Northwest Bismarck Sub-area Study
prepared for

Bismarck-Mandan

METROPOLITAN PLANNING ORGANIZATION

May 2011



Printed on Forest Stewardship Council Certified Paper
Paper Contains 10% Postconsumer Recycled Content



Northwest Bismarck Subarea Study
Bismarck-Mandan, North Dakota

Certification

I hereby certify that this report was prepared by me, or under my direct supervision, and that I
am a duly registered professional engineer under the laws of the State of North Dakota.

Steve A. Grabill, PE

Name Date






Northwest Bismarck Subarea Study

Prepared by:

Ulteig Engineers, Inc.
1412 Basin Avenue
Bismarck, ND 58504

Phone: 701-258-6507
Fax: 701-224-1163
Website: www.ulteig.com

On Behalf of the
Bismarck-Mandan
Metropolitan Planning Organization

May 2011

The preparation of this document was funded in part by the United States Department of
Transportation with funding administered through the North Dakota Department of
Transportation, the Federal Highway Administration, and the Federal Transit Administration.
Additional funding was provided through local contribution from the City of Bismarck. The
United States Government and the State of North Dakota assume no liability for the contents of
use thereof.

This document does not constitute a standard, specification, or regulation. The United States
Government, the State of North Dakota, and the Metropolitan Planning Organization do not
endorse products or manufacturers. Trade or manufacturers’ names appear herein only
because they are considered essential to the objective of this document.

The contents of this document reflect the views of the authors, who are responsible for the facts
and the accuracy of the data presented herein. The contents do not necessarily reflect the
policies of the State and Federal Departments of Transportation.


http://www.ulteig.com/




Acknowledgements

Study Review Committee

Mark Berg, City of Bismarck

Kim Lee, City of Bismarck

Marcus Hall, Burleigh County

Mary Senger, Emergency Services
Gary Stockert, Emergency Services
Rod Hickcox, Bismarck Fire Dept.
Darin Scherr, Bismarck School District

Stacey Hanson, NDDOT
Kevin Levi, NDDOT
Stephanie Hickman, FHWA
Steve Saunders, MPO

Ben Ehreth, MPO

Steve Grabill, Ulteig

Steve Windish, Ulteig

Bismarck Mandan MPO Technical Advisory Committee

Mike Aubol
Mel Bullinger
Stacey Hanson
Melanie Kitzan
Steve Saunders
Robin Werre

Bismarck Mandan MPO Policy Board
Commissioner Doug Schonert, Chair
Mayor John Warford

Mayor Tim Helbling

Bismarck City Commission

John Warford, Mayor

Josh Askvig

Parrell Grossman

Burleigh County Commission

Mark Armstrong, Chair

Brian Bitner
Jim Peluso

Belinda Eckroth
Chuck Peterson
Carl Hokenstad
Marcus Hall
Dave Bechtel

Mayor Robert Johnston
Commissioner Andy Zachmeier

Mike Seminary
Brenda Smith

Doug Schonert
Jerry Woodcox






Table of Contents

Table of CONENLES ......c.coiiiiiiiii s i
List Of TaDIES ......cvovviiciciiecc s iii
List Of FIGUTES ..ot iii
List Of APPENAICES ......vviiiiiiiiiiiiiicci e iii
I Introduction and Background...........cccceiiiiiininiiiiiicc s 1
AL SHUAY AT@a ... 1
B, Study ODJECIVES ....coviiiiiiiiiiiiiciicc e 3
C. Purpose and Need ..o 3
D. Regional Context for Transportation Planning ............ccccccccoeviviiiiniiiinniiinninnccnen, 4
E. Relevant Past StUAIes ........cccccooiiiiiiiiiiiiiiic e 4
I Existing CONAitiONS......cooiiiiiiiiieiiei ettt 9
A. Functional Classifications and Posted Speeds..............ccooeruiiriniiiiicniiiiicccce, 9
B.  Grades and TerraiN..........cccoeueieiiiiiiiiicccc e 9
C. Known Cultural Resource Conditions ..........ccceueueurieiciniiiiiiiii e 9
D. Sidewalks, Multi-Use Trails & Unpaved Paths...........cccoviiiiniiiniiiiiiiicae, 10
E.  Traffic VOIUMES.......cccoiiiiiiiiiiiiii e 10
F. Typical SECHONS ....coveviiiiiieictctctctctct et 13
G, Land USe ... s 13
H. Environmental Justice POpulations.........ccccceciviiiiiiininiiiiiiiiiiicciicccccccaes 14
IIL ISSUES...ueiieiiteett ettt bbbt 16
A. Access and Distribution of Traffic.........ccccooivviiiiiiiiiiiiice 17
B. Accommodation of UtlIHES .........cccceiiiiiiiiiiiiii e 17
C. Barriers to Development..........ccoooiiiiiiiiiicieicieeecc s 18
D. Corridor Preservation ... 18
E. Costs, Funding and Project Programming...........ccccccvuvuiiiiniiiininiiiininiiciicccceceenenes 19
F.  Environmental IMpPacts.........cccccoiiiviiiiiiiiiiiiiiiiiiict s 19
G. Harsh Terrain, Soil Conditions and High Water Table...........cccccooeoiviviiiininiicniniiiniae. 19
H. Land Use and Timing for Development............cccccoeuviiiiiicinininiiiiiiecccceecc e 20
I.  Pedestrian and Bicycle MODIlity ... 22
J. Property and Corridor IMpPacts .........c.coveveveieieieieiiieieicccccc e 22
K. Truck ROULES ..o 22
IV.  Transportation System ANalysis ..o 23
A. Roadway Network Needs .........ccccccviiiiiiiiiiiiiiciiiccce s 23
B. Bicycle and Pedestrian Network Needs ..........cccoovoviiiiiiiiiiiic, 24
C. Freight Movement Needs..........ccccoovviiiiiiiiiieicicicccccc s 26
D. Transit Needs ..o 26
E. Balanced Transportation Network Opportunities...........c.cccccccevviiinniiiinnicniniccee, 26
Bismarck Mandan Metropolitan Planning Organization i

Northwest Bismarck Sub-area Study



V. Proposed Corridor ALLgNMENtSs............ccoeveveiiiiieieicicccccccc e 30

A, Ash Coulee DIIVe........couoiiiiiiiiciccccc 35
B. Century Avenue, Golf Drive, & Burnt Boat Drive Alignments ............cccccouvvnnnnnnninnnns 37
C. Clairmont Road EXteNSION ........ccccoviviiiiiiiiiiiiiiiiiiiciccccc s 48
D. Fernwood Drive EXteNSION.........cccoviiiiiiiiiiiiiiiiiccc s 49
E. RiVer ROAd ..o 50
F.  Sandy River Drive EXteNSION.........ccccoiiviiiiiiiiiiiiiiiiciccc s 51
G. 571 Avenue NOTth ... 52
H. 64" Avenue North and Sonora Way ... 54
L Tyler Coulee COrridor.. ...t 55
J. Tyler Parkway EXteNSION......cccoviiiiiiiciiiiiiicctcie ittt 57
K. Corridor Profiles........cooioiiioiiieiciciciccccccc s 58
L. Pedestrian and Bicycle Facility ALignments ............cccccceciviviiiiininiiininiiiiccicccenes 58
VI Traffic ANalYsis.....ccocoiiiiiiiiiiiiiiiiccic s 59
A. Purpose and Methodology ........ccciiiiiiiiii e 61
B. Existing and Projected TraffiC...........ccooiiiiiiiiiiiiiccc 62
C. Signal Warrants and Level of Service..........ccoovriiniiiiiiicininiicccence e 62
VII.  Typical Section Preferences and POLCIES ..........ccccccoiviriiuiiniiiiiiniiiiiiiiccccccccaes 65
A. Components of Typical SECHONS .........ccccuviriimiiiiiiiiiiiiiiiii s 65
B. Configurations of Typical SECHONS ........cceuiuiiviiiiiiiniiiiiinic s 65
C. Complete Streets Policy Development ..............cccciiiiiiiiiii s 66
D. RoOUNAAbOULS ..o 66
VIII.  Public and Agency Involvement...............couoviiiiiiiiiii e 67
A. Public Input Meetings.........ccccvuiuiiiiiiiiiiiiiiiiiiic s 67
B. Developer and Landowner Meetings ...........cccovueeviriiiiiiniiiiinininiciiiiccnieecceeneesseneenes 67
C. Study Review COmMMUILLEE..........ccueuiuiiiiiiiiiiiiiiiiic s 68
D. NDDOT Management Presentation..........ccccooueveveieieiniiieieicieicicicciccccccce e 68
E. Coordination with City and County Officials ...........ccccoerriiiiiiiiiiiiccccce 68
F. MPO TAC and Policy Board Meetings...........ccccocevevevririeiiieieieicicicicccccccee e 68
IX.  Northwest Subarea Recommendations............cccceururiiiiiiiiniiiniiii s 69
A. Priority Corridors and Timing of Development ............ccccoeeviviiiiiininiiiniiiiiccae 69
B. Recommended City ACHIONS ........cccouiuiuiiiiiiiiiiiiiiice s 70
Bismarck Mandan Metropolitan Planning Organization ii

Northwest Bismarck Sub-area Study



List of Tables

Table 1 — Functional Classifications and Posted Speeds ............ccccovriiniiiiiiniiicce 9
Table 2 — Context ZOMES ... 29
List of Figures

Figure 1 - StUAY AT@a......cciiiiiiiiiiiiii e 2
Figure 2 - Original ALIgNMEeNts ..........ccccoviiiiiiiiiiiiiiiiiiic e 5
Figure 3 - Cultural ReSOUICES ..........couviiiiiiiiiiiiiiiii s 11
Figure 4 - Existing Traffic VOIUMeS® ...........ccccooiiiiiiiiiiicc e 12
Figure 5 - Environmental JUSHICe..........cccccciviiiiiiiiiiiiiiiiiiccc s 15
Figure 6 - Regional Future Land Use ...........c.ccccoviiiiiniiiiininiiiiiiiccc s 21
Figure 7 - Urban Context ZONES...........ccoceuvveirieiiieieieieicicicciciciciccee e 29
Figure 8 - Urban Context Bike Lanes............cccocoovoveiiiiiii e 30
Figure 9 - Suburban Context Bike Lanes............cccooiuiiiiiiiie, 30
Figure 10 - Urban Roadway in Context ..........cccoviiininiiiiiiniiiiiiiiiiccicecneesneneenes 30
Figure 11 - Urban Roadway out of Context ... 30
Figure 12 - Proposed Corridor AlIgGNmMEeNts............cccccvuviiiininiiiiiniiiiiinicicccceeeesseneeaes 32
Figure 13 - Proposed Corridor ALLgnments..............coeueiiiiiiiiii s 34
Figure 14 - Bicycle and Pedestrian Facilities .............coooiiiiiiiiiiie, 59
Figure 15 - 30% Build Out Traffic VOIUMES..........cccooviiiiiiiiiicc s 64
List of Appendices

Appendix A — Traffic Analysis

Appendix B — Typical Sections and Profiles

Appendix C - Utility Master Plans and Covenants

Appendix D1 — Advertising and Public Involvement

Appendix D2 — Commission Newsletters, Hearings and Minutes
Appendix D3 — Communication Records

Appendix D4 - Steering Committee Meetings

Appendix E — Other Studied Concepts

Appendix A — Traffic Analysis

Appendix B — Typical Sections and Profiles

Appendix C — Utility Master Plans and Covenants

Appendix D1 — Advertising and Public Involvement

Appendix D2 — Commission Newsletters, Hearings and Minutes
Appendix D3 — Communication Records

Appendix D4 - Steering Committee Meetings

Appendix E — Other Studied Concepts

Bismarck Mandan Metropolitan Planning Organization iii
Northwest Bismarck Sub-area Study



Bismarck Mandan Metropolitan Planning Organization
Northwest Bismarck Sub-area Study

iv



I. Introduction and Background

Over the past few years, local staff and elected officials have been faced with numerous
questions relative to development in and around northwest Bismarck. Among the questions
raised are:

¢ What should be done to address traffic along Ash Coulee Drive, and how will future
extension of the corridor and associated development be handled?

e Can River Road handle future growth in the area below the bluffs, and where, when and
how can future connections be made from River Road to the top of the escarpment?

e Should Golf Drive or Burnt Boat Drive be extended? If so, should it serve as a collector
street? Would it be better to extend Century Avenue west through the Fire Station?

e Should Tyler Parkway be extended to the north as suggested in past plans?

e Will Tyler Parkway’s current configuration be able to handle future traffic?

¢ Do the corridor alignments proposed by past planning efforts adequately address the
needs of the area? Some past plans only took a broad brush look at northwest Bismarck.

In response to these questions, the Bismarck Northwest Sub-Area Study was initiated by the
City of Bismarck and the Bismarck-Mandan Metropolitan Planning Organization. Local staff
and government officials desire to have a plan in place to effectively manage future
development proposals so that important transportation corridors may be preserved. Their
goal is to create a comprehensive plan for transportation facilities northwest of Bismarck.

This area has significant potential for future development. Yet, within the Study Area, the
natural and built environment offers limited opportunity to extend or expand existing
corridors. Therefore, it is critical that future corridors be planned to provide good connectivity
to the existing transportation system.

A. Study Area

The Study Area, which is bounded by Washington Street, the Missouri River, Interstate
94 and ND Highway 1804, contains approximately five undeveloped sections of land
and is shown in Figure 1. Most of the Study Area is undeveloped and is either vacant or
is being used as agricultural pasture land or crop land. Developed property is mostly
single family residential land use.

A number of geologic features will strongly influence the timing and locations for
development to occur. Between the Missouri River and River Road, the land is flat and
mostly lies within the 100 year floodplain.

There is a steep embankment long the east side of River Road that separates the
Missouri River lowlands from the highlands. The highlands extend east to beyond
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Washington Street. The highlands have a number of ravines that will influence
placement of future transportation and non-transportation infrastructure.
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Figure 1 - Study Area
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B.  Study Objectives

The question has been asked, “Why do we need a plan for future collector and arterial
corridors?” There are many reasons:

e Future vehicle, bicycle and pedestrian traffic will need to be able to travel into
and out of the Study Area. Facilities that promote acceptable travel delays and a
high degree of safety are desired.

e Harsh terrain and past development choices limit the ability to move traffic in
and out of the Study Area. Without a plan in place to proactively address the
access needs of future development, the ability to provide adequate
transportation services may be lost.

¢ A planis needed to preserve good connections from the highland to River Road,
to ND Highway 1804, Washington Street and the Divide Avenue Interchange.

This study has the following objectives:

e To prepare an overall plan for development that provides for regional mobility.

e To consider how future land use decisions and context sensitive solutions should
influence multi-modal facility needs within the Study Area. Context sensitive
solutions and complete streets refer to planning corridors and building roadways
that serve as an amenity that fits into the surrounding environment and benefits
all users.

e To select the optimum alignments, facility needs, and right of way widths for
future transportation collector and arterial corridors.

e To identify potential impacts and associated mitigation strategies.

e To facilitate stakeholder and decision maker involvement that informs, educates,
receives and responds to their input.

e To seek jurisdictional concurrence on recommended alternatives and
implementation strategies.

C. Purpose and Need

This Study investigated a number of potential future corridors. It looked at a number of
environmental issues and technical analyses in order to provide local governments with
guidance to be used in future decisions and project development efforts. Chapter V of
this study discusses reasons why various corridor alignments should be further
examined within the context of the National Environmental Policy Act. These “reasons
to do it” explanations for each corridor correspond to a preliminary purpose and need
statement for each of these corridor alignments.
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D. Regional Context for Transportation Planning

The City of Bismarck and Burleigh County have been making great strides over the past
number of years toward meeting the community’s transportation needs. Transportation
planners have realized that all of the region’s transportation needs cannot be addressed
by improving a single corridor or mode of travel. Also, the corridors in this region are
not “stand alone” corridors. Rather, many corridors are needed to operate as a system
and some have already been upgraded in order to meet the growing demand for
transportation.

On Bismarck’s north side alone, a number of corridors have been improved:

Century Avenue Valley Drive
Centennial Road Washington Street
Tyler Parkway US Highway 83/State Street

The same planning vision applies to northwest Bismarck. Future development has the
potential to generate high volumes of traffic. There are relatively few transportation
corridors available to take this traffic from the undeveloped region and distribute it onto
Bismarck’s current transportation system. Over time, all of these available
transportation corridors will be needed to move this future traffic.

Many other transportation planning studies have looked at future corridor
improvements or corridor preservation as a means of taking a comprehensive approach
to transportation facilities development. Some relevant transportation planning studies
are discussed in the following section.

E. Relevant Past Studies

Past studies have formed an initial understanding of future land use and transportation
corridor alignments in northwest Bismarck. These studies provided a starting point for
preliminary concept alignments (See Figure 2) used within the Study Area.

Bismarck Mandan Metropolitan Planning Organization 4
Northwest Bismarck Sub-area Study



Original Corridor Alignment

Sub-Area Study
Bismarck, North Dakota
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Figure 2 - Original Alignments
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Past studies are briefly discussed in the following paragraphs. The process used for this
Study is more comprehensive. This explains why many of the solutions proposed by
this study differ from those of past studies.

1. Bismarck Fringe Area Road Master Plan

This study, completed in September 2003 identified preliminary alignments for
collector and arterial roadways. The Study Area was very large and therefore
the level of analysis provided for individual corridors was limited. For example,
the Master Plan did not look at future projected traffic or multimodal needs.

However, many of the alignments found in the Report were used as a starting
point for this Study and have been adjusted or improved through the course of
this Study.

2. Northern Bridge Corridor Study

This study was completed in February 2005. It provided recommendations for a
corridor alignment connecting a future Missouri River crossing “Northern
Bridge” site to ND Highway 1804. Initial alignments proposed by the Northwest
Bismarck Subarea Study preserved the recommended location for this corridor
alignment.

Subsequent alignments proposed by the Northwest Bismarck Subarea Study
maintained the potential for a Northern Bridge connection but adjusted the
alignment of the roadway east of the proposed bridge site and River Road.
Traffic projections for the Northwest Bismarck Subarea Study did not include the
bridge in the analysis.

3. River Road Study Report

The River Road Study Report was completed in May 2005. It considered a
number of alternative alignments for River Road. The context of the study was
limited to the region below the bluffs and traffic volume analyses in the study
were limited.

Furthermore, the alternatives from the River Road Study Report were developed
from a viewpoint of solving the River Road alignment question, without
consideration of the overall traffic needs associated with the Missouri River
lowlands. However, recommended alignments were carried forward and
analyzed as part of the Sub-Area Study.
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4. Regional Future Land Use Plan

This study was completed in October 2007. It primarily recommended
residential land use for the region covered by the Subarea Study. An exception
to this is the commercial land use proposed south of ND Highway 1804 and West
of 15th Street.

Time was spent early in the Subarea Study process to identify potential locations
for schools and park land, which might influence development of transportation
facilities. Later in the Subarea Study, this analysis was not completed since
identification of specific sites was believed to be premature.

One of the primary uses for the Regional Future Land Use Plan was in the
calculation of future traffic volumes within the subarea Study Area. The Land
Use Plan identified not only residential and commercial land uses, but locations
for probable green space as well.

5. Lockport Water Facility Planning

This study was completed in October 2008. It provided a master plan for future
watermains within a Study Area that included the Northwest Bismarck Subarea.
A map showing existing and proposed watermains proposed by that plan is
found in Appendix C.

6. Bismarck Master Plan Update for Wastewater Collection and
Conveyance Facilities

This study was completed in January 2001. It provided a master plan for future
wastewater mains within a Study Area that included the Northwest Bismarck
Subarea. A map showing existing and proposed sanitary sewer lines proposed
by that plan is found in Appendix C.

7. Bismarck - Mandan Long Range Transportation Plan

This study was completed in December 2009. The Bismarck-Mandan Long
Range Transportation Plan (LRTP) provides the blueprint for the area’s
transportation planning process over the next 25+ years. Since the planning
process for the LRTP coincided with the planning process for the Northwest
Bismarck Subarea Study, the LRTP deferred to this document for transportation
recommendations in northwest Bismarck.
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IL.

Bismarck Mandan Metropolitan Planning Organization

Existing Conditions
A. Functional Classifications and Posted Speeds
The speed limits within the Study Area vary due to the urban/rural environment. The
existing functional classifications and speed limits are shown in Table 1:
Table 1 — Functional Classifications and Posted Speeds
Functional Current
Roadway Classification Speed
Limit
Tyler Parkway (Interstate 94 to Century Avenue) Minor Arterial 35 mph
Tyler Parkway (Century Avenue to Country West Rd) Collector 25 mph
Valley Drive (Tyler Parkway to Ash Coulee Drive) Local 25 mph
Washington Street (Century Avenue to 43 Avenue) Minor Arterial 35 mph
Washington Street (43¢ Avenue to 57" Avenue) Minor Arterial 45 mph
River Road (Interstate 94 to Sandy River Drive ) Collector 35 mph
River Road (Sandy River Drive to ND Hwy 1804) Major Collector 45 mph
Century Avenue Principal Arterial | 35 mph
Ash Coulee Drive Minor Arterial 25 mph
Country West Road Collector 30 mph
ND Highway 1804 Major Collector 55 mph

B. Grades and Terrain

Between the Missouri River and River Road, the land is flat and mostly lies within the
100 year floodplain. Along the east side of River Road, a steep incline separates the
Missouri River lowlands from the highlands which extend to beyond Washington Street.
The highlands have a number of ravines that will influence placement of future
transportation and non-transportation infrastructure.

C. Known Cultural Resource Conditions

Beaver Creek Archaeology provided a Class I Cultural Resource Inventory for the
Northwest Bismarck Subarea Study. The inventory, which took place on February 12,
2009, consisted of a file/records search of the project area. The inventory has been given
to the Federal Highway Administration planning office at their request.

The project area is referred to as the Area of Potential Effect (APE). The APE is located
on the northwest part of Bismarck, from Interstate 94 in the south to ND 1804/ Burnt

Northwest Bismarck Sub-area Study



Creek Loop in the North, from Washington Avenue in the East to the Missouri River in
the West.

The file search was performed at the North Dakota State Historic Preservation Office
(NDSHPO). Twenty-four (24) inventories have been performed within the APE.
Seventeen (17) manuscripts were found of inventories performed after 1985 within the
APE. General inventory information is shown on Figure 3. The majority of the
inventories performed within the APE relate to the current or planned Bismarck
infrastructure: Water Pipeline, Cell Phone Towers, Transportation Corridors, and Road
Improvements.

There are many archaeological, historic archaeological and architectural sites recorded
within the APE. One site is listed on the National Register of Historic Places (NRHP).

Proposed corridor alignments were reviewed to determine whether they overlapped
sites identified by the Cultural Resource Inventory. It appeared that all preliminary
corridor alignments could be constructed without direct impacts to identified sites.
However, the Cultural Resource Inventory suggested that for some locations, additional
analysis in the field may be required to fully establish whether conflicts exist.

D. Sidewalks, Multi-Use Trails & Unpaved Paths

Sidewalks, multi-use trails and unpaved paths are in use within the Study Area.
Sidewalks are intended primarily for use by pedestrians and are typically 6 feet in width
or less. Multi-use trails are typically physically separated from a roadway, are paved
and are 8 feet wide or greater in width. Unpaved paths are typically used for mountain
biking or nature hiking activities.

There are existing sidewalks along most of the major transportation corridors and some
of the local streets in the Study Area, with the exception of River Road and ND Highway
1804. There are a limited number of existing multi-use paths in the study area. They are
adjacent to Century Avenue, Valley Drive, and portions of Washington Street and Ash
Coulee Drive. Unpaved paths exist along the western section of Burnt Boat Drive and in
the vicinity of Burnt Creek Drive and Fernwood Drive.

E. Traffic Volumes

The 2009 Average Annual Daily Traffic (AADT) information was taken from the 2009
Traffic Volume Map for the City of Bismarck. The AADT for the existing roadway
network is shown on Figure 4.
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* Based on 2009 NDDOT Traffic Volume Map
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F.  Typical Sections

There is a mix of urban and rural roadway sections throughout the developed region of
the Study Area. The existing and alternative typical sections for roads evaluated by this
Study are shown in Appendix B and discussed in Chapter VII of this Report.

G. Land Use

The existing land use is largely agricultural. Much of the lowland to the west of River
Road is under cultivation and some of the land is irrigated. The highland areas to the
east contain a mixture of pasture and cultivated land. In both areas there are scattered
rural subdivisions. The southeastern part of the Study Area contains urban and
urbanizing development for the City of Bismarck.

Natural features and amenities within the Study Area include:

e Missouri River shoreland

e Groves of mature trees on the lowland

e A small creek (Burnt Creek) that meanders from northeast to southwest through
the lowland

e Numerous deep and long coulees that serve as natural drainage ways from the
upland to the Missouri River.

e High bluffs overlooking the lowland and the Missouri River

e Scattered groves of mature trees throughout the highlands

e Scattered wetlands in both the highland and the lowland

Constructed features of significance within the Study Area include:

e Scattered sites of potential archeological significance

e Section line roads in rural sections

e Divide Avenue/I-94 Interchange

e Drainage systems

e Scattered rural large lot subdivisions including some with direct frontage on the
Missouri River

e Power transmission lines and other utilities

e Existing bicycle paths

e Horizon Middle School and Centennial Elementary School

e Tyler Parkway Fire Station

e A large commercial development adjacent to I-94

e The Waterford on West Century (Assisted living facilities)
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H. Environmental Justice Populations

The locations and percentages of Census-defined non-white populations and
populations in poverty within the Study Area are provided in the 2010-2035 Long Range
Transportation Plan (LRTP) Report for the Bismarck-Mandan Metropolitan Planning
Organization. In general, the non-white population in the Study Area is 5% or less, with
the following exceptions where non-white populations are in the range of 5-15%:

¢ In the vicinity of Washington Street between 1-94 and Ash Coulee Drive
e Along Country West Road
¢ North of Country West Road and west of Tyler Parkway

In general, the population in poverty in the Study Area is 5% or less, with the following
exceptions where populations in poverty are in the range of 5-10%:

e In the vicinity of Washington Street between 1-94 and Aspen Avenue
e Along Country West Road

¢ North of Country West Road and in the vicinity of Tyler Parkway

e  Within the Burnt Boat Drive subdivision

More detailed locational information is shown in Figure 5 and is available in the LRTP.
Since all available connections to the existing transportation system are proposed for
future distribution of area traffic, no disproportionate impacts on environmental justice
properties are anticipated.
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IIl. Issues

This section of the report provides a detailed discussion of the issues that were identified. The

issues were identified in the following categories:

e Access and Distribution of Traffic

e Accommodation of utilities

e Barriers to development

e Corridor preservation

e Costs, funding and project programming
¢ Environmental impacts

e Harsh terrain

¢ Land use and timing for development

e DPedestrian and bicycle mobility

e Property and corridor impacts

A. Access and Distribution of Traffic

A central theme to the Northwest Bismarck Subarea Study deals with movement of
traffic. Currently, there are no east-west corridors within the Study Area, other than I-
94, that extend from Washington Street to properties along the Missouri River. From
Ash Coulee Drive north, there are a number of corridors that could be extended west of
Washington Street. South of Ash Coulee Drive, only the Century Avenue Corridor has
the potential to be extended west to service properties in the Missouri River lowlands.
This is due to terrain and developments that have blocked alternative locations.

A similar condition exists in the north-south direction. Currently, only River Road and
Washington Street extend the entire length of the Study Area. One other corridor, Tyler
Parkway, has the potential to extend the entire length of the Study Area.

It is important to have corridors that extend through and across the Study Area. These
corridors typically function as arterial roadways where mobility, longer distance travel
and safety take precedence. People rely on these corridors for access to destinations that
are often miles from their property.

These types of corridors are typically spaced one mile apart. This keeps these corridors
from becoming overly congested and gives users direct routes of travel.

B. Accommodation of Utilities

Much of the undeveloped region within the Study Area is not currently served by
utilities. Utilities can be placed within the right of way acquired for roads. However,
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much of the road right of way within the undeveloped region has yet to be platted or
acquired.

Sanitary sewer will be serviced from the existing Pioneer Park sanitary sewer lift station,
which has adequate capacity to serve the majority of the subarea Study Area. The City
does have master plans for water and sanitary sewer for all of the area within the Study
Area boundary. Some planning has been completed for storm drainage in the south end
of the Study Area as well.

Some developers would like the City or County to acquire easements in advance of
development for locations where future utilities were planned. Concerns have been
raised that downstream developers can block future development from occurring.

C.  Barriers to Development

In order for development to occur, adequate infrastructure and city or county services
need to be provided. In some cases, a significant investment of public dollars may be
necessary before an area will open up to development. This is not the manner in which
infrastructure is typically funded by the City of Bismarck.

County and City investments on infrastructure often are applied to road projects and
utilities where adjacent land can be assessed for the local costs. In order to serve the
undeveloped region within the Study Area, the following efforts may need to occur:

e Extension of Tyler Parkway
e Extension of Century Avenue (Either directly, at Golf Dr., or at Burnt Boat Dr.)
e Extension of water and sanitary sewer utilities into undeveloped areas

Some areas will have difficulty developing without this infrastructure in place. Yet for
developers to undertake these infrastructure improvements may be cost prohibitive.
The current City policy calls for development to occur first and facilities to be provided
during or after development. Generally, much of the cost is born by the development.

D. Corridor Preservation

The issue of corridor preservation in northwest Bismarck is multi-faceted. Unless
transportation corridors are protected from adverse development, excessive access may
result and the ability to provide safe and functional transportation facilities may be lost.
Ideal new corridor alignments, right of way widths, and important transportation
design elements need to be identified. These must interconnect with the existing
transportation system and therefore they require sufficient technical analysis and
community participation to define a well-planned, functional and multi-modal
transportation network.
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Corridor preservation by local governments requires commitment to the intent of the
corridor preservation plan, as well as ongoing, cooperative dialog with area landowners
and developers. Corridor preservation provides a sound basis for future platting by
identifying approximate corridor alignments, right of way widths, access spacing and
transportation design elements associated with planned or existing functionally
classified roads.

Access to existing collector and arterial roadways located on the periphery of the Study
Area is critical to the mobility needs of future developed land. Past development and
corridor design has limited the choices for quality transportation facilities that are
available. Century Avenue, Golf Drive, Burnt Boat Drive, Clairmont Road, Tyler
Parkway, River Road, Ash Coulee Drive, and 57" Avenue provide the only viable
remaining connections to the rest of the City’s transportation system. Furthermore,
more access from the highlands east of River Road to the lowlands west of River Road
will be needed in the future.

E.  Costs, Funding and Project Programming

When choosing between one corridor concept and another, the cost of improvements is
often an important factor. The decision process should consider the availability of
federal, state or local funding. Project programming is tied to funding availability and
City or County priorities for using those funds. The timing and location of future
development will also play a major role in project programming for construction.

F.  Environmental Impacts

Many potential environmental impacts can be encountered when a new corridor is
constructed. The National Environmental Policy Act (NEPA) identifies a broad array of
potential environmental resources that must be considered when undertaking regional
or federally funded projects. Examples include wetlands, cultural resources, threatened
and endangered species, social and economic impacts, and many others.

While environmental impacts apply heavily to project implementation, it is not the
intent of this Study to make any final decisions for or against projects based on available
information. This Study will point out environmental issues that are identified so they
may be factored into the alternative review process. It is assumed that further
environmental review will come prior to most future corridor improvements.

G. Harsh Terrain, Soil Conditions and High Water Table

Steep grades may be an issue in locations where existing roadways are connected to
proposed roadways in the Study Area. Locations where steep grades exist are shown in
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reddish-brown color in Figure 1 on page 2. Poor soil conditions and a high water table
may make these and other areas especially challenging both from a development
standpoint and where bridge structures are needed. Furthermore, special care is
required to assure that roads will withstand seepage and unstable soils.

There are numerous coulees and ravines that will have to be traversed or used for
connections. Proper planning for storm water conveyance is essential. The north end of
Tyler Parkway approaches a ravine that runs east-west. This ravine will have to be
crossed if Tyler Parkway is extended to the north.

A steep escarpment along the east side of River Road is up to 120 feet high. Future
roadways extending east of River Road will need to traverse the bluff. Sight distance
and safety should be considered as the roadway connections are planned, designed and
constructed.

H. Land Use and Timing for Development

As noted under the Relevant Studies Section of this report, a generalized land use plan
has been developed for the entire Study Area. The limited detail of the Regional Future
Land Use Plan (See Figure 6) leaves the land use in the Study Area open to future
refinement.

It is likely that nodes of commercial and higher density residential development will
occur at some points along the major corridors identified in this study. It should be
noted that the demand on these major corridors may be reduced by encouraging a
mixture of residential, commercial, and public uses at a neighborhood scale, and
incorporating a well distributed local street network.

Some of the Regional Future Land Use Plan’s proposed land use locations were based on
assumptions about the locations of certain collector and arterial roadways. Because a
number of significant changes to collector and arterial roadway alignments are being
considered in this study, it may be appropriate to revise some of the land use locations
and boundaries of the Regional Future Land Use Plan. Examples of such locations are:

¢ mixed use and commercial land use boundaries in Section 7 of Hay Creek Twp

¢ the commercial land use adjoining River Road in Section 13 of Hay Creek Twp

This project’s Study Area is so large that it is unlikely to be fully developed in the next
30 or more years. While the ultimate land use for much of the Study Area is urban
residential, it is prudent to encourage change from current land uses into urban
residential in a pattern of contiguous urban growth.
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There may be continuing demand for rural residential development. The City of
Bismarck land development regulations allow rural residential development in the
urban service area only in the case that the development is “ghost-platted” to facilitate
the future transition to urban residential densities. Ghost-platting is a process of pre-
dividing large lots for future division and sale when urban development reaches the
subdivision. It may be appropriate to review the need for any additional land use
management policies for that part of the study area outside the urban service area
boundary.

When and where development occurs can impact when and where city services and
corridor improvements are needed. Some areas may already be served by utilities and
adequate roadway infrastructure, whereas for other areas, new services and
infrastructure need to be provided. This issue can significantly impact the City or
County’s budgeting and project programming processes.

I.  Pedestrian and Bicycle Mobility

A network of future pedestrian and bicycle facilities within the Study Area needs to be
planned so that future platting and right of way acquisitions account for them. Analysis
should also consider on-road vs. off-road bicycle facilities.

J.  Property and Corridor Impacts

Ongoing development will have impacts on surrounding properties and transportation
corridors. Future development will result in visual impacts, increased traffic, possible
changes to existing roadways affecting on-street parking and roadway width, and other
possible impacts.

If or when corridors such as Ash Coulee Drive, Tyler Parkway and Clairmont Road are
extended, there will be impacts to traffic on the existing corridors. Impacts to adjacent
neighborhood street and other connecting roadways or driveways should be considered
in the overall decision process.

Impacts to existing neighborhoods need to be considered. Impacts may include noise
impacts and visual impacts and other potential impacts as well.

K. Truck Routes

Selection of corridors to serve as truck routes should precede platting and development
especially in residential areas. Truck routes are needed to not only reduce truck activity
on non-truck route roads, but also to guide engineers regarding acceptable vertical
gradeline and other design criteria, including provision of a thicker pavement section.

Bismarck Mandan Metropolitan Planning Organization 22
Northwest Bismarck Sub-area Study



IV. Transportation System Analysis

This section of the report discusses the transportation system needs of the study area. In
summary, it recognizes the need to address all modes of travel and it highlights the opportunity
to incorporate a Complete Streets/Context Sensitive Solutions approach to the development of
both the transportation system and land use in the Study Area.

A. Roadway Network Needs

Most roadway networks in urbanized areas include arterial roadways at one mile
spacing and collector roadways at one half mile spacing. Within the Study Area, this is
generally possible except where steep terrain or other issues dictate otherwise.

Planning for the roadways in and adjacent to the Study Area follows the premise that all
planned roadways will someday be constructed. Loss of one or more corridors due to
adverse development can result in remaining corridors becoming inundated with traffic.
In the Study Area this is certainly the case, since topography and existing development
limits options for corridors to be planned and constructed in other locations.

1. East-West Corridor Facilities at Century Avenue

It is understood that future developments west of the Tyler Coulee and in the
Missouri River lowlands will seek access to Tyler Parkway, Century Avenue and
the I-94 Interchange. Much of this traffic will come from the north and, at some
point, end up near the west end of Burnt Boat Drive.

Without a good connection from the west end of Burnt Boat Drive to Century
Avenue and Tyler Parkway, regional traffic mobility and safety will be
compromised.

2. North-South Corridor Facilities at Tyler Parkway

There are limited choices for north-south corridors within the northwest
Bismarck subarea. Washington Street, Valley Drive, Clairmont Road and River
Road are not capable of handling the projected north-south traffic increases that
will occur as the area develops.

From a transportation system standpoint, development of at least one other
north-south corridor can have a positive long range impact on all of these
corridors. In addition, a Tyler Parkway extension could provide a direct
connection from I-94 into the heart of the northwest Bismarck subarea.
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B.  Bicycle and Pedestrian Network Needs

It is generally assumed that development of future corridors will include, at a minimum,
sidewalks and accessible curb ramps for pedestrians. Analysis of bicycle and pedestrian
network needs was undertaken to address the following elements:

1. Locations for On-road and Off-road Bicycle Facilities

Decisions on whether to provide on-road (bike lanes) or off-road (bike trails or
bike paths) bicycle facilities should be based on a number of factors:

e The age and experience of the bicyclist — more inexperienced bicyclists
can be expected around schools and off-road facilities may be preferred.

e The speed and volume of traffic — it may be uncomfortable for some
bicyclists to travel along roads that have higher traffic volumes and
speeds. Added separation between the bicyclist and the motorist can
increase the level of safety provided.

e The space available for the facilities — in some locations there may be
insufficient space for either bike lanes or trails.

e The transitions between on-road and off-road bicycle facilities should be
handled carefully.

e The cost to maintain bike lanes is less because they are easier to keep free
of snow; however they cost more to construct due to the thickness of the
roadway pavement section.

2. Connections to Other Bicycle and Pedestrian Facilities

Dead ends typically should be avoided. The Park District typically has planned
looping routes to enhance the traveling experience and to give pedestrians and
bicyclists better travel options and greater access within the region.

3. Connections to Bicycle and Pedestrian Destinations

Non-motorized transportation options are an important facet of optimal
transportation and land use plans because they offer increased efficiency for
some transportation functions as well as providing a number of additional
benefits to communities. Bicycle and pedestrian systems are more effective when
there is greater connectivity. Therefore it is beneficial to provide connectivity to
a wide number of destinations such as schools, parks, and other urban activity
centers such as commercial areas and public facilities.

It is beneficial to provide multi-use trails that are designed as interconnected
loops which allow recreational users trip length options and multiple
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destinations. It is also important to consider corridor design elements and
development strategies that can improve the quality of the walking and bicycling
experience. Some of these design elements and development strategies include:

e Appropriate lighting and route selection to enhance security

e Bicycle friendly choices in street design details such as storm sewer inlets
and rumble strips

e Variety and detail in urban & natural landscapes to enhance visual interest

e Shade and windbreaks to reduce extreme environmental effects on users

e Consistent and appropriate maintenance

e Intermediate destinations which enhance social and economic benefits to

the local and regional community

Until specific locations for parks, schools, and other urban activity centers are
identified, exact locations for bicycle facilities cannot be determined. However,
the connectivity between the land areas divided by the major roadways
identified in this plan can be assumed, and therefore, a general network of
bicycle facility locations can be established.

The future bicycle system should link into the existing bicycle system and should
connect with the future bicycle system network identified in the 2009 Long
Range Transportation Plan. Also, it is reasonable to assume that a multi-use trail
system will be an integral part of the parks/greenway system identified in the
Regional Future Land Use Plan.

4. Locations for Pedestrian/Bicycle Grade Separated Crossings

Grade separated crossings are expensive and should be planned where there is a
physical barrier to cross or where conflicts between motorized and non-
motorized traffic raise safety concerns. Future schools or regional parks near
busy streets can produce high pedestrian and bicycle activity where a grade
separated street crossing may be desirable.

The future Tyler Parkway corridor near Ash Coulee Drive is one example of a
location where a grade separated crossing may be desirable.
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C. Freight Movement Needs

Freight movement within the Study Area should be primarily needed for localized
service and use of proposed corridors as through roads for trucks typically should not
be necessary. The City of Bismarck should determine whether future use by trucks
along each corridor will be allowed or prohibited.

As the northwest subarea develops, it will be important to consider the impact new
alignments will have on agriculture. New transportation corridors may divide some
fields and irrigation systems. Existing agricultural service routes and agricultural
vehicle trip lengths may also be impacted.

D. Transit Needs

Given that the anticipated land use within the Study Area is predominately residential,
there is significant potential for future transit needs. All of the future corridors should be
considered as candidates for placement of bus shelters, bus pull-outs and other transit
facilities.

Where bike lanes are provided, conflicts with bus stops may occur. Additional space
should be provided for the bus stop so bicycle traffic can proceed unhindered and in a
safe manner.

E.  Balanced Transportation Network Opportunities

This Study includes a Context Sensitive Solutions (CSS) element. CSS is an approach to
transportation planning, design and construction which works to combine
transportation systems into the broader community fabric and values. Current City of
Bismarck roadway Design Standards do not allow for this approach. The “core
principles” of CSS! are:

e Strive towards a shared stakeholder vision to provide a basis for decisions.
¢ Demonstrate a comprehensive understanding of contexts.
e TFoster continuing communication and collaboration to achieve consensus.

e Exercise flexibility and creativity to shape effective transportation solutions,

while preserving and enhancing community and natural environments.

! Core Principles of CSS from http://www.contextsensitivesolutions.org/content/topics/what_is_css/core-

principles/ May13, 2010.
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Often, Context Sensitive Solutions seek to find a balance among competing interests for
the use of available right of way. This concept is the cornerstone of the Complete Streets
movement with which the Bismarck community is already familiar. Instead of being
strictly focused on the mobility and safety of automobile drivers, Complete Streets and
Context Sensitive Design give equal consideration to the needs of pedestrians, bicyclists,
and other modes of travel. CSS also seeks to incorporate roadway design characteristics
which are consistent with community values and environmental considerations. Two
key aspects of CSS are the physical environment and the public involvement emphasis.

The physical environment element incorporates pedestrian and bicycle facility needs as
an essential component of the transportation corridors instead of as an afterthought.

The public involvement emphasis is intended to provide opportunities for the full
spectrum of stakeholders to express their values on proposed transportation corridor
development. To this end, CSS processes are expected to “understand the landscape, the
community, valued resources, and the role of all appropriate modes of transportation in
each unique context before developing engineering solutions.” CSS, therefore, begins
with a conceptual plan and continues through each development phase and construction
project undertaken within the Study Area.

The range of opportunities to proactively enhance the physical environment includes:

e Aligning transportation corridors to allow development to take advantage of
scenic views overlooking ravines, the lowland and the Missouri River (instead of

acting as a barrier to those views).

¢ Identifying reasonable extensions of pedestrian and bicycle routes and
incorporating appropriate facilities into the planning, design and construction of

new or improved roadways or other locations.

e Assuming the need for future transit operations in the Study Area and including
transit friendly design elements in the planning, design and construction of new

or improved roadways.

e Maximizing connectivity in the local street network for increased walkability in
residential neighborhoods and reduced trip lengths for both motorized and non-

motorized transportation.

¢ Considering the impacts of vertical alignment choices---reducing grades to allow
longer approach visibility for at grade pedestrian and bicyclist crossings.
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e Recognizing the benefits of alternative approaches to storm water management
and incorporating alternative treatment systems that can save Bismarck citizens

money during construction and ongoing maintenance.
e DPreserving environmental, scenic, aesthetic, historic, and natural resources.

The Regional Future Land Use Plan provides a framework for future development
within the Study Area. The proposed land use is largely urban residential development
with linear areas of green space or parkland running through it. A large commercial
and mixed use area is proposed along the south side of the ND Highway 1804 corridor.

The entire Study Area is under the lead zoning jurisdiction of the City of Bismarck and
most of the Study Area is under its exclusive jurisdiction. Bismarck has taken the
approach that as development proposals occur in the Study Area, appropriate zoning
districts will be established for each development in a manner that is consistent with the
generalized land use plan.

Some specific land use concepts for consideration in this plan include the following:

e Maintain the natural features bordering River Road and limit residential,

commercial or industrial development within sight of its ROW.

e Develop a linear park system that enhances the existing and proposed off-road
multi-use path system which adjoins River Road.

e Coordinate with the Bismarck Public School District to preserve site(s) for future
school facilities. It is reasonable to anticipate two or more elementary schools
could be located in the Study Area. It is especially important to preserve
pedestrian and bicyclist system linkages that are efficient and safe for children in

the vicinity of elementary school sites.

e Coordinate with the Bismarck Parks and Recreation District to preserve and
develop a large, relatively flat area for a regional park adjoining one of the
natural coulees located within the Study Area. Such a regional park is an
appropriate land use within an urban area as large as the Study Area. The
regional park location should be readily accessible by pedestrians, bicyclists, and

transit users, as well as motorists.

¢ Continue efforts to preserve Missouri River frontage for public access and a
public park at the three locations identified in the Regional Future Land Use
Plan. These locations should be readily accessible by pedestrians, bicyclists, and

transit users, as well as motorists.
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¢ Require future development in the Study Area to provide land and facilities
which allow efficient pedestrian access to neighborhood amenities and services.

The northwest Bismarck subarea benefits from the presence of large tracts of
undeveloped land. Planners and designers have the opportunity to consider what is
wanted, preserve adequate right of way to implement desired improvements, and
provide guidance as development occurs.

Complete Streets and CSS provide different tools which can help ensure that
opportunities to enhance the physical environment and incorporate land use concepts
such as those mentioned above are integrated into future corridor and neighborhood
development within the study area. While this study introduces the concept of
Complete Streets and CSS, its real application must happen during future corridor
studies and during the review of future development proposals. While Bismarck
ordinances already address some aspects of development character, changes to existing
City of Bismarck policies and ordinances may be needed in order to effectively
incorporate Complete Streets and CSS concepts.

For corridor studies this means that careful consideration should be given to the desired
future character of the area through which the corridor will pass. CSS introduces the
concept of “context zones” to help define the area character. Context Zones represent a
continuum of development patterns ranging from natural landscape (with virtually no
development) to high density urban core (with high-rise commercial and residential
uses) (See Figure 7). In this study, the term “context zones” refers to the full realm of
possible uses and intensities of use. Even though it is presented as a continuum, the
development patterns are more typically a mosaic — a patchwork of the various
development intensities in varying sizes throughout a community or region. Corridor
and land development planning for the traveled way, the roadside, and intersections
should be consistent with the desired or anticipated character of the surrounding area.
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RURAL CONTEXT ZONES | URBAN CONTEXT ZONES I
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Figure 7 - Urban Context Zones
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The ideal plan for each corridor should do more than plan a uniform roadway design
and look for the entire corridor length. Rather, it actually should have different design
elements depending on the character it is passing through (See Figures 8 and 9).

Figure 8 - Urban Context Bike Lanes Figure 9 - Suburban Context Bike Lanes

Figure 8 by Dan Burden - Sonoma, California Figure 9 by Judi Lawson Wallace - Frankfurt, Germany
All images from Pedbikeimages.org

Figures 10 illustrates an urban roadway which fits the context of its residential
neighborhood while Figure 11 shows the same roadway two miles away still in a
residential neighborhood but inherently less safe and comfortable for ped/bike users.

Figure 10 - Urban Roadway in Context Figure 11 - Urban Roadway out of Context
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Table 2 illustrates the various “context zones” which may exist or be developed in the
study area.

There is a parallel application for future development. Often developers are required to
provide a certain amount of road right of way for a proposed roadway based on its
functional class, but no guidance or consideration is given to what the character of that
roadway should be given the intended development context. By integrating the planned
land use character with the preferred character of the roadway, a more balanced set of
transportation facilities can be provided that will better serve the needs of any proposed

development.

It should be noted that there are roadways where there is a high priority for vehicle
mobility and this priority overrides the interests for a balanced transportation corridor.

It is likely that such corridors will be needed in the study area, and it will be up to future
corridor studies to recognize if such a priority exists.

Table 2 — Context Zones

Context | Summary Character | Building Setback | Building Land Use Mix
Zone & Frontage Height
Natural Characterized by natural landscape and general absence of buildings
(CZ-1)
Rural Agricultural with scattered development Agricultural, natural
(CZ-2)
Suburban | Landscaped, few pedestrians, Deep yard setbacks 1-2 story with  |Restricted, residential with “at-
(CZ-3) detached buildings widely dominant landscaped some 3 story home” businesses and limited
separated character (fence/hedge, commercial, institutional/civic,
yard, & porch) and open space
General Urban, pedestrians present, Medium yard setbacks, 2-3 story with Limited, medium density
Urban balanced landscape and balanced landscape and some 1 story residential with limited mix of
(CZ-4) predominantly detached building character and some above | other uses typically ground
buildings (fence/hedge, yard, & 3 story; and few level - institutional/civic,
porch) taller work commercial, and open space
buildings
Urban Urban, substantial pedestrian | Small or no setback, build | 3-5 story with Open, higher density
Center activity, predominantly built | to lines common, building [some lower and | commercial, employment, and
(CZ-5) with attached buildings with character defining street few taller residential use with support
most landscape within the wall (storefront, stoop, & buildings institutional/civic and open
thoroughfare ROW forecourt) space
Urban Urban, most pedestrian Small or no setback, build | 4+ story with Open, highest density
Core activity, predominantly built | to line at sidewalk/ROW, few lower commercial, employment, and
(CZ-6) with attached buildings building character defining buildings residential use with support
providing a strong sense of street wall (storefront, institutional/civic and open
enclosure with some stoop, & forecourt) space
landscape within the
thoroughfare ROW
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V. Proposed Corridor Alignments

Corridor alignment alternatives that were initially considered and presented at the first public
input meeting are shown in Figure 2 on page 5. Corridor alignment alternatives were derived
from the technical analysis with input from the Study Review Committee. Proposed corridor
alignments are shown in Figures 12, 12A and 13.

Profiles were prepared to illustrate the approximate grades that could be established for some
of the individual corridors. Areas showing a significant amount of cut or fill are indicators of
the need for drainage facilities, potential structures, and possibly additional right of way. These
profiles are shown in Appendix B.

For every corridor alignment alternative, there are reasons to do it, and reasons not to do it. For
those alignments that progress to an environmental analysis phase, the reasons to do it
correspond with a preliminary statement of project purpose and need. For some corridors,
issues remain that make it more difficult to identify a recommended alignment. These corridors
should be further examined by future studies.

The following paragraphs in this section of the Report provide an overview of the pros and cons
associated with individual alignments. Local technical staffs have given feedback on which
alignments they support, and their positions are reflected in the narrative for each corridor that
follows. The recommendations of the Study Review Committee for each corridor alignment are
listed in the opening sentence under each corridor name, as well as by using the word,
“Recommended” provided in the “Reasons to do it” or “Reasons not to do it” heading.

Issues such as corridor speed, type of turn lanes, access management, on-street parking, and use
by trucks and other modes of travel are addressed through current city and county policy and
ordinances. Further definition of corridor attributes may occur as each corridor develops and
with input from public stakeholders. Specific discussion pertinent to the key corridor
alignments within the Study Area is provided in the following sections:
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A. Ash Coulee Drive

This alternative is recommended. It consists of improving the existing segment of Ash
Coulee Drive and extending Ash Coulee Drive from its current western terminus to the
future extension of Clairmont Road or to a potential connection at River Road. The
existing segment of Ash Coulee Drive is a minor arterial. Over time and as other
arterials and access locations for Horizon Middle School are constructed, Ash Coulee
Drive west of Washington Street may be converted, if preferred, to a collector route.

The recommended future minimum right of way width for this alternative is 100 feet to
maintain the rural section. Access along the corridor should continue to be managed.
See Figure 1 in Appendix B for a traditional typical section for this alternative. While the
potential for on-street parking exists west of the future connection with 15" Street, on-
street parking along the existing length of the corridor is not advised. Two options to
extend Ash Coulee Drive were considered:

Option 1 - Extend to Clairmont Road
Option 2 — Extend to River Road

1. Option 1 - Extend to Clairmont Road

Option 1 would extend Ash Coulee Drive to Clairmont Road with no connection
to River Road. This option would minimize future traffic growth along Ash
Coulee Drive, resulting in lower future traffic volumes in front of Horizon
Middle School than would occur if it were extended to River Road. At the time
this study was prepared, technical staff recommended this option because of the
lower cost and because analysis did not indicate that the corridor would carry
enough traffic to justify its connection to River Road.

2. Option 2 - Extend to River Road

Option 2 would extend Ash Coulee Drive to River Road. The Option 2
alignment could extend along either the half mile line as shown or following the
ravine as originally suggested. This option would result in better transportation
system continuity than Option 1.

The half mile line alignment would provide much better corridor spacing than
the alignment that follows the large ravine. (Half mile spacing instead of the
ravine location, which is only about 700 feet from the proposed 57" Avenue
corridor).

However, if an alignment following the half mile line were used, most people
would prefer the 57" Avenue because it is a less obstructed route. Therefore, it is
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very questionable whether the half mile line alignment would pull enough traffic
to justity its construction.

There is potential that if the alignment was completed through the large ravine to
the north, significant traffic could be pulled off the proposed 57" Avenue
corridor. The 57" Avenue corridor was recommended over the ravine alignment
due to limited access, current congestion issues in front of Horizon Middle
School, and concerns raised during the public involvement process.

3. Reasons To Do It (Recommended)

Selection of a preferred option for extending Ash Coulee Drive is pending
further City and environmental analysis, to be undertaken following Study
completion. Improvements to the existing segment of Ash Coulee Drive will
alleviate traffic congestion and improve traffic safety in front of Horizon Middle
School and at the Washington Street intersection. Improvements can also
enhance pedestrian and bicycle crossing safety through changes in traffic control,
addition of medians or increasing the visibility of crossings.

Ash Coulee Drive provides direct connectivity to Washington Street. East of
Washington Street, Ash Coulee Drive becomes 43" Avenue North, a functionally
classified principal arterial, and facilitates east-west traffic movement to US
Highway 83, Centennial Road and beyond. Extending the corridor into the
undeveloped areas accomplishes the following:

e Enhances access into and out from the future developments within the
Study Area

e Connects future residential developments to Horizon Middle School

¢ Increases the potential to use federal funding to improve Ash Coulee
Drive by providing a more logical end point for the corridor.

o There are few other alternatives to move traffic east out of the Study Area

" SA‘NDjtlﬂ ER'DR;\—.;
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4, Reasons Not To Do It

The public has raised concern over the ability of Ash Coulee Drive to handle
more traffic. There is current traffic congestion around Horizon Middle School,
as well as at the Washington Street intersection. Some feedback has also been
received concerning excessive traffic speeds along the corridor.

Although corridor extension has always been planned, extension of Ash Coulee
Drive will result in more traffic. Additional traffic on Ash Coulee Drive could
make it more difficult for pedestrians and bicyclists to cross the road and for
vehicular traffic to enter onto Ash Coulee Drive. Therefore, if Ash Coulee Drive
is extended, care should be given to address pedestrian and bicycle crossing
safety, particularly in front of Horizon Middle School. Current facilities do allow
for corridor improvements to address these issues.

5. Other Considerations

The City of Bismarck is aware that existing roadway operational issues remain
along the corridor. While no operational improvements are slated, it is
anticipated that turn lanes and roadway gradeline improvements will be added
in the future.

B. Century Avenue, Golf Drive, & Burnt Boat Drive Alignments

Vehicles traveling from the Missouri River lowlands and Clairmont Road will need
access to and from Century Avenue and the Divide Avenue/I-94 Interchange in the
future. This access can only occur at Burnt Boat Drive, Golf Drive or Century Avenue.

This section of the Report discusses alternatives for east-west travel in the vicinity of
Century Avenue between Tyler Parkway and River Road. The primary purposes for
constructing one of these alignments are to provide access to Century Avenue and the
Divide Avenue/I-94 interchange; and to avoid undesirable travel and traffic congestion
on other corridors.

South of Ash Coulee Drive, most east-west traffic will prefer to travel east-west on either
Century Avenue, 1-94 or other corridors further south. Without proper access to
Century Avenue and I-94 at Tyler Parkway, this future traffic will have to travel as far
east as US Highway 83 for Interstate access, or will need to continue south on either
River Road or Washington Street. Neither River Road nor Washington Street can be
readily expanded to handle the additional traffic. Therefore, additional corridor
capacity and access to Century Avenue and 1-94 at Tyler Parkway are desired.
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Since it is reasonable to assume that only one of these east-west alignments will be
needed or constructed, the discussion for these alignments is addressed within this
single section of the Report. Five options to improve east-west access and mobility by
extending or realigning Century Avenue were considered:

Option A — Do Nothing

Option B — Extend West off Century Avenue Alignment

Option C - Extend West off Golf Drive Alignment

Option D — Extend West off Burnt Boat Drive Alignment

Option E — Conduct Additional Study of Alignment Alternatives

1. Option A - Do Nothing

While each alternative in the Study Area has a “Do Nothing” option, the Do
Nothing alternative for improving east-west traffic flow at Century Avenue is
discussed in detail because of the potential impacts it would have on the rest of
the transportation system.

The implication of the Do Nothing option is that the traffic will go elsewhere.
The question is, where? Answering this question requires one to consider which
alternative routes would be available. It is likely that if the Tyler Parkway
extension were available, much of this traffic would choose it for north-south
travel. Projected traffic volumes along Tyler Parkway and north of Century
Avenue would increase from 18,000 — 21,000 vehicles per day to 25,000 — 30,000
vehicles per day.

The net result of this traffic increase would either be significant traffic congestion
or the need to expand Tyler Parkway from a 3 lane section to a 5 lane section.
Without lane width reductions and/or loss of parking, there is insufficient room
for a 5 lane section north of Country West Road. Expansion of Tyler Parkway to
five lanes north of Country West Road poses significant challenges as more right
of way could be needed. Short of relocating a row of homes away from Tyler
Parkway, the added traffic congestion and associated safety issues may have no
solution. Clearly, this is not an option.

With the added traffic congestion on Tyler Parkway north of Century Avenue,
most private driveways and street approaches along Tyler Parkway could
experience significant delays. In addition, parking activity along the corridor
would become an increasing safety and traffic congestion issue.

Without a future extension or relocation of Century Avenue, existing and future
traffic coming from Clairmont Road and the Missouri River lowlands will have
Burnt Boat Drive as their only choice for access to Century Avenue and the
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Divide Avenue Interchange; at least until the Tyler Parkway extension would be
constructed. In its present condition, Burnt Boat Drive should not carry more
traffic. Further analysis would be needed to determine whether Burnt Boat
Drive can be adequately improved to handle the additional traffic. The analysis
would also need to consider potential impacts to Tyler Parkway and the 1-94
Interchange.

If neither an extension of Tyler Parkway nor an extension of Century Avenue
were completed, traffic from a significant portion of the future developments
would be required to back-track to Clairmont Road or Ash Coulee Drive to travel
out of somewhat “land locked” regions. This would result in more traffic on
these corridors, eventually exceeding their capacity. Further, emergency services
would be hindered from serving these future properties.

East of Tyler Parkway, Century Avenue provides significant east-west capacity
to carry high levels of traffic. It has connectivity to US Hwy 83, Centennial Road,
and future connections to the east. It is anticipated that a fair amount of traffic
from the Northwest Subarea will want access onto Century Avenue. Extension
of Century Avenue, regardless of which option is chosen, keeps this traffic off
Tyler Parkway and provides the safest and most efficient means for traffic
coming from north and west of the current Century Avenue intersection to
continue heading east.

2. Option B - Extend West off Century Avenue Alignment

Option B would extend Century Avenue directly west of Tyler Parkway from its
current Tyler Parkway intersection location. The suggested right of way width
for this option is 100-120 feet. See Figure 7 in Appendix B for the proposed
typical section. Property acquisitions/relocations would include the fire station
and the twin homes located directly west of the fire station.

Fire Department representatives have expressed willingness to relocate the Fire
Station, if it can be relocated to the south side of the Divide Avenue Interchange.
The estimated cost of this relocation is $2.0 million.
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Slight realignment of Century Avenue to miss the Fire Station was considered. It
resulted in impacts to other developed properties, as well as a significantly
skewed intersection at Tyler Parkway. The significant skew that would result
was considered a safety hazard. Additional property impacts and right of way
acquisition would occur at the funeral home.

The direct extension of Century Avenue with no skew at Tyler Parkway offers
the following benefits:

e It provides the most direct route for east west traffic traveling on Century
Avenue

e It was furthest from the I-94 Interchange and therefore would have the
least impacts on Interchange traffic operations.

e [t provided the greatest distance between signalized intersections,
resulting in the best opportunity for traffic to progress through the Tyler
Parkway corridor.

The Regional Future Land Use Plan indicates that the valley directly west of
Tyler Parkway would become parks or green space. More recently, the land
developer has proposed to build residential property in this valley. Extension of
Century Avenue would impact the ability to develop some of the valley located
west of Tyler Parkway.

3. Option C - Extend West off Golf Drive Alignment

Originally, this option was studied as an extension west of Tyler Parkway only,
without realignment of Century Avenue. The close proximity of the Century
Avenue and Burnt Boat Drive intersections would not allow sufficient distance
for the development and effective use of turn lanes.

Traffic on Golf Drive would require a five lane facility and traffic signals at Tyler
Parkway. Queues from Golf Drive would block the Century Avenue intersection
at times. Challenges with signal coordination and vehicle turning movements
would impact traffic safety and mobility along Tyler Parkway. Long queues,
challenges in signal coordination, and lack of sufficient room for turn lanes were
all seen as fatal flaws to selecting the Golf Drive alignment with no realignment
of Century Avenue.

From input received at the second public meeting, a change to this option was
made. Option C would realign Century Avenue to tie into Tyler Parkway at Golf
Drive, and then extend Century Avenue west using the Golf Drive alignment.
The suggested right of way width for this option is 100-120 feet. See Figure 7 in
Appendix B for the proposed typical section.
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Property acquisitions/relocations would include Corrino’s Italian Grill and a
number of businesses located directly east of the fire station. Additional access
impacts, property impacts and right of way acquisitions would occur at the
funeral home and the bank.

Extension of Golf Drive could be accomplished without relocation of the Fire
Department or existing twin homes located west of the fire department.
However, it is uncertain whether the fire station would operate adequately since
southbound traffic queues would block its entrance at certain times of the day.

4, Option D - Extend West off Burnt Boat Drive Alignment

Option D would realign Century Avenue to tie into Tyler Parkway at Burnt Boat
Drive and improve Burnt Boat Drive as an arterial roadway from Tyler Parkway
to Clairmont Road (See Figure 12). Alternative alignments for the Century
Avenue realignment east of Tyler Parkway are shown in Appendix E.

East-west traffic west of Tyler Parkway would travel along Burnt Boat Drive to
get to and from their destinations. Currently, there is no existing road right of
way where the road extends west down the escarpment. The suggested right of
way width for this option is 100 feet (limited by existing conditions). See Figure
7 in Appendix B for the proposed typical section.

Property impacts related to this alternative primarily include right of way
acquisition where the Century Avenue curves would be constructed, as well as
access closures and revisions in the proximity of the Tyler Parkway/Burnt Boat
Drive intersection.

If Burnt Boat Drive were expanded to 5 lanes, it could take future traffic from
Clairmont Road, River Road and Fernwood Drive to Tyler Parkway and the
Divide Avenue Interchange.
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There is a major archaeological site (Chief Looking’s Village) adjacent to Burnt
Boat Drive that must be avoided if roadway expansion were to occur. Steep
grades (8-11%) would also need to be addressed in order for the roadway to
function as an arterial. Unless these steep grades were reduced, trucks and other
traffic would have difficulty traversing the corridor. At this time it is uncertain
whether these steep grades can be adequately addressed without impacting
adjacent developments and/or Chief Looking’s Village.

Burnt Boat Drive is a high access, collector roadway. If upgraded to an arterial,
roadway safety and capacity issues may require a continuous left turn lane to be
provided wherever private access has been allowed. Placement of more traffic
onto Burnt Boat Drive would impact adjacent and nearby properties and add
more traffic congestion at the Tyler Parkway intersection.

Due to grade and right of way issues, concerns have been raised by technical
staff concerning the ability to add more lanes at this intersection. This
intersection is close to the I-94 Interchange, and the additional traffic at this
location would have detrimental impacts on traffic operations at the interchange.

Further study is needed to determine the viability and relative costs associated
with this alternative. If known issues can be readily addressed, it appears that
this option would also be the least expensive option to implement.

5. Option E - Conduct Additional Study of Alignment
Alternatives (Recommended)

Option E recognizes that there are a number of unanswered questions
concerning alignment alternatives. Concerns have been raised regarding
potential archaeological site impacts, as well as ground water, visual and noise
impacts. Efforts to answer these questions were beyond the scope of this study.
Often, questions like these are answered during the environmental process for a
proposed project. The environmental process can address potential social and
environmental concerns while examining design alternatives in more detail.
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6. Optional Alignment Comparisons and Evaluations

There are many factors to consider that pertain to benefits of one Century
Avenue extension or relocation option compared to another. Some of these
factors are objective, and some are subjective. When looking at some factors to
evaluate the options, the answers are, “it depends” or are too complicated to
describe in detail without significant narrative.

The options for extending Century Avenue will eventually need to be evaluated
and compared within a planning process that follows the National
Environmental Policy Act (NEPA) prior to selection of a preferred alternative.
This report provides a discussion of traffic and socio-economic evaluations that
provide a starting point for future NEPA documentation for the Century Avenue
optional alignments

a. Traffic Evaluation Discussion

i. Intersection Level of Service

Intersection Level of Service pertains to the amount of vehicular traffic delay at a
given intersection. It is influenced by a number of factors, but primarily it is
influenced by the number of vehicles at an intersection, the number of lanes and
whether the intersection is signalized. Another important factor to consider is
the number of left turning vehicles, particularly those that don’t have a
designated left turn lane or those occurring at unsignalized intersections.

Based on the analysis, the Century Avenue and Golf Drive alignments performed
equally well. The Burnt Boat Drive intersection operates poorly today, and the
intersection delay will continue to increase unless substantial improvements are
made. The ability to make these improvements is uncertain.

Future traffic levels along Burnt Boat Drive would be higher than along other
optional alignments primarily because the roadway would carry more traffic
from existing nearby developments. This would result in lower intersection
performance than occurs with Options B or C. The Do Nothing option would
place added pressure on a multitude of other intersections within the study area.

ii. Signal Progression

The ability of traffic to move through a number of signalized intersections along
a corridor is influenced by a number of factors. These factors include the number
and spacing of signalized intersections, as well as the turning movements by cars
moving along the corridor.
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Generally speaking, traffic will more easily progress along a corridor that has
less traffic and has fewer signalized intersections that are well spaced, as
opposed to more signalized intersections that are busier and more closely
spaced.

Based on our analysis, the Do Nothing alternative performed the best in the
immediate vicinity because poor access to Tyler Parkway would result in little
change in traffic conditions along the corridor. An argument could be made that
signal progression could be significantly impacted elsewhere, but this has not
been studied.

The Century Avenue extension performed well because it maintains good
spacing for the signalized intersections and does the best at spreading heavy
volumes of traffic along the Tyler Parkway Corridor. The Golf Drive extension
spreads the traffic but not as much. Plus it adds another signalized intersection
along the Tyler Parkway corridor. The Burnt Boat Drive extension, because of
heavier traffic at the intersection and its proximity to the interchange, has the
potential to cause greater signal progression problems in the future.

iii. Vehicle Storage

Adequate vehicle storage is needed for traffic using through and turn lanes.
When inadequate storage is available, left and right turning traffic can stack into
the through traffic lanes, rendering those lanes inoperable. Similarly, through
traffic can stack to block access to turn lanes, so those lanes become inoperable as
well.

The need for vehicle storage is dependent upon the amount of traffic and
whether the traffic is turning or going straight. Both storage needs and
availability factored into our analysis.

There are storage tradeoffs with each of the alignment alternatives. For example,
the direct extension of Century Avenue has ample storage room on the east, west
and south approaches, but is limited by proximity to the Pinto Place intersection
to the north.

The Golf Drive intersection is limited by proximity to the Burnt Boat Drive
intersection and both the Fire Station and Pinto Place. The Burnt Boat Drive
intersection is limited by proximity to the interchange and driveways on the east
and west approaches. Given current vehicle storage issues at Burnt Boat Drive
and the importance of the interchange, vehicle storage issues with this
alternative may have greater impacts than other alternatives.
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iv. Tyler Parkway Impacts

Our analysis assumed full build-out of traffic lanes along Tyler Parkway, and
30% of full build-out for area development. Under these conditions, each
alignment alternative was modeled to perform relatively the same, with Tyler
Parkway operating at near-capacity.

It is important to recognize that should area development exceed the 30% full build out
scenario, or should localized high traffic generating development occur, higher traffic
volumes would result in more pronounced differences in how well each of the alignment
options perform.

Traffic impacts on the Tyler Parkway corridor are a function of each traffic
analysis criterion. The Do Nothing option would perform the worst if the Tyler
Parkway extension is made with no extension of Century Avenue. The heaviest
impacts would occur in existing developed areas north of Century Avenue.

Traffic concerns with the Burnt Boat Drive alignment option relate to the high
traffic volumes at the Burnt Boat Drive intersection and limitations on vehicle
storage between Burnt Boat Drive and the 1-94 Interchange.

v. Multimodal Opportunities

There are multimodal opportunities to provide or improve non-motorized travel
within the study area. In this regard, the Do Nothing option would make no
provision to extend existing bicycle or pedestrian facilities west of Tyler
Parkway. The Century Avenue extension and Golf Drive extension alternatives
would provide equal capabilities to extend these facilities, whereas the Burnt
Boat corridor has right of way limitations that reduce the ability to adequately
provide these amenities.

vi. Interchange Impacts

Analysis of the I-94 Interchange was not included within the scope of this Study.
However, major intersections in close proximity to interchange ramps typically
create queues at the interchange that are detrimental to interchange traffic
operations. From this standpoint, traffic turning movements that are further
from the interchange have fewer impacts. Therefore, the Burnt Boat Drive option
raises the greatest concern.

vii. Traffic Capacity

Traffic capacity is influenced by many factors, including vehicle storage,
intersection spacing and geometrics. Since the direct extension of Century
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Avenue provides the best spacing for major intersections and therefore more
room for vehicle storage, it offers the most corridor capacity for both Tyler
Parkway and Century Avenue.

Golf Drive has more available lanes than the Burnt Boat Drive option and keeps

Century Avenue traffic separate from Burnt Boat Drive traffic. Burnt Boat Drive
may operate with less capacity since adjacent intersections are in close proximity
to Burnt Boat Drive.

viii. Traffic Safety

There are a number of corridor design and intersection geometric features that
influence traffic safety. They include curvilinear alignment, steep grades,
skewed intersections, excess access, driver confusion, sight distances and
regional safety impacts among others.

The options for extending Century Avenue were reviewed based on a number of
traffic safety evaluation criteria. These criteria relate to all modes of travel.
Overall, the direct extension of Century Avenue appeared to perform well
because it is straight and it provides the greatest distance between intersections,
thereby affording more time for drivers to maneuver and make decisions.

The Do Nothing option has safety concerns because of anticipated safety impacts
on the overall transportation system. The Golf Drive option has sight distance
concerns due to the vertical curve on Tyler Parkway and the Burnt Boat Drive
option has safety concerns because it requires lane maneuvers and driver
decisions to occur over shorter distances.

ix. Access Impacts

Access impacts have both traffic and socio-economic ramifications. From the
traffic side, accesses located too close to major intersections can have a
detrimental impact on intersection operations and safety. Furthermore, these
accesses can become blocked and experience significant delays when the major
intersection traffic gets backed up.

From the socio-economic standpoint, both residential and business property
owners appreciate having driveways that are readily accessible. When their
driveways (accesses) become blocked, drivers become frustrated and businesses
can lose patrons.

The direct extension of Century Avenue has access impacts limited to Golf Drive
and Pinto Place. The Golf Drive option would require closure of the east bank
driveway and would impact business accesses east of Tyler Parkway through the
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north-south connection to Century Avenue. Additionally, access to the fire
station may become blocked by queues from the Golf Drive intersection.

With the Burnt Boat Drive option, accesses on the east, west and south
approaches may become blocked during peak traffic periods. Also, adjacent
businesses and Grand View Lane would have detrimental mobility and safety
impacts on the Burnt Boat Drive intersection

b. Socio-Economic Evaluation Discussion

i. Visual Impacts

Comparisons of visual impacts are subjective and require some assumptions.
From the perspective of the Pinto Place neighborhood, negative visual impacts
from greatest to least impacting would be the Century Avenue extension,
followed by the Golf Drive extension, with the Burnt Boat Drive extension being
a distant third.

We believe these opinions are subjective because the assumption is made that the
valley west of Tyler Parkway remains undeveloped, and the undeveloped look is
considered more visually appealing than a developed alternative. If the valley is
developed, it may be that land use and vegetation adjacent to the streets in the
valley will be more influential on the area’s visual appeal than choice of various
alignment options.

ii. Noise Impacts

Noise impacts are proportional to the distance between a roadway and adjacent
properties. In general terms, the closer the roadway the greater the potential for
traffic noise. This study did not conduct noise analysis for the various alignment
options.

Therefore, the level of noise impacts on Pinto Place residents and other corridor
properties is not known. Given the distance principle, it is assumed that the
Century Avenue option would have a greater noise impact than the Golf Drive
option.

It is reasonable to conclude that the Burnt Boat Drive option, while resulting in
little if any impact on Pinto Place, would have greater impacts on properties in
the vicinity of Burnt Boat Drive. Since most of these properties are more

commercial in nature, these impacts may in most cases be lower than the other
two alignment options. A noise analysis would need to verify this conclusion.

Bismarck Mandan Metropolitan Planning Organization 47
Northwest Bismarck Sub-area Study



iii. Residential Land Purchased

Only the direct extension of Century Avenue resulted in the purchase of
residential land (two twin homes).

iv. Business Land Purchased / Impacted

Businesses may be impacted from changes in access, new traffic congestion, or
buyouts. The Golf Drive option would result in a full half block of established
businesses being bought out. This option also impacts the funeral home and the
bank located west of Tyler Parkway. Queues from Golf Drive could also impact
access to the Fire Station.

The Burnt Boat Drive option would result in at least two buyouts to address
access issues on the east side of Tyler Parkway. Further study is needed to
identify exactly which businesses would be impacted. In addition, business
impacts associated with the realignment of Century Avenue would occur.

The direct extension of Century Avenue would result in relocation of the Fire
Station and impacts to the funeral home. No other business impacts are
anticipated.

v. Project Cost

It is difficult to establish detailed cost estimates for these alternatives given the
uncertainty of property acquisition and the issues likely to be identified during
further environmental and preliminary design analyses. The anticipated cost of
each alignment option is currently ranked as follows:

Option A — Do Nothing Lowest Cost
Option B — Century Avenue Extension Second Highest Cost
Option C - Golf Drive Extension Highest Cost
Option D — Burnt Boat Drive Extension Second Lowest Cost

C. Clairmont Road Extension

This alternative is recommended. It consists of extending Clairmont Road as a collector
roadway from its existing northern terminus to a future extension of Ash Coulee Drive.
The recommended right of way width for this alternative is 80 feet. Access along the
undeveloped segment of this corridor should be managed as the corridor develops. See
Figures 1-3 in Appendix B for alternative traditional typical sections. Options to handle
bicycle facility needs will need to be considered as the corridor is extended.
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D.

1. Reasons To Do It (Recommended)

Clairmont Road offers a north-south collector roadway on top of the bluffs
bounding the west side of the developing region. Future development that lies
between the east-west ravines will use Clairmont Road as the preferred corridor
toward central parts of the City of Bismarck.

2. Reasons Not To Do It

Clairmont Road has been developed with direct, private residential access onto
the roadway. These conditions are not desirable for higher levels of traffic.

3. Other Considerations

Past plans and platting efforts reflect the proposed extension of Clairmont Road.
At some point in the future, if Clairmont Road is extended it will be necessary to
remove parking from one side of the roadway and stripe it as a three lane
roadway with a continuous left turn lane.

Fernwood Drive Extension

This alternative is recommended. It consists of improving Fernwood Drive and
extending it north along the Section Line. Fernwood Drive would function as a minor
arterial roadway carrying north-south traffic in the Missouri River lowlands. The
recommended right of way width for this alternative is 150 feet. See Figure 9 in
Appendix B for the recommended typical section. Eventual construction of a 5 lane
roadway, particularly near the southern end of the corridor is possible.

1. Reasons To Do It (Recommended)

Fernwood Drive exists today and it is
centrally located for future development
connections and it already serves as a
corridor for existing utilities. It can also
readily connect to a future corridor along the
Section Line. The Section Line has a
statutory 66 feet of dedicated right of way,
thereby reducing the amount of additional
right of way needed when compared with
non-section line options.
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2. Reasons Not To Do It

Current landowners adjacent to the Fernwood Drive alignment may not support
providing the necessary right of way or making improvements to Fernwood
Drive.

3. Other Considerations

The River Road Study Report completed in May 2005 proposed a different
alignment to be used as a traffic reliever route for River Road. This Study
focused more on the need to serve future development, with the result being a
different alignment than one that follows the Section Line and a portion of
Fernwood Drive. Use of the Section Line is desirable because there is already 66
feet of right of way available. If this new alignment is chosen, the alignment
proposed by the River Road Study Report would be abandoned.

E. River Road

This alternative is not recommended. It consists of expanding the capacity of River
Road by adding through and left turn lanes. River Road would function as a minor
arterial roadway carrying north-south traffic in the Missouri River lowlands. The right
of way width for this alternative is 150 feet. For a discussion of earlier River Road
concepts, please see the section pertaining to Fernwood Drive. See Figure 9 in Appendix
B for the traditional typical section that would be required for this alternative.
Eventually, River Road would need to be expanded to 5 lanes to handle traffic from
anticipated development.

1. Reasons To Do It

Expansion of existing roads is a common solution to the need for added traffic
capacity in many areas. More north — south roadway capacity is needed to
accommodate future development in the Missouri Valley lowlands.

2. Reasons Not To Do It (Recommended)

There are environmental and slope stability issues associated with expanding
River Road, as was stated in the River Road Study Report. Expansion of River
Road would potentially damage the existing wetland and woodland habitats, as
well as the existing tree canopy. There is also insufficient space to expand the
roadway between the steep embankment and Burnt Creek.
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Even if River Road were expanded to add traffic capacity to the north, there is
very limited opportunity to expand River Road through developed areas to the
south. There is also little interest by residents in any plan to straighten or widen
the roadway. See Section E in this chapter relative to the Fernwood Drive
extension for a discussion on the recommended alternative.

F.  Sandy River Drive Extension

This alternative is recommended. It consists of extending Sandy River Drive from River
Road to an extension of Tyler Parkway or the Tyler Coulee Corridor. Sandy River Drive
would function as a collector roadway providing system connectivity between the
lowlands and the highlands.

The recommended right of way width for this alternative is 150 feet between Clairmont
Road and River Road, and 100 feet elsewhere. At least 150 foot of right of way is needed
to navigate the roadway in the vicinity of the ravine. See Figures 6 and 9 in Appendix B
for the traditional typical sections.

1. Reasons To Do It (Recommended)

Sandy River Road is a section line corridor that exists between River Road and
Fernwood Drive. Extension to the east would give future residents another
choice for access out of the Missouri River valley and onto the bluffs, and vice
versa. Without this connection, traffic would be concentrated on the other two
proposed corridors that extend east of River Road (57" Avenue and the Century
Avenue extension).
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G.

2. Reasons Not To Do It

There are environmental, constructability and cost concerns with the Sandy River
Drive extension. Environmental concerns along a coulee channel are typically
greater than along adjacent highlands. Construction of a roadway along the
coulee channel could encounter many environmental issues, such as altering
floodplains, wetland resources, cultural resources and other environmental
concerns.

3. Other Considerations

The primary benefits of the Sandy River Road extension are the added
connectivity between the Missouri River lowlands and land above the
escarpment. Timing for this connection may likely follow extension of Tyler
Parkway since otherwise it only provides added connectivity to Clairmont Road.
Specific details of the alignment should consider efforts to avoid mature trees
and may result in an alignment further north of the section line.

57th Avenue North

This alternative is recommended. It consists of extending 57 Avenue North as a
principal arterial roadway from Washington Street past River Road to Burnt Creek
Loop. The recommended right of way width for this alternative is 150 feet. See Figure 9
in Appendix B for the traditional typical section.

1. Reasons To Do It (Recommended)
Construction of 57" Avenue North has many benefits:

e Itisa section line corridor with at least 66 feet of existing right of way.
e Itis a straight, east-west corridor with the potential for future connections
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beyond Washington Street to US Hwy 83, Centennial Road and roads
further east.

¢ An existing overhead power line parallels the proposed 57 Avenue
corridor. This makes the corridor especially conducive for use by other
utilities while limiting the value of existing adjacent south-side property.

e The western half of the corridor, including the connection north to
Highway 1804, is part of the proposed Northern Bridge Corridor.

¢ Construction of 57t Avenue provides a good alternative for traffic that
would otherwise travel down Ash Coulee Drive.

When decisions are made to further investigate potential extension of Ash
Coulee Drive, the planned extension of 57! Avenue should be included in the
analysis so that the possible impacts on traffic patterns can be properly assessed.

2. Reasons Not To Do It

There is a major drop in elevation from the highlands down to River Road. It
could be more economical to align the corridor with the Ravine that parallels the
south side of the corridor. However, the Ravine could be more challenging from
drainage and environmental standpoints.

3. Other Considerations

The proposed 57" Avenue corridor was discussed with area developers. Their
primary concern was with how 57 Avenue would connect with River Road.
Three concepts for making this connection were prepared and are included in
Appendix E. The choices for connecting to River Road include:

e Option 1 - Bridge River Road from the top of the bluff. This option would
minimize impacts on available land at the top of the bluff, while placing
the greatest visual impacts and “using up” more of the land at the bottom
of the bluff. A looped connection to River Road at the bottom of the bluff
could be made.
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e Option 2 - Bridge River Road from about halfway up the bluff. This
option would include cutting about 50 feet down from the top of the bluff
to still cross over River Road but with a much smaller structure.

e Option 3 - Tie directly into River Road at the bottom of the bluff. This
option would include cutting the bluff so that 57" Avenue could follow a
slope down and intersect directly with River Road.

Once Burnt Creek Loop and improvements to the Fernwood Drive corridor are
completed, the importance of River Road as a mover of traffic will diminish.
Therefore, the long term need for a direct connection between 57 Avenue and
River Road will also diminish. Flatter grades on 57" Avenue and reduced costs
associated with Option 2 would seem to indicate that this option provides
greater long term benefits than the others.

Additional right of way should be preserved at both ends of the road connecting
57" Avenue to Highway 1804. This would enable a smoother connection
between 57" Avenue and Highway 1804 in the event that the Northern Bridge
Corridor is constructed in the future.

H. 64" Avenue North and Sonora Way

This alternative is recommended by technical staff. 64" Avenue North would be
extended west as a collector roadway from Washington Street to 21t Street NW. Sonora
Way would extend south of Highway 1804, tying into Amberglow Drive and eventually
to Ash Coulee Drive. The recommended right of way width for this alternative is 80
feet. See Figure 9 in Appendix B for the traditional typical section.

1. Reasons To Do It (Recommended for Further Study)

The 64t Avenue and Sonora Way corridors fall on half section lines. Strong
consideration was given to the possibility of not making a 64" Avenue
connection between Sonora Way and the existing segment located directly to the
east. However, this is the only location for a collector road to be placed between
57t Avenue North and ND Highway 1804 located one mile to the north.

Traffic projections did not indicate a high level of use for these corridor sections
in the future. Yet since there were no other options for collector roads in this
vicinity, Bismarck staff believed it was prudent to preserve this corridor by
maintaining the alignment as a recommended solution in this Plan. Further
Study may be beneficial to identify whether other corridors can adequately
address future traffic needs without this corridor in place.
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2. Reasons Not To Do It

A number of residents attended both public input meetings in opposition of a
connection between Sonora Way and Washington Street. They explained that
this connection had been temporarily attempted in the past, resulting in
significant cut-through traffic between ND Highway 1804 and Washington
Street. Additionally, no right of way exists for this connection to be made.

3. Other Considerations

It is likely that a connection along 64" Avenue between Washington Street and
Sonora Way will not be needed until sometime in the distant future, if at all. If
this connection is made, various traffic calming design elements should be
considered for implementation to discourage cut-through traffic.

I.  Tyler Coulee Corridor

This alternative is not recommended by technical staff. It consists of constucting a minor
arterial corridor along the Tyler Coulee from Burnt Boat Drive north to ND Highway
1804. The right of way width for this alternative would range from 100 feet to 150 feet or
more. More right of way may be needed for road segments located in the Coulee. See
Figure 8 in Appendix B for the traditional typical section.

1. Reasons To Do It

Adequate right of way and control of access may be obtained for the Tyler
Coulee corridor, whereas the existing Tyler Parkway and Clairmont Road
corridors have limited right of way and high levels of direct access from adjacent
residential properties. Construction of the Tyler Coulee corridor would enable
the City of Bismarck to have an access controlled, high traffic capacity, north-
south roadway. It would also reduce future traffic on Tyler Parkway and
Clairmont Road, assuming that both are extended in the future.

The feasibility of this corridor is uncertain. High costs due to drainage and other
corridor needs, potential environmental issues and constructability may
eliminate the opportunity to implement this alternative.

2. Reasons Not To Do It (Recommended)
There would be a high, left turn traffic movement coming from northbound

Tyler Parkway to get to the Tyler Coulee corridor. This could become a source of
traffic congestion along Tyler Parkway.
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A Restrictive covenant associated with the Promontory Point Third Addition
exists regarding motorized use in the Tyler Coulee Valley area. Further
investigation as to the enforceability of this covenant should occur prior to
development of roadways within the subject area.

There are environmental, constructability and cost concerns with the Tyler
Coulee extension. Environmental concerns along a coulee channel are typically
greater than along adjacent highlands. Construction of a roadway along the
Tyler Coulee channel could encounter many environmental issues, such as
altering floodplains, wetland resources, cultural resources and other
environmental concerns.

Constructability is a concern because of the large amount of storm water that
currently moves within the Coulee channel, as well as soil and slope stability
concerns and underground seepage concerns. The cost of solving the storm
water issues may be cost prohibitive. Over a mile of 12 foot by 12 foot double
box culverts were estimated to be needed to handle the high storm water flows.
Further, since there is no developable property along the Coulee channel, there is
no mechanism in place to assist in paying the local cost of construction.

3. Other Considerations

While technical staffs agree on the traffic merits pertaining to this alignment,
there is skepticism over the feasibility and high cost of implementation. The
Bismarck and Burleigh County Planning Commissions and elected bodies were
all opposed to this alignment alternative.
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J.  Tyler Parkway Extension

This alternative is recommended by technical staff and by the 2001 and 2005 Long Range
Transportation Plans. It consists of extending Tyler Parkway as a minor arterial
roadway from Country West Road north to ND Highway 1804. The recommended right
of way width for this alternative in the currently undeveloped region is 150 feet or more
from the north edge of the existing development to the Sandy River Road extension.
North of Sandy River Road, 100-120 feet of right of way should be adequate.

Traffic projections indicate that a 3 lane roadway section would be adequate north of
Century Avenue. Between Century Avenue and Valley Drive, this could be
accomplished without any street widening by reducing traffic and parking lane widths,
and/or by removing on-street parking from one side of the road. See Figure 1A in
Appendix B for the traditional typical section.

Decisions to place bicycle facilities within the developed section of the corridor should
be made following additional study to consider tradeoffs with on-street parking,
landscaping, driveway safety and cross-slopes, and other possible social impacts.

1. Reasons To Do It (Recommended for Further Study)

Extension of Tyler Parkway would provide a direct, north-south connection from
the Study Area to the Divide Avenue Interchange. The traffic analysis indicates
that every available north-south corridor that can be developed should be used
so that future traffic can be spread among many locations.

2. Reasons Not To Do It

Tyler Parkway north of Century Avenue is a two lane roadway with on-street
parking allowed on both sides. There are also a high number of access points
along the corridor. If Tyler Parkway were extended it should be changed to a
three lane roadway having a continuous left turn lane. This would impact traffic
lane widths or the availability of on-street parking.

Depending on the speed and location of north-side development, traffic along
Tyler Parkway could become congested and might merit reconstruction as a five
lane roadway. Further study is needed to determine whether sufficient right of
way width is available for this to occur.

North of Century Avenue, the land use along Tyler Parkway is almost entirely
residential. Impacts on residents may include increased noise, traffic congestion,
visual impacts, reduced crossing safety for pedestrians and bicyclists, and loss of
on-street parking, among other impacts.
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Extension of Tyler Parkway would require crossing a large gorge located off the
end of the existing roadway. This crossing has been included in the Tyler Coulee
Watershed Masterplan. A stormwater conveyance structure of adequate size to
pass a very large runoff event would be required so that the embankment did not
function as a high hazard dam.

The embankment would be constructed with adequate width to allow ultimate
pavement width without additional embankment. This would be an expensive
undertaking, and National Environmental Policy Act (NEPA) environmental
analysis would apply.

3. Other Considerations

The Tyler Parkway extension has many challenges that would need to be
addressed if it is implemented over time. And while there are a number of
unfavorable conditions along the corridor, it is not feasible to provide adequate
transportation services to the large undeveloped area to the north without
extending the Tyler Parkway corridor. Given the high cost of this project and the
difficulty in developing adjacent land, a new funding mechanism may be needed
to implement the Tyler Parkway extension.

K. Corridor Profiles

Profiles were prepared for many of the proposed corridors in order to illustrate how the
proposed alignments could manage the existing terrain. Future corridor profiles also
could impact corridor functionality and future right of way needs. Copies of these
profiles are included at the end of Appendix B.

L. Pedestrian and Bicycle Facility Alignments

Existing and recommended pedestrian and bicycle facility alignments are shown in
Figure 14. These alignments follow the roadway alignment locations shown and
discussed earlier in this chapter. For sidewalks and multi-use trails, it is generally
preferable to construct these along roadways because of available right of way. Further,
street lighting and the presence of pass-by traffic provides a sense for added safety.
These alignments may be considered candidates for construction of either bike trails or
bike lanes. However, bike lanes should be considered where traffic volumes and speeds
are lower and more experienced bike riders are anticipated. Examples of such corridors
include Clairmont Road, Sandy River Road, Ash Coulee Drive and 215t Street NW.

Bike paths may be considered more along ravines. Bike paths recommended in Figure
14 came from the Lewis & Clark Legacy Trails Master Plan.
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VI. Traffic Analysis

An analysis of existing and future traffic was completed to determine the roadway capacity
needs of future transportation corridors and to examine how traffic increases caused by future
development would impact the existing transportation system.

A.

Purpose and Methodology

1. Assumptions

Future residential and commercial land uses within the Study Area were based
on the Regional Future Land Use Plan. The MPO calculated household and
employment projections for each Traffic Analysis Zone (TAZ) based on the levels
of existing development and remaining developable area. Assumptions are
listed in Appendix B and included:

e Low Buildout — Urban Density: east of River Road & south of Hwy 1804;
Rural Density: west of River Road & north of Hwy 1804

¢ Medium Buildout - Urban Density: current Urban Service Area; Rural
Density: outside of current Urban Service Area

e Full Buildout — Urban Density: entire Study Area

Once the full buildout scenario was applied to corridor alignments, it was
eventually determined that the full buildout scenario looked so far into the
distant future (perhaps 50-100 years or more) that the results were not
appropriate for planning purposes. A reduced development scenario (30% of
full buildout) was prepared, assuming that 30% of the total potential future
development in each zone would occur in a more reasonable planning horizon.

2. Traffic Projection Development Process

The Advanced Traffic Analysis Center (ATAC) developed model projections for
the Study in June 2009. The projections were based on the low buildout, medium
buildout and full buildout scenarios developed by the MPO.

After ATAC had run the three projection scenarios, the Study Review Committee
and the general public requested that changes to the corridor alignments be
made. The corridor alignments were revised and it became clear that new
projections would be needed. The Bismarck-Mandan MPO determined that
redrawing the Traffic Analysis Zones (TAZ'’s) should be done at some point, but
decided that, for the purpose of this project, a manual revision of the traffic
projections would be a more cost and time effective solution.
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Traffic from the full-build scenario developed by ATAC was initially used since
it was the worst case scenario. Once consensus of technical staff had been
reached on the preferred corridor alignments, traffic projected for the 30%
buildout scenario was used as a more reasonable time frame for growth within
the Study Area.

Thirty percent of the total number of trips generated by each of the zones,
according to ATAC’s model, were divided up and assigned to smaller sub-zones.
These sub-zones were broken out based on the land that is already developed,
land that will be developed in the future, and land that will not be developed
(green space) according to the projected land use map.

Starting in the northwest corner of the Study Area, the trips from each of the sub-
zones were distributed onto the collectors and arterials. Some assumptions were
made regarding the destination of the traffic. The majority was assumed to be
heading southeast, towards Bismarck.

B.  Existing and Projected Traffic

Existing (2009) traffic volume information is found in Figure 4. Projected (30% Full
Build) traffic information is provided in Figure 15.

Based on the traffic volumes projected using the 30% growth scenario, a two lane
roadway with turn lanes may be adequate for most of the roadways in the Study Area
for what is estimated to be the next 20 years. Exceptions to this would include southern
segments of Tyler Parkway and corridors serving high traffic generating land uses that
have not been accounted for in the model. And although the model indicates that 2 or 3
lanes may suffice most corridors over the next 20 years, it may be prudent to acquire
adequate right of way along most corridors to serve 5 lanes of traffic.

C.  Signal Warrants and Level of Service

A signal warrant analysis was conducted for the Tyler Parkway and Century Avenue
intersection to determine whether traffic signals were warranted either now or in the
future. The analysis determined that while traffic signals are not warranted at this time,
they will be warranted in the future if either Century Avenue or Tyler Parkway are
extended.

A level of service analysis was conducted for intersections along the developed section
of Tyler Parkway because traffic projections were highest in this region and there was
concern over the ability of this corridor to operate effectively in the future. The results
of that analysis are provided in Appendix A.
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a. Traffic Analysis Findings

The traffic analysis indicates that all traffic movements would be able to operate
at Level of Service D or better. The Golf Drive intersection is relatively close to
the Burnt Boat Drive intersection. This limits the space available for left turn
lanes between the two intersections. Eventually, this could limit traffic capacity
at the two intersections as traffic may queue beyond the turn lanes into the
through traffic lanes.
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VII. Typical Section Preferences and Policies

A. Components of Typical Sections

This chapter discusses typical sections for roadways in the study area. Potential
components of typical sections include travel lanes, parking, landscaping buffers, transit
facilities, and bike and pedestrian facilities. Typical sections usually define the space
requirements and the configuration of these components.

Travel lanes can differ in their width and the degree of separation from traffic flowing in
the opposite direction. Lane widths can vary from 9 to 14 feet depending on the type of
roadway and design speed. Local collector and arterial streets have historically been
designed with 12 foot lanes, although a few have been designed with 11 foot

lanes. Narrower lanes require and produce lower speeds. Travel lanes separated by
medians promote higher speeds than traffic going head to head.

Parking can be diagonal, reverse diagonal, or parallel. Parking can also be prohibited,
allowed on one side or on both sides of a roadway.

Landscaping options include center medians, trees and plantings, furniture zones,
shyway space, and boulevards.

Transit options may include a dedicated transit lane, transit boarding pullouts,
boulevard space for transit shelters, and transit oriented development.

Bicycle facility options include wide shoulders, shared lanes, dedicated bike lanes, bike
trails, shared use trails, bike paths, and bike parking facilities.

Pedestrian facility options may include separated walking trails, shared use trails,
bulbouts, pedestrian boulevards or malls, textured surfaces, raised crosswalks, curb
ramps, street furniture, standard sidewalks, and intersection pavement striping.

B. Configurations of Typical Sections

The standard approach to typical sections is to focus on the widths of the traveled way
including parking, turning lanes, travel lanes, and center medians. As noted in Chapter
IV, a Complete Streets approach provides transit, pedestrian, and bicycle facilities which
equally consider their use in the corridor. When this happens, vehicle facilities may be
different than in corridors which focus primarily on vehicle capacity.
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An example of a complete street in a suburban residential context is one that provides a
“bulbout” at intersections to increase pedestrian safety and shorten the time and
distance a pedestrian is exposed to traffic. Another example of a complete street concept
could be to include a dedicated bike lane in an urban commercial context. The bike lane
provides a dedicated lane for bicyclists, which allows them great mobility while
increasing safety over the shared lane option. Figures 7-10 shown earlier in this report
demonstrate how complete street concepts can benefit a community. Examples of these
differences are illustrated in Appendix B.

C. Complete Streets Policy Development

New policy is needed to incorporate these complete streets elements into the
development of the future roadways identified in this study, and into the surrounding
land development patterns. This policy should provide criteria which links Complete
Streets to functional classified roads and Bismarck City ordinances.

D. Roundabouts

Roundabouts serve many purposes, including providing an aesthetically pleasing
entrance to a new development, and providing a sustainable intersection with a high
degree of safety and mobility. Developers and local officials should plan for
roundabouts by setting aside adequate right of way during platting and then
constructing the roundabouts when the roadway first goes in.

Single lane roundabouts generally provide a greater level of comfort for drivers than do
muliple lane roundabouts. Single lane roundabouts may be considered for any of the
collector/arterial intersections within the Study Area, with the possible exceptions of the
southern intersections along Tyler Parkway and Washington Street.

Roundabouts typically have higher initial costs than simple 4 legged intersections. It
may be desirable to plan for simple 4 legged intersections in most cases, and transition
to roundabouts later. It is therefore recommended that adequate right of way be
preserved to allow eventual construction of roundabouts at all collector and arterial
street intersections.
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VIII. Public and Agency Involvement

A. Public Input Meetings

The first public input meeting was held on June 30, 2009 at the Good Shepherd Lutheran
Church. Seventy-five property owners and business representatives were in attendance.

The purpose of this meeting was to present and receive feedback on preliminary
alignments and corridor issues. The meeting advertisements, materials and summary
are included in Appendix D1.

A second public input meeting was held on September 16, 2010 at Horizon Middle
School. The purpose of this meeting was to present the draft Northwest Bismarck Sub-
Area Study Report and its recommendations. 119 property and business representatives
were in attendance. Significant feedback was received in opposition to the direct
extension of Century Avenue and the extension of 64" Avenue NW. The meeting
advertisements, materials and summary are included in Appendix D1.

B. Developer and Landowner Meetings

Notices of the public input meetings were sent to area landowners and developers in
advance of the meetings. Efforts were made to meet with some stakeholders with
interest in large tracts of land in the Study Area. Communication Records from some of
these meetings or discussions are included in Appendix D2. Their ideas and feedback
were relayed to the Study Review Committee for further consideration.

Extensive feedback from area developers was received during individual meetings held
with them. Some of the more prominent comments which were received include:

e It makes more sense to use Burnt Boat Drive or the Century Avenue extension
than to use Golf Drive as a future traffic carrier.

e Perhaps Century Avenue should be realigned to intersect Tyler Parkway at Burnt
Boat Drive.

e Construct a roadway corridor down Tyler Coulee.

e Make sure that utilities are extended that are adequate to serve future
development in the Study Area. Acquire adequate right of way for these utilities
now so that development can move forward.

e Coordinate with area developers now while the land is still in large tracts.

¢ One landowner expressed concern over the extension of Sandy River Road.
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C. Study Review Committee

A Study Review Committee (SRC) was formed to guide the study process. The SRC was
a technical committee having the task of reviewing study information and analysis,
considering alternatives and study recommendations, and providing insight into City,
County, State and Federal desires and expectations.

The roster for the SRC is included in the acknowledgements at the front of the Report.
The SRC met on seven occasions through the course of the Study. Summaries from
those meetings and other technical correspondence are included in Appendix D3.

D. NDDOT Management Presentation

An NDDOT Management Presentation (See Appendix D3) was held on August 16, 2010.
The purpose of this presentation was to inform NDDOT management on the findings of
the draft Report and to receive any feedback they wished to provide. It also informed
them of study content so that they can respond to questions that may come out of the
remaining public involvement process.

E.  Coordination with City and County Officials

Two newsletters were distributed to City and County planning commissioners and
elected officials. These newsletters were intended to give them an opportunity to
become informed of project objectives and ongoing activities.

Presentations to City and County elected officials were provided throughout the study
process. The first set was conducted early in the process to introduce them to the study
and ask whether there were any initial concerns that the consultant should be aware of.
Two additional presentations were provided to the Bismarck City Commission. These
were held prior to and following the second public input meeting. Final presentations
were provided and City and County planning commissions and elected bodies
unanimously adopted the study recommendations. Commission newsletters and
minutes from final Commission public hearings are found in Appendix D4

F.  MPO TAC and Policy Board Meetings

Progress and status reports have been provided on a monthly basis to the MPO
Technical Advisory Committee (TAC) and Policy Board. These meetings enabled local
officials and technical staff to stay involved with ongoing study activities. The study
also benefitted when local technical staffs used their knowledge and expertise to provide

guidance to the consultant. Summaries of these meetings are available upon request
from the MPO.
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IX. Northwest Subarea Recommendations

A. Priority Corridors and Timing of Development

Burleigh County has identified the need to construct an east-west roadway from
Washington Street west to River Road. This study has identified the 57" Avenue
corridor as the recommended location for this alignment. Since this appears to
be a high County priority, its construction may occur in advance of development.

The availability of roads and utilities, as well as the cost of infrastructure
expansion, are factors that impact the cost of development. Therefore, these
factors have a great influence on the timing of development. The timing of
development is important because it will largely determine which roads get built
tirst and which roads are available to serve the additional traffic.

The following observations were made concerning the timing of development
and potential priority corridors:

e 571 Avenue will likely be constructed by Burleigh County within the next
five years. This may lead to surrounding development.

e Developers are planning to extend Clairmont Road to the north to service
new residential subdivisions. This will place added pressure on the
Burnt Boat Drive/Tyler Parkway intersection, possibly heightening the
need to extend Century Avenue, Tyler Parkway, or both corridors.

e The public perceives that congestion and safety issues exist at the Ash
Coulee Drive and Washington Street intersection. Further analysis should
be undertaken to determine whether these issues occur for more than
brief periods during the day. Washington Street corridor upgrades have
been programmed for the near future to address this intersection.

e Congestion along Ash Coulee Drive occurs during the morning student
drop off at Horizon Middle School. This congestion can be attributed to
only one access to the school. An additional access onto Medora Avenue
should be developed. There has been a joint effort between the school
board and city to improve access to the school.

¢ Extension of Tyler Parkway or a corridor in the vicinity of Century
Avenue would be an expensive endeavor for the City of Bismarck. It may
be many years before either or both corridors can be funded. Therefore,
choice of which one comes first appears to be an important decision for
the City to make.

e A corridor extension in the vicinity of Century Avenue would pay the
greatest dividends toward improving access to the Missouri River
lowlands, and may reduce congestion at Tyler Parkway and Burnt Boat
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Drive. The Tyler Parkway extension would take the most traffic pressure
off the Ash Coulee and Clairmont Road corridors.

B. Recommended City Actions

The City of Bismarck has the ability to use this Report as an important tool in
responding to future development proposals in Northwest Bismarck. Yet, this
alone does not adequately position the City to preserve future corridors and
associated opportunities that exist today. There are a number of steps the City
may consider in order to be more proactive in guiding optimum use of the
undeveloped land in Northwest Bismarck:

1. Selection of Alternatives

This Report has recommended various corridor improvements for future
implementation. It is understood that over time, minor changes to these
recommended corridors may occur based on coordination with land owners,
environmental analysis or other technical reasons.

A specific recommendation was not provided to select some alternatives
alignments because selection could not be made without further analysis beyond
the scope of the Study. Decisions for some corridor alignments will need to be
made pending further analysis. These corridors include:

¢ Extension of Century Avenue (Burnt Boat Drive, Golf Drive and Direct
Extension along current Century Avenue alignment remain options)

e Extension of 64" Avenue NW and Sonora Way

e Extension of Ash Coulee Drive west of the Clairmont Road extension to
River Road

2. Access Management During Platting and Development

This Report discusses the need for corridor preservation, while acknowledging
that the understanding of ideal corridor development is changing with the
advent of Complete Streets philosophy. Still, the existing north end of the Tyler
Parkway corridor serves as a vivid reminder that unless access is managed, the
ability for collector and arterial roads to safely and efficiently move future traffic
can be left in doubt.

Until we know how additional access can be allowed in a complete streets
context without significantly impeding the safety and mobility of vehicular
traffic, current City ordinances pertaining to access control should be followed.
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3. Complete Environmental Documentation for Century
Avenue and Tyler Parkway Corridors

Environmental documentation activities for the Century Avenue and Tyler
Parkway corridors should be undertaken to ascertain that these corridors are
viable and that the NEPA environmental process is followed.

4, Consider Policies that Promote a Mix of Employment
Centers within Planned Residential Land Use

If current plans to develop the Northwest Subarea as primarily residential land
become a reality, a high amount of future commuter traffic may result in traffic
congestion on much of Bismarck’s north side. Ideally, more people would have
the opportunity to find work without having to leave northwest Bismarck when
traveling to their work place.

Changes in policies and/or modifications in land use plans can be adopted to
promote more mixed use development northwest of Bismarck. This could
reduce traffic growth and result in less future traffic pressure on the entire
transportation system.

5. Consider Policies and New Design Standards that Promote
Context Sensitive Solutions and Complete Streets

Current City of Bismarck roadway Design Standards and policies do not
specifically address context sensitive solutions and complete streets practices.
Design elements including right of way needs, lane widths, placement of
multimodal facilities and other design elements could be reassessed in relation to
future land use and environmental characteristics.

Establishment of new standards and policies requires careful consideration and
stakeholder involvement that was beyond the scope of this study. Therefore, it is
recommended that the City of Bismarck review current standards and policies to
improve the ability for future developments to incorporate context sensitive
solutions and complete streets strategies.

6. Acquire Land for Fire Station Relocation (If Applicable)

This study considers an alternative that would extend Century Avenue directly
west of Tyler Parkway (with no realignment). In order for this to occur, the City
would need to relocate the fire station from the west side of Tyler Parkway. Fire
Department personnel stated that the Fire Department’s optimum service area
would benefit by relocating to south of the Divide Avenue Interchange.

Bismarck Mandan Metropolitan Planning Organization 71
Northwest Bismarck Sub-area Study



Available vacant land is limited, and unless the City acts in the near future, the
cost of acquiring land may increase significantly. Therefore, it might be in the
City’s best interest to undertake the environmental process soon so that decisions
on land acquisition can be made.

7. Acquire Land for Century Avenue Extension (If Applicable)

Corridor right of way is often acquired through the platting process. In the case
of the Century Avenue extension (directly or at Golf Drive), the corridor would
have limited developable property on either side of the extension. Thus it is
unlikely that the land would be dedicated as street right of way through the
platting process.

Therefore, if the Century Avenue extension is to be constructed, the City may
need to purchase the needed right of way in advance of possible platting.

8. Identify Special Transportation Funding Mechanisms

There are limited financial resources available to construct new transportation
facilities. Most often, available funding is spent to improve existing
infrastructure rather than to build new roads. Therefore, it is common for new
roads, roadway extensions, and other new transportation facility improvements
to be made when land develops. This allows adjacent landowners to bear some
(or all) of the cost for the improvements.

For future corridor improvement projects such as the extension or realignment of
Century Avenue or the extension of Tyler Parkway, the City’s current funding
mechanisms may not work. In order for the City to fund these improvements,
there may need to be new funding resources and/or mechanisms identified.

0. Plan for Orderly Extension of Utilities

Proposed new corridor alignments may influence the desired locations for future
utility extensions into northwest Bismarck (See Appendix C). Therefore, it
would be prudent to revisit existing master plans and determine whether
proposed future utility alignments should be modified to be more consistent
with this Study’s recommended transportation corridor alignments.

10. Plan and/or Acquire Land for Future Parks and Schools
If northwest Bismarck ever completely fills in with urban residential
development, there is potential for as many as 50,000 people to reside there. The

2007 Regional Future Land Use Plan has identified green space within northwest
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Bismarck that could be used for parks. However, almost all of this land is
located in ravines, where grades are not conducive to certain types of park
amenities, such as ball fields.

Ideally, there should be a regional park located in northwest Bismarck at some
time in the future. This park should have 120 acres or more set aside with
adequate flat land available to serve various desirable park functions. This
regional park could use some of the flat land that overlooks ravines where
additional green space and possible cultural resources are located.

Additionally, future schools will be needed to accommodate the students located
within the new developments. Bismarck School District representatives should
consider the need for future schools in this area and incorporate site acquisitions
in their school development plans.

11. Prepare a Policy for Roundabout Implementation

Arterial and collector street intersections can be ideal locations for placement of a
roundabout. Currently, there is no City or County policy to suggest if or where
roundabouts should be considered, and what steps should be taken if a
roundabout becomes the preferred method for traffic control.

Without a policy in place, it is likely that developers will choose to prepare plats
with insufficient right of way and to implement traffic control that has lower
initial costs. This could all occur to the detriment of traffic safety and mobility,
as well as reduced aesthetics and sustainability for the region.

Some municipalities and state governments have adopted policies that require
roundabouts to be considered along with other forms of traffic control. Some
entities have even gone as far as to require that other forms of traffic control
must be proven more effective than roundabouts.

It is recommended that a new City/County policy be adopted that lays out the
steps for roundabout consideration, as well as right of way requirements and
how future plats will accommodate them.

12. Context Sensitive Corridor Recommendations

This study recommends that future corridor studies and development proposals
incorporate a Complete Streets/Context Sensitive Solutions based approach to
more effectively integrate a multi-modal transportation system into the study
area. Prime corridors and locations benefitting from this approach include:
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¢ River Road, where strong consideration should be given to maintaining a
two lane, limited access scenic route. Land use policies should be
implemented to preserve this scenic resource by limiting development

within eyesight of the roadway in wooded areas.

¢ C(Clairmont Road and Ash Coulee Drive, where the development pattern is
likely to remain largely residential. The City may create residential
avenues which function as collector roadways that enhance or establish a

strong neighborhood character similar to a Historic Cathedral District.

e Functionally classified intersections in the Study Area where there is a
strong opportunity to create effective neighborhood service centers that

enhance or define the character of their neighborhoods.

¢ The recommended roadways located between 57t Avenue, Highway
1804, 15t Street NW and 28t Street NW (in Section 12 in Hay Creek
Township) where a future commercial and mixed use center is identified

in the Regional Future Land Use Plan.
13.  Corridor Preservation Recommendation and Summary

This study recommends that future corridors be preserved through the platting
and development processes. The following matrix summarizes corridor

alignment recommendations:

Ash Coulee Drive Optional extension to Clairmont Drive v

Ash Coulee Drive* Optional extension to River Road v
Burnt Boat Drive * Proximity to Interchange and Business Impacts v
Clydesdale Drive Alternative * Variation on Burnt Boat Drive Alternative v
Golf Drive Extension * Business Impacts East of Tyler Parkway v
Century Avenue Extension * Fire Station and Pinto Place Impacts v
Fernwood Drive Extension Existing Alignment is Central / Parallels River v

River Road Expansion Environmental & Physical Constraints v

Sandy River Road Extension Need a Second Connection from Valley v

57th Avenue North Section Line / Limited Existing Development v

64th Avenue North* Connection Need is Uncertain v
Clairmont Road Planned North-South Traffic Carrier v

Tyler Coulee Cost / Environmental / Constructability Concerns v

Tyler Parkway Extension Direct Connection to Interchange / Limited Options v

KEY

*= The Do Nothing Alternative remains an option
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I. Crash Analysis

Crash data was obtained from the City of Bismarck/NDDOT for the 2-year period between June

1, 2007 and May 31, 2009 for the following locations:
e Century Avenue & Tyler Parkway (7 reported crashes)
e Washington Street & Ash Coulee (5 reported crashes)
¢ Ash Coulee from Washington Street to Mustang Drive (0 reported crashes)

This crash data was sorted by a variety of measures to identify potential causes:

# of Crashes | Li

Location Light

ton Street & Ash Coulee

jht Dark

| Grand Total
Actual
Percent 83% 17%

Location Surface # of Crashes Dr lce Wet
‘Washingtcn Street & Ash Coulee
Dry 3 3
Ice 2 2
Dry 3 3
Ice 3 3
Snow/Slush 1 1
' Grand Total 12 6 5 0 1
Actual Percent 50% 42% 0% 8%
Expected
Percent* 68% 9% 14% 7%

*From MNDOT 2008 Traffic Safety Fundamental Handbook — p. A-12
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Expected

| Location Type # of Crashes Distribution*

ington Street & Ash Cotilee. 5
Other 2 1.7
Rear End 1 1.6
Angle 2 1.3
7
Left Turn 1 0.5
Other 5 1.6
Rear End 1 3.6

| Grand Total 124

*From MNDOT's 2008 Traffic Safety Fundamental Handbook - page A-17

n

II. Intersection Crash Rate

To determine whether those intersections had a statistically significant safety hazard, a
Critical Crash Rate was calculated for each intersection. The intersection crash rates are
expressed as the number of crashes per million entering vehicles (MEV). The Critical Crash
Rate accounts for the key variables that effect safety, including the following;:

* Intersection control (2-way stop, 4-way stop or signalized)

* Actual intersection exposure (sum of entering traffic for all approaches)
* Speed of the facility (< or > 45 mph)

* Random nature of crashes

Intersection Crash Rates

Ash Coulee &

Washingiohlstae 2.5 0.84 0.75 Yes
TyisrHarkwgyit: 3.5 0.74 1.07 No
Century Avenue

The Ash Coulee/Washington Street intersection did have a crash rate that exceeded the
calculated critical crash rate. This intersection should be closely monitored to determine
when traffic signals or other geometric improvements may be made.
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ITI. Intersection Crash Severity

In addition to the rate of crashes, the severity of crashes was also studied to identify
whether more severe crashes than expected are being experienced. An expected severity
rate was calculated for each intersection based on the following factors:

* Intersection control (2-way stop, 4-way stop or signalized)
* Amount of exposure (< or > 15,000 MEV)
= Speed of the facility (< or > 45 mph)

The expected severity rate is based on the following percentages:

Fatalities Injury Property Damage
Two-Way Stop Controlled 1.2% 35.8% 63.0%
Signalized (Low Speed, Low Volume) 0.1% 29.1% 70.8%

 Intersection Crash Severity Rates

| Intersectio

0, o, .
Washington Street 0% 20% 80%
Tyler Parkway & ] g .
Century Avenue 0% 29% 71%

Based on reported crash information, neither of the intersections studied seem to have crash
severity concerns.
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IV. Crash Costs to Society

One of the most complex and sensitive measures in safety analysis is determining the
monetary cost to society of crashes. However, by monetizing the impacts of each crash, it
allows roadway agencies to best allocate resources as to provide the greatest benefit. For
this procedure, unit costs were used for each property damage, injury, and fatal crash.

e Property Damage Only - $12,000 per crash
e Injury Crashes - $256,000 per crash
e Fatal Crashes - $6,800,000 per crash

Intersection Approximate
e Annual Crash Costs

Ash Coulee &

Washington Street $152,000

Tyler Parkway & o

Century Avenue

Total $438,000

V. Crash Analysis Summary
Based on the crash analysis conducted, the following conclusions are provided:

e Historical crash data does not indicate the presence of any existing major safety
deficiencies.
¢ Improved geometrics and/or traffic control at the Ash Coulee & Washington Street

intersection may be warranted in the future.
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VI. Intersection and Corridor Analysis

The intersection and corridor analysis concentrated on existing roadways and intersections
along certain corridors. Tyler Parkway was analyzed because it has multiple challenges
including high traffic volumes, residential land use, and vertical alignment that limits available
sight distances. It is also the only roadway within the study area that has an interchange with
Interstate 94.

A.  Existing Traffic Volumes

For the majority of the Study Area, the existing traffic is not an issue because the area is
largely undeveloped. Due to the Interstate 94 interchange and recent nearby
commercial and residential development, Tyler Parkway has seen a significant increase
in traffic. Current daily traffic volumes range from 20,000 (at the south end of the
corridor) to 2,000 (at the north end of the corridor). The existing traffic on the southern
portion of Tyler Parkway was analyzed to determine if there are traffic capacity
deficiencies.

Turning movement counts were provided by the City of Bismarck for key intersections.

Intersection | CountType |  DateofCount _
Tyler Parkway & Centur 16 Hr February 26, 2009
Tyler Parkway & Burnt Boat Drive 16 Hr December 13th, 2007
Tyler Parkway & Country Road 16 Hr April 2, 2008
Washington Street & Century 16 Hr November 21, 2007
Century & Country Road 16 Hr January 6t, 2009

B. Level of Service Analysis

The intersection of Tyler Parkway and Burnt Boat Drive is just north of the Interstate 94
interchange and is heavily used. The following table shows the existing lane
configuration, 2007 PM peak hour traffic volumes, PM peak hour Level of Service (LOS)
and delay. Synchro was used to perform the signalized and unsignalized level of service
analysis for the Tyler Parkway corridor. The Synchro reports are included at the end of
this Appendix.
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Table 1

EXISTING CONDITIONS

Lane Configuration

2007 PM Peak Hour
Volumes

7 (253 (675 |217

101 (58 [101

Approach LOS (Delay,
sec/veh)

C (29.7)

C (34.0)

B (15.8)

B (15.4)

Intersection LOS (Delay,
sec/veh)

C (21.7)

The intersection of Tyler Parkway and Century Avenue is a T-intersection that is
currently not signalized. The traffic control consists of stop signs on the north and south
approaches, and a free movement for the east approach. This was done because it
allows the movements with the highest volumes (westbound left turn and northbound
right turn) to flow freely, but this is not typical traffic control for a T-intersection and
may confuse some drivers that are not familiar with this intersection.

Due to the irregular traffic control conditions, a LOS analysis for Tyler Parkway and
Century Avenue could not be completed. However, observations at this intersection did
not indicate a capacity issue currently exists.

C.  Signal Warrant Analysis

The intersection of Tyler Parkway and Century Avenue is currently a 3-way
unsignalized intersection. The existing traffic control consists of stop signs for the
southbound and northbound traffic, allowing the westbound traffic to move freely. This
is not typical for a 3-way intersection, but the westbound left turn and northbound right
turn volumes are significantly higher than is present for the other turning movements.

Using the 2009 turning movement count data, a signal warrant analysis was conducted.
The intersection currently does not meet any of the warrants, but it is very close. Four
hours of the day meet the eight hour warrant, and two hours meet the four hour

warrant.

If the traffic volume on Tyler Parkway increases by about 20% (about 120 vehicles per
hour), or if both roadways increase by about 10%, signal warrants may be met. The
Average Annual Daily Traffic (AADT) on Tyler Parkway increased by 16% from 2006 to
2009, so signals may be warranted at this intersection within the next five years.
Supporting documentation for this signal warrant analysis can be found at the end of

this Appendix.
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VII. Future Analysis

A. Future Traffic Volumes

The Advanced Traffic Analysis Center (ATAC) developed model projections for the
Bismarck Sub-Area Study in June 2009. The projections included low-build, medium-
build and full build scenarios. The results of the full-build modeled scenario are shown
on Figure 1. The figure does not show all of the links and volumes.
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Using the volumes determined by the ATAC model, four different concepts for the Tyler
Parkway corridor were evaluated. The four concepts included:

* Concept #1 — Century Avenue Extension

* Concept #2 - Burnt Boat Drive Extension

» Concept #3 — Burnt Boat Drive Extension w/ Century Avenue Realignment
= Concept #4 - Golf Drive Extension

B. Full Build Out Traffic Volumes

Because of some revisions to the proposed roadway network since June 2009, new
projections were needed. After reviewing the traffic projections it was determined that
the accuracy of the model results was impacted by the Traffic Analysis Zone (TAZ)
layout. For the majority of the study area, the existing TAZ's are very large and do not
correspond well with the proposed future roadway network.

C. 30% Full Build Out Traffic Volumes

Since the full build out scenario may not happen in the next 20 years, a 30% full build
out scenario was developed to determine what impacts may occur closer to the 20 year
horizon. A 30% factor was used for all of the undeveloped areas. For the majority of the
study area, 2 to 3 lane roadways are expected to adequately carry the traffic, with the
exception of a few corridors. Based on the information presented in the previous
sections, the following conclusions can be made:

D. Level of Service Analysis

The south portion of the Tyler Parkway and Tyler Coulee corridors were analyzed due
to the high concentration of traffic in this area. The intersections with Burnt Boat,
Century Avenue and Golf Drive were evaluated to determine the optimal layout for
traffic operations.

E.  Tyler Parkway

The analysis of the Tyler Parkway concept consisted of two intersections. The main
issues with this concept are the closely spaced major intersections and the high volume
of traffic going north through an existing residential area.

Tables 2 and 3 show the proposed lane configuration, Full Build Out PM peak hour
projected traffic volumes, 95t percentile queue lengths, PM peak hour Level of Service
(LOS) and delay for the intersections. WinTurns was used to convert the AADT
volumes into turning movements for the analysis.
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FUTURE CONDITIONS L' ' .R.L " R 'L T”_ R |L|T[R
Lane Configuration O T O 1 | I O 5 T v (R I
2035 PM Peak Hour Volumes |71 (1947 |83 (220 |10 |71 |258 (1947 {220 |83 |10 |258
Projected Max Queues (ft) 70 [630 |30 |220 (30 |30 |310 |480 |40 |100 |30 |70
Approach LOS (Delay, sec/veh) C(33.1) D (39.1) C (23.7) C (23.2)
Intersection LOS (Delay,
sec/veh) Clesd)
Table 3
Ty ler Parkway & Century Avenue (Slonahnd)

SRR Wﬂﬁﬂ@f ”M Sapproach | W approach |
FUTURE CONDITIONS R|L|[T|R|L |T|R
Lane Configuration 2 3 1 2 2 1 (2 (3 |1 1]2]3 |1
2035 PM Peak Hour Volumes |282 |935 (533 [403 (230 (282 |762 (935 403 [533 [230 (762
Projected Max Queues (ft) 140 (310 {380 (210 {120 | 90 (380 (150 | 70 |300 |280 | 60
Approach LOS (Delay, sec/veh) | D (45.1) D (38.9) C (22.3) C (31.3)
Intersection LOS (Delay, C(332)
sec/veh)

F.  Tyler Coulee Analysis

The analysis of the Tyler Coulee concept consisted of four intersections as shown on
Figure 7. The main issues with this concept was the high volume of turning movements,
specifically the northbound left turns from Tyler Parkway to Century Avenue and the
southbound left turns from Tyler Coulee to Century Avenue. The northbound problem
was fixed by curving Tyler Parkway and making the left turn into a through movement.
The southbound Tyler Coulee traffic will have to turn at Century Avenue, but with no
south approach at this intersection, there are no opposing movements.

The following tables show the proposed lane configuration, 2035 PM peak hour
projected traffic volumes, 95t percentile queue lengths, PM peak hour }_evel of Service
(LOS) and delay for the intersections. WinTurns was used to convert thz AADT
volumes into turning movements for the analysis.
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Table 4

Tyler Parkway & Burnt Boat Drive (Signalized)

FUTURE CONDITIONS L| T [R|L |T|R|L |T |R
Lane Configuration 113 |- |1 |- ]1]- 3 1
2035 PM Peak Hour Volumes 63 (2188 | - (238 | - |63 | - |2188 |238
Projected Max Queues (ft) 70 |50 | - |290 | - |40 | - |640 | 80
Approach LOS (Delay, sec/veh) A (2.9) E (56.2) B (17.3)
Intersection LOS (Delay, sec/veh) B (13.1)

Table 5

ay & Century A

Tyler Parkwa

FUTURE CONDITIONS L|T|/R|IL|T |R|L|[T|RJ|L|T [R
Lane Configuration 2 P2 a3 2 a2 L 3D el
2035 PM Peak Hour Volumes 590 |63 (797 (122 |1538 |590 [165 | 63 |122 |797 |1538 |165
Projected Max Queues (ft) 400 (90 |190 |170 | 650 |80 [280 |100 | 60 |510 |461 |30
Approach LOS (Delay, sec/veh) D (45.7) D (53.6) E (55.1) D (44.9)
Intersection LOS (Delay, sec/veh) D (48.6)

Century Avenue & Tyler Coulee (Signalized)
T = ik

! T S 5 roach | | 180
FUTURE CONDITIONS L |T|R|L [T R |[L | T |R
Lane Configuration 2 [-|1]- 3 2 L 3 -
2035 PM Peak Hour Volumes 1393 | - (258 | - [1108 |1393 |258 (1108 | -
Projected Max Queues (ft) 760 | - |90 | - |320 [490 (310|310 | -
Approach LOS (Delay, sec/veh) D (37.0) B (19.7) C (32.0)
Intersection LOS (Delay, sec/veh) C(27.9)

Table 7

FUTURE CONDITIONS L|T|R|L|T |R|L|T |R
Lane Configuration 1 (- 11|-]2 |1 ]|1]2 |-

2035 PM Peak Hour Volumes 40 | - [360 | - (1090 |40 (360 |1090 | -

Projected Max Queues (ft) 70 | - 130 | - 0O [0 (140 O | -

Approach LOS (Delay, sec/veh) F (88.5) A (0) Left - C (24.7)
Intersection LOS (Delay, sec/veh) NA
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G. Queue Analysis

Due to the close proximity of the intersections on Tyler Parkway, the queue analysis was
used to identify a fatal flaw for the future concepts. If expected queues are long enough

to block adjacent intersections the corridor will not operate as it should. This is the case

for Concept #4. The queue lengths for the first three concepts seem to be acceptable.

The queue analysis was also used to verify that sight distances are adequate.

H. Sight Distance

The vertical alignment of Tyler Parkway was also evaluated to determine whether
adequate sight distance exists. According to the AASHTO Policy on Geometric Design
of Highways and Streets, the recommended decision sight distance it 720-feet. Figure 6
shows how a 380-foot SB queue at Century Avenue would all be stacked on a 4% grade,
but the sight distance to the crest is sufficient. As long as the SB queues from the
Century Avenue intersection are less than 500-feet, the sight distance should not be an
issue.
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File Name : Burntboat_Tyler

Site Code :12131124
Start Date : 12/13/2007
Page No :1
Tyler Burn't Boat Dr Tyler " Burn't Boat Dr
___FromNorth | ) From East !7 _ From South | From West | _
Start Time | Right | Thru | Left | Peds | pp. 1o | Right | Thru | Left | Peds | app. o | Right | Thru | Left | Peds | ap. e | Right | Thru | Left | Peds | app. o | int. Total
Peak Hour Analysis From 02:00 PM to 09:55 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:40 PM
04:40 PM 6 39 2 0 47 1 3 23 0 27 24 46 27 0 97 14 2 9 0 25 196
04:45 PM 8 35 1 0 44 1 0 19 0 20 15 59 22 1 97 13 5 6 0 24 185
04:50 PM 7 38 0 0 45 0 2 12 0 14| 23 58 12 0 93| 12 7 8 0 27 179
04:55 PM 10 42 2 0 54 | 0 2 15 0 17 20 a7 22 0 89 12 1 7 0 30 190
05:00 PM 7 48 1 0 56| O 2 28 0 30| 18 46 27 0 91 25 4 15 0 a4 221
05:05 PM 9 61 2 0 72 | 0 10 20 0 30 13 70 20 0 103 14 1 7 0 22 227
05:10 PM 9 33 1 0 43 0 i7 17 0 24 16 55 16 0 87 26 5 13 0] 44 198
05:15 PM 11 49 0 0 60 1 1 16 0 18 | 16 59 27 0 102 15 5 9 0 29 209
05:20 PM 11 48 0 0 59 | 0 3 13 0 16, 22 65 27 0 114 13 5 4 0 22 211
05:25 PM 7 35 2 3 47 2 1 20 0 23 14 46 22 0 82 20 4 13 0 37 189
05:30 PM 39 0 0 48 1 5 13 0 19| 16 67 15 0 98 17 5 8 0 30 195
05:35 PM 8 36 2 0 46 | 1 5 24 0 30, 20 57 16 0 93| 10 4 2 0 16 185
Total Volume | 102 503 13 3 621 7 41 220 0 268 | 217 675 253 1 1146 | 191 58 101 0 350 | 2385
%Aop.Total | 164 81 21 05 26 153 82.1 0 | 189 589 221 0. | 546 166 28.9 o |
PHF | 773 687 .542 .083 719 292 342 655 .000 744 | 753 804 781 083  .838| .612 439 561 .000 663 | .876
Tyler
Out In Total
[ 783 | 621] [ 1404
\ ]
102] 503| 13 3
Right Thru Left Peds
a7 b
Peak Hour Data
53¢ [ge 4 N 23] M
R | 57 R
5 83 North v o] o
5 |3 £ « 3. =[5
Q S| = (e =
m = = Peak Hour Begins at 04:40 PM — pNE s
€ 25 B | @2
.8 | Y "R
3
o “lg 3axle + 3 a2
a Fol @7
a 1 p
Left Thru Right Peds
[ Tss[ 675] 217] 1]
i
| -
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File Name : CENT_T~1

Site Code : 12771006
Start Date : 11/6/2007
Page No 1
- Tyler - Century B Century Driveway S
| o From North ) FromEast | ~ From South | From West ‘

. Rig| Thr | Ped  App.| Rig| Thr| IPed‘ App.| Rig| Thr/ Ped App.| Rig| Thr Ped | App. Int.
slant T'mi ht_! u| Left | s| Total| ht u Iieftl s| Total| ht| u Left s| Total ht], u Left s | Total! Total
Peak Hour From 02:00 PM to 10:00 PM - Peak 1 of 1
Intersectio 4. 4c pag | | |

Volume 0 130 21 0 151 | 17 0 520 0 537 | 490 248 1 744 1 0 0 0 1‘ 1433
Percent 0.0 86.1 139 0.0 32 00 968 0.0 659 333 01 07 10% 00 00 00 ‘
091 9 11 1 o0 12 2 o0 49 0 51 49 29 0 0 78 0O 0 O O ol 141
Volume
Peak | 0.847
Factor |
High Int.  05:25 PM | 04:55 PM 05:15 PM 05:20 PM
Volume 4] 14 3 0 17 | 1 0 60 0 61 49 29 0 0 78 1 0 0 0 1
Figalk 0.740 ‘ 0.734 0.795 0.083
Factor |
Tyier
Out In Total
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l
\ o[ 130] 21] 0]
Right Thru Left Peds
J 0L
3= J
ey O], a 2 - o[
5( 1 | T8 g
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TMel 4 Cenmnury
Se-Sreet St .
~Easibeund-Approach-
Grarg-Fetier-NB .
File Name : Century_Tyler
Site Code :22571277
Start Date : 2/26/2009
Page No :1
 Tyler Century Tyler Driveway
| _ From North | From East _ From South | _ From West
| Start Time | Right | Thru | Left | Peds | ap. Tow | Right | Thru | Left | Peds | app 7o | Right | Thru | Left | Peds | ap.Toa | Right | Thru | Left | Peds | ap. Total | Int. Total
Peak Hour Analysis From 02:00 PM to 09:55 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 0 4 5 0 9| 1 1 35 0 37 32 20 0 0 52 0 0 0 0 0 98
04:50 PM 0 10 4 0 14| 1 0 34 0 35 45 23 0 0 68 0 0 0 0 0 117
04:55 PM 0 6 0 0 6| 2 0 30 0 32 33 20 0 0 53 0 0 0 0 0 91
05:00 PM 0 13 4 0 17 3 0 42 0 45 44 19 0 0 63 0 0 0 0 0 125
05:05 PM 0 14 1 0 15| 4 0 45 0 49 44 23 0 0 67 0 0 0 0 0 131
05:10 PM 0 8 0 0 8 3 0 32 0 35 38 24 0 0 62 0 0 0 0 0 105
05:15 PM 0 13 1 0 14| 2 0 48 0 50 45 24 0 0 69 0 0 0 0 0 133
05:20 PM 0 4 1 0 5 2 0 52 0 54 35 24 0 0 59 0 0 0 0 0 118
05:25 PM | 0 8 0 0 8 2 1 30 0 33 35 23 0 0 58 0 0 0 0 0 99
05:30 PM 0 7 1 0 8 2 0 3 0 33 45 23 0 0 68 0 0 0 0 0 109
05:35 PM 0 11 5 0 16 4 0 25 0 29 28 23 0 0 51 0 0 0 0 0 96
05:40PM| 0 8 3 0 1] 1 0 30 O 31 32 19 0 0 51 0 0 0 o 0 93
Total Volume 0 106 25 0 131 27 2 434 0 463 | 456 265 0 0 721 0 0 0 0 0| 1315
% App.Total 0 809 191 0 | 58 04 937 0 | 632 368 0 0 0 0 0 0 | -
PHF| .000 .631 .417 .000 642| 563 .167 696 .00 .715| .844 920 .000 .000  .871| .000 .000 .000 .000  .000| .824
Tyler
Out In Total
[ 292 131 423
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Ritht Thru Left Peds
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SIGNAL WARRANT ANALYSIS PROJECT LOCATION: Tyler Pkwy/Century, Bismarck, ND DATE: Oct 9, 20609
BY: MARIE R. BAKER, PE MAJOR ST. LANES: 2 MINOR ST. LANES: 2 ANALYSIS YEAR: 2009
ULTEIG ENGINEERS

WARRANT NO. 1:

Requirements:

Evaluation:

WARRANT NO. 2:

Requirements:

Evaluation:

WARRANT NO. 3:

Requirements:

Evaluation:

Eight Hour Vehicular Volume

The criteria in either of the following two conditions are met:

Condition A - Minimum Vehicular Volume

Major Street 600 V.P.H. for each of any 8 hours of an average day (total of both approaches).
Minor Street 200 V.P.H. on higher volume (one direction only) approach.

Major and minor street volumes shall be for same 8 hours.

Condition A is not satisfied.

Condition B - Interruption of Continuous Traffic

Major Street 900 V.P.H. for each of any 8 hours of an average day (total of both approaches).
Minor Street 100 V.P.H. on higher volume (one direction only) approach.

Major and minor street volumes shall be for same 8 hours.

Condition B is not satisfied.

Warrant No. 1 is not satisfied.

Four-Hour Vehicular Volume
Major Street 700 V.P.H. for each of any 4 hours of an average day (total of both approaches).
Minor Street 330 V.P.H. on higher volume (one direction only) approach.

Major and minor street volumes shall be for same 4 hours.

Warrant No. 2 is not satisfied.

Peak Hour

The criteria in either of the following two categories are met:

Category A

The total stopped time delay on one minor street approach (one direction only) controlled by a STOP sign equals or
exceeds: 4 vehicle-hours for a one lane approach or 5 vehicle-hours for a two lane approach and

The volume on the same minor-street approach (one direction only) equals or exceeds 100 V.P.H. for one moving lane
of traffic or 150 V. P.H. for two moving lanes and

The total entering volume serviced equals or exceeds 650 V.P.H. for intersections with three approaches or 800 V.P.H.
for intersections with four or more approaches,

These conditions exist for the same 1 hour (any four consecutive 15-minute periods.)

Category A is not satisfied.

Category B

Major Street 820 V.P.H. for any one hour of an average day (total of both approaches).
Minor Street 470 V.P.H. on higher volume approach (one direction only).

These conditions exist for the same 1 hour (any four consecutive I5-minute periods.)

Category B is not satisfied.

Warrant No. 3 is not satisfied.

C:ADocuments and Sctiings\marie.baker\Desktop\Signal Warrants_2007.xls
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SIGNAL WARRANT VOLUMES
BY: MARIE R. BAKER, PE
ULTEIG ENGINEERS

PROJECT LOCATION:

MAIJOR STREET:

MINOR STREET:

PRESENT INTERSECTION CONTROL:

Tyler Parkway/Century Ave, Bismarck, ND

Tyler Parkway (North-South)

Century Avenue (East)

Two-way stop

DATE: October 9, 2009

PROJECTION YEAR: 2009

INTERSECTION TYPE: 3-way

LANE USAGE: 1 Thru, 1 RT (NB); 2 Thru, 1 LT (SB)

LANE USAGE: 2 LT, 1RT (WB)

SPEED LIMIT: 35 mph

DETERMINATION OF TRAFFIC VOLUMES: 16 Hr on-site traffic count performed on 2-26-2009

AM HOURS PM HOURS
VEHICLES PER HOUR 6-7 7-8 8-9 9-10 | 10-11 | 11-12 | 12-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10
BOTH APPROACHES - MAJOR STREET
Tyler Parkway (North-South) 191 726 545 365 365 484 568 465 423 597 656 813 547 339 259 199
ONE APPROACH - MINOR STREET
Coney Street (East Approach) 108 331 278 190 177 300 343 289 224 297 330 431 278 205 119 95

ONE APPROACH - MINOR STREET

COMMENTS:

COLLISION EXPERIENCE:

Right Turns Excluded for Minor Approach

0:\Projects\2008\08.00357\Planning\Traffic Analysis\Warrant Volumes-Century.xls
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2003 Edition

Table 4C-1. Warrant 1, Eight-Hour Vehicular Volume

Page 4C-3

Condition A—Minimum Vehicular Volume

Number of lanes for
moving traffic on each approach

Vehicles per hour on major street
(total of both approaches)

Vehicles per hour on
higher-volume
minor-street approach
(one direction only)

Major Street Minor Street 100%° 80% 70%° 56%° | 100%° 80%’ 70%° 56%"
T i I 500 400 350 280 150 120 105 84
2 or more... L I, 600 480 420 336 150 120 105 84
2 or more... 2 or more... 600 480 420 336 200 160 140 112
g [T 2 or more.... 500 400 350 280 200 160 140 112

Condition B—Interruption of Continuous Traffic

Number of lanes for
moving traffic on each approach

Vehicles per hour on major street
(total of both approaches)

Vehicles per hour on
higher-volume
minor-street approach
(one direction only)

Major Street Minor Street 100%" 80%° 70%° 56%° | 100%" 80%" 70%° 56%"
i [T i I 750 600 525 420 75 60 53 42
2 or more... Uooomatononmsons 900 720 630 504 75 60 53 42
2 or more... 2 or more... 900 720 630 504 100 80 70 56
1 | 2 or more.... 750 600 525 420 100 80 70 56

a . P
Basic minimum hourly volume.

® Used for combination of Conditions A and B after adequate trial of other remedial measures.
¢ May be used when the major-street speed exceeds 70 km/h or exceeds 40 mph or in an isolated community with a

popuiation of less than 10,000.

¢ May be used for combination of Conditions A and B after adequate trial of other remedial measures when the major-
street speed exceeds 70 km/h or exceeds 40 mph or in an isolated community with a population of less than 10,000.

Standard:

The need for a traffic control signal shall be considered if an engineering study finds that one of the
following conditions exist for each of any 8 hours of an average day:

A. The vehicles per hour given in both of the 100 percent columns of Condition A in Table 4C-1 exist
on the major-street and the higher-volume minor-street approaches, respectively, to the

B.

intersection; or

The vehicles per hour given in both of the 100 percent columns of Condition B in Table 4C-1 exist
on the major-street and the higher-volume minor-street approaches, respectively, to the

intersection.

In applying each condition the major-street and minor-street volumes shall be for the same 8 hours. On
the minor street, the higher volume shall not be required to be on the same approach during each of these
8 hours.

Option:

If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 70 km/h or
exceeds 40 mph, or if the intersection lies within the built-up area of an isolated community having a population
of less than 10,000, the traffic volumes in the 70 percent columns in Table 4C-1 may be used in place of the 100
percent columns.

November 2003

Sect 4000
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MINOR STREET
HIGHER-VOLUME APPROACH - VPH

Page 4C-5

Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume

500 [ | | l | |
\\<2 OR MORE LANES & 2 OR MORE LANES
L
400 ‘\ b 2 OR MORE LANE? &1 LA}NE
.y LN UL 1 LANE & 1 LANE
~
e

7
200 M. \,\\

\d \\-‘_“\" .
100 — ‘% *13105

300 400 500 600 700 800 900 1000 1100 1200 1300 1400

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 115 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Figure 4C-2. Warrant 2, Four-Hour Vehicular Volume (70% Factor)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

November 2003

MINOR STREET
HIGHER-VOLUME APPROACH - VPH

400 ‘

.2 OR MORE LANES & 2 OR MORE LANES
300 X | |
~ | |

L2 OR MORE LANES & 1 LANE

DX
200 \> \\ _1LANE &1 LANE
100 —~
*-\-___ *80
*60
200 300 400 500 600 700 800 900 1000

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 80 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 60 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Sect. 4C.04
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2003 Edition

MINOR STREET
HIGHER-VOLUME APPROACH - VPH

MINOR STREET
HIGHER-VOLUME APPROACH - VPH

November 2003
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Figure 4C-3. Warrant 3, Peak Hour
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MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 150 vph applies as the lower threshold volume for a minor-street

approach with two or more lanes and 100 vph applies as the lower
threshold volume for a minor-street approach with one lane,

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 70 km/h OR ABOVE 40 mph ON MAJOR STREET)

|

|

\\ 2 OR MORE LANES & 2 OR MORE LANES
N <
k\\_‘ 9 - 2 OR MORE LANE? &1 LP}NE
1 LANE & 1 LANE
- 1
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MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Page 4C-7
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Steve Grabill

From: Mike Zimney

Sent: Tuesday, August 04, 2009 10:15 AM

To: Steve Grabill

Cc: Mike Schnetzer; Jon Tonneson; Steve Windish
Subject: 08.00357 - Land Use Acreage

Steve G.,

I put a hard copy on your desk with the acreages for each of the individual land use areas within the project area.

Below are the totals

Total Future Land Use: 6290.92 acres

LANDUSE | Cnt_LANDUS | Sum_ACRES
GENERAL COMMERCIAL 1| 1458185
MIXED-USE COMMERCIAL/RESIDENTIAL 1|  158.8959
NEIGHBORHOOD COMMERCIAL 1|  23.2533
PARKS/OPEN SPACE 6| 1418.4723
URBAN RESIDENTIAL 4| 4544.4845
TOTAL 6290.92

Here’s the updated PDF map: O:\Projects\2008\08.00357\GIS\Data\PDFMaps\30x30 Land Use.pdf

Mike Zimney

Lead GIS Analyst / Planner
Tel 701.280.8684

Fax 701.237.3191

Cell 701.306.6684
mike.zimney @ Ulteig.com

www. ulfeig.com

22 -A



Steve Grabill

From: Ben Ehreth <bjehreth@nd.gov>

Sent: Friday, April 24, 2009 9:57 AM

To: Steve Grabill; 'Diomo Motuba'

Cc: ssaunder@nd.gov

Subject: Northwest Bismarck Subarea Transportation Study - Fullbuild Out Socio Economic Data

Attachments: NW_Bismarck_Subarea_TAZ_FullBuildOut.shx;
NW_Bismarck_Subarea_TAZ_FullBuildOut.dbf;
NW_Bismarck_Subarea_TAZ_FullBuildOut.sbn;
NW_Bismarck_Subarea TAZ_FullBuildOut.shx;
NW_Bismarck_Subarea_TAZ_FullBuildOut.shp;
NW_Bismarck_Subarea_TAZ_FullBuildOut.shp.xml

Categories: Filed by Newforma

Greetings,

Please find attached the full build-out household and employment GIS data for the Northwest Bismarck Subarea
Transportation Study. Within the attribute data 3 Household full build-out scenarios (HHFullBld1, HHFullBld3, and
HHFullBld4) were included. The following represents a description of the new data which was added to the attribute
table of the TAZ’s associated with the study area:

HHFullBId1 — Entire Study Area considered at Urban Density.

HHFullBId3 — Areas East of River Road and South of Highway 1804 considered at Urban Density. Areas West of
River Road and North of Highway 1804 considered at Rural Density.

HHFullBld4 — Areas within the current Urban Service Area considered at Urban Density. Areas outside of current
Urban Service Area considered at Rural Density.

RETFulBld — Retail Employment.

SRVFulBuld — Service Employment.

OTHFulBId — Other Employment.

Urban Density = 6.32 Households per acre
Rural Density = 2.14 Households per acre
Multi-Family Density = 8 Households per acre
Service Employment = 8.85 Workers per acre
Retail Employment = 4.01 Workers per acre
Other Employment = 3.33 Workers per acre

The household and employment locations were based on the Future Land Use Plan and the US Highway 83 Study (land
use component).

Please let me know if you have any questions or issues with the attached data.

Thanks,
Ben

Ben Ehreth, AICP
Planner
Bismarck-Mandan, Metropolitan Planning Organization

23-A
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Location:  Tyler Parkway Burnt Boat, Bismarck, ND
N
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Location:  Tyler Parkway Century Avenue/Golf Drive, Bismarck, ND
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AVENUE  EXTBENSIEN)
W) TYER PARKWAY BxTEANSIon

Lanes, Volumes, Timings

2: Golf Drive & Tyler Parkway 9/28/2010
A T P N N D T 4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR
Lane Configurations h i r % 3 " oM r ¥ M f
Volume (vph) 191 98 311 336 98 206 311 653 336 206 653 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 200 200 250 200 200 200
Storage Lanes 1 0 1 0 1 1 1 1
Taper Length (ft) 100 100 100 100 100 100 100 100
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Fit Permitted 0.688 0.473 0.195 0325
Satd. Flow (perm) 1282 1863 1583 881 1863 1583 363 3539 1583 605 3539 1583
Right Tum on Red Yes Yes Yes ~ Yes
Satd. Flow (RTOR) 332 224 365 - 208
Link Speed (mph) 35 35 35 35
Link Distance (ft) 1162 1175 707 893
Travel Time (s) 22.6 22.9 138 174
Peak Hour Factor 092 092 082 082 092 092 082 082 092 092 002 092
Shared Lane Traffic (%) ! ; ‘
Lane Group Flow (vph) 208 107 338 365 107 224 338 710 365 224 710 208
Turn Type pm+pt Perm pmpt Perm- pmipt “Perm  pmipt " Perm
Protected Phases 7 4 -3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase '
Minimum Initial (s) 40 40 40 40 40 40 40 40 40 40 40 40
Ninimum Split (s) 90 210 210 Fo 210 210 90 210 210 90 210 210
Total Split (s) 150 210 210 200 260 260 210 340 340 150 280 280
Total Split (%) 16.7% 233% 233% 222% 28.9% 289% 233% 378% 37.8% 167% 381.1% 81.1%
, 40 40 40 40 40 40 40 40 40 40 40 40
lI-Red Time (s) T i I 1 00 QB B N1 VMR 1 i I Ny ) W BT R B Rt b

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5.0 5.0 5.0 5.0 5.0 5.0 50 50 5.0 50 50 5.0
Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag

“ead-Lag Optimize?
V None None None None None None None C-Max C-Max None C-Max C-Max
ct Effct Green (s) 208 110 110 308 161 161 489 338 338 385 282 282
023 012 012 034 048 018 054 038 038 043 031
vic Ratio 060 047 070 081 032 048 075 053 044 057 064 03
Control Defay 299 427 128 398 338 80 353 143 19 192 312
Queue Delay 00 00 00 00 00 00 00 00 00 00 00 00
Total Delay 209 427 128 398 338 80 33 143 19 192 312 56
Los’ ¢ D g D & A D B A B G de A
Approach Delay 23.1 28.6 16.1 24.2
Approach LOS ; : C +C B C /|
Queue Length 50th (ft) 88 58 3 1M 54 0 99 97 1 61 188 0
Queue Length &5th (ft) 131 102 78 #2444 95 56 #246 117 8 118 264 52
Internal Link Dist (ft) - 1082 _ 1095 o 627 813
Tuin Bay Length {f) 200 200 200 200 250 200 200 200
Base Capacity (vph) 353 331 554 450 435 541 466 1328 822 403 1107 638
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Future Traffic - 30% Build Out Synchro 7 - Report
Page 1
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Lanes, Volumes, Timings
2: Golf Drive & Tyler Parkway 9/28/2010

t ~ > 1 4

1 Nek RBT NG SBLTISRT s
0 0 0 0 0 03RS0

T LR e e b

0 0 0

Storage Cap Reductn _

Reduced v/c Ratio 059 032 061 081 041 073 053 044 056 064 033
R o T ey N S R RS
Area Type: Other

Cycle Length: 90

Actuated Cycle Length 90

Offset: 0 (0%), Refereniced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle 80

Control Type: Actuated- Coordmated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 21.9 Intersection LOS: C

Intersection Capacity Utilization 73.1% _ ICU Level of Service D
Analysis Pariod (min) 15 : .

# 95th percentlle volume exceeds capacny, queue may be longer

" Quete shown is maximum after two cycles.

Splits and Phases:  2: Golf Drive & Tyler Parkway

41 “$ 2 ¥ o3 b g4
i5s | 3s | 20s 21s |
*\ o5 i @6 A g7 Y o8
21s [ 28s [ 15s [ Wees I
Future Traffic - 30% Build Out ' Synchro 7 - Report
: Page 2
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Lanes, Volumes, Timings

CenTI AVEMAE  EBXTEA S1oN
Wl TYige P pcwidy EXTEN SION

1: Burnt Boat & Tyler Parkway 9/30/2010
e T 2 N . S 4
Lane Group' EBL EBf EBH  WBL WBT WBR NBL NBT RBR SBL  SBT SBR
Lane Configurations i 4 r 5 4 r "M i) gL F
Volurie (vph) 137 25 187 187 25 137 187 1025 187 137 1025 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Lengh () 200 200 200 200 200 200 200 200
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (ft) 100 100 100 100 100 100 100 100
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
It Permitted 0.740 0.740 0.219 ‘ 0219
Satd. Flow (perm) 1378 1863 1583 1378 1863 1583 408 3539 1583 408 3539 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 104 104 203 149
Link Speed (mph) 30 30, 35 35
Link Distance (ft) 700 687 600 707
Travel Time (s) 15.9 15.6 11.7 13.8
Peak Hour Factor 092 092 092 092 082 092 092 092 092 092 092 082
Shared Lane Traffic (%) ' '
Lane Group Flow (vph) 149 27 203 203 27 149 203 1114 203 149 1114 149
Tum Type Pem . Perm -Perm Perm  Perm ~ Perm  Perm ~ Pem
Protected Phases 4 \ 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 2 2 2 6 6 6
Switch Phase
Minimum Initial (s) 40 40 40 40 40 40 40 40 40 40 40 40
Minimum Split (s) 210 210 2100 120 120 120 210 210 210, 210 210 210
Total Split (s) 210 210 210 210 21.0 210 490 490 490 490 490 490
Total Split (%) 30.0% 300% 30.0% 30.0% 30.0% 30.0% 700% 70.0% 70.0% 70.0% 70.0% ‘70.0%
Yellow Time (s) 40 40 40 40 40 40 40 40 40 40 40 40
All-Red Time (s) 1.0 1.0 10 10 1.0 10 10 10 1.0 10 10 1.0
Lost Time Adjust (s) 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 0.0
Total Lost Time (s) 5055500050 V500 S0 L 505,00 U507 U505 5,00 5.0 060
Leadlag
Lead-Lag Cptimize? T A G #
Recall Mode None None None None None None C-Max C-Max C-Max C-Max C-Max C-Max
Act Effct Green (s) 140 140 140 140 140 140 460 460 460 460 460 460
Actuated g/C Ratio 020 020 020 020 020 020 066 066 066 066 066 066
v/ 054 007 051 0747 007 037 076 048 048 056 048 0.14
324 220 169 430 220 116 81 72 13 176 72 14
00 00 00 00 06 00 00 00 00 00 00 00
324 220 169 430 220 116 321 72 13 176 72 14
C Aot Rl AR T oy B C A A B A A
234 29.2 9.7 7.7
0 e e o] , A / A
56 9 36 80 9 16 55 116 0 32 116 0
09 27 92 #e2 27 59 #1809 161 20 #113 161 17
620 , 607 ,, 520 627
200 : 200 200 200 2000 200 200 200
315 426 442 315 426 442 268 2328 1110 268 2328 1092
0 0 0 0 0 0 0 0 RS 0 0
0 0 0 0 0 0 0 0 0 0 0 0

0:\Projects\2008\08.00357\Planning\Traffic Analysis\Synchro\08.00357 Century Ave Ext- 30%.syn

Synchro 7 - Report

Page 1

28-A



'Lane's, Volumes, Timings
1: Burnt Boat & Tyler Parkway 9/30/2010

Pl e e En s N

7 eBL EBT " EBR. _WBL WBT ~ WBR 'NBL = NBT'*"NBR SBL  SBI. SBR
Storage Oap Reductn 0 0 0 0 0 0 0 0 0 0 S8 A0
Reduced v/c Ratio 047 006 046 064 006 034 076 048 018 056 048 0.4
e e T S R O T T T
Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 70

Gfset: 0 (0%), H&ferenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.76

Ifitersection Signal Delay: 124 Intersection LOS: B

Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer

* Queue shown is maximum after two cycles.

Splits and Phases:  1: Burnt Boat & Tyler Parkway

b g o> g4

495 | 21s i

v‘”’ 15 Y o8

498 : : | 218 . [ f
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LEANTURY  AVEAUE. EXTEAISION]

W our 7
Lanes, Volumes, Timings / TULEL PAtKcLAy Exrenision

18: Golf Drive & 9/29/2010
Y 2 VI N B S
f.ane Group © BBl EBT  EBR | WBL WBT WBR NBL" "NBT. NBR SBL- SBT 'SBR
Lane Configurations | + i" i tb 5 + f k. b
Volume (vph) 50 250 450 340 250 50 450 120 340 50 120 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ff) 200 100 200 0 200 100 100 100
Storage Lanes 1 1 1 0 2 1 1 0
Taper Length (ft) 100 100 100 100 100 100 100 100
Satd. Flow (prot) 1770 1863 1583 1770 3451 0 1770 1863 1583 1770 1781 0
Fit Permitted 0.555 : 0.236 : 10.429 0.674
Satd. Flow (perm) 1034 1863 1583 440 3451 0 799 1863 1583 1255 1781 0
Right Turn on‘Red Yes ~ Yes Yes - , Yes
Satd. Flow (RTOR) 489 37 370 23
Link Speed (mph) 30 30 30 30
Link Distance (ft) 968 1175 707 893
Travel Time (s) 220 26.7 i S 6H : 120.3
Peak Hour Factor 092 092 092 092 092 092 092 092 092 082 092 002
Shared Lane Traffic (%) , ‘ ; : { I
Lane Group Flow (vph) 54 272 489 370 326 0 489 130 370 54 184 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left  Left Right Left Left Right Left  Left Right Left Left Right
Median Width(ft) 12 : I s ' 12 T
Link Offsetft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane » »
Headway Factor 100 100 100 100 100 100 100 100 100 1.00 100  1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
TumType. Perm Perm  pm+pt - pm+pt Perm  Perm :
Protected Phases 3 8 5 2 6
Permitted Phases 2 2 6
Total Split (s) , 00 200 400 400 200 200 00
Total Lost Time (s) 40 40 40 40 40 40 40 40 40 40 40
Act Effct Green (s) 2 152 152 345 345 375 3715 375 176 176
Actuated g/C Ratio 9 0190 0497 043 043 047 047 047 022 022
v/c Ratio 077 070 083 022 086 015 039 020 045
Control Delay 46.5 91 345 126 346 134 307 290 288
Queue Delay 00 00 00 00 00 00 00 00 00 00
Total Delay 313 465 91 345 126 346 134 30 290 286
LOS C D A c B c B A C c
Approach Delay 23.1 242 20.0 28.7
Approach LOS C C B C
Queue Lerigth 50th (ft) 23 128 0 123 43 178 37 By A
Queue Length 95th (ft) 56 #235 84 #2249 69 #4360 69 45 54 134
Intémal Link Dist {ft) 888 e 1095 , 627 813
Turn Bay Length (ft) 200 100 200 ‘ 200 100 100
Base Capacity (vph) 208 375 709 456 1573 569 874 939 275 409
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0. 0
Storage Cap Reductn -0 0 0 0 0 0 0 0 0 0
Reducéd.v/c Ratio 026 073 069 081 021 086 015 039 020 045
Intersection Summary o i S e
10/5/2009 Future Traffic Synchro 7 - Report
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9/29/2010

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

intersection.signal Delay: 22.7 Intersection LOS: C
Intersection Capacity Utilization 79.6% ICU Level of Service D
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  18: Golf Drive &

b o ¥ o3 £ 54

MEY : | 20 s '2,0 5 |

*\ o5 Ji‘* 56 Y o8

20s | 20s | 40s |
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CENTULY MEAE EXTENSIevY

W ouwr TYCER pPARKWAY EXTENZON
Lanes, Volumes, Timings

18: Golf Drive & 9/29/2010
A R Y Y

O T

A
_ ane Group EBL  EBT EBR  WBL WBT WEBR NBL  NBF NBR . sBL S8BT SBR
% 4 i L il 4 i %

50 250 450 340 250 50 450 120 340 50 120 50
1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

200 100 200 : 0 200 100 100 100
Storage Lanes 1 1 1 0 2 1 1 0
T ' ' 106 100 100 100 100 100 100 100
1770 1863 1583 1770 3451 0 3433 1863 1583 1770 1781 0
0.555 , 0.236 0.950 0.674
1034 1863 1583 440 3451 0 3433 1863 1583 1255 1781
Yes Ay Yes Yes ;
489 37 370 23
e 30 30 30 30
968 1175 707 893
Travel Time (s) 22.0 267 16.1 20.3
Peak Hour Factor 092 092 092 092 082 092 092 092 092 092 092 09
Shared Lané Traffic (%) 4 . AN , : ' GRS N TEG
Lane Group Flow (vph) 54 272 489 370 326 0 489 130 370 54 184 0
Enter Blocked Intersection No No No No No No No Noo No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Widh(ft) 12 12 24 24 :
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane ] ]
Headway Factor 100 100 100 100 100 100 100 100 100 100 100  1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
TumType - Perm Perm  pmipt Prot ~ Perm”  Perm
Protected Phases ‘ 4 3 8 5 2 6
Permifted Phases 4 4 8 : 2 6
Total Spllt (s) 200 200 200 200 400 00 220 400 400 18.0 180 0.0
Total Lost Time (s) 40 40 40 : 40 40 40 40 40 40 40
Act Effct Green (s) 15.2 1562 152 159 375 375 176 176
Actuated g/C Ratio 019 019 019 020 047 047 022 022
v/c Ratio 028 077 070 072 015 039 019 045
Contro| Delay 313 465 91 32 134 30 302 294
Queue  Delay 0.0 00 00 0.0 0.0 0.0 0.0 0.0
Total Delay 313 465 91 362 134 30 302 294
LOS_ C D A C D B A C C
Approach Delay 23.1: 20.8 29.6
ApproachLOS ) C C C
Queue Length 50th (ft) 23 128 17 37 0 23 72
Queue Length 95th (ft) 56  #235 163 69 45 56 138
Internal Link Dist (ft) : 888 ’ 627 813
Tum Bay Length (i) 200 100 200 200 100 100
Sase Capacity (vph) 208 375 709 456 1573 772 874 939 277 411
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 020!
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 026 073 069 081 021 063 015 039 019 045
Intersection Summary e ' s
10/5/2009 Future Traffic Synchro 7 - Report
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Lanes, Volumeé, fimings
18: Golf Drive &

9/29/2010

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Conirol Type: Actuated-Coordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 23.1

Intersection Capacity Utilization 67.5%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles. '

Intersection LOS: C
ICU Level of Service C

Splits and Phases:  18: Golf Drive &

T o2

40's [

-

S @5 jib"“ @6
228 | 18s ]
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Lanes, Volumes, Timings

LENTWEY AVENUE  EXTIENSION

W/O%T” TYien FPARrwpy EXTENMS o)

6: Burnt Boat & Tyler Parkway 9/30/2010
S T 2R N N B S
Lane Group EBL EBT EBR  WBL WBT WBR _ NBL | NBT NBR* SBL ~ SBT SBR
Lane Configurations % 4 r b v+ F NOM f" M r
Volume (vph) 1975 Sy o8l IRET CEAST TR 051 87 TR a7 FRle30 BT AT Senie3b nikiiar
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length () 100 100 100 100 200 200 200 200
Storage Lanes 1 1 1 1 1 1 1 1
Taper Length (ft) 100 100 100 100 100 100 100 100
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Fit Permitted 0.740 0.740 0.374 0.374
1378 1863 1583 1378 1863 1583 697 3539 1583 697 3539 1583
Yes Yes Yes Yes
191 , 149 203 149
30 A0 . : 30
. 861 687 707
ravel Time {s) 19.6 15.6 16.1
092 092 092 092 092 092 092 092 092 092
149 27 208 203 27 149 203 691 203 149 691 149
Perm: Perm Perm Perm  Perm Perm  Perm Perm
5eS 4 8 2 _ 6
ermitted ~ hases 4 4 8 8 2 : 2 6 6
_ 4 4 4 8 8 8 2 2 2 6 6 6
witch Phase :
Minimum Initial (s) 40 40 4.0 4.0 4.0 4.0 4.0 40 40 40 4.0
Minimum Spit (s) 200 200 200 120 120 200 200 00 200 200 200
Total Split (s) 200 200 200 200 200 300 300 300 300 300 300
Total Split (%) 40.0% 40.0%. 40.0% 40.0% 40.0% 60.0% 60U% 60.0% 60.0% 60.0% 60.0%
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35
Red ' 05 05 05 05 05 05 05 05 05 05 05 05
00 00 00 00 00 00 00 00 00 00 00 00
40 40 40 40 40 40 40 40 40 40 40
None None None None None None C-Max C-Max C-Max C-Max C-Max C-Max
123 123 123 {97 123 123 207 297 297 297 297 %97
025 025 025 025 025 025 059 059 059 059 059 059
044 006 038 060 006 030 049 033 020 036 0335 075
192 128 53 237 128 47 125 63 18 98 63 19
elay 00 00 00 060 00 00 00 00 00 00 00 00
192 128 53 237 128 47 125 63 18 98 63 19
Los B B A B A B A A ‘A A A
Approach Delay 1.3 15.4 6.6 6.2
Approach LOS B A B | A A
Queue Length 50th (ft) 37 6 3 52 6 0 29 45 0 19 45 0
Queue Length 95th (ft) 70 18 37 9% 18 29 94 -85 22 61. 8 19
Internal Link Dist (f) - 781 607 520 627
Turn Bay Length (ft) 100 100 100 100 200 200 200 200
Base Capacity (vph) 441 596 636 441 596 608 415 2105 1024 415 2105 1002
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0

10/5/2009 Future Traffic
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Lanes; Volumes, Timings
6: Burnt Boat & Tyler Parkway 9/30/2010

)—»*»(*“\‘\T,«'\lJ

“EBT. EBR’ WBL WBT WBR- ' NBL = NBT  NBF
Storage Cap Reductn 0 0 0 0 0 0 0 0 O - 0 0

Reduced v/c Ratio 034 005 032 046 005 025 049 033 020 036 033 0.15

TR
e T

s i L T TR
= VA e s
4 L

! Pl K T om 50 = {LEMTEES A
E b AL AL
LTS e ¢ gon LT RN )

Area Type Other
Cycle Length: 50

Actuated Cycle Lenglh 50

Offs . 0 (0%), Referenced to phase 2:NB L and 6:SBTL, Start of Green

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 8:3 3 : ~Intersection LOS: A
Intersection Capacnty Utilization 55.0% ﬁ ICU Level of Service A
Analysis Périod (min) 15 ) T

Splits and Phases:  6: Burnt Boat & Tyler Parkway

b oo <% 54
30s H | 20s ' - |
b g5 Y o8
305 I 20s VR 4 A
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CENTURY MENUE BEALILNMENT
W TVER fAecwhy ExTENSION
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Cenrury AveENUWE  CEALIGrmMEN

- W TYer Ppricwivy Exmension
Lanes, Volumes, Timings

6: Burnt Boat & Tyler Parkway 9/30/2010
S O T T B S Y
Lane Grollp EBL  EBT" 'EBR WBL. WBT WBR NBL NBT NBR SBL  SBT . SER
Lane Configurations L ) i N M ] SN e i b b 5 it
Volume (vph) 191 398 361 386 398 206 361 653 386 206 653 191
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length () 200 200 200 200 200 200 200 200
Storage Lanes T 1 1 R 2 1 1 1
Taper Length (ft) e0EE 1000 100 BESEI00 00" 100 100 100
Satd. Flow (prot) 1593 3185 1425 1593 3185 1425 3090 3185 1425 1593 3185 1425
Fit Permitted 05000 0225 0.950 0.245
Satd. Flow (perm) 838 3185 1425 377 3185 1425 3090 3185 1425 411 3185 1425
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 283 i 224 420 208
Link Speed (mph) 30 30 30 30 i
Link Distance (ft) 861 687 600 611
Travel Time (s) 19.6 15.6 136 13.9
Peak Hour Factor 092 092 082 092 082 092 082 092 092 092 092 092
Shared Lane Traffic (%) : ‘
Lane Group Flow (vph) 208 433 392 420 433 224 392 710 420 224 710 208
Tur Type pm+pt Perm pm-pt- Perm  Prot Perm pmspt - Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6 6
Detector Phase {/ 4 4 3 8 8 5 2 2 1 6 6
Switch Phase 3
Minimum Initial (s) 40 40 40 40 40 40 40 40 40 40 40
Minimum Split (s). 2000 200 80 120 120 80 200 200 80 200 200
Total Split (s) 200 200 250 250 250 180 310 31.0 140 270 270
Total Split (%). 222% 22.2% . 278% 27.8% 27.8% 200% 344% 344% 156% 30.0% 30.0%
Yellow Time (s) 35 35 35 35 35 35 35 35 35 35 35
All-Red Time (s) 05 05 05 05 05 05 05 05 05 05 05 05
Lost Time Adjust (s) 0 00 00 00 00 00 00 00 00 00 0.0
Total Liost Time (s) 40 40 407 40 40 40 40 40 40 4.0
Lead Lag Lag Lead Lag Lag Lead Lag Lag
ze? :
0 None None None None None None C-Max C-Max
ct Effct Green (s) 282 156 156 403 237 237 240 240
Actuated g/C Ratio 031 017 017 027 027
vic Ratio 056 079 08t 094 052 0 ; 7084 039
Control Delay 230 469 258 522 313 67 537 330 61 381 420 65
Queue Delay 00 00 60 00 00 00 00 00 00 00 00 00
Total Delay 230 469 522 313 67 537 330 61 381 420 65
Los c D Y e VO S B W AT PR LA
Approach Delay 34.1 34.4 30.9 34.8
Approach LOS C C C C
Queue Length 50th (ft) 7 124 56 178 109 0 112 190 0 78 203 0
Queue Length 95th (ft) 121 #209 #360 164 56  #183 256 70 #4173 #302 53
Internal Link Dist (ft) 607 520 531
Turn Bay Length (ft) 200. 200 200 200, 200 200 200 200
Base Capacity (vh) 428 566 486 452 839 540 481 981 730 286 849 532
Starvation Cap Reductn 0o 0 0 0 0 0. 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
10/5/2009 Future Traffic Synchro 7 - Report
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Lanes, Volumes, Timings
6: Burnt Boat & Tyler Parkway

9/30/2010

F T N 2 W |

Lane Group E8

sy 4

SBT /SBR

Storage Cap Reduclh 0 0 GO 00
Reduced v/c Ratio 049 077

(ietSscion Simmary "

T AR At e T A S G

T e o A S R g AT i

0 0

081 072

)

_EBT EBR WBL  WBT WBR C NBL NBT T NBR' S

0

0 0 0
058 078 084 039

T =X TN T

=ry —
BT =S4T

Area Type: CBD

Cycle Length: 90

Actuated Cycle Length: 90 )

Offset:,0 (0%), Referenced to phase 2.NBT and 6:SB]L, Start of Green

Natural Cycle: 90 _

Control Type: Actuaféd-Coordinated

Maximum v/c Ratio: 0.94

Intersection Signal Delay: 33.3 Intersection LOS: C.
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Petiod (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

" Queue shown is maximum after two cycles..

g

Splits and Phases:  6: Burnt Boat & Tyler Parkway

Hatar

f:;
== g4
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Map - O:\Projects\2008\08.00357\Planning\Traffic Analysis\Synchro\08.00357 Century Ave Realign @30£2Dyier Ext - 3
Future Traffic

0
470 Century ﬁ’i
Al 80—

<120 |
450 Tyler Parkway
A

o
LD
¥

Ho-A



CEntTulYy  fg NuUE BEAUGNIEN

Lanes, Volumes, Timings W our TYLER PARKWAY EXTENSION

6: Burnt Boat & Tyler Parkway 9/30/2010
e T 2 N B S S
Lane Grotp EBL  EBT EBR WBLIWBT ~WBR NBL NBT YNBR' SBL ' SBT  SBR
Lane Configurations % +4 r LRI W o+ r % 4 o
Volume (vph) 50 470 580 470 470 50 580 120 470 50 120 50
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 200 200 200 0 200 100 100 100
Storage Lanes 1 1 2 1 1 1 1 1
Taper Length (ft) 100 100 100 100 100 100 100 100
Satd. Flow (prot) 1770 3539 1583 3433 3490 0 3433 1863 1583 1770 1863 1583
Fit Permitted 0.440 0.950 10.950 004
Satd. Flow (perm) 820 3539 1583 3433 3490 0 3433 1863 1583 1255 1863 1583
Right Tum on PAed Yes Yes Yes Yes
Satd. Flow (RTOR) 559 19 511 54
Link Speed (mph) 30 30 30 30
Link Distance (ft) 861 687 600 ( 611
Travel Time (s) 19.6 15.6 13.6 o 13.9
Peak Hour Factor 092 092 092 082 092 092 092 092 092 092 092
“hared Lane Traffic (%) : 4 , : S
Lane Group Flow (vph) 54 511 630 511 565 0 630 130 511 54 130 54
Tum Type Perm Perm  Prot Prot Perm  Perm Perm
Protected Phases 4 3 8 5 2 6
Permitted Phases 4 : 4 2 6: 6
Detector Phase 4 4 4 3 8 5 2 2 6 6 6
Switch Phase ‘
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 40 40 40 4.0 40
200- 200 200 80 120 80 200 200 2.0 200 200
Total Split (s) 190 190 190 170 3.0 00 190 390 390 200 200 200
Total Split (%) © 253% 253% 253% 227% 48.0% 0.0% 25.3% 52.0% 520% 267% 267% 26.7%
Yellow Time (s) 3.5 3.5 35 385 35 35 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 05 05 05 05 05 o IR E S LR S R )
Lost Time Adjust (s) 00 00 00 00 00 00 00 00 00 00 00 00
Total-Lost Time (s) 40 40 40 40 4.0 40 40 40
Lead/Lag Lag Lag Lag Lead Lag
Lead-Lag Optimize?
Recall Mode ne | _
Act Effct Green (s) 147 147 147 130 317 151 353 353 162 162 162
Actuated g/C Ratio
vic Ratio 7475083 3 ( i ‘
Control Delay 324 354 158 467 152 494 1 32 266 276
Queue Delay 00 00 00 00 00 00 00 00 00 0D 0
Total Delay 324 354 158 467 152 494 120 32 266 276
[ Kol NG D B D B D B A (of c
Approach Delay 25.0 30.2 27.0 23.0
Approach LOS C C c C-
Queue Length 50th (ft) 2 17 28 120 87 148 \ 0 21 52 0
Quete Length 95th (f) 55 #244 63 48 27
Internal Link Dist (ft) .
Turn Bay Length (1) 20057 200, 200
Base Capacity (vph) 164 708 595 1500 691
Starvation Cap Reductn: RO R0 "0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
10/5/2009 Future Traffic ; Synchro 7 - Report
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Lanes; Volumes, Timings
6: Burnt Boat & Tyler Parkway 9/30/2010

T e N N S T 24

Lo G BB B8R WBET W WGR- T NBLT NG NBR TSBL SBT SR
Storage Cap Reductn o S SR 0 0 0 0 0 0

Reduced v/c Ratio 033 072 082 086 038 0.91 015 050 020 032 014
lnﬁ '. .;.--«., S =7 T %’:{:“ i —}r-"' —'__-: '—r'm")linl_ .‘— =

Area Type: Other

Eycle Length: 75

Actuated Cycle Length: 75

Off$&t; 0 (0%), Referenced to phase 2:NBT and 6:5BTL, Start of Green
Natural Cycle: 75

CGantrol Type: Actuated-Coordinated

Maximum v/c Ratio: 0. 91

IieEechamSians . ~Intersection LOS: C

lntersectlon Capacny Ut|||zat|on 65.6% } ICU Level of Service C

# 95th percentile vqume exceeds capacny, queue may be longer.
Quetie shown is maximum after two cycles.

Splits and Phases:  6: Burnt Boat & Tyler Parkway

b o ¥ o3 J~2i @4
301G i S ' | 17s : | 195 : : [
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Modeled ADT's
Low Growth
—— 0-4,000
4,001 - 8,000
- 8,001 - 12,000
s 12,001 - 20,000
S 20,001 - 30,000

@ 30,001+
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Modeled ADT's
Medium Growth
——— 0-4,000
4,001 - 8,000
8,001 - 12,000
s 12,001 - 20,000

s 20,001 - 30,000




Modeled ADT's
Full Growth
——— 0-4,000
4,001 - 8,000
8,001 - 12,000
s 12,001 - 20,000
S—— 20,001 - 30,000

@ 30,001+




Appendix B - Typical Sections and Profiles






Appendix B

RNVER ROAD
SOUTH OF
BURNT BOAT ROAD

TILER PARKWAY
NORTH OF
CENTURY AVENUE

ASH COQULEE DRIVE
BY

CORINCE DRIVE
(END OF PAVEMENT)

{N. WASHINGTON STREET
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 BISMARCK SUB-AREA STUDY

FIGURE 1

2 LANE SECTION WITH PARKING ON ONE SIDE

Appendix B
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FIGURE 2

Appendix B

3 LANE SECTION WITH NO PARKING
80' RIGHT-OF-WAY
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FIGURE 3

Appendix B

O:AProjects

2 LANE SECTION W/ PARKING ON BOTH SIDES
80’ RIGHT-OF-WAY
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| DISMARCK SUB-AREA STUDY

FIGURE 4

Appendix B

O:Projactsy

MEDIAN WITH PARKING ON BOTH SIDES
80" RIGHT-OF-WAY
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FIGURE 5

Appendix B

2 LANE SECTION W/ PARKING ON BOTH SIDES
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Appendix B
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BISMARCK SUB-AREA $TUDY.

FIGURE 6
2 LANE SECTION W/ MEDIAN & PARKING
100' RIGHT-OF-WAY
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 DISMARCK SUB-AREA STUDY _

FIGURE 7

2 LANE SECTION W/ MEDIAN & PARKING
100" RIGHT-OF-WAY
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100.0°

i

| BISMARCK SUB-AREA STUDY

FIGURE 8

5 LANE SECTION WITH NO PARKING
100" RIGHT-OF-WAY
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Appendix C - Utility Master Plans and Covenants






Appendix C

Lockport Water Facility Plan
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Bismarck Master Plan
Update for Wastewater Collection and Conveyance Facilities
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Lo N 22.00 Burleigh County

BUILD AND RESTRICTIONS

The owners and developers of Lots 1-18, Block 1, Lots 1-8, Block 2, and Lot 1, Block 3, Promontory
Point Il Addition to the City of Bismarck, Burleigh County, North Dakota, wish to establish and secure the
enforcement of uniform restrictive covenants upon the usage and development of lots within the aforesaid
addition.

THEREFORE, there are created, declared and established in Promontory Point I Addition to
the City of Bismarck, North Dakota, the following restrictive covenants, easements, reservations and
requirements upon the lands within such subdivision which shail run with the land and remain in full
force and effect upon all parties and all persons claiming under them from the date these covenants are
recorded, unless an instrument signed by two-thirds of the then owners of the lots(each lot having one
vote) has been recorded agreeing to change said covenants in whole or in part. Any violation, attempt to
violate, or omission to perform any of the conditions and restrictions as hereinafter set forth shall enitle,
and it shall be lawful for, any person owning real estate in said addition, which is subject to the same
restriction or condition in respect to which the default is made, to institute and prosecute appropriate
proceedings at law or in equity for the wrong done or attempted.

THEREFORE, the reservations and conditions to which the aforesaid covenants and restrictions
apply and to which they are subject, are as follows:

1. No house or other building may be moved into any lot or tract in this addition. It is the intent
of this covenant that all structures must be newly constructed on site in this addition.

2. All building construction shal! be of new material and no building shall be erected or
substantially altered until the construction plans and specifications and a plan showing the location of the
structure have been approved by the architectural review committee as to quality of workmanship and
materials, harmony (including color) of external design with existing structures, and as to location with
respect to topography and finished grade elevation. No fence or wall shall be erected, placed or altered
on any lot nearer to any street than the minimum building set-back line unless similarly approved,
Approval shall be obtained from the architectural review committee consisting of three persons to be
designated as follows: a) one representative shall be elected from the residents of Promontory Point [T
Addition and by the owners and residents thereof and as may be required from time to time to fill any
vacancy which may exist from such residents: b) two representatives to be designated by the Developer.
At the developer's discretion, the architectural review committee's responsibilities may be turned aver
completely to the lot owners if there are enough interested lot owners.

In order to maintain the architectural character of the area as originally intended, it is necessary
that construction and development with future modifications as may be desired from time to time be
made consistent with the intended design and that materials and colors used in construction and
development or with modifications be comparable to those improvements presently existing in the area.
The architectural review committee desires to assure the continuity of design and maintain exterior
appearance so as to enhance the value of the lots, tracts, and improvements of all owners,
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a) No building having a single level on or above ground, in lots 1 through 5, Block 1 of this
addition, shall be constructed unless the same shall have above street level floor area of
at least one thousand five hundred (1,500) square feet exclusive of garages and open
porches. No building having a single level on or above ground, in lots 1 through 7, Block
2 of this addition, shall be constructed unless the same shall have above street level floor
area of at least one thousand two hundred-fifty (1,250) square feet exclusive of garages
and open porches. No building having more than a single level above ground shall be
constructed on lots 1 through 5, Block 1 and lots | through 7, Block 2 of this addition.

On lots 7 through 17, Block 1, of this addition, no building baving a single level on or
above ground shall be constructed in said addition unless the same shall have ground floor area
of at least two thousand (2,000) square feet, exclusive of garages and open porches. No building
having multiple levels on or above ground, other than a two story building, shall be constructed
in the lots described above unless the same shall have a minimum of two thousand (2,000)
square feet of finished space on or above ground level, exclusive of garages and open porches.
No building commonly referred to as a two story building shall be constructed unless the same
shall have a minimum of two thousand five hundred (2,500) square feet of finished space which
includes a minimum of one thousand six hundred (1,600) square feet on the ground level,
exclusive of garages and open porches, and under the condition that the second story finished
square footage can not exceed 90% of the ground level finished square footage. No building
commonly referred to as a “split entry” or “bi-level” shall be constructed unless the same shall
have a minimum of two thousand five hundred (2,500) square feet of finished space of which a
minimum of one thousand six hundred (1,600) square feet must be on or above ground level, All
houses constructed on lots 6 through 18, Block 1, lot 8, Block 2, and Lot 1, Block 3 must have a
minimum of a three-stall attached garage of not less than seven hundred four (704) square feet.
On all houses on lots 6 through 18, Block 1,lot 8, Block 2, and lot 1, Block 3,which have a
single level above ground, roof pitches must be a minimum of a 5/12 slope. All houses
constructed on lots 1 through 5, Block 1 and lots | through 7, Block 2 of this addition must have

a minimum of a two stall attached garage of not less than five hundred twenty eight (528) square
feet.

On lots 6 and 18, Block 1 and on lot 8, Block 2 and lot 1, Block 3 the requirements for
the minimum square footage of finished space for the various styles of houses to be consteucted
are as follows: Houses with a single level above ground must have a minimum ground floor area
of one thousand eight hundred (1,800)square feet exclusive of garages and open porches Houses
having multiple levels above ground other than a 2 story building must have a minimum of one
thousand eight hundred(1,800) square feet of finished space above ground exclusive of garages
and open porches. 2 story houses must have a minimurmn of two thousand (2,000) square feet of
finished space above ground which includes a minimum of one thousand four hundred(1,400)
square feet on the ground level, exclusive of garages and open porches, Those houses commonly
referred to as “split entry” or “bi-level” must have 2 minimum of two thous<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>