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Background 
The northwestern area of North Dakota has seen a significant increase in oil exploration and 
drilling activity over the past several years.  Stanley, ND, is located in an area of heavy oil 
activity and is experiencing increased traffic volumes, especially truck volume.  Concerns have 
been raised regarding the safety and operational efficiency of the intersection of US 2 & ND 8, 
which is located on the southeast side of Stanley, ND.   
 
US Highway 2 is a four-lane divided highway which traverses the northern part of North Dakota.  
This highway is classified as a principal arterial and has a speed limit of 45 mph at the location 
of the intersection (Figure 1).  The east and west approaches of the intersection have two 
through-lanes, and a right and left-turn lane.  Traffic on US 2 is advised of the intersection by a 
yellow flashing beacon.   
 

 
Figure 1. US 2 & ND 8 Intersection Geometry and Traffic Control 
 
ND Highway 8 is a north-south two-lane minor arterial which intersects US 2.  The approaches 
on ND-8 are controlled by a flashing beacon (two-way stop).  The speed limit on the south side 
of the intersection is 55 mph, while on the north side it is posted at 35 mph.  It should be noted 
that there are no turning lanes at either the north or south approaches of the intersection.     
 
Although this intersection was examined by the North Dakota Department of Transportation 
(NDDOT) in 2008, a request was made to the Advanced Traffic Analysis Center (ATAC) to 
conduct a signal warrant analysis due to the current conditions.   The signal warrant analysis 
consisted of collecting three days (12 hours each day) of traffic volumes at the intersection, and 
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applying the nine warrants specified in the 2009 Manual on Uniform Traffic Control Design 
(MUTCD).  Other data were collected such as crash history, and projected traffic growth.  In 
addition, ATAC staff met with city, county, and NDDOT staff about the intersection to obtain 
local perspectives and data related to the future growth based on oil activity.   
 

Site Visit/Data Collection 
Traffic data collection took place at the intersection on February 2 – 4, 2010 (Tuesday – 
Thursday).  The traffic data collection involved the use of ATACs Traffic Data Collection System 
(TDCS), which consists of a 6 ft by 10 ft cargo trailer.  The trailer houses a video processing 
unit, which controls two pan-tilt-zoom video cameras that can be mounted on the top of a 42ft 
pneumatic mast (also enclosed inside the trailer).  The intersection was recorded by the TDCS, 
and manual counts were done at the intersection to expedite the post-processing of the video 
data.  It should be noted that due to the environmental conditions (cold weather), the mast of the 
TDCS could not be extended.  In addition, the cold weather caused some of the equipment to 
malfunction for a couple of hours on the first morning.  Therefore manual data collection was 
conducted during that period until the equipment warmed up to an adequate operating 
temperature.   
 
The three days of traffic data collected at the intersection were post-processed at the ATAC lab 
using Jamar counting boards (15-min. intervals) and the Petra software program.  The 3, 12-
hour traffic counts were averaged together to capture realistic traffic volumes and eliminate any 
unusual traffic patterns.  The averaged volumes were entered into Petra for analysis.  In 
addition to the traffic counts, crash data were received by the NDDOT, as well as a copy of the 
report from the study done in 2008.   
 
A few truck-traffic generators are in the vicinity of the intersection of US 2 and ND 8.  Two of the 
truck-traffic generators are located in the southeast quadrant of the intersection (Figure 2).  The 
first is an oil storage and pipeline facility (truck terminal) owned by Hawthorn Oil, which pumps 
oil to a rail station approximately two miles northeast of Stanley.  The second generator is also a 
truck terminal/oil storage and pumping facility which is owned by Enbridge.  A third traffic 
generator is located approximately ¼ mile to the west of the intersection, and is a water 
pumping station which is used by trucks hauling water to the drilling rigs.  Another oil pipeline 
pumping station and truck terminal owned by EOG is located approximately ½ mile to the south 
of the rail facility (northeast of Stanley), which is as close as oil trucks can get to the rail station.  
Therefore, all of the approaches of the intersection of US 2 and ND 8 experience a high amount 
of truck traffic.   
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Figure 2.  Truck Traffic Generators in the Vicinity of US 2 & ND 8 
 
During the site visit, a few individuals (Mountrail County Planner, Stanley City Coordinator, and 
the Mayor of Stanley) were contacted to discuss the intersection operations and the projected 
traffic growth in the area for the next several years.  There are plans for development to the 
south of Stanley (in the vicinity of the intersection) in the near future, which include industrial 
developments and a proposed temporary housing development for oil field workers.  The 
County Planner, Donald Longmuir, referenced a presentation given by Lynn Helms, who is the 
Director of the North Dakota Department of Mineral Resources (DMR).  The presentation gives 
statistics for projected oil development at various areas in western North Dakota.  The 
presentation showed that the Stanley-Ray-Tioga area is expected to see 430 to 540 new oil 
wells per year for the next 11 to 14 years.  Data obtained from the DMR database shows that 
the same approximate area has seen an average increase of about 75 wells drilled per year 
over the past five years.  In addition, the estimated number of truck trips required to develop a 
well is approximately 1,000 to 1,200.  This data shows that there will be a significant increase in 
truck traffic in the coming years.   
 

Traffic Data 
Historical traffic data is available from the NDDOT website, and was analyzed to observe traffic 
growth trends for the intersection of US 2 & ND 8.  Table 1 illustrates the intersection traffic 
volumes from 2004 to 2008.  Although the counts for 2009 are not yet available, a spike in the 
volumes can be seen for the 2008 data.     
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          Table 1.  Historical Traffic Volumes for the Intersection of US 2 & ND 8 

 
AADT Trucks Cars 

Year Volume % Growth Volume % Growth Volume % Growth 

2004 3,300 -4% 400 -23% 2,900 0% 

2005 3,295 0% 470 -18% 2,825 -3% 

2006 3,295 0% 470 0% 2,825 0% 

2007 3,240 -2% 410 -13% 2,830 0% 

2008 6,805 110% 1,225 199% 5,580 97% 

Note: The AADT is based on the combined counts from the south and east sides of the                                                                      
intersection. 

 
The traffic data collected by ATAC at the intersection of US 2 and ND 8 were similar to the 2008 
traffic volume.  The total traffic volume recorded at the intersection during the 2008 12-hour 
count was 5,443 vehicles.  This value is approximately 6% higher than the 12-hour count from 
2010 (5,094), which illustrates that the traffic volumes at the intersection have remained 
relatively stable since the previous study.  Table 2 shows a summary of the 2010 traffic data 
collected by ATAC (note Appendix A for details).   

         
          Table 2. 2010 Average 12-Hour Intersection Turning-Movement Volumes 

Vehicle Group Volume Percent 
Passenger Cars 3,690 72% 

Single-Unit Trucks 459 9% 
Semi-Trailers 945 19% 
Truck Totals 1,404 28% 

Total Volume 5,094 - 

Note: Passenger cars included cars and pickups (including service pickups with dual-
wheels).   

 
The traffic volume data showed a significant amount of truck volumes for the intersection.  The 
distribution of the truck traffic is illustrated in Figure 3.  Although it was difficult to determine the 
cargo of the trucks, a majority of the trucks were tankers, which appeared to be involved in 
oilfield activity.   
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Figure 3.  Truck percentages at the intersection of US 2 & ND 8 
 

Signal Warrant Criteria 
Intersection traffic control is determined by considering a number of factors, such as traffic 
volume, vehicle crashes, pedestrian activity, etc.  It is a popular misconception that the 
installation of a traffic signal will always improve the operation of an intersection.  The most 
common arguments for the placement of a traffic signal are safety and delay.  Traffic signals 
can reduce the number of right-angle and left-turn crashes, but in many cases the number of 
rear-end crashes increase.  In addition, an un-warranted signal may actually increase the 
overall delay at an intersection.   
 
The MUTCD, which is developed by the Federal Highway Administration (FHWA), serves as the 
standard for justifying the installation of traffic signals.  The MUTCD specifies that an 
engineering study of the traffic conditions, pedestrian movements, and physical characteristics 
of an intersection be performed based on nine factors pertaining to the existing operation and 
safety of an intersection.  These nine factors (warrants) are listed as follows: 

• Warrant 1: Eight-Hour Vehicular Volume 
• Warrant 2: Four-Hour Vehicular Volume 
• Warrant 3: Peak Hour 
• Warrant 4: Pedestrian Volume 
• Warrant 5: School Crossing 
• Warrant 6: Coordinated Signal System 
• Warrant 7: Crash Experience 
• Warrant 8: Roadway Network 
• Warrant 9: Intersection Near a Grade Crossing 

 
At least one warrant needs to be satisfied to justify installing a traffic signal, but there is a caveat 
in the MUTCD guidelines which states that the satisfaction of a traffic signal warrant or warrants 
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shall not in itself require the installation of a traffic control signal.  The MUTCD does not present 
the warrant criteria as absolutes.  Many sections of the MUTCD refer to engineering judgment 
and how the traffic and intersection data are interpreted.  As a result, along with the warrants, 
the MUTCD provides additional guidance on traffic signal installations, such as: 

1) Traffic control signals should not be installed unless one or more of the warrants are 
met,  

2) Traffic control signals should not be installed unless an engineering study indicates that 
installing a traffic control signal will improve the overall safety and/or operation of the 
intersection, and 

3) Traffic control signals should not be installed if they will seriously disrupt progressive 
traffic flow.   

 

Crash Data Summary 
Crash data collected from the intersection were obtained from the NDDOT (Appendix B).  The 
crash data for this intersection illustrates that a majority of the documented crashes are right-
angle crashes resulting from northbound and southbound vehicles crossing US 2.  A summary 
of the applicable crash data for the past three years can be seen in Table 3.  It should be noted 
that there were a total of five reported crashes at the intersection in 2009, but two of them were 
unrelated to the intersection control (non-collision crashes).   
 
                        Table 3.  Relevant Crash Data for the Intersection of US 2 & ND 8 

Date Direction of instigating vehicle Type 

3/16/2009 Northbound Right Angle 

5/22/2009 Southbound Right Angle 

12/16/2009 Southbound Right Angle 

3/3/2008 Southbound Right Angle 

3/20/2008* Northbound Right Angle 

8/21/2008 Southbound Right Angle 

9/10/2008 Northbound Right Angle 

9/24/2008 Northbound Right Angle 

10/24/2007 Northbound Right Angle 

11/8/2007 Northbound Right Angle 

12/21/2007 Southbound Right Angle 

 *Fatal Crash 
 

Signal Warrant Analysis 
The traffic signal warrant analysis was conducted as specified in Chapter 4C of the 2009 
MUTCD.  As mentioned previously, nine warrants are considered when evaluating the 
placement of a traffic signal at an intersection.  However, of the nine warrants, only four were 
applicable for this intersection (Warrant 1, Warrant 2, Warrant 7, and Warrant 8).   
 
Due to the lack of pedestrian movements at this intersection, Warrants 4 and 5 were not 
applicable for this evaluation.  In addition, Warrants 6 and 9 were not applicable due to the 
isolated nature of this intersection.  Warrant 3, which deals with peak-hour traffic, was not 
applicable for this intersection.  This warrant can only be applied in certain situations where 
large amounts of traffic are attracted or discharged over a short time period.  Typically this type 
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of traffic behavior is seen at office complexes, commercial facilities, and industrial 
developments.     
Based on the 2010 traffic data, none of the signal warrants were met for the intersection of US 2 
& ND 8 (see Appendix C for details).  The following sections will discuss the requirements and 
results of the applicable warrants.   
 

Warrant 1- Eight-Hour Vehicular Volume 
Warrant 1 is intended for locations where a large volume of intersecting traffic is the principal 
reason to consider installing a traffic control signal, or where the traffic volume on a major street 
is so heavy that traffic on a minor intersecting street suffers excessive delay or conflict in 
entering or crossing the major street.  There are two conditions regarding Warrant 1 in the 
MUTCD which are outlined as follows (only one of them needs to be satisfied): 

A. At least 420 vehicles per hour (vph) on the major street (total of both approaches) for 
any 8 hours of an average day, and at least 105 vph on the highest-volume minor 
approach (for the same 8 hours). 

B. At least 630 vph on the major street (total of both approaches) for any 8 hours on an 
average day, and at least 53 vph on the highest-volume minor approach (for the same 8 
hours).   

 
For Condition A, the highest hourly volume for the major street (total of both approaches) was 
274 vehicles, which is significantly lower than the minimum required volume of 420.  The 
highest-volume minor-street approach volume was recorded as 131 vehicles.  However, only 4 
of the 8 highest-volume hours met the minimum required volume of 105 vph for the minor-street.   
 
Although the minimum required minor-street volumes were met for Condition B, the major street 
volumes were significantly lower than the required volumes of 630.  It should be noted that if 
neither Condition A nor Condition B are satisfied, a combination of both can be used.  However, 
the minimum required major-street volume is 504 vph and the minimum required volume for the 
highest-volume minor street approach is 84 vph.  Therefore, Warrant 1 is not satisfied under the 
current traffic volumes. 
 

Warrant 2 – Four-Hour Vehicular Volume 
Warrant 2 evaluates the 4-hour vehicle volume, and is intended to be applied at locations where 
the volume of intersecting traffic is the principal reason to consider installing a traffic control 
signal.  This warrant requires plotting the points representing the vph on the major street (total 
of both approaches) and the corresponding vph on the highest-volume minor-street approach.  
All four points must fall above the applicable curve in Figure 4C-1 in the 2009 MUTCD for the 
warrant to be satisfied.  Again due to the current traffic volumes, Warrant 2 is not satisfied.    
 

Warrant 7 – Crash Experience 
Warrant 7 pertains to crash data and was the closest warrant to being met during this analysis.  
Warrant 7 requires that three criteria be fulfilled in order to be met.  Two of the criteria, (number 
of crashes in a 12-month time-period, and an adequate trial of remedial measures to reduce 
crashes e.g., flashing beacon), are met.  The third, which relates to intersection volume, is not 
met.  The minimum volume required on the major-street (US 2, total of both approaches) is 336 
vph, however the highest recorded hourly volume was 268 vph.  It should be noted that the 
minimum required volume for the highest-volume minor-street approach is 84 vph, which is 
satisfied by the current volumes (the 8 highest-hour minor-street approach volumes are equal-to 
or higher-than 84 vph).     
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Warrant 8 – Roadway Network 
Warrant 8, which deals with the roadway network, has several criteria which must be met.  
Among these criteria are the following: 

A. The intersection has a total existing, or immediately projected, entering volume of at 
least 1,000 vehicles per hour during the peak hour of a typical weekday and has 5-year 
projected traffic volumes, based on an engineering study, that meet one or more of 
Warrants 1, 2, and 3 during an average weekday; or 

B. The intersection has a total existing or immediately projected entering volume of at least 
1,000 vehicles per hour for each of any 5 hours of a non-normal business day (Saturday 
or Sunday).   

The current entering volume during the peak hour is 433 vehicles, which is significantly lower 
than the requirement of 1,000 vehicles per hour.  Although traffic counts were not obtained for 
the weekend, it is reasonable to assume that the volumes do not increase by 600 vph for at 
least five hours of the day.   
 
A difficult task for this study relates to estimating future traffic due to potential oil activity.  
Reasons for this occurrence includes the following: 

1. It is difficult to accurately determine how the drilling rigs are moved from one location to 
the next, because it depends on several factors such as lease agreements, lease 
expiration dates, the competition among various drilling companies, etc. 

2. The oil activity is heavily dependent on oil prices, which can fluctuate over time.  If oil 
prices were to increase, the drilling activity would become more aggressive, and vice 
versa.  This can potentially have a significant impact on the intersection operations. 

3. Although the number of trips by oil tanker trucks will continue to grow cumulatively (as 
the number of producing oil wells increase), there will be spikes in the truck traffic due to 
the drilling activity.  However, it is difficult to determine where the trucks are coming from 
and going to, specifically in reference to the truck terminals in the vicinity of the 
intersection of US 2 & ND 8.  If the future oil well projections are correct, there could be 
an increase of 481% (74 to 430).   

 
To evaluate the near-term traffic (2-5) years, the truck traffic was increased by 200% (which is 3 
times the current traffic), and passenger cars were increased by 20%.  This increased traffic 
volume data was used in Warrant 8 to determine if it would be met.  Even with the increased 
traffic, a traffic signal warrant is not met.  The projected traffic volumes were entered into 
Warrants 1, 2, and 3 as specified.  Using the projected volumes, Warrant 1 was not met (only 6 
of the 8 hours met the minimum required traffic volumes).  Warrant 2 was not met with the 
projected volumes, having only 1 of the 4 highest-volume hours meeting the minimum required 
traffic volumes.  Warrant 3 was not applicable for this intersection and was not evaluated for 
future traffic volumes.   
 

Summary/Recommendations 
A signal warrant analysis for the intersection of US 2 & ND 8 was conducted based on current 
(February 2010) traffic counts and crash data.  The current conditions at this intersection do not 
warrant a traffic signal.  However, the crash data and traffic volume should be monitored, 
especially if oil activity grows as projected.    
 
Although the combination of crash history and traffic volume do not meet signal warrants, the 
number and type of crashes recorded at the intersection is cause for concern.  It should be 
emphasized that although a signal is not currently warranted, several intersection control 
alternatives could be considered to improve traffic safety and operations.  The intersection 
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analysis conducted by the NDDOT listed several alternatives to a traffic signal which have the 
potential to improve the safety of the intersection such as modifying the geometry of the 
intersection and implementing a J-turn intersection.  Another alternative which may be 
considered for this intersection is the implementation of an all-way stop control.   
 
As mentioned previously, accurately projecting traffic growth at this intersection is difficult due to 
the number of different variables which must be considered.  A signal may be warranted at this 
intersection in the near future if traffic volumes increase at a significant rate.  However, due to 
the similar traffic volumes between the 2008 and 2010 counts, it appears that the growth has 
slowed in the past couple years.   



 
 

 
 
 

 
Appendix A: 2010 Traffic Count Data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Advanced Traffic Analysis Center
North Dakota State University

Fargo, ND File Name : 3-day count average
Site Code : 00000000
Start Date : 2/4/2010
Page No : 1

US-2 & ND-8 Intersection Counts
Stanley, ND
3-Day Average (2/2/10 - 2/4/10)

Groups Printed- Passenger Cars - Trailers - Single Unit Trucks
ND8

Southbound
US2                    

Westbound
ND8                    

Northbound
US2                    

Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 3 9 4 0 16 13 16 4 0 33 1 7 4 0 12 15 11 8 0 34 95
07:15 AM 6 9 3 0 18 13 19 9 0 41 1 5 5 0 11 15 6 7 0 28 98
07:30 AM 7 7 4 0 18 9 23 5 0 37 0 9 3 0 12 11 10 6 0 27 94
07:45 AM 11 11 6 0 28 19 21 6 0 46 1 12 8 0 21 8 7 6 0 21 116

Total 27 36 17 0 80 54 79 24 0 157 3 33 20 0 56 49 34 27 0 110 403

08:00 AM 8 10 5 0 23 12 23 8 0 43 1 8 4 0 13 6 9 10 0 25 104
08:15 AM 8 12 6 0 26 12 20 4 0 36 2 12 6 0 20 7 13 9 0 29 111
08:30 AM 7 8 6 0 21 10 17 4 0 31 1 11 3 0 15 15 12 9 0 36 103
08:45 AM 5 9 6 0 20 11 18 6 0 35 3 10 4 0 17 7 19 11 0 37 109

Total 28 39 23 0 90 45 78 22 0 145 7 41 17 0 65 35 53 39 0 127 427

09:00 AM 5 7 6 0 18 6 20 3 0 29 3 9 3 0 15 7 18 9 0 34 96
09:15 AM 4 8 5 0 17 9 19 3 0 31 1 8 4 0 13 5 17 10 0 32 93
09:30 AM 8 11 5 0 24 0 18 2 0 20 2 11 6 0 19 6 15 7 0 28 91
09:45 AM 9 7 5 0 21 6 19 2 0 27 2 7 4 0 13 9 20 8 0 37 98

Total 26 33 21 0 80 21 76 10 0 107 8 35 17 0 60 27 70 34 0 131 378

10:00 AM 5 12 5 0 22 4 15 3 0 22 4 9 4 0 17 8 19 12 0 39 100
10:15 AM 8 6 7 0 21 9 18 6 0 33 3 6 6 0 15 4 13 10 0 27 96
10:30 AM 8 8 4 0 20 5 10 7 0 22 3 7 5 0 15 6 19 11 0 36 93
10:45 AM 9 11 9 0 29 6 10 4 0 20 3 10 4 0 17 7 16 11 0 34 100

Total 30 37 25 0 92 24 53 20 0 97 13 32 19 0 64 25 67 44 0 136 389

11:00 AM 4 9 10 0 23 5 16 4 0 25 3 11 5 0 19 7 19 7 0 33 100
11:15 AM 9 7 6 0 22 9 15 3 0 27 4 8 7 0 19 6 19 7 0 32 100
11:30 AM 10 7 9 0 26 4 13 4 0 21 3 8 5 0 16 9 24 8 0 41 104
11:45 AM 13 5 8 0 26 7 14 2 0 23 4 10 6 0 20 8 19 8 0 35 104

Total 36 28 33 0 97 25 58 13 0 96 14 37 23 0 74 30 81 30 0 141 408

12:00 PM 9 12 6 0 27 3 9 0 0 12 2 15 8 0 25 5 17 8 0 30 94
12:15 PM 10 10 7 0 27 6 14 2 0 22 3 12 5 0 20 9 12 7 0 28 97
12:30 PM 11 12 5 0 28 7 10 2 0 19 4 16 9 0 29 7 17 11 0 35 111
12:45 PM 8 11 8 0 27 6 10 2 0 18 4 8 4 0 16 9 16 7 0 32 93

Total 38 45 26 0 109 22 43 6 0 71 13 51 26 0 90 30 62 33 0 125 395

01:00 PM 13 11 6 0 30 6 16 5 0 27 2 12 10 0 24 8 15 8 0 31 112
01:15 PM 6 14 7 0 27 4 15 3 0 22 3 8 6 0 17 6 15 6 0 27 93
01:30 PM 8 10 6 0 24 5 20 2 0 27 6 7 6 0 19 8 21 6 0 35 105
01:45 PM 10 13 6 0 29 5 16 2 0 23 5 10 11 0 26 9 13 6 0 28 106

Total 37 48 25 0 110 20 67 12 0 99 16 37 33 0 86 31 64 26 0 121 416



Advanced Traffic Analysis Center
North Dakota State University

Fargo, ND File Name : 3-day count average
Site Code : 00000000
Start Date : 2/4/2010
Page No : 2

Groups Printed- Passenger Cars - Trailers - Single Unit Trucks
ND8

Southbound
US2                    

Westbound
ND8                    

Northbound
US2                    

Eastbound
Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
02:00 PM 11 10 9 0 30 5 18 3 0 26 4 8 11 0 23 8 18 7 0 33 112
02:15 PM 8 8 6 0 22 6 14 3 0 23 2 9 8 0 19 9 15 7 0 31 95
02:30 PM 8 8 7 0 23 4 17 4 0 25 2 11 6 0 19 7 20 7 0 34 101
02:45 PM 9 9 8 0 26 6 16 2 0 24 4 9 5 0 18 6 22 5 0 33 101

Total 36 35 30 0 101 21 65 12 0 98 12 37 30 0 79 30 75 26 0 131 409

03:00 PM 8 7 11 0 26 10 18 2 0 30 2 9 7 0 18 8 24 7 0 39 113
03:15 PM 13 12 11 0 36 5 16 3 0 24 3 10 7 0 20 8 22 6 0 36 116
03:30 PM 7 7 10 0 24 7 13 2 0 22 3 11 7 0 21 9 25 6 0 40 107
03:45 PM 7 12 13 0 32 7 16 2 0 25 5 10 6 0 21 8 22 8 0 38 116

Total 35 38 45 0 118 29 63 9 0 101 13 40 27 0 80 33 93 27 0 153 452

04:00 PM 10 14 10 0 34 8 15 4 0 27 4 14 9 0 27 7 28 7 0 42 130
04:15 PM 11 10 11 0 32 4 17 3 0 24 3 8 9 0 20 6 25 7 0 38 114
04:30 PM 13 13 14 0 40 6 20 2 0 28 4 13 7 0 24 8 26 7 0 41 133
04:45 PM 8 9 9 0 26 5 24 2 0 31 4 11 7 0 22 6 25 7 0 38 117

Total 42 46 44 0 132 23 76 11 0 110 15 46 32 0 93 27 104 28 0 159 494

05:00 PM 8 9 14 0 31 9 18 4 0 31 9 17 11 0 37 7 25 5 0 37 136
05:15 PM 8 8 12 0 28 8 13 1 0 22 10 9 8 0 27 4 22 7 0 33 110
05:30 PM 12 7 8 0 27 6 17 2 0 25 12 13 10 0 35 5 23 8 0 36 123
05:45 PM 7 7 10 0 24 12 17 1 0 30 8 12 8 0 28 5 22 6 0 33 115

Total 35 31 44 0 110 35 65 8 0 108 39 51 37 0 127 21 92 26 0 139 484

06:00 PM 4 11 13 0 28 6 20 1 0 27 6 12 8 0 26 6 23 5 0 34 115
06:15 PM 8 9 9 0 26 5 21 4 0 30 5 12 11 0 28 4 24 6 0 34 118
06:30 PM 8 5 3 0 16 6 13 3 0 22 3 15 7 0 25 4 13 4 0 21 84
06:45 PM 6 4 7 0 17 5 16 4 0 25 4 15 13 0 32 4 16 6 0 26 100

Total 26 29 32 0 87 22 70 12 0 104 18 54 39 0 111 18 76 21 0 115 417

Grand Total 396 445 365 0 1206 341 793 159 0 1293 171 494 320 0 985 356 871 361 0 1588 5072
Apprch % 32.8 36.9 30.3 0  26.4 61.3 12.3 0  17.4 50.2 32.5 0  22.4 54.8 22.7 0   

Total % 7.8 8.8 7.2 0 23.8 6.7 15.6 3.1 0 25.5 3.4 9.7 6.3 0 19.4 7 17.2 7.1 0 31.3
Passenger Cars 272 360 324 0 956 293 570 113 0 976 130 406 159 0 695 195 633 235 0 1063 3690
% Passenger Cars 68.7 80.9 88.8 0 79.3 85.9 71.9 71.1 0 75.5 76 82.2 49.7 0 70.6 54.8 72.7 65.1 0 66.9 72.8
Semi-Trailers 82 46 22 0 150 31 154 29 0 214 25 57 130 0 212 118 167 79 0 364 940
% Semi-Trailers 20.7 10.3 6 0 12.4 9.1 19.4 18.2 0 16.6 14.6 11.5 40.6 0 21.5 33.1 19.2 21.9 0 22.9 18.5
Single Unit Trucks 42 39 19 0 100 17 69 17 0 103 16 31 31 0 78 43 71 47 0 161 442
% Single Unit Trucks 10.6 8.8 5.2 0 8.3 5 8.7 10.7 0 8 9.4 6.3 9.7 0 7.9 12.1 8.2 13 0 10.1 8.7
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Advanced Traffic Analysis Center
North Dakota State University

Fargo, ND File Name : 3-day count average
Site Code : 00000000
Start Date : 2/4/2010
Page No : 4
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Advanced Traffic Analysis Center
North Dakota State University

Fargo, ND File Name : 3-day count average
Site Code : 00000000
Start Date : 2/4/2010
Page No : 5

ND8
Southbound

US2                    
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ND8                    
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US2                    
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Appendix B: Crash Data 
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Appendix C: Signal Warrant Worksheets 
 
 
 
 
 
 
 
 



ATAC - 2/10
Page 1 of 5

TRAFFIC SIGNAL WARRANT SUMMARY

City: Organization:
County: Date:

Major Street: Lanes: Critical Approach Speed:
Minor Street: Lanes:

Volume Level Criteria
1.  Is the critical speed of major street traffic > 70 km/h (40 mph)?
2.  Is the intersection in a built-up area of isolated community of <10,000 population?

If Question 1 or 2 above is answered "Yes", then use "70%" volume level

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME Applicable:
Warrant 1 is satisfied if Condition A or Condition B is "100%" satisfied. Satisfied:
Warrant is also satisfied if both Condition A and Condition B are "80%" satisfied.

Condition A - Minimum Vehicular Volume 100% Satisfied:
70% Satisfied:

Record 8 highest hours and the corresponding volumes in boxes provided.  Condition is 100% satisfied if the 
minimum volumes are met for eight hours .  Condition is 80% satisfied if parenthetical volumes are met for eight hours.

Condition B - Interruption of Continuous Traffic Applicable:
Condition B is intended for application where the traffic volume is Excessive Delay:
so heavy that traffic on the minor street suffers excessive delay. 100% Satisfied:

70% Satisfied:

Record 8 highest hours and the corresponding volumes in boxes provided.  Condition is 100% satisfied if the 
minimum volumes are met for eight hours .  Condition is 80% satisfied if parenthetical volumes are met for eight hours.

Sources: Revised from Florida DOT's Traffic Signal Warrant Summary (Form 750-020-01)
NCHRP Report 457, 2001
Manual on Uniform Traffic Control Devices 2009 (December 2009)

Stanley, ND UGPTI - ATAC
Mountrail February 24, 2010

US 2
ND 8
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103131 125 117 90 84 99 110
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ATAC - 2/10
Page 2 of 5

TRAFFIC SIGNAL WARRANT SUMMARY

City: Organization:
County: Date:

Major Street: Lanes: Critical Approach Speed:
Minor Street: Lanes:

Volume Level Criteria
1.  Is the critical speed of major street traffic > 70 km/h (40 mph) ?
2.  Is the intersection in a built-up area of isolated community of <10,000 population?

If Question 1 or 2 above is answered "Yes", then use "70%" volume level

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME Applicable:
 If four or more points lie above the appropriate line, then the warrant is satisfied. Satisfied:

Stanley, ND UGPTI - ATAC

Use the middle curve of Figure 4C-2

February 24, 2010

4 45

Mountrail

US 2
ND 8 1
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Figure 4C-1

2 OR MORE LANES & 1 
LANE

1 LANE & 1 LANE

2 OR MORE LANES & 2 OR 
MORE LANES

100%

NoYes

70%

NoYes

NoYes
NoYes

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

80 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

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

60 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Sources: Revised from Florida DOT's Traffic Signal Warrant Summary (Form 750-020-01)
NCHRP Report 457, 2001
Manual on Uniform Traffic Control Devices 2009 (December 2009)
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ATAC - 2/10
Page 3 of 5

TRAFFIC SIGNAL WARRANT SUMMARY

City: Organization:
County: Date:

Major Street: Lanes: Critical Approach Speed:
Minor Street: Lanes:

Volume Level Criteria
1.  Is the critical speed of major street traffic > 70 km/h (40 mph) ?
2.  Is the intersection in a built-up area of isolated community of <10,000 population?

If Question 1 or 2 above is answered "Yes", then use "70%" volume level

WARRANT 3 - PEAK HOUR Applicable:
If all three criteria are fullfilled (Condition A) or the plotted point lies above the Satisfied:
 appropriate line (Condition B),then the warrant is satisfed.

Record hour when criteria are fulfilled

and the corresponding delay or volume

in boxes provided.

February 24, 2010

US 2 4

Peak Hour

Unusual condition justifying

use of warrant:

Not Applicable

Stanley, ND
Mountrail

Use the middle curve of Figure 4C-4

45
ND 8 1

UGPTI - ATAC
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NoYes
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NoYes
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Criteria

* Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes and  

100 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

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

75 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Sources: Revised from Florida DOT's Traffic Signal Warrant Summary (Form 750-020-01)
NCHRP Report 457, 2001
Manual on Uniform Traffic Control Devices 2009 (December 2009)
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TRAFFIC SIGNAL WARRANT SUMMARY

City: Organization:
County: Date:

Major Street: Lanes: Critical Approach Speed:
Minor Street: Lanes:

WARRANT 4 - PEDESTRIAN VOLUME Applicable:
Record hours where criteria are fulfilled and the corresponding volume or gap Satisfied:
frequency in the boxes provided. The warrant is satisfied if condition 1 or 2 is fulfilled

and condition 3 is fulfilled.

1. Pedestrian volume crossing the major street is

100 ped/hr or more for each of any four hours
and there are less than 60 gaps/hour in the

major street traffic stream of adequate length.

2. Pedestrian volume crossing the major street is
190 ped/hr or more for any one hour and there

are less than 60 gaps/hour in the major

street traffic stream of adequate length.

3. The nearest traffic signal along the major street is located more than 90 m (300 ft) away, or the nearest signal
is within 90 m (300 ft) but the proposed traffic signal will not restrict the progressive movement of traffic.

WARRANT 5 - SCHOOL CROSSING Applicable:
Record hours where criteria are fulfilled and the corresponding volume or gap Satisfied:
frequency in the boxes provided. The warrant is satisfied if all three of the criteria

are fulfilled.

1. A minimum of 20 students crossing the major street Students: Hour:

during the highest crossing hour.

2. Fewer adequate gaps in the major street traffic stream during the period when Minutes: Gaps:

the children are using the crossing than the number of minutes in the same period.

3. The nearest traffic signal along the major street is located more than 90 m (300 ft) away, or the nearest signal
is within 90 m (300 ft) but the proposed traffic signal will not restrict the progressive movement of traffic.

WARRANT 6 - COORDINATED SIGNAL SYSTEM Applicable:
Indicate if the criteria are fulfilled in the boxes provided.  The warrant is Satisfied:
satisfied if either criterion is fulfilled.  This warrant should not be applied when the

resulting signal spacing would be less than 300 m (1,000 ft).

1. On a one-way street or a street that has traffic predominately in one direction, the adjacent signals are

so far apart that they do not provide the necessary degree of vehicle platooning.

2. On a two-way street, adjacent signals do not provide the necessary degree of platooning, and
the proposed and adjacent signals will collectively provide a progressive operation.

Sources: Revised from Florida DOT's Traffic Signal Warrant Summary (Form 750-020-01)
NCHRP Report 457, 2001
Manual on Uniform Traffic Control Devices 2009 (December 2009)
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TRAFFIC SIGNAL WARRANT SUMMARY

City: Organization:
County: Date:

Major Street: Lanes: Critical Approach Speed:
Minor Street: Lanes:

WARRANT 7 - CRASH EXPERIENCE Applicable:
Record hours where criteria are fulfilled, the corresponding volume, and other Satisfied:
information in the boxes provided.  The warrant is satisfied if all three of the criteria

are fulfilled.

1. One of the Warrant 1, Condition A (56% satisfied)

warrants Warrant 1, Condition B (56% satisfied)

to the right

is met.

2. Adequate trial of other remedial measure

has failed to reduce crash frequency.

3. Five or more reported crashes, of types susceptible to 
correction by signal, have occurred within a 12-mo. period.

WARRANT 8 - ROADWAY NETWORK Applicable:
Record hours where criteria are fulfilled, and the corresponding volume or other Satisfied:
information in the boxes provided The warrant is satisfied if at least one of the criteria

4 45

152 ped/hr for one (1) hour

Number of crashes per 12 months:

Measure tried:  

ND 8 1







Fulfilled?
Yes No



Met?
Yes NoHour


Volume



UGPTI - ATAC
February 24, 2010

Stanley, ND
Mountrail

US 2

Criteria

Warrant 4, Pedestrian Volume

at 80% of volume requirements:

80 ped/hr for four (4) hours or

Flashing Beacon

5

NoYes
NoYes

NoYes
NoYes

information in the boxes provided.  The warrant is satisfied if at least one of the criteria

is fulfilled and if all intersecting routes have one or more of the characteristics listed.

1. Both of a. Total entering volume of at least 1,000 veh/hr Entering Volume:

the criteria during a typical weekday peak hour.

to the right b. Five-year projected volumes that satisfy

are met. one or more of Warrants 1, 2, or 3.

2. Total entering volume at least

1,000 veh/hr for each of any 5 hrs

of a non-normal business day
(Sat. or Sun.)

1. Part of the street or highway system that serves as the principal roadway

network for through traffic flow.

2. Rural or suburban highway outside of, entering, or traversing a city.

3. Appears as a major route on an official plan.

CONCLUSIONS Warrants Satisfied:

Remarks:

Sources: Revised from Florida DOT's Traffic Signal Warrant Summary (Form 750-020-01)
NCHRP Report 457, 2001
Manual on Uniform Traffic Control Devices 2009 (December 2009)

Criteria
Fulfilled?

Yes NoNo
Met?

Yes






Hour


Major Street:

Minor Street:

Major Street:

Minor Street:

Fulfilled?
Yes No

Met?







Yes No
Major Street: 

Volume

Characteristics of Major Routes

Minor Street:





433


2 3Warrant:

Satisfied?:

1

NoYes
NoYes

NoYes
NoYes



ATAC - 2/10
Page 1 of 3

TRAFFIC SIGNAL WARRANT SUMMARY (5-Year Projection)

City: Organization:
County: Date:

Major Street: Lanes: Critical Approach Speed:
Minor Street: Lanes:

Volume Level Criteria
1.  Is the critical speed of major street traffic > 70 km/h (40 mph)?
2.  Is the intersection in a built-up area of isolated community of <10,000 population?

If Question 1 or 2 above is answered "Yes", then use "70%" volume level

WARRANT 1 - EIGHT-HOUR VEHICULAR VOLUME Applicable:
Warrant 1 is satisfied if Condition A or Condition B is "100%" satisfied. Satisfied:
Warrant is also satisfied if both Condition A and Condition B are "80%" satisfied.

Condition A - Minimum Vehicular Volume 100% Satisfied:
70% Satisfied:

Record 8 highest hours and the corresponding volumes in boxes provided.  Condition is 100% satisfied if the 
minimum volumes are met for eight hours .  Condition is 80% satisfied if parenthetical volumes are met for eight hours.

Condition B - Interruption of Continuous Traffic Applicable:
Condition B is intended for application where the traffic volume is Excessive Delay:
so heavy that traffic on the minor street suffers excessive delay. 100% Satisfied:

80% Satisfied:

Record 8 highest hours and the corresponding volumes in boxes provided.  Condition is 100% satisfied if the 
minimum volumes are met for eight hours .  Condition is 80% satisfied if parenthetical volumes are met for eight hours.

Sources: Revised from Florida DOT's Traffic Signal Warrant Summary (Form 750-020-01)
NCHRP Report 457, 2001
Manual on Uniform Traffic Control Devices 2009 (December, 2009)
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TRAFFIC SIGNAL WARRANT SUMMARY (5-Year Projection)

City: Organization:
County: Date:

Major Street: Lanes: Critical Approach Speed:
Minor Street: Lanes:

Volume Level Criteria
1.  Is the critical speed of major street traffic > 70 km/h (40 mph) ?
2.  Is the intersection in a built-up area of isolated community of <10,000 population?

If Question 1 or 2 above is answered "Yes", then use "70%" volume level

WARRANT 2 - FOUR-HOUR VEHICULAR VOLUME Applicable:
 If four or more points lie above the appropriate line, then the warrant is satisfied. Satisfied:

1

Mountrail
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Stanley, ND UGPTI - ATAC
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February 24, 2010
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* Note: 115 vph applies as the lower threshold volume for a minor street approach with two or more lanes and 

80 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

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

60 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Sources: Revised from Florida DOT's Traffic Signal Warrant Summary (Form 750-020-01)
NCHRP Report 457, 2001
Manual on Uniform Traffic Control Devices 2009 (December, 2009)
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TRAFFIC SIGNAL WARRANT SUMMARY (5-Year Projection)

City: Organization:
County: Date:

Major Street: Lanes: Critical Approach Speed:
Minor Street: Lanes:

Volume Level Criteria
1.  Is the critical speed of major street traffic > 70 km/h (40 mph) ?
2.  Is the intersection in a built-up area of isolated community of <10,000 population?

If Question 1 or 2 above is answered "Yes", then use "70%" volume level

WARRANT 3 - PEAK HOUR Applicable:
If all three criteria are fullfilled (Condition A) or the plotted point lies above the Satisfied:
 appropriate line (Condition B),then the warrant is satisfed.

Record hour when criteria are fulfilled

and the corresponding delay or volume

in boxes provided.

Stanley, ND
Mountrail

Use the middle curve of Figure 4C-4

45
ND 8 1

UGPTI - ATAC
February 24, 2010
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use of warrant:
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* Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes and  

100 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

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

75 vph applies as the lower threshold volume threshold for a minor street approach with one lane.

Sources: Revised from Florida DOT's Traffic Signal Warrant Summary (Form 750-020-01)
NCHRP Report 457, 2001
Manual on Uniform Traffic Control Devices 2009 (December, 2009)

-

Delay*

2.  Volume on Minor Approach

1.  Delay on Minor Approach
*(vehicle-hours)

Fulfilled?:

150
Approach Lanes 1 2

Volume Criteria* 100

Volume*

*(vehicles per hour)

1 2

Delay Criteria* 4.0 5.0
Approach Lanes

650

Fulfilled?:

800

*(vehicles per hour)
3.  Total Entering Volume

Volume Criteria*

No. of Approaches 3 4

Fulfilled?:
Volume*

0

100

200

300

400

500

600

40
0

50
0

60
0

70
0

80
0

90
0

10
00

11
00

12
00

13
00

14
00

15
00

16
00

17
00

18
00H

ig
h

er
 V

o
lu

m
e 

M
in

o
r 

A
p

p
ro

ac
h

 (
V

P
H

)

Major Street (VPH)

Figure 4C-3

1 LANE & 1 LANE

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

0

100

200

300

400

500

300 400 500 600 700 800 900 1000 1100 1200 1300

H
ig

h
er

 V
o

l. 
M

in
o

r 
S

tr
ee

t 
(V

P
H

)

Major Street (VPH)

Figure 4C-4 (70% Factor)

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

NoYes
NoYes

100%

NoYes

70%

NoYes

NoYes

Yes No

Yes No

0

100

200

300

400

500

600

40
0

50
0

60
0

70
0

80
0

90
0

10
00

11
00

12
00

13
00

14
00

15
00

16
00

17
00

18
00H

ig
h

er
 V

o
lu

m
e 

M
in

o
r 

A
p

p
ro

ac
h

 (
V

P
H

)

Major Street (VPH)

Figure 4C-3

1 LANE & 1 LANE

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

0

100

200

300

400

500

300 400 500 600 700 800 900 1000 1100 1200 1300

H
ig

h
er

 V
o

l. 
M

in
o

r 
S

tr
ee

t 
(V

P
H

)

Major Street (VPH)

Figure 4C-4 (70% Factor)

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

NoYes
NoYes

100%

NoYes

70%

NoYes

NoYes

Yes No

Yes No


	US-2 & ND-8 Signal Warrant Analysis - Draft Report _report only.pdf
	Background
	Site Visit/Data Collection
	Traffic Data
	Signal Warrant Criteria
	Crash Data Summary
	Signal Warrant Analysis
	Warrant 1- Eight-Hour Vehicular Volume
	Warrant 2 – Four-Hour Vehicular Volume
	Warrant 7 – Crash Experience
	Warrant 8 – Roadway Network

	Summary/Recommendations




