Bismarck-Lincoln-Burleigh Appendix B-1
Beltway and Interchange Justification Information



I. Beltway and Interchange Justification

There are two fundamental questions that must be answered to assist decision makers in
choosing between build and no-build alternatives. They are:

o s there justification for a beltway corridor?
o Is there justification for a new I-94 interchange?

This Study provides answers to these two questions by explaining the merits of the beltway
corridor and the I-94 interchanges. Based on the discussion that follows, there is sufficient
evidence to conclude that a beltway corridor is needed on the Burleigh County side of the River.

Justification for an interchange along I-94 must follow requirements that have been established
by FHWA. Until those requirements are met, no final determination on interchange
justification can be made.

However, this Study has examined the status of those requirements and has conducted a
preliminary investigation of the existing transportation system as it pertains to the need for a
new interchange. Based on that examination, there is sufficient evidence to conclude that an
interchange will be justified at some point in the future.

A. Is there justification for a beltway corridor?

In order to adequately respond to the question of justification, it is important to consider how a
beltway can address existing and future issues. The following items outline the benefits of a
beltway as they relate to existing and future issues:

1. Relieves traffic on parallel arterial routes

While construction of a north-south beltway would have the ability to reduce travel on certain
east-west routes, this Report has considered the traffic relief on parallel north-south routes.
These routes include US Highway 83 and Centennial Road/Bismarck Expressway.

Portions of these routes are congested today. Key areas along US Highway 83 have been
constructed to their maximum capacity within existing right of way. Improvements along
Centennial Road are now in the planning phase to maximize roadway capacity within the
vicinity of Interstate 94.

Future traffic projections indicate that even with planned improvements along Centennial
Road, traffic volumes along these routes will exceed their combined capacity by over 28,000
vehicles per day by the year 2025 if the beltway is not constructed. The proposed beltway is
expected to draw much of this traffic, resulting in a more balanced roadway system.




2. Provides alternative truck route

Trucks that currently use US Highway 83 and Centennial Road would travel with fewer stops
and in a potentially safer driving environment than they do today. Given the projected high
levels of congestion on those corridors, removal of a portion of the truck traffic would provide
needed relief.

3. Protects local roadways from through traffic & truck traffic

As arterial roadways become more congested, commuter traffic and truck traffic often will seek
short cuts or other routes that save travel time. This can result in undesirable traffic on local
roadways. It can also lead to wear and tear on roads that were not designed to handle the
heavier traffic loads. :

A beltway can add more traffic capacity to the arterial roadway system, thus reducing the
occurrence of commuter and truck travel on local streets.

4. Provides future roadway capacity and connectivity

As was stated above, construction of a beltway can add needed capacity to handle traffic
increases on the arterial roadway system. Connectivity would be achieved via a bridge over I-
94. Construction of an interchange at I-94 would reduce the length of travel on roadways by
providing a more direct connection to the Interstate.

5. Improves mobility for regional travel and commuters

As Bismarck grows outward, the time to commute will increase. Travel times along north US
Highway 83 have increased as more signalized intersections are installed and travel volumes
increase. Southeast of Bismarck, residents of Lincoln have seen their commuting time increase
as well. The beltway would reduce commuting time and improve commuting safety.

6. Maximizes potential for future interchange connections

Access to the Interstate Highway is regulated by the Federal Highway Administration. A
number of criteria must be met before construction of an Interstate Interchange will be granted.
Additionally, an interchange is a costly public facility to build. Placement of new interchanges
must be carefully considered to assure that they are needed and that they will provide service
that benefits the region.

As the City of Bismarck continues to grow to the east, it is reasonable to assume that
interchange access will be needed at a spacing that is similar to what exists today (one
interchange every 2 miles). Construction of a beltway would provide a well-defined,
transportation facility to bring traffic to and from a future interchange.




7. Facilitates future area growth

Quality transportation facilities are desirable for all types of development. Users want to be
able to travel in a safe and timely manner to get to their destination. A beltway with
interchange access would open a large portion of eastern Bismarck to better opportunities for
convenient access to development.

B. Is there justification for a new 1-94 interchange?
There are strong reasons to believe that a new interchange at I-94 will be needed on Bismarck’s
east side in the future. There are also other reasons why it would be prudent to plan for the
future interchange now rather than later: -

L. Traffic Relief

Based on existing traffic and future traffic projections, the vicinity surrounding the US Highway
83 and Centennial Road interchanges will be the most heavily traveled and congested areas in
Bismarck. Construction of a new north-south corridor with interchange access to 1-94 appears
to be the most effective method to reduce traffic and congestion in these areas.

2. Interchange Spacing

Typical Interstate interchange spacing in developed urban areas in North Dakota ranges from
one to two miles apart. The 66 Street corridor is located 2 miles from Centennial Road.

3. Reduces Impacts From Adverse Development
Interchanges require a substantial amount of right of way. The longer decisions are delayed
about future interchange need and location, the more likely it is that adverse development will
increase the difficulty and expense in building an interchange.

4. Enables Time For Process to Complete
The interchange implementation process takes time. The timeline includes FHWA justification,
identification and programming of funding, planning, environmental analysis and
documentation, design, right of way acquisition and construction.

C. Review of Federal Highway Administration (FHWA) Interchange Criteria

FHWA's criteria pertaining to interchange justification were reviewed. The FHWA has specific
requirements that must be met before new access to the Interstate System will be granted.




While the Study does include an effort to explore interchange justification, it was not the intent
of this Study to fulfill all of the requirements included in the FHWA'’s Interchange Justification
Report (IJR). The following is a list of FHWA’s requirements and the current status associated
with these requirements.

1. Requirement: The existing interchanges and/or local roads and streets in the corridor
can neither provide the necessary access nor be improved to satisfactorily accommodate
the design-year traffic demands while at the same time providing the access intended by
the proposal.

Status: Using a design year of 2025, combined projected traffic volumes at the US
Highway 83 and Centennial Road interchanges without a beltway interchange will
exceed 106,000 vehicles per day. A detailed level of service analysis has not been
completed for these interchanges under projected traffic conditions.

It is estimated that following planned improvements in the Centennial Road Interchange
vicinity, the projected traffic volumes will exceed capacity of the existing interchanges
by about 28,000 vehicles per day. This is approximately the capacity that a 4 lane
beltway facility.

The Interchange Justification Report will need to provide a scenario consistent with the
Regional Land Use Plan that shows how the beltway interchange would address
localized access whereas the existing interchanges cannot.

2. Requirement: All reasonable alternatives for design options, location and transportation
system management type improvements (such as ramp metering, mass transit, and
HOV facilities) have been assessed and provided for if currently justified, or provisions
are included for accommodating such facilities if a future need is identified.

Status: Other reasonable alternatives for design options have not been assessed. This
effort should coincide with the preparation of an Interchange Justification Report. Itis
anticipated that these design options will not reduce or eliminate the need for a new
interchange on the east side of Bismarck.

Part of the challenge in responding to this requirement will be in defining reasonable
alternatives. It may be prudent to meet with NDDOT and FHWA representatives to
discuss how this requirement can best be addressed.

3. Requirement: The proposed access point does not have a significant adverse impact on
the safety and operation of the Interstate facility based on an analysis of current and
future traffic. The operational analysis for existing conditions shall, particularly in
urbanized areas, include an analysis of sections of Interstate to and including at least the
first adjacent existing or proposed interchange on either side.




Crossroads and other roads and streets shall be included in the analysis to the extent
necessary to assure their ability to collect and distribute traffic to and from the
interchange with new or revised access points.

Status: A traffic analysis of interstate safety and operations on the Interstate System is
beyond the Scope of this Study. This effort should coincide with the preparation of an
Interchange Justification Report.

It is anticipated that a new interchange along I-94 would not have a detrimental effect on
the Interstate System. This analysis would also need to show the level of improvements
needed on the local street network to effectively collect and distribute traffic to and from
the interchange. '

Requirement: The proposed access connects to a public road only and will provide for
all traffic movements. Less than "full interchanges" for special purpose access for transit
vehicles, for HOV's, or into park and ride lots may be considered on a case-by- case
basis. The proposed access will be designed to meet or exceed current standards for
Federal- aid projects on the Interstate System.

Status: It is recommended that only full interchanges that provide for all traffic
movements be considered. Potential interchange configuration alternatives will be
explored within this Report.

Requirement: The proposal considers and is consistent with local and regional land use
and transportation plans. Prior to final approval, all requests for new or revised access
must be consistent with the metropolitan and/or statewide transportation plan, as
appropriate, the applicable provisions of 23 CFR part 450 and the transportation
conformity requirements of 40 CFR parts 51 and 93.

Status: Past MPO LRTP’s and the recently adopted Regional Future Land Use Plan
account for a new interchange on the east side of Bismarck.

Requirement: In areas where the potential exists for future multiple interchange
additions, all requests for new or revised access are supported by a comprehensive
Interstate network study with recommendations that address all proposed and desired
access within the context of a long-term plan.

Status: This Beltway Study considers whether planning should account for the
possibility of more than one future interchange.




II.

7. Requirement: The request for a new or revised access generated by new or expanded

development demonstrates appropriate coordination between the development and
related or otherwise required transportation system improvements.

Status: At this time, no specific development activity is sparking the request for
interstate access. If this type of activity does occur, an Interchange Justification Report
will need to address coordination between the development and improvement activities.

The Interstate System is not intended to be a route for local traffic. There could be an
expectation from FHWA that the collector roads that will parallel either side of the
should be in place in order to provide adequate non-localized access to the interchange,
and to allow localized traffic to travel routes other than on the Interstate System.
Completion of the beltway to the extent possible and in advance of the Interchange
would bolster a response to this requirement.

Requirement: The request for new or revised access contains information relative to the
planning requirements and the status of the environmental processing of the proposal.

Status: The Interchange Justification Report will need to contain required information
regarding the need for additional planning or environmental processing activities.

Bismarck Traffic Analysis For I-94 Interchange

A. 1-94 Interchange vs. Overpass Alternatives

Three scenarios were evaluated. The Do Nothing scenario assumed no interstate access
was provided for a beltway and that the existing US Highway 83 and Centennial Road
corridors would need to carry projected traffic without the benefit of a nearby beltway
corridor.

The second scenario assumed that a nearby beltway corridor was available, but with
only an interstate overpass. It was thought that an interstate overpass might serve as a
viable interim alternative to interchange access.

The third scenario assumed that a nearby beltway corridor with interstate interchange
access was available. Each of these three scenarios and their respective analyses are
discussed in the following paragraphs.

1. Do Nothing

This scenario does not address the future need to reduce traffic congestion on both US
Highway 83 and Centennial Road. The combined ADT for the network is projected to




be 106,000 vehicles per day. With this scenario the majority of the ADT (105,500) would
be carried by US Highway 83 and Centennial Road.

The combined ADT of 105,500 on US Highway 83 and Centennial Road would exceed
the combined capacity of the corridors by 27,500 vehicles per day. This is calculated
with Centennial Road improved to a 5-lane facility. Therefore, this scenario would not
address the future capacity needs of the network.

2, Build Overpass Only

This scenario would provide a beltway connection across Interstate 94; however it
would not pull enough traffic from US Highway 83 and Centennial Road to the
proposed new beltway to alleviate the traffic congestion. The combined ADT for the
network is projected to be 106,000 vehicles per day. With this scenario the proposed
beltway would carry 3,000 vehicles per day.

Therefore; the remaining projected total of 103,000 ADT on US Highway 83 and
Centennial Road would exceed the combined capacity of the corridors by 25,000 vehicles
per day. This is calculated with Centennial Road improved to a 5-lane facility.

3. Build Interchange

This scenario would provide full access to 1-94. The combined ADT for the network is
projected to be 106,000 vehicles per day. With this scenario the proposed beltway would
carry 16,000 vehicles per day.

Therefore; the remaining projected total of 90,000 ADT on US Highway 83 and
Centennial Road would exceed the combined capacity of the corridors by 12,000 vehicles
per day. This is calculated with Centennial Road improved to a 5-lane facility. This
scenario would provide the most traffic congestion relief to US Highway 83 and
Centennial Road.

Table 1 - Bismarck Beltway Traffic Projections

Mlocativds || Gapacity (US83) i Capacity | Combined || ADT ot e

‘ : & Centennial) | Beltway ADT | Beltway el

rABAG Ll ol . PO | A A Centennial)

Do Nothing (2007) 57,000 0 56,000 0 40,000

Do Nothing (2030) *78,000 0 106,000 500 105,500
Overpass (2030) +78,000 12,000 | 106,000 | 3,000 103,000

Interchange (2030) +78,000 12,000 | 106,000 | 16,000 90,000

*45,000 ADT for US 83 & 33,000 ADT for Centennial
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Bismarck-Lincoln-Burleigh Appendix B-2
Beltway Corridor Graphics
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Mandan-Morton Appendix M-1
Beltway and Interchange Justification Information



I. Beltway and Interchange Justification

There are two fundamental questions that must be answered to assist decision makers in
choosing between build and no-build alternatives. They are:

e Is there justification for a beltway corridor?
e Is there justification for a new I-94 interchange?

This Study provides answers to these two questions by explaining the merits of the beltway
corridor and the I-94 interchanges. Based on the discussion that follows, there is sufficient
evidence to conclude that a beltway corridor will be needed on the Morton County side of the
River.

Justification for an interchange along I-94 must follow requirements that have been established
by FHWA. Until those requirements are met, no final determination on interchange
justification can be made.

However, this Study has examined the status of those requirements and has conducted a
preliminary investigation of the existing transportation system as it pertains to the need for a
new interchange. Based on that examination, there is sufficient evidence to conclude that an
interchange will be justified at some point in the future.

A. Is there justification for a beltway corridor?

In order to adequately respond to the question of justification, it is important to consider how a
beltway can address existing and future issues. The following items outline the benefits of a
beltway as they relate to existing and future issues:

1. Relieves traffic on parallel arterial routes

While construction of a north-south beltway would have the ability to reduce travel on
certain east-west routes, this Report has considered the traffic relief on parallel north-
south routes. These routes include Sunset Drive, Collins Avenue and ND Highway 1806
north.

Portions of Sunset Drive are congested today. There is limited ability to increase the
roadway’s capacity within existing right of way. The proposed beltway would have the
ability to draw some of the future traffic, resulting in a more balanced roadway system.




2. Provides alternative route for trucks

Trucks that currently use Sunset Drive and Collins Avenue would travel with fewer
stops and in a potentially safer driving environment than they do today. Given the
projected levels of congestion on those corridors, removal of a portion of the truck traffic
would provide needed relief.

3. Protects local roadways from through traffic & truck traffic

As arterial roadways become more congested, commuter traffic and truck traffic often
will seek short cuts or other routes that save travel time. This can result in undesirable
traffic on local roadways. It can also lead to wear on roads that were not designed to
handle the heavier traffic loads.

A beltway can add more traffic capacity to the arterial roadway system, thus reducing
the occurrence of commuter and truck travel on local streets.

4. Provides future roadway capacity and connectivity

As was stated above, construction of a beltway can add needed capacity to handle traffic
increases on the arterial roadway system. Connectivity would be achieved via a bridge
over Interstate 94, and potentially with a northern bridge crossing over the Missouri
River. Construction of an interchange at 1-94 would reduce the length of travel on
roadways by providing a more direct connection to the Interstate.

5. Improves mobility for regional travel and commuters

As Mandan grows outward, the time to commute will increase. Without an interchange
connection to 1-94 between Sunset Drive and ND Highway 25, commuting from future
western developments could add congestion to east-west corridors such as Old Red
Trail. The beltway would reduce commuting time and improve commuting safety.

6. Maximizes potential for future interchange connections

Access to the Interstate Highway is regulated by the Federal Highway Administration.
A number of criteria must be met before construction of an Interstate Interchange will be
granted.

Additionally, an interchange is a costly public facility to build. Placement of new
interchanges must be carefully considered to assure that they are needed and that they
will provide service that benefits the region.




As the City of Mandan continues to grow to the west, it is reasonable to assume that
interchange access will be needed at a spacing that is similar to what exists today (one
interchange every 2 miles). Construction of a beltway would provide a well-defined,
transportation facility to bring traffic to and from a future interchange.

7.

Facilitates future area growth

Quality transportation facilities are desirable for all types of development. Users want
to be able to travel in a safe and timely manner to get to their destination. A beltway
with interchange access would open a large portion of western Mandan to better
opportunities for convenient access to development.

B.

Is there justification for a new 1-94 interchange?

There are strong reasons to believe that a new interchange at I-94 will be needed on Mandan'’s
west side in the future. There are also other reasons why it would be prudent to plan for the
future interchange now rather than later:

C

1. Based on existing traffic and future traffic projections, the vicinity
surrounding the Sunset Drive interchange will be one of the most heavily
traveled and congested areas in Mandan. Construction of a new north-south
corridor with interchange access to I-94 appears to be the most effective method
to reduce traffic and congestion in this area.

2. Typical Interstate interchange spacing in developed urban areas in North
Dakota ranges from one to two miles apart. The 24% Avenue corridor is located 3
miles west of Sunset Drive and 2 miles east of ND Highway 25.

3. Interchanges require a substantial amount of right of way. The longer
decisions are delayed about future interchange need and location, the more likely
it is that adverse development will increase the difficulty and expense in
building an interchange.

4. The interchange implementation process takes time. The timeline
includes FHWA justification, identification and programming of funding,
planning, environmental analysis and documentation, design, right of way
acquisition and construction.

Review of Federal Highway Administration (FHWA) Interchange Criteria

FHWA's criteria pertaining to interchange justification were reviewed. The FHWA has specific
requirements that must be met before new access to the Interstate System will be granted.
While the Study does include an effort to explore interchange justification, it was not the intent
of this Study to fulfill all of the requirements included in the FHWA's Interchange Justification
Report (IJR). The following is a list of FHWA'’s requirements and the current status associated
with these requirements.




1. Requirement: The existing interchanges and/or local roads and streets in the corridor

can neither provide the necessary access nor be improved to satisfactorily accommodate
the design-year traffic demands while at the same time providing the access intended by
the proposal.

Status: Using a design year of 2025, projected traffic volumes at the Sunset Drive
interchange without the 24* Avenue interchange will exceed 12,000 vehicles per day. A
detailed level of service analysis has not been completed for the Sunset Drive
interchange under projected traffic conditions.

It is assumed that the Sunset Drive interchange will be improved to handle projected
traffic volumes in the future. However, it cannot adequately provide or accommodate
the access intended by the proposed 24% Avenue interchange.

The Interchange Justification Report will need to provide a scenario consistent with the
Regional Land Use Plan that shows how the 24* Avenue interchange would address
localized access whereas the Sunset Drive or ND Highway 25 interchanges cannot.

. Requirement: All reasonable alternatives for design options, location and transportation
system management type improvements (such as ramp metering, mass transit, and
HOV facilities) have been assessed and provided for if currently justified, or provisions
are included for accommodating such facilities if a future need is identified.

Status: Other reasonable alternatives for design options have not been assessed. This
effort should coincide with the preparation of an Interchange Justification Report. It is
anticipated that these design options will not reduce or eliminate the need for a new
interchange on the west side of Mandan.

Part of the challenge in responding to this requirement will be in defining reasonable
alternatives. It may be prudent to meet with NDDOT and FHWA representatives to
discuss how this requirement can be addressed outside the typical discussion of
roadway capacity.

. Requirement: The proposed access point does not have a significant adverse impact on
the safety and operation of the Interstate facility based on an analysis of current and
future traffic. The operational analysis for existing conditions shall, particularly in
urbanized areas, include an analysis of sections of Interstate to and including at least the
first adjacent existing or proposed interchange on either side. Crossroads and other
roads and streets shall be included in the analysis to the extent necessary to assure their
ability to collect and distribute traffic to and from the interchange with new or revised

- access points.




Status: A traffic analysis of interstate safety and operations on the Interstate System is
beyond the Scope of this Study. This effort should coincide with the preparation of an
Interchange Justification Report.

It is anticipated that a new interchange at 24** Avenue and 1-94 would not have a
detrimental effect on the Interstate System. This analysis would also need to show the
level of improvements needed on the local street network to effectively collect and
distribute traffic to and from the interchange.

. Requirement: The proposed access connects to a public road only and will provide for
all traffic movements. Less than "full interchanges" for special purpose access for transit
vehicles, for HOV's, or into park and ride lots may be considered on a case-by- case
basis. The proposed access will be designed to meet or exceed current standards for
Federal- aid projects on the Interstate System.

Status: It is recommended that only full interchanges that provide for all traffic
movements be considered.

Requirement: The proposal considers and is consistent with local and regional land use
and transportation plans. Prior to final approval, all requests for new or revised access
must be consistent with the metropolitan and/or statewide transportation plan, as
appropriate, the applicable provisions of 23 CFR part 450 and the transportation
conformity requirements of 40 CFR parts 51 and 93.

Status: Past MPO LRTP’s and the recently adopted Regional Future Land Use Plan
account for a new interchange on the west side of Mandan.

. Requirement: In areas where the potential exists for future multiple interchange
additions, all requests for new or revised access are supported by a comprehensive
Interstate network study with recommendations that address all proposed and desired
access within the context of a long-term plan.

Status: As part of this Beltway Study, there should be discussion on whether planning
should account for the possibility of more than one future interchange.

. Requirement: The request for a new or revised access generated by new or expanded
development demonstrates appropriate coordination between the development and
related or otherwise required transportation system improvements.



Status: At this time, no specific development activity is sparking the request for
interstate access. If this type of activity does occur, an Interchange Justification Report
will need to address coordination between the development and improvement activities.

Coordination of other required transportation system improvements could be a
challenge in this regard. Interchanges are not typically built for the sole use of localized
development. Requirement 4 addresses connection to public roads.

The Interstate System is also not intended to be a route for local traffic. There could be
an expectation from FHWA that the collector roads that will parallel either side of the
Interstate between Sunset Drive and ND Highway 25 should be in place in order to
provide adequate non-localized access to the interchange, and to allow localized traffic
to travel routes other than on the Interstate System.

. Requirement: The request for new or revised access contains information relative to the
planning requirements and the status of the environmental processing of the proposal.

Status: The Interchange Justification Report will need to contain required information
regarding the need for additional planning or environmental processing activities.




Mandan Traffic Analysis For 1-94 Interchange

A. I-94 Interchange vs. Overpass Alternatives

Three scenarios were evaluated. The Do Nothing scenario assumed no interstate access
was provided for a beltway and that the existing Sunset Drive and ND Highway 1806
corridors would need to carry projected traffic without the benefit of a nearby beltway
corridor.

The second scenario assumed that a nearby beltway corridor was available, but with
only an interstate overpass. It was thought that an interstate overpass might serve as a
viable interim alternative to interchange access.

The third scenario assumed that a nearby beltway corridor with interstate interchange
access was available. Each of these three scenarios and their respective analyses are
discussed in the following paragraphs.

1. Do Nothing

This scenario would not address the future need to reduce traffic congestio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>