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RESOLUTION OF ADOPTION FOR THE 2020-2045 BISMARCK-MANDAN
METROPOLITAN TRANSPORTATION PLAN
Board of City Commissioners
City of Mandan, North Dakota

WHEREAS, the U.S. Department of Transportation requires the development, approval,
and maintenance of a Metropolitan Transportation Plan for the Bismarck-Mandan Metropolitan
Planning Organization (MPO) as a condition of Federal transportation funding; and

WHEREAS, the MPO has been designated by the Governor of North Dakota as the
organization responsible for preparing and maintaining the Metropolitan Transportation Plan;
and

WHEREAS, the MPO after an extensive public and stakeholder involvement process and
substantial consideration of technical, environmental, financial, and social factors has prepared
the 2020-2045 Metropolitan Transportation Plan which is in compliance with Federal and State
transportation planning guidance; and

WHEREAS, City of Mandan staff has actively participated in Plan development and has
had the opportunity to review the 2020-2045 Metropolitan Transportation Plan, and any
comments received have been addressed within the Plan; and

WHEREAS, all relevant State and Federal agencies have had the opportunity to review
the Plan and any comments received have been addressed within the Plan; and

WHEREAS, notice was published for a public hearing in accordance with the MPO
Public Participation Plan, and the Mandan Planning Commission held a public hearing on the
2020-2045 Metropolitan Transportation Plan and has approved it as a guide for their future
planning and development policies, and has recommended it to the Mandan City Commission;
and

NOW THEREFORE BE IT RESOLVED, BY THE MANDAN CITY COMMISSION THAT IT
ADOPTS THE 2020-2045 METROPOLITAN TRANSPORTATION PLAN; AND

BE IT FURTHER RESOLVED, THAT CITY OF MANDAN STAFF IS DIRECTED TO
IMPLEMENT THE 2020-2045 METROPOLITAN TRANSPORTATION PLAN.

CERTIFICATE

The undersigned representatives of the City of Mandan certify that the forgoing is true and
correct copy of a Resolution, adopted at a legally convened meeting of the Mandan City
Commission held on March 3, 2020.

By Al %7 307 2020

Tim Helbling, Mayor Date
President, Mandan City Commission

Attest: Q/ //,//k/ Evar A

Jim Néubaue Date
Administrator, City of Mandan



Resolution No. 2020-2
CITY OF LINCOLN, NORTH DAKOTA

Resolution of Adoption
For the 2020-2045 Bismarck-Mandan
Metropolitan Transportation Plan

Whereas, the U.S. Department of Transportation requires the development, approval, and maintenance of a
Metropolitan Transpartation Plan for the Bismarck-Mandan Metropalitan Planning Organization (MPQO) as a
condition of Federal transportation funding; and

Whereas, the MPO has been designated by the Governor of North Dakota as the organization responsible for
preparing and maintaining the Metropolitan Transportation Plan; and

Whereas, the MPQ after an extensive public and stakeholder involvement process and substantial consideration of
technical, environmental, financial, and social factors has prepared the 2020-2045 Metropolitan Transportation
Plan which is in compliance with Federal and State transportation planning guidance; and

Whereas, City of Lincoln staff has actively participated in Plan development and has had the opportunity to review
the 2020-2045 Metropolitan Transportation Plan, and any comments received have been addressed within the
Plan; and

Whereas, all relevant State and Federal agencies have had the opportunity to review the Plan and any comments
received have been addressed within the Plan; and

Whereas, notice was published for a public hearing in accordance with the MPO Public Participation Plan, and the
Lincoln Planning Commission held a public hearing on the 2020-2045 Metropolitan Transportation Plan and has
approved it as a guide for their future planning and development policies, and has recommended it to the Lincoln
City Council; and

Now Therefore be it Resolved, by the Lincoln City Council that it adopts the 2020-2045 Metropolitan
Transportation Plan; and

Be It Further Resolved, that City of Lincoln staff is directed to implement the 2020-2045 Metropolitan
Transportation Plan.

CERTIFICATE

The undersigned representatives of the City of Lincoln certify that the forgoing is true and correct copy of a
Resolution, adopted at a legally convened meeting of the Lincaln City Council held on March 5, 2020.

By: 3“' o P ::DO o3&

Serar!d Wise Date
or, City of Lincoln

Attest: '%ﬂ-’ % '3""5"20520

Date

Shawn Surface
Auditor, City of Lincoln



Bismarck

City Administration

TO: Ben Ehreth, Director of Community Development
FROM: Jason Tomanek, Assistant City Administrator
DATE: March 11, 2020

SUBJECT: Arrive 2045 MTP

The Board of City Commissioners met on Tuesday, March 10, 2020 and considered the
request from the Community Development Department to hold a public hearing for the
Bismarck- Mandan MPQO’s Arrive 2045 MTP and accept the presentation provided by
Wade Kline of KLJ.

The Commission held the public hearing and accepted the MPQO’s transportation plan as
presented.
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Resolution of Adoption

For the 2020-2045 Bismarck-Mandan
Metropolitan Transportation Plan

Whereas, the U.S. Department of Transportation requires the development, approval, and maintenance of a
Metropolitan Transportation Plan for the Bismarck-Mandan Metropolitan Planning Organization (MPO) as a
condition of Federal transportation funding; and

Whereas, the MPO has been designated by the Governor of North Dakota as the organization responsible for
preparing and maintaining the Metropolitan Transportation Plan; and

Whereas, the MPO after an extensive public and stakeholder involvement process and substantial consideration of
technical, environmental, financial, and social factors has prepared the 2020-2045 Metropolitan Transportation
Plan which is in compliance with Federal and State transportation planning guidance; and

Whereas, Morton County staff has actively participated in Plan development and has had the opportunity to
review the 2020-2045 Metropolitan Transportation Plan, and any comments received have been addressed within
the Plan; and

Whereas, all relevant State and Federal agencies have had the opportunity to review the Plan and any comments
received have been addressed within the Plan; and

Whereas, notice was published for a public hearing in accordance with the MPO Public Participation Plan, and the
Morton County Planning Commission held a public hearing on the 2020-2045 Metropolitan Transportation Plan
and has approved it as a guide for their future planning and development policies, and has recommended it to the
Morton County Commission; and

Now Therefore be it Resolved, by the Morton County Commission that it adopts the 2020-2045 Metropolitan
Transportation Plan; and

Be It Further Resolved, that Morton County staff is directed to implement the 2020-2045 Metropolitan
Transportation Plan.

CERTIFICATE
The undersigned representatives of Morton County certify that the forgoing is true and correct copy of a
Resolution, adopted at a leg vened meeting of the Morton County Commission held on March 12, 2020.
2| 12lzo
—4
Cody Schulz Date

Chairman Morton County Commission

e JDOUNU DR RAre

Dawn Rhone Date
Auditor, Morton County




Resolution of Adoption

For the 2020-2045 Bismarck-Mandan
Metropolitan Transportation Plan

Whereas, the U.S. Department of Transportation requires the development, approval, and maintenance of a
Metropolitan Transportation Plan for the Bismarck-Mandan Metropolitan Planning Organization (MPO) as a
condition of Federal transportation funding; and

Whereas, the MPO has been designated by the Governor of North Dakota as the organization responsible for
preparing and maintaining the Metropolitan Transportation Plan; and

Whereas, the MPO after an extensive public and stakeholder involvement process and substantial consideration of
technical, environmental, financial, and social factors has prepared the 2020-2045 Metropolitan Transportation
Plan which is in compliance with Federal and State transportation planning guidance; and

Whereas, Burleigh County staff has actively participated in Plan development and has had the opportunity to
review the 2020-2045 Metropolitan Transportation Plan, and any comments received have been addressed within
the Plan; and

Whereas, all relevant State and Federal agencies have had the opportunity to review the Plan and any comments
received have been addressed within the Plan; and

Whereas, notice was published for a public hearing in accordance with the MPO Public Participation Plan, and the
Burleigh County Planning Commission held a public hearing on the 2020-2045 Metropolitan Transportation Plan
and has approved it as a guide for their future planning and development policies, and has recommended it to the
Burleigh County Commission; and

Now Therefore be it Resolved, by the Burleigh County Commission that it adopts the 2020-2045 Metropolitan
Transportation Plan; and

Be It Further Resolved, that Burleigh County staff is directed to implement the 2020-2045 Metropolitan
Transportation Plan.

CERTIFICATE

The undersigned representatives of Burleigh County certify that the forgoing is true and correct copy of a
Resolution, adopted at a legally convened meeting of the Burleigh County Commission held on March 16, 2020.

By: ) ér’/)&«agc;po ’f//f' 29
ng Woo{icox | Date

Chairman, Burleigh County Commission

Attest: // /éf/ i-//:: jzo

Allan R. Vietmeier Date
Auditor/ Treasurer, Burleigh County




Resolution of Adoption

For the 2020-2045 Bismarck-Mandan
Metropolitan Transportation Plan

Whereas, the U.S. Department of Transportation requires the development, approval, and maintenance of a
Metropolitan Transportation Plan for the Bismarck-Mandan Metropolitan Planning Organization
(MPOJ) as a condition of Federal transportation funding; and

Whereas, the MPO has been designated by the Governor of North Dakota as the organization responsible for
preparing and maintaining the Metropolitan Transportation Plan; and

Whereas, the MPO after an extensive public and stakeholder involvement process and substantial consideration of
technical, environmental, financial, and social factors has prepared the 2020-2045 Metropolitan Transportation
Plan which is in compliance with Federal and State transportation planning guidance; and

Whereas, the Planning and Zoning Commission for each of the five Jurisdictions has reviewed and forwarded to
their respective commission/ council a favorable recommendation of the 2020-2045 Metropolitan Transportation
Plan; and

Whereas, all affected governing bodies (Bismarck, Mandan, Lincoln, Burleigh County and Morton County) have
approved or accepted the Plan; and

Whereas, all relevant State and Federal agencies have had the opportunity to review the Plan and have indicated
their support;

Now Therefore be it Resolved, by the Bismarck-Mandan Metropolitan Planning Organization Policy Board that it
adopts the 2020-2045 Metropolitan Transportation Plan and directs staff to publish the final document and
distribute copies as appropriate; and

Be It Further Resolved, that all jurisdictions and their elected officials and staff will cooperatively implement the
2020-2045 Metropolitan Transportation Plan elements.

CERTIFICATE

The undersigned, duly elected chairperson of the Bismarck-Mandan Metropolitan Planning Organization Policy
Board certifies that the forgoing is true and correct copy of a Resolution, adopted at a legally convened meeting of
the Bismarck-Mandan Metropolitan Planning Organization Policy Board held on March 17, 2020.

/ . e
L,/'\’{J __,"" : : A
By: 4-‘7’.«../{:;_,:—— = 65/!7/

"’éerarld Wise Date

Chairman, Bismarck-Mandan MPO Policy Board
R
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SUMMARY

Arrive 2045 is the long-range transportation plan (LRTP), now
known as the metropolitan transportation plan (MTP), for the
Bismarck-Mandan Metropolitan Planning Organization (BMMPO)
area, which includes the City of Bismarck, the City of Mandan,
City of Lincoln, Burleigh County, and Morton County. Arrive 2045
is designed to help realize BMMPO's adopted outcomes to meet
current and future transportation needs and to gauge the success
of these efforts with established performance measures. Arrive
2045 will guide the development of multimodal transportation
systems throughout the Bismarck-Mandan metropolitan area for
the next 25 years. It will be used to prioritize most of transportation
spending throughout this period, and as such, it is vitally important
that the plan reflect the choices and desires of the Bismarck-
Mandan metropolitan area’s residents, workers, and visitors.

Since transportation has a broad impact on society, long-range
transportation planning must consider concerns, such as impact
upon the environment, land use, and economic development, in
addition to traditional transportation-related issues, such as mobility
and safety.

In accordance with Federal law, metropolitan transportation plans
are updated every five years to accommodate the changing

needs of the area and to reflect changes in the socio-economic
composition of the area, as well as changes in local transportation
policy. The last MTP for the Bismarck-Mandan metropolitan

area was adopted in 2015. While 2045 extends beyond what
can be accurately predicted, a long-range plan’s value lies in
comprehensively assessing the region’s current transportation
system and charting a course of action for coming years. It presents
an opportunity to step back and take a big-picture look at current
conditions, challenges, and possible solutions. Arrive 2045 creates
a vision that assists in guiding future decisions toward the goal of @
safe and efficient transportation system to meet the area’s current
and future needs.

Arrive 2045 must also consider all modes of transportation; streets
and highways, transit, bicycle and pedestrian, air, rail and water,
as well as freight movement within and through the Bismarck-
Mandan metropolitan area. The Plan must be maintained so

local jurisdictions can receive Federal funding for transportation
improvements within the Bismarck-Mandan metropolitan area.

Arrive 2045 must present a reasonable expectation of revenue to
fund the improvements identified to meet the transportation needs
of the Bismarck-Mandan metropolitan area now and in the future.
It must be a fiscally-constrained document. Fiscally-constrained,
simply stated, is that the expense of accomplishing the projects
identified in the Plan does not exceed what the Bismarck-Mandan
metropolitan area can reasonably expect to receive in revenues.

SUMMARY i

FEDERAL REQUIREMENTS

Arrive 2045 is an integral part of the BMMPQO's “continuing,
cooperative, and comprehensive” planning process as stipulated
by Federal law. This process was established by the Federal
government with the intent of fostering better management,
operation, and development of the surface transportation system.
This Plan is also compliant with the national goals set forth in Fixing
America’s Surface Transportation (FAST) Act, the current Federal
transportation program. Arrive 2045 adheres to all requirements
stipulated in the FAST Act.

PLAN DEVELOPMENT PROCESS

The planning process for the development of Arrive 2045 consisted
of six phases:

» Identify the baseline and future conditions which assessed
historic growth and development, analyzed the region’s
transportation system, and evaluated existing issues and
needs.

» Create a transportation vision, goals, and objectives to guide
the development.

» Establish a fiscal constraint.

» Evaluate options and alternatives that will address the region’s
transportation issues and needs and help meet the overall
transportation vision for Bismarck-Mandan.

» Prioritize projects based on the fiscal constraint and time line
for implementation.

» Plan review and approval by the Bismarck-Mandan MPO'’s
Policy Board.

The six phases were part of the overall process, as shown on the
next page.



THE PROCESS

Collect existing conditions Analyze existing Input federal planning
data & develop goals & conditions data factors & state
objectives performance measures

Evaluate list for Develop draft project list Assess needs &

financial constraint and financial resources
environmental justice

Develop draft constrained Develop draft plan
project list
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PUBLIC ENGAGEMENT

The development of Arrive 2045 was conducted with a pro-

active public involvement process. BMMPO staff also worked
cooperatively with decision-makers of its member jurisdictions,

the Federal Highway Administration (FHWA), the Federal

Transit Administration (FTA), the North Dakota Department of
Transportation (NDDOT), and the public to execute a continuous,
cooperative, and comprehensive planning process and develop the
highest quality public investment plans for our changing society.

STEERING COMMITTEE

A steering committee was established to provide technical direction
and guidance of the Metropolitan Transportation Plan (MTP)
development. Representation on the committee included:

» City of Bismarck

» City of Mandan

» City of Lincoln

» Burleigh County

» Morton County

» Bismarck International Airport

» Bismarck Public Schools

» Bismarck Police Department

» Bismarck Rural Fire Department

» North Dakota Department of Transportation

There were ten Steering Committee meetings held throughout the
development of the MTP.

INFORMATION AND MARKETING
Project Website

Arrive2045.com was the website established for the MTP to serve
as the primary warehouse for all project documents and information
as well as a forum to submit public comment. The website included:

» A home page with the most recent project updates and links for
new information and to provide comment.

» An about page with a general overview, a frequently asked
questions section, the schedule, and project partners.

» A documents page with all documents and newsletters
produced during the MTP.

» A contact page with an email submission form and other

relevant contact information.

SUMMARY

Social Media

Facebook was used to keep the community engaged throughout the
MTP development. Facebook posts were published as appropriate
throughout the process, with key stakeholders sharing the posts as
they were able.

Throughout the study process, there were more than 25 Facebook
posts that were viewed by more than 900 different users.

PusLic INPUT MEETINGS

PIM #1: Arrive 2045 Futures Summit
On October 9th and 10th, 2018, the Bismarck-Mandan MPO held
the first round of public engagement for the Bismarck - Mandan
Metropolitan Transportation Plan (MTP). These were advertised as
the Arrive 2045 Futures Summit meetings. The first round included
three meetings located across the MPO Planning area. At each
meeting there was a brief presentation on the issues identified
through the technical analysis; small group prioritization exercise
for goals, performance areas, and emerging issues; and a table
top exercise to identify future transportation improvements to the
transportation network.

PIM#2: Options & Alternatives

A second round of public input was deployed at the midway point
of developing Arrive 2045. The second round of public input
meetings was structured to provide the public and key stakeholder
an opportunity to provide input on the universe of projects which
had been developed and evaluated.

Meeting participants were provided with a list and map of
identified projects being contemplated for inclusion in Arrive 2045.
Each project was identified with a relative technical score that

had been previously identified by the project Study Committee.
Participants were asked to provide a ranking of their top three
projects; and then to provide a general listing of the seven other
projects they felt were high priority needs for Arrive 2045.

A total of three input meetings were held the week of July 9, 2019.
Each meeting was opened with a short background presentation
the Arrive 2045 and provided content and guidance to participants
on what input was needed from them at this point in the planning
process.

PIM #3: Draft Plan Review

The third public input meeting was held after the draft plan of Arrive
2045 was compiled. This meeting was an open house format for
people to review the key findings, constrained projects, and the
project phasing. A total of three input meetings were held the week

of January 22nd, 2020.




VISION, GOALS, OBJECTIVES & PERFORMANCE

MEASURES

TRANSPORTATION VISION

The future of the transportation system in the Bismarck-Mandan
metropolitan area will be driven by the vision, goals, objectives,
and performance measures developed for Arrive 2045. The vision
for Arrive 2045 has been developed as follows:

1 Arrive 2045 is focused on preserving the transportation

1 infrastructure of the Bismarck-Mandan MPO Area. The

1 development of new funding strategies will be critical. Future

1 investments in system preservation must be balanced against

1 thoughtful implementation of new infrastructure which serve to
| expand transportation capacity. Arrive 2045 establishes a

1 set of regional priorities to balance public expectations for
1 improved regional mobility. Arrive 2045 recognizes the future
I contains many opportunities to channel technology to influence
. transportation mobility.

3 REQUIRED FOR
1
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ARRIVE 2045 GoaLs, OBJECTIVES &

PERFORMANCE MEASURES

The goals developed for Arrive 2045 reflect guidance from MAP-
21 planning factors, MAP-21 and FAST Act National Performance
Goals, the NDDOT statewide transportation plan, and input from
project stakeholders and community outreach. The figure below
depicts how the performance measure areas are set as part of
MAP-21 and the FAST Act and the requirements for which measures
and targets are to be set for NDDOT's Statewide Transportation
Plan and the MPO’s MTP — Arrive 2045.

Again, the graphic is inclusive of the required performance measure
areas. Additional performance measures and desired target
trendlines have been set by the MPO as part of Arrive 2045 that
pertain specifically to the MPO's system.

ARRIVE 2045

ADDITIONAL LocAL

REQUIRED FOR

MPO MTP — Arrive 2045
PERFORMANCE MEASURES

L1

L L L&KL

OPTIONAL

OPTIONAL

Y

ﬁ Nort INCLuDED
s NOT INCLUDED

(1) Required for Interstate and Non-Interstate NHS Roadways; (2) Required for all NHS Roadways; (3) Required for all Public Roadways;
(4) Required for Interstate System Roadways; (5) Required Roadways Not Specified



ARRIVE 2045 GOAL I:

SAFETY & SECURITY

Goal 1 incorporates the following goals, performance measures,
and planning factors:
» National Performance Goal for safety

» National Performance Measure for Safety - Fatalities and
Serious Injuries

» MAP-21 Planning Factors to increase the safety of the
transportation system for motorized and non-motorized users
and to increase the security of the transportation system for
motorized and non-motorized users.

PERFORMANCE MEASURES
Existing Metrics and Targets:

STATE SYSTEM FEDERAL REQUIREMENTS

All transportation improvements should be developed with safety
of the traveling public in mind. Safety should be considered when
developing transportation projects for all modes of motorized and
non-motorized transportation. These improvements should consider
reducing both the severity and overall number of crashes.

Security of the transportation system includes ensuring users of the
transportation system are protected from natural or human disaster
(ie flooding, acts of terrorism). Security measures for transportation
system users are often considered for public transit riders and non-
motorized users of the trail systems. Security of our transportation
system also considers the mobility of our emergency service
vehicles.

ofety Performance Megsure DDO 020 NDDO
ear Average (2014 013 ear Average large
Number of Motorized Fatalities 120.0 108.3
“Rate of Fatalities per 100 million VMT 1.2 1.106
Number of Motorized Serious Injuries 458.6 413.9
“Rate of Serious Injuries per 100 million VMT 4.59 4.23
Number of Non-Motorized Fatalities and Non-Motorized Serious Injuries 36.2 334
®The MPO will adapt current NDDOT targets for rate calculated goals
Locat MPO System OPTIONAL REQUIREMENTS
ety Performance Measure ‘ PO . e Desired Target:
Number of Motorized Fatalities 4.6 Bffh:c_hf":' .in crashes
Rate of Fatalities per 100 million VMT 0.642 . .
Number of Motorized Serious Injuries 33.6 . W .
Rate of Serious Injuries per 100 million VMT 4.687 : :
Number of Non-Motorized Fatalities and Non-Motorized Serious Injuries 52 ———

How WwiLL WE ACHIEVE THE GOAL?
Objectives:

» 1A: Reduce the incidence of all motor vehicle and non-motor
vehicle (pedestrian and cyclist) crashes, with an emphasis on
serious injury and fatal crashes. This may include implementing
improvements that are both proven Crash Reduction Measures
at locations with an existing crash history or at locations
without an existing crash history as a proactive improvement

(SMO)

1B: Provide a safe and secure environment for transit system

riders (PBO)

M

» 1C: Enhance transportation security and reliability by
developing strategies to address critical transportation
assets identified that will facilitate the rapid movement of first
responders and support incident management during times of

emergency (SMO)

» 1D: Support North Dakota’s State Highway Safety Plan
(SHSP) “Vision Zero” as a goal to move toward zero fatal
resultant crashes (PBO)

SMO: Scoring Metric Obijective | PBO: Policy Based Objective



Goal 2 incorporates the following goals, performance measures,
and planning factors:

INFRASTRUCTURE CONDITION

» National Performance Goals for the infrastructure condition of
pavements and bridges.

» National Performance Measure Categories of bridge
condition and pavement condition

» MAP-21 Planning Factors to emphasize the preservation of the
existing transportation system and to promote efficient system
management and operations.

PERFORMANCE MEASURES
Existing Metrics and Targets:

STATE SYSTEM FEDERAL REQUIREMENTS
Pavement Conditions Measures and Targets

NDDOT Conditions Existing Target
Performance Measure  Condition Condition
Interstate Good 80.2% 75.6%
Interstate Poor 0.1% 3%
Non-Interstate Good 62.8% 58.3%
Non-Interstate Poor 0.3% 3%

Locat MPO System OPTIONAL REQUIREMENTS
Pavement Conditions Measures

90% ¢ 5 Desired Target:
80%
70% Decrease Percent
60% .
o of Unsatisfactory/
U7
40% Degraded Pavemen
30% B Fem ===
20% g % 1 1
. 5 % 1 1
Ve a® 1 1
v~ W ' \l\ '
Unsatisfactory Degraded Adequate : :
W Bismarck ® Mandan 1 1
o mmmmwd

How WwILL WE ACHIEVE THE GOAL?
Objectives:

» 2A: Maintain pavement quality and bridges at acceptable
levels (SMO)

» 2B: Maintain street signage and visibility (SMO)
» 2C: Maintain the current bicycle & pedestrian system (SMO)

» 2D: Maintain transit fleet, equipment, and facilities in a state of
SMO: Scoring Metric Obijective | PBO: Policy Based Objective

ARRIVE 2045 GOAL 2:

As our transportation system ages, maintenance of our existing
system is continuously needed to ensure that the condition of

our pavements, bridges, bicycle and pedestrian facilities, transit
facilities, and any other components of our existing transportation
system are maintained and repaired to serve our traveling public.
The challenges with maintaining our existing transportation system
typically revolve around funding. The cost of transportation
maintenance is continuously rising and there is often a competition
between maintenance and operations costs of our existing system
versus new facilities.

Bridge Conditions Measures

Conditions Performance Structures Structures
Measure Good Poor
Target Condition o o
(NDDOT) 60% 4%
Existing Condition o o
(NDDOT) 64.44% 3.67%

Bridge Conditions Measures
Desired Target:

Structures Good:

77.8%

Structures Poor:

5.6%

Maintain Bridges

—

t

good repair as identified within the Transit Development Plan

(TDP) (SMO)

» 2E: Maintain traffic signals, lighting, and other transportation
ITS assets at acceptable levels (SMO)

» 2F: All MPO participating jurisdictions should cost participate
in the data collection of pavement system condition on a
5-year cycle (PBO)



ARRIVE 2045 GOAL 3:

CONGESTION REDUCTION

Goal 3 incorporates the following goals, performance measures, Mobility and connectivity of the transportation system allows users
and planning factors: to move from one place to another in a direct route with reduced
travel times and reduced delays. Connectivity allows people to
» National Performance Goals for congestion reduction and make decisions based on traffic conditions, access, and desired trip
system reliability destinations. Connectivity is not only about a direct route from an

origin o a destination, it should also allow users to choose multiple
transportation modes and to interchange between the modes in a
safe and efficient manner.

» National Performance Measure Categories of traffic
congestion and freight movement.

» MAP-21 Planning Factor to enhance the integration and
connectivity of the transportation system, across and between
modes, for people and freight.

PERFORMANCE MEASURES

Existing Metrics and Targets:

Locat MPO System OPTIONAL REQUIREMENTS

Vehicle Miles Traveled (VMT) Per Capita Desired Target:
o 5 Reduction of VMT per
0 Population ® 0 A a ° or Canita Capita
Burleigh 95,273 739,236,000 7,800 : :
Morton 31,095 446,409,000 14,500 : :
®Data Source: American Community Survey (ACS) 2018 Population Estimates ' '
b Data Source: 2017 NDDOT Annual Traffic Report per County ! !

¢Rounded to the nearest 500 miles

Desired Target:

Reduction of VHT per
MPQO Population VHT per Capita Capita

Vehicle Hours Traveled (VHT) Per Capita

0.47 hours ' 1

100,306 47100 28.2 minutes : :

1 1

<Data Source: Bismarck Mandan MPO Monitoring Report - US Census, 2010 1 \,\ 1
dData Source: 2015 Travel Demand Model ! !

How WwiLL WE ACHIEVE THE GOAL?

Objectives: » 3C: Improve the continuity of the multimodal systems for
» 3A: Implement projects and programs that will reduce travel pedestrians, cyclists, or transit riders; through improved
delays on corridors that have an existing or proposed Level network connections and reduction of system gaps (SMO)
of Service (LOS) D or worse, to a LOS C or better after the » 3D: Support future development that would result in reduced
improvement is made (SMO) motor vehicle trips (PBO)

» 3B: Provide and maintain corridors functionally classified as
minor arterials and above that facilitate longer-distance travel
within the region (SMO)

SMO: Scoring Metric Objective | PBO: Policy Based Objective

SUMMARY vii




EconNnomMic ViITALITY

Goal 4 incorporates the following goals, performance measures,
and planning factors:

» National Performance Goals for system reliability and freight
movement and economic vitality.

» National Performance Measure Category of Freight
Movement

» MAP-21 Planning Factors to support the economic vitality
of the metropolitan areq, especially by enabling global
competitiveness, productivity, and efficiency; enhance the
integration and connectivity of the transportation system,
across and between modes, for people and freight; and
increase accessibility and mobility of people and freight.

PERFORMANCE MEASURES

Existing Metrics and Targets:

STATE SYSTEM FEDERAL REQUIREMENTS

ARRIVE 2045 GOAL 4:

SYSTEM RELIABILITY FOR FREIGHT MOVEMENT AND

A transportation system that provides good access for all modes of
transportation can promote future development and employment
opportunities which will in return stimulate the region’s local
economy.

A well connected and efficient transportation system that facilitates
the movement of goods between freight modes and facilitates

the movement of goods and freight to commercial and industrial
centers can lower the cost of doing business. This can both support
existing business and attract new business to support and enhance
the local economy.

System Performance for the Interstate and Non-Interstate NHS

Target Condition 85% 85% 3.0
Existing Condition (NDDOT - 2017) 91.6% 99.4% 1.15

LocaL MPO System OPTIONAL REQUIREMENTS

There is not an MPO desired performance measure or target for this goal.

How WILL WE ACHIEVE THE GOAL?

Objectives:

» 4A: Enhance the efficient and safe movement of freight and
goods including investments in congestion reduction and safety
improvements on the critical urban freight corridors and other
designated freight corridors (SMO)

SMO: Scoring Metric Objective | PBO: Policy Based Objective

» 4B: Support transportation investments as identified in the most
recent Bismarck-Mandan MPO Regional Freight Study (PBO)

» 4C: Promote transportation investments that enhance the local
economy (PBO)

viii



ARRIVE 2045 GOAL 5:

ALTERNATIVE TRANSPORTATION MODES ToO AUTOMOBILE TRAVEL

Goal 5 incorporates the following goals, performance measures,
and planning factors:

» National Performance Goals for congestion reduction, system
reliability and environmental sustainability.

» National Performance Measure Categories of traffic
congestion and on-road mobile source emissions.

» MAP-21 Planning Factors to increase accessibility and mobility
of people and freight; protect and enhance the environment,
promote energy conservation, improve the quality of life, and
promote consistency between transportation improvements
and State and local planned growth and economic

PeERFORMANCE MEASURES

Existing Metrics and Targets:

LocaL MPO System OPTIONAL REQUIREMENTS

development patterns; and enhance the integration and
connectivity of the transportation system, across and between
modes, for people and freight.

More people are choosing to use alternate modes of transportation
to live a healthier lifestyle, reduce their environmental footprint,

or spend less money out of their budget on transportation costs.
Also, due to various social justice issues, certain portions of the
population also are dependent on public transportation or non-
motorized transportation. Regardless of the reason, it is important
to provide a well-balanced transportation system that supports
modes other than a single occupancy motor vehicle. This includes
supporting alternative modes of transportation for users of all ages
and all abilities.

Mode Share Desired Target: CAT Ridership Desired Target:
145,000
Decrease single oo Increase fixed route
vehicle use transit ridership
135,000
1 1 130,000 1 1
1 1 1 1
1 W 1 125,000 1 f 1
1 1 1 1
1 1 120,000 1 1
L} L} I L} L}
1 [ | 115,000 1 1
[N 2012 2013 2014 2015 2016 e e == d
—Trips
Miles of Facilities Desired Target:
; Increase miles of
F .|.t T Mlles bl I f -I.t.
SRS Bismarck Mandan . 1C-)’f f_c:c: tmes

Multi-use Trails 52 miles 18 miles : :
Bicycle Lanes 4 miles 0 miles : :
Shared-Use Routes 5 miles 0 miles : :
] ]

How WiILL WE ACHIEVE THE GOAL?
Objectives:

» 5A: Consider coordination with transit agencies to improve
transit route efficiency, system productivity, and community
awareness by implementing transportation investments that
support the transit system (PBO)

» 5B: Improve transit and rideshare opportunities for travelers
commuting into Bismarck-Mandan from outside the urban area
(PBO)

SMO: Scoring Metric Objective | PBO: Policy Based Objective

SUMMARY

» 5C: Improve bicycle and pedestrian system accessibility
and connectivity opportunities while maintaining safety by
implementing transportation investments identified in the most
recent Bismarck-Mandan MPO Bicycle and Pedestrian Plan
(SMO)

» 5D: Improve the awareness and safety of bicycling,
and educate both bicyclists and motorists on rules and
responsibilities (PBO)




ARRIVE 2045 GOAL 6:

ENVIRONMENTAL SUSTAINABILITY

Goal 6 incorporates the following goals, performance measures, Air quality is affected by mobile source emissions resulting from
and planning factors: vehicle miles traveled (VMT). Air quality impacts can be reduced
through roadway improvements that reduce VMT or provide for
» National Performance Goal for environmental sustainability. transportation modes other than single occupancy vehicles. New
» National Performance Measure Category for on-road mobile and expanded transportation facilities can also negatively impact

SsoUrce emissions. the environment such as impacting wetlands, historical and cultural
resources, existing neighborhoods or properties, and many other

» MAP-21 Planning Factor to promote energy conservation, pofential environmental impacts.

improve the quality of life, and promote consistency between
transportation improvements and State and local planned
growth and economic development patterns.

PERFORMANCE MEASURES

Existing Metrics and Targets:

Locat MPO System OPTIONAL REQUIREMENTS

The performance measures and targets for reduction in VMT/Capita and VHT/Capita as identified in Goal 3 Congestion Reduction,
will also support environmental sustainability through reduced on-road mobile source emissions. Please see Goal 3 Congestion
Reduction for the performance measures, current system performance, and targets.

How WILL WE ACHIEVE THE GOAL?

Objectives: » 6C: Promote transportation investments that support infill,
» 6A: Minimize the transportation system’s impacts on the natural mixed use development patterns (PBO)
and built environment (PBO) » 6D: Provide transportation infrastructure design guidance that
» 6B: Ensure that projects located within Environmental Justice fits within the context of the built environment (PBO)
(EJ) areas have no negative impacts or have identified » 6E: Plan for and address multimodal transportation system
mitigation measures (PBO) impacts/sufficiency when planning new developments (PBO)

SMO: Scoring Metric Objective | PBO: Policy Based Objective



ARRIVE 2045 GOAL 7:

RebpuceDp ProjecT DELIVERY

Goal 7 incorporates the following goals, performance measures,
and planning factors:

» National Performance Goals for reduced project delivery
delay.

» MAP-21 Planning Factors to support the economic vitality
of the metropolitan areq, especially by enabling global
competitiveness, productivity, and efficiency; promote efficient
system management and operation; and emphasize the
preservation of the existing transportation system.

PERFORMANCE MEASURES

Existing Metrics and Targets:

Locat MPO System OPTIONAL REQUIREMENTS

A well developed MTP will consider fiscal constraint and develop,
prioritize, and program projects to ensure they are within the means
of each jurisdiction’s transportation budget. This first includes
consideration of maintenance and operation costs of the existing
transportation system.

Secondly, lower cost alternatives should be considered to
improve the performance of the transportation system before more
expensive projects such as extending and widening the system are
considered.

There is currently no data available for this performance measure. The MPO, when able, Possible Desired Target:

will commit to collecting these data following the completion of this plan. Baseline data will

be available in 2020.

Possible Performance Measures:

» Track the number of projects that are delivered on time (as scheduled).

How WwiLL WE ACHIEVE THE GOAL?

Objectives:
» 7A: Identify Non-Federal funding opportunities (public or
private) to support transportation needs to fund entire projects
or greater than the required Federal project match (PBO)

» 7B: Leverage the existing transportation system by
emphasizing low-cost, high impact solutions that may include
incremental system improvements, system preservation, and
technology applications to achieve congestion in lieu of more
expensive projects such as roadway widening (SMO)

SMO: Scoring Metric Objective | PBO: Policy Based Objective

SUMMARY

Reduction of the number
of delayed projects

N

» 7C: Develop policies to support consistent application
of development-related improvement requirements and
streamlined project development (PBO)

Xi




EXISTING SYSTEM PERFORMANCE

The Existing System Performance analysis evaluated the current
conditions for all modes of transportation and was used to identify
issues and opportunities for investment over the life of Arrive 2045.

TRAFFIC OPERATIONS

The travel demand model provides level of service for the
functionally classified roadways. Areas of existing concern based
on deficient LOS include many of the metro’s most heavily traveled
arterial roadways:

» Washington Street

» State Street

» 1-94

» Divide Avenue

» Bismarck Expressway
» Centennial Road

» 19th Street N

» 7th Street

» 3rd Street (Mandan)
» Memorial Highway
» Downtown Bismarck and Mandan (various streets)

AsseT MANAGEMENT

Highways, roads, and bridges are an integral part of the
community. These assets keep the economy moving, connect to
daily destinations, and provide access in case of an emergency.
Asset managemt is defined as a strategic and systematic process
of operating, maintaining, and improving physical assets based
on engineering and economic analysis. For Arrive 2045 asset
management includes pavement conditions and bridge structures.

» Pavement Conditions

=75.6 percent of the Interstate in the MPO area is in good
condition and 3 percent in poor condition.

=58.3 percent of the Non-Interstate National Highway
System in the MPO area is in good condition and 3 percent
in poor condition.

=85 percent of Bismarck’s roadways have an adequate
pavement condition and 2 percent in unsatisfactory
condition.

=84 percent of Mandan’s roadways have an adequate
pavement condition and 10 percent in unsatisfactory
condition.

» Bridge Conditions

=70 percent of bridge structures in the MPO area are in good
condition and just 2 percent in poor condition.

Xii

RoADWAY SAFETY

The last five years of crash data was analyzed to understand
roadway safety patterns and high crash locations. During this
timeframe there were 15,039 motorized vehicle and 238 non-
motorized crashes. This includes 23 fatal crashes, of which six
occurred at intersections, and 186 serious injury crashes.

Bismarck has 17 of 50 high crash urban locations across North
Dakota. Mandan, Lincoln, Burleigh, and Morton County had none.

OTHER HIGHLIGHTS
» Vehicle miles traveled (the sum of the length of each trip
driven by every person on the transportation network) has
grown faster in Burleigh County than in Morton County, likely
associated with larger population growth and suburban style
development.

» Vehicle hours traveled (the sum of the travel time for each
trip driven by every person on the tranpsortation network)
increased 21 percent between 2010 and 2015.

» Passenger trips on Capital Area Transit's fixed routes have
declined nearly 11 percent between 2012 and 2016 and
about eight percent on the paratransit and demand response
service. The Transit Development Plan was recently completed
and outlined a variety of potential service improvements and
funding mechanisms.

» The Cities of Bismarck and Mandan have 516 miles of bicycle
and pedestrian facilities. The 2017 Bicycle and Pedestrian Plan
identified priority routes and intersections to improve walking
and biking in the Bismarck-Mandan metro.



GROWTH, TRENDS, AND FORECASTS

DEMOGRAPHIC TRENDS This results in around 65,400 total households in the Bismarck-

Population, household, and employment growth in the Bismarck- Mandan metro area by 2045, an increase of more than 19,000
Mandan metro area are directly related to the demands placed on new households. This forecasts is lower (10.5 percent) than previous
the transportation network. As more people and jobs are located in 25-year forecasts.

the region, there are more commuting and freight trips. This section

Current and Projected Households
includes a review of the population, household, and employment

forecasts developed for the Bismarck-Mandan metro area as part 70,000
of the Bismarck-Mandan Model Review and Socio-Economic
60,000
Update Study.
. 50,000
Population Growth
The Bismarck-Mandan metro area population has historically 40,000 O O o &
grown at a rate of 1.2 percent per year (1985 to 2015), however 0000 NS N % O O \B i
more recent trends have shown a more significant growth rate, ' O O o o 8 o (@)
around 2.4 percent per year (2010 to 2015). Recently, the 2045 20000  fod g '®) o o (@ o
socioeconomic forecasts were approved using the historic growth S o
rate around 1.2 percent per year, on average, resulting in more 10,000
than 50,000 new people by 2045, for an expected population of .
164,500. 2015 2020 2025 2030 2035 2040 2045
Current and Projected Population
Employment Growth
180,000 Employment growth in the Bismarck-Mandan metro area is
160,000 expected to grow around 1.8 percent per year through 2045,
140,000 resulting in more than 49,000 new jobs, for a total of 121,000 jobs.
This forecast is slightly lower (2.6 percent) than previous 25-year
120,000 . forecasts, likely associated with the uncertainty surrounding energy
100,000 —_ o o development in western North Dakota.
80,000l N g N O o O Current and Projected Employment
60000 O = OB OBRO
o o 140,000
40,000 8 o 8 8 o ©
' o o 120,000
20,000
o 100,000
2015 2020 2025 2030 2035 2040 2045
80,000 o =
Household Growth 40000 S Kl B S
The population growth forecasted through 2045 is allocated to N N iy A i ~ S
new households based on household size, which reflects a variety 40000 IR 3 O 8 o (o) o
of factors, including age and housing type (single-family,/multi- 8 o o o o o
family). Household size has declined since the 1970s (3.37) 20000 ey (o N
to 2005 (2.39), but has recently stabilized. The demographic
. . . . 0
forecasts expects a slight increase in household size through 2045. 2015 2020 2025 2030 2035 2040 2045
Current and Forecasted Change in Socioeconomic Data
04
0 020 0 030 0 040 04
Metro Population 114,300 121,500 129,100 137,200 | 145,800 | 154,900 | 164,500 43.9%
Metro Households 46,300 49,400 52,600 55,800 59,000 62,100 65,400 41.3%
Metro Jobs 71,800 77,900 83,900 92,000 99,800 109,400 121,000 68.5%

SUMMARY xiii




FUTURE SYSTEM
PERFORMANCE

The 2020 to 2045 Bismarck-Mandan Metropolitan Transportation
Plan uses a year 2045 planning horizon to provide a 25-year time
period after plan adoption for prioritizing regional transportation
improvements. This chapter provides a performance assessment of
the future transportation system.

2030 FuTurRe NETWORK PERFORMANCE
By 2030, the Bismarck-Mandan metro area will add nearly
10,000 households and 20,000 jobs. Even with this anticipated
growth, the network will continue to operate effectively through
most of the metro, however, there are some areas of growing
congestion. Vehicle hours traveled (VHT) by all vehicles on the
network will increase 30.3 percent, while vehicle miles traveled
(VMT) by all vehicles on the network will increase 28.5 percent.
VHT growing at a faster rate than YMT indicates increasing
congestion, however mild through 2030.

The 2030 LOS is shown in below. Many of the metro’s most heavily
traveled arterial roadways will continue to see growing congestion,
especially in the northeast.

2030 Model Outputs
2015-2030
2015 2030 Percent Change
VHT 28,605 37,265 30.3%
VMT 1,753,850 | 2,253,430 28.5%
% of Links Over |- o, 51% 322.3%
Capacity

2045 Future NETWORK PERFORMANCE
From 2030 to 2045, the Bismarck-Mandan metro area will add
another 10,000 households and 29,000 jobs. This anticipated
growth begins to overload the network, with many of the
functionally classified roadways over capacity. VHT increases far
outpace VMT increases, indicating significant congestion on the
network. The percent of roadway links over capacity increases
more than 10 times when compared to 2015. Many of the metro’s
most heavily traveled arterial roadways will continue to see
growing congestion.

2045 Model Outputs

2015 2045 2015-2045
Percent Change
VHT 28,605 | 55,650 94.5%
VMT 1,753,850 | 2,932,685 67.2%
7 of Links Over 1.2% 13.6% 1,033.3%
Capacity

Xiv

ALTERNATIVE ANALYSIS

The alternatives analysis for Arrive 2045 was a multi-phased
approach to assist in the identification of projects that should be
evaluated and prioritized through 2045. This process included the
following analyses:

» The Macro-Level Analysis evaluated large project concepts
that would potentially address some of the most significant
transportation issues, like new river crossings, interchanges,
and other major connections.

» The Interstate Analysis completed a more detailed evaluation
of the 1-94 and |-194 mainline and existing interchanges.

» Smart Mobility workshop evaluated the impacts connected
and autonomous vehicles and technology solutions could have
on the transportation network.

» Project Evaluation and Prioritization scored and ranked the

universe of projects included in this MTP.

Growing Traffic Demands Along Centennial Road
e e d e e~ 7~
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FISCALLY CONSTRAINED PLAN

DEVELOPMENT OF THE FiscAL PRIORITIZATION OF PROJECTS
CONSTRAINT To determine which projects would be selected given limited funds
Development of the project list for Arrive 2045 must be based on andin whc:t fime period the project would be .propo.sed, all projects
an established fiscal constraint agreed to between the Bismarck- were prioritized through a three-step process including

Mandan MPO and NDDOT. Development of a fiscal constraint
can be based on a variety of scenarios and data points regarding
transportation funding programs. Five potential scenarios were
evaluated based on historical spending and future programmed
funds from the current Transportation Improvement Programs. These
trends were extrapolated to 2045 and allocated to the different
funding programs, including Urban Roads, Regional Roads,
Interstate, Safety, and Transportation Alternatives. The scenario
selected was reduced by expected preservation and maintenance
costs and operations costs to ensure the fiscal constraint is sufficient
to manage the existing transportation network before expansion
projects were considered. The table below shows the funding
available across all project areas and across the short-term (2024-

2031), mid-term (2032-2038), and long-term (2039-2045).

» Technical project evaluation based on the project goals and
evaluation criteria. A composite score was calculated for each
project based on the goal score times the goal weight which
was developed as part of the public involvement process.

» Public involvement during the second round of public meetings
where the public could select their top priorities.

» Steering Committee review of technical needs and construction
feasibility.

Year Urban Regional Interstate Safety (State) Safety (Urban) TA + RTP
Base Year $3,936,368 $4,581,824 $5,120,750 $699,713 $651,250 $233,750
2024 $4,172,550 $428,524 $3,321,051 $741,695 $690,325 $247,775
2025 $4,235,138 $399,247 $3,318,193 $752,821 $700,680 $251,492
2026 $4,298,666 $366,977 $3,313,186 $764113 $711,190 $255,264
2027 $4,363,145 $331,568 $3,305,912 $775,575 $721,858 $259,093
2028 $4,428,593 $292,866 $3,296,250 $787,208 $732,686 $262,979
2029 $4,495,022 $250,712 $3,284,073 $799,016 $743,676 $266,924
2030 $4,562,447 $204,939 $3,269,248 $811,002 $754,831 $270,928
2031 $4,630,884 $155,372 $3,251,638 $823,167 $766,154 $274,992
btota 9,967,50 430,206 6,359,550 6,254,59 821,400 089,44
2032 $4,700,347 $1,976,831 $3,231,098 $835,514 $777,646 $27917
2033 $4,770,852 $1,919,128 $3,207,477 $848,047 $789,311 $283,303
2034 $4,842,415 $1,857,064 $3,087,523 $848,047 $789,31 $283,303
2035 $4,915,051 $1,790,436 $3,055,866 $860,768 $801,150 $287,553
2036 $4,988,777 $1,719,029 $2,926,125 $860,768 $801,150 $287,553
2037 $5,063,608 $1,642,620 $2,885,684 $873,679 $813,168 $291,866
2038 $5,139,563 $1,560,977 $2,745,356 $873,679 $813,168 $291,866
btota 8,298,190 466,086 9,129 6,000,50 84,90 004,56
2039 $5,216,656 $1,473,859 $2,695,322 $886,784 $825,365 $296,244
2040 $5,294,906 $1,381,012 $2,640,890 $900,086 $837,746 $300,688
2041 $5,374,329 $1,282,174 $2,581,847 $913,587 $850,312 $305,198
2042 $5,454,944 $1,177,072 $2,517971 $927,291 $863,066 $309,776
2043 $5,536,769 $1,065,420 $2,449,034 $941,201 $876,012 $314,423
2044 $5,619,820 $946,920 $2,374,794 $955,319 $889,153 $319,139
2045 $5,704117 $821,264 $2,295,002 $969,648 $902,490 $323,926
btota 0,144, 8 8,14 4,860 6,493,916 6,044,144 69,39

SUMMARY

044,U
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FiscaLLy CoNsTRAINED PrROJECT LisT

Projects are assigned a time period based on their relative need.
So, even if a project could be funded in a later phase, it is kept in
the phase at which it is needed and would be listed as “illustrative”
which allows for a better representation of unmet funding needs.

Short-Range Projects

The most significant time period and project list is the short-range
list, which reflects projects from which to choose for developing the
next five TIPs until Arrive 2045 is updated in 2025. Projects with a
yellow fill are recommended for inclusion in the constrained plan
and would reflect the MPO's prioritized list.

Based on the identification of short range projects, below reflects
the financial analysis for the years 2024 to 2031 of Arrive 2045,
with a summary of the revenue programs below.

» Urban Program

=Requires $16M to $19M in Bismarck sales tax to balance
program.

= All Bismarck projects are sales tax eligible; sales tax benefit
to the urban system is not fully shown in MTP financial
analysis.

» Regional Program

=Program is balanced; however, P&M revenues needed to
support low costimprovements on State Street.

= Assumes constraint of low cost improvements on State
Street while high cost improvements on State Street remain
illustrative.

» Interstate Program

= Generally balanced, includes reconstruction of Exit 161.

Mid Range Projects

Projects with a yellow fill are recommended for inclusion in the
constrained plan. Unlike the short-range project lists, there is
no Urban Program priority. These projects can be prioritized as
necessary.

Mid-Range Financial Analysis

Based on the identification of mid-range range projects, below
reflects the financial analysis for the years 2032 to 2038 of Arrive
2045, with a summary of the revenue programs below.

» Urban Program

=Program slightly out of balance, likely balanced with use of
Bismarck Sales Tax.
» Regional Program
=Program is balanced; however, requires use of P&M revenue
to support program.

= Assumes constraint of low cost improvements on State
Street but high cost improvements on State Street remain
illustrative.

» Interstate Program

=Requires more capacity investment to support reconstruction
of Exit 159; program still balanced.

Long-Range Projects
Projects with a yellow fill are recommended for inclusion in the
constrained plan and can be prioritized as necessary.

Based on the identification of long-range range projects, below
reflects the financial analysis for the years 2039 to 2045 of Arrive
2045, with a summary of the revenue programs below.

» Urban Program
= Program balanced.
» Regional Program

= Program is balanced; however, requires use of P&M revenue
to support program.

= Assumes constraint of low cost improvements on State
Street while high cost improvements on State Street remain
illustrative.

» Interstate Program

= No capacity programmed in long range (e.g. 66th Street
Interchange not included in constrained MTP).

FiscaLLy CONSTRAINED PRO] ECTS AND
FuTurRE NETWORK PERFORMANCE

Projects that were cost constrained in the short-, mid-, and long-
term were applied to the travel demand model. The prioritized
and constrained projects reduce congestion, when compared to
the 2030 and 2045 networks without these projects, but increase

vehicle miles traveled.

2030 Fiscally Constrained Projects Model Outputs

O 030
0 030 .
VHT 28,605 | 37415 30.8%
VMT 1,753,850 | 2,489,035 41.9%
%o of Links Over 1.2% 2.8% 133.3%
Capacity

2045 Fiscally Constrained Projects Model Outputs

0 04
0 04 .
VHT 28,605 | 49,235 72.1%
VMT 1,753,850 | 3,291,190 87.7%
%o of Links Over 1.2% 7.6% 533.3%
Capacity
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Location

Termini

Termini

Short-Range Project List

Description

Year of Expenditure

[YOE]

Program

Urban Program
Priority

o) Old Red Trail 56th Avenue 40th Avenue NW Reconstruct as 3-lane urban section. Short $8,400,000 $9,826,812 Urban 2
18 Old Red Trail Sunset Drive ND1806 / Collins Avenue Restripe for 3-lane urban section. Short $39,500 $46,209 Safety

21 Division Street Sunset Drive ND 1806 / Collins Avenue Reconstruction. Short $2,500,000 $2,924,646 Urban 5
22 3rd Avenue NE Main Street 5th Street Reconstruction. Short $2,500,000 $2,924,646 Urban (P&M) 7
23 Division Street 8th Avenue E Mandan Avenue Construct as 2-lane urban section. Short $2,880,000 $3,369,193 Urban

27 ety 1666 19th Street e ey sl P°Ve’"e’";’;Zszg’::l‘:';fg:l';e;'\';:i':‘f:g ?gi";’:e:i furn lanes Short |  $1,750,000 $2,047.252 Resforc

0| e oo avmer |Gt s ud sk, e v oot 0010 | | 1sosonmn | sioanazs | uien

31 McKenzie Road 46th Avenue SE Intersection capacity improvement. Short $2,500,000 $2,924,646 Urban

32 Washington Street Burleigh Avenue Drainage Channel Reconstruct as 3-lane urban arterial. Short $8,720,000 $10,201,167 Urban 3
3 Washington Street Drainage Channel Denver Avenue Turn lane improvements including restripe south of Reno Avenue as 3-lane section. Short $39,000 $45,624 Safety

34 Bismarck Expressway Washington Street 12th Street Safety improvements. Short $5,000,000 $5,849,293 Safety

45 Main Avenue Bismarck Expressway 66th Street Widen from 2-lane fo 3-lane section g::leut;i.ing oo fnprevEman el S Short $10,020,000 $11,721,983 Urban o)
49 | Bismarck Expressway / Centennial Road Divide Avenue Century Avenue Widen from 5-lane to 6-lane section. Short $3,960,000 $4,632,640 Mix

50 | Bismarck Expressway / Centennial Road |-94 Interchange reconstruction. Short $25,000,000 $29,246,464 Interstate

52 Divide Avenue Turnpike Avenue 26th Street Restripe as 3-lane urban section. Short $143,500 $167,875 Safety

54 Rosser Avenue Main Avenue 10th Street Restripe as 3-lane urban section. Short $62,000 $72,531 Safety

59 Century Avenue Tyler Parkway Intersection capacity improvement. Short $2,500,000 $2,924,646 Urban

62 Tyler Parkway Valley Drive 43rd Avenue Construct as 2-lane urban section. Short $4,260,000 $4,983,597 Urban

64 Tyler Parkway 43rd Avenue 57th Avenue Overlay existing roadway to 2-lane rural section. Short $500,000 $584,929 Urban 8
65 Ash Coulee Drive Tyler Parkway Washington Street Widen from 2-lane to 3-lane urban section. Short $5,240,000 $6,130,059 Urban 4
78 State Street Calgary Avenue 43rd Avenue At grade 'mp:‘;‘(’::om:?r‘;mcglﬁgz ;\/:‘32:‘36"?’;]?01 Zrhd gﬁ";’j; Yf;f;:;’;?igj‘é"“”e urban | g0 | $15,185,000 $17,764,302 Regional

78i State Street 43rd Avenue Grade separation. Short $30,000,000 $35,095,757 Regional

81 43rd Avenue State Street 26th Street Construct 3-lane or 5-lane urban section. Short $10,000,000 $11,698,586 Urban 1
82 19th Street North Valley Loop/Yucca Avenue 43rd Avenue Reconstruct as 3-lane urban section. Short $1,380,000 $1,614,405 Urban 1
87 71st Avenue Centennial Road Intersection capacity improvement. Short $2,500,000 $2,924,646 Safety
TBD State Street Calgary Avenue 43rd Avenue Shared use path. Short $1,000,000 $1,169,859 Regional
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Location

Termini

Termini

Mid-Range Project List

Description

Phase

Year of Expenditure

[YOE]

Program

8 Boundary Road 32nd Avenue Sunset Drive Construct as 3-lane urban section. Mid $12,640,000 $20,237,047 Urban
9 32nd Avenue |-94 Grade separation. Mid $15,000,000 $24,015,483 Urban
12 38th Street NW Old Red Trail Collins Avenue / ND 1806 Construct as 2-lane urban section. Mid $8,700,000 $13,928,980 Urban
13 Sunset Drive Middle School 38th Street Construct as 2-lane urban section. Mid $4,500,000 $7204,645 Urban
14 8th Avenue NW 27th Street 38th Street Construct as 2-lane urban section. Mid $6,000,000 $9,606,193 Urban
16 ND 1806 Old Red Trail 37th Street Infersection capacity improvement, :’n‘ii:s”:;‘ :;‘zifekv‘?;;::r;f:z;?;gASSU’“e minor infersection improve- | iy | §5 711,000 $4,340,398 Regional (P&M)
17 | 27th Street N / Sunset Drive Intersection Sunset Drive Intersection capacity improvement. Mid $2,500,000 $4,002,581 Safety
20 Boundary Road Sunset Drive Signalize and stripe turn lanes on all approaches. Mid $350,000 $560,361 Safety
25 3rd Street 6th Avenue / ND1806 Memorial Highway Restripe to include turn lanes or restripe to 3-lane section with center turn lane and no parking. Mid $57,000 $91,259 Safety
26 [-94 [-194 Additional westbound lane from 1-94/1-194 to Main St/Exit 155. Mid $6,000,000 $9,606,193 Interstate
28 19th Street SE ND 6 ND1806 Reconstruct as 3-lane urban section. Mid $14,400,000 $23,054,864 Urban
85 Bismarck Expressway 12th Street Yegen Road Implement 3/4 access control at 5 intersections and add right turn at Airport Road. Mid $500,000 $800,516 Regional (P&M)
39 66th Street Lincoln Road Northgate Drive Widen from 2-lane to 3-section. Mid $5,480,000 $8,773,657 Urban
43 Apple Creek Road Yegen Road 66th Street Intersection capacity improvements at all intersections. Mid $5,000,000 $8,005,161 Urban
44 66th Street Apple Creek Highway 10/ Old Main Avenue Widen from 2-lane to 3-section. Mid $4,040,000 $6,468,170 Urban
46 Main Avenue Hay Creek Crossing Structural replacement. Mid $500,000 $800,516 Regional (P&M)
53 4th Street Boulevard Avenue Divide Avenue 4th Street signal timing Improvements, stripe turn lanes at key intersections, potential new signal at Turnpike. | Mid $278,500 $445,887 Safety
55 4th Street Divide Avenue Century Avenue 4th Street signal timing Improvements, stripe turn lanes at key intersections, potential new signal at Turnpike. |  Mid $303,000 $485,113 Safety
56 4th Street Century Avenue Montreal Street 4th Street signal timing Improvements, stripe turn lanes at key intersections, potential new signal at Turnpike. |  Mid $275,000 $440,284 Safety
60 Interstate Avenue Country West Road Country West Road Construct as 2-lane urban section. Mid $1,140,000 $1,825,177 Urban
71 57th Avenue Tyler Parkway Crested Butte Road Construct as 3-lane rural section. Mid $3,150,000 $5,043,251 Urban
72 57th Avenue Crested Butte Road Washington Street Construct as 3-lane rural section. Mid $3,710,000 $5,939,830 Urban
73 57th Avenue Washington Street State Street Construct as 3-lane rural section. Mid $7000,000 $11,207,226 Urban
77 State Street 43rd Avenue 57th Avenue Widen to é-lanes from N of 43rd through 57th; intersection improvement at 57th. Mid $11,350,000 $18,171,716 Regional
79i State Street Interstate Boulevard Grade separation. Mid $23,000,000 $36,823,741 Regional
80 State Street [-94 Interchange reconstruction. Mid $21,000,000 $33,621,677 Interstate
84 19th Street Skyline Boulevard 71st Avenue Construct as 3-lane urban section. Mid $15,040,000 $24,079,525 Urban
85 26th Street 43rd Avenue 71st Avenue Construct as 3-lane rural section. Mid $16,000,000 $25,616,515 Urban
89 Centennial Road Jericho Road 43rd Avenue Widen from 3-lane to 5-lane urban section. Mid $2,800,000 $4,482,890 Urban
91 52nd Street Century Avenue 43rd Avenue Reconstruct as 3-lane rural section. Mid $7440,000 $11,911,680 Urban
92 Century Avenue 52nd Street 66th Street Construct 3-lane urban section. Mid $9,040,000 $14,473,331 Urban
94 66th Street Century Avenue 43rd Avenue Reconstruct as 3-lane urban section. Mid $4,190,000 $6,708,325 Urban
95 43rd Avenue 52nd Street 66th Street Widen from 2-lane to 3-lane or 5-lane urban section. Mid $8,000,000 $12,808,258 Urban
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Location

Termini

Termini

Long-Range Project List

Description

Year of Expenditure

[YOE]

Program

1 37th Street NW ND 25 56th Avenue Construct 2-lane urban section. Long $12,060,000 $24,431,347

2 37th Street NW 56th Avenue ND 1806 Construct 3-lane urban section. Long $27920,000 $56,560,797

3 56th Avenue Old Red Trail 37th Street Reconstruct as 3-lane urban section . Long $8,000,000 $16,206,532 Urban
4 56th Avenue NW |-94 New interchange. Long $25,000,000 $50,645,413 Interstate
5 56th Avenue NW |-94 Business Loop (Main Street) Old Red Trail Construct as 3-lane urban section. Long $19,280,000 $39,057,742 Urban
7 Boundary Road 56th Avenue / 1-94 Interchange 32nd Avenue Construct as 3-lane urban section. Long $13,200,000 $26,740,778 Urban
10 32nd Avenue W I-94 Business Loop (Main Street) Boundary Road (Future) Construct as 2-lane urban section. Long $12,660,000 $25,646,837 Urban
1 31 st Street Lohstreter Road Boundary Road (Future) Construct as 2-lane urban section. Long $5,940,000 $12,033,350 Urban
15 Northern Bridge Corridor 38th Street (Mandan) River Road Construct as 2-lane ::LTL;?:;?::;:EC:OR;VS;I\Ii\oi:;ilslrsii::/zrrClI;Zitclogz?th Street (Mandan}, Long $62,450,000 $126,512,241

19 Sunset Drive [-94 Interchange reconstruction. Long $25,000,000 $50,645,413 Interstate
24 Mandan Avenue [-94 Interchange reconstruction. Long $25,000,000 $50,645,413 Interstate
29 McKenzie Road ND 6 ND 1806 Construct as 2-lane rural section. Long $12,550,000 $25,423,997 Urban
36 12th Street Burleigh Avenue Santa Fe Avenue Add turn lanes at Santa Fe Avenue and Burleigh Avenue. Long $1,000,000 $2,025,817 Safety
37 48th Avenue S University Drive 66th Street Construct 2-lane rural section and structure improvements at Apple Creek crossing. Long $19,800,000 $40,1m,167 Urban
38 66th Street 48th Avenue S Lincoln Road Reconstruct as 2-lane urban section. Long $5,880,000 $11,911,801 Urban
40 Lincoln Road Yegen Road / Airway Avenue Intersection capacity improvement. Long $2,500,000 $5,064,541 Safety
41 Yegen Road Lincoln Road Morrison Avenue Add 6 new turn lanes in key locations. long | $1,500,000 $3,038,725 Safety
42 Apple Creek Road Yegen Road Intersection capacity improvement. Long $2,500,000 $5,064,541 Safety
47 66th Street Highway 10 / Old Main Avenue Century Avenue Construct as 3-lane urban section (tied with project for interchange with 1-94 at 66th Street). Long $19,920,000 $40,354,265 Urban
48 Divide Avenue Bismarck Expressway 66th Street Reconstruct as 3-lane urban section. Long $15,200,000 $30,792,41 Urban
51 Hamilton Street / Channel Divide Avenue Century Avenue Construct as 2-lane urban section with grade separation. Long $20,940,000 $42,420,598 Urban
57 Tyler Parkway Schafer Road Burnt Board Drive Intersection capacity improvement. Add turn lanes and include safety improvements. Long $750,000 $1,519,362 Urban
61 Burnt Boat Drive River Road Intersection capacity improvement. Long $2,500,000 $5,064,541 Urban
66 57th Avenue River Road Tyler Parkway Construct as 3-lane rural section. Long $10,220,000 $20,703,845 Urban
67 Burnt Creek Loop South (57th Avenue) River Road Intersection capacity improvement. Long $2,500,000 $5,064,541 Urban
68 Burnt Creek Loop North / River Road ND 1804 Intersection capacity improvement. Long $2,500,000 $5,064,541 Regional
69 71st Avenue/ ND 1804 15th Street/Tyler Parkway State Street Widen from 2-lane to 4-lane section. Long $10,150,000 $20,562,038 Regional
70 Tyler Parkway 57th Avenue ND 1804 / 71st Avenue Construct as 3-lane urban section. Long $7920,000 $16,044,467 Urban
74 71st Street State Street Intersection capacity improvement. Long $2,200,000 $4,456,796 Regional
74i 71st Street State Street Grade separation. Long $25,000,000 $50,645,413 Regional
75 State Street 57th Avenue 71st Avenue Widen to 6-lanes from 57th Avenue to ND 1804/ 71st Avenue. Long $12,600,000 $25,525,288 Regional
76 57th Avenue State Street 26th Street Construct 3-lane urban section. Long $7.680,000 $15,558,271 Urban
83 Calgary Avenue DMVW Railroad Haycreek Road Construct 2-lane urban section across DMVW RR with grade separation. Long $36,980,000 $74,914,695 Urban
86 71st Avenue State Street Centennial Road Widen from 2-lane to 3-lane rural section. Long $7280,000 $14,747944 Urban
88 Centennial Road 43rd Avenue 71st Avenue Widen from 2-lane to 3-lane rural section. Long $7,960,000 $16,125,499 Urban
90 Century Avenue Centennial Road 52nd Street Reconstruct as 5-lane urban section. Long $10,875,000 $22,030,755 Urban
93 [-94 66th Street New interchange. Long $25,000,000 $50,645,413 Interstate
96 43rd Avenue Roosevelt Drive 52nd Street Widen from 2-lane to 3-lane urban section. Long $1,960,000 $3,970,600 Urban
97 66th Street 43rd Avenue 71st Avenue Reconstruct/New Construct as a 3-lane urban section. Long $15,600,000 $31,602,738 Urban
98 71st Avenue Centennial Road 66th Street Reconstruct as a 3-lane urban section. Long $16,160,000 $32,737195 Urban
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INTRODUCTION

METROPOLITAN PLANNING

ORGANIZATION

The Bismarck-Mandan Metropolitan Planning Organization (MPO)
provides a forum for public officials, citizens, and other interested
groups fo establish policies and plans for effectively addressing
various metropolitan transportation issues. The MPO is comprised
of five jurisdictions including the City of Bismarck, City of Mandan,
City of Lincoln, Burleigh County, and Morton County. The MTP
applies to all areas within the MPO planning areq, as illustrated in
Figure 1.1.

Federal law requires that every urbanized area with a population
of 50,000 or more people must be represented by an MPO, which
carries out the metropolitan transportation planning process for the
urbanized area and surrounding areas. The MPO is the Bismarck-
Mandan urbanized area’s forum for regional transportation
planning process, which helps shape an integrated and multimodal
metropolitan transportation system. The MPO is composed of two
main committees:

» The Technical Advisory Committee (TAC) is comprised of
planning, engineering, and administrative staff from the
member jurisdictions, the public transportation provider, North
Dakota Department of Transportation, Federal Highway
Administration, and an individual representing freight
interests. The TAC provides professional assessment and
recommendations for the MPO's Policy Board.

» The Policy Board is a five member board comprised of
the mayors of Bismarck, Lincoln, and Mandan, and a
commissioner from Burleigh County and Morton County. The
Policy Board is the decision-making body of the MPO.

METROPOLITAN TRANSPORTATION PLAN
Arrive 2045 is the long-range transportation plan (LRTP), now
known as the metropolitan transportation plan (MTP), for the
BMMPO area. Arrive 2045 is designed to help realize BMMPO'’s
adopted outcomes to meet current and future transportation

needs and to gauge the success of these efforts with established
performance measures. Arrive 2045 will guide the development

of multimodal transportation systems throughout the Bismarck-
Mandan metropolitan area for the next 25 years. It will be used to
prioritize most of transportation spending throughout this period,
and as such, it is vitally important that the plan reflect the choices
and desires of the Bismarck-Mandan metropolitan area’s residents,
workers, and visitors. Since transportation has a broad impact on
society, long-range transportation planning must consider concerns,
such as impact upon the environment, land use, and economic
development, in addition to traditional transportation-related issues,
such as mobility and safety.

In accordance with Federal law, metropolitan transportation plans
are updated every five years to accommodate the changing
needs of the area and to reflect changes in the socio-economic
composition of the areq, as well as changes in local transportation

policy. The last MTP for the Bismarck-Mandan metropolitan

area was adopted in 2015. While 2045 extends beyond what

can be accurately predicted, a long-range plan'’s value lies in
comprehensively assessing the region’s current transportation
system and charting a course of action for coming years. It presents
an opportunity to step back and take a big-picture look at current
conditions, challenges, and possible solutions. Arrive 2045 creates
a vision that assists in guiding future decisions toward the goal of a
safe and efficient transportation system to meet the area’s current
and future needs.

Arrive 2045 must also consider all modes of transportation; streets
and highways, transit, bicycle and pedestrian, air, rail and water,
as well as freight movement within and through the Bismarck-
Mandan metropolitan area. The Plan must be maintained so

local jurisdictions can receive Federal funding for transportation
improvements within the Bismarck-Mandan metropolitan area.

Arrive 2045 must present a reasonable expectation of revenue to
fund the improvements identified to meet the transportation needs
of the Bismarck-Mandan metropolitan area now and in the future.
[t must be a fiscally-constrained document. Fiscally-constrained,
simply stated, is that the expense of accomplishing the projects
identified in the Plan does not exceed what the Bismarck-Mandan
metropolitan area can reasonably expect to receive in revenues.

The development of Arrive 2045 was conducted with a pro-active
public involvement process. Information was provided to the public
via newsletters, direct mailings, and public meetings, with input
received from the public via public workshops held throughout the
planning process. BMMPO staff also worked cooperatively with
decision-makers of its member jurisdictions, the Federal Highway
Administration (FHWA), the Federal Transit Administration (FTA),
the North Dakota Department of Transportation (NDDOT), and the
public. BMMPO's goal is to execute a continuous, cooperative,
and comprehensive planning process to develop the highest quality
public investment plans for our changing society.
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Federal Requirements

Arrive 2045 is an integral part of the BMMPO's “continuing,
cooperative, and comprehensive” planning process as stipulated
by Federal law. This process was established by the Federal
government with the intent of fostering better management,
operation, and development of the surface transportation system.
This Plan is also compliant with the national goals set forth in Fixing
America’s Surface Transportation (FAST) Act, the current Federal

transportation program. Arrive 2045 adheres to all requirements
stipulated in the FAST Act.

The FAST Act was signed into law on December 4, 2015. The
FAST Act continued a streamlined and performance-based
surface transportation program that was built on many of the
highway, transit, bicycle, and pedestrian programs established in
previous legislation, specifically, MAP-21. The FAST Act authorizes
the federal surface transportation programs for highways,
highway safety, and transit. It provides the rules, regulations, and
planning practices and guidance for metropolitan and statewide
transportation planning. It also presents eight planning factors that

need to be addressed in Arrive 2045.
The eight planning factors are:

1. Support the economic vitality of the metropolitan area,
especially by enabling global competitiveness, productivity,
and efficiency.

2.Increase the safety of the transportation system for motorized
and non-motorized users.

3.Increase the security of the transportation system for motorized
and non-motorized users.

4.Increase the accessibility and mobility of people and for
freight.

5. Protect and enhance the environment, promote energy
conservation, improve the quality of life, and promote
consistency between transportation improvements and State
and local planned growth and economic development
patterns.

6.Enhance the integration and connectivity of the transportation
system, across and between modes, people, and freight.

7. Promote efficient system management and operation.

8.Emphasize the preservation of the existing transportation
system.

INTRODUCTION 5

Plan Development Process
The planning process for the development of Arrive 2045 consisted
of six phases:

» Identify the baseline and future conditions which assessed
historic growth and development, analyzed the region’s
transportation system, and evaluated existing issues and
needs.

» Create a transportation vision, goals, and objectives to guide
the development.

» Establish a fiscal constraint.

» Evaluate options and alternatives that will address the region’s
transportation issues and needs and help meet the overall
transportation vision for Bismarck-Mandan.

» Prioritize projects based on the fiscal constraint and time line
for implementation.

» Plan review and approval by the Bismarck-Mandan MPO'’s
Policy Board.

The six phases were part of the overall process, as shown in Figure
1.2.
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objectives

Evaluate list for
financial constraint and
environmental justice

Develop draft constrained
project list

Figure 1.2: Arrive 2045 Development Process
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VISION, GOALS, OBJECTIVES &
PERFORMANCE MEASURES

TRANSPORTATION VISION

The future of the transportation system in the Bismarck-Mandan
metropolitan area will be driven by the vision, goals, objectives,
and performance measures developed for Arrive 2045. The vision
for Arrive 2045 has been developed as follows:

1 Arrive 2045 is focused on preserving the transportation

! infrastructure of the Bismarck-Mandan MPO Area. The

1 development of new funding strategies will be critical. Future

1 investments in system preservation must be balanced against

1 thoughtful implementation of new infrastructure which serve to
, expand transportation capacity. Arrive 2045 establishes a

1 set of regional priorities to balance public expectations for
; improved regional mobility. Arrive 2045 recognizes the future
! contains many opportunities fo channel technology to influence

1 transportation mobility.

FEDERAL AND STATE TRANSPORTATION
LEGISLATION AND PLANNING

The Moving Ahead for Progress in the 21 Century Act, MAP-21, is
a funding and authorization to govern United States federal surface
transportation spending. It was signed into law on July 6, 2012.

The Federally-defined scope of the metropolitan transportation
planning process is that “The metropolitan transportation planning
process shall be continuous, cooperative, and comprehensive,
and provide for consideration and implementation of projects,
strategies, and services that will address the MAP-21 planning
factors.

Map 21 Planning Factors
» Support the economic vitality of the metropolitan areq,
especially by enabling global competitiveness, productivity,
and efficiency.

» Increase the safety of the transportation system for motorized
and non-motorized users.

» Increase the security of the transportation system for motorized
and non-motorized users.

» Increase accessibility and mobility of people and freight.

» Protect and enhance the environment, promote energy
conservation, improve the quality of life, and promote
consistency between transportation improvements and State
and local planned growth and economic development
patterns.

» Enhance the integration and connectivity of the transportation
system, across and between modes, for people and freight.

» Promote efficient system management and operation.

» Emphasize the preservation of the existing transportation
system.

A key feature of MAP-21 was the establishment of a performance
and outcome-based program. The objective of this performance
and outcome-based program is for States and MPOs to invest
resources in projects that, collectively, will make progress toward
the achievement of the national goals.

The Fixing America’s Surface Transportation (FAST) Act governs
United States federal surface transportation spending currently. It
was signed into law on December 4, 2015. The FAST Act continues
MAP-21's overall performance management approach, within
which States invest resources in projects that collectively will make
progress foward national goals. The FAST Act makes no changes to
the performance management provisions established by MAP-21,
with a few minor exceptions. The main change applicable to the
State DOTs and MPOs was to adjust the timeframe in which the
metropolitan planning organizations (MPOs) must make progress
toward meeting their performance targets.



DEVELOPING A PERFORMANCE-BASED
TRANSPORTATION PLAN

“What is a performance-based transportation plan2” To
understand what it means to have a performance-based
transportation plan, the six elements that make a performance-
based plan are defined within the entire performance management
process:

Develop Goals and Objectives

Arrive 2045 is developed upon the seven key national
performance goals as defined under MAP-21. The seven, MAP-21
national performance-based goals are further defined below:

Table 2.1: National Transportation Performance Goals

Goal Area National Goal

To achieve significant reduction in traffic

and Economic
Vitality

Safet
Y fatalities and serious injuries on all public roads.
Infrastructure To maintain the highway infrastructure asset
Condition system in a state of good repair.
Congestion To achieve significant reduction in congestion
Reduction on the National Highway System.
System To improve the efficiency of the surface
Reliability transportation system.
Freight To improve the national freight network,
Movement strengthen the ability of rural communities to

access national and international trade markets,
and support regional economic development.

Environmental
Sustainability

To enhance the performance of the
transportation system while protecting and
enhancing the natural environment.

Reduce Project
Delivery
Delays

To reduce project costs, promote jobs and
the economy, and expedite the movement of
people and goods by accelerating project
completion through eliminating delays in the
project development and delivery process,
including reducing regulatory burdens and
improving agencies’ work practices.

Additionally, the FAST Act requires that the planning process
consider projects and strategies to improve the resilience and
reliability of the transportation system, stormwater mitigation, and

enhance travel and tourism.

Objectives are strategies that can be implemented to meet the
planning goals. Arrive 2045 developed multiple objectives

to respond to each one of the transportation planning goals.
Historically, objectives have been used when evaluating projects
to determine whether a proposed project will help to meet the
transportation planning goals and in kind the performance targets
for the transportation system. Two kinds of objectives for Arrive
2045 were developed: Policy Based Objectives (PBO) - used to
guide decision making — and Scoring Metric Objectives (SMO) —
used to score and evaluate potential projects.

VISION, GOALS, OBJECTIVES & PERFORMANCE MEASURES 9

|\r\| Performance Measures

Performance measures are specified areas in which Arrive 2045
will measure the performance of the transportation system.
Historically, all MTPs include analysis and reporting on the existing
and forecast year conditions of the transportation system. A
performance-based transportation plan will continue this but will
ensure that it includes specifically measuring the performance of
the transportation system. The performance measure areas listed
in Figure 2.2 and include the minimum requirements for State DOTs
and MPOs to include within their long-range transportation plans
per MAP-21 and the FAST Act. Most of the Federally required
performance measure areas currently only apply to the National
Highway System (NHS).

Performance measures will measure the existing performance of
the transportation system and will assist in identifying its needs

as projects are developed as part of Arrive 2045 and evaluated
over time. The measured existing performance of the BMMPO
transportation system is including within Chapter 4: Existing System
Performance Report for Arrive 2045.

@ Setting Performance Targets

Targets are typically the first step in a cycle of using performance
measures. Targets make a specific commitment to working to
achieve a level of performance for our transportation system. As
an example, throughout 2018, the BMMPO consented to support
performance targets established by the North Dakota Department
of Transportation (NDDOT) for a series of performance measures
outlined by the FAST Act. These are required Performance Targets.
Through Arrive 2045, the BMMPO has the autonomy to voluntarily
establish additional performance targets which are non-binding.
These non-binding performance targets establish a desired trend
line within specific areas of the local transportation system. They
demonstrate to the public a desired trend line for the performance
of various system attributes not otherwise required by the FAST Act.

The BMMPO will continue to measure the performance of their
transportation system either annually as part of their annual
monitoring report or every five years with the update of Arrive
2045. This will provide a continuous evaluation of how the
BMMPO's transportation system is performing with respect to both
required and voluntary performance targets.

Allocate Resources

Resource allocation is the next step in the performance-based cycle
and should be inclusive of both budgets and staff time. Resource
allocation should consider tradeoffs across program areas and
potential performance outcomes.



Measure, Evaluate, and
Report Results

Reporting and evaluation typically follow resource allocation.

This step is critical to ensure transparency of the performance
management approach, by providing insight into the progress

an agency is making toward its targets and goals. This is an
opportunity to identify what is working and what is not working and
how the performance management process can be updated.

Quality Data and
Public Involvement

The entire performance management process is fed by quality data
and public involvement, and is set up as a regular, reoccurring
process. The public involvement portion of this element is reflective
of the community values of the region and is based on input
received by project stakeholders and the general public.

A prioritized list of projects to be programmed for implementation
are the final product of Arrive 2045. Itis important to understand
how the key elements of the performance-based MTP are

cyclical in nature as shown in Figure 2.1 In summary, it begins

by evaluating the performance of the transportation system to
identify needs and ends by evaluating the performance of the
transportation system to determine how prioritized projects and
transportation investments met performance goals and targets. This
cycle occurs every five years with the update of the MTP, so the
BMMPO can evaluate how transportation projects met the goals
and performance targets. If goals and performance targets are
not being met or if they change, the BMMPO can then adjust their

strategies to prioritize projects to better meet targets.

Figure 2.1: Transportation Performance Management Framework
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ARRIVE 2045 GoaLs, OBJECTIVES & PERFORMANCE MEASURES

The goals developed for Arrive 2045 reflect guidance from MAP-21 planning factors, MAP-21 and FAST Act National Performance Goals,
the NDDOT statewide transportation plan, and input from project stakeholders and community outreach. Figure 2.2 below depicts how the

performance measure areas are set as part of MAP-21 and the FAST Act and the requirements for which measures and targets are to be set
for NDDOT's Statewide Transportation Plan and the MPO's MTP — Arrive 2045.

Again, the graphic is inclusive of the required performance measure areas. Additional performance measures and desired target trendlines
have been set by the MPO as part of Arrive 2045 that pertain specifically to the MPO's system.

Figure 2.2: Performance Measure Categories included in Various Plans
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(4) Required for Interstate System Roadways

(5) Required Roadways Not Specified
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ARRIVE 2045 GOAL I:

SAFETY & SECURITY

Goal 1 incorporates the following goals, performance measures,
and planning factors:

» National Performance Goal for safety

» National Performance Measure for Safety - Fatalities and
Serious Injuries

» MAP-21 Planning Factors to increase the safety of the
transportation system for motorized and non-motorized users
and to increase the security of the transportation system for
motorized and non-motorized users.

PERFORMANCE MEASURES
Existing Metrics and Targets:

STATE SYSTEM FEDERAL REQUIREMENTS

All transportation improvements should be developed with safety
of the traveling public in mind. Safety should be considered when
developing transportation projects for all modes of motorized and
non-motorized transportation. These improvements should consider
reducing both the severity and overall number of crashes.

Security of the transportation system includes ensuring users of the
transportation system are protected from natural or human disaster
(ie flooding, acts of terrorism). Security measures for transportation
system users are often considered for public transit riders and non-
motorized users of the trail systems. Security of our transportation
system also considers the mobility of our emergency service
vehicles.

ofety Performance Megsure DDO 020 NDDO
ear Average (2014 013 ear Average large
Number of Motorized Fatalities 120.0 108.3
“Rate of Fatalities per 100 million VMT 1.2 1.106
Number of Motorized Serious Injuries 458.6 413.9
“Rate of Serious Injuries per 100 million VMT 4.59 4.23
Number of Non-Motorized Fatalities and Non-Motorized Serious Injuries 36.2 334
®The MPO will adapt current NDDOT targets for rate calculated goals
Locat MPO System OPTIONAL REQUIREMENTS
ety Performance Measure ‘ PO . e Desired Target:
Number of Motorized Fatalities 4.6 Bffh:c_hf":' .in crashes
Rate of Fatalities per 100 million VMT 0.642 . .
Number of Motorized Serious Injuries 33.6 . W .
Rate of Serious Injuries per 100 million VMT 4.687 : :
Number of Non-Motorized Fatalities and Non-Motorized Serious Injuries 52 ———

How WwiLL WE ACHIEVE THE GOAL?
Objectives:

» 1A: Reduce the incidence of all motor vehicle and non-motor
vehicle (pedestrian and cyclist) crashes, with an emphasis on
serious injury and fatal crashes. This may include implementing
improvements that are both proven Crash Reduction Measures
at locations with an existing crash history or at locations
without an existing crash history as a proactive improvement

(SMO)

1B: Provide a safe and secure environment for transit system

riders (PBO)

M

» 1C: Enhance transportation security and reliability by
developing strategies to address critical transportation
assets identified that will facilitate the rapid movement of first
responders and support incident management during times of

emergency (SMO)

» 1D: Support North Dakota’s State Highway Safety Plan
(SHSP) “Vision Zero” as a goal to move toward zero fatal
resultant crashes (PBO)

SMO: Scoring Metric Obijective | PBO: Policy Based Objective



: ARRIVE 2045 GOAL 2:

i INFRASTRUCTURE CONDITION
Goal 2 incorporates the following goals, performance measures, As our transportation system ages, maintenance of our existing
and planning factors: system is continuously needed to ensure that the condition of
our pavements, bridges, bicycle and pedestrian facilities, transit
» National Performance Goals for the infrastructure condition of facilities, and any other components of our existing transportation
pavements and bridges. system are maintained and repaired to serve our traveling public.

The challenges with maintaining our existing transportation system

typically revolve around funding. The cost of transportation

maintenance is continuously rising and there is often a competition

» MAP-21 Planning Factors to emphasize the preservation of the between maintenance and operations costs of our existing system
existing transportation system and to promote efficient system versus new facilities.

» National Performance Measure Categories of bridge
condition and pavement condition

management and operations.

PERFORMANCE MEASURES
Existing Metrics and Targets:

STATE SYSTEM FEDERAL REQUIREMENTS

Pavement Conditions Measures and Targets Bridge Conditions Measures
NDDOT Conditions Existing Target Conditions Performance  Structures Structures
Performance Measure  Condition Condition Measure Good Poor
Interstate Good 80.2% 75.6% '(fﬁlrgeDtg_l?)ndiﬁon 60% 4%
Interstate Poor 0.1% 3%
Non-Interstate Good 62.8% 58.3% :Elzlggggondlhon 64.44% 3.67%
Non-Interstate Poor 0.3% 3%
LocaL MPO System OPTIONAL REQUIREMENTS
Pavement Conditions Measures Bridge Conditions Measures
90% & £ Desired Target: Structures Good: Desired Target:
80% o
70% Decrease Percent 77.8% Maintain Bridges
60% . F e
507 of Unsatisfactory / Structures Poor: : :
40% Degraded Pavement 5. 6% . :
0% FE === ==y L] o q
;C % g 2 ! ! : :
10% N = - & ' ! ! '
S . . \l\': M——
Unsatisfactory Degraded Adequate : :
M Bismorck B Mandan : :

How wiLL WE ACHIEVE THE GOAL?

Objectives: good repair as identified within the Transit Development Plan
» 2A: Maintain pavement quality and bridges at acceptable (TDP) (SMO)
levels (SMO) » 2E: Maintain traffic signals, lighting, and other transportation
» 2B: Maintain street signage and visibility (SMO) ITS assets at acceptable levels (SMO)
» 2C: Maintain the current bicycle & pedestrian system (SMO) » 2F: All MPO participating jurisdictions should cost participate

in the data collection of pavement system condition on a

» 2D: Maintain transit fleet, equipment, and facilities in a state of
5-year cycle (PBO)

SMO: Scoring Metric Objective | PBO: Policy Based Objective
VISION, GOALS, OBJECTIVES & PERFORMANCE MEASURES




ARRIVE 2045 GOAL 3:

CONGESTION REDUCTION

Goal 3 incorporates the following goals, performance measures, Mobility and connectivity of the transportation system allows users
and planning factors: to move from one place to another in a direct route with reduced
travel times and reduced delays. Connectivity allows people to
» National Performance Goals for congestion reduction and make decisions based on traffic conditions, access, and desired trip
system reliability destinations. Connectivity is not only about a direct route from an

» National Performance Measure Categories of traffic origin o a destination, it should also allow users to choose multiple

. . transportation modes and to interchange between the modes in a
congestion and freight movement.

safe and efficient manner.
» MAP-21 Planning Factor to enhance the integration and

connectivity of the transportation system, across and between
modes, for people and freight.

PERFORMANCE MEASURES

Existing Metrics and Targets:

Locat MPO System OPTIONAL REQUIREMENTS

Vehicle Miles Traveled (VMT) Per Capita Desired Target:
o 5 Reduction of VMT per
0 Population ® 0 A a ° or Canita Capita
Burleigh 95,273 739,236,000 7,800 : :
Morton 31,095 446,409,000 14,500 : :
®Data Source: American Community Survey (ACS) 2018 Population Estimates ' '
b Data Source: 2017 NDDOT Annual Traffic Report per County ! !

¢Rounded to the nearest 500 miles

Desired Target:

Reduction of VHT per
MPQO Population VHT per Capita Capita

Vehicle Hours Traveled (VHT) Per Capita

0.47 hours ' 1

100,306 47100 28.2 minutes : :

1 1

<Data Source: Bismarck Mandan MPO Monitoring Report - US Census, 2010 1 \,\ 1
dData Source: 2015 Travel Demand Model ! !

How WwiLL WE ACHIEVE THE GOAL?

Objectives: » 3C: Improve the continuity of the multimodal systems for
» 3A: Implement projects and programs that will reduce travel pedestrians, cyclists, or transit riders; through improved
delays on corridors that have an existing or proposed Level network connections and reduction of system gaps (SMO)
of Service (LOS) D or worse, to a LOS C or better after the » 3D: Support future development that would result in reduced
improvement is made (SMO) motor vehicle trips (PBO)

» 3B: Provide and maintain corridors functionally classified as
minor arterials and above that facilitate longer-distance travel
within the region (SMO)

SMO: Scoring Metric Objective | PBO: Policy Based Objective



EconNnomMic ViITALITY

Goal 4 incorporates the following goals, performance measures,
and planning factors:

» National Performance Goals for system reliability and freight
movement and economic vitality.

» National Performance Measure Category of Freight
Movement

» MAP-21 Planning Factors to support the economic vitality
of the metropolitan areq, especially by enabling global
competitiveness, productivity, and efficiency; enhance the
integration and connectivity of the transportation system,
across and between modes, for people and freight; and
increase accessibility and mobility of people and freight.

PERFORMANCE MEASURES

Existing Metrics and Targets:

STATE SYSTEM FEDERAL REQUIREMENTS

ARRIVE 2045 GOAL 4:

SYSTEM RELIABILITY FOR FREIGHT MOVEMENT AND

A transportation system that provides good access for all modes of
transportation can promote future development and employment
opportunities which will in return stimulate the region’s local
economy.

A well connected and efficient transportation system that facilitates
the movement of goods between freight modes and facilitates

the movement of goods and freight to commercial and industrial
centers can lower the cost of doing business. This can both support
existing business and attract new business to support and enhance
the local economy.

System Performance for the Interstate and Non-Interstate NHS

Target Condition 85% 85% 3.0
Existing Condition (NDDOT - 2017) 91.6% 99.4% 1.15

LocaL MPO System OPTIONAL REQUIREMENTS

There is not an MPO desired performance measure or target for this goal.

How WILL WE ACHIEVE THE GOAL?

Objectives:

» 4A: Enhance the efficient and safe movement of freight and
goods including investments in congestion reduction and safety
improvements on the critical urban freight corridors and other
designated freight corridors (SMO)

SMO: Scoring Metric Objective | PBO: Policy Based Objective

VISION, GOALS, OBJECTIVES & PERFORMANCE MEASURES

» 4B: Support transportation investments as identified in the most
recent Bismarck-Mandan MPO Regional Freight Study (PBO)

» 4C: Promote transportation investments that enhance the local
economy (PBO)




ARRIVE 2045 GOAL 5:

ALTERNATIVE TRANSPORTATION MODES ToO AUTOMOBILE TRAVEL

Goal 5 incorporates the following goals, performance measures,
and planning factors:

» National Performance Goals for congestion reduction, system
reliability and environmental sustainability.

» National Performance Measure Categories of traffic
congestion and on-road mobile source emissions.

» MAP-21 Planning Factors to increase accessibility and mobility
of people and freight; protect and enhance the environment,
promote energy conservation, improve the quality of life, and
promote consistency between transportation improvements
and State and local planned growth and economic

PeERFORMANCE MEASURES

Existing Metrics and Targets:

LocaL MPO System OPTIONAL REQUIREMENTS

development patterns; and enhance the integration and
connectivity of the transportation system, across and between
modes, for people and freight.

More people are choosing to use alternate modes of transportation
to live a healthier lifestyle, reduce their environmental footprint,

or spend less money out of their budget on transportation costs.
Also, due to various social justice issues, certain portions of the
population also are dependent on public transportation or non-
motorized transportation. Regardless of the reason, it is important
to provide a well-balanced transportation system that supports
modes other than a single occupancy motor vehicle. This includes
supporting alternative modes of transportation for users of all ages
and all abilities.

Mode Share Desired Target: CAT Ridership Desired Target:
145,000
Decrease single oo Increase fixed route
vehicle use transit ridership
135,000
1 1 130,000 1 ]
1 1 1 1
1 1 125,000 1 f 1
1 W 1 1 1
1 1 120,000 1 1
L} L} I L} L}
1 [ | 115,000 1 1
B ommmmd 2012 2013 2014 2015 2016 e e == d
— s
Miles of Facilities Desired Target:
, Increase miles of
F -|.t T Mlles bl I f llltl
SRS Bismarck Mandan . 1C-)’f f_c:c: tmes

Multi-use Trails 52 miles 18 miles : :
Bicycle Lanes 4 miles 0 miles : :
Shared-Use Routes 5 miles 0 miles . :
[ ] [ ]

How WiILL WE ACHIEVE THE GOAL?
Objectives:

» 5A: Consider coordination with transit agencies to improve
transit route efficiency, system productivity, and community
awareness by implementing transportation investments that
support the transit system (PBO)

» 5B: Improve transit and rideshare opportunities for travelers

commuting into Bismarck-Mandan from outside the urban area

(PBO)
SMO: Scoring Metric Objective | PBO: Policy Based Objective

» 5C: Improve bicycle and pedestrian system accessibility
and connectivity opportunities while maintaining safety by
implementing transportation investments identified in the most
recent Bismarck-Mandan MPO Bicycle and Pedestrian Plan
(SMO)

» 5D: Improve the awareness and safety of bicycling,
and educate both bicyclists and motorists on rules and
responsibilities (PBO)



ARRIVE 2045 GOAL 6:

ENVIRONMENTAL SUSTAINABILITY

Goal 6 incorporates the following goals, performance measures, Air quality is affected by mobile source emissions resulting from
and planning factors: vehicle miles traveled (VMT). Air quality impacts can be reduced
through roadway improvements that reduce VMT or provide for
» National Performance Goal for environmental sustainability. transportation modes other than single occupancy vehicles. New
» National Performance Measure Category for on-road mobile and expanded transportation facilities can also negatively impact

SsoUrce emissions. the environment such as impacting wetlands, historical and cultural
resources, existing neighborhoods or properties, and many other

» MAP-21 Planning Factor to promote energy conservation, pofential environmental impacts.

improve the quality of life, and promote consistency between
transportation improvements and State and local planned
growth and economic development patterns.

PERFORMANCE MEASURES

Existing Metrics and Targets:

Locat MPO System OPTIONAL REQUIREMENTS

The performance measures and targets for reduction in VMT/Capita and VHT/Capita as identified in Goal 3 Congestion Reduction,
will also support environmental sustainability through reduced on-road mobile source emissions. Please see Goal 3 Congestion
Reduction for the performance measures, current system performance, and targets.

How WILL WE ACHIEVE THE GOAL?

Objectives: » 6C: Promote transportation investments that support infill,
» 6A: Minimize the transportation system’s impacts on the natural mixed use development patterns (PBO)
and built environment (PBO) » 6D: Provide transportation infrastructure design guidance that
» 6B: Ensure that projects located within Environmental Justice fits within the context of the built environment (PBO)
(EJ) areas have no negative impacts or have identified » 6E: Plan for and address multimodal transportation system
mitigation measures (PBO) impacts/sufficiency when planning new developments (PBO)

SMO: Scoring Metric Objective | PBO: Policy Based Objective

VISION, GOALS, OBJECTIVES & PERFORMANCE MEASURES




ARRIVE 2045 GOAL 7:

RebpuceDp ProjecT DELIVERY

Goal 7 incorporates the following goals, performance measures,
and planning factors:

» National Performance Goals for reduced project delivery
delay.

» MAP-21 Planning Factors to support the economic vitality
of the metropolitan areq, especially by enabling global
competitiveness, productivity, and efficiency; promote efficient
system management and operation; and emphasize the
preservation of the existing transportation system.

PERFORMANCE MEASURES

Existing Metrics and Targets:

Locat MPO System OPTIONAL REQUIREMENTS

There is currently no data available for this performance measure. The MPO, when able,
will commit to collecting these data following the completion of this plan. Baseline data will

be available in 2020.

Possible Performance Measures:

» Track the number of projects that are delivered on time (as scheduled).

How WwiLL WE ACHIEVE THE GOAL?

Objectives:
» 7A: Identify Non-Federal funding opportunities (public or
private) to support transportation needs to fund entire projects
or greater than the required Federal project match (PBO)

» 7B: Leverage the existing transportation system by
emphasizing low-cost, high impact solutions that may include
incremental system improvements, system preservation, and
technology applications to achieve congestion in lieu of more
expensive projects such as roadway widening (SMO)

SMO: Scoring Metric Objective | PBO: Policy Based Objective

A well developed MTP will consider fiscal constraint and develop,
prioritize, and program projects to ensure they are within the means
of each jurisdiction’s transportation budget. This first includes
consideration of maintenance and operation costs of the existing
transportation system.

Secondly, lower cost alternatives should be considered to
improve the performance of the transportation system before more
expensive projects such as extending and widening the system are
considered.

Possible Desired Target:

Reduction of the number
of delayed projects

N

» 7C: Develop policies to support consistent application
of development-related improvement requirements and
streamlined project development (PBO)



EvaLuATING PrROJECTS BASED ON
PRrIORITIZATION OF GOALS AND
PERFORMANCE MEASURES

Historically, the MPO has utilized the goals and their supporting
objectives to evaluate projects when selecting projects for
Federal Aid funding programs. This is a good methodology to
evaluate competitive projects within an MPO area. The goals
and supporting objectives are broken down in the table below,
identifying which Federal Aid funding source each objective
should be applied to during the evaluation process. Only the
scoring metric objectives (SMOs) are included within the table
below.

Federal Aid Funding

Performance Goals and performance measurement areas were
prioritized throughout the entire community outreach and public
involvement process—through project stakeholders and partners,
during community-wide surveys and at the first round of public
involvement meetings. The results of the prioritized goals and
performance measure areas are included in the table below.

The goals and corresponding objectives under each goal area will
be multiplied by the prioritization weight that was developed based
on the community outreach and public involvement process. The
number one goal ranking received a maximum of 5 prioritization
weight points and each subsequent goal is based on the
percentage of votes received as compared to the #1 Goal Priority
Ranking.

Table 2.2: Goals for Federal Aid Funding Sources

AID D O A O
. e 204 oals and Obije e ban & Regiona J - e ansportatio
Goal 1: Safety & Security 1A, 1C 1A 1A
Goal 2: Infrastructure Condition 2A, 2B*, 2C* 2B 2B, 2C, 2E 2D
Goal 3: Congestion Reduction 3A, 3B, 3C
Goal 4: System Rellc‘blllf?/ fc'»r Freight 4A 4A
Movement & Economic Vitality
Goal 5: Alternative Transportation
Modes to Automobile Travel ¢ ¢
Goal 6: Environmental Sustainability
Goal 7: Reduced Project Delays 7B 7B

*Objectives noted were not scored during the development of the MTP because the project scopes were not advanced enough to determine if points would be awarded for these

Scoring Metric Objectives (SMOs). Further consideration should be given to these SMOs during the annual project solicitation and selection process.

Prioritized Goal Results

Table 2.3: Prioritized Goals

Arrive 2045 Goals and Objectives Total Votes Goal Ranking Prioritization Weight
Goal 1: Safety & Security 87 #2 4.5
Goal 2: Infrastructure Condition 96 #1 5
Goal 3: Congestion Reduction 70 #3 3.6
Goal 4: System Reliability for Freight
Movement & Economic Vitality 44 4 23
Goal 5: Alternative Transportation
Modes to Automobile Travel 41 #6 21
Goal 6: Environmental Sustainability 43 #5 2.2
Goal 7: Reduced Project Delays 23 #7 1.2

VISION, GOALS, OBJECTIVES & PERFORMANCE MEASURES
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PUBLIC ENGAGEMENT

STEERING COMMITTEE

A steering committee was established to provide technical direction
and guidance of the Metropolitan Transportation Plan (MTP)
development. Representation on the committee included:

» City of Bismarck

» City of Mandan

» City of Lincoln

» Burleigh Bounty

» Morton County

» Bismarck International Airport

» Bismarck Public Schools

» Bismarck Police Department

» Bismarck Rural Fire Department

» North Dakota Department of Transportation

There were eight Steering Committee meetings held throughout the
development of the MTP.

INFORMATION AND MARKETING
Project Website

Arrive2045.com was the website established for the MTP to serve
as the primary warehouse for all project documents and information
as well as a forum to submit public comment. The website included:

» A home page with the most recent project updates and links for
new information and to provide comment.

» An about page with a general overview, a frequently asked
questions section, the schedule, and project partners.

» A documents page with all documents and newsletters

produced during the MTP.

» A contact page with an email submission form and other

relevant contact information.

Social Media

Facebook was used to keep the community engaged throughout the
MTP development. Facebook posts were published as appropriate
throughout the process, with key stakeholders sharing the posts as
they were able.

Throughout the study process, there were 29 Facebook posts that
were viewed more than 1,100 times by more than 900 different
users.

Figure 3.1: Steering Committee Members Prioritizing Goals
and Objectives

Figure 3.3: Example Social Media Post

Bismarck Mandan Metropolitan Planning Organization - MPO ===
Publizhed by Bethany Brandt-Sargent [7] - 25 October 2015 - @

The #Arrive2045 input procass is far from over! As we process everything
we heard at our workshops, we would love to hear more from you. Please
consider taking our project suryey at hitp://bit ly/Arrive2045. You can also

pick up a paper copy at the MPO office at 221 5th Street in Bismarck.

2,225 144

Boost Post

Feople reached Engagements



Other Marketing

The MTP used more traditional marketing methods to notify the
public of opportunities to comment as well, including newsletters
mailed and emailed to the MPO's interested parties list, newspaper
ads, notifications through community groups, and public television.

PusLic INPUT MEETINGS
The public input meetings are summarized below. More details are
included in Appendix C.

PIM #1: Arrive 2045 Futures Summit

On October 9th and 10th, 2018, the Bismarck-Mandan MPO held
the first round of public engagement for the Bismarck — Mandan
Metropolitan Transportation Plan (MTP). These were advertised as
the Arrive 2045 Futures Summit meetings. The first round included
three meetings located across the MPO Planning area:

» Lincoln City Hall on October 9th
» Bismarck State College on October 10th

» Mandan City Hall on October 10th

At each meeting there were three activities:

» Brief presentation on the issues identified through the technical
analysis.

» Small group prioritization exercise for goals, performance
areas, and emerging issues.

» A table top exercise to identify future transportation
improvements to the transportation network.

FUTURES SUMMIT PRIORITIZATION EXERCISE

Goals

Arrive 2045 will be a performance-based transportation plan and
will be built upon a range of goals established for the transportation
system. The public was asked to vote among a range of goal areas.
Meeting participants were able to distribute (or weight) up to 7
votes among all goal areas or place more emphasis on those goal
areas they felt were most important.

Infrastructure condition, safety, and congestion were the most
important goals identified by the public. The public prioritized the
goals Infrastructure (23.7 percent), Safety (21.0 percent), and
Congestion (17.4 percent).

Performance Areas

Arrive 2045 will target investments to improve the performance of
the Bismarck-Mandan Metropolitan Area’s transportation system.
To help understand priorities for future investment, the public was
asked to choose among a range of system performance areas.
Each meeting participant was able to allocate up to 5 votes among
various performance areas. Participants were given the ability

to weight their votes based on the relative importance of each
performance area.

Pavement conditions were by far the highest priority for the public
(40 percent). The remaining four performance areas received
between twelve and nineteen percent of selections.

Figure 3.4: Public Input Meeting #1 Prioritizing Goals, Objectives, and Performance Areas

PUBLIC ENGAGEMENT




Emerging Issues

Arrive 2045 will focus on addressing a range of issue areas facing
the Bismarck-Mandan Metropolitan area. To help add clarity to a
preexisting list of issues, the public was given the ability to select
among a range of issue areas. Meeting participants were given
nine votes to allocate among a range of issue areas, and each
participant weighted their votes based on the importance of each
issue.

Of the emerging issues, preservation and management were a top
focus area (19.0 percent), followed by funding (15.9 percent), and
growth and development (14.6 percent).

FUTURE SUMMIT INVESTMENT MAPs

As part of the first round of public input meetings, participants were
given an opportunity to allocate projected future transportation
resources to address existing and future transportation conditions
in the Bismarck-Mandan area. As part of a table top exercise,
meeting participants worked as a group to allocate projected
available funding for the Bismarck-Mandan MPO Area. Projects
were identified for three tiers of systems: 1) Interstate projects, 2)
Regional/State projects, and 3) Local/Urban projects. Available
revenue types for each component of the Bismarck-Mandan
transportation system had been previously consented to for use in

the meetings by the project Steering Committee.

Project types and costs were developed in advance so that meeting
participants were only required to select among a range of possible
improvements. Project costs and project types are generalized to
ensure the ability of the public to easily work within the parameters
of the exercise. Meeting participants were guided in their choices
by an available set of system performance data showing existing
and projected conditions from throughout the MPO planning area.
Each table was led by a local technical facilitator who was able to
assist with answering questions and ensuring participants were able
to appropriately complete the meeting exercise.

PIM#2: Options & Alternatives

A second round of public input was deployed at the midway point
of developing Arrive 2045. The second round of public input
meetings was structured to provide the public and key stakeholder
an opportunity to provide input on the universe of projects which
had been developed and evaluated.

Figure 3.5: Public Input Meeting #1 Investment Maps




Meeting participants were provided with a list and map of
identified projects being contemplated for inclusion in Arrive 2045.
Each project was identified with a relative technical score that

had been previously identified by the project Study Committee.
Participants were asked to provide a ranking of their top three (3)
projects; and then to provide a general listing of the seven other
projects they felt were high priority needs for Arrive 2045.

A total of three input meetings were held the week of July 9, 2019.
Each meeting was opened with a short background presentation
the Arrive 2045 and provided content and guidance to participants
on what input was needed from them at this point in the planning
process.

Meetings were held as follows:

» Lincoln City Hall - July 9th from 6:00 to 8:00 pm;
» Bismarck State College — July 10th from 9:00 to 11:00 am;
» Mandan City Hall = July 10th from 6:00 to 8:00 pm.

Over 40 total individuals attended the 2nd round of public input
meetings. A total of 30 public participants provided completed
project tally sheets. Tally sheets were summarized, and a general
summary of projects identified by the public was developed.
Public identified priorities were used as a factor in assisting with
developing a final set of prioritized projects for Arrive 2045.

PIM #3: Draft Plan Review

The third public input meeting was held after the draft plan of Arrive
2045 was compiled. This meeting was an open house format for
people to review the key findings, constrained projects, and the
project phasing. A total of three input meetings were held the week
of January 22nd, 2020.

PUBLIC ENGAGEMENT

TRANSPORTATION SURVEY

As part of the first round of public input meetings a survey was
marketed to the public. There were nearly 140 participants in the
initial survey released by the Bismarck-Mandan MPO. To ensure
the survey was geographically and demographically weighting,

a random sample of households was developed. Postcards were
then distributed proportionally across Bismarck, Mandan, Lincoln,
and the rural areas of Morton and Burleigh counties notifying
households of the survey. The full results of this survey can be found
in the Public Engagement Appendix.

»

»

»

»

»

»

»

Perceptions of Current Transportation Issues. The public
rated current transportation issues in the Bismarck-Mandan
area from Very Satisfied (5) to Very Dissatisfied (1). The issues
survey respondents were most dissatisfied with were north-
south travel (2.75) and traffic flow at peak times (2.72). The
issue which survey respondents were most satisfied with were
traffic flow at non-peak times (4.14), maintenance of |-94
(3.95), and ease of traveling between Bismarck and Lincoln

(3.84).

Which Three ltems are the Most Important To Address?
Peak hour traffic congestion received support from 59 percent
of survey respondents, north-south travel received 48 percent,
maintenance of current roads received 43 percent and traffic
safety received 40 percent.

How Would You Rate the Bismarck-Mandan Area
Roadway and Street System? Nearly 52 percent rated the
Bismarck-Mandan area roadway and street system as either
excellent or good. Forty percent rated as average. Only 9
percent rated the system as poor.

How Do You Feel Peak Hour Congestion in the Bismarck-
Mandan Area Compares to Cities of the Same Size?
More than 61 percent of survey respondents felt peak-hour
congestion in Bismarck-Mandan is better or about the same as
cities of the same size. Nearly 35 percent felt it was worse.

Which of the Following Transportation Goals Should

be Most Important to the Bismarck-Mandan Area?
Safety, system integration, maintenance and limiting/reducing
congestion were the goals that scored highest based on
surveys received. Limiting impacts, supporting economic
development, and system security scored lowest.

How Supportive Are You of Providing Additional Funding
for the Following Transportation Issues? Of the responses
received, most were supportive of increasing funding for better
roadway maintenance but not to widen roadways.

Which of the Following Sources of Funding Would You
Most Support? Of the responses received, most supported
new land developments paying for related transportation
improvement needs and least supported the use of tolls and
congestion fees.
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EXISTING SYSTEM PERFORMANCE

The assessment of existing system performance includes all modes
of transportation: personal automobile, bicycle, pedestrian, transit,
truck freight, rail, and air.

TRAVEL MobDE TRENDS

In the Bismarck-Mandan areg, like most of North Dakota, the
predominate mode for commuting is the personal automobile -
nearly 93 percent of people use a personal automobile to travel
to work. This mode preference has increased slightly since 2010
(92.1 percent to 92.6 percent). The use of carpooling has declined
in that time, as have the use of public transportation, bicycling, and
walking; more people are using taxis and working at home.

Figure 4.1: Travel Mode Trends
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Since 2010, the median travel time to work has increased nearly

8 percent. It peaked in 2013 but has since slightly declined. Public
transit commute times have declined 16 percent and are now faster,
on average, than carpooling. For 90 percent of people who walk
to work, their travel time to work is less than 20 minutes.

Figure 4.2: Average Travel Time to Work by Mode (Excludes
Biking and Walking)
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Functional Classification

The Bismarck-Mandan roadway system is illustrated in Figure

4.4. The roadway system is defined by its functional classification,
depicted in Figure 4.3, a set of guidelines that groups streets and
highways by their infended function ranging from high mobility
and low access, like an interstate, to low mobility and high access,
like a local street. Typically, travelers use a combination of arterial,
collector, and local streets for their trips.

Figure 4.3: Functional Class Relationships
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MINOR COLLECTOR
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The total miles of Federally-classified roads within the MPO’s
urbanized area are shown in Table 4.1. Roadways that have a
functional class are generally eligible for federal transportation
funding. The Bismarck-Mandan metro area is within the
recommended ranges for the local and collector systems, but is on
the lower end of the recommended range for arterials. This may put
additional traffic stress on local and collector roadways, which are

often important connections for bicycle and pedestrian traffic.

Table 4.1: Functionally Classified Roadway Mileage

Local 571.5 72.3% 6510 80%
Collector 76.3 9.6% 510 10%
Minor Arterial 62.7 7.9%

15t0 25%
Principal Arterial 63.0 8.0%
Interstate 171 2.2% NA
Total 790.6 100.0%
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Regional Travel Patterns

There are multiple measures of effectiveness for the regional
transportation network and mobility: vehicle miles traveled, vehicle
hours traveled, and level of service.

VEHICLE MILES TRAVELED

Vehicle miles traveled represents the sum of the length of each

trip driven by every person on the transportation network over

the course of a year. NDDOT and the MPO track vehicle miles
traveled for each county, including Burleigh and Morton county. To
mitigate the impacts a growing population has on total vehicle miles
traveled, VMT is normalized for population.

Historically, Morton County’s per capita VMT is nearly twice
Burleigh County’s per capita VMT at around 14,500 in 2017
compared to 7,800, respectively. However, since 2011 per capita
VMT in Burleigh County has grown faster than per capita VMT

in Morton County. This is likely associated with larger population
growth and suburban style development in Bismarck.

Figure 4.5: Vehicle Miles Traveled per Capita
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VEHICLE HOURS TRAVELED

Vehicle hours traveled (VHT) represents the product of the number
of vehicles in the system times the hours they travel over the course
of a year. This data is not available at the County level, but is
available from the MPO’s travel demand model which includes
portions of Burleigh and Morton County. A travel demand model
is a computer model that uses socioeconomic demographic data
to generate, distribute, and assign trips to a transportation network.
More detail on travel demand modeling is available in Chapter 6
Future System Performance.

The 2015 travel demand model estimated more than 47,100

vehicle hours traveled, a 21 percent increase over the 2010 travel
demand model estimate (38,790 vehicle hours traveled). Some of
this increased travel time can be attributed to additional vehicles

on the network, but the travel demand model indicates shorter trip
times (10.9 percent) and trip length (12.7 percent) as well as slower
trip speeds (2.0 percent). This indicates growing congestion in the
metro.

Figure 4.6: Congestion on Main Street in Mandan
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TrAFFIC OPERATIONS

At the regional level, traffic operations is an evaluation of the ratio
between travel demand and roadway capacity, known as the
volume to capacity ratio (V/C ratio). Travel capacity is estimated
using roadway characteristics like number of lanes, posted speeds,
and intersection control. Travel demand represents the daily

traffic volumes on the roadway, either as collected or through the
calibrated travel demand model.

The V/C ratio is used to assign a level of service (LOS), which is a
letter grade used to describe traffic operations. LOS “A” represents
no delays and LOS “F” represents gridlocked travel. More details
on traffic operations and the LOS description is shown in Figure
4.7.The V/C ratios and their corresponding LOS is shown in Table
4.2. Based on NDDOT and MPO standards, LOS “D” or better

is considered acceptable, while LOS “E” and “F” are considered
deficient.

Table 4.2: V/C Ratios and Level of Service
® Ratio Range
<0.5
0.5t00.6
0.6t0 0.7
0.71t00.8
0.81t0 0.9
>0.9

m|m| OO |wm | >

The travel demand model provides V/C ratios for the functionally
classified roadways. The level of service for the Bismarck-Mandan
area is shown in Figure 4.8. Areas of existing concern based on
deficient LOS include many of the metro’s most heavily traveled
arterial roadways:

» Washington Street

» State Street

» 1-94

» Divide Avenue

» Bismarck Expressway

» Centennial Road

» 19th Street N

» 7th Street

» 3rd Street (Mandan)

» Memorial Highway

» Downtown Bismarck and Mandan (various streets)

Maps with modeled Average Annual Daily Traffic (AADT) for 2015
can be found in Appendix A.

Figure 4.7: Level of Service Descriptions

TRAFFIC FLOW

CAPACITY

DESCRIPTION

LOS A - FREE FLOW
Low volumes and no delays.

Under

LOS B - STABLE FLOW
Low volumes and speeds
dictated by travel conditions.

Approaching

LOS C - STABLE FLOW
Speeds and maneuverability closely
controlled due to higher volumes.

LOS D - RESTRICTED FLOW
Higher density traffic restricts maneuverability
and volumes approaching capacity.

LOS E - UNSTABLE FLOW

Low speeds, considerable delays, and
volumes at or slightly over capacity.

LOS F - FORCED FLOW
Very low speeds, volumes exceed capacity,
and long delays with stop-and-go traffic.
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Asset Management (IRI). The IRI provides a quantitative measurement of pavement

Highways, roads, and bridges are an integral part of the smoothness and is a cumulative deviation from a smooth surface
community. These assets keep the economy moving, connect to in inches per mile. Ranges of IRI values can be used to classify the
daily destinations, and provide access in case of an emergency. general condition of a roadway as listed in Table 4.3.
Managing the roadway infrastructure is a two-step process, Table 4.3: International Roughness Index (IRl) and General
which begins with maintaining the existing infrastructure and then Roadway Conditions
managing that infrastructure to accommodate future needs and " :
growth. e arnona : g e oaa a
ae ona O

Asset managemt is defined as a strategic and systematic process <60 Excellent
of operating, maintaining, and improving physical assets based on 61 — 90 Good
engineering and economic analysis. A good asset management
plan is based upon quality information which will achieve and 100 - 145 Fair
sustain a desired state of good repair over the life cycle of the asset. > 145 Poor
Transportation agencies are responsible for building and Figure 4.10 shows the pavement conditions of the state-owned
maintaining the roads and bridges within each of their jurisdictions. roadways. The data shown was collected in 2017. Table 4.4 lists
State owned versus locally owned roadways have differing levels the segments of roadway which received a poor rating on all
of asset management plans, schedules, and data availability. the National Highway System (NHS) and Non-NHS roadways

maintained by the NDDOT. Many of these locations have projects
PAVEMENT CONDITION ASSESSMENT programmed in the 2019-2022 Transportation Improvement

Program (TIP).
State Owned Roadway Pavement Management

The NDDOT evaluates roadways on the state system through their
asset management plan by using the International Roughness Index

Table 4.4: State Owned Roadway Locations with a Poor IRl Rating

Initial Latest

Route NDDOT Highway . IRI . . Programmed
) N Location Construction  Construction ;
ID Highway Direction Value in TIP
Year Year

In Mandan on Main Avenue from the Heart River Yes

267 4 W Bridge to Twin Cities Drive 148 1996 1996 2019
In Mandan on Main Avenue from ND 6 to ND Yes

266 94 E 1806 153 1996 1996 2019

0 83 N In Bismarck on 9th Street from Rosser Avenue to 155 1950 2009 No
Boulevard Avenue

In Bismarck on State Street from 1-94 Bridge to

260 83 S approximately 600 feet south of Calgary Avenue 156 2003 2012 No
In Mandan on Main Avenue from the Heart River Yes
266 94 E Bridge fo ND 6 161 2008 2008 2022
In Mandan on Fort McKeen Road from 15th
271 1806 N Street SE to the Heart River Bridge 164 1997 1997 No
In Bismarck on State Street from 1-94 Bridge to
263 83 N approximately 600 feet south of Calgary Avenue 166 2003 2012 No
271 1806 N In Mandan from Main Street to 1-94 189 2008 2008 No
In Bismarck on 7th Street from Bismarck Portion
10 1804 S Expressway to Boulevard Avenue 193 1950 2009 2022
In Bismarck on 9th Street from Bismarck Portion
? 1804 N Expressway to Rosser Avenue 195 1950 2009 2022
239 6 N In Mandan from the Heart River Bridge to Main 219 1901 2017 No

Street

In Bismarck on University Avenue from
293 1804 S approximately 700 feet north of 12th Street to 223 2005 2005
Bismarck Expressway

Portion
2022
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Pavement Condition Performance Measures and
Targets

Table 4.5 below compares the pavement conditions on the current
system with the targets set by the NDDOT. When setting targets,
the FHWA only reviews the roadways on the National Highway
System (NHS). This includes interstate and non-interstate NHS
routes (principal arterials).

Table 4.5: Interstates and Non-Interstate Pavement

Conditions
Pavement Conditio DDO
PO Area arge
Interstate Good 75.6% 80.2%
Interstate Poor 3% 0.1%
Non-Interstate NHS Good 58.3% 62.8%
Non-Interstate NHS Poor 3% 0.3%

The PCl ranges used to determine adequate, degraded, and
unsatisfactory pavement assessment criteria is listed below in Table

4.6.

Table 4.6: PCI Range for Pavement Condition Assessment

Adequate 71 -100
Degraded 56-70
Unsatisfactory 0-55

The PCI data obtained shows the majority of the roads in both
cities are in adequate condition. Figure 4.9 shows the percentage
of roads in these categories within both Bismarck and Mandan.
PCl rating by functional classification for Bismarck and Mandan is

shown in Table 4.7

Figure 4.9: PCI Assessment for Bismarck and Mandan

Locally Owned Roadway Pavement Management 00°, ® o
Pavement condition data for locally owned roadways is not © %S B
collected on a regular schedule; however, PCI data from the City 80%
of Bismarck and the Upper Great Plains Transportation Institute 70%
(UGPTI) for Mandan’s roadways was available for the years 2016 60%
through 2018 and is shown in Figure 4.11. 0,
The Pavement Condition Index (PCI) is a numerical ranking system 40%
of a pavement’s condition based on a scale of 0 to 100 where O 30%
is the worst possible condition and 100 is the best. Surface cracks, ” _
construction deficiencies, surface weathering, and environmental 20% ;?Q o
issues are examples of different types of pavement distress. 10% gfg &%
?‘fo — - -
Unsatisfactory Degraded Adequate
B Bismarck M Mandan
Table 4.7: PCI Ratings for Functionally Classified Roadways in Bismarck and Mandan
Adequate 38.50 84.0% 8.57 83.7
Collector Degraded 6.40 14.0% 0.86 8.4
Unsatisfactory 0.95 21% 0.81 7.9
Adequate 27.19 81.8% 9.10 79.5
Minor Arterial Degraded 5.32 16.0% 0.60 5.3
Unsatisfactory 0.72 2.2% 1.74 15.2
Adequate 42.26 87.3% 1.58 100.0
Principal Arterial Degraded 587 12.1% - -
Unsatisfactory 0.26 0.5% - -
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Figure 4.11: Pavement Conditions Index
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BRIDGE STRUCTURE ASSESSMENT

The Federal Highway Administration (FHWA) compiles data on
bridge structures within the United States in the National Bridge
Inventory (NBI) database. Bridge structures include traditional
bridges as well as culverts. The NBI completes a structural
evaluation of bridge structures based on multiple factors such as
geometric data, bridge components, average daily traffic, rating
results, etc. A composite of these measurements, known as a
Sufficiency Rating, is a scale between 0 and 100 and is intended
to indicate the ability of a structure to remain in service. An entirely
deficient structure is rated a O while an entirely sufficient structure
is rated 100. A low Sufficiency Rating may be due to structural
defects, narrow lanes, low vertical clearance, or other possible
issues.

The NBI also classifies insufficient structures as either structurally
deficient or functionally obsolete. Structurally deficient indicates
the presence of structural defects such as: one or more of a
structure’s main components has been rated in poor condition, the
load carrying capacity has been surpassed, or water frequently
overflows the deck and impedes traffic. Functionally obsolete
means the structure does not meet current design standards due

to physical limitations such as lane width or clearance and cannot
adequately meet traffic demands. Neither classification is intended
to classify the structure as unsafe. However, safety is more of a
concern for structurally deficient classified structures because it
means the structure has a significant defect. In contrast, functionally
obsolete, only implies the structure is not suitable for its current

use. The existing structures located within the Bismarck-Mandan
metropolitan area are mapped in Figure 4.13 and insufficient
structures are shown with their corresponding structure number.

Structurally Deficient Structures

According to NBI data from 2017 there are 92 structures within the
MPO boundary. Eight of these structures have an insufficient rating,
two (2.2 percent) are identified as structurally deficient and six (6.5
percent) are identified as functionally obsolete. Table 4.8 on the
following page identifies the bridges with an insufficient rating.

Since the 2015-2040 Bismarck-Mandan Long Range
Transportation Plan (LRTP) was completed in 2015, structure number
8118340 (30th Avenue NE in Burleigh County) was added to the
structurally deficient list and structure number 94164527 (80th
Street bridge over I-94 in Burleigh County) was removed. Structure
number 94922121 (I-94 Business Route over Washington Street
North) in Bismarck has also been categorized as functionally
obsolete since the 2015 LRTP was finalized.

Structure Condition

The FHWA classifies bridge structures as being in good, fair, and
poor condition by reviewing the condition ratings for the deck,
superstructure, substructure, and culvert. If the lowest rating is
greater than or equal to seven, the bridge is classified as good; if it
is less than or equal to four, the classification is poor.

According to the NBI database, there are 64 structures in good
condition (69.6 percent), 26 in fair condition (28.3 percent), and
two in poor condition (2.2 percent). The bridge structure condition
by jurisdiction is shown in Table 4.9.

Table 4.8: Bridges Rated Insufficient in National Bridge Inventory

Structurally Deficient Bridge Structures

Structure
Number

8118340

Location

On 30th Avenue NE 1.6 miles east of 106th Street NE

Sufficiency

Functional Class .
Rating

Local (Rural) Burleigh County

30153040

On 33 ' Street west of Highway 25

Local (Rural) Morton County

Functionally Obsolete Bridge Structures

Structure

Location
Number

Sufficiency
Rating

Functional Class Owner

Principal Arterial -

0094156069 R [-194 and |-94 at East Midway Interchange in Mandan NDDOT 87.0
Interstate (Urban)
94922121 On |-94 Business Route over Washington Street North in Bismarck Othe‘r Principal NDDOT 94.3
Arterial (Urban)
On 15th Street NW approximately % miles south of .
8107290 110th Avenue North Local (Rural) Burleigh County 87.8
30150050 On 35th Street SW 3 miles west of Highway 25 Local (Rural) Morton County 57.3

Principal Arterial —

0094152329 L On 1-94 over Sunset Drive in Mandan NDDOT 79.0
Interstate (Urban)
0094152329R On |-94 over Sunset Drive in Mandan bliefell ot - NDDOT 79.0
Interstate (Urban)
EXISTING SYSTEM PERFORMANCE 4|




Table 4.9: Bridge Structure Conditions by Jurisdiction

Owner Total Good Fair Con-  Poor Con-
Structures  Condition dition dition
NDDOT 56 36 20 0
Burleigh County 15 12 2 1
Morton County 9 3 1
City of Bismarck 9 1 0
City of Mandan 3 0 0
Total Bridges 92 64 26 2

Structure Condition Performance Measures and
Targets

Table 4.10 shows the existing NDDOT owned bridge structure
conditions in the MPO area and the NDDOT established bridge
structure condition performance target. The MPO is slightly lower
than the Good Condition target at 64.3 percent (compared to 64.4
percent) but has no bridges in Poor Condition in the MPO area.

Table 4.10: Bridge Conditions Performance Targets

% of Structures i Existing NDDOT Bridge Existing

o QT SHUAUIES I condifion in MPO Area NDDOT Target
Good Condition 64.3% 64.4%
Poor Condition 0.0% 3.7%

Figure 4.12: Memorial Bridge Over the Missouri River
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Roadway Safety

Consideration for safety is the number one concern for
transportation agencies throughout the country. Safety
improvements come in many forms including safety policies,
programs, laws, education, technology, and engineering solutions.
Performing a general safety analysis of the Bismarck Mandan MPO
is the first step in identifying areas where further study might be
warranted.

ExisTiING CRASH SUMMARY

The last five years of crash data for the Bismarck Mandan MPO
area was requested from the NDDOT from a period of January
2013 through December 2017. During this timeframe there were a
total of 15,039 motorized vehicle and 238 non-motorized vehicle
crashes. This includes 23 fatal crashes, of which six occurred at
intersections. Table 4.11 shows a summary of total crashes and
serious injury crashes within the MPO Boundary. Figure 4.14
further breaks down both motorized and non-motorized crashes by
surface condition, crash type, crash facility, and crash year.

Table 4.11: Crash Summary for Motorized Crashes in MPO
Boundary, 2013 - 2017

a pe PO Tota s . =10 )
Total Reported Crashes | 15,277 23 186
Motorized Vehicle 15,039 22 164
Crashes 1B3U/9R | 116 U/48R
Non-Motorized 238 1 22
Vehicle Crashes 1U/OR 21U/1R

U = Urban, R = Rural

The number of crashes within the Bismarck Mandan MPO boundary
has not changed significantly throughout the five-year period
studied. Figure 4.17 shows all the serious vehicle crashes (fatal and
incapacitating injury crashes) within the MPO area during the study
period.

INTERSECTION CRASH ASSESSMENT

Based on the five-year crash data provided by the NDDOT an
infersection crash assessment was completed. First, the intersections
with the highest number of crashes were identified. Second, these
intersections were further evaluated based on frequency, crash
type, and severity.

Figure 4.14: Crash Attribute Summary
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Intersection Crash Frequency

Crash rates were calculated in terms of crashes per 100-million
vehicle miles traveled using the most recent average daily traffic
(ADT) counts available at each intersection. Table 4.12 identifies the
intersections with the highest number of crashes in both Bismarck
and Mandan. If available, crash rates were compared to the rates

calculated in the 2015 MTP.

Of the nineteen intersections listed, nine were also identified in the
2015 LRTP as being high crash frequency intersections. Where a
comparison could be completed, crash rates significantly dropped
since the 2015 MTP. No specific intersection modifications can be
identified; however, the data shows a significant decrease in overall
crashes coupled with higher daily traffic and a three year review
period (instead of five), resulting in a lower crash rate.

The Highway Safety Improvement Program (HSIP) is a Federal-aid
program aimed at achieving a significant reduction in fatalities
and serious injuries on all public roads. As part of HSIP, NDDOT
releases a rolling three-year report summarizing high crash
locations on the rural and urban systems within North Dakota. The
2015-2017 HSIP analysis was released in late 2018 and outlines
25 high crash rural intersection locations and 50 high crash urban

intersection locations. Of these, Burleigh and Morton counties
had zero, Lincoln had zero, Mandan had zero, and Bismarck
had 17 high crash locations. Table 4.12 identifies which of these
intersections were also classified as high crash locations in this
analysis.

Figure 4.18 and Figure 4.19 show the number of crashes by
intersection broken out within the city limits and the greater rural
area of the MPO.

Intersection Severity

Analyzing the severity of crashes is another tool used to determine
if further study is warranted at an intersection. In the high crash
intersections studied, zero fatalities and eight incapacitating injury
crashes occurred between 2013 and 2017. Severe injury crashes
accounted for one percent of the total crashes at these high crash
intersections. Table 4.12 further breaks down the number of severe
crashes by intersection.

Table 4.12: Highest Crash Frequency Intersections, 2013 - 2017

e ash Rate 0 RTP Cra erio Percent o
Century Ave & State Street 104 1.12 2.14 0 0%
E Main Ave & 9th Street 70 1.42 1.87 2 3%
E Main Ave & 7th Street 60 1.12 1.85 1 2%
E Main Ave & 3rd Street 58 1.41 2.60 0 0%
E Capitol Ave & State Street 56 0.80 217 0 0%
Century Avenue & 4th Street 51 1.36 N/A 0 0%
Bismarck Expressway & 9th Street 51 0.74 N/A 2 4%
Bismarck Expressway & Washington Street 51 0.66 1.63 0 0%
E Divide & State Street 47 0.66 1.74 0 0%
Interstate Ave & State Street 46 0.51 1.54 1 2%
e ash Rate 0 RTP Cra erio Percent o
Main Street & Memorial Highway 45 0.83 N/A 0 0%
Main Street & 6th Ave SE 43 0.91 N/A 1 2%
Memorial Highway & 46th Ave SE 39 1.02 2.09 1 3%
3rd Street SE & 6th Ave SE 32 1.03 N/A 0 0%
Old Red Trail & Sunset Drive 31 0.95 N/A 0 0%
Burlington Street SE & 6th Ave SE 19 0.80 N/A 0 0%
NB Bismarck Expressway to EB Memorial Highway Ramp 15 0.68 N/A 0 0%
Main Street & 10th Ave NW 14 0.85 N/A 0] 0%
[-94 WB to Sunset Dr Ramp 12 0.33 N/A 0] 0%

Red text indicates intersection was identified in 2015-2017 crash analysis in the HSIP.




The highest crash type for Bismarck was angled (55 percent)
followed by rear end (28 percent). The highest crash type for
Mandan was rear end (44 percent) followed by angled (37
percent).

Intersection Crash Types

Crash types are categorized as angled, sideswipe, head-on, rear-
end, and single vehicle collision. Crash types at intersections are
an important metric because they give insight into potential issues
leading to a crash. If a specific type of crash is predominant at an
intersection, a countermeasure can be evaluated to help mitigate
the risk. Table 4.13 identifies the percentage of each crash type per
high crash volume intersection in Bismarck and Mandan.

Table 4.13: Crash Type at Highest Crash Frequency Intersections, 2013 - 2017

Century Ave & State Street 38% 48% 7% 4% 4%
E Main Ave & 9th Street 9% 79% 10% 1% 1%
E Main Ave & 7th Street 13% 42% 33% 3% 8%
E Main Ave & 3rd Street 19% 62% 5% 7% 7%
E Capitol Ave & State Street 29% 64% 4% 2% 2%
Century Avenue & 4th Street 16% 71% 0% 12% 2%
Bismarck Expressway & 9th Street 31% 59% 2% 0% 8%
Bismarck Expressway & Washington Street 45% 31% 14% 0% 10%
E Divide & State Street 62% 23% 2% 4% 9%
Interstate Ave & State Street 28% 63% 7% 2% 0%
Main Street & Memorial Highway 64% 27% 0% 2% 7%
Main Street & 6th Ave SE 58% 28% 2% 7% 5%
Memorial Highway & 46th Ave SE 38% A% 3% 13% 5%
3rd Street SE & 6th Ave SE 13% 50% 16% 9% 13%
Old Red Trail & Sunset Drive 52% 29% 3% 16% 0%
Burlington Street SE & 6th Ave SE 16% 74% 0% 1% 0%
NB Bismarck Expressway to EB Memorial Highway Ramp 80% 13% 0% 0% 7%
Main Street & 10th Ave NW 43% 21% 0% 29% 7%
[-94 WB to Sunset Dr Ramp 8% 75% 8% 0% 8%

“includes Angle Not Specific, Angle Opposite Direction, Angle Same Direction, Right Angle
®includes Sideswipe Opposite Direction and Sideswipe Same Direction

EXISTING SYSTEM PERFORMANCE




Bicycle and Pedestrian Crashes

Non-motorized crash severity by year is shown in Figure 4.15 for
pedestrian involved crashes and Figure 4.16 for bicycle involved
crashes. There was one fatal non-motorized pedestrian crash

which occurred at Main Avenue and 24th Street North and 16
incapacitating injury crashes. Figure 4.20 maps all severe non-
motorized crashes within the MPO Boundary between 2013 and
2017.

Figure 4.15: Pedestrian Crashes by Severity Level, 2013-2017 Figure 4.16: Bicycle Crashes by Severity Level, 2013-2017

Fatal mm
Incapacitating Injury

Non-Incapacitating Injury _
Possible Injury _
|

Property Damage Only
0 5 10 15 20

2013 m2014 m2015 m2016 2017

SAFETY PERFORMANCE MEASURES AND TARGETS

The FHWA defines Safety Performance Management (Safety
PM) as a strategic approach that uses system information to make
investment and policy decisions to achieve national performance
goals. The five performance measures, as five-year rolling
averages, include:

» Number of Fatalities

» Rate of Fatalities per 100 million Vehicle Miles Traveled
(VMT)

» Number of Serious Injuries
» Rate of Serious Injuries per 100 million VMT

» Number of Non-motorized Fatalities and Non-motorized
Serious Injuries

Fatal
Incapacitating Injury

Non-Incapacitating Injury

.
[
|

Property Damage Only

m2013 m2014 m2015 m2016 2017

State DOTs are required to set their own annual safety performance
targets in their Highway Safety Improvement Program (HSIP).

In general, NDDOT's goal is to reduce crashes by one percent.
Table 4.14 shows the current NDDOT targets for the five safety
performance measures. NDDOT sets targets for the number of
motorized fatalities, number of motorized serious injuries, number
of non-motorized fatalities and serious injuries. These numbers are
for the entire state and are therefore not comparable to the smaller

area of the MPO boundary.

The remaining two performance measures are calculated using
vehicle miles traveled (VMT), which is the amount of travel for all
vehicles in a geographic region over a given period of time.

Table 4.14: Safety Performance Measures and Targets

. . DDO
Number of Motorized Fatalities 138.0
“Rate of Fatalities per 100 million VMT 1.366
Number of Motorized Serious Injuries 516.0
°Rate of Serious Injuries per 100 million VMT 5.088
Number of Non-Motorized Fatalities and Non-Motorized Serious Injuries* 34.8

2The MPO will adapt current NDDOT targets for rate calculated goals
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Figure 4.17: Serious Vehicular Crashes
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Figure 4.18: Urban Intersection Crashes
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Figure 4.20: Serious Non-Motorized Crashes
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REGIONAL TRANSIT SYSTEM

Public transit service in the Bismarck-Mandan metropolitan area
is provided by the Bis-Man Transit Board. Fixed route service is
provided through Capital Area Transit (CAT) and paratransit/
demand response is provided through Bis-Man Transit. The City
of Bismarck has contracted these services through the Board since
the service was first offered in 1990. Fixed route service was first
offered in 2004.

Transit service and investment is guided through planning efforts

in the Transit Development Plan (TDP), which was adopted in April
2019. Below is a summary of the transit existing conditions from the
current update efforts.

Figure 4.21: Annual CAT Ridership and Operating Costs

145,000 $1,500,000
140,000 $1,400,000
135,000

$1,300,000
130,000

$1,200,000
125,000
120,000 $1,100,000
115,000 $1,000,000

2012 2013 2014 2015 2016

B Trips === Operating Costs

Fixed Route Service

CAT operates six fixed routes, providing more than 125,000 trips
each year since 2012. Routes are shown in Figure 4.25. Four routes
primarily operate in Bismarck and two routes primarily operate

in Mandan. These routes operate six days per week with service
generally between 6:30 AM and 7 PM on weekdays and 8 AM
to 7 PM on Saturdays. Fixed route ridership on CAT has declined

11 percent since 2012, while operating costs have declined just 1.4
percent in the same time period, as shown in Figure 4.21.

Revenue hours (number of hours transit service is available) has
declined by less than one percent since 2012, yet passengers
per revenue hour has declined by 10 percent. Revenue miles (the
number of miles required for transit service) has increased more
than one percent since 2012, yet passengers per revenue mile has
decreased nearly 12 percent. Table 4.15 shows selected service
indicators from the Existing Conditions Report of the upcoming TDP.
Table 4.15: Fixed Route Transit Service Indicators

Service Indicator 2012 2016 g:::g;
Passenger Trips 141,067 | 125,760 | -10.9%
Operating Costs $1.39M | $1.37 M | -1.4%
Passengers per Revenue Hour 71 6.4 -10.0%
Passengers per Revenue Mile 0.5 0.4 -11.9%
Cost per Passenger $9.85 | $10.89 | 10.6%
Cost per Revenue Hour $70.21 | $69.87 | -0.5%
Farebox Recovery Ratio 5.8% 5.5% -5.5%

Figure 4.22:Passenger Boarding CAT Bus
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—
1001 ..

CAT 323.9228
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Excluding Route 4, each route operates on one-hour frequencies. school, and 1st Street NE.
Route 4 operates on a two-hour frequency. Route 1 is the most

productive route, providing an average 58 rides per day (weekday There are 31 vehicles avoi.lcble for .tronsit service in the Bismarck-
and Saturday); it serves Cashwise Foods, library, Capitol Building, Mandan metro. arearanging from light-duty vans to.heovy-duty
and Gateway Mall. Route 3 has the lowest average daily ridership large buses. Nine are dedicated for fixed route service and 22
at 39 trips per day (weekday and Saturday); it serves Cashwise for paratransit service. A summary of the fleet and its condition is
Foods, the airport, United Tribes Technical College, and the shown in Table 4.16.
University of Mary. Ridership by routes are shown in Figure 4.23. Table 4.16: Transit Vehicles Age and Condition
Figure 4.23: 2016 Average Daily CAT Ridership by Route ervice
70 e D ed atego onditio
60 Fixed Route | 401 | 2004 | HD Small Bus Adequate
50 Fixed Route | 402 | 2004 | HD Small Bus Good
o Fixed Route | 403 | 2004 | HD Small Bus | Decommissioned
Fixed Route | 601 | 2006 | HD Small Bus Good
30 Fixed Route | 602 | 2006 | HD Small Bus Good
20 Fixed Route | 1001 | 2010 | HD Small Bus Good
10 Fixed Route | 1002 | 2010 | HD Small Bus Good
0 Fixed Route | 1003 | 2010 | HD Small Bus Good
Route 1 Route 2 Route 3 Route 4 Route 5 Route 6 Fixed Route | 1501 | 2015 | HD Large Bus Excellent
Paratransit Service Fixed Route | 1502 | 2015 | HD Large Bus Excellent
Bis-Man Transit operates the paratransit and demand response Paratransit 38 | 2010 MD Bus Good
service for the Bismarck-Mandan area. In 2016, Bis-Man Paratransit 44 | 2009 MD Bus Good
paratransit provided 19 percent more rides than CAT fixed route X
service. Ridership on this service has also declined since 2013, by Paratransit 47| 2009 MD Bus Good
about eight percent. Annual ridership is shown in Figure 4.24. Paratransit 48 | 2009 MD Bus Good
Figure 4.24: Annual Bis-Man Paratransit Ridership Paratransit 49 | 2009 MD Bus Good
170,000 Paratransit 53 | 2012 MD Bus Good
165,000 Paratransit 54 | 2012 MD Bus Good
140,000 Paratransit 55 | 2012 MD Bus Good
Paratransit 31 | 2001 MD Bus Good
155,000
Paratransit | 1701 | 2017 MD Bus Excellent
150,000
Paratransit | 1702 | 2017 MD Bus Excellent
145,000 Paratransit | 1703 | 2017 MD Bus Excellent
140,000 Paratransit | 1704 | 2017 MD Bus Excellent
135,000 Paratransit 62 | 2012 | LD Van/Bus Excellent
2013 2014 2015 2016 2017
Paratransit 63 | 2012 | LD Van/Bus Excellent
Transit Assets Paratransit | 1801 | 2018 |  MD Bus Excellent
Transit assets include administrative offices, bus shelters, and Paratransit | 1802 | 2018 MD Bus Excellent
maintenance facilities, and vehicles. These must be maintained in a :
state of good repair and require investments over time. Paratransit | 1803 | 2018 MD Bus Excellent
Paratransit | 1804 | 2018 MD Bus Excellent
CAT owns 15 shelters across Bismarck and Mandan for its fixed n - e | o VDB Eccoll
route service. These shelters are placed at high ridership locations. arafransit 90 olg us LD
Shelter locations in Bismarck include the two Walmarts, Gateway Paratransit | 1902 | 2018 MD Bus Excellent
Mall, Arrowhead Plaza, Bismarck State College, West Central LD = Light Duty MD = Medium Duty HD = Heavy Duty

Human Services, McDonalds (Burnt Boat Drive), High Rise on
Bowen Avenue, United Tribes Technical College, 7th Street near
CHI. Shelter locations in Mandan include Liberty Heights, Mandan
Brave Center, Dan’s Supermarket, 8th Avenue near Ft. Lincoln
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Transit Needs

The transit service operating costs have been exceeding the
revenue. This is due in part because of reduced local and federal
revenues and increased operating costs due fo new operational
contracts. In response to this, the capital reserves have been used
to finance services and capital improvements. This has led to an
annual $500,000 negative balance that is not sustainable, and
as such, the transit service needs to make changes else the fund
revenue will be exhausted in 2020.

SERVICE CHANGES DEPENDENT ON FUNDING

The Bis-Man Transit Development Plan recommended two
alternatives depending on the level of funding that becomes
available to the transit service. The first was to reduce services if
no funding increase is feasible or if an increase in funding is likely
where to spend the funding to increase the level of service.

Service Reduction

While the level of service may need to be reduced due to costs,

it does come with the risk of losing federal funding, making it

less competitive for the Small Transit Intensive Cities Program. If
service was to be reduced, the plan recommended that it target the
following reduction options.

» Convert Purple and Brown routes to 120 minute frequency. This
would save $235,000 in annual operations costs but result in
a projected 40 percent reduction in ridership on these routes.

» Eliminate the age qualifier for paratransit (currently 70 years of
age). This would save $196,000 in annual operations cost by
moving more people to fixed route service.

» Reduce paratransit hours. This would save more than

$100,000 annually.

Service Enhancements

If additional revenue is secured, the TDP recommended service
level enhancements through expanded transit coverage, service
hours, and frequency.

Expanded transit coverage would be accomplished through flex
routes, providing improved service to areas with higher density
and low-income populations with a curb-to-curb service and
designated checkpoints. The proposed flex routes are shown in
Figure 4.26 and Figure 4.27.

The current service operates six days per week between 6:30 AM
to 7 PM on weekdays and 8 AM to 7 PM on Saturdays. Paratransit
service operates 6:30 AM to midnight Sunday through Saturday.
The current service hours do not provide travel options for persons
working retail or second shift jobs. Expanded service hours on
weekdays and Sunday service would expand job access and
mobility.

EXISTING SYSTEM PERFORMANCE

Figure 4.26: Mandan Flex Route
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Improving frequency route reduce the amount of time between
routes. Currently, most routes run on a one-hour headway,

with Route 4 using a two-hour headway. These headways are
inconvenient. The TDP recommended improving the Blue and Black
routes to 30-minute frequency on weekdays and upgrade the Red
route to a 60-minute frequency on weekdays.
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TRANSIT SERVICE FACILITIES

Providing amenities at transfer and high demand stop locations
is essential. These include amenities such as bus pads, benches,
and shelters. Currently, the transit service owns 15 shelters
across Bismarck and Mandan for its fixed routes. Providing and
maintaining these service facilities is vital for a successful transit
system, and the transit service will need to provide future transit
facilities if it will add new routes and have increased ridership.

The current transfer hub along Front Avenue does not provide

the waiting areas and well-designed transfer location that would
provide for the convenience and comfort that would increase

the level of service. It has been recommended in the 2012 Transit
Development Plan, the 2013 Downtown Bismarck Subarea Plan,
and the 2019 Transit Development Plan that the there is a need for
a downtown transit center. This multimodal center would provide

CAPITAL IMPROVEMENTS

The transit service currently has 31 vehicles available which range
from light-duty vans to large heavy-duty buses. Of the buses, nine
of them are dedicated to the fixed service while the remaining 22
provide service for the paratransit route. To operate effectively,
transit services require bus fleets and spares available to maintain
a consistent level of service. It is ideal for buses to replaced when
approximately twelve years of age. As the buses age, they begin to
face increasing maintenance costs and have an increased number
of road failures and service disruptions. Not only do the older
buses cost more to maintain they also cause dissatisfaction for the
customers utilizing the service as they have routes more frequently
disrupted due to failures. The TDP estimated the total capital costs
between 2020 and 2025 would approach $5.5 million.

multiple benefits to transit riders such as access to fixed routes, taxi-
hailing locations, and access to multimodal trails. This, however, is a

long term project.

Figure 4.28: Downtown Transit Center Concept from Downtown Bismarck Subarea Plan
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BicYycLE AND PEDESTRIAN SYSTEM

Bicycling and walking are important for recreation and
transportation in the Bismarck-Mandan region for residents and
visitors alike. The region was awarded a Bronze Level “Bicycle
Friendly Community” designation from the League of American
Cyclists in 2016. This designation reflects the community’s strong
network of multi-use trails, presence of community organizations
that actively advocate for cycling and provide public education
outreach, and inclusion of bicycling facilities in the 2015 Bismarck
Mandan MPO Long Range Transportation Plan.

Since the 2015 Bismarck-Mandan MPO MTP, awareness of
bicycling and walking options has continued to grow. In 2017, the
Bismarck-Mandan MPO and its partners developed a bicycle and
pedestrian plan to support engineering, education, encouragement,
enforcement, and evaluation efforts to continue to advance
bicycling and walking as safe, comfortable, and reliable modes of
transportation in cities of Bismarck and Mandan. The plan included
five goals for improving the bicycle and pedestrian network in the
region:

» Network Use: Increase the number of bicycling and walking
trips made by people in Bismarck and Mandan.

» Connectivity: Develop a connected network of bicycling and
walking routes throughout both communities in partnership
with local, regional, and state partners. Connect bicycling
and walking routes to community destinations and other
transportation systems, including transit.

» Safety and Comfort: Build and maintain safe and comfortable
bicycling and walking facilities for people of all ages and
abilities. Support driving, walking, and bicycling behaviors that
increase the safety of people who walk and bicycle.

» Maintenance: Protect the public’s investment in the bicycling
and walking system over the long-term and ensure system
accessibility all year round.

» Planning: As new commercial and residential projects are

planned, integrate bicycle and pedestrian facilities with project
designs during the development review process.

This Metropolitan Transportation Plan includes a summary of
research and analysis developed for the Bicycle and Pedestrian
Plan and moves the planning process for these modes forward.

EXISTING SYSTEM PERFORMANCE
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Existing Facilities to support bicycling and walking include bicycle racks and

The Cities of Bismarck and Mandan are home to 516 miles of trail kiosks throughout both communities. Existing facilities are
bicycle and pedestrian facilities, including sidewalks, multi-use summarized in Table 4.17 and illustrated in Figure 4.32 (from the
trails, and on-street bicycle facilities. Other infrastructure investments 2017 Bicycle and Pedestrian Plan).

Table 4.17: Existing Facility Types

Facility Type Description

Sidewalks are located on most streets in Bismarck
and Mandan and are typically located on both
sides of the street once a property is developed.

Bismarck: 437 miles
Mandan: No data

SIDEWALKS

continue past city limits into Morton County and
Burleigh County.

n

:—t' These trails are separated from the roadway and

= used for bicycling, walking, running, or other non-

w motorized activities. There are multi-use trails in Bismarck: 52 miles
= both Bismarck and Mandan. Many of these trails Mandan: 18 miles
r

=2

=

Some roads in Bismarck include dedicated bicycle
lanes, which are between 4 and 6 feet wide and
marked with paint.

Bismarck: 4 miles
Mandan: O miles

BICYCLE LANES

space for bicyclists.

n

L

-

2

2 Some residential and collector roads in Bismarck

A are marked with Share the Road signs and/or Bismarck: 5 miles
2 street markings to encourage motorists to make Mandan: O miles
™

(-4

<

I

n

The Bismarck-Mandan MPO conducted a recent
count of bicycle racks in the two cities. This
plan includes a description and map of known
locations of these racks.

136 Total Racks

BIKE RACKS

516 Miles of Pedestrian and Bicycle Facilities
136 Bike Racks




Bike Rack LocaTioNs AND COMMUNITY DESTINATIONS

The Bicycle and Pedestrian Plan identified community destinations
and bicycle parking opportunities, with the goal of understanding
if bike racks were available at popular destinations. Figure

4.32 illustrates known locations of bike racks in Bismarck and
Mandan. This figure also shows community destinations that
typically generate bicycling and walking trips, such as schools,
employment centers, and civic facilities. This data was collected
via crowd-sourcing by the Bismarck-Mandan MPO as part of the
2016 League of American Cyclists Bicycle Friendly Community
application.

In total, the 136 bike racks provide 1,913 spaces for bike parking in
the two communities. An estimated ten percent or less of these bike
racks conform to the American Pedestrian and Bicycle Professional
(APBP) guidelines for secure bike racks. All bike parking in the two
cities are racks. In May 2017, one indoor bike parking facility was
added in a downtown parking garage, on 6th Street and East
Thayer Avenue, and it conforms to APBP guidelines (bike corral).
Additional bike parking facilities that were not identified by the
Bismarck-Mandan MPO as part of the planning process may exist.

EXISTING SYSTEM PERFORMANCE

System Gaps

Numerous gaps in bicycle and pedestrian facilities exist across

the cities of Bismarck and Mandan. The 2015 Long Range
Transportation Plan identified a possible future network, which
was incorporated into the 2017 Bicycle and Pedestrian Plan. The
new connections identified as part of the Bicycle and Pedestrian
Plan were determined by several factors. First, an extensive effort
was undertaken to gather public input. Through a series of data
gathering opportunities - wikimap survey, Survey Monkey, website
comments, and dotmocracy voting and feedback during public
open houses - new potential connections were identified. These
routes were based on existing bike routes, routes the public would
like to ride in the future, and barriers that would have an impact on
safety, equity, accessibility, mobility, and demand. The prioritized
routes based on this effort is shown in Figure 4.33.

The full network was then evaluated to identify ten routes and

ten intersections in Bismarck and five routes and five intersections
Mandan where improvements should be prioritized. From there,
steering committee members identified a total of five critical
routes and intersections in the region that should be the focus

for implementation over the next five years. The plan identified
different opportunities and constraints for the following routes and
intersections:

PRIORITY ROUTES
» Bismarck Priority Route #1: South Washington Street

» Bismarck Priority Route #2: North 4th Street & Dominion
Street

» Bismarck Priority Route #3: 12th Street
» Mandan Priority Route #1: éth Avenue SE
» Mandan Priority Route #2: 3rd Street SE and SW

PRIORITY INTERSECTIONS
» Bismarck Priority Intersection #1: South Washington Street &
Bismarck Expressway

» Bismarck Priority Intersection #2: East Divide Avenue & State
Street

» Bismarck Priority Intersection #3: 1-94 South Ramp & State
Street

» Mandan Priority Intersection #1: East Main Street & East
Mandan Avenue

» Mandan Priority Intersection #2: 3rd Street SE & 6th Avenue
SE

These prioritized routes are shown in Figure 4.34. Because the
Bicycle and Pedestrian Plan was not an in-depth engineering
study, further preliminary and detailed engineering will need to be
completed with the development of each route as part of the final
implementation.
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Bicycle Level of Traffic Stress

Bicycle level of traffic stress (BLOTS) is a rating given to a road
segment or crossing indicating the traffic stress it imposes on a
cyclist. BLOTS is a comparable metric to the vehicular level of
service and reflects the desirability of a route for different types of
cyclists.

BLOTS on a segment typically includes pavement condition and
facility width, buffer type and width, number of travel lanes, general
land use, functional class, and daily traffic.

BLOTS at a crossing typically includes the functional class, traffic
lanes and posted speed, ADT, median refuge, lighting, and traffic
control.

Traffic stress ranges from 1 to 4:

» Level of Traffic Stress 1: Strong separation from all except
low speed, low traffic volume. Simple crossings. Suitable for
children.

» Level of Traffic Stress 2: Except in low speed/low volume traffic
situations, cyclists have their own place to ride that keeps them
from having to interact with traffic except at formal crossings.
Along higher speed and multilane traffic, there is physical
separation. Most adults can tolerate this level of traffic stress.

Level of Traffic Stress 3: Involves interaction with moderate

4

speed or multilane traffic, or close proximity to higher speed
traffic. Appropriate for confident cyclists.

M

Level of Traffic Stress 4: Involves interaction with higher speed
traffic or close proximity to high speed traffic. Appropriate for
the most experienced cyclists.

Figure 4.35 shows the bicycle traffic stress for selected routes in the
Bismarck-Mandan metro area.

Pedestrian Level of Traffic Stress
Pedestrian level of traffic stress (PLOTS) follows a similar
methodology to BLOTS - a rating given to a road segment or
crossing indicating the traffic stress it imposes on a pedestrian.
PLOTS too is a comparable metric to the vehicular level of service
and reflects the desirability of a route for different types of
pedestrians.

PLOTS on a segment typically includes sidewalk condition and
width, buffer type and width, the presence and width of bike lanes
or parking, number of traffic lanes and posted speed, lighting, and
general land use.

PLOTS at a crossing typically includes the functional class of the
roadway, traffic lanes and posted speed, ADT, sidewalk ramps,
median refuge, lighting, and traffic control.

Traffic stress ranges from 1 to 4:

» Level of Traffic Stress 1: Little to no traffic stress and requires
little attention to vehicular traffic. Simple crossings. Suitable for
children, groups of people, and people with mobility devices.
Typically along low volume and low speed roads with buffer
between pedestrian space and roadway.

» Level of Traffic Stress 2: Little traffic stress with good sidewalk
conditions. May be along roadways with higher speeds and
volumes. More care is needed at crossings and it may not be
appropriate for young children.

» Level of Traffic Stress 3: Moderate stress that would make
a user feel uncomfortable, but safe. Includes higher speed
roadways with smaller buffers and may be impassable for a
person using mobility devices.

» Level of Traffic Stress 4: High traffic stress would lead few users
to select this facility. Traffic speeds are moderate to high with
limited pedestrian facilities or buffer. There may not be any
facilities here at all. Users will likely only select this route when
no other route is present.

Figure 4.36 shows the pedestrian traffic stress for selected routes in
the Bismarck-Mandan metro area.
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Figure 4.32: Community Destinations
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Figure 4.33: Intersection and Connection Analysis Scoring
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Figure 4.35: Bicycle Level of Traffic Stress
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Figure 4.36: Pedestrian Level of Traffic Stress
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FREIGHT SYSTEMS

The safe and efficient movement of freight through the Bismarck-
Mandan metropolitan area is essential for the economic vitality
of the region. The regional economy and business community rely
on direct freight linkages to the wider economy to maintain and
enhance the local economy. The Metropolitan Transportation Plan
(MTP) includes an element that focuses on specific freight issues
but this element of the MTP can help further refine freight system
needs and reduce conflicts between the freight system and other
transportation network users.

Freight Network

Truck freight relies on a set of key network links o move through
and around the Bismarck-Mandan metro including 1-94, US 83,
and three North Dakota State Highways, ND 6, ND 1804, and ND
1806. Local truck routes on the city and county networks connect
these key freight networks to the metro area’s largest industrial
generators. The key freight network is shown in Figure 4.38.

HiGHWAY FREIGHT NETWORK
The highway system is the backbone of an efficient and effective
freight network. This includes:

» 1-94: runs east-west across the state connecting Montana and
Minnesota. lts termini are Billings, MT and Port Huron, M.

» US 83: runs north-south connecting Canada to Mexico.

» ND 6: runs north-south connecting South Dakota Highway 64
to the 1-94 Business Loop in downtown Mandan.

» ND 1804: runs northwest-southeast connecting South Dakota
to Montana along the east side of the Missouri River.

» ND 1806: a northwest-southeast highway connecting South
Dakota to the Morton County border along the west side of the

Missouri River.

EXISTING SYSTEM PERFORMANCE

Figure 4.37: US 83/ND 1804 Interchange with I-94

OTHER FREIGHT CORRIDORS
There are multiple other formally designated routes that are critical
to supporting movement in the nation, state, and region:

» Critical Rural Freight Corridors (CRFC) and Critical Urban
Freight Corridors (CUFC): provide important regional and
last mile connections within the overall National Highway
Freight Network.

Strategic Highway Network (STRAHNET): developed by
the Department of Defense to identify roadways critical to the
nation’s defense. STRAHNET in Bismarck includes I-94 and US
83.

» State Strategic Freight System: corridors designated by
the State of North Dakota as necessary to sustain the state’s

P

¥

economy and expand competitiveness.

LocaL Truck Routes

On city and county truck routes, load restrictions are often in
place to protect the roadway during the spring thaw. Mandan
does not have officially designated truck routes. Restrictions can
create challenges for truck freight, resulting in more trucks using
the roadway with lighter loads and increasing conflicts with
other roadway users or delaying shipments which may impact
operations.




Freight Generators

The Freight Study used American Trucking Research Institute (ATRI)
data and Census Block Groups to identify areas of high truck
activity, typically commercial and industrial areas. These areas are
shown in Figure 4.38.

The major freight generators in the metro area include

» Bobcat/Doosan Company: this location manufactures
Bobcat equipment attachments. It relies on the Bismarck
Expressway, South 26th Street, 1-94, and the Dakota, Missouri
Valley and Western (DMVW) railroad to receive supplies and
ship products.

» Cloverdale Foods: premium pork and beef product producer.
It relies on Old Red Trail /ND 10 and Sunset Drive to access
1-94.

» M&W Beef Packers: supplier of beef products. It relies on ND
1806 to access the regional marketplace.

» Northern Plains Commerce Center (NPCC): industrial
park with direct access to 1-94 and railway access through
DMVW. Includes a transload facility which handles bulk and

dimensional cargo.

Rail

The Bismarck-Mandan metro areas is served by two railways:
Burlington Northern Santa Fe (BNSF) and Dakota, Missouri Valley
and Western Railroad (DMVW). While railroads are privately
owned, their interaction with the overall transportation network

is important, especially within the realm of freight movement and
vehicular and non-motorized safety and mobility on at-grade
crossings. At-grade crossings are locations where train-vehicle
interactions can conflict and create safety concerns and cause
travel delays.

Table 4.18: Rail Activity Summary

B D
Trains per Day 4-22 1
Miles of Track 57.5 17.9
At-Grade Crossings 42 21
Grade Separated Crossings 19 2

RAILWAY SUMMARIES

BNSF

The BNSF railways are essential for the energy and industrial
sectors in the Bismarck-Mandan metro area. The BNSF railway
carries between four and 22 trains per day, on average,
depending on the railroad subdivision. The coal fired power
plants north of Mandan rely on the railway for coal shipments from
Wyoming. BNSF has a transloading facility in the Bismarck area
which supports the energy sector. This fransloading facility typically
transfers from pipeline to rail. BNSF also intends to construct a

new rail bridge over the Missouri River to the north of the existing

rail bridge; construction is anticipated to begin in the next few
years. Additionally, BNSF has future plans to develop a rail-served
industrial park in Mandan. This project has no timeline, but could
have significant impacts to both freight truck and rail activity in the
Bismarck-Mandan metro area.

DMVYW

The DMVW railroad serves the agriculture, energy, and biofuel
industries. The DMVW railway serves one train per day, on
average. They are a regional railroad with service in North
Dakota, South Dakota, and Montana. They maintain a fleet of
24 locomotives. Much of their trackage has weight and speed
restrictions that limit the long-term productivity of the route.

RAILROAD CROSSINGS

There are 84 railroad crossings in the Bismarck-Mandan metro
area. Most are at-grade crossings (75 percent). The remaining 25
percent are grade separated crossings, where the train tracks pass
over (overpass) or under (underpass) the road.

The Federal Highway Administration (FHWA) developed eleven
criteria to determine when highway-rail grade crossings should be
considered for grade separation or otherwise eliminated across
the railroad right of way. After reviewing the eleven guidelines, it
was determined that the only potential criteria that could be met

is guideline (viii) for crossing exposure. This guideline notes that

if the crossing exposure (the product of the number of trains per
day and AADT) exceeds one million in urban areas or 250,000
in rural areas, then the highway-rail at-grade crossing should be
considered for grade separation or elimination. Analysis of each
highway-rail at-grade crossing within the Bismarck-Mandan metro
area found that none of the existing crossings met the exposure
criteria. The three highway-rail at grade crossings with the highest
exposures in the area are shown in the Table 4.19. However,
because they do not meet the threshold for crossing exposures
within an urban area of one million, they are not recommended for
grade separation, under existing traffic conditions.

Table 4.19: Highest Rail Crossing Exposure Locations

DO O o) Q PO
087675T Bismarck - 3rd Street 243,900
087660D Bismarck - 26th Street 158,700
087665M Bismarck - 19th Street 152,200




Figure 4.38: Truck Routes
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Figure 4.39: Rail Crossings
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AIR TRANSPORTATION

The Bismarck-Mandan metropolitan area is served by the Bismarck
Municipal Airport and Mandan Municipal Airport. Only the
Bismarck Municipal Airport provides scheduled commercial service.

Mandan Municipal Airport

The Mandan Municipal Airport is located south of Mandan along
ND 6 and County Road 138. Itis a general aviation airport with
32 aircraft based at the airfield averaging 22 operations per
day. Operations include local general aviation, transient general
aviation, military, and air taxi.

Bismarck Municipal Airport

The Bismarck Municipal Airport (BIS) is located south of the East
Bismarck Expressway on ND 1804 /University Drive. American
Airlines, Delta, United, Frontier Airlines (added in 2015), and
Allegiant (added in 2004) provide regularly scheduled commercial
flights. These airlines provided flights to nearly 284,000 people

in 2017, the highest number of boardings ever recorded at the
Bismarck Municipal Airport. The recently completed airport master
plan expects boardings to continue to grow around two percent per
year through 2035.

Figure 4.40: Annual Enplanements at BIS
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The top 9 destinations for passengers boarding and arriving at
the Bismarck Municipal Airport are shown in Table 4.20. These
locations are 47.5 percent of annual passenger trips taken to and
from the airport.

Table 4.20: Top Origins and Destinations for BIS

Las Vegas, NV 10.2%
Phoenix, AZ 9.8%
Denver, CO 8.1%
Orlando, FL 5.3%
Minneapolis, MN 4.9%
Dallas, TX 3.1%
Seattle, WA 21%
Chicago, IL 2.1%
Washington, DC 1.8%

EXISTING SYSTEM PERFORMANCE

ON-TIME PERFORMANCE

From 2010 to 2017, the Bismarck Municipal Airport has averaged
80.6 percent on-time operations, this is comparable to the on-time
arrival performance of all US airports (79.7 percent) in the same
time frame. An aircraft is considered delayed when it arrived 15

or more minutes after the schedule. The most significant drivers of
delay are air carrier delay, national aviation system delay, and the
delayed arrival of the aircraft.

Figure 4.41: Annual On-Time Performance
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The Bismarck Municipal Airport also provides scheduled and
on-demand air cargo services. In 2015, total landed weight of
air cargo at this airport was 7.9 million pounds, a 36.2 percent
increase over 2014. The forecasts included in the airport master
plan expect air cargo to continue to grow around 0.5 percent
annually through 2035.

Figure 4.42: Annual Landed Cargo (Millions of Pounds)
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F/gue 4.43: Aerial Image of BIS Airport




— — —-— -

M?ndan
County Municipal
Airport

I I

|
]
=

pniry g

e
| LT
Bqélei&E‘Coun‘ty gl
=

1 Miles

Figure 4.44: Airports

Airports

A Other Airports and Helipads
Maijor Airport Runways

Metropolitan Planning Organization Boundary

L 1 Boundary

Roadway by Functional Classification

Interstate

Principal Arterial
— Minor Arterial

—— Collector

Railroads

2045

’ Metropolitan
Transportation
Plan

/
ARRIVE

: \ )
Bismarck-Mandan
MPO & A



This page intentionally left blank.



ENVIRONMENTAL

When developing transportation projects, consideration of
environmental constraints is necessary. These constraints may
include sensitive environmental resource areas (cultural, wetlands
and protected waters, threatened and endangered species) and
environmental justice. These constraints will be used to screen
alternatives that are identified through this project.

Sensitive Environmental Areas

Sensitive environmental areas that could potentially be affected

by projects developed in this plan are discussed here. However,
projects will require additional environmental analysis during the
project development stage prior to implementation.

ARCHAEOLOGICAL AND HISTORIC RESOURCES

Archaeological and historic resources might include historical
buildings, like the Bismarck Tribune Building or the Burleigh County
Courthouse; or Native American villages or burial grounds. The
National Historic Preservation Act protects these resources and
requires fransportation projects to undergo additional analysis

to ensure they do not disturb or do harm to these resources. This
analysis would likely include a Class | literature review, which
reviews documentation completed for previous transportation
projects and a Class Il field review, which is a systematic detailed
field inspection done by or under the direction of professional
historians, archaeologists, and other specialists as appropriate.

WETLANDS AND WATER RESOURCES

Impacts to wetlands and waters of the U.S. will also be considered
as transportation projects move from the earliest phases of planning
to construction. As a low lying areq, there are many areas that
could potentially be impacted by transportation projects including
the Missouri River, streams, wetlands, and floodplains. Wetland
delineation and coordination with the United States Corps of
Engineers will be necessary to mitigate impacts.

THREATENED AND ENDANGERED SPECIES
Transportation projects must also consider the impacts to threatened

and endangered species and their critical habitats. The Missouri
River and the adjacent floodplains has been listed by the U.S. Fish
and Wildlife Service as critical habitat for piping plover. Impacts to
grass and prairie habitat in the area could affect the black-footed
ferret. The northern-long eared bat often occupies bridges and box
culverts, so simple replacements also require coordination to ensure
impacts are mitigated.

SECTION 4(F) AND SECTION 6(F) RESOURCES

Section 4(f) of the Department of Transportation Act (DOT Act)

of 1966 included a special provision which is intended to protect
publicly owned parks, recreational areas, wildlife and waterfowl
refuges, or public and private historical sites. The Liberty Memorial
Bridge and the trail along the west side of Sertoma Riverside Park
are examples for 4(f) properties in Bismarck.

Section 6(f) of the Land and Water Conservation Act protects state
and locally sponsored projects that were funded as part of the Land
and Water Conservation Fund. Fort Abraham Lincoln State Park in
Mandan would be one example of a Section 6(f) property.

Environmental Justice

Executive Order 12898 of 1994 introduced environmental justice
(EJ) in the transportation planning process to ensure federal actions
and funding of potential improvements to the transportation network
do not have disproportionately high and adverse impacts on low-
income or minority populations. The EJ principles are

» To avoid, minimize, or mitigate disproportionately high and
adverse human health and environmental effects, including
social and economic effects, on minority and low-income
populations.

» To ensure the full and fair participation by all potentially
affected communities in the transportation decision-making
process.

» To prevent the denial of, reduction in, or significant delay in the
receipt of benefits by minority and low-income populations.

EJ areas are identified in Figure 4.47 and Figure 4.48.

Figure 4.45: Missouri River

EXISTING SYSTEM PERFORMANCE




ITS

Intelligent transportation systems (ITS) is an operational system

of transportation technologies that, when combined, improve

the safety, efficiency, reliability, and cost effectiveness of the
transportation system. ITS is a wide-ranging set of technologies but
its implementation typically impacts vehicular efficiency and safety.

ITS remains a relatively new aspect of the transportation
infrastructure and its deployment has been limited in small urban
areas like Bismarck-Mandan. However, there are many ITS
examples currently deployed around the world. Some include
traffic signal improvements like loop detectors, cameras, and
fiber optic interconnect; traveler information systems like 511 and
dynamic message signs; ramp metering; global positioning systems
(GPS); driver assistance systems; and smart phone applications.
In the future, ITS is likely to include connected and autonomous
vehicles for freight, personal use, and public transit, enhanced
emergency response, and real-time data analytics.

The Bismarck-Mandan Metropolitan Planning Organization
maintains a Regional Intelligent Transportation Systems Architecture
to guide the implementation of ITS within the Bismarck-Mandan
metro areq, as well as coordinate the funding, deployment,
information sharing, and operations of ITS systems. It includes five
major components: traffic and travel management; maintenance
and construction management; emergency management; advanced
data management; and transit management. This document is a
living one and the MPO has established an update cycle; it was
most recently updated in 2014.

In 2017 the City of Bismarck completed a signal system assessment
and city-wide fiber interconnect study. The outcome of this

study pointed towards opportunities to improve transportation

and community safety through upgrades to the existing city of
Bismarck and NDDOT signal systems. The study also highlighted
opportunities to improve interconnection of Bismarck and NDDOT
facilities through existing signal related fiber systems. As part of this
study, transportation technology was cataloged and is shown in
Figure 4.49.

SECURITY

Security of the transportation network is a critical part of this
Metropolitan Transportation Plan. In fact, the first requirement for
MPOs to incorporate security into their long range plan occured in
2005 under the SAFETEA-LU transportation authorization. Security
planning is essential because it helps the Bismarck Mandan MPO
prepare and respond to natural- and human-caused events that
affect the transportation system.

The US Department of Homeland Security (DHS) was formed

in response fo the attacks on September 11, 2001 and prepares
for and addresses security threats of all types across the country.
Protecting the national transportation network is an important
component of DHS' work. Every five years, DHS issues a
Transportation Systems Sector-Specific Plan (TSSSP). The 2015 Plan
addresses the resilience of transportation infrastructure, as a critical
component of national infrastructure.

Goals from the 2015 TSSSP include:

» Goal 1: Manage the security risks to the physical, human, and
cyber elements of critical transportation infrastructure.

» Goal 2: Employ the Sector’s response, recovery, and
coordination capabilities to support whole community
resilience.

» Goal 3: Implement processes for effective collaboration to
share mission-essential information across sectors, jurisdictions,
and disciplines, as well as between public and private
stakeholders.

» Goal 4: Enhance the all-hazards preparedness and resilience
of the global transportation system to safeguard U.S. national
interests.

The federal government implements these goals through a risk
management framework, identifying priority infrastructure to
protect.

Recognizing the importance of transportation security, the Bismarck
Mandan MPO has undertaken several activities to improve security
of their local system.

P

4

Coordination and Collaboration with Emergency
Responders. The MPO works closely with emergency
responders in the region including:
=The participation of emergency responders on the LRTP
committee and other MPO study committees/ efforts as

applicable.

=The inclusion of sections regarding emergency responders in
the January 2014 Regional ITS Plan.

» ldentification of Critical Assets. The MPO has identified
critical fransportation infrastructure assets including:

= Missouri River bridge crossings (roadway and rail

bridges).
=|-94 interchanges.
= Transit facilities.

=The transportation network as it provides access to key
security facilities such as utility plants, the State capitol, and
hospitals.

» Continue to Coordinate with State and Federal

4

Agencies. The MPO will continue to collaborate with local,
state, and federal agencies with concerns to natural disaster
preparedness, mitigation, response, and recovery activities.
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Figure 4.47: Environmental Justice Minority Areas
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Figure 4.48: Environmental Justice Poverty Areas
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GROWTH, TRENDS, AND FORECASTS

DEMOGRAPHIC TRENDS

Population, household, and employment growth in the Bismarck-
Mandan metro area are directly related to the demands placed on
the transportation network. As more people and jobs are located in
the region, there are more commuting and freight trips. This section
includes a review of the population, household, and employment
forecasts developed for the Bismarck-Mandan metro area as part
of the Bismarck-Mandan Model Review and Socio-Economic
Update Study.

Population Growth

The Bismarck-Mandan metro area population has historically
grown at a rate of 1.2 percent per year (1985 to 2015), however
more recent trends have shown a more significant growth rate,
around 2.4 percent per year (2010 to 2015). Recently, the 2045
socioeconomic forecasts were approved using the historic growth
rate around 1.2 percent per year, on average, resulting in more
than 50,000 new people by 2045, for an expected population of

164,500.

Figure 5.1: Current and Projected Population

This results in around 65,400 total households in the Bismarck-
Mandan metro area by 2045, an increase of more than 19,000
new households. This forecasts is lower (10.5 percent) than previous
25-year forecasts.

Figure 5.2: Current and Projected Households
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Employment Growth

180,000 Employment growth in the Bismarck-Mandan metro area is
160,000 expected to grow around 1.8 percent per year through 2045,
140,000 resulting in more than 49,000 new jobs, for a total of 121,000 jobs.
This forecast is slightly lower (2.6 percent) than previous 25-year
120,000 . forecasts, likely associated with the uncertainty surrounding energy
100,000 —_ o o development in western North Dakota.
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to 2005 (2.39), but has recently stabilized. The demographic .
forecasts expects a slight increase in household size through 2045. 2015 2020 2025 2030 2035 2040 2045
Table 5.1: Current and Forecasted Change in Socioeconomic Data
0 0
0 020 0 030 0 040 04
Metro Population 114,300 121,500 129,100 137,200 | 145,800 | 154,900 | 164,500 43.9%
Metro Households | 46,300 | 49,400 | 52,600 | 55800 | 59,000 | 62,100 | 65400 41.3%
Metro Jobs 71,800 77,900 83,900 92,000 99,800 109,400 | 121,000 68.5%




ExisTING AND FUTURE LAND UsE

The Bismarck-Mandan Model Review and Socio-Economic Update
Study identified representative land-use for residential, commercial,
and industrial properties across the metro. This analysis resulted

in multi-family and single-family typical housing units per acre

and commercial and industrial typical jobs per acre. These typical
densities are used to understand how much land will be required

to accommodate the future household and employment growth
through 2045.

With the demographic forecasts approved and the land use
densities determined, the future growth in the Bismarck-Mandan
metro area was geographically allocated to traffic analysis zones
(TAZs). TAZs are small units of geography used for travel demand
modeling. The size of a TAZ can vary; they are typically very small
in dense downtown areas and typically very large in growth and
rural areas. TAZ boundaries typically follow major streets and
roadways, political boundaries, and geographical boundaries
(rivers). TAZs are typically drawn to ensure land uses are similar,
keeping residential neighborhoods separate from commercial and
industrial developments.

The MPO worked with the member units of government (City of

Bismarck, City of Mandan, City of Lincoln, Burleigh County, Morton

County) to allocate their share of the metro area household and
employment growth to the TAZs within their jurisdiction.

Summary of Growth Areas

Throughout the Bismarck-Mandan metro, new jobs and household
growth is concentrated along the outskirts of the city, with a few
areas of infill development.

In Bismarck, State Street/US 83 is a major commercial corridor
currently, and that trend is expected to continue with more than
20,000 new jobs within one mile of the corridor through 2045. The
future Century Avenue corridor, east of Centennial Road, is also
an expected future commercial corridor, with more than 14,000
new jobs surrounding that corridor through 2045. Major pockets of
residential growth are scattered across the city.

In Mandan, the future commercial and industrial areas are
concentrated in the northwest along 1-94, with more than 4,500
new jobs expected through 2045. The largest residential growth
areas are also along the northern edge of the city, with more than
2,100 new households expected through 2045.

In Lincoln, growth areas are expected to be predominately
residential, with more than 3,000 new households by 2045 and
more than 500 new jobs by 2045.

Figure 5.4: New Residential Development along Old Red Trail in Mandan
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Figure 5.5: Forecasted Growth in Households by Traffic
Analysis Zones, 2015-2045

2045
Household Growth

Metropolitan Planning Organization Boundary

I L ¥ Boundary
Roadway by Functional Classification
| Interstate
I == Principal Arterial
: e Minor Arterial
I Collector
=)
2045 TAZ Data
I Additional Households
A 0-100
- A 101 - 200
| el 201 - 500
' - 501 - 1000
i 1001 - 1564
[
|
|
[ ]
1 &=
ARRIVE 2045
Bismarck-Mandan ¥ ] _I\rdetropoiitip
1804 MPO - % PE::SDOrta.mn
0 | 2 3




This page intentionally left blank.



Figure 5.6: Forecasted Growth in Employment by Traffic
Analysis Zone, 2015 - 2045
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FUTURE SYSTEM PERFORMANCE

The 2020 to 2045 Bismarck-Mandan Metropolitan Transportation
Plan uses a year 2045 planning horizon to provide a 25-year time
period after plan adoption for prioritizing regional transportation
improvements. This chapter provides a performance assessment of
the future transportation system.

INTRODUCTION TO TRAVEL DEMAND
MODELING

The travel demand model is a computer model used to estimate
travel behavior and demand for a specific time frame, based

on a number of assumptions. The model process begins with the
development of the travel network. This includes characteristics of
roads, bridges, and intersections. The model then estimates the 24-
hour travel demand for each roadway using the four-step modeling
process.

» Step 1: Trip Generation — how many trips are generated?
In this step, the model estimates the number of trips that are
produced in each Traffic Analysis Zone based on its residential
and employment characteristics.

» Step 2: Trip Distribution — where do trips go? In this step, the
model matches origins and destinations. These trips can occur
between the same zone, adjacent, or non-continuous zones.

» Step 3: Mode Choice — how do people get there? This step
typically is used to determine how people elect to travel
to their destination, whether its by car, walk, bike, or bus,
based on a variety of trip factors (purpose, travel time, travel
cost, availability or transit). Because nearly everyone in the
Bismarck-Mandan metropolitan area travels by personal
automobile, this step is omitted.

» Step 4: Trip Assignment — what routes do people take to get
there2 The final step of travel demand modeling is to assign
trips to roadways.

Once the four-step model process is completed, it is validated
and calibrated to match existing data collected on the roadway
network. This completes the 2015 base travel demand model.
The model is then updated with future demographic information
(population, households, and employment data) and any
transportation projects with identified funding to develop the 2030
and 2045 existing network travel demand models. Ultimately,
the model will be updated to include all transportation projects
identified in this fiscally constrained Metropolitan Transportation
Plan. This provides the most accurate estimate of future travel
conditions on the Bismarck-Mandan road network.

2030 FuTure NETWORK PERFORMANCE
By 2030, the Bismarck-Mandan metro area will add nearly
10,000 households and 20,000 jobs. Even with this anticipated
growth, the network will continue to operate effectively through
most of the metro, however, there are some areas of growing
congestion. Vehicle hours traveled (VHT) by all vehicles on the
network will increase 30.3 percent, while vehicle miles traveled

(VMT) by all vehicles on the network 7able 6.1: V/C Ratios and
will increase 28.5 percent. VHT Level of Service
growing at a faster rate than VMT

indicates increasing congestion, e relie el
however mild, through 2030. A <0.5

The travel demand model outputs B 0.5100.
volume to capacity ratios (V/C C 0.61t0.7
ratios) based on forecasted travel D 0.7t0 0.8
volumés and a roodwoyjs vehicular ¢ 081009
capacity based on a variety of

characteristics including speed and F >09

number of lanes. The V/C ratio

is used to assign a level of service (LOS), which is a letter grade
used to describe traffic operations. LOS “A” represents no delays
and LOS “F” represents gridlocked travel. The V/C ratios and their
corresponding LOS is shown in Table 6.1. Based on NDDOT and
MPO standards, LOS “D” or better is considered acceptable, while
LOS “E” and “F” are considered deficient.

The 2030 LOS is shown in Figure 6.1. Many of the metro’s most
heavily traveled arterial roadways will continue to see growing
congestion, especially in the northeast.

Table 6.2: 2030 Model Outputs

0 030
0 030
VHT 28,605 | 37265 30.3%
VMT 1,753,850 | 2,253,430 28.5%
%o of Links Over 12% 51% 322.3%
Capacity

2045 Future NETWORK PERFORMANCE
From 2030 to 2045, the Bismarck-Mandan metro area will add
another 10,000 households and 29,000 jobs. This anticipated
growth begins to overload the network, with many of the
functionally classified roadways over capacity. VHT increases far
outpace VMT increases, indicating significant congestion on the
network. The percent of roadway links over capacity increases
more than 10 times when compared to 2015.

The 2045 LOS is shown in Figure 6.2. Many of the metro’s most
heavily traveled arterial roadways will continue to see growing
congestion.

Maps with modeled Average Annual Daily Traffic (AADT) for 2030
and 2045 can be found in Appendix A.
Table 6.3: 2045 Model Outputs

0, 04
0 04 . .
VHT 28,605 | 55,650 94.5%
VMT 1753.850 | 2,932,685 67.2%
% of Links Over 1.2% 13.6% 1033.3%
Capacity
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ALTERNATIVE ANALYSIS

The alternatives analysis for this MTP was a multi-phased approach
to assist in the identification of projects that should be evaluated
and prioritized through 2045. This process included the following
analyses:

» The Macro-Level Analysis evaluated large project concepts
that would potentially address some of the most significant
transportation issues, like new river crossings, interchanges,
and other major connections.

» The Interstate Analysis completed a more detailed evaluation
of the 1-94 and |-194 mainline and existing interchanges.

» Smart Mobility workshop evaluated the impacts connected
and autonomous vehicles and technology solutions could have
on the transportation network.

» Project Evaluation and Prioritization scored and ranked the
universe of projects included in this MTP.

MAcRrRo-LEVEL ANALYSIS

There are a series of major project concepts that would address
some of the most significant transportation issues through the
Bismarck-Mandan metro area. These concepts are “clusters”

of individual projects representing a collection of generally
coordinated improvements to the transportation system and
designed to be constructed over time as funding is available. Many
of these clusters were included in the Envision 2040 Long Range
Transportation Plan and received support at the Futures Summit
(the first public meeting). The alignments shown were identified
from previous planning efforts, but any project that moves into
programming will require additional planning and engineering to
determine a final alignment.

This analysis focuses on technical information and does not
consider any environmental or funding challenges. It is simply to
help facilitate discussions of if, and when, these concepts should be
programmed.

Methodology

Nine concept clusters were independently modeled, including
various sub-options within each scenario and then analyzed and
tested against the following methodology.

Each concept has a tabular summary of its impacts, as well as a
graphical representation of the traffic impacts compared against the
2045 Existing + Committed (E+C) network.

ALTERNATIVES ANALYSIS

BeNerT/CosT RATIO

Benefit/ cost ratios help establish whether a project provides more
benefit to the transportation network than it costs over its entire
lifetime. To identify the concept clusters that provide the most
benefit for the Bismarck-Mandan MPO transportation network, the
following process was used to establish a benefit/cost ratio.

» Determine network-wide Vehicle Miles Traveled (VMT) and
Vehicle Hours Traveled (VHT). These elements are outputs of
the travel demand model. VMT and VHT were calculated for
the 2015 base model, 2030 Existing and Committed network
(E+C) model, 2045 E+C model and the 2030 E+C and 2045
E+C models with each concept cluster. Using these outputs, the
VHT and VMT reductions were calculated and monetized to
determine total benefits. These benefits will assume construction
in 2025 for 20 years of total benefits within the MTP’s study

horizon.

» Determine costs. The construction costs are based on the

¥

previous planning efforts. Annual maintenance costs were also
be incorporated and compared to the base E+C network. The
remaining capital value will be subtracted from the total cost
based on the expected useful life (25 years for roadways, 50
years for bridges).

= Monetization rates will be based on MnDOT recommended
economic values.

= Maintenance costs were extrapolated from the 2012-2015
MnDOT Statewide Highway Systems Operation Plan.

= Cost estimates were developed and inflated to 2025, using
a four percent inflation rate.

Any project with a benefit/cost ratio greater than one will be
carried forward for further analysis.

CosT-EFFECTIVENESS

The cost-effectiveness analysis identifies when the projects’ benefits
outweigh its costs, similar to a benefit/cost ratio, but focuses on
whether a project provides value within the planning horizon (by
2045). This analysis simply removes the remaining service life from
the benefit/cost calculations.

Any project with a cost-effectiveness ratio greater than one will be
carried forward for further analysis.

RETURNED Equity

The returned equity calculation identifies when the network-wide
benefits of a project cluster can cover the infrastructure cost.

It begins with construction costs, adding the net benefits from
changes to VMT and VHT each year after construction minus the
estimated maintenance cost. For example, if a project had a 2025
construction cost of $1 million and net benefits of $100,000 each
year after, it would take 10 years for a project to breakeven and
reach its returned equity point.




Concepts

SCENARIO 1: SOUTHERN BRIDGE CORRIDOR

The Southern Bridge Corridor concept would establish an east-west
corridor with a new river crossing on the south side of the metro
area. This concept would start in Lincoln, following Lincoln Road,
Airway Avenue, and 48th Avenue, include a new Missouri River
bridge, and then connect to ND 1806 following an alignment
developed from previous planning efforts.

A sub-option was also considered that added a connection

between ND 1806 and ND 6.

Summary of Impacts: Southern Bridge Corridor to
ND 1806 (Scenario la)

The travel demand model projects more than 6,600 vehicles per
day would use a southern bridge corridor with a connection to ND
1806 in 2045, creating the following impacts:

» Attracts vehicles off 1-94 and Memorial Highway.

» Creates additional/increased congestion on north-south
corridors south of the Bismarck Expressway.

» Reduces vehicle hours traveled by 17.3 percent by 2045.

» Reduces vehicle miles traveled by 0.9 percent by 2045.

» Has a total estimated 2025 construction cost of $84.1 million.
» Has a benefit/cost ratio of 14.4.

» Has a cost-effectiveness ratio of 8.2.

» Returns equity in eight years.

The analysis summary for this scenario is shown in Table 7.1, with the
impacts to average daily traffic shown in Figure 7.1. Ultimately, this
scenario was not identified for further analysis due to changes in
future land use plans and development capacity in the south metro
and the significant environmental and archaeological constraints
along the alignment.

Table 7.1: Summary of Scenario 1a: Southern Bridge
Corridor to ND 1806

enario la K10 04
VHT Change -5.2% -17.3%
VMT Change 0.2% -0.9%
AADT 6,509 8,374
% of Links Over Capacity 1.7% 6.9%
Construction Cost $84.1 M
Total Benefits $6191 M
Benefit/Cost Ratio 14.4
Cost-Effectiveness 8.2
Returned Equity 8 Years

Summary of Impacts: Southern Bridge Corridor to
ND 6 (Scenario Ib)

The travel demand model projects nearly 8,800 vehicles per day
would use a southern bridge corridor with a connection to ND 6 in
2045, creating the following impacts:

» Attracts vehicles off 1-94.

» Creates additional/increased congestion on north-south
corridors south of the Bismarck Expressway.

» Reduces vehicle hours traveled by 17.1 percent by 2045.
» Reduces vehicle miles traveled by 0.9 percent by 2045.

» Has a total estimated 2025 construction cost of $100.6
million.

» Has a benefit/cost ratio of 11.0.
» Has a cost-effectiveness ratio of 6.8.
» Returns equity in eight years.

The analysis summary for this scenario is shown in Table 7.2, with
the impacts to average daily traffic shown in Figure 7.2. Ultimately,
this scenario was not identified for further analysis due to changes
in future land use plans and development capacity in the south
metro and the significant environmental and archaeological
constraints along the alignment.

Table 7.2: Summary of Scenario 1b: Southern Bridge
Corridor to ND 6

enario 1b K10 04
VHT Change -5.5% -171%
VMT Change 0.2% -0.9%
AADT 6,508 8,377
% of Links Over Capacity 1.6% 71%
Construction Cost $100.6 M
Total Benefits $622.4 M
Benefit/Cost Ratio 1.0
Cost-Effectiveness 6.8
Returned Equity 8 Years




SCENARIO 2: NORTHERN BRIDGE CORRIDOR

The Northern Bridge Corridor concept would establish an east-west

corridor with @ new river crossing on the north side of the metro
area. It would generally follow 71st Avenue in Bismarck, with the
new river crossing connecting Burnt Creek Loop in Bismarck and
38th Street in Mandan, then following 37th Street, ending at ND
25 following an alignment developed from previous planning
efforts.

Summary of Impacts: Northern Bridge Corridor
Northern Alignment (Scenario 2a)

The travel demand model projects more than 11,400 vehicles per

day would use a northern bridge corridor with a connection to ND

25 in 2045, creating the following impacts:

» Effectively creates a northern bypass, attracting vehicles off

|-94, onto Centennial Road and then 71st Avenue to ND 1806

and [-94 on the western edge of Mandan.

» Reduces volume/capacity ratios on 1-94 by six percentage
points, on average.

» Adds significant congestion to Centennial Road and 71st
Avenue corridors.

» Reduces vehicle hours traveled by 17.2 percent by 2045.
» Reduces vehicle miles traveled by 0.7 percent by 2045.

» Has a total estimated 2025 construction cost of $122.9
million.

» Has a benefit/cost ratio of 8.8.
» Has a cost-effectiveness ratio of 5.4.
» Returns equity in 10 years.

The analysis summary for this scenario is shown in Table 7.3, with

the impacts to average daily traffic shown in Figure 7.3. Ultimately,
this alignment was discarded in previous planning studies in favor

of the southern alignment in previous planning and engineering
efforts.

Table 7.3: Summary of Scenario 2a: Northern Bridge
Corridor Northern Alignment

enario 2a 030 04
VHT Change -5.2% -17.2%
VMT Change 0.7% -0.7%
AADT 6,539 8,391
% of Links Over Capacity 0.0% 8.4%
Construction Cost $1229 M
Total Benefits $596.2 M
Benefit/Cost Ratio 8.8
Cost-Effectiveness 5.4
Returned Equity 10 Years

Summary of Impacts: Northern Bridge Corridor
Southern Alignment (Scenario 2b)

The travel demand model projects more than 11,000 vehicles per
day would use a northern bridge corridor with a connection to ND
25 in 2045, creating the following impacts:

»

»

»

»
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»

»

»

Effectively creates a northern bypass, attracting vehicles off
[-94, onto Centennial Road and then 71st Avenue to ND 1806
and |-94 on the western edge of Mandan.

Reduces volume/capacity ratios on 1-94 by five percentage
points, on average.

Adds significant congestion to Centennial Road and 71st
Avenue corridors.

Reduces vehicle hours traveled by 18.0 percent by 2045.
Reduces vehicle miles traveled by 1.0 percent by 2045.

Has a total estimated 2025 construction cost of $122.9
million.

Has a benefit/cost ratio of 8.9.
Has a cost-effectiveness ratio of 5.5.

Returns equity in 10 years.

The analysis summary for this scenario is shown in Table 7.4, with
the impacts to average daily traffic shown in Figure 7.4. Ultimately,
this concept cluster was carried forward for additional analysis.

Table 7.4: Summary of Scenario 2b: Northern Bridge
Corridor Southern Alignment

enario 2b 030 04
VHT Change -4.9% -18.0%
VMT Change 0.9% -1.0%
AADT 6,551 8,370
% of Links Over Capacity 1.8% 8.1%
Construction Cost $1229 M
Total Benefits $607.7M
Benefit/Cost Ratio 8.9
Cost-Effectiveness 5.5
Returned Equity 10 Years




Figure 7.1: Scenario 1a 2045 Traffic Changes
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Figure 7.2: Scenario 1b 2045 Traffic Changes
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Figure 7.3: Scenario 2a 2045 Traffic Changes
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Figure 7.4: Scenario 2b 2045 Traffic Changes
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SCENARIO 3: SoutH MANDAN ARTERIAL CORRIDOR

The South Mandan Arterial Corridor concept would extend
McKenzie Drive from [-194 to ND 6.

Summary of Impacts: South Mandan Arterial Corri-
dor

The travel demand model projects 13,500 vehicles per day would
use a south Mandan arterial corridor in 2045, creating the
following impacts:

» Alleviates emerging congestion on Mandan Memorial
Highway,/Grant Marsh Bridge and 1-94 river crossings.
Reduces average daily traffic on each river crossing around
2,800 vehicles per day.

» Worsens congestion on the Bismarck Expressway.

» Reduces vehicle hours traveled by 16.4 percent by 2045.

» Reduces vehicle miles traveled by 0.6 percent by 2045.

» Has a total estimated 2025 construction cost of $29.4 million.
» Has a benefit/cost ratio of 21.6.

» Has a cost-effectiveness ratio of 18.3.

» Returns equity in nine years.

The analysis summary for this scenario is shown in Table 7.5,
with the impacts to average daily traffic shown in Figure 7.5. This
concept cluster was carried forward for further analysis in part
because of its low cost and expected impacts.

Table 7.5: Summary of Scenario 3: South Mandan Arterial

Corridor
enario K10 04
VHT Change -2.3% -16.4%
VMT Change 0.4% -0.6%
AADT 6,521 8,403
% of Links Over Capacity 1.6% 7.4%
Construction Cost $29.4 M
Total Benefits $489.2 M
Benefit/Cost Ratio 21.6
Cost-Effectiveness 18.3
Returned Equity 9 Years
ALTERNATIVES ANALYSIS

SCENARIO 4: NORTHEAST BISMARCK ARTERIAL IMPROVEMENTS

The Northeast Bismarck Arterial Improvement Corridor concept
would include improvements to multiple corridors in northeast
Bismarck, including 66th Street, Century Avenue, 43rd Avenue, and
71st Avenue. Improvements include additional capacity on

» Century Avenue between Centennial Road and 66th Street
» 43rd Avenue between Centennial Road and 66th Street

» 71st Avenue between Centennial Road and 66th Street

» 66th Street between Centennial Road and Century Avenue
(Scenario 4a)

» 66th Street between Centennial Road and Lincoln Road
(Scenario 4b and Scenario 4c)

» Centennial Road from Jericho Road to 71st Avenue
» Two sub-options were also considered.

=The first sub-option (4b) includes a 66th Street grade
separation of I-94 with a continuous corridor to Lincoln
Road.

=The second sub-option (4c) includes a 66th Street

interchange of 1-94 with a continuous corridor to Lincoln
Road.

Summary of Impacts: Northeast Bismarck Arterial
Improvements (4a)

The travel demand model projects the following impacts with the
Northeast Bismarck Arterial Improvements by 2045:

» Segments of 43rd Avenue, 71st Avenue, 66th Street, and 80th
Street maintain acceptable volume/capacity ratios through
2045.

» Creates capacity constraints on Century Avenue.
» Reduces vehicle hours traveled by 15.8 percent by 2045
» Reduces vehicle miles traveled by 0.6 percent by 2045

» Has a total estimated 2025 construction cost of $131.6
million.

» Has a benefit/cost ratio of 4.8.
» Has a cost-effectiveness ratio of 4.1.
» Returns equity in 12 years.

The analysis summary for this scenario is shown in Table 7.6,
with the impacts to average daily traffic shown in Figure 7.6. This
concept cluster was carried forward for further analysis.




Table 7.6: Summary of Scenario 4a: Northeast Bismarck

Arterial Improvements

enario 4a 030 04
VHT Change -3.2% -15.8%
VMT Change 0.6% -0.6%
AADT 6,532 8,404
% of Links Over Capacity 2.0% 5.5%
Construction Cost $131.6 M
Total Benefits $4932 M
Benefit/Cost Ratio 4.8
Cost-Effectiveness 4.
Returned Equity 12 Years

Summary of Impacts: Northeast Bismarck Arterial
Improvements with 1-94 Grade Separation (4b)

The

travel demand model projects the following impacts with the

Northeast Bismarck Arterial Improvements with an 1-94 overpass by
2045:

4

M

¥

Reduces extreme capacity constraints on State Street/US 83
around 7.5 percentage points. Many of the links remain over
capacity.

Most of Centennial Road remains significantly over capacity.

Nearly 15,000 vehicles per day would use an |-94 overpass
at 66th Street.

Reduces vehicle hours traveled by 14.3 percent by 2045.
Vehicle miles are unchanged by 2045.

Has a total estimated 2025 construction cost of $179.5
million.

Has a benefit/cost ratio of 3.2.
Has a cost-effectiveness ratio of 2.6.

Returns equity in 14 years.

Table 7.7: Summary of Scenario 4b: Northeast Bismarck

Arterial Improvements with [-94 Grade Separation

The analysis summary for this scenario is shown in Table 7.7,
with the impacts to average daily traffic shown in Figure 7.7. This
concept cluster was not carried forward for further analysis.

Summary of Impacts: Northeast Bismarck Arterial
Improvements with 1-94 Interchange (4c)

The travel demand model projects the following impacts with the
Northeast Bismarck Arterial Improvements with an |-94 interchange

by 2045:

» Estimates up to 21,000 vehicles per day would use the
inferchange.

» Reduces volume/capacity ratios for major east-west corridors
including 43rd Avenue, Highway 10, and Apple Creek Road.

» Increases traffic on 1-94 up to 14,300 vehicles per day (both
directions) from 16,400 with the 2045 existing and committed
network to 30,700 with this 1-94 interchange. The increased
volumes do not indicate any emerging congestion.

» Reduces vehicle hours traveled by 13.3 percent by 2045

» Vehicle miles traveled are nearly unchanged by 2045.

» Has a total estimated 2025 construction cost of $195.3
million.

» Has a benefit/cost ratio of 2.7.
» Has a cost-effectiveness ratio of 2.1.
» Returns equity in 15 years.

The analysis summary for this scenario is shown in Table 7.8,

with the impacts to average daily traffic shown in Figure 7.8. This
concept cluster was carried forward for further analysis due to the
mobility it provides in northeast Bismarck, a primary growth area.

Table 7.8: Summary of Scenario 4c: Northeast Bismarck
Arterial Improvements with 1-94 Interchange

enario 4b 030 04
VHT Change -3.1% -14.3%
VMT Change 0.9% 0.0%
AADT 6,550 8,452
% of Links Over Capacity 2.0% 5.3%
Construction Cost $179.5 M
Total Benefits $433.4 M
Benefit/Cost Ratio 3.2
Cost-Effectiveness 2.6
Returned Equity 14 Years

enario 4 030 04
VHT Change -2.4% -13.3%
VMT Change 0.9% 0.1%
AADT 6,555 8,461
% of Links Over Capacity 1.8% 5.1%
Construction Cost $1953 M
Total Benefits $377.5 M
Benefit/Cost Ratio 2.7
Cost-Effectiveness 2.1
Returned Equity 15 Years




Figure 7.5: Scenario 3 2045 Traffic Changes
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Figure 7.6: Scenario 4a 2045 Traffic Changes
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Figure 7.7: Scenario 4b 2045 Traffic Changes
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Figure 7.8: Scenario 4c 2045 Traffic Changes
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SCENARIO 5: WEST MANDAN INTERCHANGE

The West Mandan Interchange concept includes a new interchange
at 56th Avenue in Mandan with an extension of Division Street

and extension of 56th Avenue to West Main Street. While this was
modeled as an extension of Division Street, this would also likely be
the same conditions for the extension of Boundary Road, which is a
more logical east-west connector route.

Summary of Impacts: West Mandan Interchange
The travel demand model projects around 5,000 vehicles per
day would use a west Mandan interchange in 2045, creating the
following impacts:

» Does not have a significant impact on vehicle/capacity ratios
in Mandan.

» Reduces vehicle hours traveled by 15.6 percent by 2045.

» Vehicle miles traveled are nearly unchanged by 2045.

» Has a total estimated 2025 construction cost of $79.6 million.

» Has a benefit/cost ratio of 10.1.

» Has a cost-effectiveness ratio of 7.1.

» Returns equity in nine years.

The analysis summary for this scenario is shown in Table 7.9,
with the impacts to average daily traffic shown in Figure 7.9. This
concept cluster was carried forward for further analysis.

Table 7.9: Summary of Scenario 5: West Mandan

enario K10 04
VHT Change -4.4% -15.6%
VMT Change 0.6% -0.1%
AADT 6,534 8,441
% of Links Over Capacity 1.8% 7.2%
Construction Cost $79.6 M
Total Benefits $518.5 M
Benefit/Cost Ratio 10.1
Cost-Effectiveness 7.1
Returned Equity 9 Years

ALTERNATIVES ANALYSIS

SCENARIO 6: TRANSPORTATION SYSTEM MANAGEMENT AND
OPERATIONS |IMPROVEMENTS

The Transportation System Management and Operations
Improvements concept includes a collection of projects which
are aimed at managing system operations through low-impact
fixes. These projects include turn lanes, traffic control, and access
management applied to roadways with deficient levels of service
by 2030 and 2045, as shown in Figure 10.

Summary of Impacts: Transportation System Man-
agement and Operations Improvements

This concept has varying impacts across the transportation network
through 2045, but does not change travel patterns significantly.

» Alleviates congestion on east-west corridors (43rd Avenue,
57th Avenue, 71st Avenue east of State Street/US 83) with
modest volume/capacity reductions on 1-94 and Mandan
Memorial Highway.

» Congestion remains on most north-south corridors, especially
around the 1-94 interchange locations.

» Reduces vehicle hours traveled by 16.0 percent by 2045.

P
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Vehicle miles traveled are nearly unchanged by 2045.

» Has a total estimated 2025 construction cost of $41.5 million.
» Has a benefit/cost ratio of 16.0.

» Has a cost-effectiveness ratio of 13.5.

» Returns equity in eight years.

The analysis summary for this scenario is shown in Table 7.10,
with the impacts to average daily traffic shown in Figure 7.10. This
concept cluster was carried forward for further analysis.

Table 7.10: Summary of Scenario 6: Transportation System
Management and Operations Improvements

enario 6 030 04
VHT Change -4.0% -16.0%
VMT Change 0.9% 0.1%
AADT 6,553 8,464
% of Links Over Capacity 1.7% 6.9%
Construction Cost $41.5 M
Total Benefits $498.8 M
Benefit/Cost Ratio 16.0
Cost-Effectiveness 13.5
Returned Equity 8 Years




SCENARIO 7: |-94 GRADE SEPARATION AT HAMILTON STREET
The 1-94 grade separation at Hamilton Street would create a new
grade separation (overpass or underpass) of 1-94 at Hamilton
Street in Bismarck between Century Avenue and Divide Avenue.

Summary of Impacts: 1-94 Grade Separation at
Hamilton Street

The travel demand model projects more than 7,200 vehicles per
day would use a grade separation at Hamilton Street, creating the
following impacts:

» Moderate traffic rerouting from State Street/ US 83 (between
three and six percent) mitigates some congestion, but the
interchange would still operate deficiently at LOS “E”.

» The 19th Street grade separation would see a 20 percent
reduction in traffic but would still operate deficiently at LOS
“E".

» Traffic routes across the grade separation and then uses
Centennial Road for north-south mobility outside of the
interchange, increasing projected traffic up to 14 percent.

» Reduces vehicle hours traveled by 15.9 percent by 2045.

» Vehicle miles traveled are reduced slightly by 2045.

» Has a total estimated 2025 construction cost of $35.0 million.
» Has a benefit/cost ratio of 24.8.

» Has a cost-effectiveness ratio of 16.3.

» Returns equity in seven years.

The analysis summary for this scenario is shown in Table 7.11,
with the impacts to average daily traffic shown in Figure 7.11. This
concept cluster was carried forward for further analysis.

Table 7.11: Summary of Scenario 7: 1-94 Grade Separation
at Hamilton Street

enario 030 04
VHT Change -4.2% -15.9%
VMT Change 0.8% -0.2%
AADT 6,545 8,431
% of Links Over Capacity 1.7% 7.2%
Construction Cost $35 M
Total Benefits $515.8 M
Benefit/Cost Ratio 24.8
Cost-Effectiveness 16.3
Returned Equity 7 Years

SCENARIO 8: 1-94 GRADE SEPARATION AT 33RD AVENUE

The |-94 grade separation at 33rd Avenue in Mandan would
create a new grade separation (overpass or underpass) of 1-94 at
33rd Avenue in Mandan between 37th Street and Boundary Road.
Boundary Road would be extended to 33rd Avenue.

Summary of Impacts: 1-94 Grade Separation at 33rd
Street

» The direct connection to Mandan'’s western growth area
reduces demand on the existing I-94 interchanges (Sunset
Drive and Mandan Avenue) and improves their expected
operations to LOS “D” or better through 2045.

» Reduces vehicle hours traveled by 15.4 percent by 2045.
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Vehicle miles traveled are reduced slightly by 2045.

» Has a total estimated 2025 construction cost of $26.5 million.
» Has a benefit/cost ratio of 31.5.

» Has a cost-effectiveness ratio of 18.7.

» Returns equity in nine years.

The analysis summary for this scenario is shown in Table 7.12,
with the impacts to average daily traffic shown in Figure 7.12. This
concept cluster was carried forward for further analysis.

Table 7.12: Summary of Scenario 8: 1-94 Grade Separation
at 33rd Street

enario 8 030 04
VHT Change -4.4% -15.4%
VMT Change 2.6% -0.2%
AADT 6,661 8,438
% of Links Over Capacity 1.9% 7.3%
Construction Cost $26.5 M
Total Benefits $446.5 M
Benefit/Cost Ratio 31.5
Cost-Effectiveness 18.7
Returned Equity 9 Years

SCENARIO 91 STATE STREET IMPROVEMENTS

The MPO recently completed the US 83 Alternatives study which
evaluated potential improvements for the State Street/US 83
corridor. Three alternatives were brought forward for further
consideration in the Metropolitan Transportation process:

» Scenario 9a: 6-Lane Section: would reconstruct State Street as
a six-lane section from Calgary Avenue to 71st Avenue and
incorporate intersection improvements from 1-94 to Calgary
Avenve.

» Scenario 9b: 6-Lane Section with Interstate Avenue Grade
Separation: would reconstruct State Street as a six-lane
section from Calgary Avenue to 71st Avenue, with intersection
improvements from 1-94 to Calgary Avenue, and grade
separate Interstate Avenue.

» Scenario 9c: Expressway: would convert State Street to an
expressway, constructing interchanges at Interstate Avenue,
43rd Avenue, 71st Avenue. Intersection improvements,
additional grade separations, and frontage /backage roads
would be constructed to support the expressway concept.



Figure 7.9: Scenario 5 2045 Traffic Changes
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Figure 7.10: Scenario 6b 2045 Traffic Changes
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Figure 7.11: Scenario 7 2045 Traffic Changes
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Figure 7.12: Scenario 8 2045 Traffic Changes
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Summary of Impacts: Scenario 9a: 6-Lane Section
The relatively minor improvements contained within Alternative B
do not result in acceptable levels of service for the entire segment
of State Street between 1-94 and 71st Avenue but does produce
the highest total benefits of the three State Street improvement
scenarios.

N

» Reduces vehicle hours traveled by 16.8 percent by 2045.
» Vehicle miles traveled are increased slightly by 2045.

» Has a total estimated 2025 construction cost of $64.3
million.

» Has a benefit/cost ratio of 10.8.
» Has a cost-effectiveness ratio of 9.1.
» Returns equity in nine years.

The analysis summary for this scenario is shown in Table 7.13,
with the impacts to average daily traffic shown in Figure 7.13. This
concept cluster was carried forward for further analysis.

Table 7.13: Summary of Scenario 9a: 6-Lane Section

enario 9a 030 04
VHT Change -4.2% -16.8%
VMT Change 1.0% 0.1%
AADT 6,560 8,456
% of Links Over Capacity 1.7% 6.8%
Construction Cost $64.3 M
Total Benefits $523.3 M
Benefit/Cost Ratio 10.8
Cost-Effectiveness 9.1
Returned Equity 9 Years

Summary of Impacts: Scenario 9b: 6-Lane Section
with Interstate Avenue Grade Separation
The improvements contained within Alternative H1 do not mitigate

all expected level of service deficiencies on the State Street corridor

between 1-94 and 71st Avenue.

v

» Reduces vehicle hours traveled by 16.3 percent by 2045.

» Vehicle miles traveled increases slightly by 2045.

» Has a total estimated 2025 construction cost of $89.3 million.
» Has a benefit/cost ratio of 8.5.

» Has a cost-effectiveness ratio of 6.2.

» Returns equity in 10 years.

The analysis summary for this scenario is shown in Table 7.14,
with the impacts to average daily traffic shown in Figure 7.14. This
concept cluster was carried forward for further analysis.

ALTERNATIVES ANALYSIS

Table 7.14: Summary of Scenario 9b: 6-Lane Section with
Interstate Avenue Grade Separation

enario 9b 030 04
VHT Change -3.8% -16.3%
VMT Change 1.1% 0.2%
AADT 6,564 8,468
% of Links Over Capacity 1.8% 7.0%
Construction Cost $89.3 M
Total Benefits $495.2 M
Benefit/Cost Ratio 8.5
Cost-Effectiveness 6.2
Returned Equity 10 Years

Summary of Impacts: Scenario 9c: Expressway

The major improvements associated with the expressway would
result in acceptable operations for most of the State Street corridor
between -94 and 71st Avenue. It has lower reductions to VHT
change through 2045 because the expressway configuration
requires more rerouting, adding 184 miles to the network each day.
It would put additional traffic demand on parallel routes and be a
barrier for bicyclists and pedestrians. This alternative produces the
lowest benefits of the three State Street improvement scenarios.

» Reduces vehicle hours traveled by 14.0 percent by 2045.

» Vehicle miles traveled increase by 2.2 percent by 2045.

» Has a total estimated 2025 construction cost of $145.1
million.

» Has a benefit/cost ratio of 4.2.
» Has a cost-effectiveness ratio of 2.2.
» Returns equity in 16 years.

The analysis summary for this scenario is shown in Table 7.15 with
the impacts to average daily traffic shown in Figure 7.15. This
concept cluster was not carried forward for further analysis.

Table 7.15: Summary of Scenario 9c: Expressway

enario 9 K10 04
VHT Change -2.3% -14.0%
VMT Change 2.5% 2.2%
AADT 6,658 8,636
% of Links Over Capacity 1.6% 6.1%
Construction Cost $1450 M
Total Benefits $289.5 M
Benefit/Cost Ratio 4.2
Cost-Effectiveness 2.2
Returned Equity 16 Years




Summary of State Street Alternatives

The three State Street alternatives have a range of costs and
benefits as discussed above. These are summarized in Table 7.16.
Ultimately the 6-lane at grade alternative performed the best in this
analysis. However, this did not quantify enviromental, social, or
business impacts and only used macro-modeling tools. Additional
analysis should be completed during project development to
confirm the appropriate solutions.

Table 7.16: Summary of State Street Alternatives

Benefits ($) $523.3M $495.2M $289.5M
Benefits (%) Best -5% -45%
Deficient 36% LOSE 32% LOSE 0% LOS E
Costs $64.3M $89.3M $1451M
Costs (%) Best +39% +125%

Summary of Project Concept Clusters
Each of the project concept clusters provides different benefits and
impacts to the network, as summarized in Table 16, and below:

» The Southern Bridge Corridor to ND 6 (Scenario 1b) provides
the highest total benefits. However, its inconsistency with future
land use and development plans and significant environmental
constraints resulted in its dismissal from further analysis.

» The Northern Bridge Corridor’s Southern Alignment (Scenario
2b) provides the highest reduction in 2045 VHT and VMT
change, while the Northern Bridge Corridor’s Northern
Alignment (Scenario 2a) results in the highest of 2045 links
over capacity. The northern alignment of this bridge corridor
was dismissed from further consideration.

» The Northeast Bismarck Arterial Improvements with 1-94
Interchange (Scenario 4c) provides the greatest relief to
network-wide congestion, reducing the percent of links over
capacity in 2045 to 5.1 percent (from 13.6 in the 2045 E+C
network), but comes with the highest construction cost, lowest
benefit/cost ratio, and lowest cost-effectiveness ratio.

» The 33rd Avenue Grade Separation has the highest benefit/
cost ratio and cost-effectiveness ratio, primarily due to its low
construction costs.

» The US 83/State Street expressway concept results in the
highest increase to VMT, provides the lowest total benefits, and
the longest time to return equity. The 6-lane US 83 /State Street
concepts (?a and 9b) performed much better in this analysis
and should be carried forward for further analysis.

»

¥

The Hamilton Street Grade Separation breaks even after just
seven years. Providing a more direct connection to Mandan'’s
growth areas and low construction cost results in this alternative
performing well.

The summary of the concepts and all the analysis is shown in Table
717.

Table 7.17: Summary of Cluster Analysis

04 04 04 o . Returned .
enario Ove - . : g - -
2045 E+C : : 13.6% - - : - : :
1a: Southern Bridge Corridor to ND 1806 | -17.3% | -0.9% 6.9% $84.1 | $619.1 | 144 | 8.2 8 No
1b: Southern Bridge Corridor to ND 6 -171% | -09% 71% $100.6 [ $622.4| 11.0 | 6.8 8 No
2a: Northern Bridge Corridor Northern | 1799, | 079, | 84% |$1229 [$596.2| 88 | 54 | 10 No
Alignment
2b: Northern Bridge Corridor Southern | 15,09, | 109 | 81% | $1229 [$6077 | 89 | 55 | 10 Yes
ignment
3: South Mandan Arterial -16.4% | -0.6% 7.4% $29.4 | $4892 | 21.6 | 18.3 9 Yes
4a: NE Bismarck Arterials -15.8% | -0.6% 5.5% $131.6 | $493.2 | 4.8 4.1 12 Yes
ob: NE Bismarck Arterials with 94 Grode | 14390 | 0.0% | 53% |$179.5|$433.4| 32 [ 26 | 14 No
eparation
dc: NE Bismarck Arterials with -94 13.3% | 01% | 51% [$195.3|$3775| 27 | 21 | 15 Yes
Interchange
5: West Mandan Interchange -15.6% | -01% 7.2% $79.6 | $518.5 | 101 | 71 9 Yes
6: TSMO Improvements -16.0% | 0.1% 6.9% $41.5 | $498.8 | 16.0 | 13.5 8 Yes
7: Hamilton Street Grade Separation -159% | -0.2% 7.2% $35.0 | $515.8 | 24.8 | 16.3 7 Yes
8: 33rd Avenue Grade Separation -15.4% | -0.2% 7.3% $26.5 | $446.5| 31.5 | 18.7 9 Yes
9a: US 83 6-Lane Alternative -16.8% 0.1% 6.8% $64.3 | $523.3 | 10.8 9.1 9 Yes
9b: US 83 6-Lane Alternative with o o o
Inferstate Avenue Grade Separation -16.3% 0.2% 7.0% $89.3 | $495.2 | 8.5 6.2 10 Yes
9c: US 83 Expressway -14.0% | 2.2% 6.1% $1451 | $289.5 | 4.2 2.2 16 No

145



Figure 7.13: Scenario 9a 2045 Traffic Changes
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Figure 7.14: Scenario 9b 2045 Traffic Changes
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Figure 7.15: Scenario 9¢c 2045 Traffic Changes
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INTERSTATE ANALYSIS

The Metropolitan Transportation Plan has identified multiple
transportation issues under existing and 2045 conditions. 1-94
was selected for a more detailed review due to the regional
significance, need for regional scenario analysis, and the long

list of identified issues. 1-94 is critical not only to the success of the
Bismarck-Mandan metro area but the economic vitality of the State
of North Dakota and the national success of the interstate system.

Interstate 94 was evaluated as part of the 1-94 Corridor Study
completed in 2014 which developed a variety of potential
improvement strategies. This study was completed using a previous
iteration of the MPO travel demand model (year 2040) which
shows deviations up to 5,000 vehicles per day in several areas

on 1-94/1-194 when compared to the updated 2045 travel
demand model. There were also several locations where 2016
turning movement counts yielded higher traffic volumes than 2040
projections. The updated model, along with the regional scenario
analysis can have widespread impacts to [-94 and |-194. All these
factors were considered in this Interstate analysis.

The existing, 2030, and 2045 daily traffic volumes with the existing
and committed transportation network are shown in Figure 7.16

Approach

The interstate analysis was completed using a three-step process.

» Regional Project Impacts. The regional project impacts used
the travel demand model to understand how new connections
(Hamilton Street, McKenzie Drive extension, 33rd Avenue
grade separation, 66th Street, North River corridor, etc.)
impact travel patterns across the interstate system.

» Interstate Analysis. The interstate analysis used the 2045
existing plus committed project network to identify issues
on mainline I-94 and |-194 and existing interchanges. The
regional impacts analysis was incorporated to see if the travel
pattern changes impact the needs at existing interchanges.

» Benefits Comparison. The benefits comparison looked at
infrastructure and timing needs fo identify the overall benefits to
the interstate system and prioritize improvements.

This approach used a high-level analysis appropriate for a long-
range plan so it does not incorporate environmental impacts,
project-specific cost estimates, or public input.

ISSUES

Traffic operations issues were identified in two parts: mainline 1-94
and |-194 and the interchanges. Interchanges included analysis at
the closest upstream intersection in each direction. This approach
matches FHWA guidance for interchange modifications.

MAINLINE ssUEs

Mainline 1-94 and I-194 was modeled using Vissim
microsimulation. This software tracks the movement of every
vehicle throughout the network. The model included the mainline
and on- and off-ramps to understand the merging, diverging, and

ALTERNATIVES ANALYSIS

weaving issues at the interchanges. The model did not include the
ramp intersections on the crossroads but did incorporate signal
timing at those intersections to more accurately estimate entering
volumes and platooning effects. This was done to model the actual
capacity and operations on the interstate in isolation from deficient
intersection operations.

Operations analysis on the freeway evaluates level of service, a
letter grade assigned based on density, or the number of passenger
cars per lane per mile, as shown in Table 7.18. LOS “D” or better is
considered acceptable by NDDOT.

Table 7.18: Freeway Level of Service Thresholds

Level of Density
Service (veh/lane/mi)

A 0-1

B 12-18

C 19-26

D 27-35

E 36-45

F >45

Under existing traffic, the interstate operates very efficiently, at LOS
“B” or better during both the AM and PM peak hours.

By 2045, the interstate still generally operates efficiently, at LOS
“C" or better during both the AM and PM peak hours, meaning
no additional capacity is necessary along mainline 1-94/1-194
to accommodate forecasted traffic volumes through 2045. Links
with deficient levels of service begin to emerge around several
interchanges, specifically around merge (entrance) and diverge
(exit) points. This type of congestion is caused by poor operations
at the interchanges and not mainline capacity deficiencies other
than the I-194 connections.

» Westbound: Centennial Road exit, Centennial Road entrance,
Tyler Parkway exit, 1-194 /1-94 interchange, Mandan Avenue
exit

» Eastbound: Tyler Parkway exit, State Street exit, Centennial
Road exit, McKenzie Drive exit, Memorial Highway exit

Level of service for the mainline I-94 and I-194 under existing and
2045 conditions is shown in Figure 7.18 through Figure 7.20.

1-94 Corridor Study Results

The 1-94 Corridor Study found deficient operations at the 1-94 and
[-194 interchange that primarily related to poor operations at the
ramp intersections. The poor operations at the intersections resulted
in long queues that extended onto the interstate and impacted
mainline operations. This is comparable to the results of this
analysis.




INTERCHANGE [SSUES

For the interchanges, Synchro software was used. Synchro applies
deterministic equations published in the Highway Capacity
Manual, which is an industry and NDDOT standard. Operations
analysis at the interchange and adjacent intersections evaluates
level of service, a letter grade assigned to an intersection based on
total delay, as shown in Table 7.19. LOS “D” or better is considered
acceptable.

Table 7.19: Intersection Level of Service Thresholds

Level of Control Delay (sec/veh)
Service Unsignalized Signalized
A <10 <10
B 10-15 10-20
C 15-25 20-35
D 25-35 35-55
E 35-50 55-80
F > 50 >80

Existing Issues

Under current conditions, most of the existing interchanges have
acceptable operations. The exceptions include many of the
intersections with two-way stop control on the minor approaches
(Boundary Road and Sunset Drive; Turnpike Avenue and Tyler
Parkway; Interchange Avenue and State Street). This is common on
stop-controlled intersections and does not necessarily indicate a
need for improvements at that location.

2045 Issues

By 2045, most of the existing interchanges have deficient
operations at one or more intersections. There are multiple
intersections where the overall intersection operates at LOS “D” or
better, but the minor approaches have deficient levels of service.
This is common on stop-controlled intersections and does not
necessarily indicate a need for improvements at that location.

The intersection levels of service are summarized in Table 7.20 and
shown in Figure 7.21 through Figure 7.27.

Table 7.20: 2045 Interchange Intersection Deficiencies

ocatio 045 A De e e

ND 25 » None

045 PM Deficiencie

» None

Sunset Drive approach LOS “F”

» Boundary Road Intersection LOS “D” with

» Boundary Road intersection LOS “C” with
approach LOS “F”

'\/Q\C/Jgs:en » None » None
Divide » Burnt Boat Road intersection LOS “E” . e 1OS F " -
A » Turnpike Avenue “F" with approac
V%T:re/ » Turnpike Avenue LOS “C” with approach LOS upr P PP
Parkway S

» Westbound Ramp intersection LOS “E”

approach LOS “F”
State Street

approach LOS “F”

» Divide Avenue intersection LOS “E”

» Interchange Avenue intersection LOS “B” with

» Spaulding Avenue intersection LOS “* with

»

M

Century Avenue intersection LOS “E”

P

¥

Eastbound Ramp intersection LOS “E”

Interchange Avenue intersection LOS “D” with

approach LOS “F”

»

4

»

¥

Spaulding Avenue intersection LOS “A” with
approach LOS “F”

» Divide Avenue intersection LOS “F”

M

» Trenton Avenue intersection LOS “F”

» Westbound Ramp intersection LOS “E”

Drive approach LOS “F”

Cegfggid » Eastbound Ramp intersection LOS “E” » Eastbound Ramp intersection LOS “F”
» Miriam Avenue intersection LOS “E” » Miriam Avenue intersection LOS “E”

ﬁ%?&i(;l » None » None

McKenzie » Westbound Ramp intersection LOS “E” with » None




Figure 7.16: Existing, 2030, and 2045 Daily Traffic
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Figure 7.17: 2016 AM Peak Mainline Operations
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Figure 7.18: 2016 PM Peak Mainline Operations
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Figure 7.19: 2045 AM Peak Mainline Operations
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Figure 7.20: 2045 PM Peak Mainline Operations
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Figure 7.21: ND 25 Interchange Intersection Level of Service
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Figure 7.22: Sunset Drive Interchange Intersection Level of Service

2016 AM PEAK 2016 PM PEAK 2045 AM PEAK 2045 PM PEAK

“on PR

e vy PP

=

b

o 8 (& :
= "!.TL!!'-.'_II!;IEI___ =

Orosac o tosp (Oose O Losk | RS o

ARRIVE < #2045
& ] &

0 500 1,000 2,000
Feet




This page intentionally left blank.



Figure 7.23: Mandan Avenue Interchange Intersection Level of Service
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Figure 7.24: Divide Avenue/Tyler Parkway Interchange Intersection Level of Service
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Figure 7.25: State Street Interchange Intersection Level of Service
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Figure 7.27: Memorial Highway and McKenzie Drive Interchange Intersection Level of Service
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resulting from the long queues interacting with adjacent intersection
movements.

Previous Stuby Resutts

Bismarck Expressway/Centennial Road Interchange
NDDOT recently completed a left-turn phasing analysis on the
Bismarck Expressway/Centennial Road interchange in response
to a citizen request. This analysis found operations are acceptable
under current conditions, operating at LOS “D” or better at the
Westbound Ramps, Eastbound Ramps, and Miriam Avenue
intersections. The analysis did identify queuing issues that block
through lanes and extend into adjacent intersections:

1-94 Corridor Study

The 1-94 Corridor Study expected more deficient operations

by 2040 at multiple interchange locations than this analysis
identified. This can be explained by many factors including recent
improvements, different forecasted volumes (higher or lower
volumes, different directional splits depending on new growth
areas), signal optimization reflective of different volumes, and the
level of analysis (Synchro, SimTraffic, and microsimulation) used to

» During the PM peak, the northbound queue at the Eastbound
report results.

Ramp intersection is 425 feet, which extends into the Miriam
Avenue intersection.

The LOS differences are highlighted in Table 7.21.
» During the PM peak, the eastbound to northbound left-turn
volumes occasionally back up out of the turn bay and nearly
onto interstate mainline.
The results completed for the left-turn phasing analysis are
comparable to the results of this analysis. Traffic volumes and signal
timing variations can explain the minor differences. More refined
microsimulation analysis may identify further degraded operations

Table 7.21: Comparison of MTP and [-94 Corridor Study Analysis Results

ND 25 » None Identified » NA

» MTP did not identify deficiencies, I-94 Corridor
Study found deficient operations at all study
intersections.

» Recently installed traffic signals result in

Sunset Drive .
acceptable operations.

I\'g\\andon » None Identified » NA
venue

Divide Both the MTP and I-94 Corridor Study f
Avenue/ e . e M ar.1d ? CorrldorS'udy 0Ut1d » Different analysis methodologies result in slightly

deficient operations at most study intersections :

Tyler different results.

P
Parkway for one or both peak hours.

State Street

»

[-94 Corridor Study found most State Street
intersections operate acceptably for both 2040
AM and PM, while the MTP analysis found most
are deficient for at least one peak hour.

»

The 1-94 Corridor Study included some locations
with significantly lower volumes. Different
analysis methodologies result in slightly different
results as well.

»

Both the MTP and 1-94 Corridor Study found

Cegfggiql deficient operations at most study intersections . 5,‘::::::: ;qul:;ﬂs methodologies resultin slightly
for one or both peak hours. I o
Memorial » The 1-94 Corridor Study did not analyze this » NA
Highway interchange.
McKenzie » The |-94 Corridor Study did not analyze this » NA
Drive interchange.
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2045 Travel Demand Model Comparison

The 2045 Existing plus Committed Projects travel demand model
outputs found most of the mainline 1-94 operates at LOS “D” or
better through 2045, with localized operational deficiencies at
the interchanges. The model found deficient operations at some
crossroads, including State Street and Centennial Road. The
more refined analysis completed with Synchro and Vissim more
accurately identifies potential deficient traffic operations because
they consider more than high-level capacity constraints and
incorporate queueing impacts.

REGIONAL CONNECTIONS

New regional connections that provide alternative corridors
through and around the Bismarck-Mandan metro can help mitigate
some congestion at existing interchanges. As part of the project
cluster concepts analysis completed for the MTP and discussed
earlier in this chapter, certain cluster concepts provide benefit

to the interstate and interchanges and were analyzed as part of
this analysis as well. Their scenarios are noted in parenthesis for
reference to that analysis.

66TH STREET INTERCHANGE (4¢)

The 66th Street interchange would see around 21,000 vehicles
per day, when combined with other Northeast Bismarck arterial
roadway improvements and connections, including new east-
west connections along Century Avenue, 43rd Avenue, and 71st
Avenue. Building these connections has the following impacts:

» Increases traffic on I-94 between Centennial Road and
State Street from 30,300 to 38,400 with the 66th Street
interchange. This traffic would be local traffic using the
Interstate for commuting. The increased volumes do not result in
any deficient operations.

M

Improves operations on east-west corridors as vehicles have
improved access to 1-94 for their east-west trips and use

the Interstate for local trips. For example, segments of 43rd
Avenue see a 25 percent decrease in projected ADTs to 2045,
resulting in a LOS “A”, compared to a LOS “D".

M

The interchange, along with other Northeast Bismarck arterial
improvements has a benefit/cost ratio of 2.7, indicating it is a
cost-effective project.

Impacts to Existing Interchanges

The 2045 travel demand model used in this analysis does not
include any major arterials in the northeast growth area. This makes
it difficult for the model to assign trips to and from the northeast
growth area. The 2045 travel demand model with the arterial
improvements and interchange result in many more trips generated
in the northeast growth areq, indicating that without major
infrastructure investments in the areq, the growth is unlikely to occur.
An additional comparison was made that incorporated the arterial
improvements without the 66th Street interchange. The impacts to
State Street, Centennial Road, 80th Street, and 1-94 are shown in
Table 7.22.

Table 7.22: Traffic Projections with 66th Street Interchange
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No: 54,000 | No: 41,000

2040 E+C 17500 | 29,000
So: 32,000 | So: 40,000
No: 56,300 | No: 29,800

2045 E+C 10,500 | 30,300
So: 41,100 | So: 33,9200
No: 53,860 | No: 40,000

NE Arterials 8,200 | 34,250
So: 40,400 | So: 39,400
NE Arterials | No: 54,300 | No: 32,300

& 66th Street 5,300 | 38,400
Interchange So: 41,800 | So: 38,500

The 2040 travel demand model found dramatically different results,
as summarized in the 1-94 corridor study. For example, that study
found that without the 66th Street interchange, the 80th Street
corridor would see volumes that approach 17,500 by 2040. The
updated 2045 E+C travel demand model projects that corridor

to carry just 10,500 vehicles per day without the é6th Street
interchange.

Ultimately, the 66th Street interchange has no measurable impact
to State Street but does reduce projected traffic on Centennial
Road nearly 19 percent, when compared to the projections with the
arterial improvements in the Northeast. This reduction is not enough
to mitigate the projected capacity deficiencies on Centennial Road.
The 66th Street interchange would keep the 80th Street overpass
operating efficiently.

Summary
» The 66th Street Interchange will be an asset in future scenarios
to mitigate congestion at the Centennial Road and 80th Street
Corridors.

» For the 66th Street Interchange to be a viable option,
substantial roadway and development investment is necessary,
making this a long-term solution.

» Given the long-term timeline for the 66th Street Interchange,
inability to outright mitigate congestion at the Centennial
Road Interchange and minimal benefits to the State Street
inferchange, alternatives at these two interchange locations
were evaluated without the 66th Street Interchange.

» Additional scenario analyses may be warranted prior to

¥

selecting a preferred alternative at the Centennial Road
Interchange location. For example, there is the potential that
the full-build solution at Centennial Road may not need to be
quite as robust and need to consider more traffic flow to the
east under a 66th Street interchange.



NORTHERN BRIDGE CORRIDOR (2A)

The Northern Bridge Corridor concept would establish an east-west
corridor with @ new river crossing on the north side of the metro
area. It would generally follow 71st Avenue in Bismarck, with the
new river crossing connecting Burnt Creek Loop in Bismarck and
38th Streetin Mandan, then following 37th Street, ending at ND
25 following an alignment developed from previous planning
efforts. More than 11,000 vehicles per day would use a northern
bridge corridor, which effectively creates a northern bypass,
attracting vehicles off 1-94, onto Centennial Road and then 715t
Avenue to ND 1806 and/or |-94 on the western edge of Mandan.

» All mainline 1-94 and 1-194 operate at LOS “C” or better with
the Northern Bridge corridor.

» The Expressway Bridge operates at LOS “C” with the Northern
Bridge corridor, a moderate improvement from LOS “D”
without the northern bridge corridor. The Memorial Highway/
Main Avenue and Grant Marsh river crossings operate at LOS
“C" or better through 2045.

» Adds significant congestion to Centennial Road and 71st
Avenue corridors. Traffic is rerouted from 80th Street and
Highway 10 onto Centennial Road. Centennial Road south
of 1-94 is projected to increase nearly 65 percent resulting in
LOS “E” compared to LOS “B” without the northern bridge
corridor.

» The northern bridge corridor and additional connections has
a benefit/cost ratio of 8.8, indicating it is a cost-effective
project.

Summary

The Northern Bridge corridor would be beneficial for the interstate
but given the lack of needs along the interstate through 20435,
should not be the driving force behind the improvement. This
concept should be considered when evaluating the timing and need
of potential small-scale improvements between the Grant Marsh
Bridge and Main Street in Mandan.

HamittoN STReeT/ CHANNEL GRADE SEPARATION (7)

The 1-94 grade separation at Hamilton Street/ Channel would
create a new grade separation (overpass or underpass) of 1-94 at
Hamilton Street (west of Centennial Road) and connect Century
Avenue and Divide Avenue. This grade separation would see
around 7,200 vehicles per day by 2045, with the following
impacts:

» Moderate traffic rerouting from State Street/ US 83 (between
three and six percent) mitigates some congestion, but the
interchange would still operate deficiently at LOS “E".

» The 19th Street grade separation would see a 20 percent
reduction in traffic but would still operate deficiently at LOS
IIEII.

» Traffic routes across the grade separation and then uses
Centennial Road for north-south mobility outside of the
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interchange, increasing projected traffic up to 14 percent.

» Moderate traffic rerouting off the Bismarck Expressway
(around four percent) improves the Expressway Missouri River
crossing to LOS “C" from LOS “D".

» The Hamilton Street/ Channel grade separation has a benefit/
cost ratio of 24.8 and is the fastest project cluster to return
equity (seven years).

Summary

The Hamilton/Channel Grade Separation provides benefits to both
the State Street and 19th Street I-94 grade crossings. The benefits
alone are not enough to mitigate forecasted deficiencies but can be
used in combination with other interchange specific improvements
to solve overall north-south congestion issues. This concept should
be considered if feasible improvements cannot be identified at
State Street or Centennial Road or to extend the useful life of these
inferchanges.

McKEenzie Drive ExTensioN (3)
The extension of McKenzie Drive to ND 6 would see around
13,500 vehicles per day by 2045, with the following impacts:

» Alleviates emerging congestion on the Grant Marsh Bridge
river crossing. Traffic is rerouted on the Bismarck Expressway
and McKenzie Drive and away from 1-94 and Mandan'’s
Memorial Highway for a more direct connection. Traffic on the
Grant Marsh Bridge is reduced 9.3 percent and is expected to
operate at LOS “C" from LOS “D".

» Increases vehicles using the Bismarck Expressway and the
McKenzie Drive interchange. Traffic using the westbound off-
and eastbound on- ramps at McKenzie Drive doubles. This
scenario should be considered when evaluating alternatives at
this interchange.

» The McKenzie Drive extension has a benefit/cost ratio of
21.6.

Summary

Given the overwhelming benefit to cost ratio, regional benefits,
and interstate benefits, this scenario should be factored into future
interstate plans. Specifically, concepts at McKenzie Drive should
consider or be compatible with forecasted traffic volumes under
this scenario. Furthermore, timing and need of improvements on
Mainline 1-94 between the Grant Marsh Bridge and Mandan'’s
Main Street should consider this improvement in the short to mid-
term.

33rD AVENUE GRADE SEPARATION (8)

The 1-94 grade separation at 33rd Avenue in Mandan would
create a new grade separation (overpass or underpass) of 1-94 at
33rd Avenue in Mandan between 37th Street and Boundary Road.
Boundary Road would be extended to 33rd Avenue. This grade
separation would see around 3,600 vehicles per day by 2045,
with the following impacts:




» The direct connection to Mandan'’s western growth area
reduces demand on the existing |-94 interchanges (Sunset
Drive and Mandan Avenue) and improves their expected
operations to LOS “C” or better through 2045. It also provides
acceptable operations (LOS “D”) at Mandan’s Main Street
|-94 ramps through 2045.

» The 33rd Avenue grade separation has a benefit/cost ratio of

18.7.

Summary

The 33rd Avenue Grade Separation performs strongly in the cost-
effectiveness and provides a more direct route to Mandan’s growth
areas, reducing travel demand on other congested corridors.
However, it serves relatively few vehicles when compared to other
clusters and does not mitigate any deficient areas. This project may
be most appropriate as a long-term (or beyond) project to balance
growth and traffic operations.

POTENTIAL IMPROVEMENTS

Improvements were considered at the following locations, based
on the existing and 2045 analysis discussed above. The regional
projects discussed above were not initially factored into the
forecasts for this analysis for following reasons:

» This allowed for a comparative analysis of alternatives. For
example, is it more cost effective to improve an interchange
or to build a new grade separation or interchange to relieve
pressure.

» Many regional projects above come at a high price tag and
unquantified environmental impacts. This creates uncertainty in
when or if these improvements can be implemented.

The last section of this memorandum will discuss implementation

options that incorporates both regional concepts and spot
improvements.

MaiNUNE [-94 AND 1-194

The capacity analysis completed for 2045 AM and PM did not
identify any mainline capacity needs, with all segments operating
at LOS “C” or better. Any lowered levels of service at the ramps
are concentrated at interchanges and would be addressed with
interchange improvements.

INTERCHANGES WITH NO DEFICIENCES
No alternatives were analyzed for these locations because they are
expected to operate at LOS “D” or better through 2045:

» ND 25 Interchange in Mandan

» Sunset Drive Interchange in Mandan

» Memorial Highway Interchange in Mandan

[-94 AND [-194 INTERCHANGE

The 1-94 and I-194 interchange does operate deficiently at LOS
“E” during the 2045 PM peak hour due to the lane drop. The I-94
corridor study evaluated three alternatives, two of which come with
significantly higher costs ($37 to $40 million), than the alternative
evaluated in this analysis. Given the cost and impacts and current
crash rates, only the additional lane concept was analyzed.

The alternative evaluated in this analysis would maintain two
lanes on 1-194 and adding a fourth lane on westbound 1-94. This

alternative would ensure LOS “B” through the 2045 AM peak.

Estimated Cost: $15.2 M

Figure 7.28: Lane Drop on Westbound I-194 to I-94




Figure 7.29: 1-94 and 1-194 Alternative from [-94 Corridor Study
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TYLER PARKWAy/D|v|DE AVENUE INTERCHANGE Figure 7.30: Burnt Boat Road Intersection Improvements
At the Tyler Parkway/Divide Avenue interchange, the Burnt Boat and 2045 AM Peak Hour Operations

Road intersection is expected to operate at LOS “E” during the

2045 AM peak with queues extending the full length of the turn

lane. The Divide Avenue and Turnpike Avenue intersection is

expected to operate at LOS “F” during the 2045 PM peak, with

the eastbound approach projected to experience more than

eight minutes of delay per vehicle. The ramp intersections operate

effectively.

Burnt Boat Road Intersection Improvements

The 1-94 Corridor Study recommended Burnt Boat Road intersection
improvements, specifically a northbound right-turn lane, a free
right-turn from the eastbound approach with a merge lane

that continues to the Westbound Ramp intersection, as well as
access closures/modifications on Burnt Boat road. Intersection

improvements at this intersection can provide acceptable operations
through 2045.

A northbound to westbound double left-turn lane would help
ensure long queues do not interact with the interchange ramp
intersections and may prove beneficial. Additional analysis would
be necessary to evaluate the proper location to drop the second
receiving lane on Burnt Boat Road west of Tyler Parkway.

Estimated Cost: $750,000
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Turnpike Avenue Intersection Modifications Figure 7.31: State Street Single Point Urban Interchange
As traffic on Divide Avenue grows, vehicles on the minor with 2045 PM Peak Hour Operations
approaches will find it difficult to find gaps to make their turning m

movements. This intersection may be too close to the Eastbound
Ramp intersection for a traffic control signal, but major access
modifications would result in rerouting through neighborhoods.
Most vehicles exiting Turnpike Avenue from the east and west _
approaches are making right turns, so the impacts would be S B e S
minimal.

Converting this full access to a % access (right-in, left-in, right-out)
would improve intersection operations to LOS “A” through the 2045
PM peak. The worst approach would operate at LOS “D”. This may
result in some minor rerouting through the neighborhoods adjacent
to this intersection, however 80 percent of traffic at this intersection
would still be accommodated with this solution. Additionally, as

a collector, this is primarily local neighborhood traffic using this
intersection. Regional traffic can easily relocate to Divide Avenue.

By 2045, this intersection would meet traffic control warrants and
may benefit from signalization. However, more detailed analysis
should be completed to ensure no negative impacts to the interstate
ramp intersections.

STATE STREET INTERCHANGE

By 2045, the Eastbound Ramps, Westbound Ramps, and
Interchange Avenue infersections are expected fo operate
deficiently during the AM or PM peak hour.

Single Point Urban Interchange Alternative

The 1-94 Corridor Study recommended a Single Point Urban
Interchange (SPUI) alternative at State Street to improve operations
at the ramp intersections and increase spacing between access
points along State Street. The SPUI would consolidate the ramp
intersections into one single intersection, with free right-turns on all
approaches. Operations with the SPUI configuration would be LOS
“C" or better through 2045.

This alternative maintains the two-way stop control at Interchange
Avenue, which would operate acceptably at LOS “D”. Poor
operations on the minor approaches may cause people to reroute
to Capitol Avenue. This is not anticipated to result in deficient
operations at that intersection. Access revisions to a % intersection
may improve safety at this intersection without significantly
impacting operations.

Estimated Cost: $21.0 M



Loop Ramps

The 1-94 Corridor Study considered loop ramps as an alternative
but was not analyzed due to potential business and ROW impacts.
Adding a northeast and southeast loop ramp would ensure
acceptable operations at LOS “D” or better through the 2045 PM
peak. This alternative would not address the interactions between
the closely spaced intersections along State Street. Microsimulation
analysis of this alternative may provide more insight into queuing,
merging, and diverging movements between these intersections.

This alternative maintains the two-way stop control at Interchange
Avenue, which would operate acceptably at LOS “D"”. Poor
operations on the minor approaches may cause people to reroute
to Capitol Avenue. This is not anticipated fo result in deficient
operations at that intersection. Access revisions to a % intersection
may improve safety at this intersection without significantly
impacting operations.

Estimated Cost: $21.0 M

ALTERNATIVES ANALYSIS

Figure 7.32: State Street with Northeast and Southeast
Loop Ramps and 2045 PM Peak Hour Operations




Diverging Diamond Interchange

The Diverging Diamond interchange would ensure all intersections
operation at LOS “D” or better through the 2045 PM peak hour.
This alternative was not carried forward for further analysis in

the 1-94 Corridor Study due to operational deficiencies. Using
updated volumes, forecast volumes, and more detailed analysis of
lane options yielded positive results for this concept. This concept
provides the added benefit of limiting ROW impacts compared

to the loop alternatives and ability to retrofit the existing bridge
structures, reducing overall project cost compared to the SPUL.

Synchro can only provide preliminary operations results for
complex interchange configurations like a Diverging Diamond
Interchange, so additional analysis would be necessary.

Estimated Cost: $12.0 M

Figure 7.34:State Street Diverging Diamond Interchange
with 2045 PM Peak Hour Operations

Summary

Preliminary analysis indicates a diverging diamond interchange
would provide acceptable operations and minimal impacts. More
detailed traffic analysis and cost estimating would be necessary to
understand the full impacts for each alternative, but this preliminary
diverging diamond cost could be used for programming purposes.

Table 7.23: Summary of State Street Alternatives

Do

Nothing SPUI Loops DDI

| Operations | - | -52% | -62% | -54%

| Cost | - | $2M | $2IM | $12m




CENTENNIAL ROAD INTERCHANGE Figure 7.35: Centennial Road Northeast and Southeast

By 2045, the Centennial Road interchange, including the Trenton Loop Ramps with 2045 PM Peak Hour Operations
Avenue, Westbound Ramps, Eastbound Ramps, and Miriam Avenue
intersections operate deficiently during the AM and/or PM peak - (¥
hours. Two alternatives were evaluated in this analysis that were Trenton Ave @,%,
also evaluated in the I-94 Corridor Study, as well as one additional >
alternative. o e
:
Northeast and Southeast Loop Ramps = 3rd Through Lane
2 Dropped as

Adding a northeast and southeast loop with additional northbound
through lanes between Miriam Avenue and Trenton Avenue would
keep all intersections at LOS “D” or better during the 2045 PM peak.
Miriam Avenue operates at LOS “D” with the southbound approach
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Single Point Urban Interchange

The Single Point Urban Interchange (SPUI) alternative would
combine the two ramp intersections info one, increasing space
between the adjacent intersections. This alternative would include
three through lanes between the ramp intersection and Miriam
Avenue and two between the ramp intersection and Trenton Drive.

The SPUI operates slightly worse than the loop configuration but
does have clear benefits to signal spacing, particularly between
Miriam Avenue and |-94 and has no ROW impacts.

This alternative would ensure acceptable operations at LOS “D” or
better through the 2045 PM peak hour along the corridor with LOS
“C" at the interchange.

Estimated Cost: $21.0 M
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Figure 7.37: Centennial Road Single Point Urban
Interchange with 2045 PM Peak Hour Operations

Figure 7.38: Single Point Urban Interchange Alternative from 1-94 Corridor Study
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Modified Single Point Urban Interchange

The Modified Single Point Urban Interchange (MSPUI) alternative
would combine the two ramp intersections into one, increasing
space between the adjacent intersections, as well as add loop
ramps to reduce crossing conflicts and minimize delays.

This concept was recently constructed at Sheyenne Street in West
Fargo. The design suggested at the Centennial Road interchange
is slightly different from this design, operating more similarly to
compressed version of the loops concept. This concept provides
three key benefits:

» Efficiency. The interchange operates at LOS “B” in Synchro
which is superior to the traditional SPUI due to the reduction in
signal phases from six to four.

» Spacing. The centralized intersection creates increased spacing
from adjacent congested intersection (i.e. Miriam Avenue) like
the traditional SPUI but improved from the loop configuration.

» Impacts. The modified SPUI tightens the design of the loops
to bring them into a central intersection minimizing impacts
to surround properties. This is a benefit compared to the loop
concept.

Estimated Cost: $25.0 M

Figure 7.39: Centennial Road Modified Single Point Urban
Interchange with 2045 PM Peak Hour Operations
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Summary

In summary, there are a variety of solutions that can improve
operations each within the cost range of $21M to $29M. Given
the near-term need at this interchange, it is recommended that these
alternatives advance into more detailed analysis that considers

» Better cost estimates and layouts

» Better environmental assessment

» More detailed operational and safety analysis

» Scenario analysis to factor in the 66th Avenue Interchange

At this time, it is recommended that the SPUI (either traditional or
modified) concept be programmed into the MTP as these concepts
provide the best separation between the south ramp and Miriam
Avenue, allow for better accommodations to/from the east if a new
interchange is built at 66th Street in the future. The MSPUI provides
better operations under E+C traffic forecasts but the future scenario
with the 66th Street interchange is expected to increase the draw
to/from the east potentially making the SPUI a better fit for this
location.

Table 7.24: Summary of Centennial Road Alternatives

No'?}:’ing loops  SPUI  MSPUI

Operations - -70% -98% -92%
Worst LOS F E C B

Cost - $29M $21M $25M

Impacts None High Low Low

McKEenzie DRIVE INTERCHANGE

By 2045, the McKenzie Drive westbound ramp intersection
operates at LOS “E” during the AM peak under two-way stop
control. It is unlikely this intersection would meet traffic signal
warrants. Roundabouts at this location would maintain intersection

LOS “A” through 2045.

Estimated Cost: $2 M

McKenzie Drive with Extension to ND 6

With the McKenzie Drive extension, traffic along McKenzie
Drive would nearly double from 7,875 (2045 E+C network) to
15,395. Roundabouts would provide LOS “C” at the interchange
intersections. It is likely traffic signal warrants would also be met
with the increase in traffic. Traffic signals would provide LOS “B”
at the interchange intersections. The timing of the McKenzie Drive
extension needs to be weighed heavily before determining a final
solution at this interchange. However, because the roundabouts
are expected to operate effectively under both scenarios, can be
retrofitted to a widened cross-section and are not exorbitantly
priced, it is recommended that they be used for programming
purposes at this time.




Figure 7.40: McKenzie Drive Roundabout Alternative

TIMING NEEDS

Using the operational issues, identified best-fit solutions, and estimated costs identified above, the following implementation strategy by

estimated year are shown in Table 6. These were calculated using linear growth rates between existing and 2045 traffic projections and
delays.

Table 7.25: Timing Needs

Regional Estimated

Connection Cost

ND 25

Interchange Location Deficiencies Timing

E+C Most intersections deficient during one or both Mid Term $21 M
peak hours
Limited impacts would not improve operations )
State Street 66th Street n Mid Term $21 M
on State Street or change timing needs
Hamilton Street Limited impacts would not improve operations Mid Term $21 M
on State Street or change timing needs.

Memorial Highway/
Bismarck Expressway E+C None NA

E+C Westbound Lane Drop Mid Term $6 M

1-94/1-194 North Bridge Corridor Reduces Traffic Along I-94 Beyond Long Term $6 M
Interchange

McKenzie Road Extension Reduces Traffic Along I-194 Beyond Long Term $6 M




MosiLiITY FUTURES Scenarios

Transportation systems and travel behavior are both rapidly To understand the potential impacts CAVs might have on the
changing and unpredictable in response to autonomous vehicles, transportation network, three behavior scenarios were evaluated
biking and walking trends, and ridesharing use. The way we plan using the 2030 and 2045 E+C travel demand model.

for transportation in 10 years will undoubtedly look very differently

than it does today. » Conservative: Low AV adoption rate, some carpool/ ride-

share, and moderate increase to walking, biking, and transit.
While the outcomes are uncertain, connected and autonomous
vehicles (CAV) will have significant impacts to how people travel
and how efficient the system is:

» Moderate: Moderate AV adoption rate, moderate carpool /
ride-share, and moderate increase to walking, biking, and

transit.
» Safety: Studies anticipate a 90 percent reduction in collisions » Aggressive: Aggressive AV adoption rate, lower carpool/
with a fully autonomous transportation fleet as driver error ride-share, lower increase in walking, biking, and transit.
is mitigated. This makes the transportation network more A variety of assumptions were developed based on local trends
reliable. and the latest national research and projections. These assumptions
» Vehicle Miles Traveled (VMT): If travelers have convenient are detailed in Table 7.26.

access to individual autonomous vehicles, estimates project
that in such a scenario VMT could increase by five times over
the next 30 years. Conversely, estimates project a 37 percent
decrease in VMT if autonomous rapid transit (ART) is widely
adopted. This means the transportation network could be
grossly inadequate or way overbuilt.

Vehicle Hours Traveled (VHT): Studies project that the
reduced lane width requirements and vehicle headways can

M

lead to reduced vehicle delays by as much as 45 percent.

v

Timeline of Autonomous Vehicle Adoption: Some experts
predict significant market penetration between 2020 and
2025, however there is not consensus for this timeline, with
other experts thinking it may be closer to (or beyond) 2040.
Most estimates of significant market penetration occur within
the timeframe of this Metropolitan Transportation Plan.

Table 7.26: CAV Behavior Change Assumptions

Do Arpoo a O . te O . r

2030 0% 1% 3% - i ]

Base

2045 0% 1% 3% - . ]
@ 2030 10% 15% 5% 2% No Change -2.8%
AV Adoption 2045 20% 20% 7% 5% 1% -3.0%
Moderate CAV | 2030 25% 15% 5% 7% 2% 1.7%
Adoption 2045 50% 20% 7% 19% 7% 6.0%
Aggressive 2030 50% 13% 4% 19% 7% 10.8%
CAV Adoption | 2045 75% 15% 5% 40% 18% 16.8%

ALTERNATIVES ANALYSIS 190




Conservative CAV ADOPTION

A conservative CAV adoption scenario would still have major impacts to the network, resulting in a 20.2 percent reduction in vehicle hours
traveled and a 52 percent reduction in links over capacity. A conservative CAV adoption scenario mostly benefits continuing trends of more
walking, biking, and ride-sharing.

Table 7.27: 2045 Conservative CAV Adoption Impacts

045 Base 04 onservative 0 04
VHT 55,650 44,420 -20.2%
VMT 2,932,685 2,836,025 -3.3%
% of Links Over Capacity 13.6% 6.5% -52.0%

Figure 7.41: 2045 Conservative CAV Adoption Impacts to Traffic
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Moberate CAV ADOPTION

A moderate CAV adoption scenario increases trips, resulting in increased 6.4 percent more vehicle miles traveled. However, increases
in roadway capacity still reduces delay through vehicle hours traveled and the percent of links over capacity. A moderate CAV adoption
scenario starts to experience some of the network impacts (increased trips but more network efficiency), but other traditional modes
(walking, biking, transit, ride-share) were still a large part of the overall benefits to the transportation system.

Table 7.28: 2045 Moderate CAV Adoption Impacts

045 Base 04 onservative O 04
VHT 55,650 50,550 -9.2%
VMT 2,932,685 3,119,300 6.4%
% of Links Over Capacity 13.6% 7.9% -41.6%

Figure 7.42: 2045 Moderate CAV Adoption Impacts to Traffic
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AcGRressive CAV ADOPTION
An aggressive CAV adoption scenario increases trips, resulting in increased 17.3 percent more vehicle miles traveled. However, increases

in roadway capacity still reduces delay through vehicle hours traveled and the percent of links over capacity. The aggressive CAV adoption
scenario shows the full potential of CAV with major impacts to VMT, but no noticeable change in VHT. This scenario also minimized benefits
to ride-sharing and modal split to put the impacts of CAV into greater focus.

Table 7.29: 2045 Aggressive CAV Adoption Impacts

045 Base 04 onservative 0 04

VHT 55,650 55,475 -0.3%

VMT 2,932,685 3,441,340 17.3%

% of Links Over Capacity 13.6% 7.1% -47.6%

Figure 7.43: 2045 Aggressive CAV Adoption Impacts to Traffic
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congestion. The greatest impacts came from potential impacts to
reducing modal split and ridesharing. It is clear that even with CAV,
focusing land use and design to accommodate alternatives modes
of travel will be important for the sustainability of the transportation
system. The purpose of this analysis is not to identify a most likely
future, rather assist in understanding the futures that might be
possible by 2045 and begin preparing for their impacts.

SUMMARY OF SCENARIOS

The scenarios highlighted not only the impacts to transportation
network due simply on increased CAV activity but how this
increased CAV activity may impact modal split and ridesharing/
carpooling. Analysis from these scenarios indicate that the VMT
impacts from CAV can be mostly mitigated by the operational
benefits from CAV both recurring and non-recurring (i.e. crashes)
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FINANCIAL PLAN

FiscaAL CoONSTRAINT PROGRAM

MEeTHODS

Development of the project list for Arrive 2045 must be based on
an established fiscal constraint agreed to between the Bismarck-
Mandan MPO and NDDOT. Development of a fiscal constraint
can be based on a variety of scenarios and data points regarding
transportation funding programs and there are a range of best
practices and techniques for developing a fiscal constraint. It is
important that locally sourced and reliable data be used that show
both historic and potential future funding trends when developing a
fiscal constraint analysis.

Development of the fiscal constraint for Arrive 2045 is based on the
following programming assumptions.

» National Highway Performance Program (NHPP): No specific
NHPP sub target is assumed for the BMMPO for Arrive
2045. Rather, NHPP funds for the BMMPO are assumed to
be allocated through constraints established for the Regional
portion of the Urban/Regional funding. Additional NHPP
funds allocated for Interstate related projects are assumed to
come through the Interstate Maintenance constraint.

» Interstate Maintenance (IM): The Interstate Maintenance (IM)
program was replaced by the NHPP program. However,
NDDOT sitill tracks expenses to this program separately in the
STIP. Therefore, it is assumed constraints established for the IM
program are part of the NHPP funds allocated to the BMMPO
for Arrive 2045.

Urban/Regional: Funding for projects on either the NDDOT
Urban or Regional system. The constraint for Arrive 2045

M

for this program will be split roughly 50/50 between the
two programs. Future programming for the new NDDOT
Urban Grant Program would come from the Urban share of
these program funds, since eligibility requirements are nearly
identical.

M

Transportation Alternative & Recreational Trails Program (TA
+ RTP): Program funds awarded for the use of alternative

transportation projects supporting bicycle, pedestrian, or
recreational trail projects. This includes both Transportation
Alternatives (TA) and Recreational Trails Program (RTP). For
ease of project selection, these programs are combined.

FiscAL CONSTRAINT SCENARIOS

Working with the project Study Committee (SC), a total of five data
points were established to develop a preliminary fiscal constraint
for Arrive 2045, as shown in Table 8.1:

1. Revenue forecasts from Envision 2040 which used a TIP
analysis for the year 2007 to 2014:
a. Little additional substantiation is available on this data
other that in Envision 2040 which assumes a general
8-year average of funds in the BMMPO TIP

2. Committed projects from the first year of the 2015, 2016,
2017 and 2018 TIP/STIP:
a. Assumes first year of each TIP/STIP.
b. Accounts for program variations with MAP-21 and
FAST Act; and potential for delayed projects (e.g. project

showing up in two consecutive years).
3. Committed projects from the 2019-2022 TIP/STIP.

4. Aggregate of from 2015-2018 and 2019-2022 TIP/
STIP:
a.Consider historic funding from the 2015-2018 TIP
b.Consider programmed funds from the 2019-2022 TIP

5. Population/ratio formula based and programmatic
assumptions using population related factors applied to
various programs.

a.Use population related factors and applies to various

program assumptions.
Scenario 4 was ultimately selected for the development of the
Arrive 2045 financial forecasts.

Table 8.1: Fiscal Constraint Scenarios

o 00 015 - 2018 0 : Populati s 202
Urban/Regional $8,540,125 $4,875,000 $11,003,750 $7,939,375 $8,518,912 $8,518,912
Interstate $3,738,125 $5,968,750 $4,272,750 $5,120,750 $2,505,957 $4,429,438
NHPP Accounted for in IM + Urban/Regional
Safety (State) $1 562,125 $1,299,250 $400,750 $699,713 $275,500 $699,713
Safety (Urban) T $1,128,000 $1,020,500 $651,250 $761,250 $651,250
TA +RTP $1,377,355 $387,500 $80,000 $233,750 $192,000 $233,750
Total $15,217,730 $13,658,500 $16,777,750 $14,644,838 $12,252,899 $14,532,342

FINANCIAL PLAN
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OPERATIONS & MAINTENANCE (O&M) CONSTRAINT

Pursuant to 23 CFR 450.324, Arrive 2045 contains a financial plan to account for required operations and maintenance (O&M) of the
Federal aid highways as defined by 23 U.S.C. 101(a)(5). The Arrive 2045 O&M constraint extrapolates the BMMPOs O&M element
established in the 2020-2023 TIP. O&M documents day-to-day maintenance actives (winter maintenance, street sweeping, crack seals,
etc., and related labor). Daily O&M is locally funded. The development of an O&M constraint as show in Table 2 ensures that locally

funded maintenance costs are accounted for prior to dedication of future local revenues to support transportation projects identified in Arrive
2045.

Table 8.2: Operations and Maintenance Costs

Bisma anda orton Co Burleigh Co DDO

Base Yea $4,035,18 $367,750 $8,471,84 57,585,54 2,697,468
2024 $4,196,589 $382,460 $8,810,719 $7,888,962 $2,805,367
2025 $4,364,452 $397,759 $9,163,147 $8,204,521 $2,917,581
2026 $4,539,030 $413,669 $9,163,147 $8,204,521 $3,034,285
2027 $4,720,591 $430,216 $9,529,673 $8,532,701 $3,155,656
2028 $4,909,415 $447,424 $9,529,673 $8,532,701 $3,281,882
2029 $5,105,792 $465,321 $9,910,860 $8,874,009 $3,413,158
2030 $5,310,023 $483,934 $9,910,860 $8,874,009 $3,549,684
2031 $5,522,424 $503,292 $10,307,295 $9,228,970 $3,691,671
btota $38,668,316 $3,524,0 $76 4 $68,340,39 $25,849,284
2032 $5,743,321 $523,423 $10,719,586 $9,598,129 $3,839,338
2033 $5,973,054 $544,360 $11,148,370 $9,982,054 $3,992,912
2034 $6,211,976 $566,135 $11,148,370 $9,982,054 $3,992,912
2035 $6,460,455 $588,780 $11,594,305 $10,381,336 $4,152,628
2036 $6,718,873 $612,331 $11,594,305 $10,381,336 $4,152,628
2037 $6,987,628 $636,824 $12,058,077 $10,796,589 $4,318,733
2038 $7,267,133 $662,297 $12,058,077 $10,796,589 $4,318,733
btota $45,362,44 $4,134 $80 88 $71,918,08 $28,767,884
2039 $7,557,819 $688,789 $12,540,400 $11,228,453 $4,491,483
2040 $7,860,132 $716,341 $13,042,016 $11,677,591 $4,671,142
2041 $7,860,132 $744,995 $13,042,016 $11,677,591 $4,671,142
2042 $8,174,537 $774,794 $13,563,696 $12,144,695 $4,857,987
2043 $8,174,537 $805,786 $13,563,696 $12,144,695 $4,857987
2044 $8,501,518 $838,018 $14,106,244 $12,630,483 $5,052,307
2045 $8,501,518 $871,538 $14,106,244 $12,630,483 $5,052,307
btota $56,630,19 $5,440,26 $93,964 $84,133,990 $33,654
ot $140,660,950 $13,098,48 5250,610 $224,392,4 $88




PRESERVATION & MAINTENANCE

(P&M) CoONSTRAINT

Pursuant to 23 CFR 450.324, the Arrive 2045 MTP needs to
contain a financial plan that accounts for required operations and
maintenance of the Federal aid highways as defined by 23 U.S.C.
101(a)(5). For the purposes of Arrive 2045, the Federally defined
O&M will be termed Preservation and Maintenance (P&M). This
is to maintain consistent wording with the BMMPO'’s Transportation
Improvement Program (TIP). Therefore, the MTP's P&M correlates
to the TIP's ‘Preservation’ projects, as noted in the TIP’s 4-year
program of projects. Preservation, or P&M, is designed to note
long-term maintenance activities. (l.e. reconstruction, mill and
overlays, etc.). P&M is not intended to reflect the TIP's Operations
and Maintenance costs which document day-to-day maintenance
actives (winter maintenance, street sweeping, crack seals, etc., and
related labor). Daily O&M in the TIP is primarily locally funded.
Whereas the MTP’s P&M reflects federally funded preservation
projects. The P&M constraint of the MTP ensures P&M activities are
considered prior fo identifying capacity or expansion projects.

An evaluation of P&M related expenses was conducted for the
year 2011-2023 to establish a future estimate of required P&M
activities to set a future fiscal constraint for Arrive 2045. An
annual average of preservation related costs was developed

for the Urban, Regional and Interstate programs. This approach
ensures consistency in long range assumptions developed for the
MTP specifically related to cost take downs for P&M. This ensures
P&M costs are established and accounted for within the fiscally
constrained element of the MTP. These P&M costs do not include a
range of locally funded P&M projects on the Federal aid highway
system.

Table 8.3 shows total base year assumptions from an evaluation
of the Urban, Regional and Interstate program for the year 2011-
2023 for required investments in roadway systems in the BMMPO
Study Area. Two key caveats are emphasized as follows:

1. Given the amount of Interstate related PM reported by
NDDOT for the evaluation period, the average P&M was
adjusted downward by a factor of 0.5.

2.To reflect the public sentiment for increased levels of
system maintenance, the historic average of investment

of Urban funds in P&M was doubled. This ensures Arrive
2045 would allow for at least twice the historic average in
P&M investments.

Table 8.3: Estimated Annual P&M Expenses by Program

Table 8.4 demonstrates the P&M investment projection for major
program areas for the Arrive 2045 MTP study area. Based

on distributed P&M costs between major program areq, these
projected future costs will be subtracted from the projected future
revenues available for constraining projects with in Arrive 2045.
These funds are considered available to support P&M related costs
and expenses, including system management and preservation.
While many of those types of projects are not typically identified

in an MTP, some may. Therefore, these funds would be considered

available to support those kinds of activities. It is unlikely the
balance of these funds would be identified in Arrive 2045.

Table 8.4: Distribution of Investment in P&M by Major
Program Area

Area
Program Regional Interstate Urban
Total
(2011 - 2023) $31,915114 | $52,673,600 | $3,540,000
Average $2,455,009 | $4,051,815 $272,308
Adjusted $2,455,009 | $2,025,908 $544,615

FINANCIAL PLAN

Program Regional Interstate Urban
Base Year $2,455,009 $2,025,908 $544,615
2024 $2,553,209 $2,106,944 $566,400
2025 $2,655,337 $2,191,222 $589,056
2026 $2,761,551 $2,278,871 $612,618
2027 $2,872,013 $2,370,025 $637,123
2028 $2,986,894 $2,464,826 $662,608
2029 $3,106,369 $2,563,420 $689,112
2030 $3,230,624 $2,665,956 $716,677
2031 $3,359,849 $2,772,595 $745,344
2032 $3,494,243 $2,883,498 $775158
2033 $3,634,013 $2,998,838 $806,164
2034 $3,779,373 $3,118,792 $838,410
2035 $3,930,548 $3,243,543 $871,947
2036 $4,087,770 $3,373,285 $906,825
2037 $4,251,281 $3,508,217 $943,098
2038 $4,421,332 $3,648,545 $980,822
btota 28,560 4 9 6 4
2039 $4,598,185 $3,794,487 | $1,020,054
2040 $4,782,113 $3,946,267 | $1,060,857
2041 $4,973,397 $4,104 117 $1,103,291
2042 $5,172,333 $4,268,282 $1,147,422
2043 $5,379,227 $4,439,013 $1,193,319
2044 $5,594,396 $4,616,574 $1,241,052
2045 $5,818,171 $4,801,237 $1,290,694
btota 6 : 9,969,9 8,056,690
ota 4z g . 5 208 050
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DEeVELOPMENT OF THE FiscAL
CONSTRAINT

Based on a review of all five potential scenarios, funding for each
core program area was selected for Arrive 2045. Assumptions for
Arrive 2045 were based as follows by major funding programs:

» Urban/Regional: Population/ratio formula and programmatic
assumptions used to establish fiscal constraint. Total base
assumptions were split between Urban and Regional Program
as follows:

=Urban - $3,936,368 (base)

=Regional - $4,581,188 (base unadjusted); $2,981,734
(adjusted base 2024-2031); $5,471,074 (adjusted base
2032-2045)

The Urban program balance does account for the Urban Grant
Program (UGP). Therefore, constraint analysis for Arrive 2045 can
reflect projects which may be considered eligible for UGP. Those
projects would be listed in the Urban program list; however, they
could be denoted as specifically related to the UGP. The Urban
program is further constrained in the base year to match anticipated
future P&M costs of $544,615 annually (adjusted for inflation over
the planning horizon).

To account for the three phased construction of Memorial Highway,
the base allocation of Regional funds for the MTP was reduced by
$15,000,000 (assumes 50 percent of the total project). This sum
was prorated annually against the available Regional program for
the years 2024-2031. This reduces the annual available constraint
for Regional program funds by $ 1,875,000 for the short-range
element of the MTP.

O&M assumptions for the years 2011-2023 were used to further
reduce the available balance of Regional funds. Total base year
estimates for the Regional program were further reduced by
$2,455,009 (annually and then adjusted 4 percent for inflation) to
account for P&M requirements on the Regional system.

» Interstate: Uses the 2015 through 2022 existing and committed
project lists to set fiscal constraint. This assumption provides
for a base year allocation of $5,120,750 (unadjusted) in
Interstate program funds. To account for ongoing P&M needs
on the Interstate system available Interstate system revenues
were reduced to reflect a base year estimate of $2,025,908
in required P&M on the Inferstate system through the BMMPO
study area. Adjusted base year for Interstate program is

proposed to be $3,321,051.

» Safety (both State and Urban): Sets the fiscal constraint based
on the 2015 through 2022 existing and committed project
lists. Based on approved assumptions for establishing the
fiscal constraint for the safety program, the following year
estimates of available revenue would be available for MTP
development.

*Urban - $651,250 - For ease of constraining safety
projects, these funds are proposed to be added to the
overall Urban constraint.

= State — $699,713 - For ease of constraining safety projects,
these funds are proposed to be split 75percent/25percent
between the Regional and Interstate System.

TA + RTP: Sets the fiscal constraint based on the 2015 through
2022 existing and committed project lists. Base year estimates
for TA + RTP fiscal constraint would be $233,750. Projects will
be extracted from the approved BMMPO Bike and Pedestrian
Plan to establish a first round of potential constrained projects

P

¥

for these funds.

Table 8.5 shows projected fiscal constraint for Arrive 2045 for each
Federal aid program. Because Arrive 2045 has accounted for

a realistic program of P&M expenses, the balance of the funding
available to support Arrive 2045 is considered relevant to both
capacity and expansion related projects. It is likely these revenues
will not be sufficient to address the full range of needs identified by
Arrive 2045 in the areas of capacity and expansion.

Projected revenues are banded into three ranges:

» Short Range: Years 2024 to 2031
» Medium range: Years 2032 to 2038
» Long Range: Year 2039 to 2045



Table 8.5: Fiscal Constraint for Major Program Areas of Arrive 2045

Year Urban Regional Interstate Safety (State) Safety (Urban) TA + RTP
Base Year $3,936,368 $4,581,824 $5,120,750 $699,713 $651,250 $233,750
2024 $4,172,550 $428,524 $3,321,051 $741,695 $690,325 $247775
2025 $4,235,138 $399,247 $3,318,193 $752,821 $700,680 $251,492
2026 $4,298,666 $366,977 $3,313,186 $764,113 $711,190 $255,264
2027 $4,363,145 $331,568 $3,305,912 $775,575 $721,858 $259,093
2028 $4,428,593 $292,866 $3,296,250 $787,208 $732,686 $262,979
2029 $4,495,022 $250,712 $3,284,073 $799,016 $743,676 $266,924
2030 $4,562,447 $204,939 $3,269,248 $811,002 $754,831 $270,928
2031 $4,630,884 $155,372 $3,251,638 $823,167 $766,154 $274,992
btota 9,967,50 430,206 6,359,550 6,254,59 821,400 089,44
2032 $4,700,347 $1,976,831 $3,231,098 $835,514 $777,646 $279117
2033 $4,770,852 $1,919,128 $3,207,477 $848,047 $789,311 $283,303
2034 $4,842,415 $1,857,064 $3,087,523 $848,047 $789,31 $283,303
2035 $4,915,051 $1,790,436 $3,055,866 $860,768 $801,150 $287,553
2036 $4,988,777 $1,719,029 $2,926,125 $860,768 $801,150 $287,553
2037 $5,063,608 $1,642,620 $2,885,684 $873,679 $813,168 $291,866
2038 $5,139,563 $1,560,977 $2,745,356 $873,679 $813,168 $291,866
btota 8,298,190 466,086 9,129 6,000,50 84,90 004,56
2039 $5,216,656 $1,473,859 $2,695,322 $886,784 $825,365 $296,244
2040 $5,294,906 $1,381,012 $2,640,890 $900,086 $837,746 $300,688
2041 $5,374,329 $1,282,174 $2,581,847 $913,587 $850,312 $305,198
2042 $5,454,944 $1177,072 $2,517.971 $927,291 $863,066 $309,776
2043 $5,536,769 $1,065,420 $2,449,034 $941,201 $876,012 $314,423
2044 $5,619,820 $946,920 $2,374,794 $955,319 $889,153 $319,139
2045 $5,704 117 $821,264 $2,295,002 $969,648 $902,490 $323,926
btota 0,144,8 8,14 4,860 6,493,916 6,044,144 69,39

V44,0

A50 4/

These assumptions are based on an analysis of past trends (2011-
2023) to project future conditions. The projected split between
Expansion and P&M shown here (Table 8.6) will be compared to
actual splits which come out of the final constrained plan in Chapter
9. This comparison will show the difference between projected
conditions and actual outcomes of the constrained plan.

SUMMARY oF EXPENSES BETWEEN P&M

AND EXPANSION

Based on the financial analysis supporting Arrive 2045, the follow
split between Preservation & Maintenance (P&M) and Capacity
are projected for each major program funding area.

Table 8.6: Distribution of Funds Between P&M and

Expansion
Expansion 82.0% 20.9% 47.4%
P&M 18.0% 79.1% 52.6%

FINANCIAL PLAN 199




Chapter 9
Fiscally Constrained Plan
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FISCALLY CONSTRAINED PLAN

The following chapter brings together all earlier elements of
Arrive 2045, with the realities of the limited transportation funding
presented in Chapter 8, to develop the Arrive 2045 MTP Fiscally
Constrained Plan.

Although this fiscally constrained plan is constrained to available
revenue and year of expenditure costs, it has flexibility in that
projects are prioritized and grouped by short-, mid-, and long-term
horizon years. Projects can be reprioritized within the time period.

This chapter begins with a summary of the process, a prioritization
of roadway projects, the allocation of available funds, and then a
summary of what projects are included in the Fiscally Constrained
Plan.

The process for developing the fiscal constraint begins with
identifying total projected revenues as presented in Chapter

8. Before any of these revenues can be used for new projects,
Operations and Maintenance (O&M) costs, Preservation and
Maintenance (P&M) costs, and previously committed projects as
defined by the BMMPO Transportation Improvement Plan (TIP) must
be subtracted from the forecast revenues.

PRrIORITIZATION OF PROJECTS

To determine which projects would be selected given limited funds
and in what time period the project would be proposed, all projects
were prioritized. This process took three steps including project
evaluation, public input, and agency/ Steering Committee review.

Project Evaluation

Each of the proposed projects presented in the among the Universe
of Alternatives were evaluated based on the Arrive 2045 project
goals and evaluation criteria presented in Chapter 2. Each criterion
was fransparent and based on measurable comparisons, such as
level of service, cost effectiveness, delay saved, environmental
impacts, etc. A composite score was calculated for each project
based on the goal score times the goal weight which was
developed as part of the public involvement process.

The full prioritized list of projects, each projects performance score
for the goals, and the project’s cumulative total based on the
weighting of each goal is included in Appendix C.

Public Involvement

The second step of the process was seeking public input through the
second round of public meetings. At these meetings, the technical
information was presented in a Round Table format (see Chapter
3). Participants were asked if they agreed with the high, medium,
and low prioritization for each project. In general, there was strong
support for the overall prioritization of projects; however, there
were some projects that were suggested to move up in the process
and conversely some down.

FISCALLY CONSTRAINED PLAN

Steering Committee

A series of Steering Committee meetings were held to discuss
potential projects and prioritization. These meetings provided the
opportunity for each jurisdiction to provide input regarding the
technical analysis and the public input. Through this agency review,
some projects moved up and others down. There were several
different reasons in support of the prioritization changes. In some
cases, they were technical reasons, such as Project A must precede
Project B. In other cases, both Project A and B are needed to serve
future demand.

Because there are limited Federal Surface Transportation

Program Urban funds, BMMPO used existing and historic Capital
Improvement Program (CIP) revenue to project local funds based
on local sales tax, state aid to cities/counties, local assessments,
and bonding to allow for a larger constrained list of purely locally
funded transportation projects.

FiscaL CoNsTRAINED RoADwAY PLAN
AssUMPTIONS AND PRINCIPALS

The development of the Fiscally Constrained Plan included various
assumptions, principles, and input from various agencies. These are
presented as follows to provide additional understanding of the
proposed Fiscally Constrained Plan.

Principles for Fiscally Constrained Plan
The BMMPO worked closely with local and State partners on the
development of the fiscal constraint element of the Arrive 2045. The
Arrive 2045 fiscal constraint element was built upon cooperative
revenue estimates developed through the planning process. Further,
the fiscal constraint element assumes that all O&M and P&M

needs are covered first. Secondly, the fiscal constraint element also
assumes a robust program of major rehabilitation and preservation
projects throughout the Bismarck-Mandan metropolitan area.

Considerations for Local Investments
in Arrive 2045

The fiscal constraint element for Arrive 2045 constrains agreed to
revenue streams for the Surface Transportation Program (STP) for
the urban and regional roadway system and Interstate Mainte-
nance (IM and NHPP) funds for Interstate related improvements.
Further, the fiscal constraint element of Arrive 2045 constrains local
investments (Sales Tax, Assessments, Bonds, etc.) from existing
municipal and county Capital Improvement Programs (CIPs) over
the life the plan. All locally funded improvements shown in the fiscal
constraint element of Arrive 2045 are constrained by reasonably
anticipated local revenues. There is a long-standing trend locally in
funding major transportation investment with purely local funds. Ar-
rive 2045 uses this assumption to constrain several major roadway
investments beyond the availability of Federal revenues.




FiscaLLy CoNsTRAINED PrROJECT LisT
The final phase of the Arrive 2045 MTP development is the
constrained element. This element of the MTP is largely driven
through integration of previous steps, including both technical
scoring, both macro and micro level modeling analysis and

public input. Based on this list of projects, the fiscal constraints

was developed following assumptions for available local, state,
and federal funds. Arrive 2045 depended on the findings of the
alternative evaluation phase to assist with smoothing some of the
recommendations regarding larger project needs. Figure 9.1 shows

the proposed overall recommended project phasing for Arrive
2045.

Project Phasing
The following sections discuss the project lists for short, mid, and
long range time periods for Arrive 2045, which are defined as:

» Short-Range: 2024 to 2031
» Mid-Range: 2032 to 2038
» Long-Range: 2039 to 2045

Projects are assigned a time period based on their relative need.
So, even if a project could be funded in a later phase, it is kept in
the phase at which it is needed and would be listed as “illustrative”
which allows for a better representation of unmet funding needs.

Maps with modeled Average Annual Daily Traffic (AADT) for the
2030 and 2045 constrained networks can be found in Appendix
A

SHORT-RANGE PROJECTS

The most significant time period and project list is the short-range
list, which reflects projects from which to choose for developing
the next five TIPs until Arrive 2045 is updated in 2025. Table 9.4
shows the short-range project list. Projects with a yellow fill are
recommended for inclusion in the constrained plan and would
reflect the MPO's prioritized list.

202

Short-Range Financial Analysis
Based on the identification of short range projects, Table 9.1 reflects
the financial analysis for the years 2024 to 2031 of Arrive 2045,

with a summary of the revenue programs below.

» Urban Program

=Requires $16M to $19M in Bismarck sales tax to balance

program.

= All Bismarck projects are sales tax eligible; sales tax benefit
to the urban system is not fully shown in MTP financial

analysis.

» Regional Program

*Program is balanced; however, P&M revenues needed to
support low cost improvements on State Street.

= Assumes constraint of low cost improvements on State

Street while high cost improvements on State Street remain

illustrative.

» Interstate Program

= Generally balanced, includes reconstruction of Exit 161.

Table 9.1: Short-Range Financial Analysis

Urban $35,961,008 $6,262,725 $42,223,733
Regional | $2916,247 | $28,231,016 | $31147,263
Interstate $28,995,505 $21,355,245 | $50,350,750
Safety $14,491,196 $0 $14,491,196
Urban $54,702,586 $2,924,646 $57,627,232
Regional $25,614,053 $0 $25,614,053
Interstate $29,246,464 $0 $29,246,464
Safety $9,106,179 $0 $9,106,179
Urban -$18,741,578 $3,338,079 | -$15,403,499
Regional -$22,697,806 | $28,231,016 $5,533,210
Interstate -$250,959 $21,355,245 | $21,104,286
Safety $5,385,017 $0 $5,385,017

ota 6,30 6 924,340 6.619.014




LONG-RANGE PrOJECTS
Table 9.6 shows the long-range projects. Projects with a yellow fill
are recommended for inclusion in the constrained plan and can be
prioritized as necessary.

Mib RANGE ProJECTS

Table 9.5 shows the mid-range projects. Projects with a yellow fill
are recommended for inclusion in the constrained plan. Unlike the
short-range project lists, there is no Urban Program priority. These
projects can be prioritized as necessary.

Long-Range Financial Analysis

Based on the identification of long-range range projects, Table 9.3
reflects the financial analysis for the years 2039 to 2045 of Arrive
2045, with a summary of the revenue programs below.

Mid-Range Financial Analysis
Based on the identification of mid-range range projects, Table 9.2
reflects the financial analysis for the years 2032 to 2038 of Arrive

2045, with a summary of the revenue programs below.
» Urban Program

» Urban Program = Program balanced.

= Program slightly out of balance, likely balanced with use of » Regional Program
Bismarck Sales Tax.

) = Program is balanced; however, requires use of P&M revenue

» Regional Program to support program.
= Program is balanced; however, requires use of P&M revenue - Assumes constraint of low cost improvements on State
fo support program. Street while high cost improvements on State Street remain

= Assumes constraint of low cost improvements on State illustrative.

Street but high cost improvements on State Street remain » Inferstate Program
illustrative. _
*No capacity programmed in long range (e.g. 66th Street

» Inferstate Program Interchange not included in constrained MTP).

=Requires more capacity investment to support reconstruction
of Exit 159; program still balanced.

Table 9.2: Mid-Range Financial Analysis Table 9.3: Long-Range Financial Analysis

D Q » D Q
oqra apdad O o] e oqra apa o orQ

Uban | $33,957828 | $7346,907 | $41,304,735 Uban | $36173.822 | $9,668,028 | $45841,850
Regional $14,959,303 $33,118,272 $48,077,575 Regional $9,777,265 $43,581,387 | $53,358,652
Interstate $23,253,042 $25,052,191 | $48,305,233 Interstate $19,310,346 $32,966,974 $52,277,321

Safety $13,902,486 $0 $13,902,486 Safety $15,045,672 $0 $15,045,672

ota 86,072,658 6 0 90,0 ota 80,307,106 6,216,389 66 49

Urban $45,949,625 $0 $45,949,625 Urban $32,392,806 $0 $32,392,806
Regional $18,171,716 $5,941,431 $24,113,146 Regional $25,018,834 $0 $25,018,834
Interstate $43,227,870 $0 $43,227,870 Interstate $0 $0 $0

Safety $6,826,001 $0 $6,826,001 Safety $15,193,624 $0 $15,193,624

ota 4 941, 4 0,116,64 ota 605,264 0 605,264

Urban -$11,991,796 $7,346,907 -$4,644,890 Urban $3,781,016 $9,668,028 $13,449,044
Regional -$3,212,413 $27176,841 $23,964,429 Regional -$15,241,569 | $43,581,387 $28,339,818
Interstate -$19974,828 | $25,052,191 $5,077,363 Interstate $19,310,346 $32,966,974 $52,277,321

Safety $7.076,485 $0 $7.076,485 Safety -$147951 $0 -$147951

ota 3,10 G 239 4 o ota 01,84 86 6,389 03,918
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Table 9.4: Short-Range Project List

Description

Year of Expenditure

[YOE]

Program

Urban Program
Priority

o) Old Red Trail 56th Avenue 40th Avenue NW Reconstruct as 3-lane urban section. Short $8,400,000 $9,826,812 Urban 2
18 Old Red Trail Sunset Drive ND1806 / Collins Avenue Restripe for 3-lane urban section. Short $39,500 $46,209 Safety

21 Division Street Sunset Drive ND 1806 / Collins Avenue Reconstruction. Short $2,500,000 $2,924,646 Urban 5
22 3rd Avenue NE Main Street 5th Street Reconstruction. Short $2,500,000 $2,924,646 Urban (P&M) 7
23 Division Street 8th Avenue E Mandan Avenue Construct as 2-lane urban section. Short $2,880,000 $3,369,193 Urban

27 ety 1666 19th Street e ey sl P°Ve’"e’";’;Zszg’::l‘:';fg:l';e;'\';:i':‘f:g ?gi";’:e:i furn lanes Short |  $1,750,000 $2,047.252 Resforc

0| e oo avmer |Gt s ud sk, e v oot 0010 | | 1sosonmn | sioanazs | uien

31 McKenzie Road 46th Avenue SE Intersection capacity improvement Short $2,500,000 $2,924,646 Urban

32 Washington Street Burleigh Avenue Drainage Channel Reconstruct as 3-lane urban arterial. Short $8,720,000 $10,201,167 Urban 3
3 Washington Street Drainage Channel Denver Avenue Turn lane improvements including restripe south of Reno Avenue as 3-lane section. Short $39,000 $45,624 Safety

34 Bismarck Expressway Washington Street 12th Street Safety improvements. Short $5,000,000 $5,849,293 Safety

45 Main Avenue Bismarck Expressway 66th Street Widen from 2-lane fo 3-lane section g::leut;i.ing oo fnprevEman el S Short $10,020,000 $11,721,983 Urban o)
49 | Bismarck Expressway / Centennial Road Divide Avenue Century Avenue Widen from 5-lane to 6-lane section. Short $3,960,000 $4,632,640 Mix

50 | Bismarck Expressway / Centennial Road |-94 Interchange reconstruction. Short $25,000,000 $29,246,464 Interstate

52 Divide Avenue Turnpike Avenue 26th Street Restripe as 3-lane urban section. Short $143,500 $167,875 Safety

54 Rosser Avenue Main Avenue 10th Street Restripe as 3-lane urban section. Short $62,000 $72,531 Safety

59 Century Avenue Tyler Parkway Intersection capacity improvement. Short $2,500,000 $2,924,646 Urban

62 Tyler Parkway Valley Drive 43rd Avenue Construct as 2-lane urban section. Short $4,260,000 $4,983,597 Urban

64 Tyler Parkway 43rd Avenue 57th Avenue Overlay existing roadway to 2-lane rural section. Short $500,000 $584,929 Urban 8
65 Ash Coulee Drive Tyler Parkway Washington Street Widen from 2-lane to 3-lane urban section. Short $5,240,000 $6,130,059 Urban 4
78 State Street Calgary Avenue 43rd Avenue At grade 'mp:‘;‘(’::om:?r‘;mcglﬁgz ;\/:‘32:‘36"?’;]?01 Zrhd gﬁ";’j; Yf;f;:;’;?igj‘é"“”e urban | g0 | $15,185,000 $17,764,302 Regional

78i State Street 43rd Avenue Grade separation. Short $30,000,000 $35,095,757 Regional

81 43rd Avenue State Street 26th Street Construct 3-lane or 5-lane urban section. Short $10,000,000 $11,698,586 Urban 1
82 19th Street North Valley Loop/Yucca Avenue 43rd Avenue Reconstruct as 3-lane urban section. Short $1,380,000 $1,614,405 Urban 1
87 71st Avenue Centennial Road Intersection capacity improvement. Short $2,500,000 $2,924,646 Safety
TBD State Street Calgary Avenue 43rd Avenue Shared use path. Short $1,000,000 $1,169,859 Regional
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Table 9.5: Mid-Range Project List

Description

Phase

Year of Expenditure

[YOE]

Program

8 Boundary Road 32nd Avenue Sunset Drive Construct as 3-lane urban section. Mid $12,640,000 $20,237,047 Urban
9 32nd Avenue |-94 Grade separation. Mid $15,000,000 $24,015,483 Urban
12 38th Street NW Old Red Trail Collins Avenue / ND 1806 Construct as 2-lane urban section. Mid $8,700,000 $13,928,980 Urban
13 Sunset Drive Middle School 38th Street Construct as 2-lane urban section. Mid $4,500,000 $7204,645 Urban
14 8th Avenue NW 27th Street 38th Street Construct as 2-lane urban section. Mid $6,000,000 $9,606,193 Urban
16 ND 1806 Old Red Trail 37th Street Infersection capacity improvement, :’n‘ii:s”:;‘ :;‘zifekv‘?;;::r;f:z;?;gASSU’“e minor infersection improve- | iy | §5 711,000 $4,340,398 Regional (P&M)
17 | 27th Street N / Sunset Drive Intersection Sunset Drive Intersection capacity improvement. Mid $2,500,000 $4,002,581 Safety
20 Boundary Road Sunset Drive Signalize and stripe turn lanes on all approaches. Mid $350,000 $560,361 Safety
25 3rd Street 6th Avenue / ND1806 Memorial Highway Restripe to include turn lanes or restripe to 3-lane section with center turn lane and no parking. Mid $57,000 $91,259 Safety
26 [-94 [-194 Additional westbound lane from 1-94/1-194 to Main St/Exit 155. Mid $6,000,000 $9,606,193 Interstate
28 19th Street SE ND 6 ND1806 Reconstruct as 3-lane urban section. Mid $14,400,000 $23,054,864 Urban
85 Bismarck Expressway 12th Street Yegen Road Implement 3/4 access control at 5 intersections and add right turn at Airport Road. Mid $500,000 $800,516 Regional (P&M)
39 66th Street Lincoln Road Northgate Drive Widen from 2-lane to 3-section. Mid $5,480,000 $8,773,657 Urban
43 Apple Creek Road Yegen Road 66th Street Intersection capacity improvements at all intersections. Mid $5,000,000 $8,005,161 Urban
44 66th Street Apple Creek Highway 10/ Old Main Avenue Widen from 2-lane to 3-section. Mid $4,040,000 $6,468,170 Urban
46 Main Avenue Hay Creek Crossing Structural replacement. Mid $500,000 $800,516 Regional (P&M)
53 4th Street Boulevard Avenue Divide Avenue 4th Street signal timing Improvements, stripe turn lanes at key intersections, potential new signal at Turnpike. | Mid $278,500 $445,887 Safety
55 4th Street Divide Avenue Century Avenue 4th Street signal timing Improvements, stripe turn lanes at key intersections, potential new signal at Turnpike. |  Mid $303,000 $485,113 Safety
56 4th Street Century Avenue Montreal Street 4th Street signal timing Improvements, stripe turn lanes at key intersections, potential new signal at Turnpike. |  Mid $275,000 $440,284 Safety
60 Interstate Avenue Country West Road Country West Road Construct as 2-lane urban section. Mid $1,140,000 $1,825,177 Urban
71 57th Avenue Tyler Parkway Crested Butte Road Construct as 3-lane rural section. Mid $3,150,000 $5,043,251 Urban
72 57th Avenue Crested Butte Road Washington Street Construct as 3-lane rural section. Mid $3,710,000 $5,939,830 Urban
73 57th Avenue Washington Street State Street Construct as 3-lane rural section. Mid $7000,000 $11,207,226 Urban
77 State Street 43rd Avenue 57th Avenue Widen to é-lanes from N of 43rd through 57th; intersection improvement at 57th. Mid $11,350,000 $18,171,716 Regional
79i State Street Interstate Boulevard Grade separation. Mid $23,000,000 $36,823,741 Regional
80 State Street [-94 Interchange reconstruction. Mid $21,000,000 $33,621,677 Interstate
84 19th Street Skyline Boulevard 71st Avenue Construct as 3-lane urban section. Mid $15,040,000 $24,079,525 Urban
85 26th Street 43rd Avenue 71st Avenue Construct as 3-lane rural section. Mid $16,000,000 $25,616,515 Urban
89 Centennial Road Jericho Road 43rd Avenue Widen from 3-lane to 5-lane urban section. Mid $2,800,000 $4,482,890 Urban
91 52nd Street Century Avenue 43rd Avenue Reconstruct as 3-lane rural section. Mid $7440,000 $11,911,680 Urban
92 Century Avenue 52nd Street 66th Street Construct 3-lane urban section. Mid $9,040,000 $14,473,331 Urban
94 66th Street Century Avenue 43rd Avenue Reconstruct as 3-lane urban section. Mid $4,190,000 $6,708,325 Urban
95 43rd Avenue 52nd Street 66th Street Widen from 2-lane to 3-lane or 5-lane urban section. Mid $8,000,000 $12,808,258 Urban
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Table 9.6: Long-Range Project List

Description

Year of Expenditure

[YOE]

Program

1 37th Street NW ND 25 56th Avenue Construct 2-lane urban section. Long $12,060,000 $24,431,347

2 37th Street NW 56th Avenue ND 1806 Construct 3-lane urban section. Long $27920,000 $56,560,797

3 56th Avenue Old Red Trail 37th Street Reconstruct as 3-lane urban section . Long $8,000,000 $16,206,532 Urban
4 56th Avenue NW |-94 New interchange. Long $25,000,000 $50,645,413 Interstate
5 56th Avenue NW |-94 Business Loop (Main Street) Old Red Trail Construct as 3-lane urban section. Long $19,280,000 $39,057,742 Urban
7 Boundary Road 56th Avenue / 1-94 Interchange 32nd Avenue Construct as 3-lane urban section. Long $13,200,000 $26,740,778 Urban
10 32nd Avenue W I-94 Business Loop (Main Street) Boundary Road (Future) Construct as 2-lane urban section. Long $12,660,000 $25,646,837 Urban
1 31 st Street Lohstreter Road Boundary Road (Future) Construct as 2-lane urban section. Long $5,940,000 $12,033,350 Urban
15 Northern Bridge Corridor 38th Street (Mandan) River Road Construct as 2-lane ::LTL;?:;?::;:EC:OR;VS;I\Ii\oi:;ilslrsii::/zrrClI;Zitclogz?th Street (Mandan}, Long $62,450,000 $126,512,241

19 Sunset Drive [-94 Interchange reconstruction. Long $25,000,000 $50,645,413 Interstate
24 Mandan Avenue [-94 Interchange reconstruction. Long $25,000,000 $50,645,413 Interstate
29 McKenzie Road ND 6 ND 1806 Construct as 2-lane rural section. Long $12,550,000 $25,423,997 Urban
36 12th Street Burleigh Avenue Santa Fe Avenue Add turn lanes at Santa Fe Avenue and Burleigh Avenue. Long $1,000,000 $2,025,817 Safety
37 48th Avenue S University Drive 66th Street Construct 2-lane rural section and structure improvements at Apple Creek crossing. Long $19,800,000 $40,1m,167 Urban
38 66th Street 48th Avenue S Lincoln Road Reconstruct as 2-lane urban section. Long $5,880,000 $11,911,801 Urban
40 Lincoln Road Yegen Road / Airway Avenue Intersection capacity improvement. Long $2,500,000 $5,064,541 Safety
41 Yegen Road Lincoln Road Morrison Avenue Add 6 new turn lanes in key locations. long | $1,500,000 $3,038,725 Safety
42 Apple Creek Road Yegen Road Intersection capacity improvement. Long $2,500,000 $5,064,541 Safety
47 66th Street Highway 10 / Old Main Avenue Century Avenue Construct as 3-lane urban section (tied with project for interchange with 1-94 at 66th Street). Long $19,920,000 $40,354,265 Urban
48 Divide Avenue Bismarck Expressway 66th Street Reconstruct as 3-lane urban section. Long $15,200,000 $30,792,41 Urban
51 Hamilton Street / Channel Divide Avenue Century Avenue Construct as 2-lane urban section with grade separation. Long $20,940,000 $42,420,598 Urban
57 Tyler Parkway Schafer Road Burnt Board Drive Intersection capacity improvement. Add turn lanes and include safety improvements. Long $750,000 $1,519,362 Urban
61 Burnt Boat Drive River Road Intersection capacity improvement. Long $2,500,000 $5,064,541 Urban
66 57th Avenue River Road Tyler Parkway Construct as 3-lane rural section. Long $10,220,000 $20,703,845 Urban
67 Burnt Creek Loop South (57th Avenue) River Road Intersection capacity improvement. Long $2,500,000 $5,064,541 Urban
68 Burnt Creek Loop North / River Road ND 1804 Intersection capacity improvement. Long $2,500,000 $5,064,541 Regional
69 71st Avenue/ ND 1804 15th Street/Tyler Parkway State Street Widen from 2-lane to 4-lane section. Long $10,150,000 $20,562,038 Regional
70 Tyler Parkway 57th Avenue ND 1804 / 71st Avenue Construct as 3-lane urban section. Long $7920,000 $16,044,467 Urban
74 71st Street State Street Intersection capacity improvement. Long $2,200,000 $4,456,796 Regional
74i 71st Street State Street Grade separation. Long $25,000,000 $50,645,413 Regional
75 State Street 57th Avenue 71st Avenue Widen to 6-lanes from 57th Avenue to ND 1804/ 71st Avenue. Long $12,600,000 $25,525,288 Regional
76 57th Avenue State Street 26th Street Construct 3-lane urban section. Long $7.680,000 $15,558,271 Urban
83 Calgary Avenue DMVW Railroad Haycreek Road Construct 2-lane urban section across DMVW RR with grade separation. Long $36,980,000 $74,914,695 Urban
86 71st Avenue State Street Centennial Road Widen from 2-lane to 3-lane rural section. Long $7280,000 $14,747944 Urban
88 Centennial Road 43rd Avenue 71st Avenue Widen from 2-lane to 3-lane rural section. Long $7,960,000 $16,125,499 Urban
90 Century Avenue Centennial Road 52nd Street Reconstruct as 5-lane urban section. Long $10,875,000 $22,030,755 Urban
93 [-94 66th Street New interchange. Long $25,000,000 $50,645,413 Interstate
96 43rd Avenue Roosevelt Drive 52nd Street Widen from 2-lane to 3-lane urban section. Long $1,960,000 $3,970,600 Urban
97 66th Street 43rd Avenue 71st Avenue Reconstruct/New Construct as a 3-lane urban section. Long $15,600,000 $31,602,738 Urban
98 71st Avenue Centennial Road 66th Street Reconstruct as a 3-lane urban section. Long $16,160,000 $32,737195 Urban
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Total Plan Financial Analysis
Table 9.7summarizes the overall financial analysis for the
constrained short-, mid- and long-range elements of Arrive 2045.

» Urban Program

= Program generally balanced.

= Deficit likely filled with Bismarck Sales Tax.

» Regional

*Program is balanced; however, requires use of P&M revenue

to support program.

» Interstate Program

= Program balanced; doesn't allow for any new capacity
beyond Exit 161 (short range) and Exit 159 (mid-range).

Table 9.7: Arrive 2045 Financial Analysis

Q
o

Uban | $105,879,844 | $23,277,660 | $129,157,504
Regional | $27,652,816 | $104,930,675 | $132,583,491
Interstate | $71,558,893 | $79,374,410 | $150,933,303

Safety $43,439,354 - $43,439,354

ota 48,530,90 0 / 456 .

Urban | $133,045017 | $2,924,646 | $135969,663
Regional | $68,804,603 | $5941,431 | $74,746,033
Interstate | $72,474,334 $0 $72,474,334

Safety $31,125,804 $0 $31,125,804

ota 05,449 o 8,866,0 4 o

Urban -$27165173 | $20,353,014 | -$6,812,159
Regional | -$41,151,787 | $98,989,244 | $57,837,457
Interstate -$915,441 $79,374,410 | $78,458,969

Safety $12,313,550 $0 $12,313,550

Total -$56,918,851  $198,716,668 $141,797,817

FISCALLY CONSTRAINED PLAN

ARRIVE 2045 INVESTMENT BY MAjOR
PROGRAM

The split in resources within the Arrive 2045 constrained plan
between Preservation & Maintenance (P&M) and Expansion for
each of the three major funding programs is shown in Table 9.8.
Arrive 2045 follows the projected trend lines evaluated earlier in
the MTP for both the Urban and Interstate programs (see Table
9.8). However, under Arrive 2045, the Regional Program shifts
more funding towards expansion in the constrained plan than was
originally projected. This shift is primarily to ensure high priority low
cost capacity improvements along the State Street/US83 corridor
are included in the constrained element of Arrive 2045.

Table 9.8: Investment by Major Program

Urban Regional Interstate
Expansion 85.2% 51.9% 47.7%
P&M 14.8% 48.9% 52.3%

FINAL CONSIDERATIONS

Addressing Performance Based

Planning

Arrive 2045 establishes the first performance-based transportation
plan for the BMMPO. Arrive 2045 sets a range of performance
targets regarding safety, infrastructure conditions, congestion,
alternative transportation, and project delivery. Arrive 2045 will
provide a benchmark for measuring future transportation trends
and understanding the relative benefits of investments in the
transportation system over the coming five years.

Addressing North-South Mobility

North-south mobility has been a long-standing issue in the BMMPO
area and surfaced again early in the development of Arrive

2045. Arrive 2045 supports the implementation of significant
improvements in a series of north-south (and east-west) corridors
through the planning area. These serve to improve mobility region
wide. Since the 2015-2040 LRTP, the BMMPO embarked upon a
Low-Cost Corridor Improvement Study and completed the US 83
Alternatives Study Alternatives Study. These efforts addressed both
the public’s mobility concerns as well as NDDOT's concerns about
US 83/State Street. The US 83 Alternatives Study provided few
easy or effective solutions, however, shows a concerted effort by
the MPO to acknowledge and address these issues. Cost-effective
findings from these studies are included in Arrive 2045 MTP.

Prioritizing Projects

Arrive 2045 was focused on developing a short-range list of
agreed to Federal aid project priorities. These priorities address a
range of transportation system needs but focus most specifically on
the Urban Roads Program. It is hoped that Arrive 2045 will provide
more clarity and cohesion in driving the development of BMMPO's
annual Transportation Improvement Program (TIP).
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2030 Existing and Committed Projects
Average Annual Daily Traffic Maps
All projects currently included in the 2020-2023

Transportation Improvement Program are implemented
in the transportation network with 2015 and 2030
forecasted traffic volumes based on these improvements.

aaaaaaaaaaaaaa

APPENDIX A: TRAVEL DEMAND MODEL MAPS Akklvé%ﬁggé



North of Mandan

Fiscally Constrained Traffic Projections
2,000 - 2030 Modeled Daily Traffic

3900

3000

300




I
I 300 X
NW Mandan Fiscally Constrained Traffic Projections
2,000 - 2030 Modeled Daily Traffic
=]
o
-
o
e
=4
-]
=}
Tel
=
=1
L0
<
'l :‘- ’l
— 1 > ' m 3100 7300 dogy 0
BTOL_ O ’ .
m, A0

00

QO\)

00.LY




SE Bismarck

4 00

400

2600

Fiscally Constrained Traffic Projections
2,000 - 2030 Modeled Daily Traffic

\\

1500

-
-J
00
O
600
-]
=]
Ts)
~ S
=]
Te}
-
=)
LO -]
E
-]
-]
Ko
<t =
=]
3}
o L0
< i 500 8000 8500 9200 8700 2100
- -]
= -]
3 S "
-)
-)
-)
-)
o)
<
-)
3
3500 4300 8300 2800 T200 2400 2200
-)
=)
‘[:
-l
-l
=]
N
-l
g
= B
<
B
g 2
x
-)
5 3




Lincoln

Fiscally Constrained Traffic Projections
2,000 - 2030 Modeled Daily Traffic

1000

— 2900

3500

6000

9400

7000

9100

9100

6500

1700

1400

1300

700

6900

4500
2400

1600

3500




Mandan Core

-,
-

9100

400 900

800

E

1400

2300

6400

5100

2100

2000

3100

3700 400

W

d
W

Fiscally Constrained Traffic Projections
2,000 - 2030 Modeled Daily Traffic




South Mandan

900
-) =
ﬁ =
2100 2000 3100 3700 100 5~ 9500

S

<

o]

-]

-l

vy 2\
5
<+

-]

=]

KO

Lo
N 6
-]
o

2800 3000 =620 1800 2500

-]
=]
I~

3700

W

\ \

Fiscally Constrained Traffic Projections
2,000 - 2030 Modeled Daily Traffic

a

NS

\\

=) 2000

=]

5

1O

-) <

=]

0o

T
=
=)
co

= N

=

N

)

00 — 1900 41007000
=
=
ol
ol

2400




|
NW Bismarck 1 = Fiscally Constrained Traffic Projections
= 2,000 - 2030 Modeled Daily Traffic
=) =
=)
N
+r]
1500
4700 T0000 2000 8200
-]
-l
< -
L0 -
"" R
D s E
0600 2100 12500 12200 500
2100 13300

a0U




\/NW Bismarck 2

Fiscally Constrained Traffic Projections
2,000 - 2030 Modeled Daily Traffic

200

1200

700 1300 1400 3100 1300
500 600|
-
-)
o)
400 200
-l
-l
&
-)
-
N
-]
=]
>4
3]
2400 2700 5800 4200 10700
-)
-)

3200




NE Bismarck 2

Fiscally Constrained Traffic Projections
2,000 - 2030 Modeled Daily Traffic

1400 3100 1300 600
o
=
-
=]
&
500 600 T00 200
=4
=}
N
=
g kO
-]
N
400 200 100 0
=1
=]
N~
= S
> i >
= =)
To]
-
o
<
S 7 7300 7200
TO700 TOG00 | 200 7900 7800 5700 7700 T600
-
o =
S KO
<+
= =
=
2]
2]
=1
=}
= I




=]
: = . . . ..
NE Bismarck 1 i Fiscally Constrained Traffic Projections
2,000 - 2030 Modeled Daily Traffic
S
KO
-]
-
o
-]
5 = =
B o
1300 2000 1500
=]
=]
N~
o —
=]
~
N
-3
o
o
3
S 2
3]
-]
-]
KO
00 100 5700 7800 7900 6600 6500 1700
-]
=}
- 00
i = -)
0 . . O
=
=]
~ Te]
005 13300 12000 00 i 5700 T 5600
\\ \\
4500 "]74 y’
A 0 bZ20U U 4600




Bismarck Core

3500

60

2000

2300

3300

3200

000

40

E 100

25

1900

1

()
(9 Fiscally Constrained Traffic Projections
2,000 - 2030 Modeled Daily Traffic
o 5000 49
~
T 3900 1500 1400 1100 300
4200
A 900 2500 ~410 0
G
(=
(-
9700 10700 12300 | 10100 14900 10400
S
S =
- o
32
5
S & 900
g =
2]
= = M >
=] =]
N P §
=}
=]
< T000
o >200 5100 ~E200 2300 |
o
™
<
=] -]
=] =]
" 5
6500
U 48003300 510 6000 5700
500[700 001 =
N
4800 3100
q% T800
700 700 4700 1800 1400
o
3 2
= 1o 5
5
1800 4000

1/
7000




4

South Bismarck

1000

4000

4000

0095

Fiscally Constrained Traffic Projections
2,000 - 2030 Modeled Daily Traffic

| \

0 30 4300 590U 3500
2200 1500
2 -]
= -]
| o
g 30
-l
= =]
= LD
To]
-]
o -
KO 8 =
= S
To]
-l
-J
3]
Tel
300 3600 3300 2500 2700 6900
-J
=)
- N~
-] N
S 6300
3]
e
-]
=]
KO
KN
<
(>
(=,
(=
900 1700 3300 1800
-]




2045 Existing and Committed Projects

Average Annual Daily Traffic Maps

All projects currently included in the 2020-2023
Transportation Improvement Program are
implemented in the transportation network with 2015

and 2045 forecasted traffic volumes based on these
improvements.
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2030 Constrained Projects
Average Annual Daily Traffic Maps
All projects cost constrained through 2030 are

implemented in the transportation network with
forecasted daily traffic volumes based on these
improvements.
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NW Bismarck 1 S Fiscally Constrained Traffic Projections
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2045 Constrained Projects
Average Annual Daily Traffic Maps
All projects cost constrained through 2045 are

implemented in the transportation network with
forecasted daily traffic volumes based on these
improvements.
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