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[bookmark: _Toc289330813][bookmark: _Toc301968474]Introduction

[bookmark: _Toc288830119][bookmark: _Toc289330814][bookmark: _Toc301968475]Study Background and Objective

The objective of this Study is to identify recommendations to safely and efficiently move all modes of travel along and across the corridor, with specific focus on the Airway Avenue, 52nd Street SE and 66th Street SE intersections.  

This study objective is consistent with the preliminary purpose and need for corridor improvements.  The purpose of the future project is to improve Lincoln Road from Airway Avenue to 66th Street.  The project is needed to address congestion issues at Airway Avenue and 52nd Street, upgrade the corridor to Burleigh County design standards, and provide adequate transportation facilities for other modes of travel.

[bookmark: _Toc289330815][bookmark: _Toc301968476]Study Area

The two mile corridor of Lincoln Road from Airway Avenue to 66th Street SE is depicted in Figure 1.  This corridor is classified as a minor arterial.  As an arterial roadway, it serves as a major route for traffic moving east and west through the area.  In addition, Lincoln Road provides important connectivity to 66th Street SE and Airway Avenue.

The east mile of Lincoln Road corridor is bounded primarily by residential property, with limited commercial property.  The west mile is primarily undeveloped with a few farmsteads and farm buildings present along the corridor.  Bismarck Municipal Airport is located off the west end of the corridor.  The corridor is used by all modes of traffic; vehicle, pedestrian, all terrain, and even occasional horseback riders.  

[bookmark: _Toc301968571]Figure 1 – Study Area
[image: \\dldc03\data\Projects\2010\10.01486\Drawing\JPEG Figures\3-29-11 Figures\Figure 1.jpg]
[bookmark: _Toc289330831][bookmark: _Toc301968492]Issues Identification
[bookmark: _Toc288751467]
There were a number of issues along Lincoln Road corridor that this Study needed to address:  
[bookmark: _Toc288830137][bookmark: _Toc289330832]
[bookmark: _Toc301968493]Traffic Congestion and Travel Delays
[bookmark: _Toc288751469]
Significant traffic congestion and associated travel delays have been observed at two locations:
· [bookmark: _Toc288751470]Westbound on Lincoln Road, long delays during the AM peak hour have been experienced at the Airway Avenue intersection.  Traffic wanting to turn onto Airway Avenue has been known to queue all the way to 52nd Street SE.
· [bookmark: _Toc288751471]Northbound on 52nd Street SE, long queues form for traffic wanting to turn left onto Lincoln Road during the AM peak hour.

[bookmark: _Toc289330833][bookmark: _Toc301968494]Traffic Safety

[bookmark: _Toc288751473]Traffic safety is a concern due to the lack of turn lanes, the narrow shoulders and bridge structure, and dips in the roadway profile on either side of the Apple Creek Bridge.

[bookmark: _Toc289330834][bookmark: _Toc301968495]Pedestrian and Bicycle Travel

[bookmark: _Toc289330835][bookmark: _Toc301968496]Travel Safety
[bookmark: _Toc288751476]
With no off street facilities, pedestrian and bicyclist traffic commonly occurs on the existing dirt path used by ATV’s or on the limited shoulders of the street.  It is desirable, for safety reasons, to keep ATV’s separate from pedestrians and bicyclists.  With limited shoulder room, travel on the roadway is also hazardous.

[bookmark: _Toc289330836][bookmark: _Toc301968497]Travel Mobility
[bookmark: _Toc288751478]
Travel mobility is impaired given the presence of no facilities.  The ATV dirt path in the bottom of the south ditch is not functional when the ditch bottom is wet.  People with disabilities would need a constructed facility in order to travel along the corridor. 

[bookmark: _Toc289330837][bookmark: _Toc301968498]ATV and Motorcycle Safety and Noise

The ATV and motorcycle movements are primarily concentrated along the south ditch.  Noise complaints have been received from residents whose property abuts the south roadway ditch.  Vehicle/ATV visibility at intersections is limited.  Additionally, pedestrians and bicycles commonly use the unimproved ATV trails.  This shared use has raised safety concerns.

[bookmark: _Toc289330838][bookmark: _Toc301968499]Equestrian Travel Safety

Equestrian movements primarily occur on the existing ATV trail.
[bookmark: _Toc289330839][bookmark: _Toc301968500]Cross Section
[bookmark: _Toc288751484]
The existing street cross section does not meet the current Burleigh County design standards.  The shoulder width does not allow motorists a safe area to pull over.  Additionally this limited shoulder does create unsafe pedestrian usages.

[bookmark: _Toc289330840][bookmark: _Toc301968501]Apple Creek Floodplain

The western portion (1/2 mile) of the studied segment of Lincoln Road lies within the Apple Creek floodplain.  During the times of high water, particularly during the spring melt, the roadway has become submerged and impassable.  

[bookmark: _Toc289330841][bookmark: _Toc301968502]Right-of-Way

[bookmark: _Toc289330842]The Lincoln Road right-of-way corridor varies significantly throughout the studied area.  Consideration should be given to ultimately obtaining a consistent 150 foot right-of-way through this corridor if improvements are made.  

[bookmark: _Toc301968503]Landscaping

Based on a review of current conditions, a number of issues have been identified: 
· No corridor definition or identity:  Some areas have landscaping while others have none.  Areas that have landscaping have different styles.
· No clear entry into the City of Lincoln:  The City has three different signs and landscaping styles in three different locations.
· No Pedestrian facilities:  Two small plazas with benches exist, however no sidewalk or trails lead to them.  The path between them is inadequate and there is no connection to the nearby park. 

The proposed roadway, drainage ditches, pedestrian facility configurations, and utilities are key factors in determining preferred corridor landscaping.  A unified look for the corridor can be achieved. Options for formal entries to the City can be evaluated and incorporated into the designs.  Pedestrian connections may also be constructed.

[bookmark: _Toc289330843][bookmark: _Toc301968504]Drainage and Utilities

Drainage within the existing ditches is poor in some locations.  This issue may be improved by installing culverts at some of the cross-streets, as well as by regrading the ditch bottom in some locations.  Some overhead power lines may need to be relocated if they are in impacted by the proposed improvements.

[bookmark: _Toc289330844][bookmark: _Toc301968505]Bismarck Municipal Airport Runway 31 Extension

Improvement of the Lincoln Road/Airway Avenue intersection and extension of 48th Avenue from Highway 1804 to 52nd Street could offset the impacts of runway extension.  
[bookmark: _Toc289330845][bookmark: _Toc301968506]Analysis of Existing and Forecasted Traffic

[bookmark: _Toc289330846][bookmark: _Toc301968507]Existing Traffic Volumes

[bookmark: _Toc288751490][bookmark: _Toc288751491]According to the 2009 Traffic Volume Map, the average daily traffic (ADT) on Lincoln Road (east to west) ranges from 1,605 to 3,775 vehicles per day.  AM and PM peak hour traffic and pedestrian counts were recorded during September of 2010 at the Lincoln Road intersections of 52nd Street SE, Benteen Drive, McDougall Drive, and 66th Street SE.  
[bookmark: _Toc289330850][bookmark: _Toc301968511]
Queue Analysis

[bookmark: _Toc288751512][bookmark: _Toc288751513]Most of the lanes along the corridor appear to have sufficient storage.  According to the field observations, one movement that has a significant queue (mainly during the AM peak) is the westbound movement at Airway Avenue.  This approach currently shares one lane for both left and right movements.  For future turn lanes, 200 foot minimum storage length should be provided where space is available.

[bookmark: _Toc289330851][bookmark: _Toc301968512]Summary of Traffic Analysis

[bookmark: _Toc288751633]All traffic movements currently operate at a LOS C or better, with the exceptions of the northbound movement at 52nd Street and the westbound movement at Airway Avenue.   Observations indicate that during the AM peak hour, the level of service on the east approach for Airway Avenue operates at LOS F.

[bookmark: _Toc288751635]Minimal traffic growth is expected along this corridor in the next 25 years.  Therefore, the forecast 2035 volumes do not warrant significant corridor capacity improvements beyond those that improve the 52nd Street and Airway Avenue intersections.

[bookmark: _Toc289330852][bookmark: _Toc301968513]Future Level of Service Analysis

[bookmark: _Toc288751637]The future LOS analysis included optimized intersection control, projected traffic volumes, and proposed improvements.  The future analysis identified the improvements which benefited traffic operations and these improvements include:
· [bookmark: _Toc288751638]Separate left and right turn lanes on Lincoln Road at Airway Avenue
· [bookmark: _Toc288751639]Left turn lanes on Lincoln Road at 52nd Street and at 66th Street
· [bookmark: _Toc288751641]Two-way, east-west stop control at Lincoln Road and 66th Street
· A right turn bay on 66th Street’s north approach

[bookmark: _Toc289330853][bookmark: _Toc301968514]Crash Analysis Summary

[bookmark: _Toc288751832]An analysis of the corridor from a safety standpoint was conducted using empirical evidence and traffic engineering standards.  The conclusions from this analysis follow:
· [bookmark: _Toc288751833]Corridor safety could be improved by reducing access to public or private drives.
· [bookmark: _Toc288751834]Addition of turn lanes along Lincoln Road would help manage turning volumes and provide additional storage.
[bookmark: _Toc289330899][bookmark: _Toc301968560][bookmark: _Toc289330854][bookmark: _Toc301968515]Alternative Development and Analysis
[bookmark: _Toc288751853]
Alternatives that were developed, analyzed and evaluated were organized as shown below:
· Lincoln Road Corridor Alternatives
· Multi-use Trail Alternatives
· ATV Trail Alternatives
· Airway Avenue Intersection Alternatives
· 52nd Street SE Intersection Alternatives
· McDougal Drive Intersection Alternatives
· 66th Street SE Intersection Alternatives
· Street Lighting Alternatives
· Landscaping Alternatives
· Other Considered Alternatives

Corridor level alternatives were developed using the following typical sections:

[image: ]

For a full explanation of these alternatives, please refer to the full Report.

Study Review Committee and Public Involvement

[bookmark: _Toc288751836][bookmark: _Toc289330906][bookmark: _Toc301968567]A Study Review Committee (SRC) was formed to review study information and analysis, consider alternatives and study recommendations, and to provide insight into City and County needs.  Three public input meetings and two public hearings were held to facilitate stakeholder involvement during the Study process.  

Alternative Evaluation

[image: ]


Multi-Use Trailer Alternatives 
No Build
Alternative 1 – From 52nd St to 66th St ($150,000)
ATV Trail Alternatives
No Build
Alternative 1 –  From Rail Bed to 66th Street ($83,000)
Alternative 2 –  ATV Trail Somewhere Else (unknown)
Recommendation: Build the ATV Trail somewhere else
A multi-use trail would benefit a proposed school and 
Increase safety by separating other modes of travel
from highway traffic.
Recommendation: Build a multi-use trail along the north
side of Lincoln Road
Some residents who attended the public meeting did 
not want the ATV trail to remain in the south ditch of 
Lincoln Road because of noise. Yet placing the trail on
the north side was not desirable due to potential
conflicts with the proposed multi-use trail, the school, 
and north –side residents. The best long term solution
may be to promote ATV activity to occur elsewhere
Airway Avenue Intersection Alternatives
No Build
Alternative 1 – Turn Lane ($140,000)
Alternative 2 – Revised Stop Control ($141,000)
Alternative 3 – Roundabout ($750,000)
Alternative 4 – Geometric Change ($434,000)
Significant traffic congestion occurs during the A.M.
peak. The best long term solution may be to change 
the geometrics per Alternative 4. However, the 
current landowner appears unwilling to provide
adequate right of way. The City of Bismarck does not 
favor a 3-way stop. Adding a right run lane may
require some right of way from an unwilling
landowner but could improve safety and traffic
operations. The roundabout is very costly and is not
Justified given future closure of the south approach.
Recommendation: Construct the turn lane.  

52nd Street SE Intersection Alternatives
No Build
Alternative 1 - Turn Lane ($37,000)
Alternative 2 - Roundabout ($750,000)
McDougall Drive Intersection Alternatives
No Build
Alternative 1 - Crosswalk Improvements ($118,000)
Recommendation: Widen intersection for future
enhanced crosswalk improvements 
Significant traffic congestion occurs during the AM
peak. Signals are not warranted and addition of a
right turn lane on 52nd Street SE would do little to
correct the traffic congestion issue since most of the 
traffic turns left. The best long term solution from
both a safety and mobility standpoint would be to 
construct a roundabout. However, there is some
opposition to construction of a roundabout at this 
location.     
Recommendation: Construct a roundabout
A future school has been proposed in the northeast
quadrant of the McDougal Drive intersection. 
Corridor widening would allow placement of a
painted median that could later be replaced with  
raised median to enhance pedestrian safety. It might
be cost effective to make this improvement when 
Lincoln Road is reconstructed as opposed to a later
date. 
66th Street SE Intersection Alternatives
No Build
Alternative 1 – Turn Lanes ($55,000)
Alternative 2 – Roundabout ($500,000)
With daily traffic now greater on 66th Street than on
Lincoln Road, the stop signs should be switched to make
Lincoln Road stop for 66th Street. Eventually, the 
intersection will need 4-way stops or traffic signals unless
a roundabout is built. Since no congestion or safety 
issues were identified, and since turning volumes are low
on 66th Street, implementation of the build alternatives
may be delayed until a later date. 
Recommendation: No Build 
Street Lighting Alternatives
No Build
Alternative 1 – Street Light ($350,000)
Street lighting can add a measure of safety for vehicles
and other modes of travel. Lighting can also accentuate
landscaping along the corridor. 
Recommendation: Construct street lights
Landscaping can be an effective means of establishing
community identity and can enhance the traveling
experience. Much of the existing landscaping has
followed an Informal Plantings arrangement. New 
landscaping opportunities will exist if any roundabout
solutions are selected.
Recommendation: Construct informal plantings and 
roundabout plantings if applicable. Other options may 
also be considered to reduce cost. 
Landscaping Alternatives
No Build ($1,500 - $2,500)
Alternative 1 – Formal ($130,000 - $175,000)
Alternative 2 – Informal ($180,000 - $225,000)
Alternative 3.1 – Landscape Roundabout ($10,000-$12,000)
Alternative 3.2 – Hardscape Roundabout ($42,500)

[bookmark: _Toc289330907][bookmark: _Toc301968568]Conclusions

Depending on which alternatives are selected, Burleigh County may or may not choose to use federal funding.  Up to 80% of the project cost could be eligible for federal funding.  A timeline for future improvements to occur has not been established.  It was estimated that the corridor improvements would be made within the next 2-5 years.  Table 1 presents the recommended alternatives and the associated costs:

[bookmark: _Toc301968570]Table 1 – Recommended Alternatives & Costs
	Recommended Alternatives
	Costs

	No Build from Airway Avenue to Abandoned Rail Bed
	$0

	Build with 4-ft Shoulders and Turn Lanes Abandoned Rail Bed to 66th Street SE 
	1,099,000

	Build multi-use trail along north side of Lincoln Road
	$150,000

	Build ATV trail somewhere else
	Unknown

	Construct a turn lane at Airway Avenue
	$140,000

	Construct a roundabout at 52nd Street SE
	$750,000

	Widen intersection for future enhanced crosswalk improvements at McDougall Drive 
	$118,000

	No Build at 66th Street SE Intersection
	$0

	Construct street lights
	$350,000

	Construct informal plantings and roundabout plantings if applicable
	$190,000 - $245,000

	Approximate Total Cost
	$2,900,000



The Study Review Committee requested more specific feedback from elected officials.  Feedback that was received is summarized below.  

1. Should an estimated $1.5 million be spent to elevate Lincoln Road out of the floodplain?
City Council 	Yes  1	No  4		Burleigh County Commission	 Yes  2	 No  2

2. Should roundabouts be considered in the Lincoln Road reconstruction project?
 City Council 	Yes  3	No  2		Burleigh County Commission	 Yes  4	 No  0

3. Should an ATV trail be considered in the south ditch of Lincoln Road?
 City Council 	Yes  3 	No  2		Burleigh County Commission	 Yes  2	 No  2

4. Should an estimated $350,000 be spent for street lighting along Lincoln Road?
City Council 	Yes  4 	No  1		Burleigh County Commission	 Yes  2	 No  2
 
5. Should an estimated $130,000 - $225,000 be spent for landscaping along Lincoln Road?
City Council 	 Yes  2	  No  3		Burleigh County Commission	 Yes  2	 No  2
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Alternative Description Evaluation & Recommendations

Lincoln Road - Airway Avenue to  Rail Bed 

No Build

Alternative 1 – 4-ft Shoulders ($1,448,000)

Alternative 2 – 8-ft Shoulders ($1,704,000)

Recommendation: No build

Lincoln Road - Rail Bed to 66th Street SE

No Build

Alternative 1 –  Build w/4-ft Shoulders ($1,099,000)

Alternative 2 –  Build w/8-ft Shoulders ($1,255,000)

Recommendation: Build with Wider Shoulders and Turn Lanes

The primary reason these improvements would be made 

is to get Lincoln Road out of the 100 year floodplain.  

Many people feel that this is not a good long range 

solution and that the money would be better spent 

raising 66th Street out of the floodplain or in building 

48th Avenue South. 

Reconstruction of this segment of Lincoln Road would 

include new turn lanes, shoulders and possible drainage 

improvements.  The project would bring the roadway up 

to current design standards, improving overall safety and 

mobility.  Wider shoulders would benefit ATV's, 

pedestrians and bicyclists, especially if other facilities are 

not provided.
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