout by
project type and county/city is provided in Table 4-1.

TABLE 4-1
Western Region Total Safety Project Costs

Roadway
Rural Projects Segments Intersections Curves

Adams County $69,471 $84,960 $65,733 $220,164

Billings County $54,332 $84,360 $90,438 $229,130

Bowman County $77,652 $148,560 $181,957 $408,169

Burke County $33,488 $94,200 $18,651 $146,339

Divide County $82,719 $142,200 $16,355 $241,274

Dunn County $89,973 $330,360 $42,660 $462,993

Golden Valley County $36,060 $27,720 $21,240 $85,020

Grant County $0 $75,240 $96,480 $171,720

Hettinger County $82,345 $59,520 $18,752 $160,616

McKenzie County $187,125 $647,760 $111,235 $946,120

McLean County $140,181 $3,485,940 $49,221 $3,675,343

Mercer County $366,048 $300,720 $119,618 $786,386

Mountrail County $51,084 $2,679,780 $24,141 $2,755,005

Renville County $163,800 $65,880 $137,187 $366,867

Slope County $7,605 $31,200 $22,107 $60,912

Stark County $504,203 $375,180 $57,701 $937,085

Williams County $316,395 $1,626,780 $205,197 $2,148,372

Theodore Roosevelt
National Park $125,700 $13,320 $0 $139,020

Intersections —
Roadway Intersections — Pedestrians and
Urban Projects Segments Right-Angle Bicyclists

City of Dickinson $632,667 $558,000 $1,199,067

City of Williston $596,160 $6,000 $438,600 $1,040,760
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The total project cost suggested for Adams County is $220.164. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-2. High-priority
locations that received a project are shown in Figure 4-8. These locations are described in
further detail in Appendix: Adams County, along with priority rankings and suggested project

sheets.
TABLE 4-2
Adams County Project Costs
Intersections $84,960
Roadway Segments $69,471
Curves $65,733

—

Total $220,164
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Billings County

The total project cost suggested for Billings County is $229,130. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-3. High-priority
locations that received a project are shown in Figure 4-9. These locations are described in
further detail in Appendix: Billings County, along with priority rankings and suggested project
sheets.

TABLE 4-3

Billings County Project Costs

Intersections $84,360
Roadway Segments $54,332
Curves $90,438

Total $229,130
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Bowman County

The total project cost suggested for Bowman County is $408,169. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-4. High-priority
locations that received a project are shown in Figure 4-10. These locations are described in
further detail in Appendix: Bowman County, along with priority rankings and suggested
project sheets.

TABLE 4-4

Bowman County Project Costs

Intersections $148,560
Roadway Segments $77,652
Curves $181,957

Total $408,169

One roadway segment identified as a high-priority location did not receive projects. Half of this
segment is located within the city limits of Bowman and is an urban designed roadway where
rural projects would not apply. The remaining portion of the roadway segment was too short to
be considered for a corridor project (Table 4-5).

TABLE 4-5
Bowman County Priority Roadway Segment Locations without Suggested Treatments

Segment ID Local Name Segment Start Segment End Location Notes

Short segment — removed

508.01 11th Avenue NW us 12 6th Street NW from consideration

TBG040614233503MSP 4-11
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Burke County

The total project cost suggested for Burke County is $146,339. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-6. High-priority
locations that received a project are shown in Figure 4-11. These locations are described in
further detail in Appendix: Burke County, along with priority rankings and suggested project
sheets.

TABLE 4-6

Burke County Project Costs

Intersections $94,200
Roadway Segments $33,488
Curves $18,651

Total $146,339

Two roadway segments identified as high-priority locations did not receive projects. These
roadway segments were recently rehabilitated under the oil county project; therefore, no
projects were suggested since these new treatments reduce lane-departure crashes (Table 4-7).

TABLE 4-7
Burke County Priority Roadway Segment Locations without Suggested Treatments

Segment End

Segment ID Local Name Segment Start Location Notes

69th Avenue NW/

Burke/Ward County

Edge rumble projects

86th Avenue NW/
85th Avenue NW

79th Street NW

94th Street NW

projects

17.01 93rd Street NW/ Line ND 8/Main Street | constructed as part of oil county
70th Avenue NW projects
88th Avenue NW/ .
; - Edge rumble projects
11.01 Kings Highway/ ND 50/ Burke 8/ constructed as part of oil county
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Divide County

The total project cost suggested for Divide County is $241,274. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-8. High-priority
locations that received a project are shown in Figure 4-12. These locations are described in
further detail in Appendix: Divide County, along with priority rankings and suggested project
sheets.

TABLE 4-8

Divide County Project Costs

Intersections $142,200
Roadway Segments $82,719
Curves $16,355

Total $241,274

One roadway segment identified as a high-priority location did not receive a project. This
roadway segment was recently rehabilitated under the oil county project; therefore, no project
was suggested since this new treatment reduces lane-departure crashes (Table 4-9).

TABLE 4-9
Divide County Priority Roadway Segment Locations without Suggested Treatments

Segment ID Local Name Segment Start Segment End Locations Notes

Edge rumble projects
97th Street NW constructed as part of oil county
projects

153rd Avenue NW/ Montana/North
152nd Avenue NW Dakota State Line
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23 USC 409: NDDOT Reserves All Objections



NOVEMBER 2014

LOCAL ROAD SAFETY PROGRAM
CHAPTER 4: WESTERN REGION INFRASTRUCTURE SAFETY PROJECTS

Divide County B
i
[42] \, —
= IAmibrose
Z
x z
2 H |
g
—_—
5 PR 102
z oosl %
H e i
3 g 3 z
85TH ST M =
w g £ H
E E £
H 005F__>, . £
e “fJosG E 96TH ST New
T 005H =
2
90T
HST Ny 01 4 Burke
(as] ;
H
H H st
3 g 508,023 ‘]
3 = £
BSTH STy 501.071 8BTH ST My %
- =i
—_— el B W, = = i
Grenora - — o
2 —_— ¥ {
B =
2 5 —_ P M gl
No Project P Edge Rumble = Other Local Roads 3 g
Dynamic Warning Signs - g No Project Rural CMC § —— State Highways E _g— i
) Typically with Street =] Gravel s 2
c @ Cities 3
£ Lights and/or Signs & No Project Rural Paved
8 and/or Markings o Frojecturalta !
2 Street Lights - Typically & E
£ 9 with Signs and/or E . Curve Projects g {
Markings © £ 0 12525 5 7.5 e ’
; ’ & [ iles
@  Signs and/or Markings . T o GRS
FIGURE 4-12

Divide County Project Locations Map

4-16

TBG040614233503MSP
23 USC 409: NDDOT Reserves All Objections



LOCAL ROAD SAFETY PROGRAM NOVEMBER 2014
CHAPTER 4: WESTERN REGION INFRASTRUCTURE SAFETY PROJECTS

Dunn County

The total project cost suggested for Dunn County is $462,993. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-10. High-priority
locations that received a project are shown in Figure 4-13. These locations are described in
further detail in Appendix: Dunn County, along with priority rankings and suggested project
sheets.

TABLE 4-10

Dunn County Project Costs

Intersections $330,360
Roadway Segments $89,973
Curves $42,660

Total $462,993

One roadway segment identified as a high-priority location did not receive projects. The paved
portion of this segment is approximately 0.85 mile before it becomes gravel. Due to the lack of
paved roadway along this corridor, this roadway segment was removed from project
consideration (Table 4-11).

TABLE 4-11
Dunn County Priority Roadway Segment Locations without Suggested Treatments

Segment ID ‘ Local Name Segment Start Segment End Location Notes

Short segment — removed from

510.02 12th Street NW 109th Avenue SW ND 22 consideration
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Golden Valley County

The total project cost suggested for Golden Valley County is $85,020. The project cost breakout
for intersection, roadway segment, and curve projects are listed in Table 4-12. High-priority
locations that received a project are shown in Figure 4-14. These locations are described in
further detail in Appendix: Golden Valley County, along with priority rankings and suggested
project sheets.

TABLE 4-12

Golden Valley County Project Costs

Intersections $27,720
Roadway Segments $36,060
Curves $21,240

Total $85,020
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Grant County

The total project cost suggested for Grant County is $171,720. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-13. High-priority
locations that received a project are shown in Figure 4-15. These locations are described in
further detail in Appendix: Grant County, along with priority rankings and suggested project
sheets.

TABLE 4-13

Grant County Project Costs

Intersections $75,240
Roadway Segments $0
Curves $96,480

Total $171,720

One roadway segment identified as a high-priority location did not receive projects. The
majority of this segment is located within the city limits of Carson and is an urban designed
roadway where rural projects would not apply. The remaining portion of the roadway segment
was too short to be considered for a corridor project (Table 4-14).

TABLE 4-14
Grant County Priority Roadway Segment Locations without Suggested Treatments
Segment ID Local Name Segment Start Segment End Location Notes
503.03 55th Avenue SW/ 4th Avenue/ ND 21 Short segment — removed from
) Idaho Street Minnesota Street consideration
TBG040614233503MSP 4-21
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Hettinger County

The total project cost suggested for Hettinger County $160,616. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-15. High-priority
locations that received a project are shown in Figure 4-16. These locations are described in
further detail in Appendix: Hettinger County, along with priority rankings and suggested
project sheets.

TABLE 4-15

Hettinger County Project Costs

Intersections $59,520
Roadway Segments $82,345
Curves $18,752

Total $160,616

Two roadway segments identified as high-priority locations did not receive projects. These
segments are predominately located within the city limits of New England and are urban
designed roadways where rural projects would not apply. The portions of these roadway
segments outside of city jurisdiction were too short to be considered for corridor projects

(Table 4-16).

TABLE 4-16
Hettinger County Priority Roadway Segment Locations without Suggested Treatments

Segment ID Local Name Segment Start Segment End Location Notes
509.02 12th Street Main Street ND 22 ShorF segment — removed from
consideration
509.01 Main Street ND 21 W 12th Street | SNort segment —removed from
consideration
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McKenzie County

The total project cost suggested for McKenzie County $946,120. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-17. High-priority
locations that received a project are shown in Figure 4-17. These locations are described in
further detail in Appendix: McKenzie County, along with priority rankings and suggested
project sheets.

TABLE 4-17

McKenzie County Project Costs

Intersections $647,760
Roadway Segments $187,125
Curves $111,235

Total $946,120

Five roadway segments that were identified as high-priority locations did not receive projects.
These roadway segments were recently reconstructed; therefore, no projects were suggested
since these new treatments reduce lane departure crashes (Table 4-18). In addition, three paved
roadway segments had more than one severe crash, but were not high in the priority ranking.
These roadway segments did not receive projects because these corridors were recently
reconstructed with safety countermeasures.

TABLE 4-18
McKenzie County Priority Roadway Segment Locations without Suggested Treatments
Segment Segment Segment
ID Local Name Start End Location Notes
106th Avenue NW/106.5 Avenue NW/ Reconstructed using new
14.01 31st Street NW/107th Avenue NW/ ND 23 ND 73 design standards, edge and
32nd Street NW centerline rumbles
19th Street NW/130th Avenue NW/ 136thNC:I/enue Reconstructed using new
30.02 20th Street NW/134th Avenue NW/ ND 200 design standards, edge and

(McKenzie 27)
(N)

23rd Street NW centerline rumbles

Reconstructed using new
10.01 39th Street NW/40th Street NW ND 1806 ND 23 design standards, edge and
centerline rumbles

156th Avenue NW/34th Street NW/

35th Street NW/148th Avenue NW/ Reconstructed using new
16.01 147th Avenue NW/146th Avenue NW/ | 30.5 Street NW UsS 85 design standards, edge and
38th Street NW/39th Street NW/ centerline rumbles

155th Avenue NW

Bear Den Road/21st Street NW/ End Reconstructed using new

53.01 109.5 Avenue NW/23rd Street NW/ ND 73 Pavement design standards, edge and
110th Avenue NW centerline rumbles
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McLean County

The total project cost suggested for McLean County $3,675,343. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-19. High-priority
locations that received a project are shown in Figure 4-18. These locations are described in
further detail in Appendix: McLean County, along with priority rankings and suggested project
sheets.

TABLE 4-19

McLean County Project Costs

Intersections $3,485,940
Roadway Segments $140,181
Curves $49,221

Total $3,675,343

Four intersections and one roadway segment (Tables 4-20 and 4-21) identified as high-priority
locations did not receive projects. Three of these intersections are located within city limits and
were removed from project consideration. The remaining intersection is yield-controlled.

TABLE 4-20
McLean County Priority Intersection Locations without Suggested Treatments

Intersection
|D) Description Location Notes

15.04 Central Avenue NW & Trooper Avenue Within city limits of Garrison — removed from
) (McLean 15) consideration
. . Within city limits of Mercer — removed from
33.02 W Wing Street (McLean 33) & Main Street consideration
33.03 McLean 33 & 4th Avenue NW (McLean 35) Yield-controlled — removed from consideration
Within city limits of Max — removed from
2.07 Carvell Street & 3rd Avenue SE consideration
TABLE 4-21
McLean County Priority Roadway Segment Locations without Suggested Treatments

Segment ID Local Name Segment Start Segment End Location Notes

South Avenue McLean 12 Short segment — removed from

27.02 Roosevelt Street (ND 41) consideration
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Mercer County
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The total project cost suggested for Mercer County $786,386. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-22. High-priority
locations that received a project are shown in Figure 4-19. These locations are described in
further detail in Appendix: Mercer County, along with priority rankings and suggested project

sheets.

TABLE 4-22

Mercer County Project Costs
Project Type Cost

Intersections $300,720
Roadway Segments $366,048
Curves $119,618

Total $786,386
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Mountrail County

The total project cost suggested for Mountrail County $2,755,005. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-23. High-priority
locations that received a project are shown in Figure 4-20. These locations are described in
further detail in Appendix: Mountrail County, along with priority rankings and suggested
project sheets.

TABLE 4-23

Mountrail County Project Costs

Intersections $2,679,780
Roadway Segments $51,084
Curves $24,141

Total $2,755,005

One roadway segment identified as a high-priority location did not receive projects (Table 4-24).
Part of this segment is located within the city limits of Carson and is an urban designed
roadway where rural projects would not apply. The remaining portion of the roadway segment
was too short to be considered for a corridor project.

TABLE 4-24
Mountrail County Priority Roadway Segment Locations without Suggested Treatments

Segment ID Local Name Segment Start Segment End Location Notes

Short segment — removed from

521.01 62nd Street NW us 2 Main Street N . .
consideration
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The total project cost suggested for Renville County $366,867. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-25. High-priority

locations that received a project are shown in Figure 4-21. These locations are described in
further detail in Appendix: Renville County, along with priority rankings and suggested project

sheets.
TABLE 4-25
Renville County Project Costs
Intersections $65,880
Roadway Segments $163,800
Curves $137,187

Total $366,867
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Slope County
The total project cost suggested for Slope County $60,912. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-26. High-priority
locations that received a project are shown in Figure 4-22. These locations are described in
further detail in Appendix: Slope County, along with priority rankings and suggested project

sheets.
TABLE 4-26
Slope County Project Costs
Project Type Cost
Intersections $31,200
Roadway Segments $7,605
Curves $22,107
Total $60,912
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Stark County

The total project cost suggested for Stark County $937,085. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-27. High-priority
locations that received a project are shown in Figure 4-23. These locations are described in
further detail in Appendix: Stark County, along with priority rankings and suggested project
sheets.

TABLE 4-27

Stark County Project Costs

Intersections $375,180
Roadway Segments $504,203
Curves $57,701

Total $937,085

One intersection identified as a high-priority location did not receive projects. This intersection
is yield-controlled and was removed from consideration (Table 4-28).

TABLE 4-28
Stark County Priority Intersection Locations without Suggested Treatments

Intersection 1D Description Location Notes

222.09 15th Street SE & Main Street Yield-controlled — removed from consideration

One roadway segment identified as a high-priority location did not receive projects. Half of this
segment is located within the city limits of Belfield and is an urban designed roadway where
rural projects would not apply. The remaining portion of the roadway segment was too short to
be considered for a corridor project (Table 4-29).

TABLE 4-29
Stark County Priority Roadway Segment Locations without Suggested Treatments

Segment ID Local Name Segment Start Segment End Location Notes

132nd Avenue SW
35th Street SW (west border of
Stark)

Short segment — removed from
consideration
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The total project cost suggested for City of Dickinson is $1,199,067. The project cost breakout for
roadway segment, right-angle intersection, and pedestrian/bicyclist intersection projects are
listed in Table 4-30. High-priority locations that received a project are shown in Figure 4-24.
These locations are described in further detail in Appendix: City of Dickinson, along with
priority rankings and suggested project sheets.

TABLE 4-30

City of Dickinson Project Costs
Project Type Cost

Intersections

Total $1,199,067

Roadway Segments $632,667
Right-Angle Intersections $8,400
Pedestrian and Bicyclist $558,000

Eight roadway segments in Table 4-31 were identified as high-priority locations and did not
receive projects. Three of these segments had the recommended treatment already in place,
three corridors had inadequate roadway width in order to implement the recommended
treatment, one had the recommended treatment in place along the portion of the roadway
where it was feasible, and the remaining roadway segment was a rural design where urban
project suggestions were not applicable.

TABLE 4-31

City of Dickinson Priority Roadway Segment Locations without Suggested Treatments

Segment ID Local Name

Segment Start

Segment End

Location Notes

1-94 Business Portion is existing three-lane
22.02 S Main Avenue 8th Street SW section, remaining section is too
Loop
narrow

22.03 3rd Avenue W 1-94 Business Loop 1-94 Existing three-lane section

815.01 State Avenue 8th Street SW -94 LB:;l)ness Existing roadway too narrow

22.04 3rd Avenue W 1-94 33rd Street SW Existing five-lane section

815.02 State Avenue 1-94 Business Loop 1-94 Existing three-lane section

828.01 1ch Avenue E/ 38th Street SW Broadway East Rural de_S|gn — urban projects

Livestock Lane not applicable

837.01 Frontage Road 10th Avenue W Dead end Existing roadway too narrow

800.01 8th Street SW State Avenue ND 22 Existing roadway too narrow
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Williams County

The total project cost suggested for Williams County $2,148,372. The project cost breakout for
intersection, roadway segment, and curve projects are listed in Table 4-32. High-priority
locations that received a project are shown in Figure 4-25. These locations are described in
further detail in Appendix: Williams County, along with priority rankings and suggested
project sheets.

TABLE 4-32

Williams County Project Costs

Intersections $1,626,780
Roadway Segments $316,395
Curves $205,197

Total $2,148,372

Five paved roadway segments had more than one severe crash, but were not high in the
priority ranking. These segments did not receive projects because there were no patterns in
crashes or projects identified at intersections or curves that could be mitigated with safety
countermeasures.
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