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. Introduction

The Ward County Southwest and Southeast Connector Corridor
Study (Connector Corridor) was initiated by Ward County to lay
the foundation for a future limited access connector route
between US Highway 2/52 west of Minot to US 52 east of Minot.
Continued population growth along with sustained energy,
agricultural, and commercial freight demands in the region have
challenged the regional roadway system for decades. South of
Minot has seen limited development in the extraterritorial zone
with largely agricultural land uses. A southern connection would
provide an alternative route for freight and motorists to alleviate
congestion in the urban core including US 2/52 and US
83/Broadway. With completed bypass routes in the northeast
and northwest limits of Minot, a southern connection would
complete a beltway around Minot to support regional vehicle
movements.

The Ward County Southwest and Southeast Connector Corridor
Study will:

e Establish a need for project improvements

e Evaluate functional, safety, economic, environmental, and
social barriers

e Analyze potential routes and intersections

e Establish improvement recommendations

e Engage agency and public stakeholders

e Develop an implementation plan that can be phased in
over time

The purpose of this chapter is to document existing and no-build
conditions and to identify and confirm issues within the study
area to quantify the overall benefits of a potential connector
corridor. This information will guide the development of study
goals and objectives and ultimately the identification of
improvement alternatives for the Southwest and Southeast
Connector Corridor.

Figure 1: Connector Corridor Study Process

T
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STUDY AREA OVERVIEW

Figure 4 depicts the Southwest/Southeast Connector Corridor
study area. The primary existing routes traveling through
southern Minot are three transcontinental US Highways 2, 52, and
83 as well as other minor existing corridors include county roads
14, 16, and 17.

US Highway 2

US Highway 2 (Figure 2) travels east-west through Minot as it
connects the Great Lakes in Minnesota to the Pacific Northwest.
It is primarily a four-lane, median divided, rural section with 70
mile per hour speed limits through North Dakota. In southern
Minot, US 2 transitions to an urban, limited access expressway
with 50 mile per hour speed limits. Beginning at the grade-
separated interchange at Valley Street, US 2 travels concurrently
with US 52. Other major grade-separated interchanges along US 2
include US 83/Broadway and 16" Street SW.

Figure 2: US Highway 2 is a four-lane roadway throughout the study area

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

US Highway 52

US Highway 52 (Figure 3) extends from the Atlantic Coast in South
Carolina to Portal, North Dakota and enters the study area as a
rural two-lane section, transitioning to four lanes southeast of
Minot, eventually narrowing to a three-lane section at the US 2
interchange. Beginning at the interchange with US 2, US 52
travels concurrently through southern Minot.

Figure 3: US Highway 52 enters the study area as a two-lane section
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Figure 4: Study Area
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US Highway 83

US Highway 83 (Figure 5) connects Mexico to Canada and bisects
Minot as Broadway as it travels north-south through the Magic
City. Entering the study area at County Road 16 this roadway is a
rural four-lane section. As it enters the City of Minot the corridor
transitions to an urban four-lane divided roadway that serves the
region’s highest traffic volumes.

Figure 5: US Highway 83 in the study area is primarily a four-lane, divided
roadway

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

County Road 14

Traveling east-west through Ward County, County Road 14 (Figure
6) transitions from gravel to paved at County Road 9 in the west
part of the study area. Atwo-lane paved rural section of this
roadway provides efficient travel through the western reaches of
Ward County, transitions to a five-lane configuration at 30" Street
SW and enters Minot at 37" Avenue SW making vital connections
to southwest Minot including the new Trinity Hospital, Dakota
Square Mall, and other regional destinations. The corridor then
travels south with a two-lane urban section serving Crystal Springs
subdivision before turning east to US 83. Continuing east the
roadway is primarily a low-speed, suburban section with limited
right-of-way, numerous private accesses, and alignment and
profile changes. Large rural subdivisions such as Meadowbrook,
Eastside Estates, and Sunny Slope use County Road 14 as primary
access before the roadway terminates at US Highway 2.

Figure 6: County Road 14 travels east-west through the study area as a two-lane,
paved roadway
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County Road 16

A mostly gravel, east-west route, County Road 16 (Figure 7)
travels from County Road 23 in eastern Ward County and ends
two miles beyond County Road 15 in Burt Township. A small,
paved section in the unincorporated community of Logan
represents the only suburban section of roadway. The rest of this
corridor is a high-grade, gravel roadway. Recent improvements to
the one-mile s-curve at 42" Street SE have improved safety and
mobility on this low volume roadway.

Figure 7: Improved radii and radial-T intersections have improved the safety of

the County Road 16, an east-west gravel roadway

Ward County SW/SE Connector Corridor Study
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County Road 17

A gravel road in the northern stretches of Ward County, County
Road 17 (Figure 8) is a paved, low speed, suburban two-lane
roadway beginning at County Road 15. Traveling south next to
the Minot Boy Scouts Bigd Camp gives this roadway its local “Boy
Scout Road” nickname. As this roadway crosses US Highway 2 it
runs concurrently with County Road 12 on a circuitous route
through the famous Ward County Trestle Bridge. Crossing the
Gassman Coulee the roadway climbs out of the river valley where
the roadway transitions to a typical rural section with higher
speeds eventually terminating at radial intersections with County
Road 14.

Figure 8: Traveling under the famous Trestle Bridge and across the Gassman
Coulee, County Road 17 climbs out of the valley and terminates at County Road
14

Page | 5



PREVIOUS STUDIES OVERVIEW

Several studies have been completed which provide direction for
future transportation needs within and around the Connector
Corridor. The key points in each study relevant to the corridor
area are summarized below by plan title.

Ward County Comprehensive Plan (August
2019)

The Ward County Comprehensive Plan was developed by county
staff, the County Commission, the Planning Commission, the
Comprehensive Plan Steering Committee, and project
stakeholders as a guiding document for planning over the next 20
years. The adopted Comprehensive Plan provided the framework
for planning and zoning in Ward County as well as the
management of growth specifically in areas outside of cities’
jurisdictions. The plan included background and demographic
context, development evaluation guidance, project prioritization,
and strategic initiatives/implementation methods for the future.

The land use plan (Figure 9) designated the entirety of the
Connector Corridor Study Area as either “Urban Core” or “Rural
Concentration/Transition” character region. The urban core
region was defined as the area within the corporate limits of
Burlington, Minot, and Surrey in which most of the Connector
Corridor study area lies. This region accommodates nearly 75
percent of Ward County’s population with land use densities
ranging from high impact industrial to low density residential
throughout. A primary objective in this region was to reserve land
for future urban development and to avoid future impacts and
conflicts. The transition region outside of the urban core aims to

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

maintain agricultural uses with limited rural residential
development.

Transportation priorities in the Connector Corridor study area
focus on access management, intergovernmental/jurisdictional

Figure 9: Future Land Use Plan (Ward County Comprehensive Plan)
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transfers, adherence to drainage and roadway standards, and
improvements of public roadways to support the potential
volumes associated with the future land use plan.

Ward County Transportation Plan
(September 2019)

Ward County released the Transportation Plan in September 2019
as a sub-element of Ward County Comprehensive Plan. The plan
identified current issues and needs as they related to
transportation in the county, provided recommendations to
enhance safety and mobility, and created a framework for
decision-making for future transportation projects.

The Transportation Plan laid the groundwork for the Connector
Corridor Study. A sub area analysis in the Transportation Plan

Figure 10: Future Roadway Functional Classifications (Ward County
Transportation Plan)
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provided background, existing conditions, and a preliminary
framework for the Connector Corridor. It also provided the
impetus for further examination through the Connector Corridor
Study.

The Transportation Plan also provided guidance and
recommendations for future projects (Figure 10). The initial
alignment of the Connector Corridor was designated a Future
Minor Arterial Roadway and a Regionally Significant Corridor.
These designations require focus on accommodating agricultural
and freight needs as well as linkages to the larger state
transportation network. The plan also provided the road
standards and right-of-way requirements for these roadways.

Minot 2035 Transportation Plan (January

2015)

The City of Minot approved the Minot 2035 Transportation Plan in
2015 to guide the next 20 years of transportation investments.
The plan identified goals, projects, implementation strategies, and
a series of sub area and corridor studies. The plan also provided a
framework for future transportation improvements including
design and access guidance along with right-of-way guidance
(Figure 11).

A high-level examination of a future southwest bypass/arterial
roadway was conducted. Travelshed analysis was completed to
determine that a new connection in the southwest area of Minot
will support the demand between the northwest and southwest
areas of Minot. The proposed minor arterial began as four lanes
as it travels south from the US 2/52 — US 83 Bypass intersection.
Continuing along 30™ Street SW, the bypass transitioned to two
lanes at 37" Avenue SW and turned east at 66™ Avenue SW to
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connect to US 83. Expected traffic on this route was estimated to
be 6,800 vehicles per day in 2035 at the northern end and 1,600
AADT at the US 83 terminus. A subarea study examined the US
2/52 — US 83 Bypass intersection to accommodate this southwest
bypass.

Figure 11: Future Roadway Functional Classification (Minot Transportation Plan)

Figure 527
FUTURE FUNCTIONAL
CLASSIFICATION

Functional Class

Another subarea study impacting the Connector Corridor was an
examination of the US 2/52 - 16" Street SW interchange that is
not anticipated to accommodate future traffic volumes. High-
level alternatives were developed as options to accommodate
future travel. Also described was an industrial node impacting the
southern connections in the Port of North Dakota Expansion Plan
in the northeast Minot area. A recently completed Ward County
Northeast Bypass serves an area of 3,200 acres of undeveloped
land for future industrial and manufacturing. Industrial expansion
in this area may be served by a completed beltway in the
southern Minot metro area.

Ward County SW/SE Connector Corridor Study
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North Dakota State Freight Plan (April 2015)

With goals originally outlined in the statewide strategic
transportation plan in 2012, the North Dakota Department of
Transportation published the State Freight Plan to focus on
providing a safe, reliable, and sustainable freight network (Figure
12). This plan examined roads, rails, air, and pipelines as a means
of freight transportation. The Minot area is a regional hub for all
these freight networks. The Strategic Freight System Index from
this plan states that US 2, US 52, and US 83 in the study area are
all “Level One” Critical Rural Freight Corridors. The Burlington
Northern Santa Fe and Canadian Pacific railroads that travel
through the study area are designated as Class | Mainlines that
serve areas nationally and internationally.

Figure 12: North Dakota Strategic Freight Corridors (State Freight Plan)
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As it pertains to the Connector Corridor, freight safety, reliability,
and sustainability should be considered in all proposed
alternatives. Among other fundamental values from the plan, the
dependability and predictability should be promoted and routes
that provide consistent levels of service should be prioritized.
Providing consistent weight and height restrictions, travel speeds,
and accessibility for all users should be implemented in all freight
routes.

The Minot Broadway Corridor Study completed a multimodal
transportation analysis for the Broadway/US 83 corridor through
the entire length of the city. This study focused on safety and
operational improvements throughout the corridor and improving
bicycle and pedestrian mobility. As it relates to the Connector
Corridor, this study prioritized improvements on the southern
segment from the US 2/52 — Broadway/US 83 interchange to the
southern city limits to be completed as soon as feasible, likely
before 2027. These improvements would address safety issues at
the intersections and frontage roads, add medians at unsignalized
locations, and improve reliability throughout the study.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

RECENT AND PLANNED PROJECTS

Various projects are completed, planned, or programmed within
and around the study area. The North Dakota Department of
Transportation’s 2021-2024 Statewide Transportation
Improvement Program (STIP), Ward County 2020-2022 Capital
Improvement Plan, City of Minot 2020-2024 Capital Improvement
Plan identify projects in the study area. The projects include:

e Ward County, Northeast Bypass, Constructed 2012

e Ward County, County Road 16 radius improvements,
Constructed 2019

e Ward County, County Road 14 Sliver-widening from 30"
St SW to CR 17, Planned 2022

e NDDOT, US 83B — US 2/52 Intersection Improvements,
Constructed 2013

e NDDOT, US 2 ADA Curb Ramps 16" St SW - US 83, 16" St
SE - 27" St SE, 2021

e NDDOT, US 83 Rehabilitation from State 23 to Minot
Urban Limits, Planned 2022-2024

e NDDOT, US 52 Rehabilitation from US 2 to County
Line/Sawyer, Planned 2022-2024

e City of Minot, Landfill Transfer Station and Cell 7, 2021

e City of Minot, SW Water Tower, 2021

Page | 9



Table 1: Population and Households

DEMOGRAPHICS AND TRENDS

An understanding of existing and projected demographics is . Household
o Population Households .
necessary to demonstrate how growth has and will impact Size

demand for transportation facilities. 2000 58,975" 23,027" 2.46"

2010 61,675 25,029" 2.36'
Population and Households 2020 69,641 33,171 2.42}
Ward County has experienced significant and steady growth since 2040 84,924° 22,560° 2.47°
2000. Between 2000 and 2020, the population of the County ;/(;ggazr(])gz% 18.1% 31.4% ~0%
increased by 18.1 percent. Based on forecasts developed by the ( ~ )

. X Source: U.S. Census Bureau
County in the 2019 Ward County Comprehensive Plan, the 2Source: Ward County Comprehensive Plan (2019)

population is expected to continue growing and increase 22
percent by 2040. This growth rate is higher than that of North
Dakota. Table 1 shows the population, number of households, and
persons per household for Ward County.

Figure 13: Age Distribution

Growth rates equivalent to those seen in Ward County have
important implications on local transportation systems, including
Principal Arterial roadways and local roads. Rapid regional growth
adds vehicles to expressways like US 2/52 as local traffic avoids
city minor and major collectors that fail to meet demand.
Increased vehicular traffic can slow freight movements, increase
travel times, and negatively impact safety.

Under 14
21%

Age

Like population, age distribution (Figure 13) has the capacity to
affect transportation usage and demand. In 2019, the median age
in Ward County was approximately 32 years old. This is younger
than the State of North Dakota (35 years). In 2019, the largest
population cohort in Ward County was between 20-24 years old,
followed by the other young adult groups of 25-29 and 30-34. This

Ward County SW/SE Connector Corridor Study
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is likely partially due to Minot State University, the Minot Air
Force Base, as well as economic opportunities the region provides
for younger workers. According to the Minot Long Range
Transportation Plan, these age cohorts are more likely to
commute using diverse transportation modes including walking
and bicycling. It is important to consider the demands of these
large age groups in future transportation plans.

Employment

The North Dakota Job Service’s Labor Market Information 2021
Report estimates a labor force of approximately 32,022 in Ward
County as of June 2021. The average weekly earnings are $953
per week. The largest industries are government; health care and
social assistance; retail trade; and accommodation and food
services (Figure 14). The American Community Survey (ACS)
estimates approximately 2,043 total employer establishments in
the county.

In 2019, the majority of Ward County employees either drove
alone or carpooled to work (Figure 15). This high reliance on
driving single-occupancy vehicles could mean greater numbers of
automobile trips as population in the County increases, placing
greater demand on the existing transportation infrastructure.
Currently, only 2.6 percent of employees rely on public
transportation, bike, or walk to work. This share could increase if
Ward County executes various plans to improve multimodal
transportation in the region.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

Figure 14: Largest Industries by Employment (2021)
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Il. Transportation System

Characteristics

This section describes elements of the existing transportation
network, information related to land use, traffic operations,
safety, access, and non-motorized connections. Typical sources of
data are called out where applicable.

FUNCTIONAL CLASSIFICATION

The functional classification system is used to create a roadway
network that efficiently collects and distributes traffic from farms,
rural subdivisions, and neighborhoods to the state highway
system. A successful system coordinates and manages mobility,
roadway design, and route alignment as well as seeks to match
current and future access and land use with the adjacent
roadway’s purpose, speeds, and spacing. The functional
classification system is comprised of principal arterials, minor
arterials, major and minor collectors, and local roadways.
Roadways classified as urban minor collectors or rural major
collectors and arterials are eligible for federal transportation
funds. Figure 16 shows the relationship between access and
mobility/traffic speeds.

Within the study area extents, the US Highway System comprised
of US 52, US 2, and US 83 are designated as Principal Arterials
with applicable rural and urban sub-designations.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

Figure 16: Functional Classification Relation to Access and Speed
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Figure 17 shows the functional class network in the study area
along with 2020 traffic counts. The county road network in the
study area is limited to two Major Collector classified roadways.

e County Road 16 is a Major Collector gravel roadway that
travels east/west through the study area from US 52 near
Logan, crossing US 83 south of Minot, and leaves the
study area in the west at 62" Street SW.

e County Road 14/37™ Avenue SW is a paved, Minor
Arterial roadway within the City of Minot corporate limits
and serves as a significant east-west route. County Road
14 provides a valuable connection to large areas of
agricultural land and rural housing developments in the
southwestern portion of Ward County.

e County Road 17 is classified as a local roadway.
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ROADWAY JURISDICTION

Understanding the ownership and maintenance responsibilities is
essential when planning for the future of the regional roadway
network. Roadway jurisdiction in Ward County has continually
evolved as the region’s urbanized population grows and annexes
new areas for development. As changes in roadway functions,
traffic volumes, freight demands, route prioritization, and private
infrastructure improvements have necessitated, Ward County has
initiated discussions about jurisdictional transfers between cities
and townships, detailed in Table 2. Changes in jurisdictional
alignment intend to match existing conditions with the
responsible agency that is best suited for that roadway use type.
As potential Connector Corridor Routes are identified, further
jurisdictional conversations are likely, depending on the preferred
route. Figure 18 details the roadway jurisdiction and access.

Table 2: Jurisdictional Transfer Opportunities

Length

Roadway Termini

(mi)
Township Road to County Road

Halfway between 37" Avenue SW
and 54" Avenue SW to
halfway between 66™ Avenue SW
and 79" Avenue SW

16™ Street SW 2

30" Street SW 4 US 2 to 66™ Avenue SW

62" Street SW 3 County Road 14 to County Road 16

County Road to City Road

30™ Street SW to County Road 17

Ward County 14 | 3 and 16" Street SW to US 83

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

SPEED LIMITS

Posted speed limits on roads vary depending on a variety of
factors, including the width of the right-of-way, surrounding land
use, landscaping, road material, and road classification. Since
drivers tend to drive to their conditions rather than the posted
speed limit, it is important to have a proper posted speed limit.
The current posted speeds of the major roads within the study
area are displayed below.

US Highway 2: 70 miles per hour posted speeds on rural segments
and 50 miles per hour posted speeds on the urban segment.

US Highway 52: Speeds of 65 miles per hour transition to 45 miles
per hour as traffic approaches US Highway 2 on the east side of
Minot.

US Highway 83: Posted speeds are 70 miles per hour as the road
enters the study area from the south. This slowly transitions down
to the 40 miles per hour urban speed limit in 10mph increments.
Posted speeds become 60 miles per hour just south of 54
Avenue SW. It becomes 50 miles per hour halfway between 54
Avenue SW and 37" Avenue SW, and finally transitions to 40 miles
per hour as the road crosses 37" Avenue SW.

County Road 14: The rural section of County Road 14 is 65 miles
per hour, and the five-lane suburban section is 40 miles per hour.
The southern section of the road serving Crystal Springs is 45
miles per hour.

County Road 16: The section of County Road 16 through the
unincorporated town of Logan has posted speeds of 40 miles per
hour, while the rest of the corridor is a high-grade gravel roadway
with posted speeds of 55 miles per hour.

County Road 17: Posted speeds are 35 miles per hour within the
study area.
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Figure 17: Functional Classification
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. Figure 18: Roadway Jurisdiction
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RIGHT-OF-WAY

Right-of-Way (ROW) is the available space owned by the
jurisdiction on which the roadway and associated utilities are
located. ROW is often a constraining factor in developing
alternatives, because acquiring additional ROW can be costly,
increase project delivery deadlines, or stop a project altogether.
ROW widths for roads within the study area are described below.

e US Highway 2: Right-of-way through the urban section
typically ranges from 300 to 400 feet.

e US Highway 52: Right-of-way through this stretch
typically ranges from 300 to 400 feet.

e US Highway 83: Right-of-way is 250 feet in urban areas
and nearly 400 feet in rural sections.

e County Road 14: Right-of-way is 150 feet in the rural
section of County Road 14.

e County Road 16: There is limited right-of-way beyond the
statutory requirements, or 66 feet.

e County Road 17: Right-of-way ranges from 75 feet to 105
feet.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

TRAFFIC CONTROL

Selecting the appropriate traffic control device requires
consideration of traffic safety, patterns and volumes, roadway
geometry, lane configurations and multimodal aspects. The
Manual of Uniform Traffic Control Devices (MUTCD) provides
guidance and standards on the installation of traffic control
methods which consider vehicular volume, pedestrian volumes,
and crash frequency thresholds for multiple roadway contexts.
Listed below are the traffic control devices on major roads within
the study area.

e US Highway 2: Two signalized at-grade intersections are
presently located at the intersections of 13" Street SE and
the US 83 Bypass.

e US Highway 52: Two signalized at-grade intersections are
presently located at the intersections of 13" Street SE and
the US 83 Bypass, located in the stretch shared with US
Highway 2.

e US Highway 83: This corridor is primarily traffic signal
controlled, with some two-way stop control present for
minor cross streets.

e County Road 14: There is one signalized intersection
within the study area, at the intersection of 16" Street
SW.

e County Road 16: There is two-way stop control (stopping
County Road 16) at both US Highway 83 and US Highway
52.

e County Road 17: There is two-way stop control at the
intersection of US Highway 2/52. There are no traffic
signals on this road within the study area.
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PAVEMENT CONDITION

Timely pavement rehabilitation has the potential to be six to 14
times more cost-effective than rebuilding a deteriorated road.
Poor pavement conditions can add nearly $600 to the annual cost
of car ownership due to damaged tires, suspension, reduced fuel
efficiency, and accelerated vehicle depreciation. Two sets of
pavement ratings are used in this study, NDDOT’s pavement
condition ratings (PCR) and Ward County’s combined present
serviceability rating (PSR), as shown below in Figure 22. NDDOT'’s
PCR rating system assigns a value between one and 100, with
numerical ratings grouped into categories: Good (86-100),
Satisfactory (71-85), Fair (56-70), Poor (41-55), Very Poor (25-40),
Serious (10-24), and Failed (less than 10). Ward County’s PSR
system is a scale of zero to five, with five being in best condition
and lower numbers having lower quality pavement conditions.

e US Highway 2: The pavement of US Highway 2 is in good
condition.

e US Highway 52: The pavement of US Highway 52 is in
good condition.

e US Highway 83: The pavement of US Highway
83/Broadway is in good condition.

e County Road 14: Pavement conditions on County Road 14
are mostly Fair, with a PSR between 3.01-3.40. Some
portions of the road are in Satisfactory condition, mostly
within the first 1.5 miles east of US Highway
83/Broadway, having a PSR between 3.41 and 3.80.

e County Road 16: Gravel roadway throughout the study
area.

e County Road 17: The PSR for County Road 17 is between
3.41 and 3.80.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

Load Rating

Every road managed by Ward County and the North Dakota
Department of Transportation is designed to carry a certain load
weight (Figure 21). Many of Ward County’s roadways are
designed to carry vehicles up to 80,000 pounds while most of
NDDOT’s roadways in this study area are designed to carry up to
105,500 pounds. However, other roadways throughout Ward
County see lower design weights and either are subject to spring
load restrictions and/or overweight permitting. Ensuring the
bypass can support the heaviest freight movements is an
important component of its usefulness in attracting freight
movements to the bypass and away from the urban core.

Figure 21: Spring load restrictions in the study area are primarily 7-ton per axle
on county roads
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lll. Existing Traffic Trends and
Patterns

EXISTING TRAFFIC

Understanding the existing traffic demands and patterns can help
evaluate the need for a new connector route and identify
deficiencies on the existing system that may require
improvements, with or without the new connector route. The
existing traffic demands in the study area vary widely.

e US 83/Broadway. The greatest traffic demands in the
study area are on US 83. US 83/Broadway in south Minot
carries over 26,000 vehicles per day traveling through the
corridor near the US 2/52 interchange, the highest in the
region. As US 83 progresses south traffic decreases to
5,100 at the southern boundary of the study area.

e US 2/52. As an important east-west route through North
Dakota, US 2/52 carries a significant volume of traffic. On
the western and eastern ends of this study area, traffic
approaches 18,700 vehicles per day, with volumes closer
to 15,000 vehicles per day throughout Minot.

e US 52. After US 52 splits from US 2, traffic on US 52
declines significantly to around 7,000 vehicles per day.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

County Road 16. Existing travel demand on County Road
16 is relatively low, under 100 vehicles per day.

County Road 14. As a minor arterial, CR 14 is a significant
east-west route for rural housing development and
agricultural activities. On the western end of CR 14, west
of Minot, traffic volumes are around 1,700 vehicles per
day, while east of Minot, traffic volumes are less than
1,000 vehicles per day.
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FREIGHT/TRUCK ACTIVITY

North Dakota is unique in that approximately 78 percent of its
freight flows are outbound. Agricultural and Petroleum products
that represent the majority of North Dakota outbound freight are
traveling most frequently by rail with truck transportation
representing approximately a quarter of outbound freight travel.
A majority of inbound North Dakota freight demand is served by
truck transportation. These freight movements are critical to the
state and local economies and must be supported by the
transportation network. Therefore, truck activity is a vital factor
to consider when evaluating potential impacts from a connector
route. While the movement of freight is a critical component of
the local, state, and national economies, trucks have greater
impacts to traffic flow, safety, and quality-of-life compared to
passenger cars, especially in higher traffic urban areas.

e A higher percentage of trucks in the traffic stream can
lower the effective capacity of a roadway, with FHWA
data showing an approximate 0.5 percent reduction in
capacity for every one percent increase in truck traffic on
four-lane highways. This impact is exacerbated by traffic
control at at-grade intersections due to the lower
acceleration and deceleration rates of trucks when
compared to passenger cars.

e Crashes involving trucks are more likely to result in severe
injuries or fatalities, with national data showing that
trucks made up 10 percent of all vehicles involved in fatal
crashes while only being four percent of registered
vehicles (National Safety Council, 2019).

e Trucks generate more vehicle emissions and more traffic
noise than passenger cars, which can affect the quality-of-
life for residents.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

While truck traffic is down from the peak of oil and gas activity in
the early 2010s, there is still significant truck traffic in the Minot
area.

e US2

o US 2 carries the highest truck traffic volumes of all
study area roadways.

o East of US 52, trucks make up around 10 percent
of vehicles, with daily truck volumes ranging
between 800 and 1,200 vehicles per day.

o Between US 52 and the US 83 Northwest Bypass,
trucks are 11 to 14 percent of the traffic stream,
with daily truck volumes being between 2,000
and 2,200 per day.

o West of the US 83 Northwest Bypass, truck traffic
is around 15 percent of the traffic stream, with
around 1,700 trucks per day.

o Inthe urbanized area just south of US 2, truck
traffic is around four percent of traffic, with
around 830 trucks per day.

o Truck traffic is lower north of US 2, with around
320 trucks per day (around 1.5 percent of traffic).

o Truck traffic is a more considerable percentage of
the overall traffic stream south of Minot (13 to 15
percent of traffic), however the overall number of
trucks is generally similar to the urbanized area,
with around 1,000 trucks per day near 54™
Avenue South and near County Road 16

Page | 21



Us 52
o US 52 carries around 900 trucks per day between
US 2 and County Road 16. Truck traffic is around
12 percent of the total traffic south of US 2 and
around 19 percent of traffic near County Road 16

There are some major traffic generators within the Ward County
study area, mainly falling in three categories: agricultural,
commercial, and industrial. Many of the major traffic generators
are industrial properties, mainly being either oil/gas production or
gravel production.

e Agricultural — Minot Milling, CHS Sun Prairie, Wilbur Ellis,
and Viterra Grain. These agricultural generators are all
located north of the study area, with many of them
located near the intersection of County Road 12 and 27"
Street NE.

e Commercial - Downtown Minot, Dakota Square Mall, and
Walmart. Both the Dakota Square Mall and the Walmart
are within the study area, and are in close proximity to US
Highway 2/52 and US Highway 83, respectively.

e Industrial — Cenex Pipeline , Gravel Products Pits 1, 2 and
3, Sundre Sand and Gravel, and Farstad Oil. Locations for
these traffic generators vary, although most of them are
located to the east of Minot. Both the Cenex Pipeline and
Gravel Products Pit 1 are located directly adjacent to US
Highway 2/52.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

e Additional Major Traffic Generators — Additional major
traffic generators include Minot International Airport, the
State Fairgrounds, and Minot State University. Trinity
hospital, once complete, will also be a major traffic
generator. Completion is expected in late 2022.

Minot Air Force Base

As part of the Minot Air Force Base, the 91° Missile Wing employs
1,600 airmen and operates approximately 150 ICBM sites
throughout an expansive territory that comprises approximately
12 percent of North Dakota’s land including the majority of Ward
County. The 91* Missile Wing requires a reliable network of
roadways for its operation and supports the maintenance of its
designated routes through the region. The Connector Corridor
likely will support these operations either directly as a designated
route or indirectly by reducing congestion through other routes.
The connector corridor would provide an additional opportunity
to avoid the urban core of Minot and the US 83/Broadway and US
2/52 interchange.

The United States Air Force is preparing to construct and renovate
facilities related to the 91° Missile Wing over 10 years beginning
as early as 2023 ending by 2036. The scope of this project is
extreme and would require accommodating up to 1,200
construction workers and support personnel on a temporary
basis. This project will see significant impacts to traffic in and
around Minot and Ward County.
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Figure 23: General Site Layout of Port of North Dakota
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Future land use outside the Minot City Limits is primarily low
density residential (Figure 25). Nodes of high and medium density
residential follow key future corridor alignments proposed in the
Minot 2035 Transportation Plan. These include the route along
30" Street SW and 66™ Avenue SW identified as a potential
bypass route in this report. These residential nodes follow the
proposed prominent growth pattern to the southwest of the
current city limits. An additional land use in this area is the Trinity
Hospital expansion, which is currently under construction along
County Road 14. This campus is currently slated to be completed
at the end of 2022.

Commercial blocks at major intersections along US Highway
83/Broadway are planned, including at 54™ Avenue SW and 66™
Avenue SW. Other stretches of commercial usage are planned
along the south side of US Highway 2. There is a small number of
parks and open space planned, along 13" Avenue SE south of US
Highway 2/52.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

The two other major future land uses surrounding Minot are
public/semi-public space and industrial usage. The public/semi-
public space is concentrated south and west of the current city
limits of Minot, some of which is located along the Southwest
connector corridor study area on 30" Street SW. The other main
public/semi-public space is also located on the Southwest Bypass
corridor, and is located between 54" Avenue SW and 66™ Avenue
SW. This property is a research property owned by NDSU. Most
of the future industrial land use is located to the west of Minot
International Airport, outside of the study area. This includes the
expansion of the Port of North Dakota. There are some future
industrial parcels located south of US Highway 2/52 on the west
side of Minot, next to the current Cenex Pipeline industrial site.
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ORIGIN-DESTINATION ANALYSIS

Origin-destination analysis was performed to better understand
regional traffic patterns. Origin-destination data can help provide
information related to the amount of traffic that could be
reasonably expected to utilize a future connector route instead of
traveling on US 2 through the developed part of Minot.

Origin-destination analysis was performed using data obtained
from StreetLight Data. StreetLight Data provides transportation
data to transportation agencies and professionals that is collected
via anonymized location data from mobile phones and navigation
devices.

Origin-destination analysis focused on the following locations:

e US2-—West of the US 83 Northwest Bypass
e US 83 Northwest Bypass — North of US 2

e US 83— South of County Road 16

e US 52— South of County Road 16

e US 2 — East of East Burdick Expressway

US 2 — West of the US 83 Northwest Bypass

Based on the origin-destination data for US 2 west of the US 83
northwest bypass, around 28 percent of traffic is destined for
locations outside of Minot, with the remaining 72 percent of
traffic having a destination somewhere in Minot (Figure 26). A
similar trend is seen for truck traffic, however slightly more truck
traffic is regional in nature, with around 34 percent of trucks
having destinations somewhere outside of Minot.

The most common destination for regional traffic is the northwest
bypass (16 percent of all vehicles and 14 percent of trucks).

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

The destinations that could benefit from a connector route (south
US 83 and south US 52) have a combined total of around 14
percent of the truck traffic seen on US 2 to the west and have
around 8 percent of overall traffic.

Figure 26: O-D Analysis — US 2 — West of US 83 NW Bypass
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US 83 Northwest BypaSS . North Of US 2 Figure 27: O-D Analysis — US 83 NW Bypass — North of US 2
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Figure 28: O-D Analysis — US 83— South of County Road 16
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US 52 — South of County Road 16

Around 11 percent of overall traffic observed on US 52 south of
Minot has destinations outside of Minot. Truck traffic has a higher
percentage of regional trips, with around 28 percent of trucks
having destinations outside of Minot.

The most common truck destination is US 2 west of Minot
(around 20 percent of truck traffic). No regional destination has
more than four percent of overall traffic (Figure 29).

The destinations that could benefit from a connector route (west
US 2 and the northwest US 83 bypass) have a combined total of
around 24 percent of the truck traffic seen on south US 52 and
have around eight percent of overall traffic.

Ward County SW/SE Connector Corridor Study
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Figure 29: O-D Analysis — US 52 — South of County Road 16
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US 2 — East of Burdick Expressway

Around 11 percent of overall traffic observed on US 2 east of East
Burdick Expressway has destinations outside of Minot. Like the
other locations studied, truck traffic is more regional in nature,
with around 32 percent of truck traffic having destinations outside
of Minot.

The most common truck destination is west of Minot via US 2.
Around four percent of overall traffic is destined for both US 2
west of Minot and for the US 83 northwest bypass (Figure 30).

Figure 30: O-D Analysis — US 2 — East of East Burdick Expressway
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Summary of Origin-Destination Analysis

Based on available data under existing traffic conditions, it is
expected that a connection route could draw the following traffic
volumes, removing them from US 2/52 through the developed
part of Minot:

e Southwest portion of connection route (west of US 83)

o 1,300 total vehicles per day
o 900 trucks per day
= This is around half of the existing truck
traffic on US 2 through the developed
part of Minot

e Southeast portion of connection route (east of US 83)

o 400 total vehicles per day
o 300 trucks per day

It should be noted that there are origin-destination pairs with one
trip end in the developed area of Minot that could benefit from a
future connector route. These cases will be analyzed in more
detail in subsequent phases of this study.
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IV. Existing Traffic Operations

Existing traffic operations along the US 2/52 corridor through the
study area were evaluated using transportation data obtained
from StreetLight Data.

Traffic operations analysis is largely based on travel times
between key locations, using this travel time data to infer delays.
Travel time analysis was performed for the AM and PM peak
periods, and this was done by comparing data from each peak
period (7:00 to 9:00 AM and 4:00 to 6:00 PM) to free flow
conditions (assumed to be 9:00 PM to 5:00 AM).

Estimated travel delays under AM and PM peak hour traffic
conditions shown in Figure 31 and Figure 32, respectively, with
discussion provided below.

ESTIMATED LEVEL OF SERVICE

Travel time data was used to estimate corridor levels of service
(LOS) using concepts from the Highway Capacity Manual. Level of
service is a letter grade that is used to describe the quality of
traffic flow, with LOS A indicating near free-flow conditions with
few days and LOS F indicating a breakdown of traffic flow with
major delays.

Analysis in this report will consider operations at LOS E or LOS F
deficient, in accordance with typical design standards in the
region.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

The following criteria was used when estimating corridor levels of
service. Note that these criteria use travel speed and not travel
time, but travel speeds were estimated using travel time data.

e LOS A: Travel speeds are at free flow speeds

e LOS B: Travel speeds are between 1 percent and 10
percent lower than free-flow speeds

e LOS C: Travel speeds are between 10 percent and 18
percent lower than free-flow speeds

e LOSD: Travel speeds are between 18 percent and 27
percent lower than free-flow speeds

e LOS E: Travel speeds are between 27 percent and 36
percent lower than free-flow speeds

e LOS F: Travel speeds are more than 36 percent lower than
free-flow speeds.

AM PEAK TRAFFIC OPERATIONS
US52-US2toCR 16

Southeast-Bound

Delays on southeast-bound US 52 are minimal under existing
conditions, with southeast-bound travel times in the AM peak
hour being within 5 percent of free flow travel times. These travel
times correspond to LOS B.

Northwest-Bound

With bedroom communities of Logan, Sawyer, Velva, Voltaire and
rural subdivisions along the US Highway 52 corridor, delays are
more substantial in the northwest-bound direction, particularly
between 7:30 am and 8:30 am. Travel time data indicates
northwest-bound travel times are around 23 percent higher when
compared to free-flow conditions.
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Most delays are concentrated between CR 14 and US 2, and
estimated delays as are consistent with field observations of AM
peak queues near the interchange with US Highway 2.

With the PM peak hour congestion, travel times correspond to
operations at LOS D, which is still within design standards, but
approaching deficient operations.

US2-CR17to US52
Westbound

Delays on US 2 are most concentrated in the most developed
parts of Minot. Westbound travel times are 15 percent to 20
percent higher compared to free flow conditions between US 52
and the US 83 northwest bypass, with few delays west of the
bypass. Observed travel times correspond with westbound
operations at LOS C.

Eastbound

Some eastbound delay is present as well, with eastbound travel
times being 15 percent higher than free flow conditions between
the US 83 northwest bypass and US 83. Delays begin to taper off
east of US 83, returning to near free flow conditions east of 13™
Street East. These travel times correspond to LOS C.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

US83-CR16to US 2
Northbound

Northbound delays are minimal south of CR 14, with travel times
being within 5 percent of free flow conditions. This corresponds
to operations at LOS B.

Delays are however more considerable between CR 14 and US 2,
with travel times 18 percent higher than free flow conditions. This
corresponds to operations at LOS C.

Southbound

Southbound delays south of CR 14 are slightly higher than they
are in the northbound direction, corresponding to operations at
LOS C, with travel times being around 15 percent higher than free
flow conditions.

Delays are minimal between US 2 and CR 14, with travel times
only 6 percent higher than free flow conditions, corresponding to
operations at LOS B.
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PM PEAK TRAFFIC OPERATIONS
US52-US2toCR 16

Southeast-Bound

Travel time data indicates that traffic returning to bedroom
communities of Minot has less congestion impacts in the evening
when compared to the opposite traffic flow in the morning.
Between CR 14 and US 2, southeast-bound travel times are 8
percent higher than free flow conditions, corresponding to
operations at LOS B.

South of CR 14, operations are at LOS B, with travel times within 5
percent of free flow conditions.

Northwest-Bound

Northwest-bound travel times are 8 percent higher than free flow
conditions, corresponding to operations at LOS B.

LOS B is also experienced south of CR 14, with travel times within
5 percent of free-flow travel times.

US2-CR17to US 52

PM peak hour delays are generally similar to AM peak hour
delays, with congestion concentrated in the developed part of
Minot between the US 83 northwest bypass and US 52.

Eastbound

Between the US 83 northwest bypass and US 83, travel times are
20 percent higher than free flow conditions, corresponding to
operations at LOS C.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

Delays taper off between US 83 and US 52, with travel times being
around 7 percent higher than free-flow conditions, corresponding
to operations at LOS B.

Westbound

Between the US 83 northwest bypass and US 83, westbound
delays are more considerable than eastbound delays, with travel
times being 35.4 percent higher than free flow conditions. These
operations correspond to LOS D, which is approaching deficient
operations.

Congestion is less pronounced between US 52 and US 83, with
travel times being around 18 percent higher than free flow
conditions, which corresponds with operations at LOS C.

US83-CR16to US 2
Northbound

Between US 2 and CR 14, northbound travel times are around 33
percent higher than free-flow conditions, which corresponds to
operations at LOS D. It should be noted that the generalized
approach of translating travel times to level of service does not
perfectly capture intersection-related delays that can be
experienced at the urban intersections in the south Minot
business district.

South of CR 14, northbound PM peak hour travel times are within
5 percent of free flow conditions, corresponding to operations at
LOS B.
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Southbound

Southbound delays are less significant between US 2 and CR 14
when compared to the northbound direction, with travel times
around 16 percent higher than free flow conditions,
corresponding to operations at LOS C.

South of CR 14, travel times are within 5 percent of free-flow
conditions, also operating at LOS C.

Traffic Operations Summary

Using the travel time-based approach described above, it appears
that traffic operations are generally good in the less developed
areas outside the Minot urbanized area (no worse than LOS C
during peak hours), however operations are poorer within Minot
city limits, with LOS D observed on US 52 in the AM peak hour and
LOS D observed on US 83 and US 2 in the PM peak hour.

As this study progresses into future conditions analysis and
alternatives development, intersection-level delays will be better
guantified using traffic simulation.

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis
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Figure 31: AM Peak Delay
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Figure 32: PM Peak Delay
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V. Crash History

Crash analysis was completed for the study area to understand
the existing safety issues. Crash analysis was based on NDDOT
crash data from 2016 to 2020. Crash analysis included both
intersection-type crashes and non-intersection type crashes.

CRASH TRENDS

Between 2016 and 2020, there were 675 crashes, including 92
crashes that resulted in an injury, including the possible injury
classification. Existing crash locations is shown in Figure 33. Upon
reviewing the data, multiple trends were identified.

US Highways
On the US highways (US 2/52, US 52, and US 83/Broadway):

e Property damage only crashes were 73 percent of all
crashes.

e Injury crashes were 27 percent of all crashes.

e Intersection-related crashes made up 53 percent of all
crashes. Of intersection crashes, angle crashes were the
most frequent (42%) followed by rear end crashes (36%).

e More than six percent of crashes involved drugs and/or
alcohol.

e Less than five percent of crashes involved heavy vehicles.

e There were three crashes that involved pedestrians (1)
and bicyclists (2).

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

County Roads

On the county road system (CR 17, CR 14, CR 16):

e Property damage only crashes were 66 percent of all
crashes.

e Injury crashes were 20 percent of all crashes.

e 75 percent of crashes on the county road system were
single vehicle crashes

e Rear end crashes were 8 percent of crashes

e Angle crashes were 9 percent of crashes

CRITICAL CRASH ANALYSIS

A significant component of crash analysis is the application of the
critical crash analysis methodology. Critical crash analysis uses
statistical analysis to determine if differences between observed
crash rates and typical crash rates are statistically significant and
likely attributable to roadway design or traffic control.

This method calculates location-specific crash rates, compares
those rates against crash rates for similar facilities (using local
data), and establishes the critical crash rate. If the observed crash
rate is above the critical crash rate, it is likely that mitigation could
reduce crash rates.

Through this analysis, five intersections and three segments were
found to have critical crash rates. An additional nine intersections
and four segments had crash rates higher than the typical crash
rate, but below the critical rate. Intersections and roadway
segments with crash rates above the critical crash rate or above
the typical crash rate for similar facilities are shown in Figure 34.
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Figure 33: Existing Crash Locations
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Figure 34: Intersections and Segments with Critical Crash Rates
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Of the 48 key intersections evaluated, five intersections were
found to have critical crash rates with another nine found to have
crash rates higher than the typical crash rate but below a critical
rate. Crash details for these locations are shown in Table 3. Each
of these intersections are discussed in detail to identify trends and
site-specific issues.

US 2 and West Burdick Expressway

Several aspects of the intersection design contribute to the high
rate of collisions: high traffic volume, aggressive skew of the
intersection for southbound traffic coming from the east, limited
sight lines due to changes in elevation, and proximity to a rail
corridor. The driveway on the western edge of the intersection
might present complications with future alignments. A near
majority (48 percent) of crashes at the intersection were non-
incapacitating injury collisions, with a similarly close split between
rear-end and angle collisions.

US 2 and Evergreen Avenue

This intersection has the highest crash rate and frequency in the
study area, with 33 crashes between 2016 and 2020. Several
factors create these conditions: northbound traffic entering the
intersection from Evergreen Avenue has limited sight lines due to
changes in elevation, and southbound traffic has limited sight due
to the horizontal curve to the east. The nearby frontage road
serves as another conflict point for the intersection. Angle crashes
accounted for slightly less than three quarters of crashes at the
intersection, and 42 percent of crashes were injury crashes (two
incapacitating injury crashes, 12 non-incapacitating injury crashes)

Ward County SW/SE Connector Corridor Study
Existing Conditions Analysis

US 2 and East Burdick Expressway

The current intersection design has great deal more high-speed
turns, crossovers, and merge locations when compared to
traditional at-grade designs. This results in a very large number of
conflict points for motorists. Most crashes (67 percent) were
angle crashes, and while there were no fatal or incapacitating
crashes logged, 40 percent of crashes resulted in non-
incapacitating injuries.

US 83 and 40" Avenue Southwest

Most crashes occur as motorists make left turns out of the
Walmart parking lot. The design of the intersection encourages
risky turns, as limited gaps in the traffic patterns of US 83 give few
opportunities to safely traverse the intersection, while the high
speed of southbound traffic make judging distances between
vehicles difficult. Three-quarters of crashes were angle crashes
and 28 percent of crashes resulted in injuries, with one
incapacitating injury.

US 2 and US 52 South Ramps

A rear end crash trend was observed on the westbound off ramp
of the US 2/25 interchange, with 84 percent of crashes being rear
end crashes. Of the 11 rear end crashes, 10 occurred on the
eastbound off-ramp, with 8 involving eastbound right turning
vehicles. A review of crash details reveals that most rear end
crashes occurred during daylight conditions in normal weather,
with most crashes being attributed to careless driving or following
too close. While the crash data makes it difficult to identify
discernible trends, rear end crash trends could potentially be
attributable to high vehicle speeds coming off US 2 combined with
the horizontal curvature of the ramp.
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Table 3: Intersections With Crash Rates Above Typical Crash Rates

Observed

Existing Conditions Analysis

Intersection Traffic Control Total Critical Injury Angle | RearEnd
Crashes CrashRate Index* | Crashes Crashes | Crashes
Hwy 2 & Evergreen Ave Two-Way Stop Control 33 0.94 2.68 14 24 1
Hwy 2 & 13th St SE Signal 25 0.66 0.77 9 9 10
Hwy 83 & 37th Ave SW Signal 23 0.83 0.91 5 8 5
Hwy 2 & US 83 NW Bypass Signal 22 0.60 0.70 0 1 12
Hwy 2 & Burdick Expy W Two-Way Stop Control 21 0.60 1.73 10 10 11
Hwy 83 & 40th Ave SW Two-Way Stop Control 21 0.90 1.76 6 16 1
Hwy 2 & Burdick Expy E Two-Way Stop Control 15 0.86 1.99 6 10 0
Hwy 2 & 14th Ave SE Signal 14 0.65 0.68 8 8 3
Hwy 52 & S Ramps Two-Way Stop Control 13 0.85 1.88 1 1 11
Hwy 2 & 54th St Two-Way Stop Control 8 0.36 0.91 5 5 1
Hwy 52 & 37th Ave SE Two-Way Stop Control 6 0.48 0.98 4 4 0
Hwy 2 & 17th St SE Two-Way Stop Control 5 0.18 0.50 2 3 0
Hwy 52 & 79th Ave SE Two-Way Stop Control 2 0.22 0.40 1 0 1
Hwy 52 & N Ramps Two-Way Stop Control 2 0.17 0.34 0 1 1
*Critical Index is the observed crash rate divided by the critical crash rate. Any value above
1 indicates that the intersection has a crash rate above the critical crash rate.
Ward County SW/SE Connector Corridor Study
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Of the 18 roadway segments that were studied (12 on the US
highway system, six on county roads), four were found to have
crash rates above the critical crash rate, and another two had
crash rates above the typical crash rate. Crash details for these
locations are shown in Table 4.

US 83 — 54t Avenue South to 37t" Avenue South

The segment of US 83 from 54" Avenue S to 37" Avenue S
experienced 30 total crashes, including 13 percent of crashes
resulting in an injury. Of the 30 crashes, 46 percent of crashes
were rear-end crashes, and 30 percent of crashes were sideswipe
crashes

This segment of US 83 is in the transition area between rural areas
south of Minot and the southern part of the Minot Urbanized
area. As such, the speed limit begins its transition from 70 miles
per hour to 50 miles per hour, creating speed differentials, a
condition that creates potential for rear end collisions. Rear end
crash potential is exacerbated by increased development density
compared to areas south of 54™ Avenue, creating more conflicts
at higher-volume access points.

US 83 — 37th Avenue South to US 2

The segment of US 83 from 37" Avenue S to US 2 experienced 73
crashes between 2016 and 2020 and has the highest crash rate of
all segments on the US Highway System in the study area. This
included 11 crashes (22 percent) resulting in injuries). Rear end
crashes made up 62 percent of crashes.

This segment is abutted by the south Minot commercial area,
including significant traffic generators like Wal-Mart, Home
Depot, fast food restaurants, and other businesses. This segment

Ward County SW/SE Connector Corridor Study
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has the highest daily traffic volume of any segment being
considered in this study, with maximum volumes approaching
30,000 vehicles per day. The trend of rear end crashes is a result
of the combination of high-volume intersections with high
numbers of turning vehicles, moderate speeds (40 mph speed
limit), and dense signal spacing (four signals in less than a mile).

County Road 17 — South of US 2

There were nine crashes on CR 17, with five resulting in injuries.
Seven of these crashes were single vehicle crashes and three
occurred during poor road conditions due to weather.

While only nine crashes were reported in the study period, the
low traffic volumes on this segment result in it having a crash rate
above the critical crash rate. Most crashes are concentrated on
the north end of the segment, where access density is higher and
where terrain forces significant horizontal and vertical curvature.
The combination of these factors appears to contribute to the
observed crash history.

County Road 14 — East of US 83

This segment of CR 14 experienced 31 crashes, with 39 percent
resulting in injuries. This segment has the highest crash rate of all
segments in the study area.

Of the 31 crashes, 77 percent of crashes were single vehicle
crashes — only four crashes were during poor conditions during
the winter. Most crashes occur on rolling terrain that forces
considerable horizontal alighment changes. Vertical and
horizontal roadway geometry combined with dense access
spacing and minimal shoulders likely contribute to the high
number of single vehicle crashes.
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Table 4: Segments With Crash Rates Above Typical Crash Rates

Typical Cross Total Injury Observed Critical Rear Single

h
Section Crashes Crashes CRr::e Index* End Swipe 4 Vehicle

Segment

US 83 - 54th Ave -

S to 37th Ave S 4-lane divided 30 6 1.8 1.3 3 2 13 9 3
US83-37thAve | 4 ane divided 73 16 2.5 19 | 45 17 7 13 0
Sto US 2

32 gz "CR1GTO 1 4 Jane divided 17 3 1.0 0.7 6 1 1 9 0
f:; ;7 -Southof | 5 Jane undivided 9 5 2.9 1.1 1 0 0 7 1
CR14-Westof | 5 aneundvided | 47 13 1.4 0.9 4 1 7 34 1
Us 83

E"; ;: “Eastof 2-lane undivided 31 12 4.4 21 2 0 1 24 4

*Critical Index is the observed crash rate divided by the critical crash rate. Any value above
1 indicates the crash rate on that segment is above the critical crash rate.

Ward County SW/SE Connector Corridor Study
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CORRIDOR ACCESS

Access management is the process of balancing the competing
needs of traffic movement and land access. The number of access
points on a roadway will influence its level of functionality, as
access points introduce friction and conflict into the traffic
stream.

For roadways under North Dakota Department of Transportation
jurisdiction, access points should be spaced 500 feet apart,
following the guidelines in the Design Manual. For roadways
under Ward County jurisdiction, the preferred access spacing is
one per one-quarter mile, but may be less so long as there is
adequate stopping distance for the posted speed of the
intersecting roadway.

Public and private accesses were reviewed on the primary

corridors to evaluate access density and spacing (Figure 36). There

were 211 access points along the corridors in the study area,
which includes 41 primary intersections, 69 secondary
intersections, and 101 private driveways. Table 5 shows the
number of access points per mile for all segments in the study
area.

Generally, access spacing on study area roadways is acceptable
based on the relevant spacing guidelines. However, since access
spacing guidelines on Ward County roads are more stringent,
there are some County roads with access densities that exceed
preferred thresholds. These roadways are:

e County Road 17 (US 2 to County Road 14)

e 62" Street SW (County Road 14 to County Road 16)
e County Road 14 (US 83 to US 52)

e County Road 14 (US 83 to 16™ Street SW)

Ward County SW/SE Connector Corridor Study
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e County Road 16 (16™ Street SW to US 83)

Access spacing on county roads that may be considered as part of
a future connector alignment should be considered to best
preserve traffic flow on a potential route while minimizing crash
potential and maintaining required property access.

Access Related Crashes

National research indicates that crash potential increases as a
function of access density on a roadway. Using available study
area data, crash rates along key roadway segments were plotted
against access density on those respective roadways, which is
shown in Figure 35. This comparison shows a clear relationship
between crash trends and access density in the study area,
matching expectations based on national data.

Figure 35: Crash Rate vs. Access Density on Study Area Roadways
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Table 5: Existing Access Spacing

Existing

Total Segment Access Recommended
Segment Jurisdiction ﬁ;f::: L;al\r;lgit)h Pointsiper Ac;eesrs'\::ients
. Mile
US 2 (County Road 17 to US Hwy 83 BYP) NDDOT 10 1.6 6.25 10.5
US 2 (US Hwy 83 BYP to 16" St SW) NDDOT 10 1.4 7.14 10.5
US 2 (16™ St SW to US 83/S Broadway) NDDOT 6 1.0 6 10.5
US 2 (US 83/S Broadway to 13" St SE) NDDOT 5 1.0 5 10.5
US 2 (13" St SE to US Hwy 52) NDDOT 12 1.4 8.57 10.5
US 52 (US 2 to County Road 14) NDDOT 8 1.3 6.15 10.5
US 52 (County Road 14 to County Rd 19 S) NDDOT 9 1.6 5.63 10.5
US 52 (County Rd 19 S to County Road 16) NDDOT 16 24 4.16 10.5
US 83 (US 2/52 to CR 16) NDDOT 27 4.8 5.625 10.5
County Road 17 (US 2 to County Road 14) | Ward County 26 3.4 7.65 4
62" St SW (County 14 to County 16) Afton Township 23 4 5.75 4
County Road 14 (US 83 to US 52) Ward County 33 3.85 8.57 4
County Road 14 (US 83 to 16" St SW) Ward County 14 1 14 4
County Road 14 (30" St SW to 62" St SW) | Ward County 7 3 2.3 4
County Road 16 (62™ St SW to 30" St SW) | Ward County 7 2 3.5 4
County Road 16 (30" St SW to 16™ St SW) | Ward County 2 0.99 2.02 4
County Road 16 (16" St SW to US 83) Ward County 6 1 6 4
County Road 16(US 83 to 42™ St SE) Ward County 12 2.98 4.02 4
County Road 16 (42™ St SE to US 52) Ward County 5 3.85 1.3 4

Ward County SW/SE Connector Corridor Study

Existing Conditions Analysis Page | 46



Figure 36: Existing Access Locations
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VI. Summary of Existing Issues

CONSISTENCY WITH REGIONAL PLANS

Many City, County, and State plans and studies have been
completed affecting the study area’s system corridors, in which
needs and opportunities were identified. A recurring
recommendation of previous plans is to accommodate growth of
commercial and industrial uses in the region through the
development of a limited-access connection from US Highway
2/52 to US Highway 83. Coordination between government
agencies and jurisdictions to ensure consistently applied right-of-
way, access, drainage, and design standards applied to projects is
essential for compliance with existing plans and studies. Safely
and efficiently accommodating growing travel demands in the
region is a top priority.

CAPACITY NEEDS

Operational analysis of the existing roadway network in the region
identifies growing capacity issues, primarily on the arterial system
through the urban core where LOS D occurs during peak hours.

It is likely that congestion issues will become more significant and
widespread in the future due to traffic growth associated with
both increases in regional freight traffic as well as new industrial
and commercial development in southern Minot. Traffic
operations under future conditions will be evaluated in a
subsequent phase of this study.

Ward County SW/SE Connector Corridor Study
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SAFETY

Some crash issues currently exist within the study area, with
issues present in certain areas on both the US highway system
and the County Road system.

On the US highway system, crash rates are especially high on the
urbanized segment of US 83, where traffic volumes are the
highest and congestion is the most significant. There are also
some high intersection-specific crash rates at skewed
intersections along US 2 and US 52. Subsequent phases of this
study will evaluate how changes in traffic patterns could
potentially mitigate existing crash trends.

The most noticeable crash trend on the County system is single
vehicle crashes, which appear to be generally attributable to
vertical and horizontal roadway geometry combined with narrow
roadway widths with dense access spacing. These issues are most
pronounced on County Road 14 between US 83 and US 52 and on
County Road 17 south of US 2. For County roads that may be
considered as part of a future connector route, prevailing crash
trends must be considered, especially if significant changes to
roadway design are limited by terrain, available right-of-way, and
access needs.
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ACCESS SPACING established presences in the study area. An intermodal facility in
the northeast Minot area also has been developed. Making

Access spacing has a significant impact on both traffic operations regional connections between US Highway 52, US Highway 83,
and traffic safety, so it is important to balance property access and US Highway 2 provides access to the region’s robust industry
needs with regional transportation goals. to the global markets.

An examination of 19 county, state and township corridors
revealed that four segments on the county road network that do
not meet Ward County’s specified guidance for one access per
quarter mile. These roadways include County Road 17/62" Street
SW and County Road 14 (both east and west of US 83), both of
which are roadways with elevated crash rates.

The US Highway roadways examined determined that all road
segments met the recommended access requirements of 10.5 per
mile.

SYSTEM LINKAGES

An essential component of the study is examining the connectivity
of land uses. Connecting residences to places of employments,
businesses to their customers, farmers to elevators, and industry
to the global market makes the region economically viable. Major
traffic generators inside and outside of the study area were
examined including agricultural, commercial, industrial, and
others. Ward County has deep roots in farming and an improved
roadway networks must support connections for regional and
interstate agricultural commerce. Presently no county roads in
the study area provide 105,500-pound legal load restriction
connections for year-round farm-to-market transportation. A
new Trinity Hospital campus in the study area will require
improved connections between US Highway 83, US Highway 2/52,
and County Road 14 to populations in the region. Industrial users
including aggregate producers and oil and gas distributors have

Ward County SW/SE Connector Corridor Study
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. Introduction

This Future Conditions Report has been prepared to
document analysis and recommendations related to
assumed future traffic conditions in the connector corridor
study area.

METHODOLOGY

Many of the most recent planning efforts in Minot were
completed during the peak period of oil and gas activity in
western North Dakota (2010 to 2015). These planning efforts
were completed when future conditions were difficult to project
given the unpredictable nature of oil and gas activity and
development related to these industries. Since 2015, rapid growth
has subsided, with development trends since 2015 more closely
following typical trends for the region.

Given the major growth that was seen in Minot and the region
between 2010 and 2015, a traffic projections methodology was
developed to account for more typical growth, taking into
consideration the long-term impacts of development that has
occurred in the area in the last five to ten years. This process is
summarized in Figure 1.

Using the results of the trend analysis, scenario analysis, and
operational analysis, the Technical Analysis Committee (TAC) will
be consulted to determine what forecasting assumptions should
be used in the Alternatives Analysis phase of this study.

Ward County Connector Corridor Study
Future Conditions Analysis

Trend
Analysis

Scenario
Analysis

Develop
Projections

Operational
Analysis

Figure 1 - Traffic Forecasting Methodology

\
eEvaluation of trends related to traffic volumes,
population, and property development
J
\
eTest multiple scenarios that account for realistic
major changes to travel patterns.
J
N
eUsing the results of the trend and scenario
analysis, develop traffic projections for future
years 2030 and 2045.
J
N
eUtilize the traffic operations models to
understand base forecasting implications and
compare scenarios.
J
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Il. Scenario Analysis

Transportation professionals are aware of changing travel
behavior associated with sociological and technological changes,
however developing data-based traffic projections with unknown
future transportation landscape can be difficult. Scenario analysis
provides a risk-based approach to traffic forecasting that allows
the team to compare a wider array of variables to better
understand possible traffic condition outcomes.

POTENTIAL CHANGES TO THE
TRANSPORTATION LANDSCAPE

To help establish assumptions for potential transportation
changes in the future, a visioning workshop was held with the
project technical advisory committee in September 2021.

Key items related to potential transportation changes in the area
that were discussed at the workshop include:

»  Regional population growth

»  Regional freight generator growth
»  Study area development

»  Study area development rate

»  Game changers

Technical advisory committee members were polled regarding
their thoughts related to the above items, with polling results
summarized below.

Ward County Connector Corridor Study
Future Conditions Analysis

Regional Population Growth

Predicting regional population growth in the Minot region can be
a difficult exercise, especially after the unpredictability of the
Bakken oil boom. Transportation infrastructure decisions should
not be made using unrealistic expectations of growth, as it could
lead to overbuilt roadways. Members of the technical advisory
committee were asked their expectations of the regional
population growth, with most of them expecting growth to
happen at the historical pace.

Figure 2 - TAC Feedback for Regional Population Growth

What do you expect to happen to total
regional growth?

70%
60%
50%
40%
30%
20%

- -
0%

No Growth Below At Historic Above Well Above

Historic Levels Historic Historic
Levels Levels Levels
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Regional Freight Generator Growth

According to the 2015 North Dakota Freight Plan, between 2000
and 2012 daily truck VMT increased 130% and the percentage of
trucks by total roadway VMT increased from 14.7% to 22.4%.
Industries that traditionally have heavy freight traffic are energy,
agriculture, and manufacturing, all of which continue to be major
industries in North Dakota. The technical advisory committee was
asked about what they expect regional freight growth to look like.
About two thirds of members expected to see growth above
historic levels, with the remaining third expecting to see freight
growth at the historic levels. Nobody on the committee expects to
see either no growth or growth below historic levels.

Figure 3 - TAC Feedback for Freight Growth

What do you expect to happen to total
regional freight growth?
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Ward County Connector Corridor Study
Future Conditions Analysis

Study Area Development

Land use planning for Minot assumes that most future
development will occur south and southwest of the city.
Committee members were asked to estimate how much of the
study area will be developed by 2045. Most members expected at
least 25% of the area to be developed, with a smaller contingent
expecting about 50% growth. No one on the committee expected
the study area to be fully developed by 2045.

Figure 4 - TAC Feedback for Development Footprint

What percentage of the study area will
be developed by 20457
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Study Area Development Rate

Committee members were also asked to predict the rate at which
development of the study area will occur. The two options of
“evenly distributed over time” and “agressive at first, then
slowing” were tied as the most popular answer.

Figure 5 - TAC Feedback for Rate of Development

At what rate do you think development

will occur?
50%
40%
30%
20%
10%

Slowly at First,
Aggressive Later

0%
Evenly Distributed
Over Time

Aggressive At First,
Then Slowing

Game Changers

A final question asked to the committee was about potential
events and innovations that could significantly change the
development pattern of the region by 2045. The two most
popular answers were working from home reducing peak hour
congestion and road trains increasing freight movements. At the
onset of the COVID-19 pandemic, there was a rapid shift towards
working from home in many professions. While some workers
have begun to return to working in offices, the option of working
from home is more attractive for many people now compared to
before the pandemic. Since 84% of commuters drove alone to

Ward County Connector Corridor Study
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work in 2019, reducing even a small percentage of those vehicles
will have an impact on peak hour congestion.

45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

Figure 6 - TAC Feedback for Game Changers

Which of the following game changers
have the potential by 20457 Select one

Road Trains Increase

Freight Movements

CAV Significantly Increases

Sprawl and Travel Demand

Working From Home

Reduces Peak Hour

Congestion

Younger Populations Move

Into City For Walking/Biking

Options

Other
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TRAFFIC GROWTH SCENARIOS

Three traffic growth scenarios were identified to establish a range
of 2045 traffic growth potentials to help make informed planning
decisions. Scenario analysis can help identify break points where
infrastructure investments may not be sufficient to meet project
goals.

The three scenarios that were used for subsequent traffic analysis
are:

»  Low Growth
»  Moderate Growth
»  High Growth

Methodology

Multiple different types of traffic growth were estimated as part
of the development of 2045 traffic projections. These include:

»  Growth associated with new Trinity Hospital Campus
»  Regional traffic growth (including truck growth)
»  Local traffic growth

Trinity Hospital Campus

Traffic generated by the new Trinity Hospital campus in south
Minot was estimated using data from the Institute of
Transportation Engineers’ Trip Generation Manual. Based on
available information related to the new hospital, it is assumed
that the new campus will generate around 8,600 trips per day.
These new trips were assigned to the roadway network based on
prevailing traffic patterns, using the same methodology that is
commonly used in traffic impact analysis.

Note that traffic growth associated with the Trinity Hospital
campus is included in the low growth, moderate growth, and high

Ward County Connector Corridor Study
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growth scenarios. The same amount of hospital traffic was
assumed for each scenario.

Regional Traffic Growth
Regional traffic growth for this analysis is considered to be traffic
growth on US 2, US 83, the US 83 northwest bypass, and US 52.

Low Growth Scenario:

»  Assumes 0.5 percent annual traffic growth for non-truck traffic
on all regional roadways except the US 83 NW bypass, where a
0.75 percent annual traffic growth was assumed.

»  Truck traffic growth is based on 2045 truck traffic projections
from FHWA's Freight Analysis Framework (FAF) tool. For the
low growth scenario, FAF daily truck projections in the study
area were reduced by 25 percent.

o The FAF travel demand model estimates national truck
traffic as a function of spatially allocated data for
agriculture, extraction, utility, construction, service,
and other industry sectors

o Given uncertainly related to specific truck activity
associated with major generators like Minot Air Force
Base and the North Dakota Intermodal Facility, it is
assumed that FAF data will capture truck traffic
associated with these locations.
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Moderate Growth Scenario:

»  Assumes 1.0 percent annual traffic growth for non-truck traffic
on all regional roadways except the US 83 NW bypass, where a
1.25 percent annual traffic growth was assumed.

»  Truck traffic growth is based on 2045 FAF travel demand
modeling results. FAF model outputs obtained from FHWA are
shown in Figure 7. Note that some adjustments were made
using engineering judgement and guidance from the technical
advisory committee, primarily better balancing volume across
links and assuming more truck traffic on US 83.

Figure 7 - Truck Traffic Growth 2012-2045 from Freight Analysis Framework Tool

Legend
2012 to 2045 Truck Traffic Increases (Modeled)

+100 Trucks or Less

=== +100 to +500 Trucks
+500 to +1,000 Trucks
+1,000 to +2,500

+2,500 Trucks or More
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High Growth Scenario:

»

Assumes 1.5 percent annual traffic growth for non-truck traffic
on all regional roadways except the US 83 NW bypass, where a
1.75 percent annual traffic growth was assumed.

Truck traffic growth is based on 2045 FAF travel demand
modeling results that were increased by 25 percent.

Basis for Non-Truck Traffic Growth Rates

A review of historic traffic data from NDDOT shows traffic has
decreased over the past five to ten years throughout the study
area. Traffic growth was however observed at some locations,
especially the US 83 northwest bypass. A summary of traffic
changes based on NDDOT data is shown in Table 1.

Table 1 - Traffic Trends on Regional Roadways

Roadway Location Annual Growth Rate | Data Timeframe

us2 NW Bypass 2.5% 2010-2020

E of NW Bypass 2011-2020

E of US 83 1.0% 1995-2020

E of 13th St E Minimal Change 2015-2020

E of NE Bypass 2004-2020

SE of US 2 2004-2020

Since traffic decreases that have been observed in recent years
are largely a result of changes in oil and gas activity in the region,
some traffic growth was assumed on all regional roadways in each
growth scenario to reflect a return to more typical traffic
conditions through 2045.
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Local Traffic Growth

Traffic growth on roadways off the regional highway system was
estimated separately for locations north of US 2 and locations
south of US 2. This was done since most areas along local arterials
in Minot north of US 2 are generally built out and have less traffic
growth potential compared to growth areas in south Minot. On
roadways off the regional system, truck traffic was assumed to
remain as it is today.

North of US 2

e Low Growth Scenario

o Assumes 0.25 percent annual traffic growth
e Moderate Growth Scenario

o Assumes 0.50 percent annual traffic growth
e High Growth Scenario

o Assumes 0.75 percent annual traffic growth

South of US 2
Traffic growth on local arterials south of US 2 was based on
expected development trends in south Minot.

Assumed development in south Minot is based on future land use
data obtained from the City of Minot, the Minot Comprehensive
Plan, and input from local planning staff.

Traffic growth was estimated based on future land uses, using
data from the Institute of Transportation Engineers’ Trip
Generation manual, other national trip generation data, and
engineering judgement.

Ward County Connector Corridor Study
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Low Growth Scenario

»  The low growth scenario assumes around 10 percent of
developable land in south Minot is developed (see Figure 8).
Most of this development is concentrated around the new
Trinity Hospital campus or areas in southeast Minot where
some development is already occurring

»  Based on the trip generation potential of development assumed
in this scenario, an annual traffic growth rate of 1.0 percent is
assumed west of US 83 and a growth rate of 0.5 percent is
assumed east of US 83.

Moderate Growth Scenario

»  The moderate growth scenario assumes around 20 percent of
developable land in south Minot is developed (see Figure 8).

»  Based on the trip generation potential of development assumed
in this scenario, an annual traffic growth rate of 1.5 percent is
assumed west of US 83 and a growth rate of 0.75 percent is
assumed east of US 83.

High Growth Scenario

»  The high growth scenario assumes around 40 percent of
developable land in south Minot is developed (see Figure 8).

»  Based on the trip generation potential of development assumed
in this scenario, an annual traffic growth rate of 2.0 percent is
assumed west of US 83 and a growth rate of 1.0 percent is
assumed east of US 83.

2045 daily traffic projections for each scenario being considered
are shown in Figure 8.
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Figure 8 - 2045 Daily Traffic Projections
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FUTURE TRAFFIC OPERATIONS

Using 2045 estimated traffic data for each growth scenario, future
traffic operations were estimated using Simtraffic simulation
models for AM and PM peak hour conditions.

Simulation models were used to quantify travel times between
origin-destination pairs that could benefit from the construction
of a new connector route and were also used to quantify
intersection delays at key intersections that can serve as
bottlenecks for both regional and local traffic.

AM Peak Hour

Traffic simulation indicates that AM peak hour traffic operations
are not expected to be significantly deteriorated by traffic growth.
Travel times along the US highway system are expected to remain
generally unchanged when compared to existing conditions.
When comparing to existing conditions, travel time increases
between origin-destination points on the periphery of the study
area are expected to be one minute or less in each traffic
forecasting scenario. Travel time impacts in the AM peak hour for
the 2045 high growth scenario are shown in Figure 9.

Intersection Capacity

Intersection capacity analysis was performed at key intersections
to identify potential bottlenecks. This analysis revealed that most
intersections are expected to operate acceptably throughout
most of the study area. The only location with operations at LOS E
or worse is the westbound off-ramp at the US 2/US 52
interchange in the high growth scenario.

Ward County Connector Corridor Study
Future Conditions Analysis

Table 2 - 2045 AM Peak Intersection LOS at Key Intersections

Intersection cT;:ZT; Existing | 2045 Low MoZ(?:fate 2045 High

US 2 and US 2 NW Bypass Signal B C C C
US2and 13th StE Signal C C D D

US 52 and US 2 North Ramps TWSC B (WB) C(wB) D (WB) -

US 52 and US 2 South Ramps TWSC B (EB) B (EB) B (EB) B (EB)

US 83 and US 2 North Ramps Signal A A A B
US 83 and US 2 South Ramps Signal A A A A
US 83 and 31st Ave S Signal C C C C
US 83 and 37th Ave S Signal B B B B
Page | 9



Figure 9 - 2045 AM Peak Travel Time Increases (High Growth Scenario)
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PM Peak Hour

In contrast to the AM peak hour, traffic operations impacts from
traffic growth are expected to be more widespread in the PM
peak hour, especially in the moderate and high growth scenarios.

To illustrate the magnitude of expected future PM peak hour
delays, the AM peak hour network delay is expected to increase
from a range of 13 percent in the low growth scenario to 54
percent in the high growth scenario while PM peak hour network
delay increases are expected to range from 60 percent in the low
growth scenario to 301 percent in the high growth scenario.
Furthermore, AM and PM peak hour network-wide delays are
approximately equal under existing conditions, but PM peak hour
delays are nearly three times higher than AM peak hour delays in
the moderate growth scenario and over four times higher than
AM peak hour delays in the high growth scenario.

Ward County Connector Corridor Study
Future Conditions Analysis

50

Network Delay (Seconds)

Figure 10 - Average Simulated Network Delay by Scenario
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PM peak hour congestion is expected to have significant impacts
to travel times on the US highway system in the moderate and
high growth scenarios. Travel time impacts are much less
significant in the low growth scenario, with travel time increases
between key origin-destination pairs not exceeding five minutes.

The following notable travel time impacts were observed in the
moderate and high growth scenarios:

»  US 83/CR 16 intersection to US 2/US 52 interchange
(northbound/eastbound)
o +8.8 minutes in moderate growth scenario
o +16.5 minutes in high growth scenario
o Most significant traffic impacts are from
breakdown of traffic flow on US 83 between US 2
and 37" Avenue South

»  US 83/CR 16 intersection to US 2/US 83 NW Bypass intersection
(northbound/westbound)

o +14.7 minutes in moderate growth scenario

o +24.7 minutes in high growth scenario

o Most significant traffic impacts are from
breakdown of traffic flow on US 83 between US 2
and 37" Avenue South and from delays at the US
2/US 83 NW Bypass intersection

»  US2/52 interchange to US 2/US 83 NW Bypass (westbound)

o  +6.2 minutes in moderate growth scenario

o  +8.6 minutes in high growth scenario

o Most significant traffic impacts are from delays at
the US 2/US 83 NW Bypass intersection, with
delays at the US 52 interchange (westbound US 2
offramp) and the US 2/13% Street East intersection
also contributing to travel time increases

Ward County Connector Corridor Study
Future Conditions Analysis

»  US52/CR 16 intersection to US 2/US 83 NW Bypass intersection
(northbound/westbound)

o +6.6 minutes in moderate growth scenario

o +11.3 minutes in high growth scenario

o Most significant traffic impacts are from delays at
the US 2/US 83 NW Bypass intersection, with
delays at the US 52 interchange and the US 2/13%
Street East intersection also contributing to travel
time increases

PM peak hour travel times between key origin-destination pairs in
the 2045 low growth, moderate growth, and high growth
scenarios are shown in Figure 11, Figure 12, and Figure 13,
respectively. PM peak hour intersection delays at key
intersections are shown in Table 3.

Table 3 - 2045 PM Peak Intersection LOS at Key Intersections

Intersection Traffic Existing | 2045 Low 2045 2045 High
Control Moderate

US 2 and US 2 NW Bypass Signal B C E -
US 2and 13th St E Signal C D D E

US 52 and US 2 North Ramps TWSC C(WB) _E

US 52 and US 2 South Ramps | TWSC C(EB) C(EB) D (EB) B (EB)

US 83 and US 2 North Ramps Signal A B B C
US 83 and US 2 South Ramps Signal A B B C

US 83and 31st Ave S Signal C C _
US 83 and 37th Ave S Signal B C C C
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Figure 11 - 2045 PM Peak Travel Time Increases (Low Growth Scenario)
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Figure 12 - 2045 PM Peak Travel Time Increases (Moderate Growth Scenario)
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Figure 13 - 2045 PM Peak Travel Time Increases (High Growth Scenario)
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FUTURE TRAFFIC SAFETY

Traffic growth and associated congestion impacts are expected to
increase crash potential throughout the study area. Crash
patterns through 2045 were estimated using the following
principles:

e Sideswipe, head-on, and single vehicle crash potential will
increase proportionally with traffic volumes

e Rear-end and angle crash potential will increase proportionally
with traffic delays

Using these principles, annual crash totals in each 2045 traffic
growth scenario are shown in Figure 14. The following increases in
crash frequency are predicted:

e 32 percentincrease in 2045 Low Growth Scenario
e 82 percentincrease in 2045 Moderate Growth Scenario
e 133 percentincrease in 2045 High Growth Scenario

Figure 14 - Annual Crash Prediction by Type
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Crash totals by severity were also predicted in each of the 2045
traffic scenarios and are shown in Figure 15. The estimated annual
cost of crashes is expected to increase from around $5.4 million to
a range of $7.1 million to $12.5 million, depending on the level of
traffic growth in the area.

Figure 15 - Annual Crash Prediction by Severity
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Crash issues are expected to be most exacerbated by traffic
growth in areas where existing crash rates are already elevated.

US 83: US 2 to 54" Avenue South

The current crash rate on the segment of US 83 between 54"

Avenue South and US 2 is above the critical crash rate, with the
most common crash types being rear-end crashes (47 percent),
angle crashes (19 percent), and side swipe crashes (18 percent).

»  Each of these crash types are expected to increase in frequency
with additional traffic/congestion on the corridor.

»  This segment of US 83, especially north of 37th Avenue is
expected to have the most significant congestion, with a
breakdown of traffic flow (LOS F) expected in the 2045 PM peak
hour in both the Moderate Growth and High Growth Scenarios.
Specifically, PM peak hour northbound travel times between
37 Avenue South and US 2 are expected to increase by over 5
times in the Moderate Growth Scenario and by 9 times in the
High Growth Scenario

»  AM peak hour congestion through 2045 is expected to be less
significant, however travel time increases in the range of 15 to
20 percent are still expected in the Moderate Growth and High
Growth scenarios

US 2: Evergreen Avenue and West Burdick Expressway
Intersections

The minor approach stop controlled intersection of US 2 and
Evergreen Avenue has an existing crash rate above the critical
crash rate, with 73 percent of crashes being angle crashes.

Ward County Connector Corridor Study
Future Conditions Analysis

»  The west portion of US 2 in the Minot urbanized area is one of
the areas with the highest amount of forecast congestion, with
PM peak hour westbound travel times more than doubling in
the 2045 Moderate and High Growth Scenarios.

»  These delay increases will likely increase angle crash potential
due to drivers on the stop-controlled approach making more
aggressive gap-selection decisions.

The minor approach stop controlled intersection of US 2 and West
Burdick Expressway is also above the critical crash rate, with an
even split of rear-end and angle crashes. Like the Evergreen
Avenue intersection discussed above, PM peak hour congestion in
the 2045 Moderate and High Growth Scenarios will likely increase
angle crash potential due to poor gap availability, and will also
increase rear-end crash potential due to more frequent stop-and-
go traffic and lengthy queues.

US 2 and US 83 Northwest Bypass

The intersection of US 2 and the US 83 Northwest Bypass is not
currently above the critical crash rate, however with rear-end
crashes being the most common crash type (55 percent),
congestion increases in the 2045 PM peak are hour are expected
to increase rear-end crash potential. For example, operations are
at PM peak LOS B under existing conditions, with PM peak LOS E
expected in the 2045 Low Growth Scenario and PM peak LOS F
expected in the Moderate and High Growth Scenarios.
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lll. Preliminary Value Assessment

METHODOLOGY

To help guide subsequent alternatives analysis, potential traffic
shifts were estimated for two preliminary connector route
alignments:

A. Route generally following County Road 16 and County
Road 17

B. Route generally following County Road 14 and 30"
Street SW

Traffic carrying potential for both the southwest portion (west of
US 83, south of US 2) and the southeast portion (east of US 83,
south of US 2) of the connector route was estimated for each the
two preliminary alignments. Traffic estimates are based on travel
times between key origin-destination pairs, with estimated travel
times based on existing travel time data and simulated travel time
data. This analysis was completed for existing traffic conditions
and for 2045 traffic conditions in each of the three growth
scenarios.

This preliminary analysis assumes that traffic will use routes with
the lowest travel time, with estimated daily traffic volumes on
each connector route concept shown in Figure 16 and Figure 17.

Ward County Connector Corridor Study
Future Conditions Analysis

RESULTS

Based on travel time analysis, it is clear that a southwest
connection would carry much higher traffic volumes than a
southeast connection. A southeast connection is expected to carry
fewer than 1,000 vehicles per day regardless of the growth
scenario or alignment, where a southwest connection is expected
to carry an approximate range of 2,500 to 12,000 vehicles per day
depending on the growth scenario or alignment that is being
considered. The southeast alignment does become particularly
valuable once the SW Connector Corridor is in place as a
connection between southeast and west of Minot without going
through the congested city center. Under this scenario, the SE
Connector Corridor would carry as many as 1,300 vehicles (400
trucks) by 2040.

Analysis also shows that the traffic carrying potential of a
connector route is maximized if the connector route is closer to
the Minot urbanized area. For example, the southwest segment of
Alternative A (generally following CR 14 and 30" Street SW) is
expected to carry between 7,500 and 12,000 vehicles per day
depending on the scenario being considered. In contrast, the
southwest segment of Alternative B (generally following CR 16
and CR 17) is expected to carry only a range of 2,300 and 3,700
vehicles per day.
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Figure 16 — Estimated Daily Traffic on Connector Route A
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Figure 17 — Estimated Daily Traffic on Connector Route B
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I.  Environmental Screening

Environmental screening was completed for the existing US 2/52
Route and the potential connector corridor alignments. The
findings related to potential environmental impacts within the
footprint of the corridor will be used to inform and evaluate
corridor alternatives as well as a primer for required National
Environmental Policy Act (NEPA) and state environmental reviews
during project development.

LAND USE

Land use within the project area is primarily dominated by
cropland with exception to developed areas located near Minot
and a few residential developments located in the northern
portions of Afton and Sundre townships. Please refer to Figure 1.
There is no federal land ownership within the project area;
however, there are parcels of private landownership with federal
wetland easement protections. For more information regarding
wetland easement, please refer to the Waterbodies section.

State owned property within the project area includes the North
Dakota State University (NDSU) North Central Research Extension
Center. This research center is primarily focused on studies
related to crop production including crop rotation, nitrogen and
sulfur needs, row spacing, weed control and disease protection.
This facility also specializes in seed production and is an integral
part of the planning and production of foundation seed in the
state.

Ward County Connector Corridor Study
Environmental Assessment

WATERBODIES

While there are no named waterbodies, the project area does
contain a number of water features that could affect the design
and location of the project. Please refer to Figure 2. Several large
drainages are located within the project area. These features are
identified in the National Hydrography Dataset (NHD) as blueline
features all draining to the Souris River located just east of the
project area. It can be assumed that any wetland or other water
features associated with these drainages would be under the
jurisdiction of the US Army Corps of Engineers (USACE) and would
require permitting if impacted. In addition to drainage features,
there are also a number of wetland basins located throughout the
project area. Many of these basins are identified in the National
Wetland Inventory (NWI) dataset; however, based on analysis of
aerial imagery, it is likely that many more wetlands exist in
addition to those identified in the NWI dataset. USACE jurisdiction
of these features is not certain, but many of these basins appear
to have outlets (i.e., they are not closed basins) that may make
them jurisdictional features under the regulatory authority of the
USACE. Determination of jurisdiction would require the
completion of a formal wetland delineation for submittal to the
USACE along with a request for jurisdictional determination.
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Figure 1: Existing Land Use
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Figure 2: Water Features
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As previously mentioned in the Land Use section, there are a
number of privately owned parcels of property within the project
area that are subject to protective wetland easements
administered by the US Fish and Wildlife Service (USFWS). These
protective easements prohibit certain development activities but
are only relevant to specific wetland features located on the
property, not the property as a whole. If the project were to
impact protected wetland features, consultation with the USFWS
would be required including permitting and mitigation.

Numerous areas of mapped floodplains are located within the
study area, primarily associated with the large drainage features
that feed into the Souris River. If floodplains area impacted by the
project, these impacts should be minimized to the extent possible
by ensuring that all culverts and other hydraulic structures are
properly designed and sized to avoid inducing upstream or
downstream impacts. Additionally, projects impacting designated
floodplains will require the acquisition of a floodplain permit from
the local floodplain administrator.

THREATENED AND ENDANGERED SPECIES

Utilizing the USFWS Environmental Conservation Online System
(ECOS) Information for Planning and Consultation (IPaC), federally
listed species with the potential to occur within the project area
include the Dakota skipper, northern long-eared bat (NLEB),
piping plover, rufa red knot and whooping crane.

The Dakota skipper is a small butterfly that relies on healthy
native prairie to complete its life cycle. The Dakota skipper
remains in the larval stage throughout the majority of its life cycle
but is most visible during the brief adult flight stage occurring
from mid-June to early July, which is the only time in which the
species can reproduce and disperse. In addition to its sensitive life

Ward County Connector Corridor Study
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cycle, the primary factor affecting recovery of the species is the
widespread conversion of native grassland through over-grazing,
agricultural uses and disruption of natural prairie fire cycles
(USFWS, 2014a). The majority of the project corridor is dominated
by cropland and developed areas which would not be considered
suitable habitat for the Dakota skipper; however, potential areas
of undisturbed native prairie exist along the draws and drainages
within the project area. Please refer to Figure 3. Depending upon
vegetation composition, these areas may be capable of providing
suitable habitat for the Dakota skipper. Botanical survey would be
required in order to definitively determine suitability of these
areas.

The NLEB is known to occur across much of the eastern half of the
United States including North Dakota. This species has
experienced a dramatic decline in population due to the fungal
disease, white-nose syndrome (WNS). In the summer months, the
species typically roosts under bark or crevices of trees as well as
caves and mines. In the winter, the NLEB utilizes caves and mines
as hibernacula (USFWS, 2015). Habitat in the form of forested
areas is present within the project area; however, the USFWS
published a final 4(d) rule for the NLEB in 2016 focusing on
protecting bats within the WNS zone in close proximity to
hibernacula and maternity roost trees. As of July 27, 2021, North
Dakota is located within the WNS zone, but no hibernacula or
maternity roost trees have been identified within the state
(USFWS, 2021).

The piping plover is a threatened small migratory shorebird
(USFWS, 2016). Preferred habitat for the piping plover includes
sparsely vegetated sandbars and gravel beaches associated with
riverine habitats, and alkali lakes and wetlands. Habitat
destruction and poor breeding success are the primary reasons
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for the current listing status of the piping plover. Within the
project area there are a number of wetlands that may be capable
of providing suitable habitat for the species. Critical habitat has
been designated for the piping plover, the closest parcel of which
is located approximately 15 miles southwest of the project area.

The rufa red knot is a medium sized shorebird that migrates
annually between breeding grounds in northern Canada, and
wintering grounds in the southeastern United States,
northeastern Gulf of Mexico, and South America. While most
follow migration routes along the east or west coasts of North
America, small numbers of the species follow an inland migration
route, which may include stopovers in the Great Plains, including
North Dakota (USFWS, 2014b). Preferred stopover habitat
includes sandy or gravely beaches, tidal mudflats, salt marshes,
shallow coastal impoundments and peat banks. (BIA, 2014).
Suitable habitat within the project area is likely limited; however,
some of the wetlands and other waterbodies may be capable of
providing stopover habitat for the species.

Whooping cranes are documented annually within North Dakota
during their spring and fall migrations between the southern
United States and central Canada. Migration stopover habitat for
the whooping crane consists of palustrine wetlands for roosting
and croplands for feeding (USFWS, 2012). In general, areas of
shallow water without visual obstructions (e.g., high or dense
vegetation) are preferred over heavily vegetated wetlands (CWS
and USFWS, 2007). Ward County is located within the primary
whooping crane migration corridor through North Dakota and the
project area contains both cropland and wetlands capable of
providing feeding and roosting stopover habitat.

Ward County Connector Corridor Study
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Figure 3: Threatened and Endangered Species
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SECTION 4(F) PROPERTIES

Section 4(f) is a special provision within the Department of
Transportation Act of 1966, 49 United States Code (U.S.C.) 303,
and Section 18(a) of the Federal-Aid Highway Act of 1968, 23
U.S.C. 138. This provision stipulates that agencies under the US
Department of Transportation, including the Federal Highway
Administration (FHWA), cannot approve the use of land from
publicly owned parks, recreational areas, wildlife and waterfowl
refuges, or public and private historical sites unless there is no
feasible and prudent avoidance alternative, or use of the property
would result in a de minimis impact.

Known properties that would qualify for protection under Section
4(f) are limited within the project area. These include Radio City
Park and various shared use paths, all of which are located within
the city limits of Minot and are unlikely to be impacted any
alternatives developed for the project. Cultural resources and
historic sites are also eligible for protection under Section 4(f).
Known cultural resources and historic sites are discussed in more
detail in the Cultural Resources & Historic Properties section. As
discussed in this section, there are numerous areas within the
study area that have not been previously inventoried for cultural
resources and historic properties so there may be additional
Section 4(f) properties located within the action area that are not
currently known.

Ward County Connector Corridor Study
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ENVIRONMENTAL JUSTICE

In accordance with Executive Order 12898, FHWA has
implemented Environmental Justice (EJ) guidance to identify and
address disproportionately high and adverse effects of the
agency's programs, policies, and activities on minority populations
and low-income populations to achieve an equitable distribution
of benefits and burdens. Utilizing the US Environmental
Protection Agency’s EJScreen tool, census block groups within the
project area were analyzed to determine if EJ communities are
present.

Relative to the state of North Dakota, one census block group
within the project area fell into the 66™ percentile relative to low-
income populations. All other block groups within the project area
were in the less than 50" percentiles relative to low-income
populations. Relative to people of color populations, two block
groups fell within the 80" and 90" percentile, while one fell
within the 72" percentile. All other block groups within the
project area were in the less than 50" percentiles relative to
people of color populations. Please refer to Figure 4 and Figure 5.

Ward County Connector Corridor Study
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Figure 4: Non-White Populations
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CULTURAL RESOURCES & HISTORIC
PROPERTIES

Section 106 of the National Historic Preservation Act of 1966, as
amended, requires that projects needing federal approval and/or
federal permits be evaluated for the effects on historic and
cultural properties included or eligible for listing on the National
Register of Historic Places (NRHP). Eligibility for listing on the
NRHP is divided into three classifications: eligible, not eligible and
unevaluated. Typically, eligible sites warrant protection under
Section 106 while non-eligible sites do not. Unevaluated sites are
sites that may be eligible for listing, but further testing and
evaluation are required to make an eligibility determination.
Figure 6 shows the publicly available data for cultural and historic
resources.

A Class | Literature Review of the North Dakota State Historic
Preservation Office (SHPO) records was conducted by Metcalf
Archaeological Consultants to identify known cultural and historic
resources within the project area. This review identified a number
of sites and properties with cultural and/or historic resources;
however, the majority of the project corridor has not been
previously inventoried, and it is assumed that many more cultural
and historic resources exist in addition to the sites identified in
the literature review. Additionally, many of the identified sites are
unevaluated and would require additional field work to refine site
boundaries and determine eligibility.

Ward County Connector Corridor Study
Environmental Assessment

One property that was not included in the literature review is the
Gassman Coulee Trestle Bridge located in the northwest portion
of the project area. Built in 1899, this structure is potentially
historic and eligible for listing on the NRHP; however, due to the
lack of previous inventories in the area it has not been evaluated
for eligibility. Once project alternatives have been developed, a
Class lll Cultural Resources Inventory of the proposed alignments
would be required to further investigate potential cultural and
historic resources within the study area. If eligible sites are
identified along the project corridor, avoidance is always
recommended. If avoidance is not possible, consultation with the
SHPO would be required. Additionally, cultural and historic
resources eligible for listing on the NRHP are considered Section
4(f) properties and therefore can only be impacted if impacts are
determined to be de minimis or there are no feasible and prudent
alternatives.

In accordance with 16 U.S.C. 470hh(a), information concerning the
nature and location of archaeological resources is confidential.
Such information is exempt from the Freedom of Information Act
and is not included in this document.

Page | 11



: NDDQB Southwest Southeast Connector Corridor Study Cultural and Historic Resources @ ECI)JI'E%E
North Dakots " weertatica  NDDOT/Ward County, ND September 2021 5
We listen. We solve. Real People. Real Solutions.
(10)
Legend
: ®
@ O D Study Area
15 @.
= Isolated Find
,~
\ = Cultural/Historic Sites
N (23 B cigive
Not Eligible
=] ®
(1) [ of N @ GED Unevaluated
<, \ )
)
= S5
(i) \ i 5
N | @
\ 0 1
STTHAVE SW AN S AvVESy | EEEEE—Mies
Source: Ward County, NDDOT, ND GIS Hub
(19
7}
=
E
CFRIAVESW
[ [
TETHAVE SW [
Gs)

72D ST W

Map Document: Wuei.com\Storage\G|SDatabases\2021121.00767 WardCountyConnectonAPRX\WardConnector WorkingWardConnector Working.aprx | Date Saved: 9/15/2021 11:09 AM

2
; =




Il. Solicitation of Views

lll. Purpose and Need

This study was built using the FHWA Planning and Environmental
Linkages (PEL) approach. Planning and Environment Linkages (PEL)
represents a collaborative and integrated approach to
transportation decision-making that 1) considers environmental,
community, and economic goals early in the transportation
planning process, and 2) uses the information, analysis, and
products developed during planning to inform the environmental
review process. The benefits of the PEL process are improved
relationship-building, improved project delivery timeframes, and
on-the-ground outcome benefits.

To achieve the PEL Vision, Solicitation of Views (SOV) letters were
sent to 37 agencies with potential impacts or knowledge of the
area. Seven responses were received. Below is a list of the seven
responding agencies and the potential conflicts they covered in
their response. The full SOV responses can be found in Appendix
A.
* Department of Water Resources — Floodplains, Floodway
*  Minot Air Force Base — Convoy Operations
* Minot Fire Department — Potential 6th station in south
Minot
* ND Department of Environmental Quality — NDPDES, UST
* ND Parks and Recreation — 6(f), Species of Concern
* US Army Corps of Engineers — Section 404
*  Western Area Power Administration (WAPA) — 115 kV line
in SE corner of study area

Ward County Connector Corridor Study
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Ward County is a regional freight and economic hub that has
experienced significant population growth over the past 20 years.
Between 2000 and 2020, the population of Ward County grew by
approximately 18 percent and is expected to continue this growth
trajectory through 2040. The vast majority of this growth has
occurred within and around Minot. This growth, combined with
the location of Minot at the convergence point of three regionally
and nationally significant US highways, has created the demand
for an improved transportation system capable of addressing the
current and future needs of the region. The purpose of the
proposed project is to provide a transportation system that
would:

e Address social demands created by the southern
expansion of the Minot urban area and facilitate
economic development within the region by providing an
efficient and reliable highway system for the movement
of freight

e Satisfy transportation demands identified in local and
statewide planning documents

e Improve system linkage and roadway reliability by
providing an alternative corridor capable of
accommodating a 105,500-pound legal gross vehicle
weight without height restrictions.

e Address current and future roadway capacity issues
within the project area.

The purpose of the project, as previously identified, is being
driven by the following underlying needs.
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Social Demands/Economic Development - The City of Minot is a
uniquely situated economic hub. It is the fourth largest city in
North Dakota, is located at the convergence point of three major
US highways and several major rail lines, it is economically
influenced by the Minot Airforce Base and Port of North Dakota, it
is surrounded by agricultural production, and it is located near the
eastern edge of the Bakken oil play. Consequently, the
transportation network in and around Minot plays a key role in
the overall social and economic dynamics of the region.

Within an around Minot, trucks make up a significant portion of
the overall traffic volumes along US 2, US 83 and US 52. Based on
origin destination analysis, approximately 32 percent of truck
traffic on these highways is regional traffic destined for locations
outside of Minot. Currently, these three highways are located
near the southern edge of the Minot urban core; however, future
land use models predict increased urban expansion to the south.
This future expansion is anticipated to be comprised primarily of
low-density residential development creating both a social and
economic need for providing an alternate southeast and
southwest connector corridor for removing regional freight traffic
from the urban core.

Additionally, as this urban expansion occurs, there will be a need
to provide additional arterial roadway connections for local
traffic. Capacity issues have already been identified on the arterial
system within the project area and it is anticipated that these
issues will become more significant under future traffic growth
scenarios as traffic generators such as the new Trinity Hospital
campus will place additional strain on the roadway network.
These capacity issues also affect emergency services and their
ability to respond in a timely manner, further highlighting the

Ward County Connector Corridor Study
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need for an arterial roadway to relive pressure on the local
roadway network.

Transportation Demand — The concept of a south side connector
corridor has been previously identified and studied in the Minot
2035 Long Range Transportation Plan and the Ward County
Transportation Plan. These plans both identified anticipated urban
expansion of Minot to the south and a need for an alternate
corridor around the south side of Minot to accommodate freight
and agricultural needs while also providing a benefit to local
traffic. Additionally, the North Dakota State Freight Plan identifies
the portions of US 2, US 83 and US 52 occurring within the project
area as Level 1 in the North Dakota Strategic Freight System Index
meaning they are critical rural freight corridors for both interstate
and international freight movement. These existing plans all
highlight the need for providing a reliable regional freight corridor
while addressing future expansion of the Minot urban area.

System Linkage — In North Dakota, the legal gross vehicle weight
on state highways is 105,500 pounds unless otherwise posted.
Within the project area, the only roadways designed to
accommodate gross vehicle weights up to 105,500 pounds are US
2, US 83 and US 52, all of which traverse through the urban core
of Minot. There are currently no alternative options around the
south side of Minot for vehicles exceeding a gross vehicle weight
of 80,000 pounds. Additionally, along US 2 at the 16™ Street
Southwest interchange there is currently a 16-foot height
restriction. Over height vehicles traveling this route do not
currently have a convenient alternate route for bypassing this
height restriction. This lack of alternative roadways can create
reliability issues in the event of roadway closures and exacerbate
capacity issues as the population of Minot continues to grow.
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US 83 near the US 2/US 52 interchange is one area of particular
concern with regards to regional freight movements. As US 83
nears this interchange from the south, the existing roadway
corridor becomes increasingly urbanized and access density
increases significantly. Seven access points are currently located
within one mile of this interchange, and as previously stated,
urban expansion of Minot to the south is anticipated to continue.
Based on the origin destination study completed for this project,
approximately 25 precent of all truck traffic traveling north on US
83 within the project area is regional traffic destined for locations
outside of Minot. Providing an alternate roadway connection
around the south side of Minot would remove these vehicles from
the urban corridor, improving regional system linkage and overall
network reliability.

Capacity — A traffic analysis has been completed for the project
analyzing various growth scenarios to determine traffic and
operational conditions now and in the future. Results of this
analysis highlight existing delays within the system particularly
during PM peak traffic along US 2 and US 83. Both corridors are
currently classified as unreliable based on planning time index,
and analysis of future growth scenarios shows these issues
compounding. By 2045, it is estimated that congestion will
increase network-wide delays by a range of 13 to 54 percent in
the AM peak hour and by a range of 60 to 300 percent in the PM
peak hour. Under a moderate traffic growth scenario, drivers
traveling US 83 northbound are anticipated to experience more
than 14 minutes of delay during PM peak while drivers traveling
westbound on US 2 are anticipated to experience more than 6
minutes of delay. In addition to the driver delay, this breakdown
in overall roadway operations is also anticipated to result in
increased crash potential throughout the project study area.

Ward County Connector Corridor Study
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I. Background

This Alternatives Analysis report was developed to document
analysis related to potential US 2/52/83 connector corridor
configurations. Alternatives analysis was performed for several
connector corridor route alignments as well as major junction
points where a new connector corridor would intersect with the
existing highway system. Analysis in this report is intended to
provide a data-driven assessment of alternatives, with the goal of
identifying alternatives that can be carried into project
programming and eventual implementation.

The overall study process is shown in Figure 1, with this chapter
documenting the Analyze Routes and Intersections phase of the
study.

Figure 1: Connector Corridor Study Process
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Il. Development of Alternatives

The purpose of analysis documented in this chapter is to identify
feasible connector corridor routing and intersection alternatives.
Also included is analysis of these alternatives, including
assessments of how each fare in the categories of regional
mobility, local accessibility, crash potential, multimodal
connectivity, cost, and environmental impacts. This information
will help to develop preferred alternatives for the Southwest and
Southeast Connector Corridor.

BRAINSTORMING WORKSHOP SUMMARY

To help guide the development of various roadway alternatives, a
Transportation Action Committee (TAC) workshop was held on
December 2", 2021. A key component of this workshop was a
brainstorming session. Attendees completed worksheets that
asked questions about preferences related to the following:

e Value Profile

e Connector Corridor Routing

e Connector Corridor Characteristics
e Intersection Options

Also included in the worksheet packet was a map of the project
constraints. This map included information such as road
ownership, traffic counts, zoning, wetland boundaries, and 50’
contour lines. Participants in the workshop were to use this map
to draw their preferred routes.

There were six attendees of the second Transportation Action
Committee workshop who filled out the worksheet packet. Below,

Ward County SW/SE Connector Corridor Study
Alternatives Analysis

is a discussion of the questions that were asked, and the answers
provided by these six attendees.

Value Profile

The value profile asked attendees to assign a value (out of 100 —
higher numbers mean higher priority) to each of the major
evaluation categories being used to assess the alternatives
(Regional Mobility, Local Accessibility, Crash Potential, Multimodal
Connectivity, Cost, Environmental Impacts). The scores each
attendee gave were averaged, with the averages being used to
assign a weight to each factor. These scores are used during the
routing alternative evaluation phase and are included within the
evaluation matrices.

Value scores for the key criteria are summarized in Figure 2 and
Figure 3.
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Figure 2: TAC Value Profile Results (Average of All Responses) Figure 3: TAC Value Profile Results (Range of All Responses)
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This question asked the attendees to rank four potential
generalized routing alternatives. The four options were:

e SW Connector (US 2/52 to US 83)
e SE Connector (US 83 to US 52)

e East Connector (US52 to US 2)

e Major Improvements to US 2/52

Attendees were also given the option to indicate if a route is
unnecessary.

The SW Connector was the most popular option, receiving an
average rank of 1.2. Major improvements to US 2/52 and the SE
Connector were tied with an average of 2.4, while the East
connector was the least preferred alternative. The East connector
was deemed unnecessary by three participants, and another
attendee noted that “this would be great but would be a
challenge.”

The next section asked attendees to select certain corridor
characteristics that they would like to see implemented. The
characteristics fall into these five categories:

e Cross Section

e Multimodal Components

e Preferred Traffic Control (With Deviations Where Space
and Volumes Dictate)

e Preferred Design Speed

e Access Spacing

Ward County SW/SE Connector Corridor Study
Alternatives Analysis

In this section, attendees could choose more than one option for
each section. Some did choose multiple options, as they felt that
different parts of the corridor will require different speed limits,
access spacing requirements, lane configurations, etc. Results
were mixed, although a two-lane rural highway with passing lanes
and a 65 miles per hour speed limit was a popular choice. Most
participants noted that this vision would need to evolve through
the more urbanized sections of the study area.

The final question of the brainstorming workshop asked
attendees about what type of intersections they would like to see
on the connector. They were asked to only consider their top
choice route and to choose intersection treatments for four
different sections of their proposed connector, which included:

e NW Connection to US 2/52

e South Connection to US 83

e SE Connection to US 52

e Intersections (North and South) of County Road 14 and
17 with Connector Corridor

The most common type of intersection that was selected was a
Reduced Crossing U-Turn Intersection, also called an RCUT. It was
selected for at least one of the sections by 5 of the 6 attendees.
Interchanges were also a popular choice, especially for the NW
Connection section of the connector. For the intersections with
County Road 14 and 17, a roundabout was an almost universal
choice.

This workshop helped to determine what were some of the main
desired outcomes for the SW/SE Connector Corridor. The answers
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provided are taken into consideration during the decision-making
process on recommended alternatives in the sections below.

ANALYSIS AND SCORING METHODOLOGY

Several options for both corridor alignments/routing and
intersection designs at key connection points were proposed,
evaluated, and ranked in terms of performance related to key
criteria.

Each route alignment or intersection alternative was evaluated
using the technical criteria provided to the TAC in the Value
Profile exercise. These technical criteria are:

Regional Mobility
Route Alignments: Based on expected traffic volumes, travel
speeds, travel times, and expected delays on the proposed route.

Intersections: Based on intersection delays and levels of service,
focusing on intersection approaches utilized by regional traffic.

Traffic volume data that was used for analysis related to regional
mobility is based on traffic projections documented in the Future
Conditions chapter of this study. Some adjustments were made to
traffic projections based on alternative-specific roadway
configurations. Projected traffic data was then used in SimTraffic
traffic simulation models to estimate travel times and intersection
delays throughout the study area.

Local Accessibility

Route Alignments: Based on the utility a connector route would
have to local traffic, generally based on the proximity to the

Ward County SW/SE Connector Corridor Study
Alternatives Analysis

developed parts of Minot as well as automobile level of service
along the new corridors.

Intersections: Based on intersection delays and levels of service,
focusing on intersection approaches utilized by local traffic.

The same traffic modeling approach that was used for Regional
Mobility assessment was applied for the Local Accessibility
assessment.

Crash Potential

Route Alignments: Based on horizontal and vertical roadway
geometry on connector route as well as safety improvements that
can be expected in conjunction with reduction in delays and
conflict exposure in the developed part of Minot

Intersections: Based on the number and types of conflict points
associated with an alternative. Also based on research-supported
safety statistics for specific intersection designs

Multimodal Connectivity

Route Alignments: Based on the types of pedestrian and bicycle
facilities that are being proposed and the level of safety and
comfort these facilities provide to non-motorized users

Intersections: Based on the ease of crossing US 2, US 83, or US 2
on foot or on bicycle

Cost
Route Alignments and Intersections: Based on planning level cost
estimates
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Environmental Impacts

Route Alignments and Intersections: Based on the degree of
environmental and other property impacts associated with an
alternative

For each technical criterion described above, a score between 1
and 10 was assigned based on how the alternative under
consideration performs. A score of 1 indicates poor performance
and a score of 10 indicates very good performance.

To evaluate the overall performance of an alternative, an overall
score was calculated using a weighted average of all technical
criteria, with weights based on the average Value Profile score for
each criterion. For example, since regional mobility was rated the
most important, these scores will be weighted more heavily when
calculating the overall score for an alternative.

lll. Route Alignment Alternatives

Route alignment alternatives were developed and analyzed for
three subareas within the project area (see Figure 4):

West Segment: This segment is where the proposed connector
route would connect to US 2 on the west side of Minot. Eight
alignment alternatives were developed for this segment. Specific
details related to each of the eight alternatives are shown in
Figure 5 through Figure 12.

Southwest Segment: This segment covers the majority of a route
that would be in the southwest quadrant of US 83 and US 2.
Seven alignment alternatives were developed for this segment.

Ward County SW/SE Connector Corridor Study
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Specific details related to each of the seven alternatives are
shown in Figure 13 through Figure 19.

Southeast Segment: This segment covers the entire of a route
that would connect south US 83 to US 52. Five alighment
alternatives were developed for this segment. Specific details
related to each of the eight alternatives are shown in Figure 20
through Figure 24.

NEAR, FAR, AND MID CONNECTIONS

There are pros and cons associated with having a connector route
either close to the developed part of Minot or further away from
the developed part of Minot. As such, route alignment
alternatives are broadly characterized as:

e Near connections — Alignments that are closer to the
developed part of Minot. These alignments would still be
designed to best facilitate the movement of regional
traffic, however more consideration would also be given
to providing utility to local traffic compared to
alternatives further away.

e Far connections — Alignments that are farther away from
the developed part of Minot. These alighments are
intended to prioritize the movement of regional traffic.

e Mid connections — Alignments that balance local and
regional traffic needs.
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Figure 4: Alternatives Under Consideration
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ROUTE ALTERNATIVES ANALYSIS RESULTS

Results from alternatives analysis for route alignments are shown
in Figure 5 through Figure 24. These figures show the following
key items related to each alternative:

e Horizontal alignment

e Roadway cross section

e Proposed access spacing

e Estimated 2045 daily traffic volumes

e Performance related to key technical criteria

West Segment Route Alignment Alternatives

The eight West Segment alternatives are presented in Figure 5
through Figure 12. A summary of the performance of all West
Segment alternatives is provided in Table 1.

Southwest Segment Alternatives

The seven West Segment alternatives are presented in Figure 13
through Figure 19. A summary of the performance of all
Southwest Segment alternatives is provided in Table 2.

Southeast Segment Alternatives

The five West Segment alternatives are presented in Figure 20
through Figure 24. A summary of the performance of all
Southeast Segment alternatives is provided in Table 3.

Ward County SW/SE Connector Corridor Study
Alternatives Analysis
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Figure 5: West Segment - Alternative 1A

LEGEND

PROPOSED ALIGNMENT o3 : POSTED SPEED N 1500
ENVIRONMENTAL LIMIT : i REDUCTION ]

STEEP GRADES l' ' ; - : 65 VIPH DESIGN o= SCALE IN FEET
WITH 6% SUPERELEVATION ! ,

EXISTING RIGHT OF WAY W e i <
AN

EXISTING WETLANDS < . _. " m‘»“;!'. g

5% GRADE, EXCEEDS —/
AASHTO MAXIMUM

Segment 1: Option 1
Cross Section 2-Lane Rural - Turn Lanes at Primary Ints.
|Speed 65 mph
- |Access Spacing 1/2 mile
|Multimodal Facilities |Wide Shoulders
Estimated ADT 5,000

Category We Score : _Key Factors
 Distance from city center reduces local traffic, prioritizing regional traffic
Regional Mobility I 27 seseee o |e25milesin length
* 65 mph design speed, 40 mph curves in residental area

* 1/2 mile access spacing emphasizes traffic flow rather than access to local roadway network
Local Accessibility 17 eesee 0 |eLOSCexpected through 2045 (LOS B if passing lanes are provided) - some extra capacity available to carry local traffic if

adjacent areas begin to lop
* 5% grade for 1 mile with horizontal curvature within vertical curve section

Crash Potential 21 eeee 0 e Full superel quired for hori | curves
* Single vehicle crashes are c around Minot on similar roadways with i hori; and vertical curvature
Z o . |* wide shoulder can carry bike traffic, but no sidewalk/paths for pedestrians
| Connectivi ~OGOOGDD
Mntajoalt Ry b i * Low ized travel d d due to di from typical bike/pedestrian Eenerators
« Planning level cost estimate: $10,000,000 to 525, 000 000
Cost 14 eesssene e Utilizes esting ralroad trestle as grade i dway and railroad

* Potential for multiple stream crossings
« 15 NWI wetlands impacted for a total of 3.2 acres of potential impacts

Environmental impacts 12 eeseee 1 e 34% of the route occurs within grassland and could impact areas of potential Dakota skipper habitat
« The route is located within two floodplains and may require additional is depending on final design
LLLL L D
Overall 53

@ BOLTON | WARD COUNTY SW & SE CONNECTOR CORRIDOR STUDY
K

SEGMENT 1 OPTION 1A

Ward County SW/SE Connector Corridor Study

Alternatives Analysis Page | 12



LEGEND

PROPOSED ALIGNMENT

ENVIRONMENTAL LIMIT
STEEP GRADES
EXISTING RIGHT OF WAY
EXISTING WETLANDS

¥

Figure 6: West Segment - Alternative 1B
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Figure 7: West Segment - Alternative 2
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Figure 8: West Segment - Alternative 3
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e |* 5% grade for 1/3 mile
Crash Potential 21 eeeee o Gl lafgd heetobuital éurvs
2 + Shared use path on one side of the highway dates bikes and ped
imodal 000D
Mun Sonosctivity 0 saeee * Shared use path can support future torized d d if Minot begins to develop closer to the route
* Planning level cost estimate: $65,000,000
Cost 14 eeee . |eiIncludes new bridge over railroad
* Significant fill sections
* 9 NWI wetlands impacted for a total of 1.2 acres acres of potential impacts
Environmental Impacts 12 ®eeseee’  |e39% of the route occurs within grassland and could impact areas of potential Dakota skipper habitat
. P lal to impact luated cultural
overa o BOLTON | WARD COUNTY SW & SE CONNECTOR CORRIDOR STUDY
& MENK SEGMENT 1 OPTION 3
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Figure 9: West Segment - Alternative 4
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BRIDGE OVER =)
RAILROAD

65 MPH DESIGN;, =
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5% GRADE) EXCEEDS—/
AASHTO MAXIMUM

Segment 1: Option 4
Cross Section 4-Lane Rural - Flush Median
Speed 65 mph
Access Spacing 1/2 mile
Multimodal Facilities |Shared Use Path on One Side
Estimated ADT 5,000

v
»

Category Score Key Factors
« Balances supporting regional traffic flow and providing some P ion support for Minot growth areas
Regional Mobility 27 esesssee o2 1milesinlength
* 65 mph design speed

* 1/2 mile access spacing emphasizes traffic flow rather than access to local roadway network

Local Accessibl
My v bty » LOS B expected through 2045 - extra capacity available to carry local traffic if adjacent areas begin to develop
« Minimal horizontal curvature
ial o0
Crash Potential 21 csnee o 5% arada for 172 mile
Muitimodal C i 10 seeee « Shared use path on one side of the highway acc di bikes and p

* Shared use path can support future non-motorized demand i Minot begins to develop closer to the route

* Planning level cost estimate: $92,000,000

Cost 14 @O 0TTULUID * Includes new bridge over railroad

* Significant fill sections (most of any alternative on this segment)
* 6 NWI wetlands impacted for a total of 5.3 acres acres of potential impacts

* 85% of the route occurs within grassiand and could impact areas of potential Dakota skipper habitat, depending on final
alignment

* Potential to impact unevaluated cultural resources

overl @ BOLTON WARD COUNTY SW & SE CONNECTOR CORRIDOR STUDY
K

e SEGMENT 1 OPTION 4

Environmental Impacts 12 ssesee

Ward County SW/SE Connector Corridor Study

Alternatives Analysis Page | 16



Figure 10: West Segment - Alternative 5
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‘ TUNNEL UNDER
|Estimated ADT 7,500 ; RAILROAD

4

* Balances supporting regional traffic flow and providing some transportation support for Minot growth areas
» Connects to NW US 838 to support regional traffic fiows to the narth, but with circuitious routing to the west
Regional Mobility 27 eeseseee o o Circuitous routing for traffic to/from west US 2

* 2.2 miles in length

* 65 mph desgn spred

* 1/2 mile sccess spacing emphasizes traffic flow rather than access to local roadway network

* LOS B expected through 2045 - extra capacity available to carry local traffic if adjacent areas begin to develop

* Dwrect connection to NW US 83B prowides utility to local traffic, however drouitous rauting to the west may reduce this

Local Accessibility 17 essneee

» Large reverse curyes, which is suboptimal design
Crash Potential 21 ane (e 4% grade for 1/3 of a mile

» Single vehicle crashes are common around Minot on similar raadways with combined harizontal anc vertical curvature
+ Shared use path on one side of the highway accomodates bikes and padestrians

« Shared use path can support future non-motorized demand if Minot ﬂns lndevelog closer o the route

» Planning level cost estimate: $60,000,000

Cost 14 eese. o |encludes railroad underpass/tunnel

* Lower earthwork requirements than ather cations

* Numerous businesses and homes near the north end of the route that may be subject 10 buyout/relocation (project limits
nine lots and several businesses)

» Close to City of Minot landfill, i g ial b als o

* 15 NWI wetlends impacted for a total of 2.5 scres acres of potential impacts

» 13% of the route accurs within grassland and could impact areas of potential Dakota skipper habitat

» Potential to impact unevaluated cultural resources

&4 BOLTON | wARD COUNTY SW & SE CONNECTOR CORRIDOR STUDY
& MENK

Multimodal Connectivity 10 FYTL LT e

Environmental Impacts 12 ..

i SEGMENT 1 OPTION 5

Ward County SW/SE Connector Corridor Study
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Figure 11: West Segment - Alternative 6A
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| 1500 I
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45 MPH DESIGN A LROAD

Segment 1: Option 6
5-Lane Urban - Raised Median

Access Spacing 1/4 mile
Multimodal Facilities |Shared Use Paths on Both Sides
Estimated ADT 000

[ Category | Weight | Sore | 0 KeyFators 0000000000000

» Balances supporting regional traffic flow and providing some transportation support for Minot growth areas
R I Mobllity * Connects to NW US 83B to further support regional traffic flows, routing is less circuitous than Option 5
& * 1.9 miles in Iength

* 1/4 mile access spacing balances regional traffic flow and access to local roadway network
Local Accessibility » LOS B expected through 2045 - some extra capacity available to carry local traffic if adjacent areas begin to develop
* Less clrcuitous routing for connection to NW US 838 when compared to Option 5 provides more utility to local traffic

. melmltv to center of Minot improves sugpon for local traffic
| Crash Potential |

. Shared use paths on each snde of the hvghwav accomodates bikes and pedestrlans
Multimodal Connectivity n * Shared use path can support future non-motorized demand if Minot begins to develop closer to the route
» Lower vehicle speeds compared to other options better supports non-motorized traffic
B £
« Includes grade separation/tunnel under railroad
* Numerous businesses and homes near the north end of the route that may be subject to buyout/relocation. Project limits
encompass nine residential lots and several businesses

Environmental Impacts » Close to City of Minot landfill, increasing potential to encounter hazardous materials or contaminated soil/water

* 10 NWI wetlands impacted for a total 2,3 acres acres of potential impacts
* Around 64% of route occurs within grasslands and could impact areas of potential Dakota skipper habitat

WARD COUNTY SW & SE CONNECTOR CORRIDOR STUDY
SEGMENT 1 OPTION 6A

Ward County SW/SE Connector Corridor Study

Alternatives Analysis Page | 18




Figure 12. West Segment Alternative 6B
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Segment 1: Option 6
5-Lane Urban - Raised Median

Access Spacing 1/4 mile

Multimodal Facilities |Shared Use Paths on Both Sides
| |Estimated ADT 10,000
J

s —— |

| Category | Weight | Score | 0 KeyFatos 0000000000000

Category )
* Balances supporting regional traffic flow and providing some transportation support for Minot growth areas
! “ « Connects to NW US 83B to further support regional traffic flows, routing is less circuitous than Option 5
* 1.5 miles in lei
l sveeesenasnil LOS B expected through 2045 - some extra capacity available to carry local traffic if adjacent areas begin to develop
* Less circuitous routing for connection to NW US 83B when compared to Option 5 provides more utility to local traffic
* Proximity to center of Minot improves support for local traffic

] 21 | eeseesec o [oSharper curves require 45 mph design speed, including curve just south of proposed grade separation |
* Shared use paths on each side of the highway accomodates bikes and pedestrians

* Shared use path can support future non-motorized demand if Minot begins to develop closer to the route
* Lower vehicle speeds compared to other options better supports non-motorized traffic

n m « Planning level cost estimate: $35,000,000
« Urban four-lane design - concrete medians, curbs, urban drainage
* Numerous businesses and homes near the north end of the route that may be subject to buyout/relocation. Project limits
encompass three residential lots and several businesses

Environmental Impacts * 6 NWI| wetlands impacted for a total of 1.4 acres of potential impacts

« Around 16% of route occurs within grasslands, but is unlikely to impact Dakota skipper habitat
* Potential to impact unevaluated cultural resources

WARD COUNTY SW & SE CONNECTOR CORRIDOR STUDY
SEGMENT 1 OPTION 6B

Ward County SW/SE Connector Corridor Study
. . Page | 19
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Table 1: West Segment Alternatives Analysis Summary

Metric
Regional Mobility
Local Accessibility
Crash Potential
Multimodal Connectivity
Cost

No Build

ecccccccoe
Environmental Impacts XY YYYYYYY)
YYs
Overall
Rank 6 8 7 2 5 4 3 1 9

Ward County SW/SE Connector Corridor Study
. . Page | 20
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Figure 13: Southwest Segment - Alternative 1

LEGEND

PROPOSED ALIGNMENT
ENVIRONMENTAL LIMIT

EXISTING RIGHT OF WAY

—— i e

93RD AVE. SW.| |

EXISTING WETLAND Ctagony Weight s Koy Facsons
* Distance from city center reduces local traffic, prioritizing regional traffic

* US 2 West to US 83 South travel times reduced by a range of 10 to 15% in high traffic time periods ; US 83 South to US 2
West travel times reduced by a range of 5 to 20% in high traffic time periods. The higher end of travel time changes applies to
Reglonal Mobility 27 eeeseee = |PM peak hour conditions

* Travel times between US 2 West and US 52 South generally unchanged for both travel directions in PM peak hour

* 7.3 miles in length

* 65 mph design speed

* 1/2 mile access spacing emphasizes traffic flow rather than access to local roadway network

* LOS C expected through 2045 (LOS B if passing lanes are provided) - some extra capacity available to carry local traffic if
adjacent areas begin to develop

* Re-routing of regional traffic from the core of Minot reduces network-wide delays by around 12% in the PM peak hour

« Traffic shifts mitigate deficiencies at urban signals, with all signals operating at LOS C or better

* One 65 mph curve, otherwise generally tangent sections

« Delay reduction in urban core of Minot reduces rear-end and angle crash potential - Annual safety benefits are estimated to
Crash Potential 21 eeeeee = |be around $800,000 per year under 2045 traffic volumes

* Crash history on US 83 between 54th Ave S and US 2 shows crash rates above the critical crash rate, with rear-end and angle|
crashes being the most represented

* Wide shoulder can carry bike traffic, but no sidewalk/paths for pedestrians

Local Accessibility 17

MuRtimodal Connact viey 1 #000000000 [, Low non-motorized travel demand due to distance from typical bike/pedestrian generators
* Planning level cost estimate: $5,000,000 to $35,000,000
Cost l 14 eeeeseeee  |e Most culverts required of any option
* Some sections of two-lane configuration reduce estimated cost

* 80 NWI wetlands impacted for a total of 12.1 acres acres of potential impacts

* 6% of the route occurs within grassland, but no impacts to Dakota skipper habitat are anticipated

Environmental Impacts 12 eeesee 0 & Multiple tributaries of the Souris River would be impacted, although none occur within a mapped floodplain. Additional
analysis is required to determine if negative impacts would occur.

* Potential to impact 16 acres of USFWS wetland easements

LA L L L L I

Overall 65

16TH ST. SW.

2-Lane Rural - Turn Lanes at Primary Ints.

65 mph

1/2 mile

Multimodal Facilities

Estimated ADT

Ward County SW/SE Connector Corridor Study

Alternatives Analysis
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Figure 14: Southwest Segment - Alternative 2A
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Ward County SW/SE Connector Corridor Study
Alternatives Analysis

AVE. SW.

EXISTING WETLAND

Category

Regional Mobility

27

Key Factors

* Distance from city center reduces local traffic, prioritizing regional traffic

* US 2 West to US 83 South travel times reduced by a range of 10 to 15% in high traffic time periods ; US 83 South to US 2
West travel times reduced by a range of 5 to 20% in high traffic time periods. The higher end of travel time changes applies to
PM peak hour conditions

* Travel times between US 2 West and US 52 South generally unchanged for both travel directions in PM peak hour

* 6.3 miles in length

* 65 mph design speed

Local Accessibility

17

* 1/2 mile access spacing emphasizes traffic flow rather than access to local roadway network
« LOS B expected through 2045 - significant extra capacity available to carry local traffic if adjacent areas begin to develop

« Re-routing of regional traffic from the core of Minot reduces network-wide delays by around 12% in the PM peak hour
« Traffic shifts mitigate deficiencies at urban signals, with all signals operating at LOS C or better

Crash Potential

21

* One 65 mph curve, otherwise generally tangent sections

* Delay reduction in urban core of Minot reduces rear-end and angle crash potential - Annual safety benefits are estimated to
be around $800,000 per year under 2045 traffic volumes

* Crash history on US 83 between 54th Ave S and US 2 shows crash rates above the critical crash rate, with rear-end and angle]
crashes being the most represented

Multimodal Connectivity

10

« Shared use path on one side of the highway accomodates bikes and pedestrians
* Shared use path can support future non-motorized demand if Minot begins to develop closer to the route

Cost

14

eeeee

* Planning level cost estimate: $50,000,000
* North/south segment would be new construction

Environmental Impacts

Overall

16TH ST. SW.

4-Lane Rural - Flush Median

65 mph

1/2 mile

Multimodal Facilities

Shared Use Path on One Side

Estimated ADT

5,000

12

* 77 NWI wetlands impacted for a total of 14 acres of potential impacts

* 6 percent of the route occurs within grassland, but no impacts to Dakota skipper habitat are anticipated

* Multiple tributaries of the Souris River would be impacted, although none occur within a mapped floodplain. Additional
|analysis is required to determine if negative impacts would occur,

* Potential to Impact 25 of USFWS wetland easements

* 23 percent of the route occurs in grasslands, but no impacts to Dakota skipper habitat are anticipated

sesee
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Alternatives Analysis

y

54TH AVE. SW.

~30TH ST. SW.

Figure 15: Southwest Segment - Alternative 2B

T Tl T
PROPOSED ALIGNMENT
ENVIRONMENTAL LIMIT
EXISTING RIGHT OF WAY
EXISTING WETLAND
Category Score Key Factors
* E/W Segment is closer to urban area, increasing potential for local traffic
* US 2 West to US 83 South travel times reduced by a range of 10 to 15% in high traffic time periods ; US 83 South to US 2
West travel times reduced by a range of 5 to 20% in high traffic time periods. The higher end of travel time changes applies to
Regional Mobility 27 s seEEG PM peak hour conditions
 Travel times between US 2 West and US 52 South generally unchanged for both travel directions in PM peak hour
* 5.3 miles in length
* 65 mph design speed
* 1/2 mile access spacing emphasizes traffic flow rather than access to local roadway network
* LOS B expected through 2045 - significant extra capacity available to carry local traffic if adjacent areas begin to develop
Local Accessibility 17 esssenee
* Re-routing of regional traffic from the core of Minot reduces network-wide delays by around 18% in the PM peak hour
» Traffic shifts mitigate deficiencies at urban signals, with all signals operating at LOS C or better
« One 65 mph curve, otherwise generally tangent sections
» Delay reduction in urban core of Minot reduces rear-end and angle crash potential - Annual safety benefits are estimated to
. Crash Potential 2 eeeeee . |bearound $1,250,000 per year under 2045 traffic volumes
g » Crash history on US 83 between 54th Ave S and US 2 shows crash rates above the critical crash rate, with rear-end and
e angle crashes being the most represented
| o ) » Shared use path on one side of the highway accomodates bikes and pedestrians
n s § Commethvty w s « Shared use path can support future non-motorized d 1 if Minot begins to develop closer to the route
- * Planning level cost estimate: $55,000,000
= - “ sanes « North/south segment would be new construction
= e * 64 NWI wetlands impacted for a total of 10.1 acres of potential impacts, depending on final alignment
* 6 percent of the route occurs within grassland, but no impacts to Dzkota skipper habitat are anticipated
Envin Lim 12 PR * Multiple tributaries of the Sourls River would be impacted, although none occur within a mapped floodplain. Additional

4-Lane Rural - Flush Median

65 mph

1/2 mile

Shared Use Path on One Side

analysis is required to determine if negative impacts would occur.
* Potential to impact 27 acres of USFWS wetland easements
* 27 percent of the route occurs in grasslands, but no impacts to Dakota skipper habitat are anticipated

6.0
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Figure 16: Southwest Segment - Alternative 3A
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Ward County SW/SE Connector Corridor Study
Alternatives Analysis

Yoord ’

10,000

Category

Regional Mobility

27

—

* US 2 West to US 83 South travel times reduced by a range of 5 to 15% In high traffic time periods ; US 83 South to US 2
West travel times reduced by a range of 15 to 25% in high traffic time periods. The higher end of travel time changes applies
to PM peak hour conditions

* 6.7 miles in length

* 65 mph Design Speed

Local Accessibility

17

* 1/2 mile access spacing emphasizes traffic flow rather than access to local roadway network
* LOS B expected through 2045 - some extra capacity available to carry local traffic if adjacent areas begin to develop

* Re-routing of regional traffic from the core of Minot reduces network-wide delays by around 18% in the PM peak hour
o Traffic shifts mitigate deficiencies at urban signals, with all signals operating at LOS C or better

Crash Potential

21

* One 65 mph curve, otherwise generally tangent sections

* Delay reduction in urban core of Minot reduces rear-end and angle crash potential - Annual safety benefits are estimated to
|be around 51,250,000 per year under 2045 traffic volumes

* Crash history on US 83 between 54th Ave S and US 2 shows crash rates above the critical crash rate, with rear-end and
angle crashes being the most represented

Multimodal Connectivity

10

OO0

* Shared use path on one side of the highway accomodates bikes and pedestrians
* Shared use path can support future non-motorized demand if Minot begins to develop closer to the route

Cost

14

LA L L L L

« Planning level cost estimate: $45,000,000

Environmental Impacts

Overall

12

* 80 NWI wetlands impacted for a total 11.7 acres of potential impacts

* 16% of the route occurs within grassland, but no impacts to Dakota skipper habitat are anticipated

« Impacts multiple tributaries of the Souris River. Additional analysis is required to determine if negative impacts would
occur.

* Potential to impact 7 acres of USFWS wetland easements

* Potential to impact unevaluated cultural resources

CLTTTT I
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Figure 17: Southwest Segment - Alternative 3B
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Shared Use Path on One Side

Iy { by

Ward County SW/SE Connector Corridor Study
Alternatives Analysis

} Estimated ADT

10,000

Regional Mobility

Key Factors

* Closer proximity to city center will add more local traffic as Minot grows
* US 2 West to US 83 South travel times reduced by a range of 5 to 15% in high traffic time periods ; US 83 South to US 2

‘est travel times reduced by a range of 15 to 25% in high traffic time periods. The higher end of travel time changes applies
0 PM peak hour conditions
* 4.7 miles in length
= 65 mph Design Speed

Local Accessibility

* 1/2 mile access spacing emphasizes traffic flow rather than access to local roadway network
* LOS B expected through 2045 - some extra capacity available to carry local traffic if adjacent areas begin to develop

* Re-routing of regional traffic from the core of Minot reduces network-wide delays by around 25% in the PM peak hour
* Traffic shifts mitigate deficiencies at urban signals, with all signals operating at LOS C or better

Crash Potential

* One 65 mph curve, otherwise generally tangent sections

« Delay reduction in urban core of Minot reduces rear-end and angle crash potential - Annual safety benefits are estimated to
be around $1,750,000 per year under 2045 traffic volumes

« Crash history on US 83 between 54th Ave S and US 2 shows crash rates above the critical crash rate, with rear-end and
langle crashes being the most represented

Multimodal Connectivity

* Shared use path on one side of the highway accomodates bikes and pedestrians
. red use path can support future non-motorized demand if Minot begins to develop closer to the route

Cost

* Planning level cost estimate: $55.000,000

Environmental Impacts

Overall

* 57 NWI wetlands impacted for a total of 8.6 acres of potential impacts
* 11% of the route occurs within grassland, but no impacts to Dakota skipper habitat are anticipated

* Impacts one tributary of the Souris River. Additional analysis is required to determine if negative impacts would occur.

* Potential to impact unevaluated cultural resources

sssssee
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Ward County SW/SE Connector Corridor Study
Alternatives Analysis

Figure 18: Southwest Segment - Alternative 4
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EXISTING RIGHT OF WAY
EXISTING WETLAND

Overall

45 mph

1/4 mile

Multimodal Facilities

Shared Use Paths on Both Sides

Estimated ADT

10,000

Category Weight Score Key Factors

* Closer proximity to city center will add more local traffic as Minot grows
Regional Mobility 27 seivwiices I8 us2 Wen to US 83 South travel times redused Py arange .of S5to ?S% in hlgh. traffic time perlods. ; US 83 South to }JS 2 West]
travel times reduced by a range of 15 to 25% in high traffic time periods. The higher end of travel time changes applies to PM
|peak hour conditions
* 1/4 mile access spacing balances regional traffic flow and access to local roadway network
* LOS B expected through 2045 - some extra capacity available to carry local traffic if adjacent areas begin to develop
Local Accessibility 17 esesesseee | Re-routing of regional traffic from the core of Minot reduces network-wide delays by around 25% in the PM peak hour (5%
reduction in AM peak hour)
» Traffic shifts mitigate deficiencies at urban signals, with all signals operating at LOS C or better
* One 65 mph curve, otherwise generally tangent sections
* Delay reduction in urban core of Minot reduces rear-end and angle crash potential - Annual safety benefits are estimated to
Crash Potential 21 eeeseseee  |be around $1,750,000 per year under 2045 traffic volumes
* Crash history on US 83 between 54th Ave S and US 2 shows crash rates above the critical crash rate, with rear-end and angle]
crg_shes being the most re_gresented
3 |+ Shared use paths on each side of the highway accomodates bikes and pedestrians
hidmaciel Connectivity s aneneseexe |- Shared use path can support future non-motorized demand if Minot begins to develop closer to the route
Cost 14 eeeeee = |ePlanning level cost estimate: $45,000,000

* 42 NWI wetlands impacted for a total of 7.9 acres acres of potential impacts

Environmental Impacts 12 eeeee

« 7 percent of the route occurs within grassland, but no impacts to Dakota skipper habitat are anticipated

* Requires small amount of ROW acquisition from NDSU R ch E:

essccees
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Figure 19: Southwest Segment - Alternative 5
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Category

Regional Mobility

27

Key Factors

LA L L L L L L

* US 2 West to US 83 South travel times reduced by a range of 5 to 15% in high traffic time periods ; US 83 South to US 2 West|
travel times reduced by a range of 15 to 25% in high traffic time periods. The higher end of travel time changes applies to PM
peak hour conditions

* 5.9 miles in length

* 65 mph Design Speed

3
AT macagper W e k. aymes £
- T P e e

Local Accessibility

17

* 1/2 mile access spacing emphasizes traffic flow rather than access to local roadway network

* LOS B expected through 2045 - some extra capacity available to carry local traffic if adjacent areas begin to develop

* Re-routing of regional traffic from the core of Minot reduces network-wide delays by around 18% in the PM peak hour
» Traffic shifts mitigate deficiencies at urban signals, with all signals operating at LOS C or better

Crash Potential

21

* One 65 mph curve, otherwise generally tangent sections
» Delay reduction in urban core of Minot reduces rear-end and angle crash potential - Annual safety benefits are estimated to
be around $1,250,000 per year under 2045 traffic volumes
* Crash history on US 83 between 54th Ave S and US 2 shows crash rates above the critical crash rate, with rear-end and angle}
crashes being the most represented

Multimodal Connectivity

10

LA AL L L L L I

* Shared use path on both sides of the highway accomodates bikes and pedestrians
* Shared use path can support future non-motorized demand if Minot begins to develop closer to the route

Cost

14

* Planning level cost estimate: $78,000,000

Environmental Impacts

Overall

SW Segment: Option 5
4-Lane Rural - Flush Median

Speed

65 mph

Access Spacing

1/2 mile

Multimodal Facilities

Shared Use Paths on Both Sides

Estimated 2045 ADT

Ward County SW/SE Connector Corridor Study
Alternatives Analysis

7 7,00 (5% Trucks)

* 42 NWI wetlands impacted for aproximately 8-10 acres of potential impacts

* 7% of the route occurs within grassland, but no impacts to Dakota skipper habitat are anticipated

* Multiple tributaries of the Souris River would be impacted, although none occur within a mapped floodplain, Additional
analysis is required to determine if negative impacts would occur.

* Requires small amount of ROW acquisition from NDSU Research Extension
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Table 2: Southwest Segment Alternatives Analysis Summary

Metric 1 2a 2b 3a 3b 4 5 No Build

Regional Mobility | 000000 e G | 00000000 | ceeeeee: (XYY Y Y Y Y Tote

Local Accessibility 000000000 | 000000000

Crash Potential YY) XYY XXX XXX

Multimodal Connectivity 'YYY Y

Cost (XXX

Environmental Impacts

000000 000000
Overall
7.0 4.3
Rank 5 7 6 4 2 1 3 9
Ward County SW/SE Connector Corridor Study
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Figure 20: Southeast Segment - Alternative 1
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Figure 21: Southeast Segment - Alternative 2

LEGEND

PROPOSED ALIGNMENT
ENVIRONMENTAL LIMIT
EXISTING RIGHT OF WAY

EXISTING WETLANDS
SCALE IN FEET

s |

~ | 79TH AVE. SE./CO. RD. 16

=

= o ¥

Cross Section ~ |2-Lane Rural - 1 Passing Lane & Turn Lanes at Primary Ints.
—fSpeed  |65mph
’&@ Access Spacing 1/2 mile
~  IMultimodal Facilities  |Wide Shoulders
Estimated ADT Under 1,000

(2}
-
n
Q
<
N
<

H

* Distance from city center reduces local traffic, prioritizing regional traffic

* SE connection serves low volume origin-destination pairs, lowering its utility compared to a SW connection
* 6.4 miles in length

* 65 mph design speed

* 1/2 mile access spacing emphasizes traffic flow rather than access to local roadway network

* LOS A expected through 2045 - significant extra capacity available to carry local traffic if adjacent areas begin to develop

* Three 65 mph reverse curves, which is suboptimal design
* 4% maximum grade for 1/2 mile

* Single vehicle crashes are common around Minot on similar roadways with combined horizontal and vertical curvature

* Low non-motorized travel demand due 1o distance from typical bike/pedestrian generators
* Planning level cost estimate: 540,000,000 - $50,000,000
 Significant cut sections
* 71 NWI wetlands impacted for a total of 12.6 acres acres of potential impacts
« 11 percent of the route occurs within grassland, but no impacts to Dakota skipper habitat are anticipated
« Potential to impact 5 acres of USFWS wetland easements
pact unevaluated cultural resources
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Figure 22: Southeast Segment - Alternative 3

:
|

I

SCALE IN FEET

4% MAX — "+
GRADE =~ '\

42ND ST. SE.—

k4

| 66TH AVE. SE.|| ‘r,.

W

1

|

| Category | Weight | seore | 00000 KeyFagtos 0000000000000 |

» Emphasizes regional traffic rather than supporting transportation In growth areas of Minot
Regional Mobility | SE connection serves low volume origin-destination pairs, lowering its utility compared to 3 SW connection
* 6 miles in hnnh
o 1/2 mlle access spoan; emphasizes traffic flow rather than access to local roadway network
Local Accessibility
» LOS A expected through 2045 - significant extra capacity available to carry local traffic if adjacent areas begin to develop

[0 21 | eeeceeee o 4% maximum grade for 1/2 mile

e 21 NWI wetlands impacted for a total of 4.4 acres acres of potential impacts

» 39 percent of the route occurs within grassland and could impact potential Dakota skipper habitat
 Potentlal to impact 18 acres of USFWS wetland easements

* Potential to impact unevaluated cultural resources

Ward County SW/SE Connector Corridor Study
Alternatives Analysis
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Figure 23: Southeast Segment - Alternative 4
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Environmental Impacts

NWI wetlands impacted for a total of 4.9 acres acres of potential impacts
percent of the route cccurs within grassland, but no impacts to Dakota skipper habitat are anticipated
Potential to impact 19 acres of USFWS wetland easements
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Figure 24: Southeast Segment - Alternative 5
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» SE connection serves low volume onigin-destination pairs, ‘owering its utility compared to a SW connection
Regional Mobility * 5.9 miles in length
'+ 65 mph design speed
* 1/2 mile access spacing emphasizes traffic flow rather than access to kocal roacway network
Aoceasioity * LOS A expected through 2045 - significant extra capacity available to carry Jocal traffic if adjacent areas begin to develop

» Two 65 mph horizontal curves
- No roadway curvature except approach to US 52

* Wide shoulder can carry bike tnﬂ'n:. but no sidewalk/paths for pedestrians
Multimoda! Connecti
S by n_ * Low ron-motorzed travel demand dua to distance from typical bike/pedestrian generatars
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* 43 NWI wetlands impacted for apraximately 12 acres of patential impacts

* 11 percent of the route oceurs within grassland, but no impacts to Dakota skipper habitat are anticipated
Environmental Impatts » Potential ta impact S acres of USEWS wetland easements

* Potential 1o impact unevaluated cultural resources
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Table 3: Southeast Segment Alternatives Analysis Summary

Metric 1 2 3 4 5 No Build

Regional Mobility 00000000 . | 000000000 | 000000:

Local Accessibility (LYY Y I 0000000

Crash Potential

Multimodal Connectivity

Cost 00000000

Environmental Impacts (YYYYYYYe XYY YT Y 000000 i | 0000000000

000000 000000 000000
Overall
6.1 6.1 6.1
Rank 1 5 4 2 2 6
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IV. Intersection Alternatives

Intersection alternatives were developed for locations that will
serve as key connection points between the proposed connector
route and the existing US highway system in the Minot area.
These connection points are:

e Connection with US 2 west of Minot. Four intersection
alternatives were developed. Specific details related to
each of these alternatives are shown in Figure 25 through
Figure 28.

e Connection with US 83 south of Minot. Four intersection
alternatives were developed. Specific details related to
each of these alternatives are shown in Figure 29 through
Figure 32.

e Connection with US 52 southeast of Minot. Four
intersection alternatives were developed. Specific details
related to each of these alternatives are shown in Figure
33 through Figure 36.

e Intersections of CR 14/17 (North and South
Intersections) with Connector Route. Two intersection
alternatives were developed for each intersection.
Specific details related to each of these alternatives are
shown in Figure 37 through Figure 40.

INTERSECTION ALTERNATIVE COMPATIBILITY
WITH ROUTE ALIGNMENT ALTERNATIVES

Given the different traffic patterns that are associated with
different route alignment alternatives (i.e. routes closer to Minot
or further away from Minot), specific intersection alternatives are

Ward County SW/SE Connector Corridor Study
Alternatives Analysis

assumed to be most compatible with specific route alternatives.
For example, an intersection alternative for the connection at
west US 2 may be compatible with a Far Route alignment concept,
but less compatible with a Near Route alignment concept.

Intersection alternative summary sheets provided in Figure 25
through Figure 40 indicate which route alignment concepts are
assumed in intersection alternatives analysis results.

INTERSECTION ALTERNATIVES ANALYSIS
RESULTS

Results from alternatives analysis for key intersections are shown
in Figure 25 through Figure 40. These figures show concept
layouts to illustrate intersection designs and have information
related to how each alternative performs related to the key
performance/evaluation criteria.

Connection to West US 2 Intersection
Alternatives

The four intersection alternatives for a connection to US 2 are
presented in Figure 25 through Figure 28. A summary of the
performance of all intersection alternatives for this location is
provided in Table 4.

Connection to South US 83 Intersection
Alternatives

The four intersection alternatives for a connection to US 83 are
presented in Figure 29 through Figure 32. A summary of the
performance of all intersection alternatives for this location is
provided in Table 5.
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Connection to Southeast US 52 Intersection
Alternatives

The four intersection alternatives for a connection to US 52 are
presented in Figure 33 through Figure 36. A summary of the
performance of all intersection alternatives for this location is
provided in Table 6.

CR 14/17 Intersection Alternatives

The four CR 14/17 alternatives are presented in Figure 37 through
Figure 40. A summary of the performance of all West Segment
alternatives is provided in Table 7.

Ward County SW/SE Connector Corridor Study
Alternatives Analysis
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Figure 25: US 2 Intersection Alternative 1
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Figure 26: US 2 Intersection Alternative 2
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Figure 27: US 2 Intersection Alternative 3
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Figure 28: US 2 Intersection Alternative 4
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* Uninterrupted flow for through movements on US 2
 Delays at NW US 838 signal remain
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LE G EN D » Deficient minor approach operations at W Burdick Exwy intersection remain

* 24 vehicle conflict points: 4 turning, 20 merge/diverge

» Converting minor approach left turns into right turns + U turns makes these conflicts merging conflicts rather than turning
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Table 4: US 2 Intersection Alternatives Analysis Summary

Metric 1 2 3 4
Regional Mobility 00000000 | 00000000 000000000
Local Accessibility 00000000 : | 00000000 (YYTYYYYYY I

CraSh Potentia| 0000000000 | OOOCGOOOOOOS 0000000
Multimodal Connectivity | eeoceeoe (Y YY YY) o
Cost 00 @ 000000000 : | 000000000 : | OOOCGOOGOOOOO
Environmental Impacts o o 0000000000 | 0000000000 | 0000000000
000000 000000 0000000
Overall
6.8 6.6 . 7.9 .
Rank 2 3 4 1 5
. Near Route Near Route Far Route Far Route
Best Route Fit ) . . . -
(Full or Partial) | (Full or Partial) | (Full or Partial) | (Full or Partial)
Ward County SW/SE Connector Corridor Study
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~ | Uninterrupted flow for through movements on US 83, but circuitous traffic routing for minor approach left turns

* 24 yehicle conflict points: 4 turning, 20 merge/diverge
* Converting minor approach left turns inta right turns + U turns makes these conflicts merging conflicts rather than turning
Crash Potential conflicts
* Research shows a 70 percent reduction in fatal and injury crashes and a 42 percent reduction in overall crashes compared
to standard stop controlled intersections
* Pedestrians and cyclists must cross uncontrolled high speed traffic on US 83
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Figure 29: US 83 Intersection - Alternative 1
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Figure 30: US 83 Intersection - Alternative 2
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 In this context, research shows a signal is expected to have 77 percent fewer angle crashes and 44 percent fewer overall

Crash Potential carshes compared to two-way stop control

* Angle crashes resulting in fatalities or injuries are expected to be reduced by 67 percent compared to two-way stop control
* Rear end crash potential is expected to be 58 percent higher than two-way stop control

imod. oy « Traffic signal permits pedestrian crossing phases
N LFomaity m bk « Low pedestrian/bike demand today, but this can change as Minot develops
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Figure 31: US 83 Intersection - Alternative 3
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Figure 32: US 83 Intersection - Alternative 4
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Metric 1 2 3 4 No Build
Regional Mobility 0000000000 ( 00000001 | 0000000000 | 0000000 :: | 00000
Local Accessibility 000000000 : | 00000000 ;. | 000000000 | 000000000 | 000

Crash Potential

Multimodal Connectivity

Cost

Environmental Impacts 0000000000 | 0000000000 | 0000000000 | 000OCGCFOS 0000000000
0000000 | 000000 | 0000000 | 000000 i | 000000
Overall
8.0 6.9 8.0 6.7 6.7
Rank 1 3 1 4 5
. Near Route Far Route Near Route
Best Route Fit _ Far Route (Full) , -
(Partial) (Partial) (Full)
Ward County SW/SE Connector Corridor Study
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Figure 33: US 52 Intersection - Alternative 1
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Figure 34: US 52 Intersection - Alternative 2
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* 24 vehicle conflict points: 4 turning, 20 merge/diverge

* Converting minor approach left turns into right turns + U turns makes these conflicts merging conflicts rather
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Crash Potential
* Research shows a 70 percent reduction in fatal and injury crashes and a 42 percent reduction in overall crashes
compared to standard stop controlled intersections
* Pedestrians and cyclists must cross uncontrolled high speed traffic on US 83
Low pedestrian/bike demand expected due to distance from developed part of Minot
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Fiqure 35: US 52 Intersection - Alternative 3
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Figure 36: US 52 Intersection - Alternative 4
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Table 6. US 52 Intersection Alternatives Analysis Summary

Metric 1 2 3 4 No Build
Regional Mobility 0000000000 | 000000000 | 0000000 0000000
Local Accessibility 0000000000 | 000000000 | 00000000 XYy’

Crash Potential 0000000000 | 0000000 °

Multimodal Connectivity

Cost

Environmental Impacts

0000000 | 0000000
Overall
. 7.8 7.1 . .
Rank 2 1 3 5 4
. Near Route Near Route Far Route
Best Route Fit Far Route (Full) . i -
(Partial) (Full) (Partial)
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Figure 37: CR 14/17 South Intersection - Alternative 1
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Figure 38: CR 14/17 South - Intersection Alternative 2
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Figure 39: CR 14/17 North Intersection - Alternative 1
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Figure 40: CR 14/17 North Intersection - Alternative 2
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A concept that improved the existing US highway system through
Minot in lieu of constructing a new connector route was also
considered. Improvements that were considered as part of this
concept are shown in Figure 41. Analysis results related to key
technical criteria are shown in Table 8.

Table 8: Arterial Improvement Concept Performance

Arterial Improvement Concept

Category

Weight

Score

Key Factors

Regional Mobility

27

* Removes two existing traffic signals from US 2, reducing need to stop for through traffic

¢ Reduces PM peak hour network-wide delay by 17 percent

¢ Reduces east-to-west travel times on US 2 by around 10 percent, with all other travel times between external
nodes being within 10 percent of no-build travel times

Local Accessibility

17

* Converts 16 existing full access or 3/4 access points to right-in/right-out only accesses, changing how some
roadways and properties are accessed

¢ Reduces PM peak hour network-wide delay by 15 percent. The PM peak hour delay reduction is 5 percent more
than the connector route concept that is closer to Minot

Crash Potential

21

¢ Grade separation of West Burdick Expressway intersction at US 2 mitigates angle and rear end crash potential.
Existing crash rate is above the critical crash rate.

¢ Smoother traffic flow at the south US 52/US 2 interchange intersection reduces rear end crash potential. Existing
crash rate is above the critical crash rate.

e Access revisions at 16 unsignalized intersections reduces number of conflict points by 85%

| US 2 grade separations at US 83B, W Burdick Exwy, and 13th Street E provide safer crossings of US 2

Multimodal Connectivity 10 . . . N . .
¢ Reduced number of conflict points at right-in/right-out intersections
Cost 14 » $100,000,000 - $120,000,000
. _|* Significant construction impacts at some of the highest-trafficintersections in Minot
Environmental Impacts 12 o . T )
e Significant ROW acquisition and building impacts to construct three interchanges
Overall 100

Ward County SW/SE Connector Corridor Study
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Figure 41: Arterial Improvement Concept

3
%

Ged:!‘
2 s
2
52
838!
US 83B: 1
Construct jughandle
interchange i
\Qz
@ W Burdick Expressway: Vi
wth{BrancSs Construct interchange L=
37th Ave S:
||Add second left
turn lane to NB
\/T_F and SB approaches
2
X
&
@o(‘
2 Afton Township

Gpu\ea
O;

e

2
&
<)
%‘(ﬂo \souris} ‘&?
e
13th St E:
Single point urban interchange 2
16th St W:

Heighten bridge and
reconfigure access to/from US 2 US 2/US 52 Interchange:
Convert interchange intersections

to single lane roundabouts

31stAve S:

-/ |Add second left
turn lane to NB

and EB approaches f==msam=s

e

{83 H
Sundre Township

e

Seﬂond L

Ward County SW/SE Connector Corridor Study
Alternatives Analysis

Legend 6

[ Access Revisions
Ward County Roads

N US Highway

A 3
v \'\¥,// State Highway
% County Roads
/\/ Local Roads

——+— Railroad

’ Lakes/Rivers

ffa City/Township Limits

D Study Area
0 1

) Miles
Source: Ward County, NDDOT, ND GIS Hub

52

Page | 58



V. Planning Level Benefit/Cost
Analysis

After completion of the analysis presented above, a planning level
benefit-cost analysis was performed to better understand the
value of roadway improvements that were being considered.

For this analysis, improvements were broadly categorized into
three categories: Near Connection (new connector corridor closer
to Minot), Far Connection (new connector corridor further from
Minot), and Arterial Improvements (improvements to US highway
system through Minot, but no new connector corridor).

Using technical analysis completed as part of existing conditions
analysis, future conditions analysis, and alternatives analysis, the
monetary benefit of delay savings and safety benefits over a 25-
year period was estimated then compared against estimated
project costs. Given the planning-level nature of this analysis, a
range of project costs were assumed (lower end of cost estimates
and higher end of cost estimates were considered).

Based on this analysis, the key takeaways are as follows:

e A Near Connection alignment closer to Minot offers the
greatest benefits, with the value of benefits exceeding

Meaning, concepts that required a new roadway to be
built are not technically beneficial, but the utilization of
existing routes provides clear benefits.

e The Arterial Improvement Concept has a positive benefit-
cost ratio with both the low and high-cost estimates.
Benefits are lower than the Near Connection scenario, but
higher than the Far Connection scenario. This concept
however, does not resolve the issues on US 83 and was
considered technically infeasible from an impacts
perspective by several TAC Members.

e Breakdown of Benefits — Across all three scenarios studied
in benefit-cost analysis, around 80 percent of the
monetary value of benefits come from delay benefits,
with the remaining 20 percent coming from crash
reduction benefits.

Figure 42: Planning Level Benefit-Cost Analysis

$250,000,000

$200,000,000

$150,000,000

M 25 Year Benefits

project costs in both the low and high-cost estimates.
While this concept had the greatest costs, it had far and $100,000,000
away the greatest benefits.

B Low Cost

W High Cost

e A Far Connection alignment has a positive benefit-cost 550,000,000
ratio if the lower end of project cost estimates is
assumed. The higher end of cost estimates however s
exceeds the value of operations and safety benefits.

Near Connection Far Connection

Arterial Improvements
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TECHNICAL ADVISORY COMMITTEE
FEEDBACK

All alternatives discussed in this report were presented to the
project Technical Advisory Committee (TAC) in March 2022. A
summary of TAC feedback is presented below.

Phasing of Improvements

Feedback was mixed related to how a connector corridor should
be built. All TAC members believe that at least a Southwest
Connector should be built, however less consensus was reached
related a Southeast Connector. 43 percent of responses indicate
both the Southeast and Southwest Connectors should be built,
with an additional 14 percent indicating that the Southeast
Connector should at a minimum be planned and preserved.

Figure 43: TAC Responses - Phasing of Improvements

SW Connector
and Planning of
SE Connector
14%

SW Connector
Only
43%

Full Connector Corridor
(SW +SE) and a Separate
Connection between US 2
and County Road 14 by
the New Hospital
43%
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West Segment Alternatives

Options 1A, 6A, and 3 were viewed most favorably by the TAC.
Most other options had mixed levels of support (some favorable,
some unfavorable), with only the Do Nothing option and Option 4
being unanimously viewed as unfavorable. The group agreed that
there were several concepts that were technically infeasible due
to costs and impacts.

Figure 44: TAC Responses - West Segment Alternatives
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Southwest Segment Alternatives Southeast Segment Alternatives

Options 1 and 4 received the highest amount of TAC support, with All options had some level of positive TAC support (including a Do
Option 2 and Option 3 receiving more mixed levels of support. Nothing option), however Option 1 and Option 4 had more
The only option that was unanimously viewed as unfavorable is a unanimous support.

Do Nothing option.

Figure 46: TAC Responses — Southeast Segment Alternatives

Figure 45: TAC Responses - Southwest Segment Alternatives
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US 2 Intersection Alternatives

An interchange at the US 83 NW Bypass received the highest level
of TAC support, but an Interchange at Burdick Expressway and a
Reduced Conflict Intersection further from Minot both received
high levels of support as well.

Figure 47: TAC Responses — US 2 Intersection Alternatives
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US 83 Intersection Alternatives

A reduced conflict intersection closer to Minot received the
highest level of TAC support, however a traffic signal and a
reduced conflict intersection further from Minot also received

high levels of support.

Figure 48: TAC Responses — US 83 Intersection Alternatives
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County Road 14/17 Intersection Alternatives

South Intersection

A roundabout received a higher level of support from the TAC,
however a standard intersection design with turn lanes also
received some support.

Figure 49: TAC Responses — CR 14/17 South Intersection Alternatives
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North Intersection

Like the south intersection, a roundabout received the highest

level of support, but a standard intersection design with turn
lanes received some support as well.

Figure 50: TAC Responses — CR 14/17 North Intersection Alternatives
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ALTERNATIVES CARRIED TO PUBLIC
ENGAGEMENT

Using TAC input, a truncated list of alternatives was developed
to use as part of public engagement in May 2022. This approach
allowed for a clearer discussion to occur with the public that
eliminated infeasible concepts that did not meet the Purpose
and Need of the Project.

Figure 51: Alternatives Carried to Public Engagement

e Alternative 1 — Far connection
e Alternative 2 — Mid/hybrid connection

e Alternative 3 — Near connection

Alternative'2
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I. Public Engagement Plan

OVERVIEW

Ward County has a proven history of proactive transportation
planning and engagement, even building their own northeast
bypass around Minot, while other cities and counties waited for
state aid. Their latest vision is the Southwest and Southeast
Connector Corridor. The southern connection would provide an

alternative route for freight, agricultural, and other regional traffic

around Minot. These improvements have the potential to
alleviate some of the worst congestion on the urban core’s
roadways, including both local roads and those of regional
significance, like US 83/Broadway, US 52, and US 2. It would
establish new minor arterials where no such routes exist,
improving mobility for cars and trucks. However, each potential
route has potential cost and environmental ramifications that
must be taken into consideration.

Engagement with the public is an important piece of any project.

Communicating project progress and routing ideas, as well as
soliciting feedback are all important parts of the project process.
This section discusses the engagement efforts of the project,
including the Project Management Team, the Technical Advisory
Committee, regional stakeholder engagement, and efforts to
engage with the general public.

The goal of this public engagement plan will be to consult the
public. This means the project team will obtain feedback on key
issues, opportunities, and objectives and encourage refinement
on analysis, alternatives, and transportation decisions.

Ward County SW/SE Connector Corridor Study
Public Engagement Summary

TARGET AUDIENCE AND OUTREACH
TECHNIQUES

The following are target audiences and key stakeholders that
were engaged and general approaches to communication and
feedback.

Regional Stakeholders. Regional stakeholders may or may not live
along the corridor but were still important voices to determine
the improvements necessary to enhance traffic performance,
mobility, and driver satisfaction. Emergency responders and
representatives of larger traffic users, like freight and special
generators, were engaged through the key stakeholder
meetings. The Minot Area Chamber Economic Development
Council (EDC) helped distribute information to regionally
significant businesses as well.

Impacted Property Owners. Property owners may be directly
affected by alternatives that could be proposed for the
connector routes. Direct mailers were sent to property owners
within the corridor search area.

General Public. Other interested parties may have opinions on
issues, alternatives, and implementation and should also be
consulted. Legal advertisements, press releases, and social
media will be used to inform the general public of the public

T R —————————
Figure 1. Public Engagement at the Stakeholder Meeting
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input opportunities through the corridor study process. During the project, the TAC met five times:

PROJECT MANAGEMENT TEAM

The project management team was comprised of representatives
from Ward County, NDDOT, and Bolton & Menk. This group
received monthly status reports on the project and had six ad hoc

Meeting #1: Planning and Environmental Linkages

*Meeting with FHWA to discuss Planning and Environmental Linkages
Requirements

meetings to help advance key initiatives. «Establish Scope of Work

TECHNICAL ADVISORY COMMITTEE

The Technical Advisory Committee (TAC) was tasked with guiding Meeting #2: Goals and Objectives Workshop
and reviewing the technical components of the study before they

reach the public, local decision makers and NDDOT Management. *Goals and Objectives Roundtable

This group helped to weed out ideas that were not suitable while *Existing Conditions Assessment

advancing ideas that worked for the community. They were *Future Scenarios Workshop

prepared for and attended all committee meetings, reviewed, and *Stakeholder Identification Activity

completed action items assigned in a timely manner, and were Meeting #3: Needs Summary and Alternatives
advocates for the project and their organizational interests. Below Brainstorm

is a list of the members of the Technical Advisory Committee.
Table 1: Technical Advisory Committee ePresent and Review the Future Conditions Report

ePresent and Review the Environmental Barriers Report

Name ‘ Agency eBrainstorm Alternative Routes and Intersection Concepts
J[;Jahnna?ae::‘:l Waxaf;zgt:nisr:gmfyner Meeting #4: Alternative Analysis and Public Imput
Travis Schmit Ward County Highway Presentation
Korby Seward NDDOT - Minot District *Review and Refine the Route and Intersection Analysis
Wayne Zache NDDOT - Local Government *Prepare for the Public Open House
Bryon Fuchs NDDOT - Local Government
Mike Wolf CHS Sun Prairie Rep
Bryan Korgel Afton Township Chairman *Public Feedback Summary
Justin Schlosse NDDOT - Traffic Operations *Present Implementation Strategy Options

NDDOT - Environmental Transportation eCollaboratively Identify Next Steps, Jurisdictional Transfers, and PEL
Kent Leben Services Activities

Ward County SW/SE Connector Corridor Study
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REGIONAL STAKEHOLDER ENGAGEMENT

Two stakeholder meetings were held to gauge the desired
outcomes of the project from two key groups that would be most
affected by the change, emergency services and freight services.
Each group had their own focus group, with the emergency
services meeting occurring on February 22", 2022, and the freight
services discussion occurring the next day on February 23", 2022.

Both meetings were well attended. In addition to three
representatives from Bolton & Menk to ask questions, spur
discussion, and take notes, 14 professionals participated in the
Freight Services Workshop and 17 professionals participated in
the Emergency Services Workshop.

Emergency Services, agencies represented included the following:

e Trinity Health Ground Ambulance

e Minot Rural Fire

e Ward County Emergency Management

e CHS Cenex Pipeline Emergency Response Team
e NDDOT

e Ward County 911

e Minot Police Department

e Ward County Highway Department

Companies and agencies represented at the Freight Service
Discussion included:

e Minot Area Chamber Economic Development Corporation
e Dakotas Midland Grain

e Dakota Agronomy Partners

e Enbridge Pipeline

Ward County SW/SE Connector Corridor Study
Public Engagement Summary

e Sundre Sand and Gravel
e CHS

e Farstad Oil

e Sun Prairie Minot

e Minot Milling

e WinField United

e Gravel Products

e Visit Minot
e Ward County Highway Department
e NDDOT

Each meeting lasted for approximately one hour, and five
personalized questions were prepared for each focus group.
Questions were designed to keep answers focused on the
participants prior experiences, with conceptual questions kept at
high levels of discussion. Since the discussions took place in a
round table format, all participants were given a chance to
provide an answer for each question.

The Emergency Service Group unanimously supported the
Connector Corridor Vision, and the group preferred the route
would be closer to Minot.

e A big reason for this was access to the new Trinity Hospital
Campus currently under construction. Many of the focus
group participants felt that being able to easily access the new
campus would be beneficial for emergency response times.

Adding additional traffic as projected by the study would be add
concerns for quick access to the new hospital campus.

Page | 3



e This would slow down emergency response times at already
congested areas like US 2, Broadway Avenue, and 16" Street.

The Southeast is a key point when trying to access Logan,

especially for Fire Departments.

e The intersection between the new connector and US 52 needs
to be done in a way to prevent congestion or difficult turning
movements.

Mutual Aid calls are also important to factor into the decision.

e The ability to respond quickly to townships across the Minot
Area was important to many of the emergency responders
present at the discussion.

The following are the main themes discussed by participants in
the Freight Services discussion:

The freight group preferred routes away from the city center.

e Freight operators preferred the outer connector routes since
this would lessen traffic and increase speeds, both beneficial
characteristics for the members of this focus group.

The freight group unanimously supported the vision of a

connector corridor.

e Being able to relieve congestion on US 2/52 by sending trucks
on a connector route instead would be beneficial to most
freight operators, with secondary benefits to tourists, who
frequently encounter heavy truck activity along major routes.

There is a mix of challenges on the east side.
e This includes difficulty for trucks to make left turns onto US 52
without an interchange, especially if they are fully loaded.

Intersection control is the key to success.

Ward County SW/SE Connector Corridor Study
Public Engagement Summary

e Stoplights slow down trucks and can create additional
congestion.

e Currently there are frequent complaints from truck drivers
about long wait times to turn left onto US 52 during morning
rush hour when traffic is heaviest.

There is expected freight and industrial growth in the future for

Minot.

e Most participants noted that they expected to have more
trucks on the road in the coming years, so the connector
placement should take both today’s traffic and future traffic
volumes into account.

GENERAL PuBLIC ENGAGEMENT

Multiple outreach methods were used in order to engage the
largest amount of the general public as possible. While open
houses are the traditional form of engagement, they do not
necessarily capture a community consensus, as large segments of
the community may not be able to attend an open house for one
reason or another. Other methods that do not require
attendance at a specific time were offered to bridge that gap.
Each outreach method used for this project is listed below:

e Marketing
e Website

e Open House
e Surveys

e InputlD (GIS-Based Comment Mapping Tool)

Page | 4



Marketing

To publicize the landowner stakeholder meeting and the survey, a
mailer was sent out to local property owners and businesses. On
5/4/2022, 317 mailers were dispersed. This mailer can be seen
below:

Figure 2. Marketing Mailer

zg Ward County

SE/SW CONNECTOR STUDY

You're invited!

Ward County Connector
Open House

Thursday, May 12, 2022
10:30-11:30 a.m.

2-3p.m.

5:30 p.m.-6:30 p.m.

North Central Research
Extension Center
5400 US-83, Minot, ND 58701

www.wa rdcountyconnector.com

To generate involvement from the general public and additional
stakeholders, an advertisement was posted in the Minot Daily
News 3 times from 5/10/2022 to 5/21/2022 and information
about the project was shared on KMOT News on 5/26/2022
during the last week of engagement. Existing networks of
interested community leaders were leveraged through the
ListServs of Visit Minot and Minot Area Chamber EDC.

Ward County SW/SE Connector Corridor Study
Public Engagement Summary

Website

A project website was set up to be used as an online open house.
Launched on May 9", 2022, the website provided key study
details. There are three sections to the website, which is an
ArcGIS Story map:

e Project Background
e Alternatives Analysis
e Schedule

At the top of the Project Background section is an embedded
video, which gives context for the necessity of the project, shows
information about the project process, and shows the three
potential alignment alternatives. The video also illustrates how to
use the InputlD website, which is one of the tools for collecting
public comment.

Figure 3. Website Screenshot

@ ronm  Ward Courny Connecto

Project Background  Aternatives Analysis  Sched

Project Background

Project Need

Due to ongoing grawth in the City of Minot in Ward County, North Dakota, transportation

demands have greatly increased. To meet these demands and improve traffic safety, Ward
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Landowner Stakeholder Meeting

A landowner stakeholder meeting was hosted on 05/19/2022. It
was held at the North Central Research Extension Center in Minot,
North Dakota. There were three different timeslots where the
open house was hosted in hopes that more people would be able
to attend.

The open houses provided landowners and stakeholders located
near the proposed alignments an opportunity to view the
connector corridor alternatives, ask questions about the
alignments, and leave their comments about the project. Each
hour-long meeting started with a 15-minute presentation, 15
minutes for a discussion, and 30 minutes to view the alternatives
and to leave comments and ask questions.

There were over 120 people in attendance at the open house
sessions. Over 90% of those were property owners, with the other
attendees being business owners, government agency
representatives, and emergency services representatives.

Figure 4. Stakeholder Meeting

Ward County SW/SE Connector Corridor Study
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Surveys

Two types of surveys were collected, a paper copy and online
results. Paper surveys were distributed at the open house on May
19" 2022, while online surveys were open between 5/9/2022 and
6/5/2022. In total, 101 surveys were returned. 36 were paper
surveys, while 65 were online surveys.

The survey had six questions, which asked participants to rank
how they felt about the alternatives and sub-alternatives. For
each alternative, participants had five options to choose from on
how they felt about that specific alternative: Strongly Oppose,
Oppose, Neutral, Support, and Strongly Support. Participants
were also asked if they had any additional comments, concerns,
or questions.

InputID

The InputID website was open between 5/9/2022 and 6/5/2022.
InputID is a web-based public engagement platform that allows
stakeholders and the public to provide comments on the
proposed corridor alternatives. The visual, map-based platform
allows users to see exactly where the alternatives will be located
and allows them to react and comment on the alternatives.

There are five different reactions a stakeholder can put on the
map: Likes, Dislikes, Concerns, Ideas and Opportunities, and
Other. After placing a reaction on the map, a comment can be
added to detail the reason why that specific reaction was
selected. Comments are public facing, and other people can like,
dislike, or reply to a comment.
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Survey Results

Below are the results of the survey handed out at the open house
and available online. Figure 1 details each routing alternative
presented to survey participants. Figure 2 shows the ratio of
people who supported ever route, some of the routes, or none of
the routes. Figure 3, Figure 4, and Figure 5 detail the level of
support for each of the presented route alternatives.

Figure 5. Route Alternatives

123
‘Alternative'2
y

=
7

PuBLIC ENGAGEMENT RESULTS

Alternative 3]

X

Alternative1}
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Figure 6. Support for Route Alternatives

Supportive of
all routes
4%

Not supportive
of any routes
20%

Supportive of a
particular route
76%

Figure 7. Support for Alternative 1

Strongly
Oppose, 31

Neutral, 5 Oppose, 5
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Strongly
Support, 10

Figure 8. Support for Alternative 2

Strongly

Oppose, 31

Oppose, 10

Figure 9. Support for Alternative 3

Strongly
Support, 25

Support, 4

Neutral, 2

Oppose, 6
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Strongly
Oppose, 45

Alternative 1 (Figure 3) had the greatest level of support (split
between Support and Strongly Support), with 46% of those who
responded supporting this alternative. With 7% of responses
feeling neutral, Alternative 1 was the only one with less than 50%
disapproval.

Support for Alternative 2 (Figure 4) was less than Alternative 1. It
received the most evenly distributed answers among the six
categories and had the largest number of responses that were
neutral about the Alternative, with 10 (13.5%). Strongly Support
and Oppose also received 13.5% of the votes.

Alternative 3 (Figure 5) was the most divisive of the three options.
It received the most responses for both Strongly Support (25) and
Strongly Oppose (41). This was the option that received the most

opposition, with 62% of the responses opposed to Alternative 3.

Figure 1 tells us that 80% of people who filled out a survey were
supportive of at least one route. Only 4% of people supported all
three routes, while 20% were opposed to all three alternatives.
Most of the responses opposed to every alternative included a
comment about how a connector corridor was not necessary.

InputID Results

When looking at the results of the InputID site, it was clear that
anyone who lived adjacent to the concepts was concerned about
how close the connector corridor could be built to their homes.
InputID Results are provided in Appendix A.
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AREAS OF CLARIFICATION

The following points are important clarification regarding the
connector corridor study:

e The connector corridor doesn’t insinuate a highly
trafficked bypass, the need to better connect the area or
volume projections.

e Most of the routes would have cross sections that are
very similar to the current roadway configurations.

e Many who attended the stakeholder meetings were
concerned that the decisions about the connector had
been made and a route already selected. They
appreciated the transparency and the ability to
participate in the engagement process.

Ward County SW/SE Connector Corridor Study
. Page | 9
Public Engagement Summary



Public Engagement Summary
Appendix
InputlD Responses

InputiD Summary

InputID is an interactive online survey mapping tool that allows community
members to leave custom notes on a map sharing their comments of concern and
ideas for improvements.

Open for Comments 23 Comments 43 Alignment 1-16
\EVAE

Alignment 2 -1

june 13, 2022 TOtaI InteraCtions Alignment 3 - 26
Alignment 1 Highest Approval Rating Comment Summary

Common Topics

Gassman Coulee Trestle Bridge

Proximity to Homes

Gassman Coulee Trestle Bridge

e Concerns about accidents potentially damaging the
bridge

Proximity to Homes

e Most people who commented on this alignment
live close to it, as a common feeling was that the
alignment would run too close to their property.

Other Comments

e High volume of wildlife crossing this route

e Steep grade causing issues in winter

e (Congestion issues near US-83

e Unsafe intersections for trucks




Public Engagement Summary
Appendix
InputlD Responses

Alignment 2 Least Interacted With

Alignment 3 Most Liked Alignment

Comment Summary

Only one comment submitted through ImputiD
e Concerned abouty proximity of the alternative to their home

Most comments from Alignment 1 apply to Alignment 2, as they were
concentrated around Option A and Option B. This includes comments
about the following topics:

e Concerns about accidents potentially damaging the bridge

The alignment is too close to my home

High volume of wildlife crossing this route

Steep grade causing issues in winter

Comment Summary

Common Topics
Proximity to Homes
Best for Connections and Access

Proximity to Homes

e A common feeling was that the alignment would run too close to
their neighborhood, Beaver Creek.

Best for Connections and Access

e Alignment 3 allows for the most convenient connections to the
new hospital complex and downtown Minot.

Other Comments

¢ Does not endanger the Trestle Bridge
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l. Introduction

The Ward County Southwest and Southeast Connector Corridor
Study (Connector Corridor) was initiated by Ward County to lay
the foundation for future connections south of Minot from US
Highway 2/52 west of Minot to US 52 east of Minot. This
implementation plan has been crafted to achieve the project goal
of southern connections that create alternative routes for freight,
emergency responders, and motorists to alleviate congestion in
the urban core including US 2/52 and US 83/Broadway.

While the project team has evaluated many alternatives, the
implementation strategies that follow will focus on programming
needs and phasing for one alternative while continuing to note
other feasible alternatives that should be carried into the
environmental document phase of project development. The
implementation plan was derived based on input from key
factors: Technical Analysis, Technical Advisory Committee
Feedback, and Stakeholder Feedback. This methodology has
allowed the project team to balance voices and analysis into a
concise, easy-to-follow playbook for connections in the project
area.

This study was built using the FHWA Planning and Environmental
Linkages (PEL) approach. Planning and Environment Linkages (PEL)
represents a collaborative and integrated approach to
transportation decision-making that 1) considers environmental,
community, and economic goals early in the transportation
planning process, and 2) uses the information, analysis, and
products developed during planning to inform the environmental
review process. The benefits of the PEL process are improved
relationship-building, improved project delivery timeframes, and

Ward County SW/SE Connector Corridor Study
Implementation Plan

on-the-ground outcome benefits. This process started with the
environmental review, advanced into the Purpose and Need
Statement to guide alternative development and refinement, and
concludes within the implementation plan, where environmental
next steps are provided to fulfill the vision.

Figure 1: Implementation Strategy

TECHNICAL ADVISORY
COMMITTEE FEEDBACK

I

STAKEHOLDER

FEEDBACK TECHNICAL ANALYSIS

IMPLEMENTATION
PLAN
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PAVING THE WAY FOR A MULTIMODAL
NETWORK

From its onset, project team members, the Technical Advisory
Committee, and stakeholders wanted to avoid the terminology of
bypass, freight routes, or reliever route. The proposed roadways
will, as insinuated by the name of the project, be connections. The
alternatives proposed are intended to provide a network of
automotive, freight, emergency responders, agricultural travel,
bicycle, and pedestrian improvements that support a growing
region. To improve connectivity, the implementation plan strives
to prioritize improvements based on weighing connectivity, costs,
the ability to support future growth in the study area, and
environmental impacts.

Figure 2: Implementation Criteria

A fiscally constrained plan will consider

Costs and Programming | project costs, funding availability, and the
Likelihood | likelihood that supporting government

entities will enact planned improvements

To minimize impacts and mitigation efforts,
Environmental Challenges | considering environmental concerns is
essential to project feasibility

Ward County SW/SE Connector Corridor Study
Implementation Plan

A BALANCED APPROACH

Listening to feedback through the project, the Implementation
Plan developed balances needs and concerns by using a hybrid
approach of the developed alternatives. Residents along each
corridor expressed concerns about increased truck traffic or large
influxes of vehicles along traditionally low volume roadways. By
utilizing multiple connections as outlined in this plan, we can
make the same critical connections required for regional success
while reducing impacts on individual roadways. With this strategy,
the proposed 30" Street South connection will carry local traffic,
minimizing total volume increases on County Road 17. Whereas,
an improved County Road 17 alignment will provide a safe
alternative route for regional agricultural traffic, minimizing truck
movements on 30%" Street South. Each of these improvements are
projected to have both local and regional benefits.

FUTURE NETWORK REQUIRED

Most feedback received during the study reflects an
understanding from stakeholders and the public that growth in
the study area will necessitate future connections. The majority of
public respondents support some form of improvement.
Continued growth in the region like the new Trinity Hospital will
cause increased travel demand on roadways like County Road 17
immediately. Communities such as Burlington, Des Lacs, Berthold,
and others will immediately use County Road 17 as the primary
route to the hospital upon its completion. Input from emergency
services stated that safe and reliable travel on these “Near Minot”
connections is vital to ambulance, police, and fire protection.
County Road 17 will require immediate safety improvements to
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address the influx of traffic expected from future southern Minot
development.

30t Street South has already experienced traffic increases from
increased development. Improvements in the region of the
hospital include residential, commercial, and industrial
developments. This region is well within the City of Minot’s
growth plan, and the City’s Future Land Use Plan calls for
continued growth into the future with high density residential,
office business park, and industrial uses among intended
development on this future vital roadway. Poor roadway
onnections south of County Road 14 will make this north-south
connection at 30™ Street Southwest a short-term need for
improvements.

16™" Street Southwest in Southwest Minot has an Average Daily
Traffic of nearly 20,000 vehicles per day and presently provides
the westernmost Highway 2 North-South crossing. It would be
probable, with development occurring in Southwest Minot, that
traffic will increase on this roadway. A detailed analysis of the
corridor would likely further highlight the benefits of additional
North-South connections to the west of 16" Street Southwest.

Figure 4: New Trinity Hospital Site

Ward County SW/SE Connector Corridor Study
Implementation Plan

Figure 3: Expected Development Along 30" Street South
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Figure 5: 16th Street Southwest Region and Traffic
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% SE/SW CONNECTOR STUDY

CR17Alignment [ G =5 f Sl When and Why
.- —‘A y » ’ “ ‘ ”" . :

' When

- Short-term: Within next 5 years

Why
Region:

- Improved regional connectivity to the hospital

- Improved intersection operations at existing regional intersection

- Potential to reduce freight delays and crash potential through busy urban area

- By 2045, this concept, in combination with the Connector Corridor Vision is expected to
accrue nearly $4M annual in translated regional delay and crash reduction benefits. Much
of this is concentrated within the limits of this project.

Locals:

- Reduced delays and improved safety at the US 2/52 intersection and CR 14 intersection.

- Designed to improve roadways that will naturally carry increased traffic volumes to the
hospital and Minot's primary growth area.

- Roadway improvements allow for softening of horizontal and vertical curvature between CR
12 and 16th Avenue SW, one of the highest crash rate areas in the region.

- Opportunity to accentuate and protect with better roadway design and guardrails, the
Trestle Bridge for its historic and aesthetic value.

= L™ Roundabout

M Supportive of a
Particular Route

46%

W Not Supportive of
Any Routes

m Base Alternative

M Supportive of All = Subalterative

Routes




Ward Counby

SE/SW CONNECTOR STUDY
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EXISTING WETLANDS

EXISTING RIGHT OF WAY

WARD COUNTY SW & SE CONNECTOR CORRIDOR STUDY
CONNECTION TO US 2 OPTION 4

Programming

- Work with NDDOT to get project into the Statewide
Transportation Improvement Program (STIP)

- Highway Safety Improvement Program for intersection
and railroad trestle guardrail improvements

- Ward County Highway Sales Tax Fund for roadway
improvements

Preservation

- Need to preserve the proposed alignment to avoid
continued and future impacts.

- Begin Right-of-way purchase and negotiations as
soon as possible to begin project development.

Environmental Analysis

- Once a project (or part of a project) is programmed,
begin the formal NEPA process.

- Critical to preserve and enhance the railroad trestle,
not negatively impact it.

- Continued coordination with residents to address
traffic concerns

- Consider pairing Phase | and Phase Il in INFRA/Rural

- United States Department of Defense Missile Access

- Actively manage future access requests along

- Conduct Wetland Delineation to further refine

- Conduct noise analysis particularly for increased noise

- Complete further analysis of cultural resources to

Surface Transportation solicitation

Road Funds for County Road 14 (Designated Route)
intersection safety improvements

this corridor.

alternatives.

associated with downhill freight’s potential noise
impacts to nearby residences

ensure concept does not have any fatal flaws.

Project

25-30 M

Cost

Technical Findings

Regional Mobility _
Local Accessibility _
Crash Potential _
Multimodal Connectivity -
cost D
e

Environmental Impacts

overal |
0 2 4

Criteria

6 8 10

. No Build

. Subalternative

Alternatives

LEGEND

|

- Do Nothing - Continuous T-Intersection at US 2/52
- Alternate Routing Concept Connecting - Turn Lane Improvements at County
to US 2/52 (Concept 1B) Road 14
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Alignment

When and Why
When

- Short-term: Within next 5-10 years

Why
Region:

- Improved police, ambulance, and fire protection through unlocking a major portion of
Minot's growth area and improving access to the hospital.

- Major congestion benefits to US highway system and 16th Street South

- Elimination of one of the highest crash intersections in the region (Burdick Expressway) and
major exposure reductions to the primary regional crash areas.

- By 2045, this concept, in combination with the Connector Corridor Vision is expected to
accrue more than $8M annual in translated regional delay and crash reduction benefits.
Much of this is concentrated within the limits of this project.

Locals:

- Improved connectivity to hospital, north Minot, and downtown via Burdick Expressway
improvement

- Improved roadways enhancements to 30th Avenue to support regional growth

- Improved facilities to provide bicycle and pedestrian connections across Highway 2/52 to
southern Minot

Public Support

B Supportive of a u Supportive of All mBase Alternative
Particular Route Routes
B Not Supportive of m Subalternative

Any Routes
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- Do Nothing

- Alignment connecting to the NW Bypass
along with interchange at this intersection
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- Phased capacity approach (3 lane to 5
lane)

- Alternative single point urban interchange
design concepts (i.e, signalized)

Programming

- Joint contributions with NDDOT, Ward County, and City
of Minot

- Position for grant funding

- Accentuate economic competitiveness and
opportunity, partnership, environmental
sustainability, and safety (grade separated
intersection) to target federal grants (RAISE)

- |dentify opportunities to highlight connections
created for Areas of Persistent Poverty or
Historically Disadvantaged Communities providing
economic opportunity.

Solicitation as this project benefits the National
Highway System

Preservation

- Need to preserve the proposed alignment to avoid
continued and future impacts.

- Discuss future jurisdictional ownership of this future -
arterial. Likely to become a City of Minot arterial.

- Actively manage future access requests along this
corridor.

- With on-going development in the region, work with
City of Minot on jurisdictional transfer of existing
township roadways

- Target INFRA/Rural Surface Transportation Program

- Consider Safe Streets and Roads for All (SS4A)
Grant Program with multimodal connection from
downtown Minot to hospital and commercial areas
south of US 2 and intersection safety benefits.

- Recommend pairing with Phase | HSIP projects.

- Position for Transportation Alternative program for
bicycle/pedestrian facilities

- Future Study

- Conduct analysis of congestion and safety issues
along 16th Street to further understand overall
north-south arterial needs in Minot. Feedback
throughout the study indicates that this is likely to
increase the benefit to cost ratio of this project.

Environmental Analysis
- Continued coordination with the local neighborhoods in this

area to ease traffic concerns

Shovel ready projects increase the potential for grant awards.
Consider a tiered environmental document where portions of
the project are programmed to facilitate project advancement.
This will be critical to narrow the focus of the project as the
various sub-alternatives have notable differences in terms of
cost and constructibility.

Technical Findings

Regional Mobility
Local Accessibility

Crash Potential

Criteria

Multimodal Connectivity
Cost
Environmental Impacts

Overall

Project Base Alternarive; 55-60 M

Subalternative: 100-110 M

Cost

0

2.5 i) 75 10

@ 1osuid

. Subalternative
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SE/SW CONNECTOR STUDY

When and Why

When
- Mid-term: 10-15 years

Why

Region:

- Provides valuable east-west By Legal Weight
connection for freight and agricultural users from
US2/52 to US 83

- Potential to reduce freight delays and crash
potential through busy urban areas

- These routes are expected to move around 2,400
new vehicles (540 trucks) on opening day and
3,300 new vehicles (950 trucks) by 2045 but
deviation is expected by route and realized growth.

Locals:

- Improved intersection operations at existing
regional intersections at County Road 14 and US 83.
- Upgrades to local roadway system that is currently

gravel on 66th Avenue and 93rd Avenue without local
1 O 5 Years > g , S ‘ \ investment.
D AESY ¢ @ OptionallEargAlignment] ‘ ) roaEs | . Opportunity for pedestrian and bicycle
o Yy \ PR o AT Ve 6 . Y U connections.

SOUTHWEST CONNECTION g

35

30
B Supportive of a
Particular Route

25

' Far Alignment

5
0

Strongly Support Support Neutral Oppose Strongly Oppose

B Not Supportive of
Any Routes

Percent

B Supportive of All
Routes
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§ SE/SW CONNECTOR STUDY

e R P NextSteps |

- Preserve Right-of-Way and protect against future development encroachments
along the route.

- As Phases | and Il are completed, revisit the vision for the Connector Corridor to
determine if the Southwest Connection is still needed and desired.

- Reengage the public on the decision to complete the SW Connector Corridor
Vision.

- Highway Safety Improvement Program for intersection improvements.

- Ward County Highway Sales Tax Fund for roadway improvements.

- Position project for US DOT Rural Opportunities to Use Transportation for Economic
Success (Routes) by accentuating the benefits of commodity access to markets.

Regional Mobility

Local Accessibility

Criteria

Crash Potential
Multimodal Connectivity

Cost

Environmental Impacts

Overall

o
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‘ Far Alignment

- Actively manage future access requests along this corridor.

Alternatives

LEGEND
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Project Cost
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- Do Nothing - Alignment Along 93rd Avenue
- Turn Lane Improvements at County Road 14 - Traffic Signal at 66th Avenue and US 83
- Alignment Along 66th Avenue - Roundabout at 93rd Avenue and US 83
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SE/SW CONNECTOR STUDY
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When and Why

When
- Long-term: 15-20 years

Project Cost

Wh
Region: Closes 16-mile gap in east-west freight routes that connect US Highway 83 and US 52. 3 5 =
- Completes a full southern connection which nearly doubles the utility of the SW Connector by Locals:
:IIowmgl fortr:fﬂc t? co T]nZCtI i Uj A 52hwest Of,N:"LOt 0 lrisbsz Sout')[heast ez - Provides further roadway improvements to County Road 16 or new connectivity to the
’ qtentla 0 reduce freig tdelays an cras poten.tla throtighibusy Urban drea properties along 79th Avenue SE, which currently do not have a roadway.
- With connectivity to the SW Connector, this route is expected to add an additional 1,320

- Improved safety at existing intersections

vehicles (420 trucks) by 2040. Those numbers would be closer to 380 vehicles (100 trucks) if . Opportunity for pedestrian and bicycle improvements

this concept were built sooner.
- Provide vital east-west By Legal Weight freight route supporting agricultural and freight users.

35

30

B Supportive of a
Particular Route

25

. 20 Alternative 1
B Not Supportive of

Any Routes

15

Percent

10 M Alternative 2

0

Strongly Support Support Neutral Oppose Strongly Oppose

B Supportive of All
Routes

Public Support




&g& Ward COunby Implementation Plan - Future Phase
SE/SW CONNECTOR STUDY
When and Why

— e e . When

FUTURE PHASE - Y. 5 e, _ - As local development impacts travel demand on County Road 17 a natural connection
4. : may be required from County Road 14 north-south connecting Phase Il and Phase I

30TH ST SW

‘ improvements. Local growth may naturally make this connection to the connector
_ 4. ; b corridor route.
Why

Region:

- Provide a north-south connection from County Road 14 to a potentially constructed
Phase Il southwest connection
- This connection unlocks the US Highway system to the south and east.

Locals:

- 30th Street Southwest South of County Road 14 has historically been difficult to maintain.
A future roadway improvement on this corridor can provide improved driving conditions
for rural developments such as Beaver Creek.

- Preserve Right-of-Way and protect against future development encroachments along the route
- Actively manage future access requests along this corridor.




