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MEMORANDUM 
 
To: Tom DiPietro; South Burlington Public Works 
From: Jason Charest, PE/PTP; CCRPC 
Date:  April 8, 2022 
Re:   Midland Avenue/Bower Street/Catkin Drive Multi-Way Stop Assessment 
 
 
Introduction: 
 
The CCRPC, as part of its fiscal year 2022 Unified Planning Work Program (UPWP), was requested by 
the City of South Burlington to assess the existing multi-way stop-controlled intersection of Midland 
Avenue, Catkin Drive, and Bower Street to determine whether the previous installation of stop signs on 
Midland Avenue to create a multi-way stop-controlled intersection are supported by the Manual on 
Uniform Traffic Control Devices (MUTCD). The MUTCD, Section 2B.071, contains guidance followed by 
traffic engineers in an engineering study to determine where multi-way stop applications should be 
installed. The guidance is often referred to as warrants. 
 
Figure 1: Midland Avenue/Bower Street/Catkin Drive Intersection

 
 

1 https://mutcd.fhwa.dot.gov/pdfs/2009r1r2/part2b.pdf 
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Background: 
 
Midland Avenue serves as the sole access point from Dorset Street into the Dorset Farms 
neighborhood. Catkin Drive and Bower Street form a four-way intersection as you drive into the area. It 
is the first intersection one encounters and was initially a two-way stop-controlled intersection with 
stop signs on the Catkin Drive and Bower Street approaches. The speed limit of all intersecting roads is 
25 mph. Following neighborhood concerns related to speeding, stop signs on the Midland Avenue 
approaches were installed during the summer of 2020, thereby creating a multi-way stop. This is more 
commonly referred to as an all-way or four-way stop. A picture of the intersection can be seen in 
Figure 1 on the previous page. 
 
Traffic Volumes & Speeds: 
 
As part of this assessment, traffic volumes were collected on all four approaches to the intersection 
from Friday, June 16, 2021 through Thursday, June 22, 2021. There were equipment issues with the 
Catkin Drive data that led to a faulty count. Data from this approach was estimated based on the other 
three approaches and assuming that the vast majority of traffic enters or exits the area via Dorset 
Street. Roughly half of the intersection’s traffic comes from the Midland Avenue approach from Dorset 
Street. The remaining half is balanced amongst the other three approaches. From the data collected, 
the highest daily volume at the intersection was recorded on Friday, June 16. Traffic volumes from this 
day can be seen in Figure 2 below. 

Figure 2: Intersection Volumes 
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Section 2B.07 of the MUTCD states that the volumes used in a multi-way stop assessment should 
represent average conditions. Traffic volumes collected during the summer in Vermont are typically 
above average conditions and therefore need to be reduced in order to represent average conditions. 
After an initial look at the traffic volumes, and realizing they were unlikely to exceed any volume 
threshold guidance, the volumes were left unadjusted. The highest volume day of the week-long count 
was also used. This represents a best-case scenario for satisfying any MUTCD volume thresholds. 
 
In addition to traffic volumes, speeds were collected on Midland Avenue. Speed data from before the 
stop signs were installed was also available for one of the approaches. The 85th percentile speed is the 
speed at which 85 percent of the drivers are traveling at or below. It is commonly used by traffic 
engineers in the proper setting of speed limits and shown by direction of travel in Table 1 below. 
 
Table 1: Midland Avenue Vehicle Speeds 

  

85th Percentile Speeds (mph) 
2019 (7/3 - 8/5)  2021 (7/16 - 7/22) 

Eastbound Westbound Eastbound Westbound 

Midland Avenue between 
Dorset St and Catkin Drive 

34.1 34.1 34.8 35 

Midland Avenue between 
Bower Street intersections   

28.5 34.6 

 
 
MUTCD Multi-Way Stop Guidance: 
 
As mentioned in the Introduction, Section 2B.07 of the MUTCD contains guidance for when to consider 
implementing a multi-way stop as part of an engineering study. Some of the criteria, such as volume 
thresholds, are quantitative, while others are more qualitative. This section of the memo will walk 
through each of the applicable criteria and make a determination as to whether the criteria are met. 
 
An overarching criteria is that the traffic on all intersecting roads is approximately equal. This is true for 
three out of the four approaches, but since Midland Avenue east of the intersection accounts for 50% 
of the intersection’s traffic, it is unreasonable to say the approach volumes are approximately equal. 
 
Guidance criteria: 

 The decision to install multi-way stop control should be based on an engineering study. 
- The contents of this memo satisfy this criterion.  

 Interim measure prior to the installation of a traffic signal 
- This criterion is not met. There are no plans to install a traffic signal at this location to 

the best of our knowledge. 
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 Five or more reported crashes in a 12-month period that are susceptible to correction by a multi-
way stop 

- This criterion is not met. The Vermont Public Crash Data Query Tool2 was utilized to 
determine how many crashes have occurred at the intersection for the five-year period 
of 2017 through 2021. Zero crashes were recorded. 

 Minimum volumes 
- This criterion is not met. To meet this criterion, the major street approaches (Midland 

Avenue) would need to average at least 300 vehicles per hour for any 8 hours of an 
average day. The combined vehicle, pedestrian, and bicycle volumes for the minor 
approaches (Catkin Drive & Bower St) would need to average at least 200 units per hour 
for the same 8 hours. See Table 2 below for a breakdown of the 8 highest hours. 

 
Table 2: 8 Highest Hours 

7/16/2021 

Major 
Approaches Total 

Volumes 

Minor 
Approaches Total 

Volumes 
8:00 AM 60 78 

11:00 AM 76 38 
12:00 PM 90 38 
1:00 PM 77 44 
2:00 PM 97 27 
3:00 PM 114 59 
4:00 PM 142 46 
5:00 PM 124 37 
Average 98 46 

 
Optional criteria: 

 The need to control left-turn conflicts 
- While turning movements were not captured as part of the data collection, the 

intersection’s volumes are low due to the nature of the neighborhood and its 
surrounding land-uses. There is also no crash data to support left-turn movements being 
an issue. 

 The need to control vehicle/pedestrian conflicts 
- There are two crosswalks at the intersection: one across Catkin Drive and the other 

across Midland Avenue on the west side of the intersection. The Catkin Drive approach 
has always been stop controlled while the Midland Avenue approaches were previously 
uncontrolled. From a pedestrian’s perspective trying to cross Midland Avenue, having its 
approaches stop is an improvement since it eliminates the need to wait for a vehicle to 
yield. However, it is unclear this was needed. The crosswalk exhibits sight distances in 
excess of 300 ft. The required stopping sight distance for a vehicle traveling at 35 mph is 
250 ft3. It’s also noted that due to the low traffic volumes, there should be ample 

 
2 http://apps.vtrans.vermont.gov/CrashPublicQueryTool/ 
3 AASHTO. A Policy on Geometric Design of Highways and Streets. Table 3-1 
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opportunity for a pedestrian to cross the street in the absence of vehicles and without 
having to wait for a vehicle to yield.  

 Locations where a road user, after stopping, cannot see conflicting traffic and is not able to 
negotiate the intersection unless conflicting cross traffic is required to stop 

- When stopped at the stop line on Bower Street, the view to the east toward Dorset 
Street is partially obstructed by wetland vegetation (see Figure 3 below). This is 
mitigated as soon as a vehicle rolls forward a few feet or so past the stop line. There is 
ample room to do this given the stop line is placed approximately 13 feet from the edge 
of Midland Avenue. This achieves the 390 feet of intersection sight distance needed to 
make a left turn from a stop sign when vehicles are approaching the intersection on 
Midland Avenue at 35 mph.4 The sight lines from Catkin Drive also meet the required 
sight distances for vehicles traveling at 35 mph on Midland Avenue. 
 

Figure 3: View to the east when stopped on Bower Street 

 
 An intersection of two residential neighborhood collector (through) streets of similar design and 

operating characteristics where multi-way stop control would improve traffic operational 
characteristics of the intersection. 

- Despite all intersecting streets having the same functional classification of local road, 
Midland Avenue connects through to the South Village neighborhood and serves as the 

 
4 AASHTO. A Policy on Geometric Design of Highways and Streets. Table 9-6 
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main access to Dorset Farms. The westbound Midland Avenue approach from Dorset 
Street also accounts for 50% of the intersection’s traffic making it difficult to conclude 
that a multi-way stop improves traffic operational characteristics of the intersection. 

 
Discussion 
 
The MUTCD exists so that traffic controls across the country are uniform in their appearance and 
installation. Without it, stop signs could differ in color and shape from one state or region to another. It 
is a similar story for multi-way stop applications. Without some form of guidance, there would likely be 
many more multi-way stops across the country. The MUTCD states that, “YIELD or STOP signs should 
not be used for speed control.” Unless there is additional information or circumstances we’re unaware 
of, it would appear this multi-way stop was installed for speed control.  
 
In a review of over 70 technical papers, W. Martin Bretherton Jr., P.E. found that multi-way stop signs 
do not control speed except under very limited conditions.5 This appears to be corroborated by the 
before and after speed data shown in Table 1 on page 3. While speeds are undoubtedly lower at the 
intersection itself, once a vehicle is a sufficient distance from the stop signs, their speeds are roughly 
the same as they were before. This is likely due to the neighborhood roadway characteristics. 
 
From a field visit it was noted the roadways and intersections in Dorset Farms are unreasonably large 
for a residential neighborhood.  Midland Avenue is approximately 32 feet wide. Bower Street and 
Catkin Drive are approximately 30 feet wide. The corner radii at intersections are approximately 30 
feet. This is in stark contrast to what can be found in the neighboring South Village development. 
Street widths and corner radii there are approximately 26 and 10 feet respectively. This is notable since 
wider travel lanes are correlated with higher vehicle speeds.6 The larger corner radii also make it easier 
to turn at higher speeds and increase the crosswalk distances.7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
5 https://www.ite.org/pub/E21E3350-2354-D714-5150-C4997537B31D 
6 https://nacto.org/publication/urban-street-design-guide/street-design-elements/lane-width/ 
7 https://nacto.org/publication/urban-street-design-guide/intersection-design-elements/corner-radii/ 
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Conclusion 
 
Based on the contents discussed in this memorandum, we are unable to find a reason the MUTCD 
guidance would support the installation of a multi-way stop at the Midland Avenue/Bower 
Street/Catkin Drive intersection. Should the City decide to revert the intersection back to its original 
configuration and remove the stop signs on Midland Avenue, below are some steps that should be 
taken. 
 

 Notify the residents of Dorset Farms about the intent to remove the stop signs. 
 Remove any roadway markings that indicate there is a stop on Midland Avenue. 
 Install “CROSS TRAFFIC DOES NOT STOP” (W4-4P) plaques below the stop signs on Bower Street 

and Catkin Drive. (see Figure 4 below) 
 Construct intersection bulb-outs with smaller corner radii to shorten crosswalks and reduce 

vehicle speeds. 
 Consider additional traffic calming measures between intersections to keep speeds down such 

as chokers (narrowing of roadway), speed humps, or median islands. 
 
Figure 4: W4-4P plaque 

 
 
Should the multi-way stop remain in place, there were a couple of items noted during the site visit that 
should be addressed. 
 

 The stop signs are missing the required “ALL WAY” (R1-3P) plaques beneath them and are not 
in compliance with the MUTCD. This is true for all three multi-way stops along Midland Avenue 
in Dorset Farms.  

 The pedestrian crossing signs at the same three multi-way stops referenced above have yet to 
be removed following the stop sign installations (see Figure 5 on the following page). While 
these signs were great in alerting drivers to a pedestrian crossing, they are no longer needed 
since all approaches are controlled by stop signs. The same is true for any advanced warning 
signs. 

 Unrelated to the site visit, ensure the stop signs are properly included in the city’s traffic 
ordinance as applicable. 
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Figure 5: Pedestrian Crossing signs remain at the Midland Ave/Bower Street multi-way stop

 
 
 
 
 
 
End of memo 


