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Mandan-Bismarck Corridor Improvement Study: Final Report 

1.0 Introduction 

1.1 Purpose and Need 
The Bismarck-Mandan MPO requested a transportation study to evaluate the potential 
improvement of 20 corridors located in the cities of Mandan and Bismarck. The two primary 
objectives of the Corridor Improvement Project are to improve traffic operations along the 
corridors and to reduce crashes by applying low-cost alternative solutions such as access 
management, signal modifications, geometry and lane reconfiguration, signing, and traffic 
calming measures. 

The corridors selected by the Bismarck-Mandan MPO to be included within the study for the 
City of Bismarck include the following (Figure 1): 

 Washington Street (Calgary Avenue to Divide Avenue) 
 Divide Avenue (Schafer Street to Bismarck Expressway) 
 4th Street (Century Avenue to Boulevard Avenue) 
 7th Street (Boulevard Avenue to Rosser Avenue) 
 9th Street (Boulevard Avenue to Rosser Avenue) 
 Front Avenue/Memorial Highway (Main Avenue to 12th Street) 
 26th Street (Divide Avenue to Airway Avenue) 
 19th Street (Divide Avenue to LaSalle Drive) 
 Ward Road (Edwards Avenue to Divide Avenue) 

 

The corridors selected for the City of Mandan include the following (Figure 2): 

 Main Street/Business I-94 (ND Highway 25 to Twin City Drive) 
 Sunset Drive/6th Avenue NW (Main Street to Old Red Trail) 
 ND Highway 6 (Main Street to 19th Street NW) 
 Old Red Trail (Mandan Avenue to Sunset Drive) 
 Mandan Avenue/ND Highway 1806 (Main Street to Old Red Trail) 
 3rd Street (ND Highway 6 to Memorial Highway) 
 19th Street (ND Highway 6 to ND Highway 1806) 
 Collins Avenue (Main Street to Old Red Trail) 
 ND Highway 1806 North (Old Red Trail to 38th Street) 
 ND Highway 1806 South (Main Street to 19th Street) 
 Division Street (Sunset Avenue to 8th Avenue NE) 
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Figure 1. Bismarck Improvement Corridors 

 

Figure 2. Mandan Improvement Corridors 
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In addition, as part of the initial proposal, an assessment was requested to determine the 
need of a potential truck route for the City of Mandan to alleviate heavy vehicle traffic along 
Main Street/Business I-94 between ND Highway 25 and Twin City Drive. 

1.2 Background 
Figure 3 shows the functional classification of roadways in Mandan and Bismarck. Most 
corridors included in the study are categorized as either minor arterials or principal arterials, 
meaning these roadways provide mobility for high volumes of traffic daily. While Ward Road 
is classified as a collector, a portion of its northern-most segment and intersection with 
Divide Avenue was included in the study because many drivers utilize it to travel north and 
south between Interstate 94 and Main Avenue. The alternatives discussed in this report 
have been identified as ways to improve the safety and traffic operations of each corridor to 
help them function as the arterials they are intended to be. 

 

Figure 3. Functional Classification of Mandan and Bismarck Roads 
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2.0 Methodology 

2.1 Existing 2014 Traffic Operations  
The existing traffic operations of the corridors were analyzed in Technical Memo #1 
(Appendix D) submitted to the MPO on January 25, 2016. The assessment was conducted 
using a planning-level Level of Service (LOS) approach based on the ARTPLAN analysis 
program within the Highway Capacity Manual (HCM). Using this methodology, 
characteristics such as daily traffic volumes, signal timings, and basic roadway geometry at 
major intersections were taken into account and used as inputs to generate generalized 
peak hour estimates of traffic operations for each corridor. 

The 2014 Average Daily Traffic (ADT) and hourly Miovision traffic volume counts were 
provided by NDDOT for the major roadway segments within the study area. In addition to 
geometry, segment lengths, and segment speed inputs, additional corridor-specific inputs 
were included if available as well. The proportion of turning traffic was applied at major 
intersections. Heavy vehicle percentages were applied in correlation with each segment, 
ranging from 1% to 23% throughout the Mandan and Bismarck corridors. K-factors, which 
are the percentages of daily traffic occurring during the peak hour, ranged between 7% and 
12%. D-factors, the percentage of travel in the peak direction during the peak period, ranged 
between 51% and 70%. 

The ARTPLAN software is useful in incorporating the ADT volumes, segment length, peak 
hour directional distribution, on-street parking, and lane configuration to create a planning 
level analysis. The program results are driven by signalized intersection and the associated 
signal timings and turning lane configurations of each in the peak direction. The program 
does not take into account access density. 

A safety analysis was also conducted and the results are presented in Technical Memo #1. 
NDDOT provided crash data for the calendar years of 2012, 2013, and 2014. All crashes 
that met the reportable crash threshold limits set by the State of North Dakota were 
included. The data provided by NDDOT contained crash report information that allowed 
crashes to be categorized based on characteristics such as location, manner of collision, 
and severity. This information was used to identify which intersections or roadway segments 
within the study area experienced the most crashes, as well as what types of crashes 
occurred. Crash rates were also developed to serve as a tool to prioritize and distinguish 
which corridors and intersections have the highest need for potential safety improvements. 
Each crash rate takes into account the total number of crashes during the study year period, 
ADT, and segment length. Segment crash rates are measured in crashes per million 
vehicle-miles of travel (MVM), while intersection crash rates are measured in crashes per 
million entering vehicles (MEV) in accordance with FHWA safety guidelines.  

2.2 Forecasted 2040 Traffic Operations (No-Build) 
The Mandan and Bismarck Corridor Improvement Study traffic forecasts were developed 
through a series of steps detailed in Technical Memo #2-3 (Appendix E),  and  submitted to 
the MPO on April 25, 2016. As discussed in Memo #2-3, traffic growth rates were forecasted 
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for corridor segments by evaluating outputs from the Bismarck-Mandan MPO travel demand 
model. The year 2014 ADT volumes were used as the baseline data source for the analysis 
and forecasts. The modeled growth rates were prorated to a rate reflecting growth as a 30-
year trend from the model to the year 2040. The prorated growth factor was then associated 
with each segment in the studied corridors where an ADT count was available to develop 
2040 ADT forecasts. Growth rate factors were interpolated at corridor segments where data 
was not available. The forecasted growth rates are relatively consistent across most 
corridors, which verified that interpolating between segments did not skew the results. Each 
segment’s forecasted growth rates were reviewed for appropriateness by calculating the 
peak hour percentage of daily traffic (often referred to as “K-factors”). 2014 K-factors were 
then compared to 2040 K-factors for consistency. 

Using the constraints of the existing infrastructure, also referred to as the No-Build 
Alternative, the forecasted 2040 traffic volumes were applied to determine the estimated 
2040 LOS for each corridor segment located within the Bismarck-Mandan study area. The 
2040 LOS results are provided in Figure. 2040 LOS results are provided in Appendix B and 
followed the same methodology as was used for Memo #1. 

2.3 Potential Truck Route 
To determine existing truck patterns on Main Street through central Mandan, three different 
sources of data were used to assess truck flows, focusing primarily on through-movements. 
These sources include: 

 A StreetLight commercial vehicle flow dataset, purchased from StreetLight Data, Inc. 
 Assessing current corridor truck patterns based on NDDOT truck counts from various 

locations within the corridor. 
 Conducting interviews with major trucking companies and locations that generate 

truck traffic in and around Mandan to understand truck travel patterns. 
 
The process of evaluating the data from the mentioned sources, as well as their results, are 
included and discussed in the memo titled, “Evaluation of Truck Patterns Through Mandan 
Memo” submitted on November 25, 2015 (Appendix F). The memo concluded that while 
Main Street is the most direct route for many truck trips in Mandan, a route south of Main 
Street would provide the most direct option for an alternate truck route. In addition, the 
aggregate pit and asphalt plant located west of Mandan accounts for approximately 66% of 
the truck traffic along Main Street as was determined based on interviews with local truck 
generators and traffic counts available from NDDOT. Based upon conversations with the 
aggregate pit owner, the aggregate pit will be relocated in the near future due to lack of 
available natural resources within the area. Also, the asphalt plant will be relocated in the 
near future to the Twin City Industrial Site in East Mandan.  

An assessment of the potential truck route alternatives was provided in the memo titled, 
“Mandan Truck Route Assessment” submitted on April 25, 2016 (Appendix G). 
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2.4 Development and Evaluation of Corridor Alternatives 
The alternatives proposed for each corridor were developed through LOS and safety 
analysis, as well as through site visits, collaboration with the major entities involved with the 
study, and public informational meetings and feedback from area residents. 

2.4.1 PUBLIC INVOLVEMENT 

To encourage public participation and to solicit public input, an interactive webpage was 
developed and three rounds of public input meetings were conducted in the cities of Mandan 
and Bismarck. The study corridors and the existing conditions were presented at first round 
of public input meetings held on January 26th, and 28th, 2016. Preliminary alternatives for 
corridors within both cities were presented at the second round of public meetings held on 
March 29th and 31st, 2016. At the third round of public meetings held on June 1st and 2nd, 
2016 the alternatives were discussed in further detail and analyzed to determine to what 
extent their effectiveness will have on traffic operations and safety. Through this process, 
the most beneficial mitigation efforts could be identified and given focus. Included in 
Appendix H is a summary of the public involvement activities, public meeting presentations 
and public comments received.  

2.4.2 COST/BENEFIT ANALYSIS 

Each alternative was quantified and associated costs were determined utilizing the North 
Dakota Department of Transportation 2016 Average bid prices. The unit costs were adjusted 
to include miscellaneous items and contingencies 

2.4.3 FEASIBILITY 

Each set of corridor alternatives also underwent a cost analysis, as well as a comparison of 
its advantages and disadvantages, and social impacts. Additional consideration was given 
for constructability and determining what level of difficulty would be involved in 
implementation. 
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3.0 Existing 2014 Traffic Operations 

3.1 Mandan and Bismarck 2014 Existing LOS 
The estimated existing LOS for Mandan and Bismarck corridors are provided in Figure 4. 
The analysis is based on 2014 traffic volumes and the figure depicts segment LOS. 

 

Figure 4. Bis-Man Corridors 2014 Existing LOS 

Complete LOS results are provided in Appendix A. The results are shown for the through-
movement intersection LOS at each main (primarily signalized) intersection as well as the 
corridor segment.  

3.2 Mandan Safety Analysis 
There were a total of 259 intersection crashes and 183 segment crashes that occurred on 
the City of Mandan study corridors between 2012 and 2014. 19 (7%) of the 259 intersection 
crashes resulted in injury, while 16 (9%) of the 183 segment crashes were injury-related. 
The intersections that experienced the highest number of injury-related crashes were the 
intersections of Main Street and ND Highway 1806 S, and the intersection of ND Highway 
1806 S and Burlington Street SE. The roadway segment that experienced the most injury-
related crashes was Main Street between ND Highway 6 and Twin City Drive, with one 
fatality and three non-incapacitating injury crashes being reported during the study period. 

Once again, visual comparisons of Mandan corridor crashes by manner of collision and 
severity can be found in Technical Memo #1 (Appendix D). Main Street between ND 
Highway 6 and Twin City Drive experienced the highest frequency of angle crashes in 
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comparison with other corridors, comprising approximately 33% of its total crashes. 3rd 
Street and ND Highway 1806 S experienced the highest total rear-end crashes. 

A list of segment crash rates, measured in crashes per million vehicles-miles of travel 
(MVM), for the Mandan corridor segments is provided in Table 1. These rates take into 
account the total number of segment crashes during the study year period, ADT, and 
segment length and provide a comparison between the relative corridors. As was noted 
previously, Main Street was separated into two segments from ND Highway 25 to ND 
Highway 6 and from ND Highway 6 to Twin City Drive. The corridor with the highest crash 
rate of 2.11 crashes/MVM was identified as Main Street between ND Highway 6 and Twin 
City Drive. Highway 1806 S had the second highest segment crash rate of 1.89 
crashes/MVM, followed by Sunset Drive/6th Avenue with a crash rate of 1.84 crashes/MVM. 
Sunset Drive/6th Avenue also had the highest segment injury crash rate of 0.32 
crashes/MVM. 3rd Street was determined to have the second highest injury crash rate of 
0.21 crashes/MVM. 

Table 1. Mandan Corridor Segment Crash Rates 

Corridor 
Total Segment 

Crashes 

Segment Crash 
Rate 

(Crashes/MVM) 
Total Segment 
Injury Crashes 

Segment 
Injury Crash 

Rate 
(Crash/MVM) 

Main Street (ND Highway 6 to Twin City Drive)  61  2.11  4  0.14 

ND Highway 1806 S  25  1.89  2  0.15 

Sunset Drive / 6th Avenue  23  1.84  4  0.32 

Collins Avenue  11  1.65  0  0.00 

3rd Street  23  1.64  3  0.21 

ND Highway 6  9  1.47  1  0.16 

ND Highway 1806 N  9  1.15  1  0.13 

Old Red Trail  8  0.92  0  0.00 

19th Street  2  0.63  0  0.00 

Main Street (ND Highway 25 to ND Highway 6)  8  0.55  1  0.07 

Mandan Avenue  4  0.55  0  0.00 

Division Street  0  0.00  0  0.00 

 
Ten intersections having the highest crash frequency were analyzed to determine 
intersection crash rates. A comparison of intersection crash rates, measured as crashes per 
million entering vehicles (MEV), is provided in Table 2. 

The Mandan intersection with the highest study area crash rate was ND Highway 1806 S 
and Burlington Street SE with 1.06 crashes/MEV. This intersection also had the highest 
injury crash rate at 0.18 crashes/MEV. The intersection with the second highest crash rate 
was 3rd Street and ND Highway 1806 S with 1.05 crashes/MEV, followed by the intersection 
of Main Street and ND Highway 1806 S at 0.98 crashes/MEV. Main Street and ND Highway 
1806 S also had the second highest injury crash rate of 0.08 crashes/MEV. 
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Table 2. Mandan Corridor Intersection Crash Rates 

Intersection 

Total 
Intersection 
Crashes 

Intersection 
Crash Rate 
(Crash/MEV) 

Total 
Intersection 

Injury 
Crashes 

Intersection 
Injury Crash 

Rate 
(Crash/MEV) 

ND Highway 1806 S / Burlington Street SE  12  1.06  2  0.18 

3rd Street / ND Highway 1806 S  20  1.05  1  0.05 

Main Street / ND Highway 1806 S  24  0.98  2  0.08 

Sunset Drive / Old Red Trail  13  0.75  1  0.06 

Main Street / ND Highway 6  7  0.73  0  0.00 

3rd Street / Memorial Highway  11  0.56  1  0.05 

Main Street / Mandan Avenue / Memorial 
Highway 

17  0.52  1  0.03 

Sunset Drive / 8th Street NW  7  0.45  1  0.06 

Main Street / Collins Avenue  6  0.39  0  0.00 

Main Street / Twin City Drive  7  0.29  0  0.00 

 

3.3 Bismarck Safety Analysis 
There were a total of 524 reported intersection crashes and 716 reported segment crashes 
occurring on Bismarck corridors within the study area between the years of 2012, 2013 and 
2014. 42 (8%) of those intersection crashes were injury-related, while 20 (3%) of those 
segment crashes were injury-related. There were no reported fatalities during the study 
period for any of the Bismarck corridors.  

Intersection and segment crashes occurring on Bismarck corridors were analyzed based on 
both manner of collision and severity. Visual comparisons of crash locations by manner of 
collision and severity for both intersection and segment crashes on the Bismarck corridors 
can be found in Technical Memo #1 (Appendix D). Divide Avenue was found to have the 
highest number of total segment crashes (186 crashes), and it experienced the highest total 
of head-on collisions (4 crashes) and non-collision with motor vehicle crashes (19 crashes) 
as well. Washington Street, 9th Street, and Divide Avenue experienced the highest total 
crashes resulting in injury. 

The segment crash rates for the Bismarck corridors are provided in Table 3 and are 
measured in crashes per million vehicle-miles of travel (MVM). The corridors are listed in 
order of highest to lowest in accordance with their segment crash rate value. Crash rates 
provide a consistent method of comparison in terms of relative safety and are based on 
2014 ADT volumes. 2014 traffic volumes were assumed similar to each of the two years 
prior, so the yearly ADT volumes were not averaged. A more detailed analysis in the future, 
should the City choose to implement any of the alternatives for a specific corridor, could 
incorporate an averaged associated ADT for the critical crash rates for each segment. A 
location with a higher rash rate shows that it experiences higher crash frequencies in 
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relation to traffic volume and the overall length of the corridor compared to another location 
with a lower crash rate. 

Table 3. Bismarck Corridor Segment Crash Rates 

Corridor 

Total 
Segment 
Crashes 

Segment Crash Rate 
(Crashes/MVM) 

Total 
Segment 
Injury 
Crashes 

Segment Injury 
Crash Rate 

(Crash/MVM) 

9th Street  89  11.30  3  0.38 

7th Street  63  9.16  1  0.15 

Memorial Highway/Front Avenue  72  6.99  2  0.19 

Washington Street  119  5.55  5  0.23 

Divide Avenue  186  4.63  5  0.12 

4th Street  51  3.72  2  0.15 

26th Street  75  3.39  1  0.05 

Ward Road  4  2.62  0  0.00 

19th Street  57  2.59  1  0.05 

 

Based on the analysis, 9th Street and 7th Street were found to have the highest segment 
crash rates for corridors studied within the City of Bismarck at 11.30 and 9.16 crashes per 
million vehicle-miles of travel (MVM), respectively. Memorial Highway/Front Street was 
found to have the third highest segment crash rate at 6.99 crashes per million vehicle-miles 
of travel. 

The ten intersections shown to experience the highest level frequency of crashes over the 
three-year period were selected and examined further to determine intersection crash rates. 
A comparison of intersection crash rates, measured as crashes per million entering vehicles 
(MEV), is provided in Table 4. 
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Table 4. Bismarck Corridor Intersection Crash Rates 

Intersection 

Total 
Intersection 
Crashes 

Intersection 
Crash Rate 
(Crash/MEV) 

Total 
Intersection 

Injury 
Crashes 

Intersection 
Injury Crash 

Rate 
(Crash/MEV) 

Front Avenue / 3rd Street  30  1.55  2  0.10 

4th Street / Century Avenue  29  1.28  2  0.09 

Front Avenue / 9th Street  17  1.12  2  0.13 

Front Avenue / 7th Street  20  1.02  1  0.05 

9th Street / Avenue C  20  1.00  2  0.10 

Divide Avenue / Schafer Street  33  0.98  1  0.03 

4th Street / Boulevard Avenue  15  0.84  2  0.11 

7th Street / Rosser Avenue  15  0.63  4  0.17 

Divide Avenue / State Street  28  0.59  2  0.04 

Washington Avenue / Century Avenue  13  0.43  1  0.03 

 

The Bismarck intersection with the highest intersection crash rate was identified as Front 
Avenue and 3rd Street with 1.55 crashes per million entering vehicles. The intersection of 4th 
Street and Century Avenue had the second highest crash rate at 1.28, and the intersection 
of Front Avenue and 9th Street had the third highest at 1.12. The intersection with the 
highest injury crash rate was identified as 7th Street and Rosser Avenue. For details 
regarding crash types and severity for the selected intersections of the Mandan and 
Bismarck corridors, please refer to Technical Memo #1’s safety analysis in Appendix D of 
this report. 
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4.0 Forecasted 2040 Traffic Operations (No-Build) 

4.1 Mandan and Bismarck 2040 Forecasted LOS 
Using the constraints of the existing infrastructure also referred to as the no-build 
alternative, the forecasted 2040 traffic volumes were applied to determine the estimated 
2040 LOS for each corridor segment located within the Bismarck-Mandan study area. The 
2040 LOS results are provided in Figure 5. 2040 No-Build LOS results are provided in 
Appendix B and followed the same methodology as was used for Technical Memo #1. 

Comparing the 2014 and 2040 LOS results, there is no variance for corridors Mandan but 
several corridors in Bismarck are projected to see deterioration in LOS by the year 2040. 
Divide Avenue from Schafer Street to Washington Street will decrease from LOS A to LOS 
F. 4th Street from Interstate Avenue to Divide Avenue will decrease from LOS C to LOS D. 
7th Street from Boulevard Avenue to Rosser Avenue will decrease from LOS E to LOS F. 
Finally, Front Avenue from 3rd Street to 7th Street will decrease from LOS E to LOS F.  

 

Figure 5. Bis-Man Corridors 2040 Forecasted LOS 
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5.0 Development and Evaluation of Alternatives 

5.1 Development of Alternatives 
The objective of the study was to develop low-cost solutions to aid in improving traffic 
operations, as well as enhancing safety by reducing crashes along each selected corridor. 
The LOS of each corridor was re-evaluated with the proposed mitigation characteristics 
applied and used to help measure the effectiveness of each measure.  2040 Build LOS 
results are provided in Appendix B. Due to the choice of program used for analyzing traffic 
operations, some corridors do not show a change or improvement in LOS because the 
improvements, especially safety related, is not able to be recognized by the program. For 
example, improvements such as signing, pavement marking, left-turn offsets and parking 
reconfigurations will improve the safety and understanding of roadway users although it may 
not significantly alter the expected LOS under forecasted volumes. In addition, the program 
analyzes the LOS for the through-movement of the major roadway in the peak direction 
only. Therefore, any changes to signalization in terms of phasing, timing, or updating to 
flashing yellow arrow (FYA) are not measurable in this study and would require a more 
detailed intersection analysis to determine how LOS would be improved or changed. The 
program also does not take into account access density for each segment, but rather 
focuses on left turns at major signalized intersections. 

In addition, the alternatives presented are meant for long-term planning purposes only, not 
as actual design. Prior to implementation, an additional field review and further traffic 
analysis should be done to review existing roadway widths and a more detailed analysis 
conducted to determine the necessary lane widths for proposed typical sections. Parking will 
also need to be evaluated in more detail prior to alternative implementation. 

5.2 Mandan Corridor Alternatives 
The following list provides the proposed alternatives for each corridor within the study areas 
of Mandan. The cost analysis associated with each can be found in Appendix C. A no-build 
alternative is proposed for certain segments where forecasted traffic is expected to function 
at acceptable levels or where future changes are constrained by existing parameters. 

MAIN STREET (ND HIGHWAY 25 TO TWIN CITY DRIVE) 

Recommended Alternative: 

 No-build between ND Highway 25 and 10th Avenue NW (ND Highway 6). 
 Install 3-lane section between 10th Avenue NW and 3rd Avenue NE. 

o Maintain on-street parking on north side, except for areas near intersection 
where a few stalls will be eliminated to incorporate extended right-turn lane. 

o Add on-street parking on the south side.  
o Lengthen right-turn lane at major intersections.  

 Coordinate all traffic signals and add protected left turn phasing at all signalized 
intersections. 

 Re-stripe all crosswalks and improve all crosswalks. 
 Install Pedestrian Hybrid Beacon (HAWK beacon) at un-signalized intersections, if 

warranted. 
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 Add advanced pedestrian crossing signage at the intersections of 2nd Avenue NW 
and 4th Avenue NW. 

 
Advantages: 

 3-lane sections remove left-turning vehicles from through movements, allowing 
through traffic on the major roadway to remain uninterrupted.  

 Protected left turn phasing at all intersections will more adequately empty turning 
queues and improve intersection capacity. 

 Coordination of traffic signals will improve efficiency of corridor by allowing through 
vehicles to travel further before being required to stop at signal. 

 Improved pedestrian signing and beacons raises driver awareness and may improve 
pedestrian safety. 

 In year 2040, Segment LOS improves from E to D between 6th Avenue NW and 3rd 
Avenue. 

 In year 2040, Segment LOS improves from F to E between 3rd Avenue NW and 1st 
Street. 

Disadvantages: 

 Elimination of parking at areas of extended right-turn lanes may receive opposition 
from nearby businesses. 

 

Figure 6. 3-Lane Section and Parking Example on Main Street 
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Figure 7. 3-Lane Section with Parking Typical Section 

SUNSET DRIVE / 6TH AVENUE (MAIN STREET TO OLD RED TRAIL) 

Recommended Alternative: 

 No-build between Main Street and North ramp terminal of the I-94/Sunset Drive 
Interchange.   

 Intersection of Sunset Drive and Old Red Trail.   
o Install a dedicated right turn lane for northbound to eastbound traffic on 

Sunset Drive.  
o Remove island on the west approach of Old Red Trail, and remove the 

channelized right-turn lane.  
o Narrow the through lane for the southbound traffic immediately south of the 

intersection.  
o Add clear advanced signage for drivers on the westbound I-94 off-ramp. 

 South ramp terminal of the I-94/Sunset Drive Interchange.  
o Install signal control on channelized right turn on eastbound-to-southbound 

approach.  
 Coordinate timing of signals at the I-94 westbound and eastbound ramp terminals 

with the signal at Old Red Trail. 
 

Advantages: 

 Reconfiguration of lanes and improved signing/pavement markings at the 
intersection of Old Red Trail and Sunset Drive may improve driver understanding 
and comprehension and reduce confusion regarding which lane the driver needs to 
be in. 

 In year 2040, Segment LOS improved from F to E between North and South 
Interchange intersections. 

Disadvantages: 

 Changes would impact other intersections. Both I-94 ramp intersections and 
signalization must be integrated as well, which requires additional planning and 
coordination. 
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Figure 8. Lane Striping and Reconfiguration at Sunset Drive and Old Red Trail Intersection 

 

ND HIGHWAY 6 (19TH STREET TO MAIN STREET) 

Recommended Alternative: 

 No-build between 19th Street and Main Street.   
 Intersection of ND Highway 6 and 19th Street.   

o Install a southbound left turn lane and a northbound right turn lane (Currently 
under development and includes intersection lighting). 

o Install advance intersection signing.  
  
Advantages: 

 Implementing designated turn lanes at the intersection of ND Highway 6 and 19th 
Street helps remove turning vehicles from the through movement and allows through 
traffic to remain uninterrupted.  

 Improved advanced signing and lighting at the intersection of ND Highway 6 and 19th 
Street will improve visibility and driver expectation. 
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Figure 9. Turn Lanes on ND Highway 6 at 19th Street Intersection 

 

OLD RED TRAIL (MANDAN AVENUE TO SUNSET DRIVE) 

Recommended Alternative: 

 No-build between Mandan Avenue and Sunset Drive   
 Intersection of Old Red Trail and Mandan Avenue.     

o Flatten horizontal curve.  
o Add advance intersection signing. 
o Consolidate Tesoro access to one approach as a radial “T” intersection. 
o Provide left and right turn lanes. 

 
Advantages: 

 Realignment of the intersection of Old Red Trail and Mandan Avenue will eliminate 
the need for speed reduction and increase driver visibility. 

 Right turn lane for northbound trucks into Tesoro at intersection of Old Red Trail and 
Mandan Avenue removes turning vehicle from the through movement and allows for 
through traffic on Old Red Trail to remain uninterrupted.  

 
Disadvantages: 

 Realignment of the roadway would be costly and require ROW acquisition. 
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Figure 10. Realignment of Old Red Trail 

 

MANDAN AVENUE (MAIN STREET TO OLD RED TRAIL) 

Recommended Alternative: 

 No-build between Main Street and Old Red Trail.    
 Intersection of Mandan Avenue and Main Street.    

o Update and restripe the pavement markings on intersection approaches. 
o Add lane extension skips through the intersection to help drivers navigate. 
o Add overhead lane designation signs on mast arms of traffic signal. 

Advantages: 

 Updating the overhead signing and striping, including lane extension skips through 
the intersection, helps improve driver understanding and aids them in navigating 
through the intersection more efficiently. 

Disadvantages: 

 No disadvantages have been identified. 
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Figure 11. Intersection Guidance Striping at Mandan Avenue and Main Street Intersection 

 
3RD STREET (ND HIGHWAY 6 TO MEMORIAL HIGHWAY) 

Recommended Alternative: 

 No-build between ND Highway 6 and Memorial Highway.    
 Intersection of 3rd Street and 9th Avenue.     

o Replace 4-way stop with 2-way stop.  
o Add Pedestrian Signing.  
o Install Pedestrian Hybrid Beacon (HAWK beacon), if warranted.  

 Intersection of 3rd Street and 8th Avenue.     
o Replace 4-way stop with 2-way stop.  
o Add Pedestrian Signing.  
o Install Pedestrian Hybrid Beacon (HAWK beacon).  

 Intersection of 3rd Street and Memorial Highway.    
o Add curb and gutter or guardrail along radius to prevent erosion and enhance 

safety of turning vehicles. 
 

Advantages: 

 Elimination of 4-way stops between ND Highway 6 and 8th Street allows for through 
movement on major roadway to remain uninterrupted.  
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 Implementation of curb or guardrail along the radius at the intersection of 3rd Street 
and Memorial Highway may improve the safety of turning vehicles. 

 In year 2040, Segment LOS improves from E to A between ND Highway 6 and 8th 
Avenue  

Disadvantages: 

 Eliminating control on the major roadway requires vehicles on minor approach to wait 
longer for an acceptable opening. 

 

Figure 12. School Zone Requiring Pedestrian Signing on 3rd Street 

 

 

Figure 13. Installation of Curb or Guardrail at Intersection of 3rd Street and Memorial Highway 
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19TH STREET (ND HIGHWAY 6 TO ND HIGHWAY 1806) 

Recommended Alternative: 

 Extend the existing urban section from Ridge Drive to ND Highway 6 with a 3-lane 
section.   

o No on-street parking.  
 Extend the existing urban section from 14th Avenue SE to ND Highway 1806 with a 

3-lane section.   
o No on-street parking.  

 Provide turn lanes to all major intersections between Ridge Drive and ND Highway 6. 
 3-lane section between Ridge Drive and 14th Avenue SE. 

o No on-street parking.  
 

Advantages: 

 Providing turn lanes at all major intersections helps remove turning vehicles from the 
through movement, allowing through traffic on the major roadway to remain 
uninterrupted.  

 Installation of 3-lane section and elimination of on-street parking between Ridge 
Drive and 14th Avenue SE improves through traffic along major roadway.  

Disadvantages: 

 Elimination of parking may receive opposition from nearby residents. 
 Extension of the urban section will be costly. 

 

  

Figure 14. Continuation of Urban 3-Lane Section on 19th Street  
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Figure 15. Example of Implementation of 3-Lane Section on 19th Street 

 

 

Figure 16. 3-Lane Typical Section 

 

COLLINS AVENUE (MAIN STREET TO OLD RED TRAIL) 

Recommended Alternative: 

 No-build between Main Street and Old Red Trial.    
 Intersection of Collins Avenue and 5th Street NE Improve sight distance by offsetting 

retaining walls at the 5th Street NE, 7th Street NE and Division Street intersections. 
 Intersection of Collins Avenue and 14th Street.  

o Replace 4-way stop with a 2-way stop. 
o Signalize if warranted. 

 Intersection of Collins Avenue and Old Red Trail. 
o Because of the proposed Starion Sports Complex intersection improvements 

may be needed. 
 Install traffic signal and left turn lanes in all quadrants or consider 

installing a roundabout.  
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Advantages: 

 Installation of traffic signal or roundabout at intersection of Old Red Trail and Collins 
Avenue increases overall intersection capacity. 

 Elimination of 4-way stop at intersection of 14th Street and Collins Avenue allows for 
major roadway through movements to remain uninterrupted. 

 Offsetting the retaining wall further away from the street at the intersection of Division 
Street and Collins Avenue improves sight distance on the east approach of Division. 

 In year 2040, Segment LOS improves from F to D between Old Red Trail and 14th 
Street. 

 In year 2040, Segment LOS improves from F to B between 14th Street and 2nd Street. 

Disadvantages: 

 Eliminating control on the major roadway requires vehicles on minor approach to wait 
longer for an acceptable gap to complete their turning movement. 

 Implementing traffic signal or roundabout may require ROW acquisition and high 
initial costs. 

 Replacing and offsetting retaining wall requires coordination with additional entities, 
such as landowners and utility companies. 

 
Figure 17. Lane Configuration and Possible Traffic Signal at Collins Avenue and Old Red Trail 

Intersection 
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ND HIGHWAY 1806 N (38TH STREET TO OLD RED TRAIL) 

Recommended Alternative: 

 No-build between Old Red Trail and 38th Street    
 Intersection of ND Highway 1806 N and 27th Street NW 

o Installation of left turn lane on northbound ND Highway 1806 N at the 
intersection of 27th Street. 

o Installation of right turn lane on southbound ND Highway 1806 at the 
intersection of 27th Street. 

o Provide right/left turn lanes on the eastbound minor approach 27th Street at 
intersection with ND Highway 1806 N. 

o Install a Pedestrian Hybrid Beacon (HAWK beacon) at the pedestrian 
crossing, if warranted. 
 

Advantages: 

 Installation of left turn lane on northbound ND Highway 1806 N at the intersection of 
27th Street will help remove turning vehicles from the through traffic on the major 
corridor. 

 Installation a HAWK beacon pedestrian crossing at the intersection with 27th Street 
will raise driver awareness and may improve pedestrian safety. 

  

Figure 18. Turn Lanes on ND Highway 1806 N at 27th Street  

ND HIGHWAY 1806 S (MAIN STREET TO 19TH STREET SE) 

Recommended Alternative: 

 3-lane section between 3rd Street SE to Main Street. 
o No on-street parking.  

 Intersection of ND Highway 1806 S and 3rd Street SE. 
o Extend curb and gutter around radius to control access into the gas station. 
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o Align left turn lane offsets on the east and west approaches.  
o Utilize the boulevard on the east approach between the curb and sidewalk to 

improve intersection lane geometry without eliminating on-street parking.  
 Intersection of ND Highway 1806 S and Burlington Street.  

o Add a pedestrian crossing and sidewalk along the east side of ND Highway 
1806 S (6th Avenue SE). 

o Install traffic signal if warranted. 
o If signal is not warranted install a Pedestrian Hybrid Beacon (HAWK beacon) 

at the pedestrian crossing. 
o Install left turn lane on ND Highway 1806 S on the south approach and right 

turn lane on north approach for vehicles turning onto Burlington Street. 
 Just south of the intersection of 3rd Street and ND Highway 1806 S, the southbound 

through movement quickly merges from two through lanes to one with minimal 
transition length. 

o Use one lane as a right turn lane on the north approach and drop it at the 
intersection. Therefore only one lane is carried through the intersection and 
eliminates the need for merging. 

o Incorporate a dedicated left turn lane. 
 No-build between 3rd Street SE and 19th Street SE. 

 
Advantages: 

 3-lane sections remove left-turning vehicles from through movements, improving 
uninterrupted flow for through movements. 

 Protected left turn phasing at all intersections may be more effective at emptying 
turning queues and improve intersection capacity. 

 Improved pedestrian signing and beacons raises driver awareness and improves 
pedestrian safety. 

 Implementing traffic signal at Burlington Street intersection may reduce crashes as 
this intersection experienced high crash rates. 

 Realign intersection approaches and lane geometry at the intersection with 3rd Street 
will improve driver sight distance. 

 In year 2040, Segment LOS improves from F to D with the addition of traffic signal at 
Burlington Street. 

Disadvantages: 

 Realignment of the roadway would be costly and require ROW acquisition. 
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Figure 19. 3-Lane Typical Section 

  

Figure 20. Lane and Curb Configuration at Intersection of ND Highway 1806 S and 3rd Street  

(Note: Aerial image is out of date, additional buildings currently exist in northeastern quadrant of intersection) 
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Figure 21. Turn Lanes and Possible Signal at ND 1806S and Burlington Street Intersection 

 

DIVISION-STREET (SUNSET AVENUE TO 8TH AVENUE NE) 

Recommended Alternative: 

 No-build between Sunset Drive and 8th Avenue NE. 
 At the intersection of Sunset Drive and Division Street: 

o Restripe stop bar on Division Street closer to perpendicular travel lane on 
Sunset Drive to increase sight distance on approach. 

o Maintain roadside vegetation and prune trees as necessary to provide 
adequate sight distance for drivers on Division Street approach. 

 At the intersection of Division Street and 6th Avenue: 
o Eliminate yield and stop control for Division Street approaches and allow for 

free through movement.  
o Make 6th Avenue approaches stop controlled. 

 At the intersection of Division Street and Collins Avenue: 
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o As previously mentioned, offset retaining wall further from roadway to provide 
increased sight distance for drivers on east Division Street approach. 
 

Advantages: 

 Updating pavement marking stop bar and maintain roadside vegetation will aid 
drivers visibility and improve safety at the intersection with Sunset Drive. 

 Eliminating stop and yield control on major roadway improves capacity and efficiency 
of major through movements through the intersection along Division Street and 6th 
Avenue.  

Disadvantages: 

 Elimination yield and stop control on Division Street and reassigning 6th Avenue 
traffic with stop control may take drivers some time to get accustomed to. 

 

Figure 22. Intersections of Division Street/Sunset Drive and Division Street/6th Avenue 
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5.3 Bismarck Corridor Alternatives 
The following list provides the proposed alternatives for each corridor within the study areas 
of Bismarck. The cost analysis associated with each can be found in Appendix C. A no-build 
alternative is proposed for certain segments where forecasted traffic is expected to function 
at acceptable levels or where future changes are constrained by existing parameters. 

WASHINGTON STREET (DIVIDE AVENUE TO CALGARY AVENUE) 

Recommended Alternative:  

 3-lane section from Divide Avenue to Calgary Avenue. 
o No on-street parking. 

 Reduce the number of driveways (vehicle access points) from Washington Street to 
the Northbrook Tesoro Gas Station, closest to the intersection with Central Avenue. 

 Washington Street & Century Avenue Intersection. 
o Re-align the Century Avenue left turn lanes to remove negative offsets. 
o Install Flashing Yellows (FYA) on all approaches. 
o Relocate light poles. 

 Improve coordination of traffic signals between Interstate Avenue and Turnpike 
Avenue. 

 
Advantages: 

 3-lane sections remove left-turning vehicles from through movements, allowing 
through traffic on the major roadway to remain uninterrupted.  

 Reducing negative offset of left-turn lanes at the intersection of Washington Street 
and Century Avenue improves sight distance for turning vehicles and improves 
safety. 

 Flashing Yellow Arrows (FYA) on all approaches at the intersection of Washington 
Street and Century Avenue improves safety and allows for protected-permissive 
phasing. In recommendation of alternative, negative offsets will be removed from left-
turn lanes where FYA applied.  

 Coordination of traffic signals at Interstate Avenue and Turnpike Avenue allows for 
improved traffic flow. 

 Closing vehicle access points at the intersection of Washington Street and Central 
Avenue improves safety by eliminating excessive conflict points and allows through 
traffic along major corridor to be uninterrupted by turning vehicles.  
 

Disadvantages: 

 Closed access points at Washington Street and Central Avenue may raise issues 
with Northbrook Tesoro gas station.  

 Reducing left turn offset at intersection of Washington Street and Century Avenue 
may be costly due to the amount of curb removal, pavement replacement, and 
lighting improvements. 

 Public acceptance of elimination of parking spaces. 
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Figure 23. Example of Implementation of 3-Lane Section on Washington Street 

 

 

Figure 24. 3-Lane Typical Section 

 

 

Figure 25. Realignment of Left-Turn Offsets at Washington Street and Century Avenue Intersection 
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Figure 26. Closed Access Points at Northbrook Tesoro 

DIVIDE AVENUE (SHAFER STREET TO BISMARCK EXPRESSWAY) 

Recommended Alternative:  

 3-lane section from Shafer Street to 26
th
 Street. (This recommendation is consistent 

with the NDDOT Local Safety Plan recommendation) 
o No on-street parking.  
o Keep bike lanes from Shafer Street to Washington Street and State Street to 

26
th
 Street.  

o Enhance visibility of bike lane pavement markings.  
o Keep share the road signage from Washington Street to State Street.  

 Divide Avenue & Washington Street Intersection.  
o Increase curb radius in each quadrant. 

 Divide Avenue & 4
th
 Street Intersection. 

o Increase length of Divide Avenue left turn lanes. 
o Install Flashing Yellows (FYA) on all approaches. 
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Advantages: 

 3-lane sections remove left-turning vehicles from through movements, allowing for 
uninterrupted flow for the through movement. 

 Eliminating on-street parking allows for wider lane widths and increases visibility for 
drivers and bicyclists. 

 Flashing Yellow Arrows (FYA) on all approaches at the intersection of Washington 
Street and Divide Avenue improves safety and could be integrated into protected-
permissive phasing. 

 Increasing storage length for westbound left turning vehicles on Divide Avenue 
reduces congestion by removing backed up left-turning vehicles waiting to turn from 
the through traffic movements. 

 Increasing the radius on each quadrant of the intersection of Washington Avenue 
and Divide Avenue allows heavy vehicles (i.e. delivery trucks, etc.) to complete 
turning movements without encroaching on opposing lanes of traffic. 

Disadvantages: 

 Increasing radius at intersection may potentially require more ROW acquisition and 
opposition from nearby residents. 

 Public acceptance of elimination of parking. 

 

Figure 27. Example of Implementation of 3-Lane Section on Divide Avenue 

 

Figure 28. 3-Lane Typical Section 

 



Bismarck-Mandan MPO | City of Bismarck and City of Mandan
Mandan-Bismarck Corridor Improvement Study: Final Report

  

33 
 

  

Figure 29. Example Implementation of 3-Lane Section with Bike Lanes on Divide Avenue 

 

 

Figure 30. 3-Lane Typical Section with Bike Lanes 

4TH STREET (BOULEVARD AVENUE TO CENTURY AVENUE) 

Recommended Alternative: 

 3-lane section from Boulevard Avenue to Century Avenue (This recommendation is 
consistent with the NDDOT Local Safety Plan recommendation). 

o No on-street parking.  
o Improve street lighting from Interstate Avenue to Century Avenue. 

 4th Street & Century Avenue Intersection. 
o Re-align the Century Avenue left turn lanes to remove negative offsets. 
o Install Flashing Yellows (FYA) on all approaches. 
o Relocate light poles. 

 Divide Avenue & 4th Street Intersection. 
o Increase length of Divide Avenue left turn lanes. 
o Install Flashing Yellows (FYA) on all approaches. 

 Coordinate traffic signals along Boulevard Avenue between 3rd Street and 7th Street. 
 

Advantages: 

 3-lane sections remove left-turning vehicles from through movements, allowing for 
uninterrupted flow for the through movements. 
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 Eliminating on-street parking allows for wider lane widths and increases visibility for 
drivers and bicyclists. 

 Flashing Yellow Arrows (FYA) on all approaches at intersections improves safety by 
increasing caution amongst left-turning drivers and increases the left-turning 
movement capacity by allowing for protected-permissive phasing. 

 Improving the left-turn offsets at the intersection of 4th Street and Century Avenue 
increases the sight distance for drivers and improves safety.  

 Improving street lighting increases the visibility of roadway conditions and 
pedestrians. 

Disadvantages: 

 Reducing left turn offset at intersection of 4th Street and Century Avenue may be 
costly due to amount of curb removal, pavement replacement, and lighting 
improvements. 

 Push back from local residents and businesses due to elimination of on-street 
parking. 

 

Figure 31. Example of Implementation of 3-Lane Section on 4th Street 

 

 

Figure 32. 3-Lane Typical Section 
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Figure 33. Left Turn Offsets at Intersection of 4th Street and Century Avenue Intersection 

 

7TH STREET (BOULEVARD AVENUE TO ROSSER AVENUE) 

Recommended Alternative: 

 Install 3 through lanes from Boulevard Avenue to Rosser Avenue. 
o No parking on west side. 

 Improve lighting along 7th Street corridor, especially in the school zone at Bismarck 
High School. 

 Move stop bars further back from crosswalks. 
 Install “Stop Here for Pedestrian” signing to get vehicles to stop further away from 

crosswalks. 
 Add supplemental signing and pavement markings to all pedestrian crossings to 

increase visibility.  
 

Advantages: 

 3-through-lane section with no parking allows for wider lane widths and allowing 
through traffic on the major roadway to remain uninterrupted.  

 Improves sight distance of pedestrian crossing facilities. 
 Improved lighting increases visibility for drivers to see pedestrians in school zone. 
 Moving stop bars further from the crosswalk and installing supplemental or additional 

pedestrian signing increases driver awareness for pedestrians in school zone. 
 Segment LOS improved from F to D between Boulevard Avenue and E Avenue C. 
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Disadvantages: 

 Elimination of on-street parking may result in opposition from nearby houses and 
students. 

 

 
Figure 34. Example Implementation of 3-Through Lane Section with Parking on 7th Street 

 

 
Figure 35. 3-Through Lanes with Parking Typical Section 

 

9TH STREET (BOULEVARD AVENUE TO ROSSER AVENUE) 

Recommended Alternative: 

 Install 3 through lanes from Rosser Avenue to Boulevard Avenue.  
o No parking on east side. 

 Improve lighting along 9th Street corridor, especially in the school zone at Bismarck 
High School. 

 Move stop bars further back from crosswalks. 
 Install “Stop Here for Pedestrian” signing to get vehicles to stop further away from 

crosswalks. 
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 Add supplemental signing and pavement markings to all pedestrian crossings to 
increase visibility.  

Advantages: 

 3-through-lane section with no parking allows for wider lane widths and allowing 
through traffic on the major roadway to remain uninterrupted.  

 Improves sight distance of pedestrian crossing facilities. 
 Improving lighting, stop bars, and installing supplemental or additional pedestrian 

signing helps raise driver awareness of pedestrians in school zone. 
 Segment LOS improved from D to C between Rosser Avenue and E Avenue C. 
 Segment LOS improved from D to C between E Avenue C and Boulevard Avenue. 

Disadvantages: 

 Elimination of on-street parking may result in opposition from nearby houses, 
students, and Bismarck public schools. 

 

Figure 36. Example of Implementation of 3-Through Lane Section with Parking on 9th Street 

 

 

Figure 37. 3-Through Lanes with Parking Typical Section 
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Front Avenue/Memorial Highway (Main Avenue to 12th Street) 

Recommended Alternative: 

 No-build between Main Avenue and Washington Street. 
 3-lane section from Washington Street to 12th Street. (This recommendation is 

consistent with the NDDOT Local Safety Plan recommendation). 
o No on-street parking.  

 Front Avenue & 3rd Street Intersection. 
o Install Flashing Yellows (FYA) on all approaches. 

 Eliminate 2 access points from strip mall north of Front Avenue near Washington 
Street. 
 

Advantages: 

 3-lane sections remove left-turning vehicles from through movements, allowing for 
more effective uninterrupted flow of the through movements. 

 Flashing Yellow Arrows (FYA) on all approaches at intersections improves safety by 
increasing caution amongst left-turning drivers and increases the left-turning 
movement capacity by allowing for protected-permissive phasing. 

 Elimination of access points on north side of Front Avenue, just east and west of 
Mandan Street, improves safety by eliminating excessive conflict points and allows 
through traffic along major corridor to be uninterrupted by turning vehicles.  

Disadvantages: 

 Closed access points may receive opposition from nearby businesses due to 
implication with parking lot flow. 

 Unconventional lane widths must be approved to incorporate 3-lane-section with 
elimination of parking. 

 Elimination of on-street parking may receive opposition from nearby businesses. 

 

Figure 38. Example of Implementation of 3-Lane Section on Front Avenue/Memorial Highway 
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Figure 39. 3-Lane Typical Section 

 

 

Figure 40. Example of Closing Access on Front Avenue 

 

26TH STREET (AIRWAY AVENUE TO DIVIDE AVENUE) 

Recommended Alternative: 

 No-build between Airway Avenue and Main Avenue.  
 3-lane section from Main Avenue to Avenue D.  

o  No on-street parking from Thayer Avenue to Avenue D. 
 No-build between Avenue D and Divide Avenue.   

 
Advantages: 

 3-lane sections remove left-turning vehicles from through movements, allowing for 
more effective uninterrupted flow of the through movements. 
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Disadvantages: 

 Elimination of on-street parking may receive opposition from nearby homes and/or 
businesses. 

 Due to existing radii at intersection of 26th Street and Boulevard Avenue, it would be 
difficult for WB truck traffic to turn North without hitting curb or going into opposing 
lane. 

 

Figure 41. Example of Implementation of 3-Lane Section on 26th Street 

 

Figure 42. 3-Lane Typical Section with Parking 

 

19TH STREET (DIVIDE AVENUE TO LASALLE DRIVE) 

Recommended Alternative: 

 3-lane section from Divide Avenue to Capitol Avenue.   
o No on-street parking.  

 Between Capitol Avenue and Century Avenue, extend 3-lane section further south to 
accommodate turn lane at Basin Electric access.  

 3-lane section from Century Avenue to LaSalle Drive. (This recommendation is 
consistent with the NDDOT Local Safety Plan recommendation). 

o Eliminate on-street parking.  
 Between N Valley Loop and 43rd Avenue.  

o Extend urban section from where it ends south of N Valley Loop to 43rd 
Avenue and stripe as a 3-lane section with no parking.  
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o Re-align the 19th Street south approach to line up with the 19th Street north 
approach at intersection with 43rd Avenue. 

o Provide left turn lane and a right/through lane on south approach at 
intersection with 43rd Avenue. 
 

Advantages: 

 3-lane sections remove left-turning vehicles from through movements, allowing for 
more effective uninterrupted flow of the through movements. 

 Realigning the north and south 19th Street approaches at the intersection of 19th 
Street and 43rd Avenue will improve intersection sight distance for drivers and 
improve lane continuity as well as driver expectation. 

 Implementing designated left and right turn lanes at the intersection of 19th Street 
and 43rd Avenue helps separate turning vehicles from the through movements, 
allowing the major corridor traffic to be uninterrupted.  

Disadvantages: 

 Extending the urban section and realignment of 19th Street to 43rd Avenue is costly 
and will require ROW acquisition. 

 Elimination of on-street parking may receive opposition from nearby 
homes/businesses. 

 
Figure 43. Example of Implementation of 3-Lane Section on 19th Street 
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Figure 44. 3-Lane Typical Section with No Parking 

 

 

Figure 45. Turn Lane and Approach Realignment at 19th Street and 43rd Avenue Intersection 
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WARD ROAD (DIVIDE AVENUE TO EDWARDS AVENUE) 

Recommended Alternative: 

 Realignment of Ward Road and College Drive. 

Advantages: 

 Realignment of Ward Road to result in 90 degree angle with Divide Avenue would 
increase sight distance for drivers at the intersection. 

 Allows Ward Road to serve as a direct connection to Divide Avenue. 

Disadvantages: 

 Realignment of the roadway would be costly and may require ROW acquisition. 
 

 

Figure 46. Ward Road Realignment 
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6.0 Conclusions 
Based on the safety analysis and the existing and forecasted LOS results, various 
alternatives were developed for each corridor within the study area. Some alternatives focus 
more on traffic operations and efficiency, while others are meant to mitigate safety concerns 
and crashes. Project stakeholders were included in the development of the preliminary 
alternatives and provided helpful insight. Utilizing various aspects of each of the proposed 
alternatives will be beneficial in improving not only traffic operations along each corridor, but 
also improve the safety at major intersections by reducing either the frequency of crashes or 
severity of crashes. Ultimately these improvements will assist in helping each corridor 
operate appropriately according to its functional classification.  

At intersections with negative left-turn offsets, such as the intersection of Washington-street 
and Century Avenue in Bismarck, realigning the turn lanes will be beneficial in improving 
sight distance for turning vehicles so drivers can view oncoming traffic. Improving overhead 
signing and pavement markings at large intersection such as that of Mandan Avenue and 
Main Street in Mandan will help drivers navigate more safely and efficiently. At signalized 
intersection, the implementation of Flashing Yellow Arrows (FYA) will help raise driver 
awareness in yielding to oncoming vehicles, as well as providing extended protected-
permissive phasing so a higher volume of turning vehicles can make the turning 
movements. Where FYA is applied, left-turn offsets will need to be eliminated. 

Reconfiguration of lanes along corridor segments resulted in either the elimination of some 
or all on-street parking and focused on left turn lanes. To accommodate corridors with high 
access density, such as Main Street in Mandan for example, 3-lane typical sections were 
utilized to help separate turning traffic from the main through traffic and improve efficiency. 
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7.0 Recommendations 

7.1 Implementation 
The recommendations for low-cost alternatives to be applied to each corridor were 
determined based on an evaluation of LOS, social impacts, a comparison between 
advantages and disadvantages, cost comparisons, as well as overall construction feasibility. 
The alternatives presented in this report are the recommended low-cost solutions for 
improving traffic operations and enhancing overall safety of the study area corridors. 
Prioritization should be given to alternatives that improve safety and driver expectation 
relating to signing, striping, signalization, and improved visibility at intersections and 
pedestrian facilities.  

It is recommended that a more thorough evaluation be conducted as a separate study 
before the future implementation of any of the proposed alternatives. This further analysis 
should include any site-specific traffic volumes and turning movement counts, signalization 
timings, and should also take into consideration details regarding existing utilities and 
nearby landowners as relevant to the proposed alternative project location. Also, as a 
planning level study, assumptions were made regarding signalization timings based on 
minimum requirements required by the Signal Timing Manual. Should any of the alternatives 
be implemented in the future, a more accurate analysis would need to be conducted to 
determine real green time and cycle lengths for intersection LOS and capacity analysis. 
Further intersection analysis will determine if a particular intersection meets the warrants for 
a traffic signal modification such as FYA. Lighting should be evaluated along the corridors 
as necessary as well.  

Existing speed limits were not evaluated in this study. Many of the corridors serve as 
arterials while also being located in residential areas. Upon the future implementation of an 
alternative at a specific site location, speed limits can be re-evaluated at that time. 

Regarding the potential for a truck route in Mandan, in consideration of the significant 
reduction of the truck traffic on Main Street due to the relocation of the aggregate pit and the 
asphalt plant, and the cost for improvement of 45th Street from ND Highway 6 to ND 
Highway 1806 to serve as a truck route for a small volume of trucks, the no-build alternative 
is recommended.   

For the corridors where a 3-lane roadway section is recommended, the restriping of the 
roadway to a 3-lane section can be incorporated with other corridor maintenance requiring 
restriping, such as chipping seals and overlay projects.    

Figures 47 and 48 show the proposed typical sections for the recommended alternatives for 
each corridor within the study area.  
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Figure 47. Bismarck Corridors Recommended Alternative Typical Sections 

 

Figure 48. Mandan Corridors Recommended Alternative Typical Sections 
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7.2 Prioritization 
Two lists prioritizing the corridors for each city are provided below. These lists may be used 
as a guideline when deciding which corridor should be studied further for alternative 
implementation as funds are made available. The prioritization ranking is based on 
forecasted 2040 LOS, as well as the segment and intersection crash rates associated with 
each corridor and its major intersections. 

The Mandan corridors are listed in order of highest priority (1) to lowest priority (11) below: 

1. Main Street /Business I-94 (ND Highway 25 to Twin City Drive) 
2. Collins Avenue (Main Street to Old Red Trail) 
3. 3rd Street (ND Highway 6 to Memorial Highway) 
4. Sunset Drive/6th Avenue NW (Main Street to Old Red Trail) 
5. ND Highway 1806 South (Main Street to 19th Street) 
6. ND Highway 6 (Main Street to 19th Street NW) 
7. Old Red Trail (Mandan Avenue to Sunset Drive) 
8. Mandan Avenue/ND Highway 1806 (Main Street to Old Red Trail) 
9. ND Highway 1806 North (Old Red Trail to 38th Street) 
10. 19th Street (ND Highway 6 to ND Highway 1806) 
11. Division Street (Sunset Avenue to 8th Avenue NE) 

 

The Bismarck corridors are listed in order of highest priority (1) to lowest priority (9) below: 

1. 9th Street (Boulevard Avenue to Rosser Avenue) 
2. 7th Street (Boulevard Avenue to Rosser Avenue) 
3. Washington Street (Calgary Avenue to Divide Avenue) 
4. Front Avenue/Memorial Highway (Main Avenue to 12th Street) 
5. Divide Avenue (Schafer Street to Bismarck Expressway) 
6. 19th Street (Divide Avenue to LaSalle Drive) 
7. 26th Street (Divide Avenue to Airway Avenue) 
8. 4th Street (Century Avenue to Boulevard Avenue) 
9. Ward Road (Edwards Avenue to Divide Avenue) 
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2014 Level of Service – Mandan Corridors 

 

  

Sunset Drive/6th Avenue 3rd Street SW

Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Old Red Trail ‐ N I‐94 Interchange 12850 F F ND Highway 6 ‐ 9th Avenue 1800 B E

N I‐94 Interchange ‐ S I‐94 Interchange 10600 C D 9th Avenue ‐ 8th Avenue 1800 B E

S I‐94 Interchange ‐ 2nd Street 5095 B B 8th Avenue ‐ ND Highway 1806 5225 B A

2nd Street‐ 1 Street 4665 B E Nd Highway1806 ‐ Memorial Highway 8600 E B

1st Street ‐ Main Street 4130 B E

ND Highway 6 19th Street SE

Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

19th Street‐ Main Street 5730 C B ND Highway 6 ‐ 8th Avenue 2070 B A

8th Avenue ‐ ND Highway 1806 1620 B B

Old Red Trail Collins Avenue

Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Sunset Drive ‐ Collins Avenue 5000 B A Old Red Trail ‐ 14th Street 5730 B C

Collins Avenue ‐ Mandan Avenue 5800 B B 14th Street ‐ 2nd Street 5340 B B

2nd Street ‐ Main Street 4175 B D

Mandan Avenue ND Highway 1806 N

Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Old Red Trail ‐Main Street 5800 B A 38th Street ‐ Old Red Trail 4455 B A

Division Street ND Highway 1806 S

Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

6th Street ‐ ND Highway 1806 1000 B B 19th Street ‐ 3rd Street 7500 C A

ND Highway 1806 ‐ 8th Avenue 1000 B B 3rd Street ‐ Main Street 10305 B B

Main Street

Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

ND Highway 25 ‐ 10th Avenue NW 2350 B A

10th Avenue NW ‐ 6th Avenue NW 7060 B C

6th Avenue NW ‐ 3rd Avenue NW 8075 B D

3rd Avenue NW ‐ 1st Street 10275 C E

1st Street ‐ Collins Avenue 13405 D F

Collins Avenue ‐ 6th Avenue NW 15270 C B

6th Avenue NW ‐ Memorial Highway 19820 D D

Memorial Highway ‐ Twin City Drive 20090 C C



Bismarck-Mandan MPO | City of Bismarck and City of Mandan
2014 Level of Service (Existing)

  

 
 

2014 Level of Service – Bismarck Corridors 

 

  

Washington Street Divide Avenue

Segment
2014 ADT 

(vpd)

Through Movement 

Intersection LOS
Segment LOS

Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Divide Avenue ‐ Interstate Avenue 13950 F F Bismarck Expressway ‐ 26th Street 15170 B B

Interstate Ave ‐ Century Ave 11730 B B 26th Street ‐ 19th Street 10945 F F

Century Avenue ‐ Calgary Avenue 12250 E F 19th Street ‐ State Street 10360 B B

State Street ‐ 4th Street 11245 C C

4th Street 4th Street ‐ Washington Street 13625 C C

Washington Street ‐ Schaffer Street 5520 B A

Boulevard Avenue‐ Divide Avenue 9885 C C 7th Street

Divide Avenue‐ Interstate Avenue
8915 C

C
Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Interstate Avenue ‐ Century Avenue 5560 B C Boulevard Avenue‐ E Avenue C 10535 C E

E Avenue C ‐ Rosser Avenue 12270 B C

9th Street

Segment
2014 ADT 

(vpd)

Through Movement 

Intersection LOS
Segment LOS

Front Avenue/ Memorial Highway

Rosser Avenue ‐ E Avenue C
13820 C

C
Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

E Avenue C ‐ Boulevard Avenue 12040 B D Main Avenue ‐ Washington Street 5850 C A

Washington Street ‐ 3rd Street 5605 C D

26th Street 3rd Street ‐ 5th Street 5150 C E

5th Street ‐ 7th Street 5150 C E

7th Street ‐ 9th Street 3700 B D

Airway Avenue ‐ Bismarck Expressway 8515 C B 9th Street ‐ 12th Street 2460 B C

Bismarck Expressway ‐ Main Street 10050 B A

Main Street ‐ Rosser Avenue 9595 C D 19th Street

Rosser Avenue ‐ Divide Avenue
10045 C

B
Segment

2014 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Divide Avenue ‐ Capitol Avenue 11995 C D

Ward Road Capitol Avenue ‐ Century Avenue 11185 B A

Segment
2014 ADT 

(vpd)

Through Movement 

Intersection LOS
Segment LOS Century Avenue ‐ 43rd Avenue

8360 F F

Ewards Avenue ‐ Divide Avenue 5000 A A 43rd Avenue ‐ LaSalle Drive 2905 C C

Segment
Through Movement 

Intersection LOS
Segment LOS

Segment
Through Movement 

Intersection LOS
Segment LOS

2014 ADT 

(vpd)

2014 ADT 

(vpd)
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2040 Level of Service – Mandan Corridors

 

Sunset Drive/6th Avenue

Segment

2040 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Through Movement 

Intersection LOS Segment LOS

Old Red Trail ‐ N Interchange 20599 F F A F

N I‐94 Interchange ‐ S I‐94 Interchange 13695 D F C E

S I‐94 Interchange ‐ 2nd Street 6891 B B C B

2nd Street‐ 1 Street 5430 B F B F

1st Street ‐ Main Street 4200 B E B E

ND Highway 6

Segment

2040 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Through Movement 

Intersection LOS Segment LOS

19th Street‐ Main Street 10801 D B D B

Old Red Trail

Segment

2040 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Through Movement 

Intersection LOS Segment LOS

Sunset Drive ‐ Collins Avenue 8374 C B C B

Collins Avenue ‐ Mandan Avenue 11403 F F F F

Mandan Avenue

Segment

2040 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Through Movement 

Intersection LOS Segment LOS

Old Red Trail ‐Main Street 11403 F F F F

Division Street

Segment

2040 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Through Movement 

Intersection LOS Segment LOS

6th Street ‐ ND Highway 1806 1485 B B B B

ND Highway 1806 ‐ 8th Avenue 1212 B B B B

Main Street

Segment

2040 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Through Movement 

Intersection LOS Segment LOS

ND Highway 25 ‐ 10th Avenue NW 5201 B A B A

10th Avenue NW ‐ 6th Avenue NW 11501 C D C D

6th Avenue NW ‐ 3rd Avenue NW 12855 D E B D

3rd Avenue NW ‐ 1st Street 14395 E F C E

1st Street ‐ Collins Avenue 16998 F F C F

Collins Avenue ‐ 6th Avenue NW 18706 C B C C

6th Avenue NW ‐ Memorial Highway 26400 F F F F

Memorial Highway ‐ Twin City Drive 29171 F F F F

No Build Build

No Build Build

No Build Build

No Build Build

No Build Build

No Build Build
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2040 Level of Service – Mandan Corridors (Continued) 

 

  

3rd Street SW

Segment

2040 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Through Movement 

Intersection LOS

Segment 

LOS

ND Highway 6 ‐ 9th Avenue 3100 B E B A

9th Avenue ‐ 8th Avenue 3100 B E B A

8th Avenue ‐ ND Highway 1806 5502 B A B A

ND Highway 1806 ‐ Memorial Highway 10767 F F F F

19th Street SE

Segment

2040 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Through Movement 

Intersection LOS

Segment 

LOS

ND Highway 6 ‐ 8th Avenue 2699 B A B A

8th Avenue ‐ ND Highway 1806 2001 B B B B

Collins Ave

Segment

2040 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Through Movement 

Intersection LOS

Segment 

LOS

Old Red Trail ‐ 14th Street 10782 F F C D

14th Street ‐ 2nd Street 8416 F F C B

2nd Street ‐ Main Street 4801 B D B D

ND Highway 1806 N

Segment

2040 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Through Movement 

Intersection LOS

Segment 

LOS

38th Street ‐ Old Red Trail 20301 F F F F

ND Highway 1806 S

Segment

2040 ADT 

(vpd)

Through Movement 

Intersection LOS Segment LOS

Through Movement 

Intersection LOS

Segment 

LOS

19th Street ‐ 3rd Street 12311 F F F F

3rd Street ‐ Burlington Street 14901 B D

Burlington Street ‐ Main Street 14901 B C B C

No Build Build

No Build Build

No Build Build

No Build Build

No Build Build
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2040 Level of Service – Bismarck Corridors 
 

Washington Street

Segment
2040 ADT 

(vpd)

Through Movement 

Intersection LOS
Segment LOS

Through Movement 

Intersection LOS
Segment LOS

Divide Avenue ‐ Interstate Avenue 16400 F F F F

Interstate Avenue ‐ Century Avenue 20300 C C C C

Century Avenue ‐ Calgary Avenue 30000 F F F F

4th Street

Segment
2040 ADT 

(vpd)

Through Movement 

Intersection LOS
Segment LOS

Through Movement 

Intersection LOS
Segment LOS

Boulevard Avenue ‐ Divide Avenue 10300 C C C C

Divide Avenue ‐ Interstate Avenue 11900 E D E D

Interstate Avenue ‐ Century Avenue 10050
C

C
C

C

9th Street

Segment
2040 ADT 

(vpd)

Through Movement 

Intersection LOS
Segment LOS

Through Movement 

Intersection LOS
Segment LOS

Rosser Avenue ‐ E Avenue C 14900 C D B C

E Avenue C ‐ Boulevard Avenue 13350
B

D
B

C

26th Street

Segment
2040 ADT 

(vpd)

Through Movement 

Intersection LOS
Segment LOS

Through Movement 

Intersection LOS
Segment LOS

Airway Avenue ‐ Bismarck Expressway 10200 C B C B

Bismarck Expressway ‐ Main Street 10450 B A B A

Main Street ‐ Rosser Avenue 9600 C D C D

Rosser Avenue ‐ Divide Avenue 10600 C B C B

Ward Road

Segment
2040 ADT 

(vpd)

Through Movement 

Intersection LOS
Segment LOS

Through Movement 

Intersection LOS
Segment LOS

Ewards Avenue ‐ Divide Avenue 6600 A A A A

No Build Build

No Build Build

No Build Build

No Build Build

No Build Build
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2040 Level of Service – Bismarck Corridors (Continued) 
Divide Avenue

Segment
2040 ADT 

(vpd)

Through Movement 

Intersection LOS
Segment LOS

Through Movement 

Intersection LOS
Segment LOS

Bismarck Expressway ‐ 26th Street 6050 B A B A

26th Street ‐ 19th Street 13950 F F F F

19th Street ‐ State Street 13700 C C B C

State Street ‐ 4th Street 12050 C C C C

4th Street ‐ Washington Street 12100 C C C D

Washington Street ‐ Schaffer Street 15350 E F F F

7th Street

Segment
2040 ADT 

(vpd)

Through Movement 

Intersection LOS
Segment LOS

Through Movement 

Intersection LOS
Segment LOS

Boulevard Avenue‐ E Avenue C 12500 F F C D

E Avenue C ‐ Rosser Avenue 14300 B C C C

Front Avenue ‐ Memorial Highway

Segment
2040 ADT 

(vpd)

Through Movement 

Intersection LOS
Segment LOS

Through Movement 

Intersection LOS
Segment LOS

Main Avenue ‐ Washington Street 6300 C A C A

Washington Street ‐ 3rd Street 6500 D D D D

3rd Street ‐ 5th Street 7300 D F D F

5th Street ‐ 7th Street 7300 F F F F

7th Street ‐ 9th Street 5500 B D B D

9th Street ‐ 12th Street 2800 B C B C

19th Street

Segment
2040 ADT 

(vpd)

Through Movement 

Intersection LOS
Segment LOS

Through Movement 

Intersection LOS
Segment LOS

Divide Avenue ‐ Capitol Avenue 12400 C D C D

Capitol Avenue ‐ Century Avenue 14700 C B C B

Century Avenue ‐ 43rd Avenue 13600 F F F F

43rd Avenue ‐ LaSalle Drive 4400 F F B B

No Build

No Build Build

Build

No Build Build

No Build Build
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Cost Analysis – Mandan Corridors 

  

Main Street Corridor

Removal

 Epoxy 

Pavement 

Markings 

 Pedestrian 

Signing  
HAWK Signal     ADA ramps 

 Coordinate 

Signals  

 Add 

Protected 

LT Phasing   Segment Total 

15,369.64$   25,125$            40,494.15$         

Intersection Improvements (Pedestrian Crossings)

   * 10th Avenue NW 3,250.00$  3,250.00$           

   * 8th Avenue NW 520.00$               520.00$               

   * 7th Avenue NW 1,040.00$           1,040.00$           

   * 6th Avenue NW 1,040.00$           3,250.00$  4,290.00$           

   * 4th Avenue NW 1,040.00$       130,000.00$   1,040.00$           132,080.00$      

   * 3rd Avenue NW 1,040.00$           1,040.00$           

   * 2nd Avenue NW 1,040.00$       130,000.00$   520.00$               131,560.00$      

   * 1st Avenue NW 1,040.00$           3,250.00$  4,290.00$           

   * Collins Avenue 3,250.00$  3,250.00$           

   * 1st Avenue NE 1,040.00$           1,040.00$           

   * 2nd Avenue NE 1,040.00$       130,000.00$   1,040.00$           132,080.00$      

   * 3rd Avenue NE 1,040.00$           1,040.00$           

   * 4th Avenue NE 1,040.00$       130,000.00$   520.00$               131,560.00$      

   * 6th Avenue NE 3,250.00$  3,250.00$           

   * 8th Avenue NE 1,040.00$           1,040.00$           

   * 9th Avenue NE 1,040.00$       130,000.00$   1,040.00$           132,080.00$      

   * 10th Avenue NE 1,040.00$           1,040.00$           

   * 11th Avenue NE 1,040.00$       130,000.00$   1,040.00$           132,080.00$      

   * 12th Avenue NE 1,040.00$           1,040.00$           

   * 13th Avenue NE 1,040.00$           1,040.00$           

Signal Coordination  50,000.00$      50,000.00$         

Corridor Total 909,104.15$      

Sunset Drive/6th Avenue Corridor

 Removals 

 Signal Pole 

Relocation 

 Epoxy 

Pavement 

Markings  Signing

 Concrete 

Paving 

 Concrete 

Sidewalk 

 Curb & 

Gutter 

 Signal 

Phasing/Coordi

nation   Segment Total 

Intersection of Sunset Drive and Old Red Trail

Dedicated right turn lane I‐94 N Termini to Old Red Trail  15,986.82$   7,048.60$       33,150.00$         18,700.00$      18,525$      93,410.42$       

Remove channelized right‐turn lane from Old Red Trail to Sunset Drive 31,941.23$   7,500.00$        2,157.03$       9,457.50$           7,085$        58,140.76$       

Add advanced signage on the westbound I‐94 off‐ramp 3,120.00$        3,120.00$          

Signal Rephasing 5,000.00$            5,000.00$          

Signal Coordination 19,500.00$          19,500.00$       

Corridor Total 179,171.17$     

ND Hwy 6 Corridor

 Removals 

 Apshalt 

Paving 

 Epoxy 

Pavement 

Markings  Signing

 New Lighting 

System 

 Segment 

Total 

Left and Right turn lanes at 19th Street Intersection 15,987$         $         175,921  3,127$            4,160$             183,208$       

Intersection Lighting at 19th Street 52,000$               52,000$           

Corridor Total 235,208$        

Old Red Trail Corridor

Removals

 Epoxy 

Pavement 

Markings  Signing

 Apshalt 

Paving 

 Concrete 

Paving 

 Curb & 

Gutter   ROW    Segment Total 

Intersection of Old Red Trail and Mandan Avenue

Flatten horizontal curve and turns lanes  150,852$      2,907$              1,560$             459,713$             60,385$            56,250$      675,416$            

 Tesoro access  $           20,813  20,813$               

Corridor Total 696,229$            

Mandan Avenue Corridor
 Epoxy 

Pavement 

Markings  Signing

 Segment 

Total 

Improve intersection of Mandan Avenue and Main Street

Update and restripe the pavement markings  10,324$         10,324$         

Lane extension skips  70$                 70$                  

Overhead lane designation signs  2,600$              2,600$            

Corridor Total 12,994$         

3rd Street Corridor
 Curb & 

Gutter 
 HAWK Signal 

 Segment 

Total 

Hawk Signals 9th Street and 8th Street Interections  260,000$          260,000$       

 3rd Street and Memorial Highway curb and gutter 4,095$           4,095$            

Corridor Total 264,095$       

3‐lane from 10th Avenue NW to 3rd Avenue NE
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Cost Analysis (Continued) – Mandan Corridors 
 

19th Street Corridor

Removals

 Pavement 

Markings 

 Asphalt  

Paving 

 Curb & 

Gutter 

 Lighting 

System 

 Segment 

Total 

 3‐lane section from Ridge Drive to 14th Avenue SE $15,540 $15,540

Extend the existing urban section from Ridge Drive to ND HWY 6 $66,348 $17,932 $2,172,962 $344,500 162,500$             $2,764,243

Extend the existing urban section from 14th Avenue SE to HWY 1806  $11,803 $491,992 $78,000 65,000$               $646,795

Corridor Total $3,411,038

Collins Avenue Corridor

Removals
 Pavement 

Markings  Signing

 Apshalt 

Paving 
 Traffic Signals 

 Curb & 

Gutter 

 Retaining 

Wall   Segment Total 

Intersection of  Collins Avenue and Old Red Trail

Install traffic signal and left turn lanes in all quadrants 6,677$           9,978$              800.00$          $           98,150  250,000.00$      17,550$           383,154.81$      

Intersection of Collins Avenue and 14th Street 

Rplace 4‐way stop with a 2‐way stop, 200.00$         800.00$          1,000.00$           

Relocation of retaining walls

5th Street NE 500.00$         2,600.00$  3,100.00$           

7th Street NE 500.00$         2,600.00$  3,100.00$           

Corridor Total 390,354.81$      

ND Hwy 1806 N Corridor

 Removals 

 Pavement 

Markings 

 Apshalt 

Paving 

 Concrete 

Sidewalk 
 HAWK Signal  

 Segment 

Total 

Intersection of ND Hwy 1806 and 27th Avenue 

Turn lanes 2,976$           4,883$              $       181,818  2,200.00$       130,000.00$      321,877.34$ 

Corridor Total 321,877.34$  

ND Hwy 1806 S Corridor

Removals

 Pavement 

Markings  Signing

 Traffic 

Signals 
 HAWK Signal  

 Signal Pole 

Relocation 

 Curb & 

Gutter   Apshalt Paving   Segment Total 

3‐lane section from 3rd Street to Main Street 3,792$           9,173$              1,040$             14,005$             

Intersection of Burlington Street and ND 1806

Pedestrian Hybrid Beacon (aka HAWK beacon) 130,000$             130,000$           

Install traffic signal sytem if warranted 200,000$         200,000$           

Intersection of 3rd Street and ND 1806 S (6th Avenue SE)

Intersection improvements 11,831$         3,402$              7,500.00$        19,923$       $               17,888  60,543$            

Corridor Total 404,548$           

Division Street Corridor

Removals

 Pavement 

Markings  Signing Tree Pruning  Retaining Wall 

 Segment 

Total 

Intersection of Sunset Drive and Division Street

Stop bar relocation 104.00$         390.00$            494.00$           

Trim back roadside vegetation  260.00$            260.00$           

Intersection of Division Street and 6th Avenue

Signing revision 1,040.00$       1,040.00$       

Intersection of Division Street and Collins Avenue

Retaining relocation 1,300.00$     10,562.50$         11,862.50$     

Corridor Total 13,656.50$     

Note: The above costs were developed utilizing lengths and areas measured in Microstation and multiplied by a unit cost based on the North Dakota Department of Transportation

2016 Average bid prices. The unit costs were adjusted to include miscellaneous items and a 30% contingency.
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Cost Analysis – Bismarck Corridors 
 

Washington Street Corridor

Removals

 Epoxy 

Pavement 

Markings  Signing

 Curb & 

Gutter 

 Concrete 

Paving 

 Lighting 

Relocation 

 Flashing 

Yellow Signals 

 Signal 

Coordination   Segment Total 

3‐lane section from Divide Avenue and Century Avenue  13,595$          18,888$           1,040$              33,523$               

3‐lane section from Century Avenue and Calgary Avenue  3,827$            8,165$             11,992$               

Intersection of Washington Street and Century Avenue

Re‐align the Century Avenue left turn lanes 31,369$         2,493$            6,864$             19,825$         83,850$        15,000$             159,401$           

Install Flashing Yellow Arrows (FYA) on all approaches and install new signal 

controller 23,000$              23,000$               

Signal Coordination between Interstate Avenue and Turnpike Avenue  19,500$                19,500$               

Intersection of Washington Street and W Central Avenue

Closure of two access points  2,340$            3,315$            5,655$                 

Corridor Total 253,071$            

Divide Avenue Corridor

 Removals  

 Epoxy 

Pavement 

Markings  Signing

 Curb & 

Gutter 

 Asphalt  

Paving 

 Truncated 

Domes 

 Flashing 

Yellow Signals   Segment Total 

3‐lane section from Shafer Street and State Street 7,170$            13,999$           15,600$            36,769$               

3‐lane section from State Street and 26th Street 27,250$          26,870$           54,120$               

Widen the south sidewalk to a shared‐used path width 14,154$          14,154$               

Intersection of Divide Avenue and Washington Avenue 

Increase intersection radius in each quadrant 3,744$            6,500$            3,000$           1,040$                14,284$               

Intersection of Divide Avenue and 4th Street

Install FYA on Divide approaches sand install new signal controller  16,500$              16,500$               

Corridor Total 135,828$            

4th Street Corridor

Removals

 Epoxy 

Pavement 

Markings  Signing

 Curb & 

Gutter 

 Concrete 

Paving 

 Lighting 

Improvements 

 Flashing 

Yellow Signals 

 Signal 

Coordination   Segment Total 

3‐lane section from Century and Boulevard 11,956$          26,096$           6,400$              44,452$               

Install FYA on all approaches and install new signal controller 23,000$              23,000$               

Lighting system improvements  84,500$              84,500$               

Intersection of 4th Street and Century Avenue

Install FYA on all approaches and install new signal controller 23,000$              23,000$               

Re‐align the Century Avenue left turn lanes 31,369$          2,493$             6,864$              19,825$          83,850$         15,000$              159,401$            

Intersection of 4th Street and Divide Avenue

Install FYA on all approaches and install new signal controller 16,500$              16,500$               

Intersection of 4th Street and Boulevard Avenue

Signal coordination along Boulevard Avenue between 3rd Street and 7th Street  19,500$                19,500$               

Corridor Total 370,354$            

7th Street Corridor

Removals

 Epoxy 

Pavement 

Markings  Signing

 New 

Lighting 

System 

 Segment 

Total 

3‐lane section from Rosser and Boulevard 1,156$            1,375$             2,080$              4,610$          

Lighting system improvements  6,500$            84,500$          91,000$        

Relocate stop bars 352$                1,014$             1,366$          

Install “Stop Here for Pedestrian” signing  1,040$              1,040$          

Corridor Total 98,016$        

9th Street Corridor

Removals

 Epoxy 

Pavement 

Markings  Signing

 New 

Lighting 

System 

 Segment 

Total 

3‐lane section from Rosser and Boulevard 1,663$            2,490$             2,080$              6,232$          

Pedestrian crossings enhancement 1,997$             11,440$            13,437$        

Lighting system improvements  6,500$            84,500$          91,000$        

Relocate stop bars 270$                1,014$             1,284$          

Install “Stop Here for Pedestrian” signing  502$                187$                 3,120$              3,809$          

Corridor Total 96,093$        



Bismarck-Mandan MPO | City of Bismarck and City of Mandan
APPENDIX C

 

 
 

Cost Analysis (Continued) – Bismarck Corridors 
 

 

 

 

 

 

 

 

 

 

 

 

 

Front Avenu/Memorial Highway Corridor

 Removals  

 Epoxy 

Pavement 

Markings  Signing

 Curb & 

Gutter 

 Flashing 

Yellow 

Signals  Segment Total 

3‐lane section from Washington street and 12th Street 11,786$          19,231$           10,400$            41,417$             

Eliminate accesses 4,953$            3,250$            8,203$               

Intersection Front Avenue and 3rd street

Install FYA on all approaches and install new signal controller 23,000$         23,000$             

Corridor Total 72,620$             

26th Street Corridor

Removals

 Epoxy 

Pavement 

Markings  Signing

 Segment 

Total 

3‐lane section from Rosser Avenue and Main Avenue 5,379$            11,652$           6,240$              23,272$         

Corridor Total 23,272$         

19th Street Corridor

Removals

 Epoxy 

Pavement 

Markings  Signing

 Curb & 

Gutter 

 Asphalt  

Paving 

 Concrete 

Sidewalk   Segment Total 

3‐lane section from Capitol Avenue and Divide Avenue 3,783$            5,789$             4,160$              13,732$             

3‐lane section from Century Ave to LaSalle Dr  9,038$            14,636$           17,680$            41,354$             

Intersection of 19th Street and 43rd Street

Option #1 Realign intersection south of 43rd Street 4,013$            2,543$             3,630$              93,180$         103,366$          

Option #2 Extend 40' Pavement from Valley Loop Drive  to 43rd Street 3,298$             1,598$              79,950$          447,265$      88,000$              620,111$          

Corridor Total 778,563$          

Ward Road Corridor

Removals

 Epoxy 

Pavement 

Markings  Signing

 Curb & 

Gutter 

 Asphalt  

Paving 

 Bike Path 

Paving 

 Concrete 

Sidewalk 

 Driveway 

Paving  Segment Total 

Realignment of Ward Road and College Drive intersection 76,245$          4,102$             5,963$              47,450$          156,245$      25,556$              17,967$              20,085$                353,612$            

Corridor Total 353,612$            

Note: The above costs were developed utilizing lengths and areas measured in Microstation and multiplied by a unit cost based on the North Dakota Department of Transportation

2016 Average bid prices. The unit costs were adjusted to include miscellaneous items and a 30% contingency.
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Memo 
Date: Monday, January 25, 2016 

Project: Mandan and Bismarck Corridor Improvement Study – Bismarck-Mandan MPO 

To: Agency Representatives 

From: HDR 

Subject: Technical Memo #1 

1.0 Introduction 
The Bismarck-Mandan MPO has requested a transportation study to evaluate potential 

improvement of 20 corridors located in the cities of Mandan and Bismarck. Maps of the study 

areas are provided in Figures 1 and 2.  

The purpose of this memorandum (the Memo) is to provide an analysis of the existing 

conditions of each of the identified corridors. Traffic operations in terms of Level of Service 

(LOS) and volume-to-capacity (v/c) ratios are also evaluated, as well as unique corridor 

characteristics such as safety, lane configurations, and multimodal utilization.  

 

Figure 1. Bismarck Improvement Corridors 
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Figure 2. Mandan Improvement Corridors 

2.0 Purpose and Need 
The purpose of the corridor improvements is to increase the level of safety and mobility for the 
traveling public along the corridors by examining roadway deficiencies and incorporating 
feasible improvements throughout. The improvements are needed to reduce congestion, 
improve connectivity across Mandan and Bismarck, and reduce crashes throughout the study 
corridors. 

The corridors that have been selected by the Bismarck-Mandan MPO for the study include the 
following for the City of Bismarck: 

 Washington Street (Calgary Avenue to Divide Avenue) 

 Divide Avenue (Schafer Street to Bismarck Expressway/ND Highway 810) 

 4th Street (Century Avenue to Boulevard Avenue) 

 7th Street (Boulevard Avenue to Rosser Avenue) 
 9th Street (Boulevard Avenue to Rosser Avenue) 

 Front Avenue/Memorial Highway (Main Avenue to 12th Street) 

 26th Street (Divide Avenue to Airway Avenue) 

 19th Street (Divide Avenue to LaSalle Drive) 

 Ward Road (Edwards Avenue to Divide Avenue) 
 

  



Page 3 of 29 

 

The corridors that have been selected for the City of Mandan include the following: 

 Main Street /Business I-94 (ND Highway 25 to Twin City Drive) 

 Sunset Drive/6th Avenue NW (Main Street to Oil Red Trail) 

 ND Highway 6 (Main Street to 19th Street NW) 

 Old Red Trail (Mandan Avenue to Sunset Drive) 

 Mandan Avenue/ND Highway 1806 (Main Street to Old Red Trail) 

 3rd Street (ND Highway 6 to Memorial Highway) 

 19th Street (ND Highway 6 to ND Highway 1806) 

 Collins Avenue (Main Street to Oil Red Trail) 

 ND Highway 1806 North (Old Red Trail to 38th Street) 

 ND Highway 1806 South (Main Street to 19th Street) 

 Division Street (Sunset Avenue to 8th Avenue NE) 
 

2014 Average Daily Traffic (ADT) volumes and hourly traffic volume data for specified locations 

were provided by NDDOT. Site visits were conducted by HDR to observe and verify lane 

configurations, speed limits, and identify any potential sight distance or safety concerns. 

3.0 Traffic Operations 
The existing traffic operations of the corridors were assessed using a planning-level volume-to-

capacity and LOS approach based on the ARTPLAN analysis program within the HCS software. 

Using this methodology, characteristics such as daily traffic volumes, signal timings, and basic 

roadway lane geometry at the major intersections are used as inputs and are tailored with 

corridor-level information on peak hour traffic levels and heavy truck percentage estimates to 

generate generalized, locally-specific peak hour estimates of traffic operations. The 2014 ADT 

and hourly Miovision traffic volumes counts were provided by NDDOT for the major roadway 

segments within the study area. In addition to geometric, segment length, and segment speed 

inputs, additional corridor-specific inputs included: 

 Proportion of turning traffic:  percentage of peak traffic at the intersection turning left or 
right. 

 Heavy vehicle percentage:  percentage of peak traffic that is heavy trucks. For the 
Mandan and Bismarck corridors, the heavy vehicle percentages ranged from 1% to 23%. 

 K-factor:  percentage of daily traffic that occurs during the peak hour. For the Mandan 
and Bismarck corridors, the k-factors ranged from 7% to 12% of daily traffic.  

 D-factor:  percentage of travel in peak direction during peak period.  For the Mandan and 
Bismarck corridors, the d-factors ranged from 51% to 70%. 

3.1  Bismarck Corridor Traffic Operations Analysis 
The estimated level of service for each corridor segment located within the Bis-Man study area 

is provided in Figure 3. The analysis is based on 2014 traffic volumes and the figure depicts 

only the segments identified to have LOS of D, E and F. Segments experiencing LOS D through 

F under existing 2014 traffic volumes are most likely to experience worsening conditions and 

operations under long-range forecasted traffic volumes in the years to come.  



Page 4 of 29 

 

 

Figure 3. Bis-Man Corridor Estimated 2014 Existing LOS 

Complete LOS results are provided in Appendix A. The results are shown for the through-

movement intersection LOS at each main (primarily signalized) intersection as well as the LOS 

along each corridor segment. The through-movement intersection LOS is based on control 

delay for the primary through movements at the intersection. This LOS measure takes into 

account turning percentages and can be used as a method of showing when a corridor may 

require expansion or other improvement. For example, if the through movement LOS is D then 

the corridor is likely near capacity at the intersections, while a through movement of LOS E or F 

means expansion of the corridor should be assumed necessary at the planning level.  

The segment LOS reflects the quality of travel along each corridor. For the analysis, each 

corridor is broken up into smaller segments with major intersections on each end to determine 

each segment’s LOS. It is based on the combination of travel time delay due to intersection 

control and the travel speed for each segment. While it provides similar indication as to whether 

the road will likely require widening as the through-movement LOS, since it is based on travel 

speed, it is much better for creating an aggregate performance level for the corridor. 
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3.2  Bicycle Operations 
Due to the presence of on-street bicycle lanes along various corridors, further assessment was 

given to this mode of transit to provide a generalized overview of its current efficiency. Figure 4 

is a map provided by the Bismarck-Mandan MPO of designated bike routes and shared road 

usage within the City of Bismarck. Mandan does not currently have any designated on-street 

bike routes. As shown in Figure 4, currently Divide Avenue and Rosser Avenue consist of 

alternating segments of bike lanes and shared road signage. 16th street provides share the road 

signage from the intersection with Divide Avenue to Rosser Avenue. 26th Street incorporates 

shared road signage between the intersections of Divide Avenue and Railroad Avenue, and 

then provides a designated bike lane between Railroad Avenue and Bismarck Expressway. 

Wachter Avenue consists of share the road signage only.  

The concept of Bicycle LOS is meant to correspond to the cyclist’s perception of comfort and 

service that a roadway provides to bicyclists as a function of various roadway factors. The 

Bicycle LOS is similar to vehicle LOS methodology from HCM. It is based on delay encountered 

at the intersections and focuses on facility attributes such as the volume and speed of adjacent 

vehicles, heavy vehicle presence, and the presence of on-street parking. The bicycle LOS was 

determined for Divide Avenue and 26th Street as those corridors were included in the study. 

Divide Avenue was found to have an overall bicycle LOS of D due to the corridor alternating 

between a shared use lane and designated bike lane. 26th Street had an overall bicycle LOS of 

D for the length of the study corridor. 

 

Figure 4. City of Bismarck On-Street Bike Facilities 
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4.0 Safety Analysis 
The NDDOT provided crash data for the calendar years of 2012 to 2014. Only crashes that met 

the reportable crash threshold limits set by the State of North Dakota were provided by NDDOT. 

For the purpose of this report, the term “crash” is considered reportable by the North Dakota 

Crash Standards. 

The data provided by the NDDOT contains crash report information for each collision that 

designates it as taking place on either a roadway segment or at an intersection, followed by the 

associated crash characteristics and injuries as well. This information was used to separate the 

crashes for the analysis for each corridor segment and intersection. A summary of total crashes 

and total injury-related crashes for all corridors and intersections within the study area is 

provided in Table 1.  

Table 1. Crash Frequency for Study Area 

Location 
Total Intersection 

Crashes 

Injury-Related 
Intersection 

Crashes 
Total Segment 

Crashes 

Injury-Related 
Segment 
Crashes 

City of Bismarck 

2012 207 14 220 8 

2013 170 15 271 3 

2014 147 13 225 9 

Total 524 42 716 20 

City of Mandan   

2012 76 8 56 5 

2013 99 6 61 5 

2014 84 5 66 6 

Total 259 19 183 16 

4.1 City of Bismarck Crashes 
Total crashes occurring on Bismarck corridors were separated into two categories: intersection-

related or segment-related, based on how they were classified in the crash reports received 

from NDDOT. Crashes resulting in incapacitating and non-incapacitating injuries were also 

given extra consideration. The NDDOT crash data showed no fatalities occurring between the 

years 2012 to 2014 for any of the study corridors located within Bismarck.  Bismarck 

intersection crashes are shown in Figure 5. Figure 6 provides the locations of injury-related 

intersection crashes.  

Bismarck segment crashes are provided in Figure 7. Figure 8 provides the locations of injury-

related segment crashes. 
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Figure 5. Bismarck Intersection Crashes 2012-2014 

 

Figure 6. Bismarck Intersection Injury-Related Crashes 2012-2014 
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Figure 7. Bismarck Segment Crashes 2012-2014 

 

Figure 8. Bismarck Segment Injury-Related Crashes 2012-2014 
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Number of Injury-Related Crashes by Location in Bismarck 

The intersections that experienced the most crashes resulting in incapacitating injuries between 

2012 and 2014 were: 

 26th St and Broadway: 1 incapacitating crash 

 7th Street and E Rosser Ave: 2 incapacitating crashes  

 9th Street and E Ave C: 1 incapacitating crash  

 Divide Ave and 19th St: 1 incapacitating crash 
 

The segments that experienced the most injury-related crashes between 2012 and 2014 were: 

 Washington Street: 5 non-incapacitating injury-related crashes 

 Memorial-Front Street: 1 incapacitating and 1 non-incapacitating injury-related crashes 

 Divide Avenue: 5 non-incapacitating injury-related crashes 

 9th Street: 3 non-incapacitating injury-related crashes 

 4th Street: 1 incapacitating and 1 non-incapacitating injury-related crashes 

Manner of Collision by Location in Bismarck 

Bismarck segment crashes were analyzed by manner of collision. The most common crash type 

to occur along segments was rear end crashes, as shown in Figure 7. Divide Ave had the 

highest number of total segment crashes, as well as having the highest total of head-on 

collisions (4 crashes) and non-collision with motor vehicle crashes (19 crashes). Washington 

Street, 9th Street, and Divide experienced the highest total crashes resulting in injury, as shown 

in Table 2 and Figure 9. 

Table 2. Bismarck Segment Crashes by Manner of Collision 2012-2014 

Segment 
Head 

On Angle 
Rear 
End 

Sideswipe 
(SD)* 

Sideswipe 
(OD)* 

Non-Collision 
w/ Motor 

Vehicle Total 

4th St 0 4 35 6 0 6 51 

7th St 0 17 32 10 0 4 63 

9th St 1 11 65 9 0 3 89 

19th St 0 6 39 5 2 5 57 

26th St 1 11 46 6 2 9 75 

Divide Ave 4 20 123 19 3 17 186 

Memorial-Front 1 17 36 9 0 9 72 

Ward 0 1 1 0 0 2 4 

Washington 1 12 86 15 0 5 119 

*SD = Same Direction 
      

*OD = Opposite Direction 
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Figure 9. Bismarck Segment Crashes by Manner of Collision 2012-2014 

Intersection crashes were analyzed along each study corridor. The ten intersections shown to 

experience the highest level frequency of crashes over the three-year period were selected and 

examined further to determine intersection crash rates and comparisons of crash 

characteristics. Table 3 and Figure 10 show a crash comparison for each of the selected 

intersections based on manner of collision. 

Table 3. Bismarck Intersection Crashes by Manner of Collision 2012-2014 

Intersection 
Head 

On Angle 
Rear 
End 

Sideswipe 
(SD)* 

Sideswipe 
(OD)* 

Non-Collision 
w/ Motor 

Vehicle Total 

Memorial Hwy / 3rd St 0 24 4 1 0 1 30 

4th St / Century Ave 1 24 4 0 0 0 29 

Front Ave / 9th St 0 14 0 1 0 2 17 

Front Ave / 7th St 0 18 0 2 0 0 20 

9th St / Ave C 0 19 0 0 0 1 20 

Divide Ave / Schaffer St 0 11 19 0 0 3 33 

4th St / Boulevard Ave 0 11 3 0 0 1 15 

7th St / Rosser Ave 0 12 0 1 0 2 15 

Divide Ave / State St 1 7 16 3 0 1 28 

Washington Ave / Century Ave 0 4 7 0 0 2 13 

*SD = Same Direction 
       *OD = Opposite Direction 
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Figure 10. Bismarck Intersection Crashes by Manner of Collision 2012-2014 

The intersections of Divide Ave/ Schaffer St and Divide Ave/ State St experienced the most rear 

end collisions with 19 (58%) and 16 (57%) respectively. Only two head-on collisions were 

reported during the study period, one occurring at the intersection of 4th St/ Century Ave and 

one at the intersection of Divide Ave/ State St.  

Crash Severity by Location in Bismarck 

Segment crashes were also analyzed based on severity. Table 4 provides the crash values 

while Figure 11 provides a visual comparison of the severity of crash percentages experienced 

by each corridor. 4th Street and Memorial Highway – Front Ave were the only corridors that 

experienced crashes resulting in incapacitating injuries. Ward Rd was the only corridor segment 

to consist of 100% property-damage only (PDO) crashes (7 crashes). 
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Table 4. Bismarck Segment Crashes by Severity 2012-2014 

Segment Fatality 
Incapacitating 

Injury 
Non-incapacitating 

Injury 
Possible 

Injury 
Property 

Damage Only Total 

4th St 0 1 1 8 41 51 

7th St 0 0 1 12 50 63 

9th St 0 0 3 18 68 89 

19th St 0 0 1 12 44 57 

26th St 0 0 1 11 63 75 

Divide Ave 0 0 5 24 157 186 

Memorial-Front 0 1 1 15 55 72 

Ward 0 0 0 0 4 4 

Washington 0 0 5 24 90 119 

 

 

Figure 11. Bismarck Segment Crashes by Severity 2012-2014 
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Table 5 and Figure 12 show comparisons of intersection crashes based on severity. 

Table 5. Bismarck Intersection Crashes by Severity 2012-2014 

Intersection Fatality 
Incapacitating 

Injury 
Non-incapacitating 

Injury 
Possible 

Injury 
Property 

Damage Only Total 

Memorial Hwy / 3rd St 0 0 2 6 22 30 

4th St / Century Ave 0 0 2 8 19 29 

Front Ave / 9th St 0 0 2 2 13 17 

Front Ave / 7th St 0 0 1 7 12 20 

9th St / Ave C 0 1 1 7 11 20 

Divide Ave / Schaffer St 0 0 1 1 31 33 

4th St / Boulevard Ave 0 0 2 2 11 15 

7th St / Rosser Ave 0 2 2 2 9 15 

Divide Ave / State St 0 0 2 3 23 28 

Washington Ave / Century Ave 0 0 1 2 10 13 

 

 

Figure 12. Bismarck Intersection Crashes by Severity 2012-2014 

The intersection of 7th St / Rosser experienced the highest total number of injury-related 

crashes. The intersections of 9th St / Ave C and 7th St / Rosser Ave were also the only 

intersections to experience incapacitating injuries. 9th St / Ave C also had one of the highest 

angle crash percentages of 95%, as shown previously in Figure 10.  
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Crash Rates by Location in Bismarck 

Based on the crash data, ADT available, and segment lengths, crash rates were then calculated 

for each intersection and corridor segment to provide a consistent method of comparison in 

terms of relative safety. These crash rate values serve as a tool to prioritize and distinguish 

which corridors and intersections have the highest need for potential safety improvements. Each 

crash rate takes into account the total number of segment crashes during the study year period, 

ADT, and segment length. A list of segment crash rates, measured in crashes per million 

vehicle-miles of travel (MVM) in accordance with FHWA safety guidelines, for the Bismarck 

corridor segments is provided in Table 6. The corridors are listed in order of highest to lowest in 

accordance with their segment crash rate value. 

Table 6. Bismarck Corridor Segment Crash Rates 

Corridor 

Total 
Segment 
Crashes 

Segment Crash Rate 
(Crashes/MVM) 

Total Segment 
Injury Crashes 

Segment Injury Crash 
Rate (Crash/MVM) 

9th St 89 11.30 3 0.38 

7th St 63 9.16 1 0.15 

Memorial Hwy –Front Ave 72 6.99 2 0.19 

Washington St 119 5.55 5 0.23 

Divide Ave 186 4.63 5 0.12 

4th St 51 3.72 2 0.15 

26th St 75 3.39 1 0.05 

Ward Rd 4 2.62 0 0.00 

19th St 57 2.59 1 0.05 

 

Based on the analysis, 9th Street and 7th Street were found to have the highest segment crash 

rates for corridors studied within the City of Bismarck at 11.30 and 9.16 crashes per million 

vehicle-miles of travel, respectively. Memorial Highway – Front Street was found to have the 

third highest segment crash rate at 6.99 crashes per million vehicle-miles of travel. The 9th St 

and Washington Ave corridors were also found to experience the highest number of injury-

related crashes crash rates, resulting in either incapacitating or non-incapacitating injuries as 

previously shown in Figure 11. 

The ten intersections shown to experience the highest level frequency of crashes over the 

three-year period were selected and examined further to determine intersection crash rates. A 

comparison of intersection crash rates, measured as crashes per million entering vehicles 

(MEV), is provided in Table 7: 
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Table 7. Bismarck Corridor Intersection Crash Rates 

Intersection 

Total 
Intersection 

Crashes 

Intersection 
Crash Rate 

(Crash/MEV) 

Total 
Intersection 

Injury Crashes 

Intersection Injury 
Crash Rate 

(Crash/MEV) 

Front Ave / 3rd St 30 1.55 2 0.10 

4th St / Century Ave 29 1.28 2 0.09 

Front Ave / 9th St 17 1.12 2 0.13 

Front Ave / 7th St 20 1.02 1 0.05 

9th St / Ave C 20 1.00 2 0.10 

Divide Ave / Schafer St 33 0.98 1 0.03 

4th St / Boulevard Ave 15 0.84 2 0.11 

7th St / Rosser Ave 15 0.63 4 0.17 

Divide Ave / State St 28 0.59 2 0.04 

Washington Ave / Century Ave 13 0.43 1 0.03 

 

The Bismarck intersection with the highest intersection crash rate was identified as Memorial 

Highway and 3rd Street with 1.55 crashes per million entering vehicles. The intersection of 4th 

Street and Century Ave had the second highest crash rate at 1.28, and the intersection of Front 

Ave and 9th Street had the third highest at 1.12. The intersection with the highest injury crash 

rate was identified as 7th Street and Rosser Ave. 

Site Visit Observations 

The majority of the study corridors located within the City of Bismarck share similar 

characteristics in that they are two-lane undivided roadways, less than 35 mph speed limits, and 

located within residential or urban setting. 7th St and 9th St differ from the rest in that they are 

one-way directional travel only, each running adjacent to Bismarck Public High School and 

several nearby churches. The 19th Street corridor extends from Divide Avenue to north of 43rd 

Street. The corridor experiences variation in its typical section and grade north of its intersection 

with Century Ave and approaching the intersection with 43rd Ave.  

4.2 City of Mandan Crashes 
Similarly to what was done for the City of Bismarck crash analysis, total crashes were identified 

as either intersection- or segment-related. They were then classified based on severity. Overall 

intersection crash locations for the City of Mandan are shown in Figure 13. The most severe of 

those intersection crashes resulting in either a fatality, incapacitating or non-incapacitating 

injuries are provided in Figure 14. Segment crashes are provided in Figure 15, with 

corresponding severity locations provided in Figure 16. 



Page 16 of 29 

 

 

Figure 13. Mandan Intersection Crashes 2012-2014 

 

Figure 14. Mandan Intersection Injury-Related Crashes 2012-2014 
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Figure 15. Mandan Segment Crashes 2012-2014 

 

Figure 16. Mandan Segment Injury-Related Crashes 2012-2014 
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Number of Crashes by Location in Mandan 

The intersections that experienced the most injury-related crashes between 2012 and 2014 

were: 

 Main St and ND 1806 S: 1 incapacitating and 1 non-incapacitating injury-related crashes 

 ND 1806 S and Burlington St SE: 2 non-incapacitating injury-related crashes 

 3rd St and Memorial Highway: 1 incapacitating injury-related crash 

 3rd St and ND 1806 S: 1 incapacitating injury-related crash 
 

The segments that experienced the fatality and most injury-related crashes between 2012 and 

2014 were: 

 Main Street: 1 fatality and 3 non-incapacitating injury-related crashes 

 3rd Street: 3 non-incapacitating injury-related crashes 

 Sunset Dr / 6th Ave: 4 non-incapacitating injury-related crashes 

Manner of Collision by Location in Mandan 

The total overall segment crashes were analyzed based on manner of collision, as shown in 

Table 8 and Figure 17. Division Street experienced zero segment crashes during the study 

period. It is important to note that the Main Street corridor was as analyzed as two separate 

segments: the west portion between ND Hwy 25 and ND Hwy 6, and the east portion between 

ND Hwy 6 and Twin City Drive. The reason for this separation is due to the difference in 

characteristics such as ADT, speed limit, and rural vs urban setting between the two portions of 

roadway. 

Table 8. Mandan Segment Crashes by Manner of Collision 2012-2014 

Segment 
Head 

On Angle 
Rear 
End 

Sideswipe 
(SD)* 

Sideswipe 
(OD)* 

Non-Collision 
w/ Motor 

Vehicle Total 

Sunset Dr / 6th Ave 2 4 9 1 1 6 23 

Hwy 6 0 1 3 0 0 5 9 

Old Red Trail 0 1 3 0 1 3 8 

Mandan Ave 0 1 3 0 0 0 4 

3rd St 0 2 14 1 0 6 23 

19th St 0 0 0 1 0 1 2 

Collins Ave 0 2 5 2 0 2 11 

Hwy 1806 N 0 0 0 1 1 7 9 

Hwy 1806 S 1 7 12 1 1 3 25 

Division St 0 0 0 0 0 0 0 

Main St (Hwy 25 to Hwy 6) 0 1 1 0 0 6 8 

Main St (Hwy 6 to Twin City Dr) 2 20 18 12 0 9 61 

*SD = Same Direction 
       

*OD = Opposite Direction 
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Figure 17. Mandan Segment Crashes by Manner of Collision 2012 - 2014 

Main Street between ND Hwy 6 and Twin City Dr experienced the most angle crashes in 

comparison to other corridors, comprising approximately 33% of its total crashes. 3rd Street and 

Hwy 1806 S had the highest total rear-end crashes totaling to 14 (61%) and 12 (48%) 

respectfully. Sunset Drive, Highway 1806 S, and Main St were the only segments to experience 

head-on collisions. 

Intersections were also analyzed along each study corridor in Mandan to identify the ten 

intersections shown to experience the highest frequency of crashes over the three-year period. 

Table 9 and Figure 18 show the crash comparisons for each of the selected intersections based 

on manner of collision. Three intersections were reported to have three head-on collisions each: 

3rdt St / ND 1806 S, 3rd St/Memorial Hwy, and Main St/ND 1806 S. The intersection with the 

highest total of nine angle crashes (75% of the intersection’s crashes) was determined to be ND 

1806 S and Burlington St SE, while the intersection with the highest total of 13 rear end crashes 

(54% of the intersection’s total crashes) was found to be Main St and ND 1806 S. 
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Table 9. Mandan Intersection Crashes by Manner of Collision 2012-2014 

Intersection 
Head 

On Angle 
Rear 
End 

Sideswipe 
(SD)* 

Sideswipe 
(OD)* 

Non-Collision 
w/ Motor 

Vehicle Total 

Sunset Dr / Old Red Trail 1 4 7 1 0 0 13 

Main St / Mandan Ave / Memorial Hwy 0 7 8 1 0 1 17 

3rd St / ND 1806 S 3 8 2 3 0 4 20 

3rd St / Memorial Hwy 3 5 0 2 0 1 11 

Main St / ND 1806 S 3 7 13 0 0 1 24 

ND 1806 S / Burlington St SE 1 9 1 0 0 1 12 

Sunset Dr / 8th St NW 0 4 3 0 0 0 7 

Main St / Twin City Dr 0 4 3 0 0 0 7 

Main St / ND Hwy 6 1 2 3 0 0 1 7 

Main St / Collins Ave 0 4 0 1 0 1 6 

*SD = Same Direction 
       *OD = Opposite Direction 

       

 
Figure 18. Mandan Intersection Crashes by Manner of Collision 2012-2014 
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Crash Severity by Location in Mandan 

Segment crashes were also analyzed based on severity. Table 10 gives the total number of 

crashes for each segment based on severity. Figure 19 provides a visual comparison of the 

severity of crashes experienced by each corridor. Main Street was the only corridor within the 

study to experience a fatality. The fatality occurred as a non-collision with motor vehicle type 

crash in 2012 and involved a motorcycle. Incapacitating injury-related crashes occurred on two 

corridors: ND 1806 N, and the south portion of Highway 6 near 19th Street.  

Table 10. Mandan Segment Crashes by Severity 2012-2014 

Segment Fatality 
Incapacitating 

Injury 

Non-
incapacitating 

Injury 
Possible 

Injury 

Property 
Damage 

Only Total 

Sunset Dr / 6th Ave 0 0 4 3 16 23 

Hwy 6 0 1 0 3 5 9 

Old Red Trail 0 0 0 1 7 8 

Mandan Ave 0 0 0 0 4 4 

3rd St 0 0 3 2 18 23 

19th St 0 0 0 1 1 2 

Collins Ave 0 0 0 2 9 11 

Hwy 1806 N 0 1 0 0 8 9 

Hwy 1806 S 0 0 2 4 19 25 

Division St 0 0 0 0 0 0 

Main St (Hwy 25 to Hwy 6) 0 0 1 1 6 8 

Main St (Hwy 6 to Twin City Dr) 1 0 3 10 47 61 
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Figure 19. Mandan Segment Crashes by Severity 2012 - 2014 

Table 11 and Figure 20 show comparisons of intersection crashes based on severity. 

Table 7. Mandan Intersection Crashes by Severity 2012-2014 

Intersection Fatality 
Incapacitating 

Injury 

Non-
incapacitating 

Injury 
Possible 

Injury 

Property 
Damage 

Only Total 

Sunset Dr / Old Red Trail 0 0 1 3 9 13 

Main St / Mandan Ave / Memorial Hwy 0 0 1 2 14 17 

3rd St / ND 1806 S 0 1 0 5 14 20 

3rd St / Memorial Hwy 0 1 0 1 9 11 

Main St / ND 1806 S 0 1 1 4 18 24 

ND 1806 S / Burlington St SE 0 0 2 2 8 12 

Sunset Dr / 8th St NW 0 0 1 1 5 7 

Main St / Twin City Dr 0 0 0 1 6 7 

Main St / ND Hwy 6 0 0 0 3 4 7 

Main St / Collins Ave 0 0 0 2 4 6 
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Figure 20. Mandan Intersection Crashes by Severity 2012-2014 

Crash Rates by Location in Mandan 

A list of segment crash rates, measured in crashes per million vehicles-miles of travel (MVM), 

for the Mandan corridor segments is provided in Table 12. These rates take into account the 

total number of segment crashes during the study year period, ADT, and segment length and 

provide a comparison between the relative corridors. As was noted previously, Main St was 

separated into two segments from Hwy 25 to Hwy 6 and from Hwy 6 to Twin City Dr. The 

corridor with the highest crash rate of 2.11 crashes/MVM was identified as Main St between 

Hwy 6 and Twin City Drive. Hwy 1806 S had the second highest segment crash rate of 1.89 

crashes/MVM, followed by Sunset Dr/6th Ave with a crash rate of 1.84 crashes/MVM. Sunset 

Dr/6th Ave also had the highest segment injury crash rate of 0.32 crashes/MVM. 3rd St was 

determined to have the second highest injury crash rate of 0.21 crashes/MVM. 
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Table 8. Mandan Corridor Segment Crash Rates 

Corridor 
Total Segment 

Crashes 
Segment Crash Rate 

(Crashes/MVM) 
Total Segment 
Injury Crashes 

Segment Injury Crash 
Rate (Crash/MVM) 

Main St (Hwy 6 to Twin City Dr) 61 2.11 4 0.14 

Hwy 1806 S 25 1.89 2 0.15 

Sunset Dr / 6th Ave 23 1.84 4 0.32 

Collins Ave 11 1.65 0 0.00 

3rd St 23 1.64 3 0.21 

Hwy 6 9 1.47 1 0.16 

Hwy 1806 N 9 1.15 1 0.13 

Old Red Trail 8 0.92 0 0.00 

19th St 2 0.63 0 0.00 

Main St (Hwy 25 to Hwy 6) 8 0.55 1 0.07 

Mandan Ave 4 0.55 0 0.00 

Division St 0 0.00 0 0.00 

 

Ten intersections having the highest crash frequency were analyzed to determine intersection 

crash rates. A comparison of intersection crash rates, measured as crashes per million entering 

vehicles (MEV), is provided in Table 13. 

The Mandan intersection with the highest study area crash rate was ND 1806 S and Burlington 

St SE with 1.06 crashes/MEV. This intersection also had the highest injury crash rate at 0.18 

crashes/MEV. The intersection with the second highest crash rate was 3rd St and ND 1806 S 

with 1.05 crashes/MEV, followed by the intersection of Main St and ND 1806 S at 0.98 

crashes/MEV. Main St and ND 1806 S also had the second highest injury crash rate of 0.08 

crashes/MEV. 

Table 9. Mandan Corridor Intersection Crash Rates 

Intersection 

Total 
Intersection 

Crashes 

Intersection 
Crash Rate 

(Crash/MEV) 

Total 
Intersection 

Injury Crashes 

Intersection 
Injury Crash Rate 

(Crash/MEV) 

ND 1806 S / Burlington St SE 12 1.06 2 0.18 

3rd St / ND 1806 S 20 1.05 1 0.05 

Main St / ND 1806 S 24 0.98 2 0.08 

Sunset Dr / Old Red Trail 13 0.75 1 0.06 

Main St / ND Hwy 6 7 0.73 0 0.00 

3rd St / Memorial Hwy 11 0.56 1 0.05 

Main St / Mandan Ave / Memorial Hwy 17 0.52 1 0.03 

Sunset Dr / 8th St NW 7 0.45 1 0.06 

Main St / Collins Ave 6 0.39 0 0.00 

Main St / Twin City Dr 7 0.29 0 0.00 
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Site Visit Observations 

Based on site visits, several corridors were identified as having potential sight distance issues 

along horizontal curves and various intersections. The corridors in particular where concern was 

noted was the vertical grade and sight distance at the intersection of Sunset Drive and Division 

St, and horizontal curves along Old Red Trail/Mandan Ave and 19th Street. These corridors 

experience inconsistencies regarding lane widths and shoulder/curb as well.  

Main Street was found to experience the most crashes between Highway 6 and Twin City Drive. 

This 2-mile long segment of Main St has high access density, with approximately 24 cross-

streets and over 30 private entries with direct access to the Main Street corridor. In addition, on-

street parking is available along some portions as well. Managing the high level of access points 

could potentially help address the relatively high number of angle, head-on, and opposite-

direction sideswiping crashes that occurred along this segment.  

5.0 Conclusions 
Based on the ARTPLAN results, various corridors within the City of Mandan and the City of 

Bismarck were identified as having a LOS of D or worse under existing 2014 traffic conditions. 

These corridors can be expected to experience continued travel delays during peak conditions 

under forecasted conditions of expected traffic growth. 

Regarding other modes of travel, future improvements should consider improved connectivity 

for designated bicycle routes. The bicycle level of service indicates that bicycle service levels 

are higher when a corridor incorporated a designated bike route throughout its entirety rather 

than small alternating segments. Also, as potential roadway improvements are considered in the 

next phase of the study, future on-street bicycle needs (both to current bike routes and planned 

bike routes in the LRTP) should be considered in any recommendations. 

The safety analysis recognized the corridor segments and intersections with the highest crash 

rates and most severe crashes. While no fatalities occurred for any Bismarck corridors within 

the three-year study period, there were 42 intersection and 20 segment crashes resulting in 

incapacitating and non-incapacitating injuries. Bismarck’s 9th St corridor between Boulevard Ave 

and Rosser Ave was determined to have both the highest segment crash rate of 11.3 

crashes/MVM and the highest segment injury crash rate of 0.38 crashes/MVM. Bismarck’s 19th 

St corridor between Divide Ave and LaSalle Dr was found to have the lowest segment crash 

rate of 2.59 crashes/MVM, while Ward St from Divide Ave to Edwards Ave had the lowest 

segment injury crash rate of zero. Divide Ave, Washington St, and 9th St were found to have the 

highest occurrences of segment rear-end crashes. Divide Ave was also found to have the 

highest frequency of head-on collisions as well.  

Ten intersections with the highest crash frequencies were also identified within the Bismarck 

study area. Their intersection crash rates ranged from 0.43 crashes/MEV to 1.55 crashes/MEV, 

with the intersection of Washington Ave and Century Ave ranking at the lowest and the 

intersection of Memorial Highway and 3rd Street ranking at the highest.  

In the City of Mandan there were 16 segment and 19 intersection injury-related crashes that 

occurred during the three-year study period. Of the 16 injury-related segment crashes, one 
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consisted of a fatality and occurred on Main St. The segment with the highest segment crash 

rate was determined to be the Main St corridor between ND Hwy 6 and Twin City Dr with a 

crash rate of 2.11 crashes/MVM. The segment with the highest injury-related crash rate was 

Sunset Dr/6th Ave at 0.32 crashes/MVM. Division St had values of zero for both segment crash 

rate and segment injury crash rates. Main St between Hwy 6 and Twin City Dr was found to 

have the highest total of angle crashes than any other corridor. 3rd St and Hwy 1806 S had the 

highest occurrences of rear-end crashes.  

The ten intersections in Mandan with the highest crash frequencies had intersection crash rates 

ranging from 0.29 to 1.06 crashes/MEV. The intersection of Main St and Twin City Dr had the 

lowest of 0.29 crashes/MEV and no injuries reported, while the intersection of ND 1806 S and 

Burlington St SE had the highest intersection rate of 1.06 crashes/MEV as well as the highest 

intersection injury crash rate of 0.18 crashes/MEV. The intersection of 3rd St and ND 1806 S had 

the second-highest intersection crash rate of 1.05 crashes/MEV.  

. 
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Bismarck Corridors 

 

  

Washington St Divide Ave

Segment

Through Movement 

Intersection LOS Segment LOS Segment

Through Movement 

Intersection LOS Segment LOS

Divide Ave - Interstate Ave F F Bismarck Expressway - 26th St B B

Interstate Ave - Century Ave B B 26th St - 19th St F F

Century Ave - Calgary E F 19th St - State St B B

State St - 4th St C C

4th Street 4th St - Washington St C C

Segment

Through Movement 

Intersection LOS Segment LOS Washington St - Schaffer St B A

Boulevard - Divide C C

Divide - Interstate C C 7th Street

Interstate - Century B C Segment

Through Movement 

Intersection LOS Segment LOS

Boulevard - E Ave C C E

9th Street E Ave C - Rosser B C

Segment

Through Movement 

Intersection LOS Segment LOS

Rosser - E Ave C C C Front Ave - Memorial Hwy

E Ave C - Boulevard B D Segment

Through Movement 

Intersection LOS Segment LOS

Main Ave - Washington C A

26th St Washington - 3rd St C D

Segment

Through Movement 

Intersection LOS Segment LOS 3rd St - 5th St C E

Airway Ave - Bismarck Exp C B 5th St - 7th St C E

Bismarck Exp - Main St B A 7th St - 9th St B D

Main St - Rosser C D 9th St - 12th St B C

Rosser - Divide Ave C B

19th St

Ward Rd Segment

Through Movement 

Intersection LOS Segment LOS

Segment

Through Movement 

Intersection LOS Segment LOS Divide - Capitol C D

Ewards Ave - Divide Ave A A Capitol - Century B A

Century - 43rd Ave F F

43rd Ave - LaSalle Dr C C
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Mandan Corridors 

 

Sunset Drive/6th Ave 3rd Street SW

Segment

Through Movement 

Intersection LOS Segment LOS Segment

Through Movement 

Intersection LOS Segment LOS

Old Red Trail - N Interchange F F Hwy 6 - 9th Ave B E

N Interchange - S Interchange C D 9th Ave - 8th Ave B E

S Interchange - 2nd St B B 8th Ave - 1806 B A

2nd St- 1 St B E 1806 - Memorial Hwy E B

1st St - Main St B E

Highway 6 19th Street SE

Segment

Through Movement 

Intersection LOS Segment LOS Segment

Through Movement 

Intersection LOS Segment LOS

19th - Main st C B Hwy 6 - 8th Ave B A

8th Ave - ND 1806 B B

Old Red Trail Collins Ave

Segment

Through Movement 

Intersection LOS Segment LOS Segment

Through Movement 

Intersection LOS Segment LOS

Sunset Dr - Collins Ave B A Old Red Trail - 14th St B C

Collins Ave - Mandan Ave B B 14th St - 2nd St B B

2nd St - Main St B D

Mandan Ave Highway 1806 N

Segment

Through Movement 

Intersection LOS Segment LOS Segment

Through Movement 

Intersection LOS Segment LOS

Old Red Trail -Main St B A 38th St - Old Red Trail B A

Division Street Highway 1806 S

Segment

Through Movement 

Intersection LOS Segment LOS Segment

Through Movement 

Intersection LOS Segment LOS

6th St - ND 1806 B B 19th St - 3rd St C A

ND 1806 - 8th Ave B B 3rd St - Main St B B

Main Street

Segment

Through Movement 

Intersection LOS Segment LOS

Hwy 25 - 10th Ave NW B A

10th Ave NW - 6th Ave NW B C

6th Ave NW - 3rd Ave NW B D

3rd Ave NW - 1st St C E

1st St - Collins Ave D F

Collins Ave - 6th Ave NW C B

6th Ave NW - Memorial Hwy D D

Memorial Hwy - Twin City Dr C C
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Memo 
Date: Monday, April 25, 2016 

Project: Mandan and Bismarck Corridor Improvement Study – Bismarck-Mandan MPO 

To: Agency Representatives 

From: HDR 

Subject: Technical Memo #2 & #3 

1.0 Introduction 
The purpose of this memorandum (the Memo) is to provide an analysis of the forecasted 2040 

traffic operations for each of the corridors within the study area under a no-build alternative. In 

addition, preliminary low-cost alternatives to help improve traffic operations and safety are 

identified for each corridor and were presented at the second public input meetings held on 

March 29th and 31st of 2016. These alternatives will then be evaluated further to determine their 

level of effectiveness on improving traffic operations and will be communicated in the next 

Technical Memo #4. Alternative evaluation will include cost/benefit analysis for each as well as 

evaluation of Level of Service (LOS), capacity, environmental and social impacts, advantages 

and disadvantages, cost comparisons, and overall construction feasibility of the alternatives.  

Figure 1 shows the functional classification of roadways in Bismarck and Mandan. All corridors 

included in the study are categorized as either minor arterials or principal arterials, meaning 

these roadways are major thoroughfares for the city that move high volumes of traffic daily with 

a high degree of mobility. The alternatives discussed in this Memo have been identified as ways 

to improve the safety and traffic operation of each corridor to help the roadway function as the 

arterials they are meant to be.
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2.0 2014 Existing Traffic Operations 
The 2014 existing conditions LOS methodology, analysis, and results were provided in the 

previously submitted Technical Memo #1 (Memo #1). 2014 LOS for the Bismarck and Mandan 

study areas are provided in Figure 2. The results are shown for the through-movement 

intersection LOS at each main (primarily signalized) intersection as well as the LOS along each 

corridor segment.  

A safety analysis was also conducted as part of Memo #1 and was useful in identifying which 

corridors and intersections experienced the highest frequency of crashes, severity, as well as 

what types of crashes were most prevalent. This information proved beneficial in determining 

which preliminary alternatives were best suited for specific locations and movements. 2014 LOS 

results are provided in Appendix A.  

3.0 2040 Forecasted Traffic Operations (No Build) 
The Mandan and Bismarck Corridor Improvement Study traffic forecasts were developed 

through the following steps: 

• Traffic growth rates were forecasted for corridor segments by evaluating outputs from 
the Bismarck-Mandan MPO travel demand model. The modeled growth rates were 
based on a comparison for 2040 E+C scenario daily traffic volume output compared to 
2010 base year daily model output. 
 

o Year 2014 average daily traffic (ADT) volumes were the baseline data source for 
the analysis and forecasts. Modeled growth rates (30-year trend from the model) 
were prorated to a rate reflecting growth from 2014 to 2040. The model forecasts 
show the near-term period (2010 to 2025) had twice as fast growth as the longer-
term period (2026-2040). These model trends led to the assumption that 
approximately 18% of all forecasted 2010 to 2040 growth had occurred by 2014. 
 

o The prorated growth factor was then associated with each segment in the studied 
corridors where an ADT count was available to develop 2040 ADT forecasts. 
Note that the forecasts for this study use an updated methodology and data that 
provide slightly different 2040 E+C forecasting results than the 2015-2040 LRTP, 
since the 2014 ADT counts were not available at the time the LRTP was 
completed. 

 
 

• Growth rate factors were interpolated at corridor segments where data was not 
available. The forecasted growth rates are relatively consistent across most corridors, 
which verified that interpolating between segments did not skew the results. 
 

• Each segment’s forecasted growth rates were reviewed for appropriateness by 
calculating the peak hour percentage of daily traffic (often referred to as “K-factors”). 
2014 K-factors were then compared to 2040 K-factors for consistency. 
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Using the constraints of the existing infrastructure also referred to as the no-build alternative, 

the forecasted 2040 traffic volumes were applied to determine the estimated 2040 LOS for each 

corridor segment located within the Bismarck-Mandan study area. The 2040 LOS results are 

provided in Figure 3 and depict only the segments identified to have LOS of D, E and F. 2040 

LOS results are provided in Appendix B and followed the same methodology as was used for 

Memo #1. 

Comparing the 2014 and 2040 LOS results, there is no variance for Mandan but several 

corridors in Bismarck are projected to see deterioration in Level of Service by the year 2040. 

Divide Ave from Schafer St to Washington St will decrease from LOS A to LOS F. 4th St from 

Interstate Ave to Divide Ave will decrease from LOS C to LOS D. 7th St from Boulevard Ave to 

will decrease from LOS E to LOS F. Finally, Front Ave from 3rd St to 7th St will decrease from 

LOS E to LOS F.  

4.0 Preliminary Alternatives 
Two of the primary objectives of the Corridor Improvement Project are to improve traffic 

operations along the corridors and to reduce crashes by applying low-cost alternative solutions 

such as access management, signal modifications, geometry and lane reconfiguration, signing, 

and traffic calming measures. With these goals in mind, each corridor and major intersection 

was analyzed based on LOS and crash data to determine what, if any, alternatives could be 

applied to improve conditions. The following provides various alternatives for each of the 

Bismarck and Mandan corridors within the study area. 

4.1 Mandan Corridor Alternatives 
The major improvement corridors for Mandan are shown in Figure 4 with colored lines that 

represent the typical section of the proposed alternative with the associated existing conditions 

shown. Major intersection improvements are also shown in the figure as graphical insets with 

conceptual representation of the changes for Sunset Drive, Main Street, and the intersection 

with Mandan Avenue and Old Red Trail. Minor intersection improvements are not shown on this 

figure but are discussed below in the corridor segment discussion. 
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Main Street 

This segment includes the corridor of Main Street between Highway 25 and Twin City Drive. 

Currently, the corridor consists of very high access density and numerous consecutive signals. 

On-street parking is essential for businesses on Main St, but parallel parking may be 

contributing to less-desirable traffic operations.  

Proposed alternatives include: 

• No-build between Hwy 25 and 10th Ave NW (Hwy 6).  

• Install 3-lane section between 10th Ave NW and 3rd Ave NE. Keep on-street parking on 
north side and add on-street parking on the south side.  

o Provide more right-turn storage by lengthening turn lanes by eliminating two or 
three parking stalls at major intersections. .  

• Add protected left turn phasing at all signalized intersections. 

• Coordinate all traffic signals. 

• Improve all crosswalks, which have ADA accessible curb ramps.  
o Re-stripe all crosswalks. 
o Install Pedestrian Hybrid Beacon, also known as a HAWK beacon (High-Intensity 

Activated crossWalK). 
o Add advanced pedestrian crossing signage at those do not already have it (2nd 

Ave NW and 4th Ave NW). 
� 8th Ave NW 
� 7th Ave NW 
� 1st Ave NE 
� 2nd Ave NE 
� 4th Ave NE 
� 8th Ave NE 
� 9th Ave NE 
� 10th Ave NE 
� 11th Ave NE 
� 12th Ave NE 
� 13th Ave NE 

 
Sunset Drive / 6th Avenue 

This segment includes Sunset Drive and 6th Avenue between Old Red Trail and Main St. Based 

on feedback from attendees at the first public meeting, there is a concern of safety and traffic 

operations at the intersection of Sunset Drive and Old Red Trail. This is a location that 

experiences a number of rear-end, side-swipe, and angle crashes.  

Proposed alternatives include: 

• At the intersection of Old Red Trail and Sunset Dr: 
o Install a dedicated right turn lane for northbound to eastbound traffic on Sunset 

Dr.  
o Remove island on the west approach of Old Red Trail, and remove the 

channelized right-turn lane to prevent traffic from merging unsafely with 
southbound Sunset Drive traffic.  
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o Narrow the through lane for the southbound traffic immediately south of the 
intersection and make the right turn lane to the westbound I-94 ramp more 
defined. This would discourage drivers from inadvertently entering the right turn 
lane for the ramp.  

o Add clear advanced signage for drivers on the westbound I-94 off-ramp, so they 
know which turn lane they need to be in in order to get where they want to go. 
This would hopefully prevent drivers from making rushed lane changes in the 
turn bays immediately north of the off-ramp.  

o Install a raised median throughout intersection to allow for advanced signage of 
lane designations. 

o Install signal control on channelized right turn on eastbound-to-southbound 
approach.  

o Regarding signalization at the ramp, look at installing sequential lead-lag or split 
phase operation. 

• Coordinate timing of signals at the I-94 westbound and eastbound ramps with the signal 
at Old Red Trail. 

 
Highway 6 

This segment includes Highway 6 between Main Street and 19th Street. The corridor along this 

section consists of two-lane highway in a rural setting. 

Proposed alternatives include: 

• Installing a southbound left turn lane and a northbound right turn lane at the intersection 
of Hwy 6 and 19th Street (currently being done 2016). 

• Install advance signing to warn drivers of the upcoming Hwy 6 and 19th Street 
intersection. 

• Install lighting at Hwy 6 and 19th Street intersection to increase visibility for drivers. 
 

Old Red Trail 

This corridor consists of Old Red Trail between Sunset Drive and Mandan Avenue.  

Proposed alternatives include: 

• No-build between Sunset Drive and Mandan Avenue.  

• At the intersection of Old Red Trail and Mandan Avenue: 
o Flatten horizontal curve so speed reduction is not necessary, extend curb and 

gutter, and add advance warning signing. 
o Consolidate Tesoro access to one approach as a radial “T” intersection.  
o Install dedicated left turn lane into Tesoro for eastbound trucks. 

 
Mandan Avenue 

Mandan Avenue runs north and south between Old Red Trail and Main Street.  

Proposed alternatives include: 

• At intersection of Old Red Trail and Mandan Ave: 
o Install right turn lane for northbound trucks into Tesoro.  
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• For the intersection of Main St and Mandan Ave: 
o Update and restripe the pavement markings on intersection approaches. 
o Add lane extension skips through the intersection to help drivers navigate. 
o Add overhead lane designation signs on mast arms of traffic signal. 

 
3rd Street 

3rd Street runs east and west between Highway 6 and Memorial Highway. 

Proposed alternatives include: 

• Eliminate 4-way stops between Highway 6 and 8th Street and add pedestrian signing 
near Mary Stark Elementary School. 

o Pedestrian crossing associated with schools will be incorporated as part of the 
MPO School Safety Crossing Study.  

• At the intersection of 3rd Street and Memorial Highway: 
o Add curb and gutter or guardrail along radius to prevent erosion and enhance 

safety of turning vehicles. 
 

 

19th Street  

This section of roadway consists of 19th Street between Highway 6 and ND 1806. The segment 

of roadway between HWY 6 and Ridge Drive and between 14th Ave SE to HWY 1806 is a two-

lane rural section, but is in the process of being heavily developed with residential housing. 19th 

St runs past Fort Lincoln Elementary School. Pedestrian crossing associated with Fort Lincoln 

Elementary School will be incorporated as part of the MPO School Safety Crossing Study.  

Proposed alternatives include: 

• Extend the existing urban section from HWY 6 to Ridge Drive and 14th Ave SE to HWY 
1806.  

o Install 3-lane section.  

• Provide turn lanes to all major intersections between Ridge Drive and Hwy 6. 

• Install a 3-lane section and eliminate on-street parking for urban segment between 
Ridge Drive and 14th Ave SE.  
 

Collins Avenue 

Collins Avenue runs north and south between Old Red Trail and Main Street. There are 

currently sight distance issues at the east approach of the intersection of Division Street and 

Collins Ave due to the presence a retaining wall. 

Proposed alternatives include: 

• In consideration of the Starion Sports Complex to be located at the SE quadrant of the 
Old Red Trail and Collins Ave intersection, intersection improvements may be advisable: 

o Install traffic signal and left turn lanes in all quadrants. 
o Installation of a roundabout.  
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• At the intersection of 14th Street and Collins Ave: 
o Replace 4-way stop with a 2-way stop, with traffic on Collins Ave being free. 
o Possibly incorporate signalization if warranted. 

• At the intersection of Division St and Collins Ave: 
o Offset the retaining wall further back from the street to provide an increase in the 

sight distance triangle on the east approach of Division. 

• Improve sight distance triangle at residential intersections by offsetting retaining walls: 
o 5th St NE 
o 7th St NE 

 

Highway 1806 N 

This section of ND 1806 N runs north and south between 38th Street and Old Red Trail. The 

portion of this corridor is mostly rural; however it is expected to experience a high growth in 

traffic volumes by the year 2040 due to development. 

Proposed alternatives include: 

• Installation of left turn lane on northbound ND 1806 N at the intersection of 27th Ave. 

• At the intersection with 27th Ave, install a Pedestrian Hybrid Beacon (aka HAWK beacon) 
at the pedestrian crossing. 
 

Highway 1806 S 

This segment of roadway runs north and south between Main Street and 19th Street. Based on 

the crash data and feedback from attendees at the first public meeting, there is a safety concern 

regarding the intersection of ND 1806 S and Burlington St SE. Grocery store Dan’s Super 

Market is located near that intersection and there is a high frequency of conflicts between 

vehicles turning onto Burlington and between vehicles and pedestrians trying to navigate the 

intersection. 

Proposed alternatives include: 

• Install a 3-lane section between Main and 3rd S. 

• At the intersection of Burlington Street and ND 1806: 
o Add a pedestrian crossing and sidewalk along the east side of ND 1806 S (6th 

Ave SE). 
o Install a Pedestrian Hybrid Beacon (aka HAWK beacon) at the pedestrian 

crossing. 
o Introduce signalization if warranted. 
o Install left turn lane on ND 1806 S on the south approach and right turn lane on 

north approach for vehicles turning onto Burlington St. 

• At the intersection of 3rd St and ND 1806 S (6th Ave SE): 
o Extend curb and gutter around radius to control access into the gas station. 
o Line up left turn lane offsets on the east and west approaches. 
o Eliminate the boulevard on the east approach between the curb and sidewalk to 

improve intersection lane geometry without eliminating on-street parking.  

• Just south of the intersection of 3rd Street and ND 1806 S, the southbound through 
movement quickly merges from two through lanes to one with very little transition. 
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o Use one lane as a right turn lane on the north approach and drop it at the 
intersection. Therefore only one lane is carried through the intersection and 
eliminates the need for merging. 

o Incorporate a dedicated left turn lane. 

• No-build between 3rd St SE and 19th St SE. 
 

Division Street 

This portion of the study area includes Division Street between Sunset Drive and 8th Avenue 

NE. The land-use along this corridor is mostly residential.  

Proposed alternatives include: 

• At the intersection of Sunset Drive and Division Street: 
o Restripe stop bar on Division Street closer to perpendicular travel lane on Sunset 

Drive to increase sight distance on approach. 
o Maintain roadside vegetation and prune trees as necessary to provide adequate 

sight distance for drivers on Division Street approach. 

• At the intersection of Division Street and 6th Avenue: 
o Eliminate yield and stop control for Division Street approaches and allow for free 

through movement. Make 6th Avenue approaches stop controlled. 

• At the intersection of Division Street and Collins Avenue: 
o As previously mentioned, offset retaining wall further from roadway to provide 

increased sight distance for drivers on east Division Street approach. 

4.2 Bismarck Corridor Alternatives 
The major improvement corridors for Bismarck are shown in Figure 5 with colored lines that 

represent the typical section of the proposed alternative with the associated existing conditions 

shown. Minor intersection improvements are not shown on this figure but are discussed below in 

the corridor segment discussion.  
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Washington Street 

The Washington Street corridor within the study area includes the portion between Calgary 

Avenue and Divide Avenue.  

Propose alternatives include: 

• Install 3-lane section and eliminate on-street parking between Divide Ave and Century 
Ave. 

o Could also eliminate all parking and raise speed limit to 30-35 mph between 
cross streets Interstate Ave and Century Ave. 

• Install 3-lane section between cross streets Century Ave and Calgary Ave. 

• At the intersection of Washington St and Century Ave: 
o Reduce the negative offset of the left-turn lanes by aligning lanes to be in line. 
o Install Flashing Yellow Arrows (FYA) on all approaches at the intersection.  

• Coordinate Interstate Ave and Turnpike Ave signals.  

• At the intersection of Washington St and W Central Ave: 
o Close two access points (one on Washington St and One on Central) to the 

Tesoro gas station, closest to the intersection. 
 

Divide Avenue 

Divide Avenue runs east and west between Schafer St and Bismarck Expressway. 

Proposed alternatives include: 

• Install 3-lane section and eliminate on-street parking between Shafer St and State St, 
utilizing share-the-road signage for bicyclists.  

o Width of roadway could allow for on-street parking remaining on north side from 
Shafer St to Washington St using share-the-road signage. 

• Eliminate on-street parking and keep the bike lanes between Shafer St and Washington 
St. 

• Install 3-lane section and eliminate on-street parking, keep bike lanes between State St 
and 26th St.  

o Could also stripe bike lanes in a different color to increase visibility.  

• Eliminate on-street parking between State St and 26th St on one side, widen the south 
sidewalk to a shared-used path width and eliminate bike lanes.  

• No-build between 26th St and Bismarck Expressway.  

• At the intersection of Divide Ave and Washington Ave increase radius to accommodate 
turning vehicles on west approach. 

• At the intersection of Divide Ave and 4th Street: 
o Increase storage length for westbound left turning vehicles. 
o Install FYA on all approaches. 

 

4th Street 

The portion of 4th Street included in the study area runs north and south between Century 

Avenue and Boulevard Avenue. 
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Proposed alternatives include: 

• Install 3-lane section and eliminate parking on entire corridor between Century and 
Boulevard. 

o Width of roadway could allow for on-street parking remaining on one side from 
Century Ave to Capitol Ave.  

o Install FYA on all approaches. 

• At the intersection of 4th St and Century Ave: 
o Install FYA on all approaches. 
o Improve left turn offsets for car storage along Century Ave approaches to 

increase sight distance. 

• At the intersection of 4th St and Divide Ave: 
o Lengthen left turn bays on north and south approaches. 
o Add FYA and left turn detection (especially during PM peak hour). 

• At the intersection of 4th Street and Boulevard Ave: 
o Coordinate signals along Boulevard Ave between 3rd St and 7th Street to alleviate 

congestion on east approach of Boulevard Ave. 
� 3rd and 4th St signals are pre-timed 
� 6th St is actuated 
� 7th, 8th, and 9th Streets are pre-timed. 

. 
7th Street 

The segment of 7th Street included in the study area consists of the section of roadway between 

Boulevard Avenue and Rosser Avenue and allows for one-directional southbound traffic only. 

Proposed alternatives include: 

• Install 3 through lanes and eliminate parking on east side (so driver side car doors are 
opened to the curb) between Rosser and Boulevard. 

• Improve lighting along 7th Street corridor, especially in the school zone at Bismarck High 
School. 

• Move stop bars further back from crosswalks. 

• Install “Stop Here for Pedestrian” signing to get vehicles to stop further away from 
crosswalks. 

 

9th Street 

The segment of 9th Street included in the study area consists of the section of roadway between 

Boulevard Avenue and Rosser Avenue and allows for one-directional northbound traffic only. 

Proposed alternatives include: 

• Install 3 through lanes and eliminate parking on west side (so driver side car doors are 
opened to the curb) from Rosser to Boulevard. 

• At the intersection of 9th Street and Boulevard: 
o Keep existing left turn lane and two right turn lanes. 

• Introduce traffic calming measures (table tops, bump outs, etc.). 

• Enhance the all pedestrian crossings in school zone to increase visibility. 
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• Improve lighting along 9th Street corridor, especially in the school zone at Bismarck High 
School. 

• Move stop bars further back from crosswalks. 

• Enhance all pedestrian crossings along corridor. 

• Install “Stop Here for Pedestrian” signing to get vehicles to stop further away from 
crosswalks. 

 

Front Ave/Memorial Highway 

Front Ave / Memorial Highway runs east and west between Main Avenue and 12th Street. 

Proposed alternatives include: 

• No-build between Main Ave and Washington St.  

• No-build between Washington St and 12th St unless:  
o Unconventional lane widths are approved to allow for a 3 lane section, 

eliminating on-street parking.  

• Eliminate two access points for parking lot on the north side of Front Ave, just east and 
west of Mandan St.  

• At the intersection of Front Ave and 3rd Street: 
o Install FYA on all approaches. 

 
26th Street 

The portion of 26th Street included in the study area runs north and south between Divide 

Avenue and Airway Avenue. 

Proposed alternatives include: 

• No-build between Divide Ave and Rosser Ave. 

• Install 3-lane section, eliminating one side of on-street parking between Rosser Ave and 
Main Ave. 

• No-build between Main Ave and Airway Ave.  
 

19th Street 

This portion of 19th Street runs north and south between Divide Avenue and LaSalle Drive. 

Proposed alternatives include: 

• Install 3-lane section and eliminate on-street parking from LaSalle Dr to Century Ave.  

• At the intersection of 19th St and 43rd: 
o Realign 19th St approaches to line up. 
o Introduce left turn lane and shared right/through lane on northbound 19th St 

approach. 

• Add right turn lane for Shiloh and left turn lane for basin electric between Capitol and 
Century. 

o Require crossing guard wherever there is currently a pedestrian crossing 
beacon. 

• No-build between Century Ave and Capitol Ave.  
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• Install 3-lane section and eliminate on-street parking between Capitol Ave and Divide 
Ave.  

 

Ward Road 

This section of Ward Road exists between Edwards Avenue and Divide Avenue. 

Proposed alternatives include: 

• Realignment of Ward Road and College Drive intersection to a 90 degree angle, which 
would then intersected with Divide at a 90 degree angle.  

5.0 Conclusions 
Based the forecasted 2040 traffic volumes and the existing and forecasted LOS results, various 

preliminary alternatives were developed for each corridor within the study area. Some 

alternatives focus more on traffic operations and efficiency, while others are meant to mitigate 

safety concerns and crashes. Project stakeholders were included in the development of the 

preliminary alternatives and provided helpful insight.  

Utilizing various aspects of each of the proposed alternatives will be beneficial in improving not 

only traffic operations along each corridor, but also improve the safety at major intersections by 

reducing either the frequency of crashes or severity of crashes, and ultimately will assist in 

helping each corridor operate appropriately according to its functional classification. 
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Segment

Through Movement 

Intersection LOS Segment LOS Segment

Through Movement 

Intersection LOS Segment LOS

Old Red Trail -Main St F F 38th St - Old Red Trail F F

Division Street Highway 1806 S

Segment

Through Movement 

Intersection LOS Segment LOS Segment

Through Movement 

Intersection LOS Segment LOS

6th St - ND 1806 B B 19th St - 3rd St F F

ND 1806 - 8th Ave B B 3rd St - Main St B C

Main Street

Segment

Through Movement 

Intersection LOS Segment LOS

Hwy 25 - 10th Ave NW B A

10th Ave NW - 6th Ave NW C D

6th Ave NW - 3rd Ave NW D E

3rd Ave NW - 1st St E F

1st St - Collins Ave F F

Collins Ave - 6th Ave NW C B

6th Ave NW - Memorial Hwy F F

Memorial Hwy - Twin City Dr F F
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Memo 
Date: Wednesday, November 25, 2015 

Project: Mandan and Bismarck Corridors Improvement Study 

To: Steve Saunders, Bismarck-Mandan MPO 

From: Rick Stoppelmoor 

Subject: Evaluation of Truck Patterns through Mandan 

 

The purpose of this memorandum is to provide an assessment of truck patterns through 

Mandan for potential truck route analysis. Three different sources of data were used to assess 

truck flows through Mandan, focusing particularly on through truck movements on Main Street 

through central Mandan: 

• A StreetLight commercial vehicle flow dataset was purchased from StreetLight Data, Inc. 

• Conducting interviews with major firms / locations that generate truck traffic in and 

around Mandan to understand where their trucks came from / went to. 

• Assessing current corridor truck patterns based on NDDOT truck counts from the 

corridor.  

Assessment of StreetLight Data 
StreetLight Data’s product analyzes data from anonymous mobile devices (phones, GPS 

systems in vehicles, etc.) and takes that time and location data, analyzes it, and provides 

commercial or all vehicle mobility patterns for a place.  

For this study, the StreetLight data were a summary of origin-destination patterns in Mandan for 

commercial tuck trips. The data provided were summarized from seven (7) months of “typical 

traffic days” in 2014 and 20151 in a format of Origin Zone – Middle Filter Zone – Destination 

Zone. The data allow an understanding of commercial vehicle patterns through the study area, 

specifically set up to report which major roadways the trips originated from and where they were 

destined to when passing through the “middle filter” zone of interest – Main Street between 6th 

Avenue NW and Collins Avenue.  

Application of the StreetLight Data 

Figure 1 illustrates the locations of the Origin / Destination zones, along with the Middle Filter 

Zone on West Main St. As shown, the origin / destination zones covered the major entry and 

exit points into the central Mandan area, both east and west of the Main Street Filter Zone. 

Thus, most of the through traffic traveling through central Mandan via West Main Street should 

be picked up at one zone east of the Filter zone and at one zone west of the Filter zone. 

                                                
1
 May, August, and November 2014 and January, April, May, and June 2015. The data analyzed were 

from average weekdays (Monday through Thursday). 
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The data received from StreetLight were treated as a relative / proportional data set of travel 

through the area, with the understanding that the data represent only a sample of all commercial 

vehicles traveling through the study area. It is not known what portion of the StreetLight data 

sampled the major truck generators within Mandan (such as trucks accessing the Sunny Pit 

west of Mandan). Further, it is understood that a large portion of the StreetLight database 

includes light and medium commercial vehicles, so some of these trucks sampled were likely 

making local deliveries. To overcome this, stations were set up to identify those commercial 

trucks that were traveling through central Mandan.2  

The origin-destination stations were structured to focusing on trucks traveling directly through 

the study area (of all types), regardless of truck type, that are candidates to use an alternative 

truck route corridor. The proportional levels of travel through the Main Street Corridor are 

illustrated in Matrix form in Table 1.  

Table 1. Matrix of Proportional Travel through the Main Street Corridor, Percentage by 

Origin-Destination Pair 

Origin / 
Destination 

Zones 

1 Old 
Red 
Trail 

2 
I-94 
W 

3 
Sunset 

Dr 

4 
West 
Main 

5 
ND 6 S 

6 
Collins 

Ave 

7  
ND 

1806 S 

8 
Mandan 

Ave 

9  
East 

Main St 

10 
Memorial 

Hwy 

Total 
West 

to East 

1 Old Red Trail 

No Data – Both Stations West of Main Street 
Filter Zone 

0.0% 1.0% 0.2% 0.3% 1.1% 2.6% 

2 I-94 W 0.0% 0.7% 0.2% 0.8% 1.5% 3.1% 

3 Sunset Dr 0.2% 2.8% 0.7% 3.6% 6.0% 13.2% 

4 West Main 0.2% 0.2% 0.5% 7.8% 5.1% 13.8% 

5 ND 6 S 0.5% 0.0% 0.8% 11.3% 5.6% 18.2% 

6 Collins Ave 0.0% 0.0% 0.3% 0.2% 0.8% 

No Data – Both Stations East of Main Street Filter 
Zone 

1.3% 

7 ND 1806 S 0.0% 0.2% 1.1% 0.5% 0.0% 1.8% 

8 Mandan Ave 0.0% 0.3% 0.8% 1.0% 1.1% 3.3% 

9 East Main St 0.7% 2.2% 5.8% 7.8% 12.9% 29.4% 

10 Memorial 
Hwy 

0.2% 0.5% 3.1% 6.3% 3.3% 13.4% 

Total East to 
West 

0.8% 3.1% 11.2% 15.7% 18.2% 0.8% 4.6% 2.3% 23.8% 19.4% 100.0% 

 

The same data are illustrated as “desire lines” in Figure 2, where the higher the level of travel 

between two stations, the thicker the line is depicted.

                                                
2
 Upon review of the StreetLight data, a portion of the heavy commercial trucks traveling through Mandan 

on West Main are likely not captured in the data. Thus it is important to consider the other data sources 
provided in this memo. However, the travel patterns reflected in the StreetLight data are likely generally 
representative of through traffic in Mandan. 
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As shown in Table 1 and Figure 2, the highest-frequency O-D patterns through the Main Street 

corridor, in order are between: 

• ND 6 south of Main Street and East Main Street 

• West Main Street and East Main Street  

• West Main Street and Memorial Highway 

• Sunset Drive and Memorial Highway 

• Sunset Drive and East Main Street 

Commercial vehicle travel patterns from the data indicate: 

• The majority of the through travel are direct east-west trips through the Main Street 

corridor, or are to and from the south. Trip ends on the west side of Mandan are from 

West Main Street or south on Highway 6 (10th Ave SW) and on the east side of Mandan 

are oriented to I-94 or Memorial Highway.  

• The general travel patterns in the StreetLight data would indicate that if an alternate 

truck route were to have the possibility of moving traffic off of Main Street, a route south 

of Main Street would provide the most direct option. However, the data indicate that 

Main Street is the most direct route for many through commercial trips in Mandan. 

Local Interviews of Truck Trip Generators 
HDR conducted interviews with several firms and operations that generate high levels of truck 

trips in November 2015. These data provide insights into the percentage of current locally-

generated trucks and patterns through Mandan, particularly from the Sunny Pit. Most operations 

have defined routes that trucks typically travel. These routes typically connect to the Interstate 

or Expressway as quickly as possible. That is the case for many of the large 

Commercial/Industrial operations including Kist Livestock, Tesoro Refinery and Cloverdale 

Meats where the major connector is close to the business of operation. Though these 

operations all use separate routes, they are able to directly access an arterial route directly 

without creating traffic in downtown Mandan, via routes including: Memorial Highway to 

Interstate 194 (Bismarck Expressway), Old Red Trail to Interstate 94, and Mandan Avenue to 

Interstate 94. This is the case with the exception of local truck deliveries.  

The greatest generator of truck traffic in Mandan is aggregate trucks that are coming from or 

heading to the Sunny Pit. In discussions with two of the largest operations that use the Sunny 

Pit, they generate up to 360 truck trips daily on Main Street alone during peak construction 

seasons. This number does not include private trucks and smaller operations that are hauling 

from that location also. The primary haul route for these trucks is across the entire length of 

Main Street from west to east until they merge onto Interstate 94 east of downtown. The only 

route to avoid Main Street is to “back track” 2.5 miles to the west and use the I-94 Business 

Loop exit (Exit 147). For trucks oriented to the east, this is a significant amount of out-of-

direction travel. 

In talking with the owner of the pit, the owner stated that the remaining useful life of the Sunny 

Pit is between 2 and 5 years. While the owner encouraged the concept of a truck route, they 
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believed that aggregate trucks from the pit could potentially use it very little since the pit / mining 

operation would be moved to an undetermined location in the near future. Thus, the closing of 

the pit at its current location would reduce heavy truck traffic by an estimated 50-60 percent on 

Main Street through Mandan in the next 2 to 5 years. While there is uncertainty about where the 

next regional aggregate operation will arise in the future, as it stands a large percentage of 

Mandan’s Main Street truck traffic will disappear with a “Do Nothing” truck route approach. The 

uncertainty is where in the region the aggregate trucks will be routed when a new pit is 

established. 

Review of NDDOT Truck Counts 
Average Daily Traffic (ADT) truck counts available from NDDOT were reviewed. These data 

provide some additional reference for evaluating truck patterns through the Main Street corridor. 

A sample of those truck ADTs taken from the NDDOT website at each of our origin / destination 

stations is shown in Figure 3. In general, the truck ADTs shown in Figure 3 are somewhat 

consistent with the desire line travel patterns reflected in Figure 2. Specifically: 

• Truck volumes are relatively consistent (+/- 5%) through the Main St corridor in Central 

Mandan. This consistent level of truck traffic between Highway 6 and Memorial Highway 

indicates there are few major “sinks” or “sources” of truck traffic along the corridor. 

• Similar to the Streetlight data, prevailing travel patterns indicate two major movements: 

o Travel directly through Mandan from east to west on Main Street. 

o Travel between locations south of Main (ND 6 and ND 1806 and Memorial 

Highway) and east and west Main Street. 

• There appears to be limited truck traffic traveling between south and north Mandan (via 

Sunset Drive and Collins Ave / ND 1806). 
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Summary 
Based on a review of all available data sources, it appears that current truck patterns through 

central Mandan are predominantly: 

• Travel directly through Mandan from east to west on Main Street. 

• Travel between locations south of Main (ND 6 and ND 1806 and Memorial Highway) and 

east and west Main Street. 

The general travel patterns reflected by the StreetLight data and NDDOT traffic counts indicate 

that if an alternate truck route were to have the possibility of moving traffic off of Main Street, a 

route south of Main Street appears to provide the most direct option. However, the data also 

indicate that Main Street is the most direct route for many truck trips in Mandan. 

As noted, the Sunny Pit operation is anticipated to only have 2 to 5 years of remaining 

serviceable life at its current location. Based on our interview with local truck generators, and 

the traffic counts available from NDDOT, this operation accounts for at least 60% of the peak 

seasonal truck traffic along Main Street through Mandan. Thus, there is some uncertainty about 

the long term truck patterns through Mandan after this mining operation closes and potentially 

relocates within the area.  
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Memo 
Date: Monday, April 25, 2016 

Project: Mandan and Bismarck Corridors Improvement Study 

To: Steve Saunders, Bismarck-Mandan MPO and Justin Froseth, Mandan City Engineer 

From: HDR Engineering 

Subject: Mandan Truck Route Assessment  

 

The purpose of this memorandum is to provide a summary of the Mandan Truck Route 

Assessment.  

Existing Truck Patterns 
To determine the existing truck patterns on Main Street through central Mandan three different 

sources of data were used to assess truck flows, focusing particularly on through truck 

movements (See appendix A Truck Demand Assessment Memorandum): 

• A StreetLight commercial vehicle flow dataset was purchased from StreetLight Data, Inc. 

• Assessing current corridor truck patterns based on NDDOT truck counts from the 

corridor.  

• Conducting interviews with major trucking companies and locations that generate truck 

traffic in and around Mandan to understand truck travel patterns.  

Based upon the StreetLight Data collected for commercial vehicles, the majority of the truck 

traffic on Main Street is the result of direct east-west trips. The general travel patterns in the 

StreetLight data indicates that if an alternate truck route were to have the possibility of moving 

traffic off of Main Street, a route south of Main Street would provide the most direct option. 

However, the data indicates that Main Street is the most direct route for many commercial trips 

through Mandan. 

Average Daily Traffic (ADT) truck counts available from NDDOT were reviewed. These data 

provided some additional reference for evaluating truck patterns through the Main Street 

corridor.  Approximately 645 to 680 trucks per day travel along Main Street between 6th Avenue 

NW and 6th Avenue SE.   

HDR conducted interviews with several companies and operations that generate high levels of 

truck trips in November 2015. These interviews provided insights into the percentage of current 

locally-generated trucks and patterns through Mandan, particularly from the aggregate pit and 

asphalt plant located west of Mandan. Most local operations have defined routes that trucks 

typically travel. These routes typically connect to the Interstate or Expressway as quickly as 

possible.  
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The aggregate pit generates approximately 360 trucks per day. Based upon conversations with 

the aggregate pit owner, the aggregate pit will be relocated in the near future due to lack of 

available natural resources within the area. The proposed location of the new pit may reduce 

traffic along Main Street in Mandan as trucks will have reduced travel time utilizing other 

roadways.   

The asphalt plant west of Mandan generates approximately 75 trucks per day during the 

construction season. The asphalt plant will be relocated in the near future to the Twin City 

Industrial Site in East Mandan, thus further reducing the truck traffic on Main Street. With these 

two truck-generating sites relocated, truck traffic along Main Street could be reduced by as 

much as 66%.  

Alternative Truck Routes  
The general truck travel patterns indicate that if an alternate truck route were considered to 

move traffic off of Main Street, a route south of Main Street would provide the most direct option. 

As discussed previously, truck traffic along Main Street could be reduced by up to two-thirds of 

current utilization due to the relocation of the aggregate pit and asphalt plant.  

 

ND Hwy 6 accounts for approximately 70 trucks per day on Main Street. Roadway 

improvements and signed truck routes south of Mandan may further reduce the number of 

trucks on Main Street.  

The east west corridors south of Main Street shown in Figure 1 are the potential truck routes 

being considered. 

 
Figure 1: Mandan Truck Route Alternatives 
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3rd Street SW from ND Hwy 6 (10th Avenue SW) to Memorial Highway 

3rd Street SW is an asphalt surfaced 36’ wide urban street traversing through established 

residential neighborhoods. Mary Stark Elementary School is located on the south side of 3rd 

Street SW between 8th Avenue SW and 9th Avenue SW. The intersections of 8th Avenue and 9th 

Avenue with 3rd Street are controlled by a four-way stop with marked crosswalks. Except for the 

signalized intersection at ND Hwy 1806 and the stop signs at Memorial Highway, the remaining 

intersections with local residential streets are uncontrolled.  

 

Considering the location of Mary Stark Elementary School and the residential neighborhoods, 

we do not recommend further consideration of this alternative.   

 

19th Street SW from ND Hwy 6 (10th Avenue SW) to ND Hwy 1806 

19th Street SW is an asphalt surfaced 24’ two lane rural roadway from ND Hwy 6 to Ridge Drive 

and an asphalt surfaced 45’ wide urban street from Ridge Drive to ND Hwy 1806. Currently four 

residential subdivisions are under development along 19th Street from ND Hwy 6 to 8th Avenue 

SW and from 8th Avenue SW to ND Hwy 1806. 19th Street SW traverses through proposed 

developments and existing residential neighborhoods. Fort Lincoln Elementary School is located 

on the south side of 19th Avenue SW between Ridge Drive and 8th Avenue SE.  

 

In consideration of the location of Fort Lincoln Elementary School and the residential 

neighborhoods, we do not recommend further consideration of this alternative.   

45th Street (CR 138) from ND Hwy 6 (10th Avenue SW) to ND Hwy 1806 

45th Street is a 30’ wide rural county roadway with a gravel surface from ND Hwy 6 to ND Hwy 

1806 and is approximately 4 miles south of Main Street and just south of the Mandan Municipal 

Airport. Located just south of the Mandan Municipal Airport, this east-west roadway is 

approximately 1.7 miles long from ND Hwy 6 to ND Hwy 1806. In an effort to handle the 

increased truck traffic and accommodate trucks in a safe and efficient manner, 45th Street would 

need to be reconstructed to a hard surface roadway with some minor geometric improvements 

such as increasing the radius of horizontal curves and reducing the slope of the vertical profile 

at the east end the corridor near ND Hwy 1806. These improvements would require additional 

right of way and the reconstruction cost would be approximately $4.6 million. 

Summary and Recommendation 
In consideration of the significant reduction of the truck traffic on Main Street due to the 

relocation of the aggregate pit and the asphalt plant, and the cost for improvement of 45th Street 

from ND Hwy 6 to ND Hwy 1806 to serve as a truck route for a small volume of trucks, we 

recommend the no-build alternative.   
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Memo 
Date: Wednesday, November 25, 2015 

Project: Mandan and Bismarck Corridors Improvement Study 

To: Steve Saunders, Bismarck-Mandan MPO 

From: Rick Stoppelmoor 

Subject: Evaluation of Truck Patterns through Mandan 

 

The purpose of this memorandum is to provide an assessment of truck patterns through 

Mandan for potential truck route analysis. Three different sources of data were used to assess 

truck flows through Mandan, focusing particularly on through truck movements on Main Street 

through central Mandan: 

• A StreetLight commercial vehicle flow dataset was purchased from StreetLight Data, Inc. 

• Conducting interviews with major firms / locations that generate truck traffic in and 

around Mandan to understand where their trucks came from / went to. 

• Assessing current corridor truck patterns based on NDDOT truck counts from the 

corridor.  

Assessment of StreetLight Data 
StreetLight Data’s product analyzes data from anonymous mobile devices (phones, GPS 

systems in vehicles, etc.) and takes that time and location data, analyzes it, and provides 

commercial or all vehicle mobility patterns for a place.  

For this study, the StreetLight data were a summary of origin-destination patterns in Mandan for 

commercial tuck trips. The data provided were summarized from seven (7) months of “typical 

traffic days” in 2014 and 20151 in a format of Origin Zone – Middle Filter Zone – Destination 

Zone. The data allow an understanding of commercial vehicle patterns through the study area, 

specifically set up to report which major roadways the trips originated from and where they were 

destined to when passing through the “middle filter” zone of interest – Main Street between 6th 

Avenue NW and Collins Avenue.  

Application of the StreetLight Data 

Figure 1 illustrates the locations of the Origin / Destination zones, along with the Middle Filter 

Zone on West Main St. As shown, the origin / destination zones covered the major entry and 

exit points into the central Mandan area, both east and west of the Main Street Filter Zone. 

Thus, most of the through traffic traveling through central Mandan via West Main Street should 

be picked up at one zone east of the Filter zone and at one zone west of the Filter zone. 

                                                
1
 May, August, and November 2014 and January, April, May, and June 2015. The data analyzed were 

from average weekdays (Monday through Thursday). 
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The data received from StreetLight were treated as a relative / proportional data set of travel 

through the area, with the understanding that the data represent only a sample of all commercial 

vehicles traveling through the study area. It is not known what portion of the StreetLight data 

sampled the major truck generators within Mandan (such as trucks accessing the Sunny Pit 

west of Mandan). Further, it is understood that a large portion of the StreetLight database 

includes light and medium commercial vehicles, so some of these trucks sampled were likely 

making local deliveries. To overcome this, stations were set up to identify those commercial 

trucks that were traveling through central Mandan.2  

The origin-destination stations were structured to focusing on trucks traveling directly through 

the study area (of all types), regardless of truck type, that are candidates to use an alternative 

truck route corridor. The proportional levels of travel through the Main Street Corridor are 

illustrated in Matrix form in Table 1.  

Table 1. Matrix of Proportional Travel through the Main Street Corridor, Percentage by 

Origin-Destination Pair 

Origin / 
Destination 

Zones 

1 Old 
Red 
Trail 

2 
I-94 
W 

3 
Sunset 

Dr 

4 
West 
Main 

5 
ND 6 S 

6 
Collins 

Ave 

7  
ND 

1806 S 

8 
Mandan 

Ave 

9  
East 

Main St 

10 
Memorial 

Hwy 

Total 
West 

to East 

1 Old Red Trail 

No Data – Both Stations West of Main Street 
Filter Zone 

0.0% 1.0% 0.2% 0.3% 1.1% 2.6% 

2 I-94 W 0.0% 0.7% 0.2% 0.8% 1.5% 3.1% 

3 Sunset Dr 0.2% 2.8% 0.7% 3.6% 6.0% 13.2% 

4 West Main 0.2% 0.2% 0.5% 7.8% 5.1% 13.8% 

5 ND 6 S 0.5% 0.0% 0.8% 11.3% 5.6% 18.2% 

6 Collins Ave 0.0% 0.0% 0.3% 0.2% 0.8% 

No Data – Both Stations East of Main Street Filter 
Zone 

1.3% 

7 ND 1806 S 0.0% 0.2% 1.1% 0.5% 0.0% 1.8% 

8 Mandan Ave 0.0% 0.3% 0.8% 1.0% 1.1% 3.3% 

9 East Main St 0.7% 2.2% 5.8% 7.8% 12.9% 29.4% 

10 Memorial 
Hwy 

0.2% 0.5% 3.1% 6.3% 3.3% 13.4% 

Total East to 
West 

0.8% 3.1% 11.2% 15.7% 18.2% 0.8% 4.6% 2.3% 23.8% 19.4% 100.0% 

 

The same data are illustrated as “desire lines” in Figure 2, where the higher the level of travel 

between two stations, the thicker the line is depicted.

                                                
2
 Upon review of the StreetLight data, a portion of the heavy commercial trucks traveling through Mandan 

on West Main are likely not captured in the data. Thus it is important to consider the other data sources 
provided in this memo. However, the travel patterns reflected in the StreetLight data are likely generally 
representative of through traffic in Mandan. 
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As shown in Table 1 and Figure 2, the highest-frequency O-D patterns through the Main Street 

corridor, in order are between: 

• ND 6 south of Main Street and East Main Street 

• West Main Street and East Main Street  

• West Main Street and Memorial Highway 

• Sunset Drive and Memorial Highway 

• Sunset Drive and East Main Street 

Commercial vehicle travel patterns from the data indicate: 

• The majority of the through travel are direct east-west trips through the Main Street 

corridor, or are to and from the south. Trip ends on the west side of Mandan are from 

West Main Street or south on Highway 6 (10th Ave SW) and on the east side of Mandan 

are oriented to I-94 or Memorial Highway.  

• The general travel patterns in the StreetLight data would indicate that if an alternate 

truck route were to have the possibility of moving traffic off of Main Street, a route south 

of Main Street would provide the most direct option. However, the data indicate that 

Main Street is the most direct route for many through commercial trips in Mandan. 

Local Interviews of Truck Trip Generators 
HDR conducted interviews with several firms and operations that generate high levels of truck 

trips in November 2015. These data provide insights into the percentage of current locally-

generated trucks and patterns through Mandan, particularly from the Sunny Pit. Most operations 

have defined routes that trucks typically travel. These routes typically connect to the Interstate 

or Expressway as quickly as possible. That is the case for many of the large 

Commercial/Industrial operations including Kist Livestock, Tesoro Refinery and Cloverdale 

Meats where the major connector is close to the business of operation. Though these 

operations all use separate routes, they are able to directly access an arterial route directly 

without creating traffic in downtown Mandan, via routes including: Memorial Highway to 

Interstate 194 (Bismarck Expressway), Old Red Trail to Interstate 94, and Mandan Avenue to 

Interstate 94. This is the case with the exception of local truck deliveries.  

The greatest generator of truck traffic in Mandan is aggregate trucks that are coming from or 

heading to the Sunny Pit. In discussions with two of the largest operations that use the Sunny 

Pit, they generate up to 360 truck trips daily on Main Street alone during peak construction 

seasons. This number does not include private trucks and smaller operations that are hauling 

from that location also. The primary haul route for these trucks is across the entire length of 

Main Street from west to east until they merge onto Interstate 94 east of downtown. The only 

route to avoid Main Street is to “back track” 2.5 miles to the west and use the I-94 Business 

Loop exit (Exit 147). For trucks oriented to the east, this is a significant amount of out-of-

direction travel. 

In talking with the owner of the pit, the owner stated that the remaining useful life of the Sunny 

Pit is between 2 and 5 years. While the owner encouraged the concept of a truck route, they 
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believed that aggregate trucks from the pit could potentially use it very little since the pit / mining 

operation would be moved to an undetermined location in the near future. Thus, the closing of 

the pit at its current location would reduce heavy truck traffic by an estimated 50-60 percent on 

Main Street through Mandan in the next 2 to 5 years. While there is uncertainty about where the 

next regional aggregate operation will arise in the future, as it stands a large percentage of 

Mandan’s Main Street truck traffic will disappear with a “Do Nothing” truck route approach. The 

uncertainty is where in the region the aggregate trucks will be routed when a new pit is 

established. 

Review of NDDOT Truck Counts 
Average Daily Traffic (ADT) truck counts available from NDDOT were reviewed. These data 

provide some additional reference for evaluating truck patterns through the Main Street corridor. 

A sample of those truck ADTs taken from the NDDOT website at each of our origin / destination 

stations is shown in Figure 3. In general, the truck ADTs shown in Figure 3 are somewhat 

consistent with the desire line travel patterns reflected in Figure 2. Specifically: 

• Truck volumes are relatively consistent (+/- 5%) through the Main St corridor in Central 

Mandan. This consistent level of truck traffic between Highway 6 and Memorial Highway 

indicates there are few major “sinks” or “sources” of truck traffic along the corridor. 

• Similar to the Streetlight data, prevailing travel patterns indicate two major movements: 

o Travel directly through Mandan from east to west on Main Street. 

o Travel between locations south of Main (ND 6 and ND 1806 and Memorial 

Highway) and east and west Main Street. 

• There appears to be limited truck traffic traveling between south and north Mandan (via 

Sunset Drive and Collins Ave / ND 1806). 
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Summary 
Based on a review of all available data sources, it appears that current truck patterns through 

central Mandan are predominantly: 

• Travel directly through Mandan from east to west on Main Street. 

• Travel between locations south of Main (ND 6 and ND 1806 and Memorial Highway) and 

east and west Main Street. 

The general travel patterns reflected by the StreetLight data and NDDOT traffic counts indicate 

that if an alternate truck route were to have the possibility of moving traffic off of Main Street, a 

route south of Main Street appears to provide the most direct option. However, the data also 

indicate that Main Street is the most direct route for many truck trips in Mandan. 

As noted, the Sunny Pit operation is anticipated to only have 2 to 5 years of remaining 

serviceable life at its current location. Based on our interview with local truck generators, and 

the traffic counts available from NDDOT, this operation accounts for at least 60% of the peak 

seasonal truck traffic along Main Street through Mandan. Thus, there is some uncertainty about 

the long term truck patterns through Mandan after this mining operation closes and potentially 

relocates within the area.  
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APPENDIX H 
Public Involvement  

To encourage public participation and to solicit public input, an interactive webpage was 
developed and three rounds of public input meetings were conducted in the cities of Mandan 
and Bismarck.   

The study corridors and the existing conditions were presented at first round of public input 
meetings held at the Mandan City Hall on January 26, 2016, and at the Bismarck Public Library 
on January 28, 2016.  Not Including staff, the attendance at the Mandan Public Meeting was 8 
citizens and the attendance at the Bismarck Public Meting was 10 citizens.  

Preliminary alternatives for corridors within both cities were presented at the second round of 
public meetings held at the Mandan City Hall on March 29, 2016 and at the Bismarck Public 
Library on March 31, 2016. Not Including staff, the attendance at the Mandan Public Meeting 
was 2 citizens and the attendance at the Bismarck Public Meting was 3 citizens. 

At the third round of public meetings held on at the Bismarck Public Library on June 1, 2016 and 
at the Mandan City Hall on June 2, 2016 the alternatives were discussed in further detail and 
analyzed to determine to what extent their effectiveness will have on traffic operations and 
safety. Through this process, the most beneficial mitigation efforts could be identified and given 
focus. Not Including staff, the attendance at the Mandan Public Meeting was 5 citizens and the 
attendance at the Bismarck Public Meting was 7 citizens. 

Throughout the duration of the study a total of 7 comments were received by various sources: 

 1 Letter  
 1 Telephone  
 2 Comment forms at public meetings 
 2 Email correspondence 
 1 Web page submittal on Interactive map  

Included in this appendix are the public meeting presentations, attendance sheets and 
comments received.  
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Public Meeting 1
January 26, 2016 
Mandan City Hall

Mandan-Bismarck 
Corridor Improvement 
Study



 Purpose of the Mandan‐Bismarck Corridor Improvement 
Study

 Corridors included in the study 

 Existing traffic operations within the corridors

 Input opportunities

 Next steps

Agenda



Mandan Corridors



Progress To Date

 Gathered existing conditions data 

 Existing traffic volumes

 Existing vehicle crash data

 Site visit of the corridors

 Analyzed existing conditions data

 Initiated the public involvement process

Anticipated Schedule

2015

Study Kick Off
August 2015  

Existing 
Conditions 
Evaluation
Sept‐Dec 2015  

Public 
Meeting 1
January 2016   

Alternatives 
Development
March 2016 

Public 
Meeting 2
March 2016   

Alternatives 
Evaluation 
April/May 2016

Public 
Meeting 3
April 2016   

Prepare 
Report
Document
June/July 2016

2016

W
E 

ar
e H

er
e



Level of Service Definition



Analysis- Traffic Operations

LOS A

• Light Traffic / 
Free Flow 
Speeds

LOS B

• Slightly 
Congested / 
Still Free Flow 
Speeds

LOS C

• Moderate 
Congestion / 
Speeds Near 
Free Flow

LOS E

• Congestion / 
Irregular 
Traffic Flow

• Road at 
Capacity / 
Gridlock with 
Frequent 
Stops

LOS D

• Speeds 
Reduced / 
Lane Changes 
Restricted

LOS F



Analysis- Traffic Crashes



Analysis- Traffic Crashes



Evaluate forecast year 2040 conditions

Based upon the existing and future conditions evaluation, input from the public 
and agencies develop alternatives for each of the corridors  

Next Steps

Alternatives 
Development
March 2016 

Public 
Meeting 2
March 2016   

Alternatives 
Evaluation 
April/May 2016

Public 
Meeting 3
April 2016   

Prepare 
Report
Document
June/July 2016

Present preliminary alternatives to the public to solicit input from the public

Utilize performance measures and selection criteria to evaluate each of the 
alternatives 

Present recommended alternatives for each of the corridors

Prepare draft report document 

Present report to City Commissions and NDDOT Management

Prepare final report



Truck Route Evaluation



 Identify alternative truck routes

Truck Route Next Steps

Alternatives 
Development
March 2016 

Alternatives 
Evaluation 
April/May 2016

 Utilize performance measures and selection 
criteria to evaluate each of the alternatives 



 Complete comment cards
 Go to the Website:

MandanBismarckCorridors.com 
 Provide additional comments on our website

Stay Involved



Questions or Comments?



 Website:  MandanBismarckCorridors.com

 Mailed Comments:
Rick Stoppelmoor
HDR Engineering, Inc.
4503 Coleman St., Suite 105 
Bismarck, ND 58503

Thank You!







© 2014 HDR, Inc., all rights reserved.

Public Meeting 1
January 28, 2016 
Bismarck Public Library

Mandan-Bismarck 
Corridor Improvement 
Study



 What is the Mandan‐Bismarck Corridor Improvement 
Study

 Corridors included in the Study 

 Existing Traffic Operations within the corridors

 Input opportunities

 Next Steps

Agenda



Bismarck Corridors



Progress To Date

 Gathered existing conditions data 

 Existing traffic volumes

 Existing vehicle crash data

 Site visit of the corridors

 Analyzed existing conditions data

 Initiated the public involvement process

Anticipated Schedule

2015

Study Kick Off
August 2015  

Existing 
Conditions 
Evaluation
Sept‐Dec 2015  

Public 
Meeting 1
January 2016   

Alternatives 
Development
March 2016 

Public 
Meeting 2
March 2016   

Alternatives 
Evaluation 
April/May 2016

Public 
Meeting 3
April 2016   

Prepare 
Report
Document
June/July 2016

2016

W
E 

ar
e H

er
e



Level of Service Definition



Analysis- Traffic Operations

Level of Service 
(LOS) A

• Light Traffic / 
Free Flow 
Speeds

LOS B

• Slightly 
Congested / 
Still Free Flow 
Speeds

LOS C

• Moderate 
Congestion / 
Speeds Near 
Free Flow

LOS D

• Speeds 
Reduced / 
Lane Changes 
Restricted

LOS E

• Congestion / 
Irregular 
Traffic Flow

LOS F

• Road at 
Capacity / 
Gridlock with 
Frequent 
Stops



Analysis- Traffic Crashes



Analysis- Traffic Crashes



Evaluate forecast year 2040 conditions

Based upon the existing and future conditions evaluation, input from the public 
and agencies develop alternatives for each of the corridors  

Next Steps

Alternatives 
Development
March 2016 

Public 
Meeting 2
March 2016   

Alternatives 
Evaluation 
April/May 2016

Public 
Meeting 3
April 2016   

Prepare 
Report
Document
June/July 2016

Present preliminary alternatives to the public to solicit input from the public

Utilize performance measures and selection criteria evaluate each of the 
alternatives 

Present recommended alternatives for each of the corridors

Prepare draft report document 

Present report to City Commissions and NDDOT Management

Prepare final report



 Complete comment cards
 Go to the Website:

MandanBismarckCorridors.com 
 Provide additional comments on our website

Stay Involved



Questions or Comments?



 Website:  MandanBismarckCorridors.com

 Mailed Comments:
Rick Stoppelmoor
HDR Engineering, Inc.
4503 Coleman St., Suite 105 
Bismarck, ND 58503

Thank You!









© 2014 HDR, Inc., all rights reserved.

Public Meeting 2
March 29, 2016 
Mandan City Hall

Mandan-Bismarck 
Corridor Improvement 
Study



Mandan Corridors



Progress To Date

 Gathered existing conditions data 

 Analyzed existing conditions data

 Initiated the public involvement process

 Identified Preliminary Improvement Alternatives

Anticipated Schedule

2015

Study Kick Off
August 2015  

Existing 
Conditions 
Evaluation
Sept‐Dec 2015  

Public 
Meeting 1
January 2016   

Alternatives 
Development
March 2016 

Public 
Meeting 2
March 2016   

Alternatives 
Evaluation 
April/May 2016

Public 
Meeting 3
April 2016   

Prepare 
Report
Document
June/July 2016

2016

W
e a

re
 H

er
e



Roadway Functional Classification



Projected 2040 Level of Service (LOS)



Preliminary Improvement Alternatives



Preliminary Improvement Alternatives



Preliminary Improvement Alternatives



Preliminary Improvement Alternatives



Preliminary Improvement Alternatives



Next Steps

Alternatives 
Evaluation 
April/May 2016

Public 
Meeting 3
April 2016   

Prepare 
Report
Document
June/July 2016

Utilize performance measures and selection criteria to evaluate each of the 
alternatives 

Present recommended alternatives for each of the corridors

Prepare draft report document 

Present report to City Commissions and NDDOT Management

Prepare final report



Truck Route Evaluation
Current Truck Average Daily Traffic (ADT)



Truck Route Alternatives 



 Relocation of aggregate pit and the asphalt plant 

Truck Route Recommendation

 Anticipated cost for reconstructing 45th Street

 The no build alternative is being recommended



 Complete comment cards
 Go to the Website:

MandanBismarckCorridors.com 
 Provide additional comments on our website

Stay Involved



Questions or Comments?



 Website:  MandanBismarckCorridors.com

 Mailed Comments:
Rick Stoppelmoor
HDR Engineering, Inc.
4503 Coleman St., Suite 105 
Bismarck, ND 58503

Thank You!
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Public Meeting 2
March 31, 2016 
Bismarck Public Library

Mandan-Bismarck 
Corridor Improvement 
Study



Bismarck Corridors



Progress To Date

 Gathered existing conditions data 

 Analyzed existing conditions data

 Initiated the public involvement process

 Identified Preliminary Improvement Alternatives

Anticipated Schedule

2015

Study Kick Off
August 2015  

Existing 
Conditions 
Evaluation
Sept‐Dec 2015  

Public 
Meeting 1
January 2016   

Alternatives 
Development
March 2016 

Public 
Meeting 2
March 2016   

Alternatives 
Evaluation 
April/May 2016

Public 
Meeting 3
April 2016   

Prepare 
Report
Document
June/July 2016

2016

W
e a

re
 H

er
e



Roadway Functional Classification



Projected 2040 Level of Service (LOS)



Preliminary Improvement Alternatives



Preliminary Improvement Alternatives



Preliminary Improvement Alternatives



Preliminary Improvement Alternatives



Preliminary Improvement Alternatives



Next Steps

Alternatives 
Evaluation 
April/May 2016

Public 
Meeting 3
April 2016   

Prepare 
Report
Document
June/July 2016

Utilize performance measures and selection criteria evaluate each of the 
alternatives 

Present recommended alternatives for each of the corridors

Prepare draft report document 

Present report to City Commissions and NDDOT Management

Prepare final report



 Complete comment cards
 Go to the Website:

MandanBismarckCorridors.com 
 Provide additional comments on our website

Stay Involved



Questions or Comments?



 Website:  MandanBismarckCorridors.com

 Mailed Comments:
Rick Stoppelmoor
HDR Engineering, Inc.
4503 Coleman St., Suite 105 
Bismarck, ND 58503

Thank You!
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Public Meeting 3 – Alternative 
Evaluation
June 1, 2016 
Bismarck Public Library

Mandan-Bismarck 
Corridor Improvement 
Study



Bismarck Corridors



Progress To Date

 Gathered existing conditions data 

 Analyzed existing conditions data

 Initiated the public involvement process

 Identified Preliminary Improvement Alternatives

 Evaluated Preliminary Improvement Alternatives

Anticipated Schedule

2015

Study Kick Off
August 2015  

Existing 
Conditions 
Evaluation
Sept‐Dec 2015  

Public 
Meeting 1
January 2016   

Alternatives 
Development
March 2016 

Public 
Meeting 2
March 2016   

Alternatives 
Evaluation 
April/May 2016

Public 
Meeting 3
June 2016   

Prepare 
Report
Document
June/July 2016

2016

W
e a

re
 H

er
e



Roadway Functional Classification



Recommended Alternative 

 3-lane section from Divide Avenue to 
Calgary Avenue
• No on street parking

 Reduce the number of accesses from 
Washington St. to the Tesoro Gas Station

 Washington St. & Century Ave. Intersection
• Re-align the Century Ave. left turn lanes 

to remove negative offsets
• Install Flashing Yellows (FYA) on all 

approaches

 Coordinate traffic signals between Interstate 
Ave and Turnpike Ave

Washington Street Corridor
Divide Avenue to Calgary Avenue



Recommended Alternative 

 3-lane section from Shafer St. to 26th St. 
• No on street parking 
• Keep bike lanes from Shafer St. to 

Washington St. and State St. to 26th St. 
• Enhance visibility of bike lane pavement 

markings 
• Keep share the road signage from 

Washington St. to State St. 

 Divide Ave. & Washington St. Intersection 
• Increase curb radius in each quadrant 

 Divide Ave. & 4th St. Intersection
• Increase length of Divide Ave. left turn 

lanes
• Install Flashing Yellows (FYA) on all 

approaches

Divide Avenue Corridor
Shafer Street to Bismarck Expressway



Recommended Alternative 

 3-lane section from Boulevard Ave. to 
Century Ave.
• No on street parking 

 4th St. & Century Ave. Intersection
• Re-align the Century Ave. left turn lanes 

to remove negative offsets
• Install Flashing Yellows (FYA) on all 

approaches

 Divide Ave. & 4th St. Intersection
• Increase length of Divide Ave. left turn 

lanes
• Install Flashing Yellows (FYA) on all 

approaches

 Coordinate traffic signals along Boulevard 
Ave. between 3rd St. and 7th St.

4th Street Corridor
Boulevard Avenue to Century Avenue



Recommended Alternative 

 Install 3 through lanes from boulevard Ave. to 
Rosser Ave.
• No  parking on west side

 Improve lighting along 7th Street corridor, 
especially in the school zone at Bismarck High 
School.

 Move stop bars further back from crosswalks.

 Install “Stop Here for Pedestrian” signing to get 
vehicles to stop further away from crosswalks.

 Enhance all pedestrian crossings to increase 
visibility 

7th Street Corridor
Boulevard Avenue to Rosser Avenue



Recommended Alternative 

 Install 3 through lanes from Rosser Ave. to 
Boulevard Ave.
• No parking on east side

 Improve lighting along 9th Street corridor, 
especially in the school zone at Bismarck High 
School.

 Move stop bars further back from crosswalks.

 Install “Stop Here for Pedestrian” signing to get 
vehicles to stop further away from crosswalks.

 Enhance all pedestrian crossings to increase 
visibility 

9th Street Corridor
Boulevard Avenue to Rosser Avenue



Recommended Alternative 

 No build between Main Ave. and 
Washington St.

 3-lane section from Washington St. to 12th

St.
• No on street parking 

 Front St. & 3rd St. Intersection
• Install Flashing Yellows (FYA) on all 

approaches

 Eliminate 2 accesses from strip mall north 
of Front St. near Washington St.

Front Ave/Memorial Highway Corridor
Main Avenue to 12th Street



Recommended Alternative 

 No build between Airway Ave. and Main 
Ave.

 3-lane section from Main Ave. to Rosser 
Ave.

 No build between Rosser Ave. and Divide 
Ave. 

26th Street Corridor
Airway Avenue to Divide Avenue



Recommended Alternative 

 3-lane section from Divide Ave. to Capitol 
Ave.
• No on street parking 

 No build between Capitol Ave. to Century 
Ave. 

 3-lane section from Century Ave. to 
LaSalle Dr.  
• Eliminate on street parking 

 19th St & 43rd Ave. Intersection
• Re-align the 19th St. approaches
• Provide left turn lane and a 

right/through lane on south approach

19th Street Corridor
Divide Avenue to LaSalle Drive



Recommended Alternative 

 Realignment of Ward Road and College 
Drive

Ward Road Street Corridor
Divide Avenue to Edwards Avenue 



Next Steps

Prepare 
Report
Document
June/July 2016

Prepare draft report document 

Present report to City Commissions

Prepare final report



 Complete comment cards
 Go to the Website:

MandanBismarckCorridors.com 
 Provide additional comments on our website

Stay Involved



Questions or Comments?



 Website:  MandanBismarckCorridors.com

 Mailed Comments:
Rick Stoppelmoor
HDR Engineering, Inc.
4503 Coleman St., Suite 105 
Bismarck, ND 58503

Thank You!
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Public Meeting 3 – Alternative 
Evaluation
June 2, 2016 
Mandan City Hall

Mandan-Bismarck 
Corridor Improvement 
Study



Mandan Corridors



Progress To Date

 Gathered existing conditions data 

 Analyzed existing conditions data

 Initiated the public involvement process

 Identified Preliminary Improvement Alternatives

 Evaluated Preliminary Improvement Alternatives

Anticipated Schedule

2015

Study Kick Off
August 2015  

Existing 
Conditions 
Evaluation
Sept‐Dec 2015  

Public 
Meeting 1
January 2016   

Alternatives 
Development
March 2016 

Public 
Meeting 2
March 2016   

Alternatives 
Evaluation 
April/May 2016

Public 
Meeting 3
June 2016   

Prepare 
Report
Document
June/July 2016

2016

W
e a

re
 H

er
e



Roadway Functional Classification



Recommended Alternative 

 No-build between Hwy 25 and 10th Ave NW (Hwy 6) 

 Install 3-lane section between 10th Ave NW and 3rd 
Ave NE 
• Maintain on-street parking on north side 
• Add on-street parking on the south side 
• Lengthen right-turn lane at major intersections 

 Coordinate all traffic signals and add protected left turn 
phasing at all signalized intersections.

 Re-stripe all crosswalks and improve all crosswalks

 Install Pedestrian Hybrid Beacon, (HAWK beacon) at 
un-signalized intersections 

 Add advanced pedestrian crossing signage at the 
intersections of 2nd Ave NW and 4th Ave NW

Main Street Corridor
ND Hwy 25 to Twin City Drive



Recommended Alternative 

 No-build between Main St. and North ramp terminal of 
the I-94/Sunset Drive Interchange  

 Intersection of Sunset Drive and Old Red Trail  
• Install a dedicated right turn lane for northbound to 

eastbound traffic on Sunset Dr. 
• Remove island on the west approach of Old Red 

Trail, and remove the channelized right-turn lane 
• Narrow the through lane for the southbound traffic 

immediately south of the intersection 
• Add clear advanced signage for drivers on the 

westbound I-94 off-ramp

 South ramp terminal of the I-94/Sunset Drive 
Interchange Install signal control on channelized right 
turn on eastbound-to-southbound approach 

 Coordinate timing of signals at the I-94 westbound and 
eastbound ramp terminals with the signal at Old Red 
Trail

Sunset Drive/6th Avenue Corridor
Main St. to Old Red Trail



Recommended Alternative 

 No-build between 19th St. and Main St.  

 Intersection of ND Hwy 6 and 19th St  
• Install a southbound left turn lane and a northbound 

right turn lane (Scheduled for 2016 Construction) 
• Install advance intersection signing 
• Install intersection lighting 

ND Highway 6 Corridor
19th St. to Main St.



Recommended Alternative 

 No-build between Mandan Ave. and Sunset 
Dr.  

 Intersection of Old Red Trail and Mandan 
Ave.   
• Flatten horizontal curve 

• Add advance intersection signing

• Consolidate Tesoro access to one 
approach as a radial “T” intersection

• Provide left and right turn lanes

Old Red Trail Corridor
Mandan Ave. to Sunset Dr. 



Recommended Alternative 

 No-build between Main St. and Old Red Trail   

 Intersection of Mandan Ave. and Main St.   
• Update and restripe the pavement 

markings on intersection approaches

• Add lane extension skips through the 
intersection to help drivers navigate

• Add overhead lane designation signs on 
mast arms of traffic signal

Mandan Avenue Corridor
Main St. to Old Red Trail 



Recommended Alternative 

 No-build between ND Hwy 6 and Memorial 
Hwy   

 Intersection of 3rd St. and 9th Ave.   
• Replace 4-way stop with 2-way stop 

• Add Pedestrian Signing 

• Install Pedestrian Hybrid Beacon, (HAWK 
beacon) 

 Intersection of 3rd St. and 8th Ave.   
• Replace 4-way stop with 2-way stop 

• Add Pedestrian Signing 

• Install Pedestrian Hybrid Beacon, (HAWK 
beacon) 

 Intersection of 3rd St. and Memorial Hwy   
• Add curb and gutter or guardrail along 

radius to prevent erosion and enhance 
safety of turning vehicles

3rd Street Corridor
ND Hwy 6 to Memorial Hwy 



Recommended Alternative 

 Extend the existing urban section from Ridge 
Drive to HWY 6 with a 3-lane section  
• No on-street parking 

 Extend the existing urban section from 14th

Ave SE to ND Hwy 1806 with a 3-lane section  
• No on-street parking 

 Provide turn lanes to all major intersections 
between Ridge Drive and ND Hwy 6

 3-lane section between Ridge Drive and 14th 
Ave SE
• No on-street parking 

19th Street Corridor
ND Hwy 6 to ND Hwy 1806 



Recommended Alternative 

 No-build between Main St. and Old Red Trial   

 Intersection of Collins Ave. and 5th St NE 
Improve sight distance by offsetting retaining 
walls at the 5th St. NE, 7th St. NE and Division St. 
intersections

 Intersection of Collins Ave. and 14th Street 

• Replace 4-way stop with a 2-way stop
• Signalize if warranted

 Intersection of Collins Ave. and Old Red Trail

o Because of the proposed Starion Sports 
Complex intersection improvements may be 
needed

• Install traffic signal and left turn lanes in 
all quadrants or Install a roundabout. 

Collins Avenue Corridor
Main St. to Old Red Trail 



Recommended Alternative 

 No-build between 19th St. SE and 3rd St. SE   

 Intersection of ND Hwy 1806 N and 27th St. 
NW
 Installation of left turn lane on 

northbound ND 1806 N at the 
intersection of 27th Ave

 Install a Pedestrian Hybrid Beacon 
(HAWK beacon) at the pedestrian 
crossing

ND Hwy 1806N Corridor
19th St. SE to Main St. 



Recommended Alternative 

 No-build between Old Red Trial and 38th St.   

 3-lane section between 3rd St. SE to Main St.
• No on-street parking 

 Intersection of ND Hwy 1806 S and 3rd St. 
SE
• Extend curb and gutter around radius to 

control access into the gas station.

• Line up left turn lane offsets on the east 
and west approaches.

ND Hwy 1806S Corridor
Old Red Trail to 38th St. 



Recommended Alternative 

 Intersection of ND Hwy 1806 S and 
Burlington St. 
• Add a pedestrian crossing and sidewalk 

along the east side of ND 1806 S (6th 
Ave SE)

• Install traffic signal if warranted

• If signal not warranted install a 
Pedestrian Hybrid Beacon (HAWK 
beacon) at the pedestrian crossing

• Install left turn lane on ND 1806 S on the 
south approach and right turn lane on 
north approach for vehicles turning onto 
Burlington St

ND Hwy 1806S Corridor
Old Red Trail to 38th St. 



Recommended Alternative 

 No-build between Sunset Dr. and 8th Ave. 
NE   

 Intersection of Division St and Sunset Dr.  
• Restripe stop bar 

• Trim vegetation and prune trees

 Intersection of Division St and 6th Ave. NW  
• Eliminate yield and stop control for 

Division Street approaches

Division Street Corridor
Sunset Dr. to 8th Ave. NE 



Next Steps

Prepare 
Report
Document
June/July 2016

Prepare draft report document 

Present report to City Commissions

Prepare final report



 Complete comment cards
 Go to the Website:

MandanBismarckCorridors.com 
 Provide additional comments on our website

Stay Involved



Questions or Comments?



 Website:  MandanBismarckCorridors.com

 Mailed Comments:
Rick Stoppelmoor
HDR Engineering, Inc.
4503 Coleman St., Suite 105 
Bismarck, ND 58503

Thank You!











Telephone Record 
Date: Friday, January 08, 2016 

Project: Mandan-Bismarck Corridor Study Project No:  

Call to: Enter Call To Phone No:  

Call from: Jim Coles  Phone No: 701-222-8131 

Subject: Bismarck 9
th

 Street Corridor 

 

Discussion, Agreement, and/or Action: 

Jim Coles is a resident on 9
th

 Street and has safety concerns regarding the high speeds along the 9
th

 

Street Corridor.  He has witnessed that some drivers will race from the traffic signal at the intersection 

of 9
th

 Street and C Avenue to Boulevard. He has also noted that many of the accidents on 9
th

 Street are 

result of distracted driving and running the traffic signal.  

Jim believes the drivers will drive at higher speeds because the street is too wide. He has noticed that 

when numerous cars are parked along 9
th

 Street that the traffic slows down.  

 











Project Website Comments 

 

Type: Traffic safety 
Comment: I live in north 19th street and am aware of the problems facing residents on this street. In fact some 
people are now trying to sell their homes due to the problems created by opening up 19th street. In fact knowing this, 
we would not have bought our home here in 1998.Maybe a round about or 2 would stop people from driving here-.the 
traffic is way to fast - at times people are traveling 40-50 miles per hour by the time they reach my residence, At 8-
8:30 am and 5 pm the traffic is very bad- due to the light on 19th st. traffic is backed all the way to the Element. One 
person moved due to the possibility of getting hit by a car when getting her mail across from her house. the valuation 
of our homes will decrease because the traffic. Also they need to look into the draining or the slough on the south 
side of century and 19th st. Water needs to flow and many home owners have had to install pumps in the houses 
because you stopped the natural flow away from north 19 by putting a slough on the south side of the road- some 
have 4 pumps going 24/7 since they blocked the natural water flow into hay creek on the south side on century- so in 
conclusion:traffic speed on 19, light problems causing traffic backup, and the rising water table due to blocking 
natural drainage. lower the speed limit- but one morning I pulled out of my driveway and a car passed me going south 
and was forced to stop at the light- why? again speed- and in a hurry to get to work. Maybe people from WSI and 
Basin can find different routes to take going home and coming to work. 
Date Posted: 2016-06-02 

+- 
Leaflet 

Add A Comment 
 




