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A. TECHNICAL MEMORANDUM 1 - EXISTING AND FORECAST 
CONDITIONS 

 

 

 

 

Memorandum 

To: 52nd Avenue South Study Review Committee From: Tony Heppelmann, P.E. 

Date: January 23, 2018 

 

Re: Technical Memo No. 1 

Existing and Forecast Conditions WSB Project No. 10745-000 

 
 

 

Overview 

The purpose of the 52nd Avenue South Study is to determine the improvements needed to 52nd 

Avenue South between 45th Street and Sheyenne Street in the City of Fargo. The 52nd Avenue 

South corridor is in a rapidly developing area of the City of Fargo. The section of the corridor under 

study is currently a two-lane rural section with left- and right-turn lanes at major intersections.  East 

of 45th Street, 52nd Avenue South becomes a 4-lane divided arterial with the potential for dual left-

turn lanes and right-turn lanes at the major intersections. It becomes a 6-lane section near I-29. 

The corridor has a wide right-of-way and access is primarily limited to other public streets. This 

study will determine the number of through and turn lanes needed on 52nd Avenue South, 

improvements that may be required on cross-streets and the required intersection control. This 

memo discusses the existing traffic conditions in the corridor, the forecast 2040 travel demand, and 

the alternatives to accommodate the forecast travel demand at an acceptable level of service. 

 

Existing Conditions 

Functional Classification  

The Functional Classification map approved in 2008, classifies 52nd Avenue South as a Minor 

Arterial within the study area.  East of I-29 52nd Avenue South becomes a Principal Arterial. 

45th Street is a minor arterial between 52nd Avenue South and 32nd Avenue South. North of 32nd 

Avenue South, 45th Street is a Principal Arterial. 170th Avenue (Sheyenne Street) is the only other  
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Minor Arterial intersecting 52nd Avenue within the study corridor. Local roadways intersecting with 

52nd Avenue in the study area include 47th Street, 53rd Street, Veterans Blvd, 53rd Avenue, 68th 

Street, 63rd Street and McMahon Estates Circle. 

 

Arterial roadways are intended to provide the highest level of service at the greatest speed for the 

longest uninterrupted distance. Their primary function is mobility and therefore some access control 

is required. Local streets are intended to primarily serve as access to adjacent development. 

 

Speeds  

Figure 2 shows the posted speeds for the roadways within the study area. The posted speed on 

52nd Avenue South within the study area is 45 mph. 

 

Traffic VolumesðMaps and Tables  

The 2015 ADTôs are shown on Figure 3. The traffic volumes on 52nd Avenue South increase 

significantly from the west end of the corridor to the east end of the corridor. Currently heavy 

commercial traffic is about 4% of the total traffic on 52nd Avenue South. 

Peak hour turning movement volumes were collected in September 2017 at all the intersecting 

roadways on 52nd Avenue South for both the am and pm peak hour. The counts were taken using a 

video recording of traffic on September 6 and 7, 2017. The peak hour turning movements are 

shown on Figure 4. 

 

The existing lane configurations and intersection control at the intersections on 52nd Avenue South 

are shown on Figure 5. At the time the traffic counts were taken the only signalized intersection in 

the study area was at 45th Street and 52nd Avenue South. Since then a temporary traffic signal was 

installed at 63rd Street and 52nd Avenue South. The analysis of the existing conditions assumes an 

unsignalized intersection at 63rd Street and 52nd Avenue South. The intersection of Sheyenne 

Street and 52nd Avenue South is a roundabout. The other intersections have stop signs on the 

intersecting side streets. 

 

Level of Service  

A SimTraffic simulation of the existing traffic conditions (existing traffic volumes and traffic control) 

was completed for the study area. For the roundabout, Highway Capacity Manual 6th Edition 

procedure was used. The results of this analysis are summarized in Tables 1 and 2. Figure 6 

provides a visual summary of the 2017 AM existing level of service.  Figure 7 provides a visual 

summary of the 2017 PM existing level of service. In general, 52nd Avenue South is currently 

providing a high level of service for traffic on 52nd Avenue South. However, there are fairly long 

delays on some of the side streets during the peak hours at the unsignalized locations including the  
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northbound approach at 63rd Street, the northbound approach at Veterans Boulevard, and the 

southbound approach at 53rd Street. Since this analysis was completed a temporary traffic signal 

was installed at the intersection of 63rd Street and 52nd Avenue South. 
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Table 1: Existing 2017 Measures of Effectiveness (MOE) - AM Peak Hour 
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Table 2: Existing 2017 Measures of Effectiveness (MOE) - PM Peak Hour 
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Safety  

Figure 8 shows the crashes that have occurred in the corridor over the last 5 years from September 

1, 2012 to August 31, 2017. Overall the crash rate on 52nd Avenue South is relatively low. The 

greatest number of crashes have occurred at the 52nd Avenue South and Sheyenne roundabout. 

Two-thirds of these crashes are property damage only and the remaining crashes involved minor 

injuries. There were no fatalities or serious injury crashes in the corridor. 

 

Forecast Traffic Volumes 

Future traffic volumes in this corridor are dependent on the level of development that occurs within 

the corridor travel shed as well as within the larger metropolitan area. A Travel Demand Model was 

developed for the Fargo-Moorhead Metropolitan area that models future travel demand based on 

forecasts of households and employment for the region. The current model was developed for the 

base year of 2010 and forecast traffic for 2040. The 2010 Base year model was calibrated to 

estimate 2010 traffic volumes on the 2010 roadway network using the 2010 household and 

employment information. To develop the 2040 Travel Demand Model, the base year calibrated 2010 

model was modified to include 2040 household and employment forecasts and committed changes 

in the transportation network. 

 

The Advanced Traffic Analysis Center (ATAC) is currently in the process of updating the Fargo- 

Moorhead Travel Demand Model to 2045. The updated model will have a calibrated base year 

model for 2015 and forecast demand for 2045. This new model was not available to meet the 

schedule for this project.  However, the 2045 household and employment forecasts are complete 

and are used in developing 2040 forecasts for this corridor. The following discussion provides 

information regarding differences in the 2040 and 2045 household and employment data and how 

that affects traffic growth in this corridor. 

 

SocioȤEconomic Data  

Figure 9 compares the household and employment forecasts for 2040 and 2045 for the zones 

adjacent to the 52nd Avenue South Corridor. In some zones, the 2045 household and employment 

forecasts are higher and in other zones they are lower than the 2040 forecasts. Although the overall 

numbers are similar, the 2045 forecasts do represent another 5 years of growth in the region. Figure 

10 compares the 2040 and 2045 trip generation for the same zones. 
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Table 3 shows a comparison of the 2040 and 2045 data for the entire Fargo-Moorhead metropolitan 

area. Again, the 2045 forecasts are higher than the 2040 forecasts, but because 2045 includes five 

more years of growth the actual 2045 annual growth rate is slightly lower than the 2040 annual 

growth rate. 

 

Table 3: Comparison of Socio-Economic Data 

Scenario Households Jobs 

Year 2010 77,298 119,696 

Year 2015 87,421 123,596 

Year 2040 Forecast 112,553 163,889 

Year 2045 Forecast 123,087 178,232 
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Model Outputs  

2010 Model versus 2010 counts 

Figure 11 compares the 2010 model assignments with the 2010 counts. This information indicates 

how well the model is calibrated to the base year data around 52nd Avenue South. As can be seen 

from the comparison the travel demand model for this area is calibrated very well to the actual 

counts. 

 

2040 Model ADT versus 2045 Model ADT 

WSB created a 2045 model run using the 2040 existing plus committed transportation network and 

the 2045 socio-economic data. Figure 12 compares the assigned daily traffic volumes from the 2045 

model run with the assigned daily traffic volumes from the 2040 model on the existing plus 

committed transportation network. Although the 2045 assignments are slightly higher than the 2040 

assignments, they also represent another 5 years of growth. 

Figure 13 compares the annual growth rates in traffic for the same two models. This figure shows 

that the annual traffic growth rate in the 2045 model is slightly less than the annual traffic growth 

rate in the 2040 model. Figure 14 shows the annual traffic growth rates between 2010 and 2015 for 

the 52nd Avenue South corridor. As can be seen, the traffic growth rates over the last five years 

have been much greater than what the models are indicating as an annual growth rate through 2040 

or 2045. This can be expected since as the area becomes more developed the traffic growth rate 

should decline relative to the traffic that is already present. In estimating the traffic volumes in 2040 

or for interim years between today and 2040, WSB would recommend assuming a linear growth rate 

rather than a compounded annual growth rate. This will result in declining annual growth rates over 

time as the traffic volumes increase. 

 

Existing Plus Committed network versus Roadway Vision Plan network 

Significant changes in the transportation network are expected in this area of the City.  Figure 15 

shows the additional transportation improvements that have been identified in the 2014 Fargo 

Moorhead Long Range Transportation Plan (LRTP) in what is labeled in the LRTP as the Roadway 

Vision Plan. Changes in the transportation network included in the Roadway Vision Plan network 

include the extension of 45th Street south of 52nd Avenue South, the extension of Veterans 

Boulevard south of 52nd Avenue South, the upgrade and extension of 64th Avenue to the east 

across I-29, and the upgrade and extension of 76th Avenue to the east with an interchange at I-29. 

These improvements will have a significant impact on the traffic demand on the 52nd Avenue South 

corridor.  Figure 16 shows the 2040 model assignments for this area with the existing plus 

committed network. Figure 17 shows 2040 Roadway Vision Plan model assignments. By comparing 

the two figures it can be seen that ADTôs on 52nd Avenue South within the study area are 

significantly lower on the Roadway Vision Plan network versus the Existing Plus Committed  
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network. In other words, the other transportation facilities that are constructed in this area will have 

a significant impact on the forecasts for 52nd Avenue South. 

 

Fiscally Constrained Network 

The current Fargo-Moorhead Long Range Transportation Plan also includes a Fiscally Constrained 

network. Within the 52nd Avenue South study area this network includes some, but not all, of the 

improvements in the Roadway Vision Plan network. Figure 18 shows the fiscally constrained 

network. Some of the key differences from the Roadway Vision Plan network include: 

45th Street and Veterans Boulevard are only extended to 64th Avenue versus 76th 

Avenue. 

76th Avenue does not have an interchange with I-29. 

 

 

The Long-Range Transportation Plan will be updated in 2018. 

 

Based on discussions with the 52nd Avenue South Study Review Committee it was concluded that 

the fiscally constrained network is probably the most appropriate transportation network to use for 

developing the 2040 forecasts for the 52nd Avenue South corridor with the exception that it is not 

expected that Veteranôs Boulevard will be extended south to 64th Avenue because of the cost of 

bridging over the drainage ditch. 

 

2040 ADT Forecasts 

Figure 19 shows the 2040 ADT forecasts for the corridor. These forecasts are based on the 

modified fiscally constrained network described above and are less than the ADTôs forecast 

assuming just the existing plus committed network but more than the ADTôs forecast with the 

Roadway Vision Plan network. The 2040 ADT forecasts shown on Figure 19 are based on the 2045 

Model Assignments (2045 Socio-economic data) using the modified fiscally constrained network 

that have been adjusted to 2040 assuming straight line growth. The forecasts have also been 

adjusted based on the 2017 counts on the lower volume local streets. 

 

Figure 20 shows 2040 am and pm peak hour turning movement forecasts for the intersections in the 

corridor based on the 2040 forecasts shown on Figure 19. These turning movement forecasts are 

based on general travel patterns obtained from existing turning movement counts and the travel 

model. For example, at Sheyenne Street and 52nd Avenue South there is a very heavy northbound 

to eastbound right-turn movement in the am peak hour and a similar heavy westbound to 

southbound left-turn movement in the pm peak hour. The 2040 turning movement forecasts reflect 

this same pattern based on the ADT growth on Sheyenne Street and 52nd Avenue South. Another  
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example is that existing turning movements and ADTôs show a strong orientation towards I-29 with 

ADTôs increasing on 52nd Avenue South from west to east and heavy northbound right-turn 

movements and southbound left-turn movements onto 52nd Avenue South. The forecast 2040 

ADTôs also show this same pattern, and this is reflected in the 2040 am and pm peak hour turning 

movement forecasts. 

 

Future Traffic Operations 

 

Overview of Analysis  

Future traffic operations will depend on the improvements that are made in the corridor to 

accommodate the 2040 travel demand.  Three alternatives were identified at the corridor level for 

analysis purposes. These alternatives include the No-build alternative, a 4-Lane Divided roadway 

with traffic signals, and a 4-lane Divided roadway with roundabouts.  Based on the 2040 traffic 

forecasts there are two intersections in the corridor that are expected to meet warrants for a traffic 

signal; they are the intersections of 52nd Avenue South/63rd Street and 52nd Avenue 

South/Veteranôs Boulevard. The 45th Street intersection is already signalized, and the Sheyenne 

Street intersection is currently a roundabout intersection.  The 4-Lane Divided with Traffic Signals 

alternative would create a corridor where the major cross-street traffic is handled at signalized 

intersections. The 4-Lane Divided with Roundabouts would create a corridor where the major cross-

street traffic is handled with roundabout intersections. 

 

In between the major intersections of 63rd Street, Veterans Boulevard and 45th Street are three 

lower volume access intersections. These include the intersections of 52nd Avenue South at 53rd 

Avenue, 52nd Avenue South at 53rd Street and 52nd Avenue South at 47th Street. There are five 

options at each of these locations; full access, 3/4 access, RCUT, J-Turn, and Right-in, Right-out. 

The RCUT (Reduced Conflict U-Turn) has direct access for all moves except the north-south 

throughs and the left-turns from the minor street.  These movements will have to take a right-turn 

and then use the U-turn intersection to go in the opposite direction and either make a right-turn at 

the intersection (north-south throughôs) or continue through the intersection (left turn from minor 

street). The J-Turn intersection is similar to the RCUT intersection except it does not allow the left-in 

to the minor street. These lefts must use the U-Turn intersection. The last option is to restrict the 

minor intersections to right-in, right-out. Left-turns and through traffic will have to go to the next 

intersection and either make a U-turn or use other local streets to access the adjacent development. 

 

A SimTraffic simulation of the 2040 traffic operations with the 2040 forecast turning movements was 

completed for a No-Build and Build Alternatives for 52nd Avenue South. The roundabout at 

Sheyenne Street was analyzed using Highway Capacity Manual 6th Edition procedures. The No-  
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Build alternative assumes that no improvements are made in the 52nd Avenue South corridor 

except at 45th Street, which is assumed to be extended south to 64th Avenue as a four-lane divided 

roadway. The No-build alternative assumes a traffic signal at 63rd Street since a temporary signal 

has been installed at this location. 

 

2040 NoȤBuild Conditions  

Tables 4 and 5 show the results of the traffic operations analysis for the No-build alternative for the 

2040 forecast am and pm peak hours. Below is a discussion of the operations expected at each 

intersection moving from west to east. 

Sheyenne Street and 52nd Avenue South ï This roundabout is forecast to operate at LOS ñFò in the 

am peak hour and LOS ñEò in the pm peak hour. The worst approaches are the northbound 

approach in the am peak hour and the southbound and westbound approaches in the pm peak 

hour. 

 

63rd Street and 52nd Avenue South ï This is assumed to be a signalized intersection in the No-

Build alternative. This intersection will operate at LOS ñDò in the am peak hour and at LOS ñBò in the 

pm peak hour. 

 

53rd Avenue and 52nd Avenue South ï This is a low volume unsignalized intersection in the No-

Build alternative that will operate at an acceptable LOS ñDò or better in the am and pm peak hours. 

It is possible that the north leg of this intersection could have higher volumes than forecast for 2040 

if higher traffic generating commercial uses are developed on this currently undeveloped property. 

 

Veteranôs Boulevard and 52nd Avenue South ï This is assumed to be an unsignalized intersection 

in the No-Build alternative and the southbound left turns are at LOS ñFò in the am peak hour and the 

entire southbound approach is at LOS ñFò in the pm peak hour. 

53rd Street and 52nd Avenue South ï This is assumed to be an unsignalized intersection in the No-

Build alternative and thru and left-turn movements on the northbound and southbound approaches 

are at LOS ñFò in the am and pm peak hour. 

 

47th Street and 52nd Avenue South ï This is assumed to be an unsignalized intersection in the No-

Build alternative and the southbound approach is at LOS ñFò in the am and pm peak hours. There is 

currently no south leg on this intersection but is planned to accommodate future development. 
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45th Street and 52nd Avenue South ï This intersection is currently signalized and is forecast to 

operate at LOS ñDò in the am and pm peak hours. 

 

In general, significant side street delays as well as back-ups on 52nd Avenue South can be 

expected with 2040 traffic and no major improvements on 52nd Avenue South or side streets. 

 

Table 4: No-Build 2040 Measures of Effectiveness (MOE) - AM Peak Hour 
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T
h
ru

-S
to

p
 

 

 

5: 53rd St & 52nd Avenue S 

NB 44 55 25 E F D 33 D   NB    27 76     

WB 10 3 2 B A A 3 A WB 18 48 150       

SB 519 503 480 F F F 518 F SB    441 557     

EB 5 4 2 A A A 4 A EB 5 30 175     3 175 

T
h
ru

-S
to

p
 

 

 

6: 47th St & 52nd Avenue S 

NB 0 0 0 A A A 0 A   NB          

WB 0 6 5 A A A 6 A WB          

SB 164 0 134 F A F 148 F SB          

EB 11 5 0 B A A 5 A EB          

S
ig

n
a
li
z
e
d
 

 

 

7: 45th St & 52nd Avenue S 

NB 35 36 23 D D C 31 C  

 

38 

 

 

D 

NB 92 208 300 162 264  135 285 300 

WB 69 91 48 E F D 72 E WB 118 350  525 1133  211 394  

SB 40 26 11 D C B 30 C SB 113 204 500 105 173  37 88  

EB 31 24 21 C C C 26 C EB 83 150 250 157 252     

 

*Roundabout MOE based on HCM 6th Edition. Roundabout Queues are 95th percentile. All other MOEs from SimTraffic 
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Table 5: No-Build 2040 Measures of Effectiveness (MOE) - PM Peak Hour 

 

 
Intersection  

 

 

App

r 

 

Total Delay by 

Movement 

 

LOS by 

Movement 

LOS by 

Approach 

(Sec/Veh) 

LOS by 

Intersectio

n 

(Sec/Veh) 

 

 

 

Appr 

Average & Maximum Traffic 

Queu 

eing (feet) 

C
o

n
tr

o
l 

 

 

Location 

 

Left-Turn 

 

Through 

 

Right-Turn 

L T R L T R Delay LOS Delay LOS Ave 

Queue 

Max Queue Storage Ave 

Queu

e 

Max 

Queue 

Storage Ave 

Queue 

Max 

Queue 

Storage 

R
o

u
n

d
a

b
o

u
t 

 

 

1: Sheyenne St & 52nd 

Avenue S (Based on HCM) 

NB  

 

N/A 

11 B  

 

49 

 

 

E 

NB     83     

WB 35 E WB     364     

SB 100 F SB     577     

EB 17 C EB     53     

S
ig

n
a

li
z
e

d
 

 

 

2: 63rd St & 52nd Avenue S 

NB 23 20 6 C C A 8 A  

 

10 

 

 

B 

NB 17 64 100 5 27  49 112 300 

WB 10 5 1 B A A 7 A WB 82 174 275 56 144  6 29 275 

SB 33 21 7 C C A 19 B SB 20 63 100 20 61     

EB 13 18 7 B B A 16 B EB 23 55 300 101 205  20 59 300 

T
h

ru
-S

to
p

 

 

 

3: 53rd Ave S/New 53rd Ext & 

52nd Avenue S 

NB 29 16 6 D C A 8 A   NB    25 66     

WB 4 3 1 A A A 3 A WB 6 28 200       

SB 21 21 10 C C B 17 C SB    15 45     

EB 7 1 0 A A A 1 A EB 13 51 250     8 250 

T
h

ru
-S

to
p

 

 

 

4: Veterans Blvd & 52nd 

Avenue S 

NB 110 140 33 F F D 75 F   NB    15 68     

WB 5 4 2 A A A 4 A WB 3 27 300    2 32 300 

SB 1060 727 686 F F F 824 F SB 292 300  1584 2046  111 297  

EB 19 2 1 C A A 5 A EB 48 122 275  7     

T
h

ru
-S

to
p

 

 

 

5: 53rd St & 52nd Avenue S 

NB 34 41 12 D E B 15 C   NB    31 90     

WB 6 4 3 A A A 4 A WB 9 39 150       

SB 484 497 472 F F F 484 F SB    457 550     

EB 9 2 1 A A A 2 A EB 7 35 175       

T
h

ru
-S

to
p

 

 

 

6: 47th St & 52nd Avenue S 

NB 0 0 0 A A A 0 A   NB          

WB 0 8 6 A A A 8 A WB       1 24 175 

SB 98 0 65 F A F 80 F SB 74 188        

EB 18 3 0 C A A 4 A EB 13 46 125       

S
ig

n
a

li
z
e

d
 

 

 

7: 45th St & 52nd Avenue S 

NB 37 38 11 D D B 28 C  

 

34 

 

 

C 

NB 68 145 300 125 204  69 143 300 

WB 44 51 29 D D C 45 D WB 180 350  391 1135  122 394  

SB 37 33 22 D C C 32 C SB 101 168 500 130 230  87 187  

EB 29 26 18 C C B 24 C EB 27 66 250 130 214     

*Roundabout MOE based on HCM 6th Edition. Roundabout Queues are 95th percentile. All other MOEs from SimTraffic 

2040 Build Alternative Conditions  
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 пπ[ŀƴŜ Divided with Traffic Signals 

The assumed intersection lane configuration for the 2040 4-Lane Divided with Traffic Signal 

alternative is shown on Figure 21. Tables 6 and 7 shows the results of the traffic operations analysis 

for this alternative for the 2040 forecast am and pm peak hours. Below is a discussion of the 

operations expected at each intersection moving from west to east. 

Sheyenne Street and 52nd Avenue South ï Because this roundabout is forecast to operate at LOS 

ñFò and LOS ñEò in the am and pm peak hours in 2040 under the No- build alternative, 

improvements to the roundabout were identified to provide acceptable traffic operations.  The 

improvements required include making the north and south legs of the roundabout two-lane 

approaches with two lanes through the roundabout in the northbound and southbound directions. 

The northbound and southbound right lanes would be combined right-thru lanes and the left lanes 

would be combined left-thru lanes. The other improvement would be the addition of a right-only lane 

on the east approach to the  

 

roundabout. With the improvements, the roundabout is expected to operate at LOS ñAò in the am 

peak hour and LOS ñAò in the pm peak hour. 

 

63rd Street and 52nd Avenue South ï This is assumed to be a signalized intersection in the Build 

alternative and is expected to operate at LOS ñBò in the am and pm peak hours. 

53rd Avenue and 52nd Avenue South ï This is a low volume unsignalized intersection in this 

alternative.  The southbound and northbound left-turns and throughs are expected to operate at an 

acceptable LOS ñDò or better in the am and pm peak hours with the 2040 forecasts. However, any 

volumes higher than forecast are likely to result in unacceptable delays for the northbound and 

southbound left-turns and through movements. 

 

Veteranôs Boulevard and 52nd Avenue South ï This is assumed to be a signalized intersection in 

the Build alternative and is expected to operate at LOS ñBò in the am and pm peak hours. 

 

53rd Street and 52nd Avenue South ï This is assumed to be an unsignalized intersection in the 

Build alternative and the southbound approach is expected to operate at LOS ñFò in the am and pm 

peak hours. The northbound through and left-turn movements are expected to operate at LOS ñEò 

and ñFò. 

 

47th Street and 52nd Avenue South ï This is assumed to be an unsignalized intersection in the 

Build alternative and the southbound left-turn is LOS ñFò in the am peak hour and LOS ñEò in the pm 

peak hour. There is currently no south leg on this intersection but is planned to accommodate future 

development. 
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45th Street and 52nd Avenue South ï This intersection is currently signalized and is forecast to 

operate at LOS ñCò in the am and pm peak hours with this alternative. 
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Table 6: Build 2040 4-Lane Divided with Signals ï Full Access - AM Peak Hour 

 

 
Intersection  

 

Appr 

 

Total Delay by 

Movement 

 

LOS by 

Movement 

LOS by 

Approach 

(Sec/Veh) 

LOS by 

Intersection 

(Sec/Veh) 

 

 

Appr 

Average & Maximum Traffic 

Queu 

eing (feet) 

C
o

n
tr

o
l 

 

 

Location 

 

Left-Turn 

 

Through 

 

Right-Turn 

L T R L T R Delay LOS Delay LOS Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

R
o

u
n

d
a

b
o

u
t 

 

 

1: Sheyenne St & 52nd Avenue S 

(Based on HCM) 

NB  

 

N/A 

10 B  

 

9 

 

 

A 

NB     146     

WB 9 A WB     46     

SB 4 A SB     32     

EB 11 B EB     57     

S
ig

n
a

li
z
e

d
 

 

 

2: 63rd St & 52nd Avenue S 

NB 20 18 14 C B B 15 B  

 

18 

 

 

B 

NB 31 77 150 8 38  113 250 300 

WB 21 17 2 C B A 18 B WB 72 155 275 91 181  3 22 275 

SB 19 12 3 B B A 10 B SB 24 62 165 1 16  14 38 150 

EB 14 23 4 B C A 21 C EB 31 72 300 123 204  12 42 300 

T
h

ru
-S

to
p

 

 

 

3: 53rd Ave S/New 53rd Ext & 

52nd Avenue S 

NB 27 25 8 D D A 9 A   NB    4 28  21 65 150 

WB 10 4 3 B A A 4 A WB 17 62 200       

SB 23 31 4 C D A 16 C SB    15 45  10 27 150 

EB 4 1 0 A A A 1 A EB 14 54 250  2   2 250 

S
ig

n
a
li

z
e

d
 

 

 

4: Veterans Blvd & 52nd Avenue 

S 

NB 17 24 5 B C A 10 B  

 

9 

 

 

A 

NB 1 16 100 3 25     

WB 11 13 4 B B A 11 B WB 11 44 300 70 164  32 81 300 

SB 21 15 6 C B A 12 B SB 36 95 200 4 34  33 80 200 

EB 12 6 2 B A A 7 A EB 54 122 275 51 116   7 275 

T
h

ru
-S

to
p

 

 

 

5: 53rd St & 52nd Avenue S 

NB 35 39 10 E E B 18 C   NB    11 52  16 65 150 

WB 7 2 2 A A A 2 A WB 13 47 150     5 150 

SB 156 154 45 F F E 154 F SB    189 366  7 131 150 

EB 6 4 3 A A A 4 A EB 4 27 175     7 175 

T
h

ru
-S

to
p

 

 

 

6: 47th St & 52nd Avenue S 

NB 0 0 0 A A A 0 A   NB          

WB 0 5 4 A A A 5 A WB        4 175 

SB 91 0 7 F A A 47 E SB 69 184     35 104 150 

EB 7 2 0 A A A 2 A EB 13 44 125       

S
ig

n
a
li

z
e

d
 

 

 

7: 45th St & 52nd Avenue S 

NB 26 36 20 C D C 29 C  

 

26 

 

 

C 

NB 71 154 300 158 260  120 242 300 

WB 25 30 15 C C B 23 C WB 34 77 250 102 179  98 223 250 

SB 30 25 5 C C A 25 C SB 105 175 500 104 174  26 65  

EB 31 30 8 C C A 28 C EB 85 165 250 162 255  24 60 250 

*Roundabout MOE based on HCM 6th Edition. Roundabout Queues are 95th percentile. All other MOEs from SimTraffic 
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Table 7: Build 2040 4-Lane Divided with Signals ï Full Access - PM Peak Hour 

 

 
Intersection  

 

 

App

r 

 

Total Delay by 

Movement 

 

LOS by 

Movement 

LOS by 

Approach 

(Sec/Veh) 

LOS by 

Intersection 

(Sec/Veh) 

 

 

 

Appr 

Average & Maximum Traffic 

Queu 

eing (feet) 

C
o

n
tr

o
l 

 

 

Location 

 

Left-Turn 

 

Through 

 

Right-Turn 

L T R L T R Delay LOS Delay LOS Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

R
o

u
n

d
a

b
o

u
t 

 

 

1: Sheyenne St & 52nd Avenue S 

(Based on HCM) 

NB  

 

N/A 

4 A  

 

8 

 

 

A 

NB     25     

WB 11 B WB     116     

SB 8 A SB     76     

EB 12 B EB     37     

S
ig

n
a

li
z
e

d
 

 

 

2: 63rd St & 52nd Avenue S 

NB 21 18 7 C B A 9 A  

 

14 

 

 

B 

NB 16 55 150 4 27  47 129 300 

WB 17 11 2 B B A 13 B WB 128 271 275 106 208  10 43 275 

SB 22 25 4 C C A 14 B SB 18 62 165 10 45  12 42 150 

EB 13 21 5 B C A 19 B EB 23 58 300 67 121  14 55 300 

T
h

ru
-S

to
p

 

 

 

3: 53rd Ave S/New 53rd Ext & 

52nd Avenue S 

NB 31 36 4 D E A 7 A   NB    5 32  22 55 150 

WB 7 6 4 A A A 6 A WB 5 28 200       

SB 24 0 9 C A A 17 C SB    13 30  7 27 150 

EB 8 1 0 A A A 1 A EB 11 44 250       

S
ig

n
a

li
z
e

d
 

 

 

4: Veterans Blvd & 52nd Avenue 

S 

NB 26 21 4 C C A 14 B  

 

12 

 

 

B 

NB 5 32 100 4 25     

WB 11 14 5 B B A 13 B WB 5 33 300 116 235  26 60 300 

SB 24 22 13 C C B 17 B SB 68 145 200 5 32  69 151 200 

EB 16 6 1 B A A 8 A EB 50 111 275 39 115  1 12 275 

T
h

ru
-S

to
p

 

 

 

5: 53rd St & 52nd Avenue S 

NB 28 44 7 D E A 11 B   NB    6 39  20 62 150 

WB 5 3 3 A A A 3 A WB 8 44 150       

SB 188 179 53 F F F 182 F SB    240 442  25 178  

EB 9 3 3 A A A 3 A EB 5 24 175  2     

T
h

ru
-S

to
p

 

 

 

6: 47th St & 52nd Avenue S 

NB 0 0 0 A A A 0 A   NB          

WB 0 5 5 A A A 5 A WB        11 175 

SB 32 0 8 D A A 19 C SB 30 76     25 60 150 

EB 12 2 0 B A A 2 A EB 14 52 125  8     

S
ig

n
a

li
z
e

d
 

 

 

7: 45th St & 52nd Avenue S 

NB 24 29 10 C C B 22 C  

 

24 

 

 

C 

NB 52 112 300 106 192  59 146 300 

WB 29 28 8 C C A 24 C WB 104 184 250 144 243  48 138 250 

SB 26 26 9 C C A 23 C SB 86 155 500 114 195  54 114  

EB 24 35 11 C D B 27 C EB 26 60 250 116 213  58 126 250 

*Roundabout MOE based on HCM 6th Edition. Roundabout Queues are 95th percentile. All other MOEs from SimTraffic 
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RCUT or 3/4 Access at Intersections at Minor Streets 

Tables 8 and 9 show the traffic operations results if RCUTôs or 3/4 Access are constructed at the 

three minor street approaches rather than full access with side street stop conditions. The analysis 

assumes traffic signals at 63rd Street and at Veteranôs Boulevard but the roundabout alternative 

would have similar results.  These side street intersections would now operate at LOS ñAò. The 

RCUT intersection does create some additional travel time and distance since the minor street 

through and left turn movements need to travel about 1000 feet further. This would add 

approximately 25 seconds of additional travel time for these movements. However, this is more than 

offset by the reduced delay on the side street. With the 3/4 Access intersection the minor street 

throughs and left turns would have to travel to the next intersection to make a U- turn or take the 

local streets to a signalized intersection. The additional travel time related to using these routes will 

in many cases be greater than the delay that is forecast on the side street approach. 
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Table 8: Build 2040 4-Lane Divided with Signals - RCUT or ¾ Access- AM Peak Hour 

 

Intersection 
 

 

Appr 

 

Total Delay by 

Movement 

 

LOS by 

Movement 

LOS by 

Approach 

(Sec/Veh) 

LOS by 

Intersection 

(Sec/Veh) 

 

 

Appr 

Average & Maximum Traffic Queueing (feet) 

C
o

n
tr

o
l 

 

 

Location 

 

Left-Turn 

 

Through 

 

Right-Turn 

L T R L T R Delay LOS Delay LOS Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

R
o

u
n

d
a
b

o
u

t 

 

 

1: Sheyenne St & 52nd Avenue S 

(Based on HCM) 

NB  

 

N/A 

10 B  

 

9 

 

 

A 

NB     146     

WB 9 A WB     46     

SB 4 A SB     32     

EB 11 B EB     57     

S
ig

n
a
li
z
e
d
 

 

 

2: 63rd St & 52nd Avenue S 

NB 19 21 14 B C B 15 B  

 

17 

 

 

B 

NB 31 79 150 10 34  110 257 300 

WB 20 16 2 C B A 17 B WB 65 133 275 85 192  3 18 275 

SB 19 8 3 B A A 10 B SB 23 60 165  7  14 40 150 

EB 15 21 4 B C A 19 B EB 33 70 300 116 203  13 42 300 

T
h
ru

-S
to

p
 

 

 

3: 53rd Ave S/New 53rd Ext & 

52nd Avenue S 

NB 0 0 7 A A A 6 A   NB       23 47  

WB 10 5 3 B A A 5 A WB 18 65 200       

SB 0 0 4 A A A 2 A SB       18 49  

EB 3 1 0 A A A 1 A EB 11 47 250     4 250 

S
ig

n
a
li
z
e
d
 

 

 

4: Veterans Blvd & 52nd Avenue S 

NB 0 6 3 A A A 3 A  

 

9 

 

 

A 

NB  4 100 2 21     

WB 10 14 4 B B A 12 B WB 11 37 300 73 153  34 72 300 

SB 21 17 6 C B A 12 B SB 41 100 200 5 24  30 73 200 

EB 12 6 2 B A A 7 A EB 56 142 275 51 128   5 275 

T
h
ru

-S
to

p
 

 

 

5: 53rd St & 52nd Avenue S 

NB 0 0 7 A A A 5 A   NB       18 43  

WB 7 1 0 A A A 1 A WB 17 65 150       

SB 0 0 6 A A A 0 A SB       36 100  

EB 3 1 0 A A A 1 A EB 5 30 175  4   7 175 

T
h
ru

-S
to

p
 

 

 

6: 47th St & 52nd Avenue S 

NB 0 0 0 A A A 0 A   NB          

WB 0 5 4 A A A 5 A WB        4 175 

SB 0 0 7 A A A 4 A SB       44 99  

EB 6 1 0 A A A 1 A EB 14 56 125  7     

S
ig

n
a
li
z
e
d
 

 

 

7: 45th St & 52nd Avenue S 

NB 29 35 20 C D C 29 C  

 

26 

 

 

C 

NB 72 152 300 154 253  124 274 300 

WB 22 29 14 C C B 22 C WB 31 66 250 105 183  95 231 250 

SB 30 26 5 C C A 25 C SB 103 191 500 111 193  25 69  

EB 30 31 8 C C A 28 C EB 81 153 250 162 281  24 64 250 
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Table 9: Build 2040 4-Lane Divided with Signals ï RCUT or 3/4 Access - PM 

Peak Hour 

 

 
Intersection  

 

 

Appr 

 

Total Delay by 

Movement 

 

LOS by 

Movement 

LOS by 

Approach 

(Sec/Veh) 

LOS by 

Intersection 

(Sec/Veh) 

 

 

 

Appr 

Average & Maximum Traffic 

Queu 

eing (feet) 

C
o

n
tr

o
l 

 

 

Location 

 

Left-Turn 

 

Through 

 

Right-Turn 

L T R L T R Delay LOS Delay LOS Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

R
o

u
n

d
a

b
o

u
t 

 

 

1: Sheyenne St & 52nd Avenue S 

(Based on HCM) 

NB  

 

N/A 

4 A  

 

8 

 

 

A 

NB     25     

WB 11 B WB     116     

SB 8 A SB     76     

EB 12 B EB     37     

S
ig

n
a

li
z
e

d
 

 

 

2: 63rd St & 52nd Avenue S 

NB 21 19 6 C B A 8 A  

 

14 

 

 

B 

NB 16 53 150 5 34  45 105 300 

WB 18 12 2 B B A 14 B WB 121 259 275 96 192  10 37 275 

SB 22 23 3 C C A 14 B SB 19 54 165 9 37  12 34 150 

EB 14 21 4 B C A 19 B EB 25 62 300 64 127  13 50 300 

T
h

ru
-S

to
p

 

 

 

3: 53rd Ave S/New 53rd Ext & 

52nd Avenue S 

NB 0 0 4 A A A 4 A   NB       22 52  

WB 7 6 4 A A A 6 A WB 6 36 200  3   3 200 

SB 0 0 7 A A A 3 A SB       12 35  

EB 8 1 0 A A A 1 A EB 11 50 250       

S
ig

n
a

li
z
e

d
 

 

 

4: Veterans Blvd & 52nd Avenue 

S 

NB 27 30 4 C C A 16 B  

 

13 

 

 

B 

NB 5 28 100 6 22     

WB 12 14 4 B B A 13 B WB 4 29 300 120 239  26 61 300 

SB 25 21 13 C C B 18 B SB 69 149 200 7 31  71 167 200 

EB 16 7 2 B A A 9 A EB 50 111 275 41 103  1 16 275 

T
h

ru
-S

to
p

 

 

 

5: 53rd St & 52nd Avenue S 

NB 0 0 5 A A A 4 A   NB       21 62  

WB 4 1 0 A A A 1 A WB 9 37 150       

SB 0 0 12 A A B 0 A SB       51 114  

EB 8 1 0 A A A 1 A EB 7 34 175       

T
h

ru
-S

to
p

 

 

 

6: 47th St & 52nd Avenue S 

NB 0 0 0 A A A 0 A   NB          

WB 0 5 4 A A A 5 A WB        7 175 

SB 0 0 9 A A A 5 A SB       35 92  

EB 11 0 0 B A A 0 A EB 14 58 125 1 15     

S
ig

n
a

li
z
e

d
 

 

 

7: 45th St & 52nd Avenue S 

NB 24 29 10 C C B 22 C  

 

24 

 

 

C 

NB 51 129 300 106 189  59 143 300 

WB 28 28 8 C C A 24 C WB 96 168 250 144 252  45 126 250 

SB 26 26 8 C C A 22 C SB 84 149 500 119 184  49 110  

E

B 

2

4 

3

6 

1

2 

C D B 2

8 

C E

B 

2

7 

6

0 

2

5

0 

1

1

9 

2

0

2 

 
5

6 

1

2

6 

2

5

0 
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JπTurn Intersections at Minor Streets 

Tables 10 and 11 show the traffic operations results if J-turns are constructed at the three minor 

street approaches rather than full access with side street stop conditions.  The analysis assumes 

traffic signals at 63rd Street and at Veteranôs Boulevard but the roundabout alternative would have 

similar results. These side street intersections operate at LOS ñAò with J-turns. The J-turn 

intersection will create some additional travel time and distance for the left-turn in as well as for the 

minor street through and left turn movements. These movements will need to travel about 1000 feet 

further. This would add approximately 25 seconds of additional travel time for these movements. For 

the left-turn in at these intersections the additional travel distance and time would be greater than 

delay for this left-turn with the RCUT intersection. For the side street left-turns and through 

movements the additional travel distance and travel time is more than offset by the reduced delay 

on the side street. 
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Table 10: Build 2040 4-Lane Divided with Signals - J-Turn- AM Peak Hour 

 

Intersection 
 

 

Appr 

 

Total Delay by 

Movement 

 

LOS by 

Movement 

LOS by 

Approach 

(Sec/Veh) 

LOS by 

Intersection 

(Sec/Veh) 

 

 

Appr 

Average & Maximum Traffic Queueing (feet) 

C
o

n
tr

o
l 

 

 

Location 

 

Left-Turn 

 

Through 

 

Right-Turn 

L T R L T R Delay LOS Delay LOS Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

R
o

u
n

d
a
b

o
u

t 

 

 

1: Sheyenne St & 52nd Avenue S 

(Based on HCM) 

NB  

 

N/A 

10 B  

 

9 

 

 

A 

NB     146     

WB 9 A WB     46     

SB 4 A SB     32     

EB 11 B EB     57     

S
ig

n
a
li
z
e
d
 

 

 

2: 63rd St & 52nd Avenue S 

NB 21 20 13 C C B 14 B  

 

17 

 

 

B 

NB 29 90 150 11 41  109 216 300 

WB 20 16 2 C B A 17 B WB 67 145 275 84 177  3 17 275 

SB 17 13 3 B B A 9 A SB 24 87 165  4  14 41 150 

EB 15 20 4 B C A 19 B EB 38 102 300 119 223  10 42 300 

T
h
ru

-S
to

p
 

 

 

3: 53rd Ave S/New 53rd Ext & 

52nd Avenue S 

NB 0 0 7 A A A 7 A   NB       23 66  

WB 0 3 3 A A A 3 A WB          

SB 0 0 4 A A A 4 A SB       18 43  

EB 0 1 0 A A A 1 A EB          

S
ig

n
a
li
z
e
d
 

 

 

4: Veterans Blvd & 52nd Avenue S 

NB 0 12 3 A B A 4 A  

 

10 

 

 

B 

NB 1 4 100 3 22     

WB 10 14 5 B B A 12 B WB 11 33 300 81 153  39 85 300 

SB 24 21 7 C C A 14 B SB 43 103 200 5 28  33 80 200 

EB 12 6 2 B A A 7 A EB 71 143 275 57 116  1 13 275 

T
h
ru

-S
to

p
 

 

 

5: 53rd St & 52nd Avenue S 

NB 0 0 6 A A A 6 A   NB       18 50  

WB 0 1 0 A A A 1 A WB          

SB 0 0 6 A A A 6 A SB       38 86  

EB 0 1 1 A A A 1 A EB          

T
h
ru

-S
to

p
 

 

 

6: 47th St & 52nd Avenue S 

NB 0 0 0 A A A 0 A   NB          

WB 0 4 4 A A A 4 A WB          

SB 0 0 7 A A A 7 A SB       42 94  

EB 0 1 0 A A A 1 A EB          

S
ig

n
a
li
z
e
d
 

 

 

7: 45th St & 52nd Avenue S 

NB 29 37 21 C D C 30 C  

 

27 

 

 

C 

NB 76 184 300 158 252  126 274 300 

WB 24 31 15 C C B 24 C WB 34 75 250 104 187  95 199 250 

SB 33 26 5 C C A 27 C SB 113 201 500 106 190  24 67  

EB 30 29 7 C C A 27 C EB 95 184 250 159 268  24 80 250 
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Table 11: Build 2040 4-Lane Divided with Signals - J-Turn- PM Peak Hour 

 

Intersection 
 

 

 

Appr 

 

Total Delay by 

Movement 

 

LOS by 

Movement 

LOS by 

Approach 

(Sec/Veh) 

LOS by 

Intersection 

(Sec/Veh) 

 

 

 

Appr 

Average & Maximum Traffic Queueing  (feet) 

C
o

n
tr

o
l 

 

 

Location 

 

Left-Turn 

 

Through 

 

Right-Turn 

L T R L T R Delay LOS Delay LOS Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

R
o

u
n

d
a

b
o

u
t 

 

 

1: Sheyenne St & 52nd Avenue S 

(Based on HCM) 

NB  

 

N/A 

4 A  

 

8 

 

 

A 

NB     25     

WB 11 B WB     116     

SB 8 A SB     76     

EB 12 B EB     37     

S
ig

n
a
li
z
e
d

 

 

 

2: 63rd St & 52nd Avenue S 

NB 20 20 7 C C A 9 A  

 

14 

 

 

B 

NB 16 48 150 5 26  48 116 300 

WB 17 12 2 B B A 13 B WB 128 261 275 96 202  10 38 275 

SB 21 20 4 C C A 13 B SB 20 59 165 8 38  12 35 150 

EB 12 21 6 B C A 19 B EB 21 58 300 69 135  16 51 300 

T
h

ru
-S

to
p

 

 

 

3: 53rd Ave S/New 53rd Ext & 52nd 

Avenue S 

NB 0 0 4 A A A 4 A   NB       23 61  

WB 0 4 4 A A A 4 A WB          

SB 0 0 9 A A A 9 A SB       12 38  

EB 0 1 0 A A A 1 A EB          

S
ig

n
a
li
z

e
d

 

 

 

4: Veterans Blvd & 52nd Avenue S 

NB 26 19 4 C B A 14 B  

 

12 

 

 

B 

NB 4 26 100 6 30     

WB 9 14 4 A B A 13 B WB 5 33 300 129 234  28 65 300 

SB 27 22 13 C C B 18 B SB 73 142 200 7 35  70 160 200 

EB 16 6 2 B A A 8 A EB 55 124 275 43 99  1 12 275 

T
h

ru
-S

to
p

 

 

 

5: 53rd St & 52nd Avenue S 

NB 0 0 5 A A A 5 A   NB       21 61  

WB 0 1 0 A A A 1 A WB     9     

SB 0 0 11 A A B 11 B SB       46 110  

EB 0 1 0 A A A 1 A EB          

T
h

ru
-S

to
p

 

 

 

6: 47th St & 52nd Avenue S 

NB 0 0 0 A A A 0 A   NB          

WB 0 4 5 A A A 4 A WB          

SB 0 0 9 A A A 9 A SB       33 69  

EB 0 0 0 A A A 0 A EB          

S
ig

n
a
li
z

e
d
 

 

 

7: 45th St & 52nd Avenue S 

NB 24 29 10 C C B 22 C  

 

24 

 

 

C 

NB 54 115 300 105 172  58 147 300 

WB 29 29 8 C C A 25 C WB 98 160 250 145 231  44 116 250 

SB 27 27 9 C C A 23 C SB 86 139 500 117 217  58 130  

EB 24 34 11 C C B 26 C EB 34 64 250 118 208  56 136 250 
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Rightπin, Rightπout Intersections at Minor Streets 

Tables 12 and 13 show the traffic operations results if right-in and right-out intersections are 

constructed at the three minor street approaches rather than full access with side street stop 

conditions. The analysis assumes traffic signals at 63rd Street and at Veteranôs Boulevard but the 

roundabout alternative would have similar results. These side street intersections operate at LOS 

ñAò with right-in and right-out intersections.  The right-in and right-out intersection will create 

significant additional travel time and distance for the left-turn in as well as for the minor street 

through and left turn movements. These movements will need to travel to the next intersection to 

make a U-turn or take the local streets to a signalized intersection.  The additional travel time related 

to using these routes will in many cases be greater than the delay that is forecast on the side street 

approach. 

 

 

Table 12: Build 2040 4-Lane Divided with Signals - RIRO- AM Peak Hour 

 

 
Intersection  

 

Appr 

 

Total Delay by 

Movement 

 

LOS by 

Movement 

LOS by 

Approach 

(Sec/Veh) 

LOS by 

Intersection 

(Sec/Veh) 

 

 

Appr 

Average & Maximum Traffic Queu eing (feet) 

C
o

n
tr

o
l 

 

 

Location 

 

Left-Turn 

 

Through 

 

Right-Turn 

L T R L T R Delay LOS Delay LOS Ave 

Queue 

Max 

Queue 

Storage Ave 

Queue 

Max 

Queue 

Storage Ave 

Queue 

Max 

Queue 

Storage 

R
o

u
n

d
a
b

o
u

t 

 

 

1: Sheyenne St & 52nd Avenue S 

(Based on HCM) 

NB  

 

N/A 

10 B  

 

9 

 

 

A 

NB 
    

146 
    

WB 9 A WB 
    

46 
    

SB 4 A SB 
    

32 
    

EB 11 B EB 
    

57 
    

S
ig

n
a
li

z
e
d

 

 

 

2: 63rd St & 52nd Avenue S 

NB 19 19 14 B B B 15 B  

 

17 

 

 

B 

NB 28 69 150 8 34 
 

108 229 300 

WB 20 15 2 C B A 16 B WB 79 152 275 77 160 
 

4 22 275 

SB 19 19 3 B B A 10 B SB 23 72 165 
 

8 
 

15 42 150 

EB 14 22 4 B C A 20 C EB 34 87 300 127 224 
 

12 44 300 

T
h

ru
-S

to
p

 

 

 

3: 53rd Ave S/New 53rd Ext & 52nd 

Avenue S 

NB 0 0 8 A A A 8 A 
  

NB 
      

24 60 
 

WB 0 3 3 A A A 3 A WB 
         

SB 0 0 4 A A A 4 A SB 
      

17 37 
 

EB 0 1 0 A A A 1 A EB 
         

S
ig

n
a
li

z
e
d

 

 

 

4: Veterans Blvd & 52nd Avenue S 

NB 19 15 5 B B A 9 A  

 

13 

 

 

B 

NB 
 

4 100 2 21 
    

WB 14 13 4 B B A 12 B WB 78 152 300 77 157 
 

37 86 300 

SB 27 27 6 C C A 14 B SB 44 122 200 6 39 
 

32 70 200 

EB 13 13 3 B B A 13 B EB 72 162 275 106 208 
 

1 12 275 

T
h

ru
-S

to
p

 

 

 

5: 53rd St & 52nd Avenue S 

NB 0 0 6 A A A 6 A 
  

NB 
      

19 51 
 

WB 0 1 0 A A A 1 A WB 
         

SB 0 0 6 A A A 6 A SB 
      

35 86 
 

EB 0 1 1 A A A 1 A EB 
         

T
h

ru
-S

to
p

 

 

 

6: 47th St & 52nd Avenue S 

NB 0 0 0 A A A 0 A 
  

NB 
         

WB 0 4 4 A A A 4 A WB 
         

SB 0 0 8 A A A 8 A SB 
      

45 101 
 

EB 0 1 0 A A A 1 A EB 
         

S
ig

n
a
li

z
e
d

 

 

 

7: 45th St & 52nd Avenue S 

NB 28 37 21 C D C 30 C  

 

27 

 

 

C 

NB 75 161 300 157 245 
 

127 251 300 

WB 24 33 15 C C B 25 C WB 33 73 250 115 189 
 

91 212 250 

SB 31 26 5 C C A 26 C SB 109 181 500 107 189 
 

26 73 
 

EB 31 28 8 C C A 27 C EB 103 184 250 154 253 
 

22 68 250 
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Table 13: Build 2040 4-Lane Divided with Signals - RIRO- PM Peak Hour 

 

 
Intersection  

 

 

Appr 

 

Total Delay by 

Movement 

 

LOS by 

Movement 

LOS by 

Approach 

(Sec/Veh) 

LOS by 

Intersection 

(Sec/Veh) 

 

 

 

Appr 

Average & Maximum Traffic 

Queu 

eing (feet) 

C
o

n
tr

o
l 

 

 

Location 

 

Left-Turn 

 

Through 

 

Right-Turn 

L T R L T R Delay LOS Delay LOS Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

R
o

u
n

d
a

b
o

u
t 

 

 

1: Sheyenne St & 52nd Avenue S 

(Based on HCM) 

NB  

 

N/A 

4 A  

 

8 

 

 

A 

NB     25     

WB 11 B WB     116     

SB 8 A SB     76     

EB 12 B EB     37     

S
ig

n
a

li
z
e

d
 

 

 

2: 63rd St & 52nd Avenue S 

NB 22 23 7 C C A 9 A  

 

14 

 

 

B 

NB 16 51 150 5 34  49 109 300 

WB 17 12 2 B B A 13 B WB 127 261 275 87 181  11 50 275 

SB 22 20 4 C C A 14 B SB 18 60 165 9 38  12 44 150 

EB 13 20 5 B C A 18 B EB 22 58 300 66 126  13 42 300 

T
h

ru
-S

to
p

 

 

 

3: 53rd Ave S/New 53rd Ext & 

52nd Avenue S 

NB 0 0 4 A A A 4 A   NB       21 56  

WB 0 4 3 A A A 4 A WB          

SB 0 0 7 A A A 7 A SB       11 34  

EB 0 0 0 A A A 0 A EB          

S
ig

n
a

li
z
e

d
 

 

 

4: Veterans Blvd & 52nd Avenue 

S 

NB 23 25 5 C C A 14 B  

 

14 

 

 

B 

NB 5 29 100 5 29     

WB 13 14 5 B B A 13 B WB 61 127 300 122 255  28 66 300 

SB 27 24 12 C C B 18 B SB 70 165 200 6 28  65 151 200 

EB 18 13 2 B B A 14 B EB 64 130 275 73 164  1 15 275 

T
h

ru
-S

to
p

 

 

 

5: 53rd St & 52nd Avenue S 

NB 0 0 5 A A A 5 A   NB       19 49  

WB 0 1 0 A A A 1 A WB     8     

SB 0 0 11 A A B 11 B SB       45 108  

EB 0 1 0 A A A 1 A EB          

T
h

ru
-S

to
p

 

 

 

6: 47th St & 52nd Avenue S 

NB 0 0 0 A A A 0 A   NB          

WB 0 4 4 A A A 4 A WB          

SB 0 0 10 A A B 10 B SB       36 83  

EB 0 0 0 A A A 0 A EB          

S
ig

n
a

li
z
e

d
 

 

 

7: 45th St & 52nd Avenue S 

NB 24 29 9 C C A 21 C  

 

24 

 

 

C 

NB 54 117 300 104 180  53 130 300 

WB 29 29 8 C C A 25 C WB 104 177 250 140 243  43 107 250 

SB 27 27 9 C C A 23 C SB 83 146 500 117 193  52 130  

EB 23 35 11 C D B 26 C EB 39 100 250 114 193  59 150 250 
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4πLane Divided with Roundabouts 

Tables 14 and 15 shows the results of the traffic operations analysis for the 4-lane divided with 

roundabout alternative with the 2040 forecast am and pm peak hours.  In general, this alternative 

operates like the 4-Lane Divided with Traffic Signals. The roundabouts are expected to result in 

slightly less delay and better level of service at 63rd Street and at Veterans Drive. 

The three access intersections with side street stops would operate like the 4-lane divided with 

signals alternative. The RCUT, J-Turn and Right-In Right-Out options for minor intersections were 

also evaluated under this option and the MOEôs were found to be like the signal scenario. The 

MOEôs for these scenarios are shown in Tables 18 thru 23. 
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Table 14: Build 2040 4-Lane Divided with Roundabouts -Full Access- AM Peak Hour 

 

Intersection 
 

 

Appr 

 

Total Delay by 

Movement 

 

LOS by 

Movement 

LOS by 

Approach 

(Sec/Veh) 

LOS by 

Intersection 

(Sec/Veh) 

 

 

Appr 

Average & Maximum Traffic Queueing (feet) 

C
o

n
tr

o
l 

 

 

Location 

 

Left-Turn 

 

Through 

 

Right-Turn 

L T R L T R Delay LOS Delay LOS Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

R
o

u
n

d
a
b

o
u

t 

 

 

1: Sheyenne St & 52nd Avenue S 

(Based on HCM) 

NB  

 

N/A 

10 B  

 

9 

 

 

A 

NB     146     

WB 9 A WB     46     

SB 4 A SB     32     

EB 11 B EB     57     

R
o

u
n

d
a

b
o

u
t 

 

 

2: 63rd St & 52nd Avenue S 

NB  

 

N/A 

23 C  

 

9 

 

 

A 

NB     13   166  

WB 3 A WB     25     

SB 6 A SB     12     

EB 5 A EB     56     

T
h
ru

-S
to

p
 

 

 

3: 53rd Ave S/New 53rd Ext & 52nd 

Avenue S 

NB 36 25 6 E D A 8 A   NB    3 25  20 61 150 

WB 7 2 1 A A A 2 A WB 15 48 200     2 200 

SB 24 23 4 C C A 16 C SB    17 52  8 23 150 

EB 3 1 0 A A A 1 A EB 12 45 250     4 250 

R
o

u
n

d
a
b

o
u

t 

 

 

4: Veterans Blvd & 52nd Avenue S 

NB  

 

N/A 

8 A  

 

5 

 

 

A 

NB     1     

WB 4 A WB     28     

SB 7 A SB     10   26  

EB 5 A EB     56     

T
h
ru

-S
to

p
 

 

 

5: 53rd St & 52nd Avenue S 

NB 32 54 9 D F A 20 C   NB    11 39  17 49 150 

WB 7 2 2 A A A 2 A WB 14 46 150       

SB 198 182 72 F F F 195 F SB    232 415  9 131 150 

EB 5 2 2 A A A 2 A EB 4 23 175     9 175 

T
h
ru

-S
to

p
 

 

 

6: 47th St & 52nd Avenue S 

NB 0 0 0 A A A 0 A   NB          

WB 0 4 4 A A A 4 A WB        7 175 

SB 64 0 7 F A A 34 D SB 56 164     35 106 150 

EB 7 2 0 A A A 2 A EB 15 56 125       

S
ig

n
a
li
z
e
d
 

 

 

7: 45th St & 52nd Avenue S 

NB 28 38 21 C D C 31 C  

 

27 

 

 

C 

NB 70 150 300 166 254  128 265 300 

WB 24 29 15 C C B 23 C WB 36 75 250 99 173  94 197 250 

SB 33 26 5 C C A 27 C SB 111 198 500 110 178  27 65  

EB 30 30 8 C C A 28 C EB 85 156 250 159 248  25 75 250 
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Table 15: Build 2040 4-Lane Divided with Roundabouts - Full Access- PM Peak Hour 

 

Intersection 
 

 

 

Appr 

 

Total Delay by 

Movement 

 

LOS by 

Movement 

LOS by 

Approach 

(Sec/Veh) 

LOS by 

Intersection 

(Sec/Veh) 

 

 

 

Appr 

Average & Maximum Traffic Queueing  (feet) 

C
o

n
tr

o
l 

 

 

Location 

 

Left-Turn 

 

Through 

 

Right-Turn 

L T R L T R Delay LOS Delay LOS Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

Ave 

Queue 

Max 

Queue 

Storag

e 

R
o

u
n

d
a

b
o

u
t 

 

 

1: Sheyenne St & 52nd Avenue S 

(Based on HCM) 

NB  

 

N/A 

4 A  

 

8 

 

 

A 

NB     25     

WB 11 B WB     116     

SB 8 A SB     76     

EB 12 B EB     37     

R
o

u
n

d
a

b
o

u
t 

 

 

2: 63rd St & 52nd Avenue S 

NB  

 

N/A 

7 A  

 

5 

 

 

A 

NB     3   29  

WB 5 A WB     54     

SB 9 A SB     16     

EB 4 A EB     30     

T
h

ru
-S

to
p

 

 

 

3: 53rd Ave S/New 53rd Ext & 52nd 

Avenue S 

NB 17 10 4 C B A 5 A   NB    7 29  20 55 150 

WB 4 3 3 A A A 3 A WB 5 24 200     1 200 

SB 24 18 5 C C A 16 C SB    8 33  5 23 150 

EB 6 1 0 A A A 1 A EB 9 38 250       

R
o

u
n

d
a

b
o

u
t 

 

 

4: Veterans Blvd & 52nd Avenue S 

NB  

 

N/A 

7 A  

 

5 

 

 

A 

NB     2     

WB 5 A WB     56     

SB 11 B SB     37   25  

EB 4 A EB     32     

T
h

ru
-S

to
p

 

 

 

5: 53rd St & 52nd Avenue S 

NB 22 44 6 C E A 9 A   NB    8 32  18 50 150 

WB 5 3 4 A A A 3 A WB 7 32 150       

SB 141 141 33 F F D 137 F SB    194 425  29 173  

EB 9 2 1 A A A 2 A EB 6 31 175  4   4 175 

T
h

ru
-S

to
p

 

 

 

6: 47th St & 52nd Avenue S 

NB 0 0 0 A A A 0 A   NB          

WB 0 4 4 A A A 4 A WB        11 175 

SB 44 0 8 E A A 24 C SB 28 87     26 66 150 

EB 14 2 0 B A A 2 A EB 16 59 125       

S
ig

n
a
li
z

e
d
 

 

 

7: 45th St & 52nd Avenue S 

NB 24 29 10 C C B 22 C  

 

24 

 

 

C 

NB 51 111 300 113 197  57 148 300 

WB 29 27 8 C C A 24 C WB 100 174 250 137 228  46 108 250 

SB 27 27 9 C C A 23 C SB 86 151 500 118 193  56 139  

EB 24 33 11 C C B 26 C EB 26 60 250 110 183  56 144 250 
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Table 16 

Summary of 2040 Intersection Levels of Service by Alternative 

 

 

Summary of Traffic Operations for 2040 Build Alternatives 

Table 16 summarizes the level of service results for each of the alternatives. In general, the table 

shows the deficiencies of the existing facility to serve the forecast 2040 traffic volumes. It also shows 

the poor level of service expected for the side streets with full access at the minor access 

intersections. The RCUT design addresses the delays expected for the minor street throughs and 

left-turns. This is also addressed by the J-Turn, 3/4 Access and Right-in and Right-out alternatives. 

However, these options do create additional travel distance and time without any noticeable reduction 

in delays. 

 

 

Table 16: Summary of 2040 Intersection Levels of Service by Alternative 

 

 

 
Alternatives 

 

 

Intersection 

 

 

Traffic Control 

 

 

bƻπ.ǳƛƭŘ 

пπ[ŀƴŜ with 

Signals/Full Access 

 

пπ[ŀƴŜ ǿƛǘƘ 

Signals /RCUT 

пπ[ŀƴŜ with 

Signals/3/4 Access 

 

пπ[ŀƴŜ ǿƛǘƘ 

{ƛƎƴŀƭǎκWπ¢ǳǊƴ 

 

пπ[ŀƴŜ ǿƛǘƘ 

Signals/RI, RO 

пπ[ŀƴŜ with 

Roundabouts 

/Full Access 

  AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

Sheyenne Street Roundabout F E A A A A A A A A A A A A 

63rd Street Signal or Roundabout C B B B B B B B B B B B A A 

53rd Avenue CǳƭƭΣw/¦¢ΣWπ¢ǳǊƴΣ wLπwh E 1/ D 1/ D 1/ E 1/ B 1/ A 1/ B 1/ A 1/ A 1/ A 1/ A 1/ A 1/ E 1/ C 1/ 

Veterans Signal or Roundabout F 1/ F 1/ A B A B A B B B B B A A 

53rd Street CǳƭƭΣw/¦¢ΣWπ¢ǳǊƴΣ wLπwh F 1/ F 1/ F 1/ F 1/ A 1/ B 1/ A 1/ B 1/ A 1/ B 1/ A 1/ B 1/ F 1/ F 1/ 

47th Street CǳƭƭΣw/¦¢ΣWπ¢ǳǊƴΣ wLπwh F 1/ F 1/ F 1/ D 1/ A 1/ A 1/ A 1/ A 1/ A 1/ A 1/ A 1/ B 1/ F 1/ E 1/ 

45th Street Signal D 2/ C 2/ C C C C C C C C C C C C 

 

At side street stop control intersections the reported Level of Service is for the worst side street approach 

The westbound through movements are at LOS E and F with only one westbound lane. 

 

 

Corridor Travel Times  

The table below summarizes the delay, travel time and average speed in traveling the corridor 

between 45th Street and Sheyenne Street for the different alternatives. The analysis is based on full 

access at minor street intersections but the other alternatives for the minor street intersections would 

have similar results. In general, the roundabouts would have slightly more delay and higher travel 

times than the signal alternative since some of the 52nd Avenue South through traffic will be able to 

travel through the intersections at 63rd Street and Veteranôs Boulevard without slowing or stopping in 
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the signal alternative. With roundabouts, all through traffic must slow to go through the intersection 

resulting in slightly lower average speeds on 52nd Avenue. 
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Table 17:  Summary of Corridor Travel Times by Alternative (AM peak hour) 

 

Alternative 
Eastbound Westbound 

  

Delay (sec) 

Total Travel 

Time (sec) 

 

Average 

Speed (mph) 

 

Delay (sec) 

Total Travel 

Time (sec) 

 

Average Speed 

(mph) 

Existing 44.4 245 35 25.1 208.5 43 

No-Build 97.8 289.6 30 93.1 282.6 32 

4-Lane w/Signals 91.6 282.1 31 89.2 280.6 32 

4-Lane w/Roundabouts 97.7 293.8 29 98.1 289.5 31 

 

Safety  

Roundabouts versus Signals 

The most recent crash studies on roundabouts show that a 2-lane by 1-lane roundabout has about 

the same crash rate as a signalized intersection. However, the fatality and serious injury crash rate 

for a 2x1 roundabout is about 50% less than for a signalized intersection. This is based on the 

Federal Highway Crash Modification Factors Clearinghouse and consistent with a recently 

completed study of traffic safety at roundabouts in Minnesota. 

 

wπ/¦¢ and Wπ¢ǳǊƴ intersections versus full access side street stop intersections 

The Federal Highway Crash Modification Factors Clearinghouse has several studies that indicate an 

RCUT intersection will reduce the crash rate at a full access side street stop intersection by about 

30% and reduce the overall severity of crashes. 

A similar study of the J-turn intersection indicated that the J-turn design resulted in about a 35% 

reduction in the overall crash rate with about a 50% reduction in the crash rate for injury and fatal 

crashes. 
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Figure 1: Functional Classification Map 
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Figure 2: Posted Speeds 
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Figure 3: 2015 ADT's 
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Figure 4: 2017 Turning Movements Counts 

 






























































































































