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TECHNICAL MEMORANDUM

 (226483)

Date: October 15, 2020
To: Mike Winslow, Transportation Planner, Addison County Regional Planning Commission
Cc: Paul Vaczy, Town of Salisbury Selectboard Chair
From: Jenny Austin, P.E.
Subject: Salisbury Intersection Study Technical Memorandum

The engineering services of DuBois & King, Inc. (D&K) were retained to study the intersection of Lake
Dunmore Road (Route 53) and Upper Plains Road / West Shore Road in Salisbury, Vermont as it relates
to evaluating whether a four-way stop control of the intersection is warranted. Currently, vehicles on
the minor approaches of the intersection (Upper Plains Road and West Shore Road) have a stop control
and the major approaches, Lake Dunmore Road (Route 53), do not have to stop at the intersection.

The impetus of the intersection’s control type discussion at the Town level began, to our knowledge, in
the timeframe of 2018 – 2019. As stated in the grant application for this project, the intersection was
reviewed in 2018 by the Addison County Sheriff’s Department and Vermont Agency of Transportation.
The grant application indicates that the Sheriff’s Department had indicated that due to the line of sight a
four-way stop would be appropriate. The VTrans review indicated that the traffic and crash data do not
appear to meet MUTCD Section 2B.07 Multi-Way Stop Application criteria. However, conditions in the
MUTCD criteria would allow for the installation of a multi-way stop intersection due to line of sight
limitations. As indicated by the Town, there have been petitions for both requesting a four-way stop
intersection and also maintaining the existing two-way stop control. In 2020, the Town received a grant
from the Addison County Regional Planning Commission (ACRPC) to complete this study to assist the
Town with making a decision as to whether to keep the two-way stop control or change to a four-way
stop control.

1. Background Review

2018 Addison County Sheriff’s Department Review

The grant application submitted to the ACRPC from the Town indicates that in 2018 the Addison County
Sheriff’s Department reviewed the intersection and indicated that due to the line of sight a four-way
stop would be appropriate. Based on input at the Kick-Off Meeting, the Town has checked with the
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Sheriff’s Department and the Sheriff’s Department indicated that there is no record of an official
documentation of this.

VTrans Review

VTrans reviewed the project intersection in April 2018 as it relates to the stop control of the
intersection. The following is a summary of the VTrans review as it relates to warrants for a multi-way
stop:

· 2015 traffic counts do not meet four-way stop warrants.
· Crash data does not appear to meet four-way stop warrants.
· Stopping sight distance (SSD) for vehicles on Lake Dunmore Road is 205-ft, meeting the SSD for

the posted advisory speed plaque speed limit of 25mph.
· Corner sight distance (CSD) is limited (165-ft) for Upper Plains Road vehicles looking to the right

due to vegetation. It was noted that CSD could be increased by working with the property owner
to cut vegetation between their building face and the roadway.

· MUTCD Section 2B.07 states under “option” that “other criteria that may be considered in an
engineering study include … locations where a road user, after stopping, cannot see conflicting
traffic and is not able to negotiate the intersection unless conflicting cross traffic is also required
to stop”. This condition does allow for the installation of a multi-way stop intersection due to
sight lines.

· VTrans also noted several signage and pavement marking suggestions should an all-way stop be
installed. Their review indicates that existing signage does not meet MUTCD standards.

As noted above, the VTrans review indicates that multi-stop criteria in the MUTCD are not met,
however the Town may modify the intersection to a four-way stop if they would like to pursue this
option based on the existing sight lines. The correspondence pertaining to the 2018 VTrans review is
included as an Attachment.

2. Existing Conditions

The major approaches of the project area intersection are Lake Dunmore Road (Route 53), which are the
eastbound and westbound approaches. The speed limit of both of these approaches is 30 mph, and the
eastbound approach has a 25mph advanced warning sign located west of the intersection. The minor
approaches of this intersection consist of West Shore Road (northbound) and Upper Plains Road
(southbound), which are both stop-controlled approaches. The speed limit on Upper Plains Road is
35mph, and the speed limit for West Shore Road is 30mph. There is a “Stop Ahead” sign on Upper Plains
Road north of the intersection.

Development of 2020 traffic volumes for this project included projection of traffic volumes from a 2015
turning movement count conducted by VTrans. Due to the current situation of the Covid-19 pandemic,
traffic volumes across the State are currently lower than typical. Per the VTrans Covid Transportation
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Dashboards website1, as of October 9, traffic volumes at a select number of locations are an average of
26% lower than 2019 traffic volumes. On a more local note, travel at all levels (vehicular, bicycle, and
pedestrian) have been impacted, three local camps on Lake Dunmore have suspended operations, as
have the Vermont Sun sponsored triathalons, whose road bike portion travels through the project area
intersection. Therefore, in lieu of conducting a new turning movement count for updated traffic
information, the 2015 turning movement count was projected to year 2020.

3. Crash History Review

A review of the latest VTrans High Crash Location (HCL) Report was conducted to determine if there are
any known HCLs in the project area. In addition, the five most recent years (2015-2019) of crash data
available from the VTrans Public Crash Data Query Tool2 was reviewed for the study area. All approaches
of the project area intersection are Town jurisdiction roads. There are some reported crashes along this
route listed on the VTrans crash data tool. There are, however, no reported crashes located in the
immediate vicinity of the project area intersection.

The Town has indicated they believe there have been crashes and near-crashes in the vicinity of this
intersection. However, because they have not been reported on the State database in the crash data
online tool, we do not have data on crashes at this intersection.

Figure 1: VTrans Public Crash Data Query Tool 2015-2019 (black dots are reported crashes)

1 Covid-19 Transportation Dashboards. VT Statewide Automated Traffic Collection During C19 Response.
https://vtrans.vermont.gov/content/covid-19-transportation-dashboards [queried 10/14/2020]
2 VTrans Public Crash Data Query Tool. http://apps.vtrans.vermont.gov/CrashPublicQueryTool. [queried
11/12/2019]
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4. Multi-Way Stop Criteria

Section 2B.07, Multi-Way Stop Applications of the Manual on Uniform Traffic Control Devices (MUTCD)
was used to evaluate multi-way stop criteria for this intersection. In the introductory text of MUTCD
Section 2B.07 it suggests that “multi-way stop control is used where the volume of traffic on the
intersecting roads is approximately equal”. The VTrans 2015 turning movement count suggests that the
combined minor approach volumes (Upper Plains and West Shore Road) are between 28%-53% that of
the combined major approach volumes (Lake Dunmore Road eastbound and westbound). During the PM
peak hour, the combined minor approach volumes are 41% that of the combined major approach
volumes. Therefore, the proportionality of traffic volumes is not consistent with the general suggestion
of a multi-way stop control being used for roads with approximately equal volumes.

The following is a summary of the criteria in the MUTCD Section 2B.07, along with discussion of whether
each criteria is met for the project area intersection.

Table 1: MUTCD Section 2B.07 Multi-Way Stop Applications Criteria

CRITERIA B:  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.

The Town has indicated that Route 53 is Town jurisdiction at
the project area, therefore all approaches of this intersection
are Town roads.  There are no reported crashes within the
project area shown on the VTrans Crash Tool Query online
tool. Anecdotally, the Town has indicated that there have been
crashes in vicinity of the project area, but we have no known
data available to support or deny this, nor any data to indicate
the number of crashes at this intersection.

CRITERIA C:  Minimum Volumes:
    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;

CRITERIA D:  Where no single criterion is satisfied, but
where Criteria B, C.1, and C.2 are all satisfied to 80 percent
of the minimum values.  Criterion C.3 is excluded from this
condition.

This criteria is not met.

    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 85-percentile approach speed of the major-street
traffic exceeds 40 mph, the minimum vehicular warrants are
70 percent of the values provided in items 1 and 2.

This criteria is not met.
The maximum hourly total for both major street approaches
was 162 vehicles per hour (3-4pm).

This criteria is not met.
The maximum hourly total for both minor street approaches
was 62 vehicles per hour (3-4pm). Ped/bike volumes were
negligible during the 2015 count.

CRITERIA A:  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.

A signal warrant analysis was not conducted.

No known speed study data is available. However, even if the
major-street traffic exceeded 40mph, the criteria in #1 and #2
at 70%  would not be met.

     MUTCD SECTION 2B.07 CRITERIA      FINDINGS
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In addition to the above criteria, MUTCD 2B.07 Multi-Way Stop Applications also indicates that
additional criteria that may be considered in an engineering study include:

A. The need to control left-turn conflicts;
Overall traffic volumes at the intersection are relatively low and we are not aware of any
concern regarding left-turn conflicts.

B. The need to control vehicle/pedestrian conflicts near locations that generate high pedestrian
volumes;

Based on field observation, there are pedestrians that traverse the project area. The July
2015 VTrans turning movement count included 5 pedestrians between 6am and 6pm.
D&K did not conduct an updated count, however during a mid-day field observation
noted only a few pedestrians over the course of an hour.

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

Based on known sight line concerns identified in the 2018 VTrans review and input from
the Town, D&K measured sight distances to determine whether the current sight lines
meet Association of State Highway Transportation Officials (AASHTO) criteria. This
review is included in Section 5 below.

D. 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.

D&K did a preliminary level of service (LOS) review of traffic operations of the
intersection using 2015 traffic volumes projected to year 2020. This analysis was not
included in our scope of work, and we therefore did not project traffic volumes to
design hour volumes (DHVs). However, projected turning movement volumes to year
2020 suggests the intersection operates at LOS A for all but the southbound approach
and the southbound operating at LOS B (with the delay just being slightly lower than a
LOS A here). The best LOS rating is LOS A, and LOS B is also an acceptable traffic
operations level.

5. Sight Distance Review

In regards to the above, additional criteria C is considered in the following section as it relates to sight
distances at the intersection.

Intersection Sight Distance at Minor Approaches

D&K visited the project area and measured existing intersection sight distances. The 2018 AASHTO A
Policy on Geometric Design of Highways and Streets (AASHTO Green Book) manual was used to establish
whether intersection sight distances are adequate. Intersection sight distance is the distance a motorist
can see approaching vehicles before their line of sight is blocked by an obstruction near the intersection.
Intersection sight distance (ISD) was measured 15’ back from the edge of traveled way of the adjacent
roadway and measured from a height of eye of 3.5-feet for the driver and an object height of 3.5-feet.



Salisbury Intersection Study - Technical Memorandum ● Page 6 of 12

The table below shows measured intersection sight
distance (ISD) for the minor approaches of the
intersection, Upper Plains Road and West Shore Road.
Intersection sight distance for the major approaches is
not listed below as these vehicles have the right of way
over vehicles on the minor approaches and do not have
to stop at the intersection prior to going through the
intersection.
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Table 2: Intersection Sight Distance (ISD) vs. AASHTO Criteria for Minor Approaches

As shown above, intersection sight distance is not met for Upper Plains Road looking towards Lake
Dunmore Road from the west. The photo below page shows Lake Dunmore Road from the west looking
towards the intersection. The vegetation that is obstructing sight lines for Upper Plains Road is the
vegetation between the house and Lake Dunmore Road on the left side of the photo. If the vegetation at
this parcel is trimmed back, it is estimated that available sight distance would be approximately 190’.
This is a rough estimate based on field observations. This would still not meet ISD criteria.

Photo 1: Photo taken from Upper Plains Road looking right towards Lake Dunmore Road to the west.

ISD = Intersection Sight Distance

Road
Measured

Sight
Distance

Speed *
ISD

Criteria*

Measured
Sight

Distance
Speed *

ISD
Criteria*

Notes Regarding
Sight Distance

Limitations

25 mph (advanced
advisory sign)

280'

30 mph (speed
limit)

335'

25 mph (advanced
advisory sign)

280'

30 mph (speed
limit)

335'

* based on vehicle speed of adjacent road

ISD is not met
looking right. ISD is
estimated to be
190' if vegetation is
cut back.

looking towards D

looking towards B looking towards D

looking towards B

C. West Shore Rd
(northbound)

A. Upper Plains
Rd (southbound) 165'

362' 365'

> 600'

30 mph 335'

looking left looking right

30 mph 335'
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If intersection sight distance is not met, it is preferable that the available sight distance meets the
criteria for stopping sight distance (SSD). The SSD criteria for a 25mph speed is 155’ and 200’ for 30mph.
Therefore, the SSD is met for the 25mph speed advisory but not the 30mph speed limit. There is no
known speed data in vicinity of the project area. The 25mph speed advisory sign is located
approximately 210-feet west of the intersection. This speed advisory sign is also located on a horizontal
curve.

Stopping Sight Distances on Major Approaches

Stopping sight distances (SSD) were measured for the major road approaches. This was measured from a
height of eye of 3.5-feet on the major approach to a point located approximately where vehicles stop on
the minor approaches (as estimated in field since there are no stop bars and vehicles tend to stop in
front of the existing stop signs), with an object height of 2.0-feet on the minor road approach to
represent the height of a car’s headlights. The following is a summary of this review.

Table 3: Stopping Sight Distances vs. AASHTO Criteria for Major Approaches (Lake Dunmore Road)

As shown above, the stopping sight distance tables in the AASHTO Green Book are dependent on speed
and roadway grade. Westbound Lake Dunmore Road is approximately flat. We estimate per field
judgment that the roadway grade of eastbound Lake Dunmore Road is between 3%-6%. Based on the
above, the above can be summarized as follows:

· SSD is met for westbound Lake Dunmore Road.
· SSD is met for eastbound Lake Dunmore Road for a speed of 25mph. Considering the posted

speed limit of 30mph, the SSD is just barely met if the road grade is 3% and is not quite met
assuming a road grade of 6% (available SSD is 10’ less than required).

Road Speed Limit Stopping Sight Distance Criteria *
Looking
towards

Measured Sight
Distance

Looking
towards

Measured Sight
Distance

B. Lake
Dunmore Rd
(westbound)

30 200' assuming 0% approach grade C > 600' A > 600'

25
(advanced speed

advisory sign)

158' assuming downgrade 3%
165' assuming downgrade 6%

30
(speed limit)

205' assuming downgrade 3%
215' assuming downgrade 6%

* SSD criteria based on speed limit of major approach and approximate road grade. AASHTO "Green Book" Table 3-2 includes
grades of 3%, 6%, and 9%.

D. Lake
Dunmore Rd
(eastbound)

355'C205'A

looking left looking right
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Intersection Sight Distance on Major Approaches

Lake Dunmore Road vehicles currently do not have to stop at the intersection. In the event the Town
would like to move forward with changing the project intersection to a four-way stop intersection, D&K
measured intersection sight distance for the major approaches. Our field observations are summarized
below.

Table 4: Stopping Sight Distances vs. AASHTO Criteria for Major Approaches (Lake Dunmore Road)

As shown above, neither westbound or eastbound fully meets intersection sight distance criteria. Both
approaches are anticipated to be able to meet ISD criteria with vegetation clearing.  The following
photos depict the vegetation that contributes to limited sight lines.

Photo 2: Photo taken from Upper Plains Road looking towards the intersection. Circled vegetation is on
the northeast quadrant of the intersection.

ISD = Intersection Sight Distance

Road
Measured

Sight
Distance

Speed * ISD
Criteria*

Measured
Sight

Distance
Speed * ISD

Criteria*
Notes Regarding Sight Distance

Limitations

338' 30 mph 335' 142' 35 mph 390'

312' 35 mph 390' 220' 30 mph 335'

* based on vehicle speed of adjacent road

D. Lake Dunmore
Rd (eastbound)

B. Lake Dunmore
Rd (westbound)

looking towards C

looking towards A

looking towards A

ISD is not met looking right. ISD
estimated to be 625' with hedges
clearing. See Photo 2.

ISD is not met for both. ISD
estimated to be >390' looking left
with vegetation clearing (see
Photo 3) and approx. 380' looking
right with tree/vegetation
clearing (see Photo 4).

looking towards C

looking left looking right
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Photo 3: Photo taken from Upper Plains Road looking towards the intersection. Circled vegetation is on
the northwest quadrant of the intersection.

Photo 4: Photo taken from West Shore Road looking towards the intersection. Circled vegetation is on
the southwest quadrant of the intersection.

6. Summary

Similar to the 2018 VTrans review, D&Ks review of the Route 53 (Lake Dunmore Road) / Upper Plains
Road / West Shore Road for four-way stop evaluation using the criteria set in the MUTCD Section 2B.07
Multi-Way Stop Application indicates that the intersection does not meet criteria for a four-way stop
intersection.

However, due to (1) intersection sight distance limitations of a vehicle stopped at Upper Plains Road
looking to the right towards Lake Dunmore Road eastbound, and (2) stopping sight distance on Lake
Dunmore Road eastbound being met for the 25mph speed advisory sign, but being borderline of met for
the 30mph speed limit; if the Town would like to install a four-way stop control for the intersection it is
allowable because of the limited sight lines noted above. To improve sight lines for Upper Plains Road
vehicles stopped at the intersection we recommend clearing vegetation on the northwest quadrant of
the intersection. Even with this vegetation clearing it is anticipated that the sight distance will still not
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meet ISD criteria, would meet SSD for the 25mph advisory speed, but would not meet SSD for the 30
speed limit on Lake Dunmore Road eastbound.

There was discussion at a project meeting regarding a tree on the south side of eastbound Lake
Dunmore Road west of the intersection and whether it impedes sight distance. Based on field
observations the tree is set back such that a vehicle stopped at the West Shore Road approach is visible
to Lake Dunmore Road vehicles. There is no stop bar here, therefore this is based on field observations
as to the location in which vehicles appear to be stopping on the West Shore Road approach. This tree
could potentially block visibility of a vehicle at the West Shore Road approach if there are vehicles that
stop further back from the intersection. Therefore, if the Town is concerned with intersection visibility
due to this tree, this tree could also be cleared to improve overall visibility at the intersection.

If the Town would like to move forward with changing this intersection to a four-way stop control
intersection, additional vegetation clearing should also include clearing on the northeast and southwest
quadrants, as noted in the above sections. While at this time we can only estimate what sight distances
would be with this clearing with field observations and that actual sight distances with clearing may vary
depending on the extent of clearing, it is anticipated that with these vegetation clearings that
recommended ISD would be met.

7. Recommendations

At a minimum, it is recommended that vegetation clearing be completed on the northwest quadrant of
the intersection to improve sight lines. Based on input from the Town, it is our understanding that the
roadway right-of-way is 3 rods (49.5-feet). Therefore, the Town can provide vegetation clearing without
infringing on the abutting property owners land. There is the high potential that the house itself, located
on the northwest corner of the intersection, impedes the intersection sight distance for Upper Plains
Road to be met. However, it is likely that sight distance with vegetation clearing would meet the criteria
for stopping sight distance. As noted above, what the measured sight distance would be with the
vegetation clearing is an estimate only, as it cannot be measured accurately until after vegetation
clearing. It is also recommended that the Town review the existing signage in vicinity of the intersection
and update wherever it does not meet MUTCD or VTrans standards (discussed in VTrans 2018 review).

While the major approaches do not have to stop at the intersection, additional vegetation clearing on
the northeast and southwest quadrants are recommended in order to maximize sight lines on all
approaches to improve safety.

In regards to whether or not it is recommended to change the intersection to a four-way stop control,
the Town should consider the following:

· The criteria in the guidance section of the MUTCD Section 2B.07 Multi-Way Stop Applications
are not met for this intersection. The evaluations conducted by D&K summarized above does
not include a traffic signal warrant analysis, but based on traffic volumes it is D&K’s judgment
that it would likely not meet traffic signal warrants.

· The MUTCD Section 2B.07 Multi-Way Stop Applications states that other criteria that may be
considered in an engineering study include “locations where a road user, after stopping,



Salisbury Intersection Study - Technical Memorandum ● Page 12 of 12

cannot see conflicting traffic and is not able to negotiate the intersection unless conflicting
cross traffic is also required to stop”. This is included in the MUTCD section as an additional
option (not guidance). Therefore, if the Town would like to pursue changing this intersection
to a four-way stop it is justifiable based on existing sight lines and the optional criteria
condition in the MUTCD that would allow for the installation of a multi-way stop intersection
due to line of sight limitations. The stopping sight distance for Lake Dunmore Road from the
west is met for the 25mph speed advisory but not the 30mph speed limit. If the Town would
like to pursue a four-way stop intersection, it is recommended that the Town have a speed
study conducted just west of the intersection on Lake Dunmore Road to get a better
understanding of the actual vehicle speeds approaching the intersection to better confirm the
justification based on travel speeds versus sight distance criteria.

· It is recommended that the Town implement the above identified vegetation clearing and
signage updates as a short-term measure.

· If the Town is concerned with the travel speeds along Lake Dunmore Road we suggest a speed
study be conducted to determine whether there is a need to address that specific concern
(e.g. signs, radar speed signs, etc.). Due to the lack of crash data it would be helpful if the
Town work with police to determine if there is a way to better document or report crashes.



SALISBURY INTERSECTION STUDY
TECHNICAL MEMORANDUM

ATTACHMENTS



ATTACHMENT A

MUTCD SECTION 2B.07 CRITERIA CALCULATIONS AND

TRAFFIC VOLUMES



Lake Dunmore Rd (Rte 53) / Upper Plains Rd / West Shore Rd; Salisbury, VT
2020 Traffic Volumes Estimates

SB WB NB EB
Major Street
Approaches

Minor Street
Approaches

Upper Plains
Rd

Lake
Dunmore Rd

West Shore
Rd

Lake
Dunmore Rd

(both Lake Dunmore
Rd Approach

Volumes)

(both Upper Plains
Rd and West Shore

Rd Volumes)
6:00 AM 10 29 10 9 57 38 20
7:00 AM 13 56 16 14 99 70 29
8:00 AM 17 64 16 19 117 83 33
9:00 AM 15 75 28 24 141 99 43

10:00 AM 18 78 33 51 181 129 51
11:00 AM 27 80 34 66 208 146 61
12:00 PM 15 55 34 41 145 96 49

1:00 PM 27 74 30 81 212 155 57
2:00 PM 12 73 25 57 166 130 37
3:00 PM 31 104 36 58 229 162 67
4:00 PM 27 93 34 64 218 157 61
5:00 PM 14 93 36 61 205 154 50

max: 229

For comparison, the AADT of Lake Dunmore Road west of the intersection (east of Inheritance Hill Farm) is 1069.

HOURLY
TOTALS

Total
Intersection

Assuming the design hour volume (DHV) is 14% of this, based on other spot count data shown on the VTrans
Transportation Data Management System, the DHV west of the project area intersection would be
approximately 150. This is in the same range as the counts shown above. Based on the VTrans Red Book, a
July Monday / Tuesday count is higher than an average count.

(peds not included above, very few pedestrians
in 2015 count)



Lake Dunmore Rd (Rte 53) / Upper Plains Rd / West Shore Rd; Salisbury, VT Lake Dunmore Rd (Rte 53) / Upper Plains Rd / West Shore Rd; Salisbury, VT
VTrans count data: 7/27/2015 (Monday), 7/28/2015 (Tuesday) 2020 Traffic Volumes Estimates

VTrans Growth Factor, year 2015 to 2020: 1.071 Hourly Traffic Volumes

SB WB NB EB SB WB NB EB SB WB NB EB
Major

Approaches:
Minor

Approaches:
Upper

Plains Rd
Lake

Dunmore
West

Shore Rd
Lake

Dunmore
Upper Plains

Rd
Lake Dunmore

Rd
West Shore Rd

Lake Dunmore
Rd

Upper Plains
Rd

Lake Dunmore
Rd

West Shore Rd
Lake Dunmore

Rd
Lake Dunmore Rd

(combined)
Upper Plains +

West Shore
6:00 AM 0 4 4 0 6:00 AM 9 27 9 8 53 6:00 AM 10 29 10 9 57 38 20 53%
6:15 AM 2 6 2 1 7:00 AM 12 52 15 13 92 7:00 AM 13 56 16 14 99 70 29 41%
6:30 AM 3 3 1 3 8:00 AM 16 60 15 18 109 8:00 AM 17 64 16 19 117 83 33 40%
6:45 AM 4 14 2 4 9:00 AM 14 70 26 22 132 9:00 AM 15 75 28 24 141 99 43 43%
7:00 AM 2 8 1 4 10:00 AM 17 73 31 48 169 10:00 AM 18 78 33 51 181 129 51 40%
7:15 AM 3 14 2 6 11:00 AM 25 75 32 62 194 11:00 AM 27 80 34 66 208 146 61 42%
7:30 AM 2 21 3 0 12:00 PM 14 51 32 38 135 12:00 PM 15 55 34 41 145 96 49 51%
7:45 AM 5 9 9 3 1:00 PM 25 69 28 76 198 1:00 PM 27 74 30 81 212 155 57 37%
8:00 AM 1 11 4 2 2:00 PM 11 68 23 53 155 2:00 PM 12 73 25 57 166 130 37 28%
8:15 AM 6 18 2 2 3:00 PM 29 97 34 54 214 3:00 PM 31 104 36 58 229 162 67 41%
8:30 AM 3 13 5 11 4:00 PM 25 87 32 60 204 4:00 PM 27 93 34 64 218 157 61 39%
8:45 AM 6 18 4 3 5:00 PM 13 87 34 57 191 5:00 PM 14 93 36 61 205 154 50 32%
9:00 AM 2 19 5 5 max: 214 max: 229 162 67
9:15 AM 7 15 5 5 Review of Count Date Vs. Day of Week Factor
9:30 AM 4 20 7 7
9:45 AM 1 16 9 5

10:00 AM 2 10 10 12
10:15 AM 1 18 5 14
10:30 AM 3 21 9 8
10:45 AM 11 24 7 14
11:00 AM 3 17 7 19
11:15 AM 8 25 4 18
11:30 AM 9 18 8 9
11:45 AM 5 15 13 16
12:00 PM 5 13 9 15
12:15 PM 3 11 9 5
12:30 PM 2 6 7 5
12:45 PM 4 21 7 13

1:00 PM 5 11 9 30
1:15 PM 9 27 5 11
1:30 PM 5 19 6 20
1:45 PM 6 12 8 15
2:00 PM 5 20 10 16
2:15 PM 2 18 4 13
2:30 PM 2 11 2 4
2:45 PM 2 19 7 20
3:00 PM 3 22 10 12
3:15 PM 11 28 6 17
3:30 PM 7 23 10 10
3:45 PM 8 24 8 15
4:00 PM 8 19 10 10
4:15 PM 9 25 8 20
4:30 PM 7 24 6 13
4:45 PM 1 19 8 17
5:00 PM 3 27 4 17
5:15 PM 2 24 6 13
5:30 PM 4 22 9 16
5:45 PM 4 14 15 11 Count on Monday / Tuesday in July is anticipated to be higher than an average day. Use

VTrans count data without adjustment factor to be conservative. Else, an appropriate
factor could be as low as the average of .783 and .802 (i.e. factor of 0.79) assuming
summer recreational area of intersection.

Total
Intersection

HOURLY
TOTALS

15-MIN.
TOTALS

Total
Intersection

HOURLY
TOTALS



Intersection: Lake Dunmore Rd (Rte 53) / Upper Plains Rd / West Shore Rd; Salisbury, VT
Date: 7/27/2015, 7/28/2015

L T R Ped Total L T R Total L T R Ped Total Left Thru Right Ped Total Left Thru Right Total Left Thru Right Ped Total Left Thru Right Ped Total Left Thru Right Total Left Thru Right Ped Total Left Thru Right Ped Total Left Thru Right Total Left Thru Right Ped Total
6:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 3 0 1 0 1 1 3 0 0 4 0 2 2 0 4 0 0 0 0 0 2 2 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15 AM 0 2 0 0 2 0 0 0 0 0 2 0 0 2 2 2 1 0 5 0 1 0 1 2 3 1 0 6 0 2 0 0 2 0 0 0 0 0 2 0 0 2 0 1 0 0 1 0 0 0 0 0 1 0 0 1
6:30 AM 1 1 1 0 3 0 0 0 0 1 1 1 0 3 1 2 0 0 3 0 0 0 0 1 2 0 0 3 0 0 1 0 1 0 0 0 0 0 0 1 0 1 1 2 0 0 3 0 0 0 0 1 2 0 0 3
6:45 AM 3 0 1 0 4 0 0 0 0 3 0 1 0 4 3 10 1 0 14 0 0 0 0 3 10 1 0 14 0 2 0 0 2 0 0 0 0 0 2 0 0 2 0 4 0 0 4 0 0 0 0 0 4 0 0 4
7:00 AM 0 2 0 0 2 0 0 0 0 0 2 0 0 2 0 7 1 0 8 0 0 0 0 0 7 1 0 8 0 0 1 0 1 0 0 0 0 0 0 1 0 1 0 4 0 0 4 0 0 0 0 0 4 0 0 4
7:15 AM 0 0 2 0 2 1 0 0 1 1 0 2 0 3 2 9 3 0 14 0 0 0 0 2 9 3 0 14 0 0 2 0 2 0 0 0 0 0 0 2 0 2 0 6 0 0 6 0 0 0 0 0 6 0 0 6
7:30 AM 0 1 1 0 2 0 0 0 0 0 1 1 0 2 4 16 1 0 21 0 0 0 0 4 16 1 0 21 0 1 2 0 3 0 0 0 0 0 1 2 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 1 1 0 0 2 0 0 3 3 1 1 3 0 5 4 5 0 0 9 0 0 0 0 4 5 0 0 9 0 4 5 0 9 0 0 0 0 0 4 5 0 9 0 3 0 0 3 0 0 0 0 0 3 0 0 3
8:00 AM 0 1 0 0 1 0 0 0 0 0 1 0 0 1 4 6 1 0 11 0 0 0 0 4 6 1 0 11 0 1 3 0 4 0 0 0 0 0 1 3 0 4 0 2 0 0 2 0 0 0 0 0 2 0 0 2
8:15 AM 4 0 0 0 4 2 0 0 2 6 0 0 0 6 5 10 3 0 18 0 0 0 0 5 10 3 0 18 0 0 2 1 2 0 0 0 0 0 0 2 1 2 0 2 0 0 2 0 0 0 0 0 2 0 0 2
8:30 AM 0 2 0 0 2 0 1 0 1 0 3 0 0 3 5 7 1 0 13 0 0 0 0 5 7 1 0 13 1 0 1 0 2 0 2 1 3 1 2 2 0 5 1 8 0 0 9 0 2 0 2 1 10 0 0 11
8:45 AM 4 1 1 0 6 0 0 0 0 4 1 1 0 6 6 6 5 0 17 1 0 0 1 7 6 5 0 18 0 0 4 0 4 0 0 0 0 0 0 4 0 4 0 3 0 0 3 0 0 0 0 0 3 0 0 3
9:00 AM 1 0 0 1 1 0 1 0 1 1 1 0 1 2 6 8 5 0 19 0 0 0 0 6 8 5 0 19 0 1 2 1 3 0 0 2 2 0 1 4 1 5 1 4 0 0 5 0 0 0 0 1 4 0 0 5
9:15 AM 4 1 0 0 5 2 0 0 2 6 1 0 0 7 0 10 1 0 11 0 4 0 4 0 14 1 0 15 0 0 4 0 4 0 1 0 1 0 1 4 0 5 0 4 1 0 5 0 0 0 0 0 4 1 0 5
9:30 AM 3 1 0 0 4 0 0 0 0 3 1 0 0 4 7 11 2 0 20 0 0 0 0 7 11 2 0 20 1 2 4 0 7 0 0 0 0 1 2 4 0 7 2 5 0 0 7 0 0 0 0 2 5 0 0 7
9:45 AM 0 0 1 0 1 0 0 0 0 0 0 1 0 1 2 10 2 0 14 1 1 0 2 3 11 2 0 16 0 1 8 0 9 0 0 0 0 0 1 8 0 9 0 5 0 0 5 0 0 0 0 0 5 0 0 5

10:00 AM 1 1 0 0 2 0 0 0 0 1 1 0 0 2 1 8 1 0 10 0 0 0 0 1 8 1 0 10 0 1 9 0 10 0 0 0 0 0 1 9 0 10 1 9 0 0 10 0 2 0 2 1 11 0 0 12
10:15 AM 1 0 0 0 1 0 0 0 0 1 0 0 0 1 4 11 2 0 17 1 0 0 1 5 11 2 0 18 1 1 2 0 4 0 1 0 1 1 2 2 0 5 0 14 0 0 14 0 0 0 0 0 14 0 0 14
10:30 AM 3 0 0 0 3 0 0 0 0 3 0 0 0 3 5 13 0 0 18 1 2 0 3 6 15 0 0 21 0 0 8 0 8 0 1 0 1 0 1 8 0 9 0 8 0 0 8 0 0 0 0 0 8 0 0 8
10:45 AM 7 2 1 0 10 0 0 1 1 7 2 2 0 11 7 10 4 0 21 2 0 1 3 9 10 5 0 24 1 2 4 0 7 0 0 0 0 1 2 4 0 7 0 14 0 0 14 0 0 0 0 0 14 0 0 14
11:00 AM 2 0 0 0 2 0 0 1 1 2 0 1 0 3 7 8 2 0 17 0 0 0 0 7 8 2 0 17 1 0 5 0 6 0 0 1 1 1 0 6 0 7 0 19 0 0 19 0 0 0 0 0 19 0 0 19
11:15 AM 7 1 0 0 8 0 0 0 0 7 1 0 0 8 7 13 3 0 23 1 1 0 2 8 14 3 0 25 0 0 4 0 4 0 0 0 0 0 0 4 0 4 0 17 1 0 18 0 0 0 0 0 17 1 0 18
11:30 AM 3 2 4 0 9 0 0 0 0 3 2 4 0 9 10 8 0 0 18 0 0 0 0 10 8 0 0 18 0 1 6 0 7 0 1 0 1 0 2 6 0 8 0 9 0 0 9 0 0 0 0 0 9 0 0 9
11:45 AM 3 1 0 0 4 1 0 0 1 4 1 0 0 5 4 9 1 0 14 1 0 0 1 5 9 1 0 15 0 2 9 0 11 0 2 0 2 0 4 9 0 13 1 14 0 0 15 0 1 0 1 1 15 0 0 16
12:00 PM 2 1 2 0 5 0 0 0 0 2 1 2 0 5 1 11 0 0 12 0 1 0 1 1 12 0 0 13 0 1 8 0 9 0 0 0 0 0 1 8 0 9 1 14 0 0 15 0 0 0 0 1 14 0 0 15
12:15 PM 2 1 0 0 3 0 0 0 0 2 1 0 0 3 5 3 2 0 10 0 1 0 1 5 4 2 0 11 0 2 5 0 7 0 0 2 2 0 2 7 0 9 1 4 0 0 5 0 0 0 0 1 4 0 0 5
12:30 PM 1 1 0 0 2 0 0 0 0 1 1 0 0 2 0 4 2 0 6 0 0 0 0 0 4 2 0 6 0 1 6 0 7 0 0 0 0 0 1 6 0 7 0 5 0 0 5 0 0 0 0 0 5 0 0 5
12:45 PM 2 1 0 0 3 0 1 0 1 2 2 0 0 4 2 10 9 0 21 0 0 0 0 2 10 9 0 21 0 1 5 0 6 0 0 1 1 0 1 6 0 7 0 13 0 2 13 0 0 0 0 0 13 0 2 13
1:00 PM 4 1 0 0 5 0 0 0 0 4 1 0 0 5 5 3 1 0 9 1 0 1 2 6 3 2 0 11 0 4 5 0 9 0 0 0 0 0 4 5 0 9 3 24 0 0 27 0 3 0 3 3 27 0 0 30
1:15 PM 5 3 1 0 9 0 0 0 0 5 3 1 0 9 8 8 9 0 25 0 2 0 2 8 10 9 0 27 1 1 3 0 5 0 0 0 0 1 1 3 0 5 0 11 0 0 11 0 0 0 0 0 11 0 0 11
1:30 PM 1 3 0 0 4 0 1 0 1 1 4 0 0 5 4 7 6 0 17 0 0 2 2 4 7 8 0 19 0 0 6 0 6 0 0 0 0 0 0 6 0 6 1 19 0 0 20 0 0 0 0 1 19 0 0 20
1:45 PM 3 3 0 0 6 0 0 0 0 3 3 0 0 6 3 5 3 0 11 0 1 0 1 3 6 3 0 12 0 3 5 0 8 0 0 0 0 0 3 5 0 8 0 15 0 0 15 0 0 0 0 0 15 0 0 15
2:00 PM 2 2 1 0 5 0 0 0 0 2 2 1 0 5 4 14 2 0 20 0 0 0 0 4 14 2 0 20 0 3 6 0 9 0 1 0 1 0 4 6 0 10 1 13 1 0 15 1 0 0 1 2 13 1 0 16
2:15 PM 1 0 0 0 1 0 0 1 1 1 0 1 0 2 1 13 4 0 18 0 0 0 0 1 13 4 0 18 0 0 3 0 3 0 0 1 1 0 0 4 0 4 0 13 0 0 13 0 0 0 0 0 13 0 0 13
2:30 PM 1 0 0 0 1 0 0 1 1 1 0 1 0 2 3 5 2 0 10 0 1 0 1 3 6 2 0 11 0 0 2 0 2 0 0 0 0 0 0 2 0 2 0 4 0 0 4 0 0 0 0 0 4 0 0 4
2:45 PM 0 0 2 0 2 0 0 0 0 0 0 2 0 2 5 8 3 0 16 1 2 0 3 6 10 3 0 19 0 0 5 0 5 0 1 1 2 0 1 6 0 7 2 17 0 0 19 0 1 0 1 2 18 0 0 20
3:00 PM 3 0 0 0 3 0 0 0 0 3 0 0 0 3 5 11 5 0 21 0 1 0 1 5 12 5 0 22 0 1 8 0 9 0 1 0 1 0 2 8 0 10 0 11 0 0 11 1 0 0 1 1 11 0 0 12
3:15 PM 3 6 1 0 10 0 0 1 1 3 6 2 0 11 9 14 5 0 28 0 0 0 0 9 14 5 0 28 0 2 4 0 6 0 0 0 0 0 2 4 0 6 1 16 0 0 17 0 0 0 0 1 16 0 0 17
3:30 PM 5 2 0 0 7 0 0 0 0 5 2 0 0 7 3 13 6 0 22 0 1 0 1 3 14 6 0 23 0 5 5 0 10 0 0 0 0 0 5 5 0 10 0 9 0 0 9 0 1 0 1 0 10 0 0 10
3:45 PM 5 2 1 0 8 0 0 0 0 5 2 1 0 8 8 14 1 0 23 0 1 0 1 8 15 1 0 24 0 2 6 0 8 0 0 0 0 0 2 6 0 8 1 14 0 0 15 0 0 0 0 1 14 0 0 15
4:00 PM 3 3 1 0 7 0 0 1 1 3 3 2 0 8 7 10 2 0 19 0 0 0 0 7 10 2 0 19 0 0 10 0 10 0 0 0 0 0 0 10 0 10 0 10 0 0 10 0 0 0 0 0 10 0 0 10
4:15 PM 2 5 2 0 9 0 0 0 0 2 5 2 0 9 10 12 2 0 24 0 1 0 1 10 13 2 0 25 0 0 8 0 8 0 0 0 0 0 0 8 0 8 0 19 1 0 20 0 0 0 0 0 19 1 0 20
4:30 PM 5 1 1 0 7 0 0 0 0 5 1 1 0 7 5 15 4 0 24 0 0 0 0 5 15 4 0 24 0 1 5 0 6 0 0 0 0 0 1 5 0 6 2 11 0 0 13 0 0 0 0 2 11 0 0 13
4:45 PM 0 1 0 0 1 0 0 0 0 0 1 0 0 1 3 13 3 0 19 0 0 0 0 3 13 3 0 19 0 1 6 0 7 0 0 1 1 0 1 7 0 8 0 17 0 0 17 0 0 0 0 0 17 0 0 17
5:00 PM 1 2 0 0 3 0 0 0 0 1 2 0 0 3 3 20 4 0 27 0 0 0 0 3 20 4 0 27 0 1 3 0 4 0 0 0 0 0 1 3 0 4 1 14 0 0 15 0 2 0 2 1 16 0 0 17
5:15 PM 0 2 0 0 2 0 0 0 0 0 2 0 0 2 4 16 3 0 23 0 0 1 1 4 16 4 0 24 0 2 4 0 6 0 0 0 0 0 2 4 0 6 1 12 0 0 13 0 0 0 0 1 12 0 0 13
5:30 PM 3 0 1 0 4 0 0 0 0 3 0 1 0 4 7 12 2 0 21 1 0 0 1 8 12 2 0 22 0 2 6 0 8 0 0 1 1 0 2 7 0 9 5 10 0 0 15 0 1 0 1 5 11 0 0 16
5:45 PM 1 3 0 0 4 0 0 0 0 1 3 0 0 4 4 9 1 0 14 0 0 0 0 4 9 1 0 14 1 0 14 0 15 0 0 0 0 1 0 14 0 15 1 10 0 0 11 0 0 0 0 1 10 0 0 11
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SB SB SB WB
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NB NB NB
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ATTACHMENT B 

 

 MUTCD SECTION 2B.07  

MULTI-WAY STOP APPLICATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

ATTACHMENT C 

 

VTRANS 2018 INTERSECTION REVIEW 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

ATTACHMENT D 

 

LEVEL OF SERVICE (LOS) ANALYSIS – YEAR 2020 

 



HCM Unsignalized Intersection Capacity Analysis
3: West Shore Rd/Upper Plains Rd & Lake Dunmore Road/Lake Dunmore Rd 09/08/2020

2020 PM Peak Hour   09/08/2020 Existing Geometry Synchro 9 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 3 55 0 27 59 18 0 12 25 17 11 3
Future Volume (Veh/h) 3 55 0 27 59 18 0 12 25 17 11 3
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 3 55 0 27 59 18 0 12 25 17 11 3
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 77 55 192 192 55 214 183 68
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 77 55 192 192 55 214 183 68
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 98 100 98 98 98 98 100
cM capacity (veh/h) 1522 1550 746 689 1012 704 697 995

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 58 104 37 31
Volume Left 3 27 0 17
Volume Right 0 18 25 3
cSH 1522 1550 879 722
Volume to Capacity 0.00 0.02 0.04 0.04
Queue Length 95th (ft) 0 1 3 3
Control Delay (s) 0.4 2.0 9.3 10.2
Lane LOS A A A B
Approach Delay (s) 0.4 2.0 9.3 10.2
Approach LOS A B

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
3: West Shore Rd/Upper Plains Rd & Lake Dunmore Road/Lake Dunmore Rd 09/08/2020

2020 PM Peak Hour   09/08/2020 4-Way Stop Geometry Synchro 9 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Traffic Volume (vph) 3 55 0 27 59 18 0 12 25 17 11 3
Future Volume (vph) 3 55 0 27 59 18 0 12 25 17 11 3
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 3 55 0 27 59 18 0 12 25 17 11 3

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 58 104 37 31
Volume Left (vph) 3 27 0 17
Volume Right (vph) 0 18 25 3
Hadj (s) 0.04 -0.02 -0.37 0.09
Departure Headway (s) 4.2 4.1 3.9 4.4
Degree Utilization, x 0.07 0.12 0.04 0.04
Capacity (veh/h) 836 861 873 788
Control Delay (s) 7.5 7.6 7.1 7.5
Approach Delay (s) 7.5 7.6 7.1 7.5
Approach LOS A A A A

Intersection Summary
Delay 7.5
Level of Service A
Intersection Capacity Utilization 27.4% ICU Level of Service A
Analysis Period (min) 15


