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MEMO

TO: Lisa Schaeffler, Town of Williston Public Works
FROM: Corey Mack, RSG

CC: Jason Charest, CCRPC

DATE: October 9, 2018

SUBJECT: North Williston Road — Mountain View Road Multi-Way Stop Warrant
Analysis

RSG has been retained by the Chittenden County Regional Planning Commission and
the Town of Williston to complete an engineering assessment for multi-way stop traffic
control at the North Williston Road — Mountain View Road intersection.

The following tasks were completed as part of this assessment:

e Traffic Count: 12-hour traffic count on Tuesday, March 27, 2018 using traffic
video cameras. The videos were observed and manually transferred to an excel
file.

e Count Adjustments: Reviewed and adjusted the observed traffic volumes to
represent average day conditions for the analysis.

e Multi-Way Stop Guidance Assessment: Applied multi-way stop control
warrants to the adjusted traffic volumes. The traffic volume warrants are
described in the Manual of Uniform Traffic Control Devices, 2009 edition (current
version). Section 2B.07* provides the specific reference guidance.

1 https://mutcd.fhwa.dot.gov/htm/2009/part2/part2b.htm#section2B07

RSG 180 Battery Street, Suite 350, Burlington, Vermont 05401
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Traffic Count

FIGURE 1: HOURLY FLOW IN INTERSECTION (12 HR) - UNADJUSTED 27 MARCH 2018
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Beginning Hour

The heaviest hour during the observation occurred between 7:15 and 8:15 in the
morning with 1,109 vehicles passing through the intersection. The PM peak hour
occurred between 4:15 and 5:15 with 1,017 vehicles.

Count Adjustments

Section 2B.07 of the MUTCD states that traffic volumes to be used for the analysis of
multi-way stop control shall represent average day conditions. FHWA defines the
average day as “a day representing traffic volumes normally and repeatedly found at a
location, typically a weekday when volumes are influenced by employment or a weekend
day when volumes are influenced by entertainment or recreation.”

To adjust to average day conditions, the count was adjusted with a factor from the
Seasonal Adjustment Factor Grouping Study from the 2016 Vermont Agency of
Transportation Continuous Traffic Counter Report (The Redbook, current version)?. The
North Williston Road corridor is best described within the “Urban” group of The Redbook.
The Monthly Day of Week factor for the Urban group for Tuesdays in March is 0.988.

The observed traffic volumes were multiplied by 0.988 to adjust the short-term count to
represent an average day condition.

2 http://vtrans.vermont.gov/sites/aot/files/operations/documents/traffic/Redbook2016web.pdf
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Multi-Way Stop Guidance Assessment

Section 2B.07 of the MUTCD states “multi-way stop control is used where the volume of
traffic on the intersecting roads is approximately equal.” While approximately 41% of the
volume approaches from the north, 28% approaches from the west and 29%
approaches from the south. It is reasonable to characterize these approach volumes as
approximately equal.

The MUTCD provides the guidance for what a multi-stop control study shall consider.
The guidance is commonly referred to as a ‘warrant’, whereby the following items are
considered. The MUTCD states that the decision to install multi-way stop control should
be based on an engineering study. This memo and the analysis summarized herein
satisfies this criterion.

The following criteria should be considered in the engineering study for a multi-way
STOP sign installation:

Where traffic control signals are justified, the multi-way stop is an interim
measure that can be installed quickly to control traffic while arrangements are
being made for the installation of the traffic control signal.

o Not applicable in this situation. This criterion is not met.

Five or more reported crashes in a 12-month period that are susceptible to
correction by a multi-way stop installation. Such crashes include right-turn and
left-turn collisions as well as right-angle collisions.

o There have been on average approximately two crashes per year
occurring at this intersection. The crash and safety criterion is not met.

Minimum volumes:

O

1) The vehicular volume entering the intersection from the major street
approaches (total of both approaches) averages at least 300 vehicles per
hour for any 8 hours of an average day; and

2) The combined vehicular, pedestrian, and bicycle volume entering the
intersection from the minor street approaches (total of both approaches)
averages at least 200 units per hour for the same 8 hours, with an average
delay to minor-street vehicular traffic of at least 30 seconds per vehicle during
the highest hour; but

3) If the 85th-percentile approach speed of the major-street traffic exceeds 40
mph, the minimum vehicular volume warrants are 70 percent of the values
provided in Items 1 and 2.

The traffic volumes and delays on Mountain View Road were evaluated as it pertains to
these criteria. The findings include:



a) The raw count data, unadjusted, met the average volume and delay threshold for
both major and minor streets.

b) The adjusted “average day” count data met the average volume and delay
threshold for both major and minor streets.

c) As stated in the North Williston Road Draft Scoping Report (CCRPC - RSG, 2016
on page 6), the 85th percentile speed was determined to be over 10 miles over
the posted speed limit of 35 mph. The 2016 observations just north of Mountain
View Road, the 85th percentile speed was in the 46-48 mph range. The volume
warrant threshold for multi-way stop control may be reduced to 240 and 160
vehicles per hour on the major and minor street approaches, respectively.

The reduction of the volume warrant threshold due to the observed speed near
the intersection further increases the margin in which the multi-way stop control
volume warrants are met.

Additional criteria for consideration in the multi-way stop control guidance includes “the
need to control left-turn conflicts”. In the evening peak hours, the eastbound left turning
volume often exceeds the major street volume in northbound and southbound approach
directions combined. Application of multi-way stop control may reduce this left-turning
conflict.

Conclusion

The multi-way stop control guidance defined by the MUTCD, section 2B.07 is met on the
basis of the volume warrant criteria:

e The observed and adjusted traffic flows on March 27, 2018 meet the standard
volume thresholds warranting multi-way stop control.

e The 85" percentile speeds along North Williston Road have been recorded in the
46-48 mph range, exceeding the 40 mph threshold in the volume warrant.
Therefore, the minimum volumes necessary to satisfy the warrant are reduced by
30%. Under this condition, the volume warrant is satisfied to a greater degree.

e Multi-way stop control may reduce the
eastbound left turning conflict.

If the Town decides to implement multi-way stop
control, the town is advised to implement short-term,
high-visibility advance warning devices to alert drivers
who may not expect the change in traffic control at this
location. These short-term devices may include
advance warning “STOP AHEAD” signs with
supplementary reflective flagging, changeable
message signs, or other devices as approved by the

MUTCD. FIGURE 2: MUTCD R3-1 WITH
TEMPORARY FLAGGING.
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Other considerations with the implementation of All-Way Stop Control:

Solar powered red-flashing stop beacons, mounted above the stop sign similar
to the beacons installed at North Williston Road and Williston Road, are
recommended per MUTCD 4L.05. These beacons would provide additional
conspicuity at the new stop condition at the intersection.

All stop signs, including the new stop sign assemblies on North | ALL 'H'M'_

Williston Road, and the existing stop sign assemblies on
Mountain View Road and Governor Chittenden Road, shall be FIGURE 3:
supplemented with an MUTCD R1-3p “ALL WAY” plaque. MUTCD R1-3P.

The existing crosswalk across North Williston Road at Mountain View Road
should be evaluated under the All Way Stop Control. There are at least three
issues to be addressed:

o Location of the Crosswalk Markings: Crosswalks are generally placed 4-
feet behind the stop bar at stop controlled intersections. If a stop bar
were to be placed 4-feet in advance of the existing crosswalk, the stop
bar would be approximately 40-feet from the intersection. This distance is
too great for drivers to make clear intersection right-of-way decisions. It is
recommended to move the crosswalk markings in line with the Mountain
View Road sidewalk and place the northbound stop bar 4-feet in advance
of the relocated crosswalk.

o Existing Rectangular Rapid Flashing Beacon (RRFB): The existing
uncontrolled crosswalk is equipped with an RRFB to warn motorists
when pedestrians are crossing. The interim approval for RRFBs?
specifically state “an RRFB shall not be used for crosswalks across
approaches controlled by ... STOP signs”. It is recommended to remove
the RRFB assembly, possibly for reuse at other locations identified for
enhanced crosswalk features in the North Williston Road Multimodal
Scoping Study.

o Pedestrian Warning Sign: The existing uncontrolled crosswalk is marked
by a W11-2 diamond pedestrian crossing warning sign with W16-7P
downward pointing arrow (supplemented by the RRFB). If the crosswalk
is moved to be 4-feet in advance of the stop sign, the crosswalk sign may
potentially block visibility of the stop sign; even if not directly blocking the
stop sign, the diamond pedestrian sign may distract drivers no expecting
a new stop sign. At stop controlled intersections, the pedestrian right-of-
way is defined by the crosswalk marking, not the W11-2 sign. Lastly, as
drivers from all approaches are stopping at the new multi-way stop
control intersection, the pedestrian warning sign is redundant and adds
to sign clutter at the intersection. This interpretation of the MUTCD

3 https://mutcd.fhwa.dot.gov/resources/interim_approval/ia21/index.htm



requirements towards application of the W11-2 pedestrian warning sign
at multi-way stop controlled intersections was confirmed by Vermont
Agency of Transportation staff, also included as an attachment to this
memo. It is recommended that the existing W11-2 diamond pedestrian
warning sign and W16-7P downward pointing arrow plaque are not
relocated to the proposed crosswalk location.

Attachments

A. PC-Warrants Multi-Way Stop Warrant Worksheets
B. Observed Traffic Volumes

C. Interpretation of Application of W11-2 Signs at Stop Controlled Intersections



Multi-Way Stop Warrant Report - Standard Volume Threshold

North Williston Road and Mountain View Road
Williston, VT

RSG

Study Name : NWR - MVR
Study Date : 03/27/18
Page No. :1

Major Street Approaches

Northbound: North Williston Road

Total Approach Volume: 2,277

85% Speed < 40 MPH.

Southbound: North Williston Road

Total Approach Volume: 3,035

85% Speed < 40 MPH.

Minor Street Approaches

Eastbound: Mountain View Road
Total Approach Volume: 2,263

Westbound: Governor Chittenden Road
Total Approach Volume: 134

Warrant Summary

Criteria A - Interim Measure

If traffic signals are justified, stop signs can be installed as an interim measure.

Criteria B - Crash Experience

Number of crashes (0) is less than the minimum required (5).

Criteria C - Minimum Volumes and Delays

Average Delay Per Vehicle (57) is more than minimum required (30).
Average of 8 highest hours exceeds volume criteria.

Criteria D - 80% of Volumes, Delays, and Crashes

Average Delay Per Vehicle (57) is more than minimum required (30).
Number of crashes (0) is less than the minimum required (4).
Average of 8 highest hours exceeds volume criteria.

Not Evaluated

Not Satisfied

Satisfied

Not Satisfied

Analysis of 8-Hour Volume Warrants:

Time Major Major Minor Minor Crit C Crit D
Total Avg Total Avg Major Minor Meets? Major Minor Meets?

07:00 - 08:00 943 522.0 130 240.0 300-Yes 200-Yes Both 240-Yes 160-Yes Both
08:00 - 09:00 634 120

16:00 - 17:00 541 370

17:00 - 18:00 527 402

18:00 - 19:00 522 408

15:00 - 16:00 400 270

14:00 - 15:00 308 133

09:00 - 10:00 301 87

11:00 - 12:00 299 124

10:00 - 11:00 286 105

12:00 - 13:00 277 128

13:00 - 14:00 274 120

23:00 - 00:00 0 0

22:00 - 23:00 0 0

21:00 - 22:00 0 0

20:00 - 21:00 0 0

19:00 - 20:00 0 0

06:00 - 07:00 0 0

05:00 - 06:00 0 0

04:00 - 05:00 0 0

03:00 - 04:00 0 0

02:00 - 03:00 0 0

01:00 - 02:00 0 0

00:00 - 01:00 0 0




North Williston Road and Mountain View Road
Williston, VT

RSG

Multi-Way Stop Warrant Report - Reduced Volume Threshold

Study Name : NWR - MVR
Study Date : 03/27/18
Page No. :1

Major Street Approaches

Northbound: North Williston Road

Total Approach Volume: 2,277

85% Speed > 40 MPH.

Southbound: North Williston Road

Total Approach Volume: 3,035

85% Speed > 40 MPH.

Minor Street Approaches

Eastbound: Mountain View Road
Total Approach Volume: 2,263

Westbound: Governor Chittenden Road
Total Approach Volume: 134

Warrant Summary

Criteria A - Interim Measure

If traffic signals are justified, stop signs can be installed as an interim measure.

Criteria B - Crash Experience

Number of crashes (0) is less than the minimum required (5).

Criteria C - Minimum Volumes and Delays

Average Delay Per Vehicle (57) is more than minimum required (30).
Average of 8 highest hours exceeds volume criteria.

Criteria D - 80% of Volumes, Delays, and Crashes

Average Delay Per Vehicle (57) is more than minimum required (30).
Number of crashes (0) is less than the minimum required (4).
Average of 8 highest hours exceeds volume criteria.

Not Evaluated

Not Satisfied

Satisfied

Not Satisfied

Analysis of 8-Hour Volume Warrants:

Time Major Major Minor Minor Crit C Crit D
Total Avg Total Avg Major Minor Meets? Major Minor Meets?

07:00 - 08:00 943 522.0 130 240.0 210-Yes 140-Yes Both 240-Yes 160-Yes Both
08:00 - 09:00 634 120

16:00 - 17:00 541 370

17:00 - 18:00 527 402

18:00 - 19:00 522 408

15:00 - 16:00 400 270

14:00 - 15:00 308 133

09:00 - 10:00 301 87

11:00 - 12:00 299 124

10:00 - 11:00 286 105

12:00 - 13:00 277 128

13:00 - 14:00 274 120

23:00 - 00:00 0 0

22:00 - 23:00 0 0

21:00 - 22:00 0 0

20:00 - 21:00 0 0

19:00 - 20:00 0 0

06:00 - 07:00 0 0

05:00 - 06:00 0 0

04:00 - 05:00 0 0

03:00 - 04:00 0 0

02:00 - 03:00 0 0

01:00 - 02:00 0 0

00:00 - 01:00 0 0
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Corey Mack

From: Avery, Nancy <Nancy.Avery@vermont.gov>
Sent: Friday, June 1, 2018 8:34 AM

To: Corey Mack

Subject: RE: MUTCD Guidance: W11-2 at a R1-1
Corey

The 2000 Uniform Vehicle Code and Model Traffic Ordinance (Uniform Vehicle Code) (Section 1-112) defines a crosswalk
as:

a. "That part of a roadway at an intersection included within the connections of the lateral lines of the sidewalks on
opposite sides of the highway measured from the curbs, or in the absence of curbs, from the edges of the
traversable roadway; and in the absence of a sidewalk on one side of the roadway, the part of a roadway included
within the extension of the lateral lines of the existing sidewalk at right angles to the centerline.

b. Any portion of a roadway at an intersection or elsewhere distinctly indicated for pedestrian crossing by lines or
other markings on the surface."

Thus, a crosswalk at an intersection is defined as the extension of the sidewalk or the shoulder across the intersection,
regardless of whether it is marked or not. The only way a crosswalk can exist at a midblock location is if it is marked. Most
jurisdictions have crosswalk laws that make it legal for pedestrians to cross the street at any intersection, whether marked
or not, unless the pedestrian crossing is specifically prohibited.

According to Section 3B.18 of the Manual on Uniform Traffic Control Devices (2009 MUTCD), crosswalks serve the
following purposes:

"Crosswalk markings provide guidance for pedestrians who are crossing roadways by defining and delineating paths on
approaches to and within signalized intersections, and on approaches to other intersections where traffic stops.

Crosswalk markings also serve to alert road users of a pedestrian crossing point across roadways not controlled by traffic
signals or STOP signs.

At intersection locations, crosswalk markings legally establish the crosswalk."

The MUTCD further states that: "Crosswalk lines should not be used indiscriminately. An engineering study should be
performed before they are installed at locations away from traffic signals or STOP signs."

Hence, there is no need to install the W11-2 pedestrian warning sign at the intersection.
Please let me know if this answers your question or if you require additional assistance.

Thank you,
Nancy

Nancy L. Avery, P.E.

Work Zone Traffic Management Engineer
802-279-5991
nancy.avery@vermont.gov




Corey Mack

From: Kaplan, Jon <Jon.Kaplan@vermont.gov>

Sent: Tuesday, May 22, 2018 8:35 AM

To: Corey Mack

Subject: RE: W11-2 / RRFB at Stop Controlled Intersection
Attachments: RRFB Interim Approval_Corrected March 2018.pdf

Corey — If you read through the interim approval language for RRFBs (attached), you will find the following. So, if the
intersection and crosswalk become stop controlled, the RRFB would have to be removed.

2. Allowable Uses:

a. An RRFB shall only be installed to function as a pedestrian-actuated conspicuity
enhancement.

b. An RRFB shall only be used to supplement a post-mounted W11-2 (Pedestrian),
51-1 (School), or W11-15 (Trail) crossing waming sign with a diagonal
downward arrow (W16-7P) plaque, or an overhead-mounted W11-2, S1-1, or
W11-15 crossing warning sign, located at or immediately adjacent to an
uncontrolled marked crosswalk.
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Jon Kaplan, P.E.

Bicycle and Pedestrian Program Manager
Municipal Assistance Bureau, Highway Division
VT Agency of Transportation

1 National Life Drive

Montpelier, VT 05633

Phone: 802.828.0059
Fax: 802.828.5712

VTrans Bicycle and Pedestrian Program Web Site
Go To: http://vtrans.vermont.gov/highway/local-projects/bike-ped

Municipal Assistance Bureau Sharepoint Site
Go To: http://tinyurl.com/yddtuwaw




