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Introduction

On September 14, 2010, the Town of Shelburne Selectboard voted to
authorize Town staff to request assistance from the Chittenden County
Metropolitan Planning Organization (CCMPO) in a technical evaluation of
Harbor Road from the intersection of US Route 7 (Shelburne Road) west to
the intersection of School Street. The primary focus of the scope of work
included in the Town’s request to the CCMPO proposed an evaluation of the
corridor from a safety and roadway standards perspective. A copy of the
Town’s request can be found in the Appendix.

VHB received a request from the CCMPO to assist with the technical
evaluation of Harbor Road through their Technical Assistance Services
contract with VHB. VHB met with the Town and CCMPO on October 12,
2010 for a site walk on Harbor Road, when Shelburne Community School
was letting out for the day, to observe the operations of the roadway during
this time.

CCMPO and the Town have specifically asked that VHB evaluate the need
and future use of a section of sidewalk between Athletic Drive and the
railroad tracks on the north side of Harbor Road. Additionally, VHB was
asked to evaluate design criteria for bump outs so that cyclists are better
accommodated, and add the missing signalized pedestrian crossing at the

intersection of US Route 7 (Shelburne Road and Harbor Road /Fall Road).

Project Purpose

1

The purpose of this project is to provide a technical evaluation of Harbor
Road in Shelburne, VT from its intersection with US Route 7 (Shelburne
Road) west to its intersection with School Street. This evaluation will provide
improvement recommendations based on data and information that VHB
collected or obtained from applicable agencies (i.e., Town, CCMPO, VTrans,
etc.). The project area is shown in Figure 1.
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Project History

3

Two years ago a bond vote was approved bond vote was for construction of
sidewalk in this area. To date, the work was completed to Athletic Drive;
however, the section from Athletic Drive to the Art Center remains
incomplete.

At the Harbor Road railroad crossing, Vermont Railway has stated that if this
segment of sidewalk is located behind the railroad crossing gate then an
additional crossing bar will need to be added at the town’s expense for the
pedestrian crossing. However, if the sidewalk is located in front of the
railroad crossing gate this requirement isn’t needed, because the railroad
crossing gate would cover the sidewalk. The sidewalk placement at the
railroad tracks could be accommodated in both cases described above.

On Harbor Road at railroad crossing looking eastbound

Green Mountain Power will be upgrading the poles for the major power
distribution line that exists along Harbor Road and they are willing to move
the utility poles farther from the road edge to accommodate the sidewalk at
no expense to the Town as part of their project. However, Green Mountain
Power is not planning to bury the power lines due to the expense and if the
Town requires this it will be at the Town’s expense.

Introduction



@ Vanasse Hangen Brustlin, Inc.

The Town of Shelburne has actively solicited public involvement in the
project. The sidewalk project from east of the railroad tracks to Athletic Drive
and the proposed alignments have been discussed with the impacted
property owners. The impacted property owners, other residents, and
business owners have been asked to comment on the project. In addition, the
Town of Shelburne discussed the project at the October 12, 2010 Selectboard
meeting. Public comments, concerns and suggestions from this meeting are
summarized in the meeting notes and are included in the Appendix. At the
December 14, 2010 Town of Shelburne Selectboard meeting, VHB, CCMPO,
and the Town presented existing traffic data (traffic volumes, crash data and
speed) and potential recommendations to mitigate the concerns expressed by
the Town officials and concerned citizens. The summary of the meeting notes
found in the Appendix.

Concerns

4

Prior to the December 14, 2010 Selectboard meeting, VHB spoke with Town
officials about the Harbor Road corridor and identified the following
concerns, many of which were expressed at the October 12, 2010 Selectboard
meeting:

1) Students walking and bicycling to and from school due to Items
2 and 5 below

2) Vehicular speed

3) Vehicular volume

4) Athletic Drive operations

5) Missing section of sidewalk between Athletic Drive to east of
railroad tracks

6) No pedestrian crossing across US Route 7 (Shelburne Road) at
Harbor Road /Falls Road for the northern approach

7) Bump outs at Athletic Drive take up a part of the designated
bicycle lane (bicyclists on sidewalk and jut into traffic)

VHB evaluated these concerns based on current engineering industry
standards, such as the Manual of Uniform Traffic Control Devices (MUTCD),
Federal Highway Administration (FHWA) — Designing Sidewalks and Trails
for Accessibility, VIrans Pedestrian and Bicycle Design Guide, and the
American with Disabilities Act Accessibility Guidelines.

Introduction
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Existing Conditions

Evaluation of the Harbor Road corridor requires a thorough understanding
of the transportation network in the project study area. Existing conditions
observed in the study area include pedestrian and bicycle facilities, roadway
geometrics, traffic control devices, pedestrian and bicycle volumes and peak
hour traffic volumes. This chapter summarizes the existing conditions
observed within the study area.

Existing Roadway Network

US Route 7 provides north-south travel through the western portion of
Vermont. Locally, US Route 7 is a residential and commercial corridor that
connects Shelburne to Burlington to the north and Middlebury to the south.
Within the study area, US Route 7 (Shelburne Road) is a two lane roadway
(one travel lane per direction) with a posted speed limit of 35 MPH.

Harbor Road provides an east-west route from US Route 7 to Lake
Champlain. This is primarily a residential corridor; however, it has
commercial/business development at the US Route 7 (Shelburne Road)
intersection and two schools along it. This roadway is a Class II Town
Highway and functions as an urban collector. Within the study area, Harbor
Road is a two lane roadway (one travel lane per direction) with a 4 foot
painted shoulder/bicycle lane and has a posted speed of 25 mph. There is an
existing sidewalk on both sides of the roadway within the study area except
from Athletic Drive to just east of the railroad tracks and from US Route 7
through the Mobil driveway.

B US Route 7 (Shelburne Road) at Harbor Road and

Falls Road

US Route 7 (Shelburne Road) is a signalized 4-way intersection and is
intersected by Harbor Road from the west at nearly a 90 degree angle. Falls
Road intersects US Route 7 from the east at nearly a 90 degree angle to US
Route 7 for approximately 35 feet before turning to the south. US Route 7
provides a left turn only lane and a through/right lane for northbound and
southbound traffic. Harbor Road and Falls Road provide a single multi-
purpose travel lane in each direction. Sidewalks are provided on both sides

Existing Conditions
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of US Route 7 and the south side of Harbor Road. On-street parking is not
provided on Shelburne Road within the study area. Harbor Road has a small
section of parking on the south side just west of US Route 7 along the Village
Wine and Coffee Building (5288 Shelburne Road) and Falls Road has parking
on the west side, south of Shelburne Road.

The intersection has a crosswalk for the north-south crossing on both sides of
US Route 7 and on the southerly side for the east-west crossing. The
crosswalks have the appropriate pavement markings and pedestrian signal
equipment. The pedestrian phase for this traffic signal is concurrent.

B Harbor Road at Athletic Drive

Athletic Drive intersects Harbor Road from the north to form an unsignalized
T-intersection at nearly a 90 degree bend on Harbor Road. All three
approaches to the intersection provide a single multi-purpose lane. Vehicles
traveling along Harbor Road have the right-of-way, while vehicles on
Athletic Drive operate under stop control. Sidewalks on Harbor Road are
provided on the south side and the north side west of Athletic Drive and are
not provided on the north side east of Athletic Drive. A gravel multi-use
path is provided on the west side of Athletic Drive, but has not been
maintained. The beginning of the path is owned by the Town, and the
remainder is privately owned by the Shelburne Athletic Club. The Town is
working with the Athletic Club to consider paving this in the future, because
it provides access to the athletic fields used by Shelburne Community School.

Traffic Volumes

Average daily traffic volumes published and collected within the study area
by VTrans and CCMPO for the study area roadways were compiled and
summarized in Table 1 and the 2010 average daily truck traffic volumes are
summarized in Table 2. Pedestrian and bicyclists were counted during the
morning drop off and afternoon pick up times at the Shelburne Community
School on several different days and are summarized in Table 3. Copies of
the count data are provided in the Appendix.

Harbor Road at Athletic Drive Crossing

Existing Conditions



@ Vanasse Hangen Brustlin, Inc.

Table 1
Existing Traffic Volume Summary

Location Period Daily Volume (vpd)
US Route 7 — between the Webster Weekday 17,600 *
Road junctions
Harbor Road
West of School Street Weekday 1,800**
West of Athletic Drive Weekday 3,600%*
West of the railroad tracks Weekday 4,500%*

* VTrans September 2009 count expressed in vehicles per day.
** CCMPO November 2010 count expressed in vehicles per day.

Table 2
Existing Truck Traffic Volume Summary

Location Period Daily Volume (vpd)
Harbor Road

West of School Street Weekday 150*

West of Athletic Drive Weekday 130*

West of the railroad tracks Weekday 170*

*CCMPO November 2010 count expressed in trucks per day.

Harbor Road during School PM Peak Hour

7 Existing Conditions
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Table 3
Total Pedestrian and Bicyclist Volume Summary

Count Date/Location AM Peak PM Peak (School pick up)

June 2, 2008 (CCMPO count)

From School 10 113
From Shelburne Road 57 13
From Athletic Drive 9 1

June 5, 2008 (CCMPO count)

From Turtle Lane 13 16
From Athletic Drive 7 18
From School Street 3 4

October 26, 2010(CCMPO count)
From School a 10
From Athletic Drive a 39

November 30, 2010(VHB count)
From School 11 b
From Athletic Drive 14 b

December 2, 2010(VHB count)
From School a 10
From Athletic Drive a 46

a. AM count not performed on this date
b. PM count not performed on this date

Harbor Road during School PM Peak Hour

8 Existing Conditions
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Crash Data Summary

Crash data provided by VTrans were reviewed and evaluated for the study
area intersections. The detailed crash data cover the period from January 1,
2005 through December 2009. In the five-year study period, there were nine
reported crashes identified along the study area roadways. There were no
fatal crashes reported within the study area during this five-year period. The
crash data is included in the Appendix.

The intersection of Harbor Road at US Route 7 (Shelburne Road) experienced
six crashes over a five year period for an average of slightly more than 1
crash per year. The next highest crash location is the intersection of Harbor
Road at McCabe Circle with two crashes identified for an average of less than
one crash per year.

In addition to the individual study area intersections, the road segments
between the intersections were also reviewed for their crash histories and
revealed there were no reported accidents. Additionally, the high crash
location (HCL) listings on the VTrans website (2003 to 2007) by intersection
and section were reviewed for completeness. This data revealed no HCL
intersections or roadway segments within the study during the five year
period of 2003 to 2007. Therefore, a more detailed evaluation of the crash
data under the existing geometrics is not needed.

Vehicular Speed

The 85th percentile speed is the speed at or below which 85 percent of the
motorists drive on a particular section of roadway. This measure usually
indicates the speed that most motorists on the road consider safe and
reasonable under normal conditions. The Manual on Uniform Traffic Control
Devices (MUTCD)' uses the 85" percentile speed as the primary criteria in
establishing speed limits, although additional factors such as pedestrian
activity and crash data are often considered.”

CCMPO conducted speed studies on Harbor Road to determine the 85"
percentile speed within the study area at the following three locations:

1. Between the school driveway and Athletic Drive

v

' MUTCD, 2009 Edition
? City of Saratoga, CA, 85" percentile speed

Existing Conditions
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2. West of School Street
3. Between the railroad tracks and Athletic Drive

The data is summarized in Table 5 by all day, weekday AM peak hour, and
PM School peak hour and was compared to the posted speed of 25 mph. The
speed data were broken down this way to determine if the 85" percentile
speed increased during the schools’ pick up and drop off times. The 85"
percentile speed during the time of school pick up and drop off is similar to
the average daily speed and therefore does not effect the rate at which
vehicles are traveling.

Table 4
Harbor Road 85th Percentile Speed *

Daily Weekday AM School PM

Location Average 7:30 ~ 8:30 2:30 ~ 3:30

EB WB Ave EB WB Ave EB WB
Between School &
Athletic Dr. 35 37 36 36 36 36 37 35
West of School St. 40 39 40 40 40 38 38 40
Between RR tracks
& Athletic Dr. 34 34 32 33 31 33 33 34

* Measured in miles per hour (mph).

|
Public Transit

Chittenden County Transit Authority (CCTA) provides transit service on US
Route 7 between the Cherry Street station in Burlington to the Shelburne
Museum. The regular route has several stops in Shelburne including
Hullcrest Road, Executive Drive, Longmeadow Drive, Church Street,
Meadow Lane, the Shelburne Museum and Mt. Philo Road. This route also
stops at the Waldorf School on school days and at the Teddy Bear Factory
during the morning and evening peak hours. Detailed information can be
found online at www.cctaride.org.

10 Existing Conditions
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Proposed Alternatives

The project concerns as stated in Section 1 were reviewed and analyzed based
on current engineering design industry standards, discussions with the
CCMPO and Town officials, existing traffic data, and site reviews. The
following is a description of the concerns, the proposed alternatives and
analysis of each proposed alternative. The conceptual plans are in the
Appendix.

Crash Data Summary

B Concern 1: No Northerly Pedestrian Crossing on US Route 7 (Shelburne Road) at Harbor

Road/Falls Road

11

Currently, a pedestrian crossing on the northerly side of the US Route 7
(Shelburne Road) at Harbor Road and Falls Road intersection does not exist
and the pedestrian signal phasing is concurrent (i.e. pedestrians walk with
through traffic).

Recommendation
The following are recommendations for the proposed US Route 7 (Shelburne
Road) at Harbor Road /Falls Road intersection:
1) Construct a pedestrian crossing facility that includes a crosswalk
across US Route 7 and tip-downs
2) Add Pedestrian signal equipment on the northerly side of the
intersection (east and west sides of the roadway)
3) Construct the section of sidewalk between Shelburne Road westerly
to the existing sidewalk on the northerly side of Harbor Road
4) Change the pedestrian phase from concurrent to exclusive operation
(i.e. pedestrians have the right of way and are able to cross the street
without vehicular conflicts)
5) Construct on Falls Road a LED Blank out sign that says “No Turn
Right Turn” when the exclusive pedestrian phase comes up

Potential Alternatives
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Analysis
CCMPO performed signalized intersection capacity analyses based on the

May 2009 turning movement counts and the current timing and phasing at
the intersection. As part of this study, they analyzed the intersection using
split phasing where the Harbor Road and Falls Road approaches would
operate with separate phases, because this was a suggestion at the local
concerns meeting. The result of this change is very long queues on US Route
7 (Shelburne Road), similar to what is seen today. A copy of the results is
provided in the Appendix.

The existing conditions analysis was used to determine the impact to the
existing level of service (LOS) if the pedestrian phase was programmed to be
exclusive instead of concurrent. Table 6 summarizes the existing LOS with
concurrent pedestrian phasing and the proposed LOS with exclusive
pedestrian phasing.

Table 5: Level of Service (US Route 7 at Harbor Road/Falls Road)

Time Existing Phasing Proposed Phasing (Exclusive
Period (Concurrent Pedestrian Phase) Pedestrian Phase)
Cycle Cycle

v/c* Delay** LOS*** Length+ v/c Delay LOS Length

AM 0.66 28 C 116 071 27 C 116

School

PM 0.78 32 C 80 091 38 D 80

PM 0.75 24 C 108 076 24 C 108

* Volume to capacity ratio.

** Delay in seconds per vehicle.
*** Level of Service.

+ Expressed in seconds.

The LOS does change as a result of modifying the pedestrian phase from
concurrent to exclusive during the school PM (pick up) period while the AM
and PM peaks remain the same. By implementing this change it will reduce
the number of pedestrian and vehicular conflicts at this location. The level of
service is not acceptable during the School PM period and might need some
timing changes or geometric changes to obtain an acceptable level of service.’
The analysis can be found in the Appendix.

v

3 VTrans Traffic impact Guidelines (October 2008): Appendix E

Potential Alternatives
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A planning exercise was completed by the Shelburne Bike and Pedestrian
Paths Committee (BPPC) to determine the location of future sidewalks,
pedestrian crossing, and multi-use paths. The BPPC determined that
constructing the pedestrian crossing on the northerly side of the intersection
of US Route 7 and Harbor Road /Fall Road would provide students and
residents traveling from the northerly section of town a designated crossing
of US Route 7 to gain access to the schools, athletic fields and other desired
locations on Harbor Road, therefore making this a top priority crosswalk in
the community. CCMPO will continue working with the Town of Shelburne
and VTrans to identify and implement improved traffic signal timing
programs at the US Route 7/Harbor Road intersection.

The placement of the LED blank-out sign (No Turn of Red) will need to
consider the limited sight distance of vehicles traveling on Falls Road due to
the geometry of the roadway with the intersection of US Route 7 at Harbor
road/Falls Road. Also, due to the limited sight distance a flashing beacon in
conjunction with a “When flashing red light ahead’ sign should be placed on
Falls Road near the Shelburne Shopping Center.

The construction of the section of sidewalk between Shelburne Road westerly
to the existing sidewalk on the northerly side of Harbor Road will require
removal of the southerly most parking space in the Mobil Lot on the easterly
side. This is due to remove a potential conflict between pedestrians and
vehicles backing up.

B Concern 2: Sidewalk Missing along Harbor Road from East of Railroad Tracks to Athletic

Drive

13

Along Harbor Road, there is not a sidewalk between the railroad tracks and
Athletic Drive. There is concern about students walking on the roadway in

this section with their backs to on-coming traffic and this is a liability for the
community.

Recommendation
Construction of a sidewalk between the railroad track and Athletic Drive is
recommended using one of the following alignments:

1) On the curb line
2) Behind the utility poles
3) By shifting the roadway alignment to the south

Analysis

The Shelburne community believes that bicycle and pedestrian facilities are
important to the health and growth of this community. The following is part
of the Town’s comprehensive plan:

Potential Alternatives
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“The village center will have a strong pedestrian orientation, and will
be readily accessible to other parts of the community. A well designed
system of pedestrian and bicycle trails will connect the village center
to the surrounding residential areas and to various recreation
facilities, open spaces, and adjacent communities.”

The following are the BPPC goals for this corridor:

> The Harbor Road sidewalk is a critical part of the build out of
walking and cycling infrastructure that has taken place over the
last five years in Shelburne, VT.

> The primary goal of this effort is to provide 80 percent of the
students attending Shelburne Community School with a safe non-
motorized way to travel to school along the existing main
transportation arteries of the town.

» The primary goal is to sternly reinforce the fact that virtually all
schools, recreation, cultural, and public facilities are on the west
side of US Route 7. A very large portion of the town, especially
the Shelburne Community School student population lives mostly
on the east side of US Route 7.

A concern was voiced at the Selectboard meetings about the safety of
students and residents if a sidewalk between the railroad tracks and Athletic
Drive was constructed. The following are studies and reports that discuss
pedestrian risks and how to reduce those risks:

National Cooperative Highway Research Program (NCHRP)

“The NCHRP conducts research in problem areas that affect highway
planning, design, construction, operation, and maintenance nationwide.
Part of their research includes concerns with pedestrians who want to walk
adjacent to streets and highways and they have determined that:

S5n

> The presence of sidewalks on both sides of the street has been
found to be related to significant reductions in the "walking along
roadway" pedestrian crash risk (i.e., probability of a pedestrian
being struck) compared to locations where no sidewalks or
walkways exist. Reductions of 50 to 90 percent of these types of
pedestrian crashes have been found in previous research.

» Knoblauch, et al. (1987) found that locations with no sidewalks
were more than two times more likely to have pedestrian crashes
than locations with sidewalks. Sidewalks were found to have a

v

* 2005 Shelburne Comprehensive Plan, p. 39
® NCHRP, website

Potential Alternatives
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large safety benefit in residential and mixed residential areas, but
not in commercial areas.

» McMahon, et al. (2002) investigated the effects of sidewalks, other
roadway design attributes, and neighborhood demographics on
the likelihood of pedestrian crashes. They analyzed a total of 47
crash sites involving pedestrian "walking along roadway" crashes
and 94 comparison sites. Physical design factors that were
associated with a significantly higher likelihood of being a crash
site were higher speed limit, the lack of wide grassy walkable
areas, and the absence of sidewalks. Taking into account speed
limit and traffic volume, the likelihood of a site with a sidewalk
being a crash site was 88 percent lower than a site without a
sidewalk. Hence, the presence of a sidewalk clearly had a strong
beneficial effect of reducing the risk of "walking along roadway"
pedestrian crashes.

The NHRP states that “Speed is a major contributing factor in crashes of all
types (see Figure 3) and has serious consequences when a pedestrian is
involved. A pedestrian hit at 64.4 km/h (40 mph) has an 85-percent chance of
being killed; at 48.3 km/h (30 mph), the likelihood goes down to 45 percent,
while at 32.2 km/h (20 mph), the fatality rate is only 5 percent (U.K.
Department of Transport). Faster speeds also increase the likelihood of a
pedestrian being hit. At higher speeds, motorists are less likely to see and
react to a pedestrian, and are even less likely to be able to stop in time to
avoid hitting one (Federal Highway Administration, 2000). Speed, however,
is always a factor in crashes, regardless of whether it is illegal (i.e., above the
posted speed limit) or not. Speed limits that are set inappropriately high can
also contribute to pedestrian crashes and injuries. “*

On Harbor Road at Athletic Drive (section of roadway without a sidewalk)

v
¢ http://safety.transportation.org/htmlguides/peds/types_of_probs.htm
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Figure 3
Fatalities Based on Speed of Vehicle

Source: U.K. Department of Transport (June 1998)

U.S. Department of Transportation: National Highway Traffic Safety

Administration (NHTSA)

The following are Traffic Safety Facts (2009 Data) from NHTSA:

>

>

Pedestrian deaths accounted for 12 percent of all traffic fatalities and 3
percent of all the people injured in traffic crashes

Over 90 percent of pedestrian fatalities occurred in a single vehicle
crash

72 percent of pedestrian fatalities occurred in an urban setting versus
a rural setting

76 percent of the urban pedestrian fatalities occurred at a non-
intersection versus at intersections

19 percent of all children between the ages of 5 and 9 who were killed
in traffic crashes were pedestrians

Children age 15 and younger accounted for 7 percent of the
pedestrian fatalities and 25 percent of all pedestrians injured in traffic
crashes

“In rural and suburban areas, sidewalks are needed to provide access to

schools; local businesses, parks ...

77

and “this enables pedestrians to access

all destinations along a street and minimizes the need for crossings.””
Constructing this section of sidewalk would provide pedestrians a

v

7 Vermont Agency of Transportation — Pedestrian and Bicycle Facilities Planning and Design Manual, Chapter 3: Pedestrian Facilities, page 3-12

® Vermont Agency of Transportation — Pedestrian and Bicycle Facilities Planning and Design Manual, Chapter 3: Pedestrian Facilities, page 3-12
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designated facility to walk on and reduce the number of pedestrians crossing
Harbor Road at locations that are not marked or at unexpected locations.

The third alternative of shifting the roadway to the south to accommodate
the sidewalk on the north side was evaluated. It was determined that this
alternative would be more expensive than the current budget could support
and the reasons for this are as follows:

a) Removing and reconstructing the southerly curbline,

b) Building additional drainage structures along the new southerly curb
line,

¢) Removal and replacement of trees, and

d) Removal and replacement of a fire hydrant.

Due to the estimated construction costs, the above third alignment alternative
will not be included in the final recommendations.

The final location of the sidewalk will be determined and voted on by the
Town of Shelburne’s Selectboard.

B Concern 3: Speed in School Zone

17

Community members are concerned with children walking and biking to
school due to the vehicular speed on Harbor Road between US Route 7 and
School Street.

Recommendation

Creating a school zone that is better defined and meets the Manual of
Uniform Traffic Control Devices (MUTCD), Part 7 is recommended. The
following items are proposed to be installed to define the Shelburne

Community School zone, as well as provide an appealing place to walk and
bike:

1) Paint “SCHOOL” on the roadway;

2) Install School Zones with “Your Speed” radar signs,

3) Replace Pedestrian Crossing signs with School Crossing assembly
with Rectangular Rapid Flashing Beacons (RRFB),

4) Install landscaping, and

5) Use textured crosswalks

Analysis
The following information is summarized based on how it related to the
above recommendation for each source:

Manual on Uniform Traffic Control Devices (MUTCD)

Part 7: Traffic Controls for School Areas of the MUTCD suggests that school
zones be designated by yellow-green school zone signs (S1-1) with

Potential Alternatives
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appropriate supplemental signage (W16-7P or W16-9P) and the “SCHOOL”
pavement marking across both travel lanes to the west and east of the school.

Federal Highway Administration (FHWA)

FHWA supports the use of Rectangular Rapid Flashing Beacons at
crosswalks. It has been shown to reduce crashes between vehicles and
pedestrians. The FHWA technical evaluation can be found in the Appendix.

Complete Streets Movement (CompleteStreets.org)

This movement encourages using methodologies that will enable all users—
drivers, pedestrians, and bicyclists of all ages—to navigate the streets easily,
so that people will choose to walk or bike to public and private destinations
throughout the village. There are many possibilities to help define this
neighborhood, such as the location of pedestrian and bicycle facilities,
textured pedestrian crossings, narrower travel lanes, and landscaping.

B Concern 4: Harbor Road at Athletic Drive Excess Speed onto Athletic Drive

18

Based on field observations and the speed study performed, vehicles
traveling on Harbor Road and turning onto Athletic Drive do not slow down
to make this turn due to existing geometrics (large curb radius and undefined
wide street width on Athletic Drive).

Recommendation
To reduce the speed of vehicles entering Athletic Drive from Harbor Road by
implementing the following:

1. Reduce easterly curb radius

2. Construct an at-grade center island

3. Paint a centerline on Athletic Drive

4. Paint a 24 inch Stop line on Athletic Drive
Analysis

The combination of reducing the easterly curb radius of Athletic Drive and
construction of a textured at-grade center on Athletic Drive will define the
inbound center travel lane and vehicles will slow down due to the reduced
pavement width due to the physical changes. The addition of a painted
centerline until the roadway curves to the east will further define the
inbound and outbound travel lanes, and by painting a 24 inch stop line it will
be a visual reminder to vehicles exiting Athletic Drive that they should stop
before proceeding through the intersection.

Potential Alternatives
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B Concern 5: Police Enforcement is Not Formalized

The residents voiced a concern about vehicles speeding on Harbor Road.

Recommendation

Preparing an enforcement plan for Harbor Road for the school zone based on
discussions through a task force (school officials, police department
representatives, parents, and concerned citizens) is recommended. The plan
should include community enforcement (i.e. crossing guards, student safety
patrols, etc.) and police presence (i.e. beginning of school year, spring, etc.),
as well as other potential enforcement options such as evaluating local traffic
concerns and suggesting improvements.

Analysis

Police enforcement is one strategy in reducing the risk to students walking
and biking to and from school (based on the established National Safe Route
to School Program, www.SafeRoutesInfo.org).

B Concern 6: Educational Plan is not Formalized

Educating the students on how to walk and bike to and from school was
discussed at the Selectboard meetings.

Recommendation

Creating an education plan with a stakeholder group (i.e., parents, students,
residents, police department representatives, Department of Public Works,
etc.), which will include a list of tools that can be easily used, discussed, and
implemented by the school or a representative on behalf of the school (i.e., a
parent, police officer, etc.) is recommended. These tools can include a bike
rodeo, classroom or physical education lessons, and parent education.

Analysis

The National Safe Routes to School program recognizes this as one tactic of
several that encourages students and parents to travel to and from school in a
manner that minimizes potential risky behavior.

B Concern 7: Bicycle Lanes Formalized
The Department of Public Works (DPW) of Shelburne defined a 4-foot

shoulder/bike lane on Harbor Road by painting a white edge line. The
concern is that it looks like a shoulder instead of a designated bicycle lane.

19 Potential Alternatives
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Recommendation

The route should include the appropriate pavement markings and signage
based on the VTrans guidelines for a bicycle route for the length of the
project area.

Analysis

The VTrans Pedestrian and Bicycle Planning and Design Guide recommends
bicycle symbols and directional arrows should be placed on the far side of an
intersection and no closer than 65-feet from the crossroad, and that the R3-17
(“Bicycle Symbol”-BIKELANE) sign should be used only in conjunction with
the marked bicycle lanes.’

B Additional Recommendations

Harbor Road Railroad Crossing

There is a concern with pavement markings defining the location of where vehicles stop when
warned of a train coming on the tracks and signage of the at-grade crossing on Harbor Road. The
recommendation is to meet the E-190 VTrans standard for a 2 lane roadway (see Appendix for
standard), which includes a 24” stop bar, railroad pavement markings and advance warning signs.

An additional consideration at this location would be to construct an automated queue cutter
flashing light beacon in conjunction with a “do not stop on tracks (R8-8)” sign or including rail road
pre-emption for the traffic signal at the intersection of Shelburne Road (US Route 7) at Harbor
Road/Falls Road. The beacon will activate (i.e. flash) when the loop on the departure side of the
railroad tracks (i.e. traveling eastbound on Harbor Road toward US Route after a vehicle crosses the
railroad tracks) detects the vehicular queue from the intersection of US Route 7(Shelburne
Road)/Harbor Road /Falls Road backs up toward the railroad tracks. The pre-emption of an
intersection in this case doesn’t meet the current Manual of Uniform Traffic Control Devices
(MUTCD) requirements for inclusion within the phasing of a traffic signal. The requirement is the
rail road tracks are 200" or less from the signalized intersection.

v
° MUTCD, Part 9
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Sight distance near Village Vail Drive

There is a concern with regard to sight distance of pedestrians traveling eastbound on Harbor Road
toward Village Vail Drive due to several accidents at this location between vehicles and
pedestrians. The proposed recommendation is to give the pedestrians a visual “clue” that the
environment they are walking in is changing from a pedestrian facility to a multi-use facility shared
by vehicles, pedestrians and bicyclists.

The recommendations for this location are as follows:
1) Change the concrete sidewalk panels prior to where the sidewalks intersect with Village
Vail Drive (but not including the tip downs) from the standard concrete sidewalk to one that
is textured and/or is colored

2) Add truncated domes to the tips downs on either side of Village Vail
3) Use a textured crosswalk across Village Vail.

Village Vale Drive at Harbor Road

21 Potential Alternatives
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Conclusions

The purpose of this study is to provide a technical evaluation of Harbor Road
in Shelburne, VT from its intersection with US Route 7 (Shelburne Road) west
to its intersection with School Street and provide improvement
recommendations based on data and information that VHB has collected or
obtained from the applicable agencies (Town of Shelburne, CCMPO, VTrans,
etc.). The project concerns, alternatives to help mitigate the concerns, the
design standard(s) to be used, estimate construction costs and a proposed
construction program (CP) are summarized and can be found on the last
page of this section in Table 6.

|
Recommendations

The following is a list of the proposed recommendations and the construction
program (CP):

1) Build a northerly pedestrian crossing on US Route 7 (Shelburne Road) at
Harbor Road/Falls Road (CP: 2 to 4 years);

2) Construct a sidewalk from east of the railroad tracks to Athletic Drive
(CP: 1 year), either at the existing curbline or behind the existing utility
poles;

3) Further define school zone (1 to 4 years);

4) Reconstruct Harbor Road at Athletic Drive (CP: 1 year);

5) Create an Enforcement Policy (CP: 1 year);

6) Create an Education Plan (CP: 1 year); and

7) Establish marked bicycle route (CP: 1 year)

The conceptual plans for Recommendations 1, 2, 3, 4, and 7 are in provided in
the Appendix.

22 Conclusions \\Vtdata\ projects\57366.01 \reports\5736601_techeval_final.doc
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MOTION by Al Gobeille, SECOND by Bill Smith, to approve the energy
policy as recommended. VOTING: unanimous (5-0); motion carried.

9, CONSIDER REQUEST FROM SHELBURNE PLANNING
COMMISSION TO AUTHORIZE SUBMITTAL OF A PROPOSAL TO THE
AMERICAN INSTITUTE OF ARCHITECTS FOR TECHNICAL
ASSISTANCE TO CONDUCT A ROUTE 7 DESIGN CHARETTE

Paul Bohne mentioned the forward movement on ideas raised at the
Selectboard/Planning Commission retreat in June of which the
charette is a part. Dean Pierce explained the charette which will build
upon the designs by the Norwich students.

MOTION by Gary von Stange, SECOND by Al Gobeille, to authorize
the appropriate people within the town to submit a proposal to the
American Institute of Architects for technical assistance to conduct a
Route 7 design charette. VOTING: unanimous (5-0); motion carried.

9.a CONSIDER AUTHORIZING STAFF TO APPLY FOR A RURAL
BUSINESS ENTERPRISE GRANT IN AN AMOUNT UP TO $40,000

Paul Bohne explained the vision by Macy Mulligan for the Snelling
building to bring together manufacturers of food items all in one
building, such as a creamery making and selling ice cream from
organic milk, a flour mill, commercial kitchen where people can make
food items, and other enterprises. The idea dovetails with Graham
Goldsmith’s vision for the building. Ms. Mulligan is proposing and
asking for support of a rural business enterprise grant program from
the USDA for a feasibility study of the idea. Eric Deluca who has
experience in establishing food co-ops will work on the grant
application with Ms. Mulligan. The town would be the applicant and
administer the grant. Gary von Stange expressed concern about the
lack of information on the grant and the time constraint for a
decision. Following further discussion the Selectboard affirmed
interest in the endeavor, but wanted more information before taking
up the matter again in January. Matching funds from the town are
not required with the grant.

10. PRESENTATION/DISCUSSION OF THE CAPITAL
IMPROVEMENT PLAN FOR 2010-2011 THROUGH 2015-16

Paul Bohne mentioned budget constraints may limit the number of
projects that get done in the capital plan. Peter Frankenburg, Finance
Director, explained the capital plan is a six year guide for the town.
The town must have a capital plan in place in order to implement
impact fees. Mr. Frankenburg highlighted some projects in the capital
plan, such as the bike/ped paths in town (Webster Road, Harbor
Road, primitive path by the LaPlatte River), highway infrastructure
(Bay Road Bridge) and equipment (trucks, plows), storm drain
replacement, fire/rescue facilities and apparatus, police dispatch
equipment, upgrade of the Spear Street water tank, sewer line
replacement and pump station maintenance, energy efficiency
improvements, and building maintenance. Mr. Frankenburg also
reviewed total cost over the six year period and funding sources
(grants with/without local match, revenues received from other
sources, bonds, and reserve funds). Changes in the capital plan since
the 2009 adoption include energy efficiency and lighting
improvements, projects from the Planning and Zoning Office such as

http://www.shelburnevt.org/minutes/1069.html 5/18/2011
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updating the town plan and a design charette for Route 7, Police
Department monitoring system for alarms, fire station roof
replacement moved to FY 2010-11, rescue boat replacement,
deletion of road base improvement projects on Irish Hill Road and
Spear Street (due to lack of grant funds), replacement of the
sidewalk plow, highway garage building repairs, additional bike/ped
path segments, and an ADA lift at the town beach. Mr. Frankenburg
noted most of the capital equipment items are to replace existing
equipment, not add more equipment. The additions to the capital
plan were reviewed. Staff is calculating the debt load over the six
year period of the capital plan.

Rob Donahue mentioned there are placeholders in the capital plan for
segments of the bike/ped path system in the town. The segments are
not ready to be built as scheduled and will likely be delayed to later
years.

There was mention of the town’s level of debt and questions about
whether future grant funding such as ARRA will be available. Projects
must be included in the town’s capital plan in order to be considered
for some types of grant funding. General Fund debt for the town is
less than $6 million. The average interest rate on the recently issued
debt is approximately 3% long term and about 2% short term. The
Selectboard will further discuss the issue of debt and prioritizing
capital items during budget process. Department heads have been
advised that barring unforeseen circumstances, capital projects
funded in the annual operating budget should have previously been
included in the capital plan.

11. CONSIDER REQUEST FROM WIENER & GALE, P.C. ON
BEHALF OF RAYMOND AND LOUISE KAIGLE OF 903 BISHOP ROAD
FOR WAIVER OF PENALTY OF $192.43 FOR LATE PAYMENT OF
PROPERTY TAXES

Bill Smith asked if there is evidence of the statement from Wiener &
Gale that the payment was mailed on October 8 which would have
been in time. Paul Bohne said the town did not receive any mail from
the taxpayer. Payment has since been made by the taxpayer.

MOTION by Bill Smith, SECOND by Tim Pudvar, to waive the late
payment penalty of $192.43 for property taxes at 903 Bishop Road.
DISCUSSION: It was noted if the payment was mailed on 10/8/10 as
stated the payment would have been timely. There were no further
comments.

VOTING: one aye, four nays (Roesler, Smith, Pudvar, Gobeille);
motion did not carry.

12, CONSIDER REQUEST FROM BRUCE LISMAN FOR WAIVER OF
PENALTY OF $2,499.58 FOR LATE PAYMENT OF PROPERTY TAXES
Paul Bohne mentioned two letters from Mr. Lisman were received
saying he inadvertently did not mail his payment on time.

MOTION by Tim Pudvar, SECOND by Gary von Stange, to waive the
late payment penalty of $2,499.58 for property taxes on property
owned by Bruce Lisman. VOTING: O ayes, 5 nays (Roesler, Smith,
Pudvar, Gobeille, von Stange); motion did not carry.

http://www.shelburnevt.org/minutes/1069.html 5/18/2011
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13. CONSIDER AUTHORIZING TOWN MANAGER TO EXECUTE A
RESOLUTION TO AMEND THE TOWN OF SHELBURNE CAFETERIA
PLAN IN ACCORDANCE WITH THE 2010 HEALTH REFORM
PROVISIONS

MOTION by Al Gobeille, SECOND by Tim Pudvar, to authorize the
Town Manager to execute a resolution to amend the Town of
Shelburne cafeteria plan in accordance with the 2010 health reform
provisions. VOTING: unanimous (5-0); motion carried.

14, CONSIDER APPROVING A HOLIDAY BONUS FOR TOWN STAFF
MOTION by Bill Smith, SECOND by Al Gobeille, to approve a holiday
bonus for town staff in the amount of $30 per person. VOTING:
unanimous (5-0); motion carried.

15. CONSIDER APPROVING MINUTES OF 11/23/10 & 12/7/10
November 23, 2010

MOTION by Bill Smith, SECOND by Al Gobeille, to approve the
11/23/10 minutes with the following clarifications/corrections:

Page 5, Member Concerns, sentence reading: “Gary von Stange
suggested having an “insulating firewall” around Paul Bohne...” ~
change “..no involvement with any project in Shelburne” to “Paul
Bohne has no involvement in any aspect of this project in
Shelburne.”, and strike the sentence reading: “If this approach does
not work then Paul Bohne will resign from the Champlain Housing
Trust board of trustees.”, and strike the sentence reading: “Mr. von
Stange felt helping Champlain Housing Trust is worthwhile...”
VOTING: unanimous (5-0); motion carried.

December 7, 2010
Action postponed.

16. MANAGER’S REPORT
Paul Bohne reported on the following:

o Webster Road easements are in-hand except for the crosswalk
at Acorn’'Lane which is anticipated. The package will be
forwarded to the state. Construction in the spring is
anticipated.

e Dog Park Committee has been working hard on the dog park
and will provide an update to the Selectboard at end of
January.

e Regarding conflict of interest with Paul Bohne on the Champlain
Housing Trust Board of Trustees, a letter has been sent to the
Staff at Champlain Housing Trust and to the Selectboard with
copies to the appropriate town boards.

17. MEMBER CONCERNS
Gary von Stange mentioned the lengthy article in the Buriington Free
Press on John Adams and home brewing beer.

Al Gobeille mentioned the tree in median on Route 7 is not the town’s
jurisdiction or it would have already been cleaned up. The state is
responsible for the trees. Mr. Gobeille thanked the Town Manager for
a job well done for the town.

http://www.shelburnevt.org/minutes/1069.html 5/18/2011
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Rob Roesler said the staff Christmas lunch was enjoyable and the

food was superb.

18. EXECUTIVE SESSION and/or ADJOURNMENT
MOTION by Al Gobeille, SECOND by Bill Smith, to adjourn the
meeting. VOTING: unanimous (5-0); motion carried.

The meeting was adjourned at 9:53 PM.

RScty:MERiordan

Accepted,
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CCMPO Manual Pedestrian Count

Shelburne Harbor Rd Technical Assistance

Location Harbor Rd Between Cottage Lane and Athletic Drive

Date Tuesday, 10/26/2010

Time School dismissal - 14:35-15:35

Conditions  Partly sunny weather, unseasonably warm temp ~70 degrees
Counter David Roberts

North Side Pedestrians South Side Pedestrians Autos Trucks Buses
Time WB Ped on EB Ped on North Side WB Ped on EB Ped on South (SideyWB Autos EB Autos WB Trucks EB Trucks WB Buses EB Buses
14:35 0 0 2 2 22 16 2 0 0 0
14:40 0 0 0 1 19 25 0 1 0 0
14:45 0 1 0 14 15 43 1 o] 0 0
14:50 0 4 0 5 15 20 1 1 0 7
14:55 o] 0 2 0 17 21 0 1 0 0
15:00 o] o] 0 0 17 19 1 0 0 0
15:05 0 0 0 3 8 11 0 0 0 0
15:10 o] o] 0 0 10 14 0 0 0 0
15:15 0 0 o] 0 11 15 0 0 o] 0
15:20 0 0 o] o] 7 11 1 1 0 0
15:25 0 0 3 o] 13 8 0 0 0 0
15:30 0 1 0 0 9 10 0 2 0 1
Count board error - there should be ~ 6 buses WB
Hour Total 0 [ 7 25 163 213 ] ] 0 8
Sidewalk Cyclists
Time EB Cyclists on South Sidewalk
14:35 0
14:40 0
14:45 3
14:50 3
14:55 0
15:00 0
15:05 0
15:10 0
15:15 0
15:20 0
15:25 0
15:30 0
Hour Tatal 6
On Road Cyclists
Time ‘ WB Cyclists in Road on North Side E8 Cyclists on road shoulder on south side
14:35 0 1
14:40 0 0
14:45 [¢] 1
14:50 [¢] 0
14:55 [¢] 0
15:00 3 0
15:05 0 o]
15:10 o] 0
15:15 0 0
15:20 o] 0
15:25 0 0
15:30 0 0
Hour Total 3 2

Notes
Waldorf School on vacation
14:46-15:05 vehicles queued up from Harbor Rd over ATR count tubes placed just west of Cottage Ln
Did not see many pedestrians on north side of road. Observed many more during previous site visit on 10/12/2010
4 North side pedestrians entered house at NE corner of Athletic Dr / Harbor Rd intersection {daycare?)
Remaining 2 North side peds crossed diagonally from Athletic Dr to sidewalk on south side {did not use crosswalk)



Location
SHEL25
SHEL26
SHEL28

HARBOR RD. BTW COMMUNITY SCHOOL DRIVEWAY & ATHLETIC DRIVE
HARBOR RD. WEST OF SCHOOL ST,

HARBOR RD. BTW RR TRACKS & ATHLETIC DRIVE

2010 AADT
3600
1800
4500

2010 Truck AADT
130
150
170

85th Percentile Speeds
All Days

Weekday 7:30-8:30 AM

Eastbound Westbound

Weekday 2:30-3:30 PM

Total Eastbound Westbound Total Eastbound Westbound
35 37 36 36 36 36 37 35
40 39 40 40 40 38 38 40
34 34 32 33 31 33 33 34




Chittenden County MPO

110 West Canal St, Suite 202

Winooski, VT 05404

ID : SHEL-02 WWW.ccmpo.org File Name : shel02
LOC : US 7 & Harbor Rd./Falls Rd. Site Code : SHEL-02
TOWN : Shelburne VT / WEATHER : Sunny Start Date : 5/21/2009
COUNTERS : KP, EP, TN, DB Page No :1
Groups Printed- Auto - Trucks - Buses
us7 Falls Rd. us7 Harbor Rd.
From North From East From South From West
Start Time | Right| Thru| Left| NA| App.Toal | Right| Thru| Left| N/A| App.Toul | Right| Thru| Left| N/A| App.Toul | Right | Thru| Left| N/A| App.Toul | Int Total
07:00 AM 14 70 16 0 100 26 8 0 0 34 0 129 5 0 134 5 5 13 3 26 294
07:15 AM 25 109 12 1 147 35 14 0 1 50 0 161 8 0 169 7 7 20 7 41 407
07:30 AM 31 89 15 14 149 51 18 0 9 78 1 143 19 5 168 11 4 30 2 47 442
07:45 AM 51 71 11 21 154 52 56 2 4 114 17 116 30 0 163 8 11 29 2 50 481
Total 121 339 54 36 550 164 96 2 14 276 18 549 62 5 634 31 27 92 14 164 1624
08:00 AM 39 104 12 7 162 51 52 1 1 105 13 135 23 3 174 10 16 33 2 61 502
08:15 AM 22 119 16 0 157 56 21 3 0 80 0 158 24 3 185 17 17 35 2 71 493
08:30 AM 19 134 24 3 180 54 23 0 1 78 0 139 22 3 164 7 14 23 3 47 469
08:45 AM 28 117 26 0 171 48 17 0 0 65 1 132 19 2 154 8 14 18 1 41 431
Total 108 474 78 10 670 209 113 4 2 328 14 564 88 11 677 42 61 109 8 220 1895
09:00 AM 9 112 20 5 146 37 14 2 0 53 0 129 10 0 139 12 12 19 6 49 387
09:15 AM 14 108 20 6 148 40 16 1 5 62 0 106 12 2 120 4 13 23 4 44 374
09:30 AM 10 143 29 5 187 24 8 4 3 39 1 120 10 4 135 3 17 11 5 36 397
09:45 AM 12 115 26 0 153 49 24 3 0 76 0 98 6 1 105 9 16 22 0 47 381
Total 45 478 95 16 634 150 62 10 8 230 1 453 38 7 499 28 58 75 15 176 1539
10:00 AM 13 99 28 1 141 46 15 6 0 67 2 96 6 0 104 15 14 19 1 49 361
10:15 AM 11 102 31 0 144 32 16 2 1 51 1 116 13 1 131 11 10 18 3 2 368
10:30 AM 11 102 23 2 138 46 9 0 7 62 0 82 11 2 95 9 14 17 3 43 338
10:45 AM 8 116 25 2 151 48 12 2 3 65 1 125 9 2 137 7 9 24 2 42 395
Total 43 419 107 5 574 172 52 10 11 245 4 419 39 5 467 42 47 78 9 176 1462
11:00 AM 17 115 30 2 164 40 14 3 6 63 1 124 12 0 137 7 9 9 4 29 393
11:15 AM 23 121 23 0 167 32 15 2 2 51 0 106 12 0 118 6 20 7 0 33 369
11:30 AM 17 103 37 0 157 31 16 2 2 51 2 123 8 2 135 9 20 16 2 47 390
11:45 AM 13 113 37 1 164 41 18 2 1 62 0 105 17 4 126 22 23 13 3 61 413
Total 70 452 127 3 652 144 63 9 11 227 3 458 49 6 516 44 72 45 9 170 1565
12:00 PM 21 86 29 0 136 44 21 2 2 69 2 107 13 1 123 17 19 19 1 56 384
12:15 PM 10 126 45 2 183 43 18 5 4 70 3 97 14 0 114 17 19 19 4 59 426
12:30 PM 12 118 47 0 177 42 7 1 2 52 2 118 4 1 125 18 24 23 0 65 419
12:45 PM 8 119 30 1 158 38 11 3 4 56 1 117 12 0 130 17 14 14 5 50 394
Total 51 449 151 3 654 167 57 11 12 247 8 439 43 2 492 69 76 75 10 230 1623
01:00 PM 15 130 36 2 183 28 19 2 2 51 0 113 6 3 122 13 21 16 2 52 408
01:15 PM 23 105 23 1 152 22 15 2 2 41 4 123 8 0 135 9 15 17 0 41 369
01:30 PM 13 92 39 1 145 41 9 1 0 51 4 80 3 0 87 15 16 26 2 59 342
01:45 PM 15 118 32 2 167 38 16 3 4 61 1 82 10 0 93 10 9 15 1 35 356
Total 66 445 130 6 647 129 59 8 8 204 9 398 27 3 437 47 61 74 5 187 1475




Chittenden County MPO

110 West Canal St, Suite 202
Winooski, VT 05404

ID : SHEL-02 WWW.CCINpo.org File Name : shel02
LOC : US 7 & Harbor Rd./Falls Rd. Site Code : SHEL-02
TOWN : Shelburne. VT / WEATHER : Sunny Start Date : 5/21/2009
COUNTERS : KP, EP, TN, DB PageNo :2
Groups Printed- Auto - Trucks - Buses
Us7 Falls Rd. Uus7 Harbor Rd.
From North From East From South From West
Start Time | Right| Thru| Left| N/A| App.Tol | Right| Thru| Left| N/A| App.Toisl | Right| Thru| Left| N/A| AppToul | Right| Thru| Left| N/A| App Toul | Int Total
02:00 PM 12 108 36 2 158 34 14 3 0 51 2 105 6 0 113 8 21 14 2 45 367
02:15PM 32 113 33 2 180 31 26 4 1 62 5 92 23 2 122 5 9 22 6 42 406
02:30 PM 26 143 43 3 215 31 23 4 3 61 3 131 21 0 155 10 12 36 8 66 497
02:45 PM 22 116 38 4 180 26 8 5 1 40 2127 19 1 149 21 25 50 44 140 509
Total 92 480 150 11 733 122 7 16 5 214 12 455 69 3 539 44 67 122 60 293 1779
03:00 PM 15 118 43 3 179 52 14 0 6 72 2 123 10 0 135 20 41 19 21 101 487
03:15 PM 19 149 39 0 207 27 32 5 8 72 2 141 18 0 161 17 22 25 0 64 504
03:30 PM 20 147 34 1 202 39 17 1 7 64 3 109 11 3 126 21 29 30 14 94 486
03:45 PM 15 115 32 0 162 32 21 1 4 58 0 114 6 2 122 7 19 20 2 48 390
Total 69 529 148 4 750 150 84 7 25 266 7 487 45 5 544 65 111 94 37 307 1867
04:00 PM 14 131 52 0 197 34 23 1 2 60 1 148 7 3 159 15 19 21 6 61 477
04:15 PM 25 147 51 1 224 44 27 1 5 77 0 145 10 0 155 14 26 15 6 61 517
04:30 PM 10 157 50 1 218 50 14 2 5 71 1 136 7 3 147 18 20 16 3 57 493
04:45 PM 12 157 35 0 204 45 23 1 3 72 3133 13 1 150 15 16 14 1 46 472
Total 61 592 188 2 843 173 87 5 15 280 5 562 37 7 611 62 81 66 16 225 1959
05:00 PM 21 145 39 3 208 32 26 0 4 62 1 148 9 0 158 16 29 16 5 66 494
05:15 PM 18 150 61 0 229 34 40 4 5 83 3130 13 1 147 12 24 12 3 51 510
05:30 PM 19 142 51 2 214 30 32 1 1 64 2112 14 0 128 24 15 18 2 59 465
05:45 PM 14 160 43 0 217 27 14 0 3 44 1 132 6 2 141 6 15 19 2 42 444
Total | 72 597 194 5 868 123 112 5 13 253 7 22 42 3 574 | 58 83 65 12 218 | 1913
06:00 PM 11 114 22 0 147 28 19 0 0 47 0 114 12 1 127 7 7 6 3 23 344
06:15 PM 10 100 32 0 142 46 12 2 1 61 0 83 11 0 94 4 13 7 2 26 323
06:30 PM 3108 38 0 149 19 11 1 5 36 1 98 14 0 113 10 27 23 1 61 359
06:45 PM 10 95 31 1 137 22 11 0 6 39 2 85 11 2 100 8 20 37 0 65 341
Total 34 417 123 1 575 115 53 3 12 183 3 380 48 3 434 29 67 73 6 175 1367
Grand Total 832 5671 1545 102 8150 | 1818 909 90 136 2953 91 5686 587 60 6424 | 561 811 968 201 2541 | 20068
Apprch % | 102 69.6 19 13 616 308 3 4.6 1.4 885 9.1 0.9 221 319 381 7.9
Total % 41 283 7.7 0.5 40.6 9.1 4.5 0.4 0.7 14.7 0.5 283 2.9 0.3 32 2.8 4 4.8 1 12.7
Auto | 790 5175 1504 39 7508 | 1738 875 88 76 2777 91 5179 546 30 5846 519 780 915 126 2340 | 18471
% Auto 95 913 973 382 92.1| 956 963 978 559 94| 100 911 93 50 91| 925 962 945 627 92.1 92
Trucks 37 451 41 63 592 53 29 2 60 144 0 481 26 30 537 27 23 41 75 166 1439
% Trucks 44 8 27 618 73 2.9 3.2 22 441 4.9 0 8.5 4.4 50 8.4 4.8 2.8 42 373 6.5 72
Buses 5 45 0 0 50 27 5 0 0 32 0 26 15 0 41 15 8 12 0 35 158
% Buses 0.6 0.8 0 0 0.6 1.5 0.6 0 0 1.1 0 0.5 26 0 0.6 2.7 1 1.2 0 14 0.8




Chittenden County MPO

ID : SHEL-02

LOC : US 7 & Harbor Rd./Falls Rd.

TOWN : Shelburne.VT / WEATHER : Sunny
COUNTERS : KP, EP, TN, DB

110 West Canal St, Suite 202
Winooski, VT 05404

WWW.ccmpo.org
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Chittenden County MPO

110 West Canal St, Suite 202

Winooski, VT 05404

ID : SHEL-02 WHWW, cempo.org File Name : shel02
LOC : US 7 & Harbor Rd./Falls Rd. Site Code : SHEL-02
TOWN : Shelburne.VT / WEATHER : Sunny Start Date : 5/21/2009
COUNTERS : KP, EP, TN, DB PageNo :4
Uus7 Falls Rd. us7 Harbor Rd.
From North From East From South From West
Start Time | Right| Thru| Left| N/A| App.Toul | Right | Thru| Left| MNA| App.Towl | Right | Thru| Left| N/A| App.Toul | Right| Thru| Left| N/A| App.Toul | Int. Total
Peak Hour Analysis From 07:00 AM to 09:45 AM -Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM
07:45 AM 51 71 11 21 154 52 56 2 4 114 17 116 30 0 163 8 11 29 2 50 481
08:00 AM 39 104 12 7 162 51 52 1 1 105 13 135 23 3 174 10 16 33 2 61 502
08:15 AM 22 119 16 0 157 56 21 3 0 80 0 158 24 3 185 17 17 35 2 71 493
08:30 AM 19 134 24 3 180 54 23 0 1 78 0 139 22 3 164 7 14 23 3 47 469
Total Volume 131 428 63 31 653 213 152 6 6 377 30 548 99 9 686 42 58 120 9 229 1945
% App. Total 20.1 65.5 9.6 4.7 56.5 40.3 1.6 1.6 4.4 79.9 14.4 1.3 18.3 253 52.4 3.9
PHF 642 799 656 .369 .907 951 679 .500 375 827 441 .867 .825 750 927 618 853 857 750 806 .969
Auto 128 373 62 3 566 210 148 6 3 367 30 511 98 5 644 35 54 117 7 213 1790
% Auto 97.7 87.1 98.4 9.7 86.7 98.6 97.4 100 50.0 97.3 100 93.2 99.0 55.6 93.9 83.3 93.1 97.5 77.8 93.0 92.0
Trucks 2 52 1 28 83 2 3 0 3 8 0 33 1 4 38 4 3 1 2 10 139
% Trucks 1.5 12.1 1.6 90.3 127 0.9 2.0 0 50.0 2.1 0 6.0 1.0 44 .4 5.5 9.5 5.2 0.8 222 4.4 7.1
Buses 1 3 0 0 4 1 1 0 0 2 0 4 0 0 4 3 1 2 0 6 16
% Buses 0.8 0.7 0 0 0.6 0.5 0.7 0 0 0.5 0 0.7 0 0 0.6 7.1 1.7 1.7 0 2.6 0.8




Chittenden County MPO

110 West Canal St, Suite 202
Winooski, VT 05404

ID : SHEL-02 WWW.CCINpo.org File Name : shel02
LOC : US 7 & Harbor Rd./Falls Rd. . Site Code : SHEL-02
TOWN : Shelburne. VT / WEATHER : Sunny Start Date : 5/21/2009
COUNTERS : KP, EP, TN, DB PageNo :5
us7z
Out In Total

838 566] | 1404
36 83 119
7 4 11
881 653 | 1534

128 373 62 3
2 52 1 28
1 3 0 0
131] 428 63 31
?ijht Thru Left Peds
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98| 511 30 5

1 33 0 4
0 4 0 0
99| 548 30 9

414 644 1058
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4786 686 1162
Out In Total

US T




Chittenden County MPO

110 West Canal St, Suite 202

Winooski, VT 05404

ID : SHEL-02 www.ccmpo.org File Name : shel02
LOC : US 7 & Harbor Rd./Falls Rd. Site Code : SHEL-02
TOWN : Shelburne.VT / WEATHER : Sunny Start Date : 5/21/2009
COUNTERS : KP, EP, TN, DB PageNo :6
uUs7 Falls Rd. Us7 Harbor Rd.
From North From East From South From West
Start Time | Right| Thru| Left| N/A| App.Towl | Right| Thru| Left| N/A| App.Towl | Right| Thru| Left| N/A| App.Toul | Right| Thru| Left| N/A| App Tol | Int. Total
Peak Hour Analysis From 01:00 PM to 04:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:30 PM
02:30 PM 26 143 43 3 215 31 23 4 3 61 3 131 21 0 155 10 12 36 8 66 497
02:45 PM 22 116 38 4 180 26 8 5 1 40 2 127 19 1 149 21 25 50 44 140 509
03:00 PM 15 118 43 3 179 52 14 0 6 72 2 123 10 0 135 20 41 19 21 101 487
03:15PM 19 149 39 0] 207 27 32 5 8 72 2 141 18 0 161 17 22 25 0 64 504
Total Volume 82 526 163 10 781 136 77 14 18 245 9 522 68 1 600 68 100 130 73 371 1997
% App. Total 10.5 67.3 20.9 1.3 55.5 314 57 7.3 1.5 87 11.3 0.2 18.3 27 35 19.7
PHF 788 .883 .948 .625 .908 .654 602 700 .563 .851 750 926 .810 250 932 .810 .610 650 415 .663 981
Auto 75 481 162 6 724 132 73 14 14 233 9 477 67 1 554 64 96 118 30 308 1819
% Auto 91.5 91.4 99.4 60.0 92.7 97.1 94.8 100 77.8 95.1 100 914 98.5 100 92.3 94.1 96.0 90.8 41.1 83.0 91.1
Trucks 5 38 1 4 48 2 3 0 4 9 0 41 1 0 42 3 1 8 43 55 154
% Trucks 6.1 7.2 0.6 40.0 6.1 1.5 3.9 0 222 3.7 0 7.9 1.5 0 7.0 4.4 1.0 6.2 58.9 14.8 7.7
Buses 2 7 0 0 9 2 1 0 0 3 0 4 0 0 4 1 3 4 0 8 24
% Buses 2.4 13 0 0 1.2 1.5 13 0 0 1.2 0 0.8 0 0 0.7 1.5 3.0 31 0 2.2 1.2




Chittenden County MPO

110 West Canal St, Suite 202
Winooski, VT 05404

ID : SHEL-02 www.ccmpo.org File Name : shel02
LOC : US 7 & Harbor Rd./Falls Rd. Site Code : SHEL-02
TOWN : Shelburne.VT / WEATHER : Sunny Start Date : 5/21/2009
COUNTERS : KP, EP, TN, DB PageNo :7
us7
Out In Total
727 724 1451
51 48 99
10 9 19
788 781 1569

75| 481| 162 6
5 38 1 4
2 7 0 0

821 526/ 163 10
Ri? ht Thru Left Peds
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Chittenden County MPO

110 West Canal St, Suite 202

Winooski, VT 05404

ID : SHEL-02 www.ccmpo.org File Name : shel02
LOC : US 7 & Harbor Rd./Falls Rd. Site Code : SHEL-02
TOWN : Shelburne.VT / WEATHER : Sunny Start Date : 5/21/2009
COUNTERS : KP, EP, TN, DB PageNo :8
Us7 Falls Rd. Us7 Harbor Rd.
From North From East From South From West
| Start Time | Right| Thru| Left| N/A| App.Toisl | Right| Thru| Left| N/A| App.Toul | Right| Thru| Left| NA| App.Towl | Right | Thru| Left| N/A| AppToul | Int Total |
Peak Hour Analysis From 04:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM
04:15 PM 25 147 51 1 224 44 27 1 5 77 0 145 10 0 155 14 26 15 6 61 517
04:30 PM 10 157 50 1 218 50 14 2 5 71 1 136 7 3 147 18 20 16 3 57 493
04:45 PM 12 157 35 0 204 45 23 1 3 7 3133 13 1 150 15 16 14 1 46 472
05:00 PM 21 145 39 3 208 32 26 0 4 62 1 148 9 0 158 16 29 16 5 66 494
Total Volume 68 606 175 5 854 | 171 90 4 17 282 5 562 39 4 610 63 91 61 15 230 1976
% App. Total 8 71 205 0.6 60.6 319 1.4 6 08 921 6.4 0.7 274 396 265 6.5
PHF | 680 965 858 417 953 | 855 833 500 850 916 | 417 949 750 333 965 | 875 784 953 625 871 956
Auto 67 582 174 3 826 | 165 89 4 10 268 5 523 39 0 567 61 90 61 9 221 1882
%Auto | 985 960 994  60.0 967 | 965 989 100 588 950 | 100  93.1 100 0 930 | 968  98.9 100 60.0 96.1 95.2
Trucks 1 22 1 2 26 4 1 0 7 12 0 38 0 4 42 2 1 0 6 9 89
% Trucks 1.5 3.6 06  40.0 3.0 23 1.1 0 412 43 0 6.8 0 100 6.9 32 11 0 400 3.9 45
Buses 0 2 0 0 2 2 0 0 0 2 0 1 0 0 1 0 0 0 0 0 5
% Buses 0 03 0 0 0.2 1.2 0 0 0 0.7 0 02 0 0 02 0 0 0 0 0 03




Chittenden County MPO

110 West Canal St, Suite 202
Winooski, VT 05404

ID : SHEL-02 Www.ccmpo.org File Name : shel02
LOC : US 7 & Harbor Rd./Falls Rd. Site Code : SHEL-02
TOWN : Shelburne.VT / WEATHER : Sunny Start Date :5/21/2009
COUNTERS : KP, EP, TN, DB PageNo :9
usz
OQut In _Total

749 826 1575
42 26 68
3 2 5
794 854 1648

——
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Page 1 , Chittenden County MPO

SHEL-25 : HARBOUR RD. 110 West Canal St., Suite 202
DIR1:WB/DIR2 : EB Winooski, Vermont, USA 05404 Site Code: SHEL-25
TOWN : SHELBURNE http://www.ccmpo.org Station ID: SHEL-25
COUNTER : DARYL BENOIT BTW COMMUNITY SCHOOL & ATHLETIC DRIVE
Date Start: 12-Nov-10
Date End: 22-Nov-10
Start 08-Nov-10 Tue Wed Thu Fri Sat Sun Week Average
Time WB EB wB EB WB EB wB EB WB EB WB EB WB EB WB EB
12:00 AM * * * * * * * * * * 12 7 18 7 15 7
01:00 * * * * * * * * * * 4 2 5 4 4 3
02:00 * * * * * * * * * * 2 2 4 6 3 4
03:00 * * * * * * * * * * 2 4 1 0 2 2
04:00 * * * * * * * * * * 1 1 1 2 1 2
05:00 * * * * * * * * * * 3 4 4 4 4 4
06:00 * * * * * * * * * * 4 7 1 4 2 6
07:00 * * * * * * * * * * 10 10 7 12 8 11
08:00 * * * * * * * * * * 38 29 19 12 28 20
09:00 * * * * * * * * * * 52 45 50 35 51 40
10:00 * * * * * * * * * * 69 84 77 104 73 94
11:00 * * * * * * * * * * 87 100 | 104 94 96 - 97
12:00 PM * * * * * * * * * * 113 125 101 89 107 107
01:00 * * * * * * * * * * 100 107 91 93 96 100
02:00 * * * * * * * * * * 153 158 103 164 128 161
03:00 C * * * * * * * * * 123 110 100 92 112 101
04:00 * * * * * * * * * * 111 98 103 85 107 92
05:00 * * * * * * * * * * 112 94 102 56 107 75
06:00 * * * * * * * * 173 121 110 68 76 38 120 76
07:00 * * * * * * * * 82 137 38 90 54 43 58 90
08:00 * * * * * * * * 52 80 38 65 13 21 34 55
09:00 * * * * * * * * 60 44 23 35 12 17 32 32
10:00 * * * * * * * * 56 38 55 31 17 18 43 29
11:00 * * * * * * * * 80 24 57 23 6 13 48 20
Lane 0 0 0 0 0 0 0 0 503 444 1317 1299 1069 1013 1279 1228
Day 0] 0 0 0 947 2616 2082 2507
AM Peak 11:00 11:00 11:00 10:00 11:00 11:00
Vol. 87 100 104 104 96 97
PM Peak 18:00 19:00 14:00 14:00 14:00 14:00 14:00 14:00

Vol. 173 137 153 158 103 164 128 161




Page 2

SHEL-25 : HARBOUR RD.
DIR1:WB/DIR2: EB
TOWN : SHELBURNE
COUNTER : DARYL BENOIT

Chittenden County MPO
110 West Canal St., Suite 202
Winooski, Vermont, USA 05404
http://www.ccmpo.org

Site Code: SHEL-25
Station ID: SHEL-25
BTW COMMUNITY SCHOOL & ATHLETIC DRIVE

Date Start: 12-Nov-10
Date End: 22-Nov-10

Start 15-Nov-10 Tue Wed Thu Fri Sat Sun Week Average
Time wB EB WB EB WB EB WB EB WB EB wB EB WB EB WB EB
12:00 AM 7 1 11 5 6 8 11 6 7 7 10 9 18 10 10 7
01:00 3 2 0 1 1 5 4 4 2 0 4 6 9 0 3 3
02:00 1 2 1 1 1 1 1 1 1 1 1 5 4 0 1 2
03:00 0 0 1 0 3 1 0 1 1 1 1 0 4 0 1 0
04:00 1 2 1 1 1 1 2 2 0 3 2 2 2 0 1 2
05:00 7 9 1 3 0 9 4 7 4 6 2 2 3 0 3 5
06:00 19 14 16 12 12 9 19 10 14 8 4 4 11 0 14 8
07:00 31 51 24 50 40 52 49 58 34 46 10 10 16 0 29 38
08:00 159 236 163 253 159 261 141 226 145 262 36 13 27 0 119 179
09:00 190 240 194 208 177 211 189 273 191 223 59 38 59 13 151 172
10:00 91 69 99 83 79 81 107 76 93 99 73 59 106 106 93 82
11:00 85 82 106 97 96 98 128 96 115 90 94 71 105 83 104 88
12:00 PM 111 101 109 112 197 174 181 204 199 182 83 82 113 81 142 134
01:00 118 104 149 126 153 175 138 143 159 125 71 70 81 78 124 117
02:00 92 104 118 95 140 134 142 118 137 96 101 97 72 79 115 - 103
03:00 189 207 179 212 183 | 186 166 130 156 135 | 104 83 85 65 152 145
04:00 236 115 249 103 294 150 227 145 229 113 99 91 87 68 203 112
05:00 163 137 222 145 196 144 182 108 136 88 88 78 73 63 151 109
06:00 119 123 102 105 137 153 142 102 112 82 73 63 52 41 105 96
07:00 82 87 80 105 129 77 98 67 52 59 48 46 36 37 75 68
08:00 57 48 54 73 59 54 50 45 29 37 31 22 23 18 43 42
09:00 33 26 64 21 29 41 21 39 12 31 19 27 17 35 28 31
10:00 12 22 7 24 24 25 14 21 21 32 14 23 8 16 14 23
11:00 11 16 17 11 13 25 15 17 14 15 9 23 12 7 13 16
Lane 1817 1798 1967 1846 2129 2075 2031 1899 1863 1741 1036 924 1023 800 1694 1582
Day 3615 3813 4204 3930 3604 1960 1823 3276

AM Peak 09:00 09:00 09:00 08:00 09:00 08:00 09:00 09:00 09:00 08:00 11:00 11:00 10:00 10:00 09:00 08:00
Vol. 190 240 194 253 177 261 189 273 191 262 94 71 106 106 151 179

PM Peak 16:00 15:00 16:00 15:00 16:00 15:00 16:00 12:00 16:00 12:00 15:00 14:00 12:00 12:00 16:00 15:00
Vol. 236 207 249 212 294 186 227 204 229 182 104 97 113 81 203 145



Page 3 Chittenden County MPO

SHEL-25 : HARBOUR RD. 110 West Canal St., Suite 202
DIR1: WB/DIR2 : EB Winooski, Vermont, USA 05404 Site Code: SHEL-25
TOWN : SHELBURNE http://www.ccmpo.org Station [D: SHEL-25
COUNTER : DARYL BENOIT BTW COMMUNITY SCHOOL & ATHLETIC DRIVE
Date Start: 12-Nov-10
Date End: 22-Nov-10
Start 22-Nov-10 Tue Wed Thu Fri Sat Sun Week Average
Time WB EB WB EB WB EB WB EB WB EB wB EB WB EB WB EB
12:00 AM 8 13 * * * * * * * * * * * * 8 13
01 :00 2 2 * * * * * * * * w* * * " 2 2
02:00 3 3 * * * * * * * * * * * * 3 3
03:00 2 2 * * * * * * * * * * " * 2 2
04:00 1 2 * L] * * * * * * * * * * 1 2
05:00 6 4 * * " * * * * * * " * * 6 4
06:00 15 9 * * " * * * * * * * * * 15 9
07:00 47 55 - . . . . . . . - - . - 47 55
08:00 133 224 * * > * * * * * * * * * 133 224
09:00 . 202 208 . . . . . . . . - . . . 202 208
10:00 93 80 . . . . . - - - - . . . 93 80
11:00 99 105 . . . . - - . . . - . . 99 105
12:00 PM 126 164 - . . - - - . - . . * * 126 164
01:00 177 104 . . . . . . . - . . - oo 104
02:00 128 9 - . - . . . . . - - . . 128 9
03:00 13 3 * * * * * * * * * " * L 13 3
04:00 - * * * * * * " * " * * * * * "
05:00 * " * * * " * * * " * * * * * *
06:00 * * * * " * * * * * w * " * * *
07:00 w* * * * * * * * " * " * * L * *
08:00 " " * * * * * * * * * * * * * *
09:00 L " * * * * " * * " * * * * * *
10:00 * " * * * * * * * * * " * * * -
1 1 :00 * * * * * * * * " * " * * * * *
Lane 1055 1074 0 0 0 0 0 0 0 0 0 0 0 0 1055 1074
Day 2129 0 0 0 0 0 0 2129
AM Peak 09:00 08:00 09:00 08:00
Vol, 202 224 202 224
PM Peak 13:00 12:00 13:00 12:00
Vol. 177 164 177 164
C#g‘tg'l 5744 3813 4204 3930 4551 4576 3905 7912

ADT ADT 3,072 AADT 3,072




Page 1 Chittenden County MPO

SHEL-26 : HARBOUR RD. WEST OF SCHOOL ST. 110 West Canal St., Suite 202

DIR1:WB/DIR2: EB Winooski, Vermont, USA 05404 Site Code: SHEL-26

TOWN : SHELBURNE http://www.ccmpo.org Station [D: SHEL-26

COUNTER : DARYL BENOIT . WEST OF TURTLE LANE

Date Start: 12-Nov-10

Date End: 22-Nov-10

Start 08-Nov-10 Tue Wed Thu Fri Sat Sun Week Average
Time WB EB WB EB WB EB WwB EB WwB EB WB EB WB EB WB EB
12:00 AM * * * * * * * * * * 3 11 0 13 2 12
01:00 * * * * * * * * * * 0 1 0 5 0 3
02:00 * * * * * * * * * * 1 1 1 1 1 1
03:00 * * * * * * * * * * 0 0 0 1 0 0
04:00 * * * * * * * * * * 0 0 1 0 0 0
05:00 * * * * * * * * * * 3 0 3 1 3 0
06:00 * * * * * * * * * * 8 2 4 1 6 2
07:00 * * * * * * * * * * 7 2 8 5 8 4
08:00 * * * * * * * * * * 23 15 13 12 18 14
09:00 * * * * * * * * * * 26 32 26 26 26 29
10:00 * * * * * * * * * * 50 44 44 25 47 34
11:00 * * * * * * > * * * 72 55 54 55 63 55
12:00 PM * * * * * * * * * * 80 57 63 52 72 54
01:00 M * * * * * * * * * 68 69 51 72 60 70
02:00 * * * * * * > * * * 70 107 82 91 76 99
03:00 * * * * * * * * * * 75 87 68 81 72 84
04:00 * * * * * * * * * * 69 77 55 68 62 72
05:00 * * * * * * * * 60 130 54 64 30 62 48 85
06:00 * * M * * * * M 77 79 35 51 22 37 45 56
07:00 * * M * * * * * 52 35 23 22 16 22 30 26
08:00 * * * * * * * * 16 20 47 16 5 7 23 14
09:00 * * * * * * * * 14 19 12 14 5 7 10 13
10:00 * * * * * * * * 15 14 15 27 3 7 11 16
11:00 * * * * * * * * 9 42 12 34 5 5 9 27
Lane 0 0 0 0 0 0 0 0 243 339 753 788 559 656 692 770
Day 0 0 0 0 582 1541 1215 1462

AM Peak 11:00 11:00 11:00 11:00 11:00 11:00
Vol, 72 55 54 55 63 55
PM Peak 18:00 17:00 12:00 14:00 1400 14:00 14.00 14.00

Vol. 77 130 80" 107 82 91 76 99



Page 2 Chittenden County MPO

SHEL-26 : HARBOUR RD. WEST OF SCHOOL ST. 110 West Canal St., Suite 202
DIR1: WB/DIR2 : EB Winooski, Vermont, USA 05404 Site Code: SHEL-26
TOWN : SHELBURNE http://www.ccmpo.org Station ID: SHEL-26
COUNTER : DARYL BENOIT WEST OF TURTLE LANE
Date Start; 12-Nov-10
Date End: 22-Nov-10
Start 15-Nov-10 Tue Wed Thu Fri Sat Sun Week Average
Time WB EB WB EB WB EB WB EB WB EB wB EB WB EB WB EB
12:00 AM 0 6 3 10 1 4 1 8 1 6 1 9 2 7 1
01:00 0 2 0 0 1 0 2 5 0 3 0 1 1 2 1
02:00 1 1 0 1 0 1 0 0 0 1 0 1 1 1 0
03:00 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0
04:00 1 1 0 0 0 0 0 0 0 0 1 0 1 0 0
05:00 5 1 1 0 7 0 5 1 5 2 1 0 0 0 3
06:00 6 7 8 7 6 4 3 6 6 3 4 1 6 2 6
07:00 25 9 30 10 23 14 30 13 23 10 8 3 13 0 22
08:00 68 79 | 83 38 76 95 77 191 86 78 10 19 7 12 58 64
09:00 169 88 156 87 187 85 175 90 175 93 25 18| 19 22 129 69
10:00 54 53 47 50 53 37 60 56 53 40 38 39 | 43 42 50 45
1100 43 52 43 52 64 52 54 55 57 68 46 53 37 37 49 53
12:00 PM 52 56 60 66 75 97 95 79 82 85 60 54 53 49 68 69
01:00 56 55 74 78 |87 84 55 70 64 77 44 57 42 60 60 69
02:00 36 66 53 73 68 74 56 58 52 73 : 69 57 53 A 55 63
03:00 110 104 +-90 89 62 94 59 96 78 88 54 i 76 44 62 71 87
04:00 87 89 72 118 87 i 103 92 92 88 . 107 51 69 41 55 74 0
05:00 61 97 57 113 62 89 54 115 53 94 50 58 28 50 52 88
06:00 32 69 53 80 45 61 50 85 44 92 20 48 16 39 37 68
07:.00 29 29 28 29 24 39 20 29 11 17 20 21 12 19 21 26
08:00 13 21 10 25 23 29 19 25 12 14 1 18 11 19 14 22
09:00 10 3 17 12 16 1 1 1 9 3 7 11 13 6 12
10:00 5 9 8 2 8 9 8 7 6 9 9 7 7 4 7
11:00 7 8 4 12 8 9 6 11 5 8 9 6 3 10 6
Lane 870 905 897 1003 983 991 933 991 910 971 538 625 453 540 796 860
Day 1775 1900 1974 1924 1881 1163 993 1656
AM Peak 09:00 09:00 09:00 08:00 09:00 08:00 09:00 09:00 09:00 09:00 11.00 11:00 10:00 10:00 09:00 09:00
Vol. 169 88 156 88 187 95 175 90 175 93 46 53 43 42 129 69
PM Peak 15:00 15:00 15:00 16:00 13:00 16:00 12:00 17:00 16:00 16:00 14:00 15:00 12:00 15:00 16:00 16:00

Vol. 110 104 90 118 87 103 95 115 88 107 69 75 53 62 74 90




Page 3

SHEL-26 : HARBOUR RD. WEST OF SCHOOL ST.
DIR1:WB/DIR2 : EB

TOWN : SHELBURNE .
COUNTER : DARYL BENOIT

Chittenden County MPO
110 West Canal St., Suite 202
Winooski, Vermont, USA 05404

http://www.ccmpo.org

Site Code: SHEL-26
Station ID: SHEL-26
WEST OF TURTLE LANE

Date Start: 12-Nov-10
Date End: 22-Nov-10

Start 22-Nov-10 Tue Wed Thu Fri Sat Sun Week Average
Time WB . EB wB EB WB EB WB EB B EB B EB B EB WB EB
12:00 AM 5 6 * * * * * * * * w * * * 5 6
01 :00 0 1 * * * * * * * * * * * * 0 1
02:00 1 0 * * * * * * * * * * * * 1 0
03:00 1 1 * * * * * L * * * * * * 1 1
04:00 0 0 L * L L L * * * * L * * 0 0
05:00 4 2 * * w * * * * * * * * * 4 2
06:00 8 5 * * * * * * * * * * * * 8 5
07:00 24 17 * " * * * * * * * * * " 24 17
08:00 57 68 . " * * " * * * * » . . 57 68
09:00 154 74 * * * * * * » . * * * * 154’ 74
10:00 57 46 . . . . . . * * * * * * 57 46
11:00 58 51 . . * . * . . . * * v * 58 51
12:00 PM 72 : 87 * * * * * * * * * * * * 72 : 87
01:00 67 74 * v * * * * * . * " * * 67 74
02:00 48 37 * . * * . * . * . " . * 48 37
03:00 * * * * * * * * * * * * * * * *
04:00 * * * * * * * * * * * * * * * *
05:00 * * * * * * * * * * * - * * * *
06:00 * * * * * * * * * * * * * * * *
07:00 * * * * * * * * * * * L * * * *
08:00 * * * * * * * * * * * * * * * *
09200 * * * * * * * * - * * * * * * *
10:00 * * * * * * * * * * * * * * * *
1 1 :OO L * * * * * * * * * * * * * * *
Lane 556 469 0 0 0 0 0 0 0 0 0 0 0 0 556 469
Day 1025 0 0 0 0 0 0 1025

AMPeak 0900  09:00 09:00 09:00
Vol. 154 74 154 74
PM Peak 12:00  12:00 12:00 12:00
Vol, 72 87 72 87

C?g‘t’;i 2800 1900 1974 1924 2463 2704 2208 4143

ADT ADT 1,596 AADT 1,596




Page 1 Chittenden County MPO

SHEL-28 : HARBOR RD. EAST OF ATHLETIC DR 110 West Canal St., Suite 202

DIR1: EB/DIR2 : WB Winooski, Vermont, USA 05404 Site Code: SHEL-28

TOWN : SHELBURNE http://www.ccmpo.org Station [D: SHEL-28

COUNTER : DARYL BENOIT BETWEEN RR TRACK X-ING & ATHLETIC DRIVE

Date Start: 12-Nov-10

Date End: 22-Nov-10

Start 08-Nov-10 Tue Wed Thu Fri Sat Sun Week Average
Time EB WB EB WB EB wB EB wB EB WB EB WB EB WB EB WB
12:00 AM * * * " o* * * * n* * 4 2 5 4 4 3
01:00 . - . - - - - . . . 1 2 4 8 2 5
02:00 * * * * * * * * * * 3 4 1 1 2 2
03:00 * * * * * * * * * * 1 2 1 2 1 2
04:00 d * * * * * d * * * 3 4 4 4 4 4
05:00 - - . . * - . - . - 4 9 2 5 3 7
06:00 * * * * * * * d * * 8 14 7 10 8 12
07:00 - - - - - . - - . - 41 57 22 49 32 53
08:00 y . . . . . . y . y 66 81 49 66 58 74
09:00 * * * * * * * * * d 100 114 107 141 104 128
10:00 * * * * * * * * * * 107 101 132 149 120 125
11:00 * * * d * * * * d * 135 140 171 163 153 152
12:00 PM * * * * * * * * * * 128 129 134 141 131 135
01:00 * * * * * * > * * * 163 174 186 181 174 178
02:00 . . - . . . - i - . 137 124 135 114 136 119
03:00 * * * * * * * * 270 145 122 129 113 115 168 130
04:00 * * * * * * * * 175 181 140 120 122 97 146 133
05:00 * * * d * * * * 175 183 132 89 119 66 142 113
06:00 * d * * * * * * 148 177 62 116 76 77 95 123
07:00 * d * * * * * * 92 99 60 83 40 50 64 77
08:00 * * * * d * * * 84 57 53 38 44 21 60 39
09:00 * * * * * * * * 70 40 67 38 49 18 62 32
10:00 * d * * * * * * 92 24 60 23 4 12 52 20
11:00 * * * * * * * * 13 10 21 7 9 4 14 7
Lane 0 0 0 0 0 0 0 0 1119 916 1618 1600 1536 1498 1735 1673
Day 0 0 0 0 2035 3218 3034 3408

AM Peak 11:00 11:00 11:00 11:00 11:00 11:00
Vol. 135 140 171 163 153 152
PM Peak 15:00 17:00 13:00 13:00 13:00 13:00 13:00 13:00

Vol. 270 183 163 174 186 181 174 178
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SHEL-28 : HARBOR RD. EAST OF ATHLETIC DR
DIR1:EB/DIR2 : WB
TOWN : SHELBURNE
COUNTER : DARYL BENOIT

Chittenden County MPO
110 West Canal St., Suite 202
Winooski, Vermont, USA 05404 Site Code: SHEL-28

http://www.ccmpo.org Station ID: SHEL-28
BETWEEN RR TRACK X-ING & ATHLETIC DRIVE

Date Start: 12-Nov-10
Date End: 22-Nov-10

Start 15-Nov-10 Tue Wed Thu Fri Sat Sun Week Average
Time EB wB EB WB EB WB EB WB EB wB EB WB EB WB EB WB
12:00 AM 3 2 0 1 1 4 5 4 2 0 4 6 6 6 3 3
01:00 1 2 1 1 1 1 1 1 1 1 1 5 3 3 1 2
02:00 0 0 1 0 3 1 0 1 1 1 1 0 2 1 1 1
03:00 2 3 2 1 1 3 1 4 1 3 1 5 1 1 1 3
04:00 5 11 o] 4 1 8 3 8 4 6 2 2 2 2 2 6
05:00 18 40 8 49 11 40 15 44 8 35 4 5 3 7 10 31
06:00 36 81 33 65 43 78 56 87 36 73 7 15 3 15 31 59
07:00 169 245 175 1263 172 239 155 240 166 263 30 29 16 34 126 188
08:00 221 287 215 239 198 256 . 206 - 302 186 278 69 75 47 63 163 o214
09:00 132 94 132 120 113 101 128 112 138 124 99 105 131 154 125 116
10:00 121 92 131 105 120 108 151 107 149 97 134 87 127 127 133 103
11:00 137 111 132 119 204 186 202 201 204 191 119 116 168 140 167 152
12:00 PM 129 113 171 131 168 190 152 173 176 145 96 104 141 135 148 142
01:00 110 113 124 100 152 142 144 140 144 110 112 124 137 131 132 123
02:00 195 | 219 176 210 184 211 178 136 164 154 125 98 121 83 163 159
03:00 251 148 246 130 309 190 239 201 236 122 120 114 129 113 219 145
04:00 191 178 243 193 213 178 202 136 157 112 132 121 98 92 177 144
05:00 151 191 141 179 169 237 186 185 136 141 79 91 86 59 135 155
06:00 148 125 147 129 204 135 143 108 97 98 72 74 75 89 127 108
07:00 73 70 83 127 112 97 108 92 68 67 58 30 33 44 76 75
08:00 65 41 111 39 73 72 55 73 43 40 34 27 50 43 62 48
09:00 29 32 42 52 54 58 60 38 48 32 33 26 46 15 45 36
10:00 26 16 17 12 50 25 47 19 15 18 11 26 12 7 25 18
11:00 29 5 52 7 45 7 27 7 11 9 19 10 9 12 27 8
Lane 2242 2219 2383 2276 2601 2567 2464 2419 2191 2120 1362 1295 1446 1376 2099 2039
Day 4461 4659 5168 4883 4311 2657 2822 4138

AM Peak 08:00 08:00 08:00 07:00 11:00 08:00 08:00 08:00 11:00 08:00 10:00 11:00 11:00 09:00 11:00 08:00
Vol. 221 287 215 263 204 256 206 302 204 278 134 116 168 154 167 214

PM Peak 15:00 14:00 15:00 14:00 15:00 17:00 15:00 15:00 15:00 14:00 16:00 13:00 12:00 12:00 15:00 14:00
Vol. 251 219 246 210 309 237 239 201 236 154 132 124 141 135 219 159
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SHEL-28 : HARBOR RD. EAST OF ATHLETIC DR 110 West Canal St., Suite 202
DIR1:EB/DIR2: WB Winooski, Vermont, USA 05404 Site Code: SHEL-28
TOWN : SHELBURNE http://www.ccmpo.org Station ID: SHEL-28
COUNTER : DARYL BENOIT BETWEEN RR TRACK X-ING & ATHLETIC DRIVE
Date Start: 12-Nov-10
Date End: 22-Nov-10
Start 22-Nov-10 ~ Tue Wed Thu Fri Sat Sun Week Average
Time EB WB EB WB EB WB EB WB EB WB EB WB EB WB EB WB
12:00 AM 2 3 * * £l * * * * * * * * * 2 3
01 :00 3 3 * * * * * * * * * * * * 3 3
02:00 2 2 £l * * * * * * * * * * * 2 2
03:00 0 3 * * * * * * * * * * * * 0 3
04:00 4 8 * * * * * * * * * * * * 4 8
05:00 9 47 * * * * * * * * * * * * 9 47
06:00 49 85 - . . . - - - . . - . . 49 85
07:00 151 223 * * * * * * * * * * * * 151 223
08:00 224 264 * ' . . . . * . * . . . 224 264
09:00 117 98 * * * * * * * * * * * * 117 98
10:00 124 116 * * * * * * * * * * * * 124 116
11:00 142 179 * * * * * * * * > * * * 142 179
12:00 PM 201 134 * * * * * * * * * * * * 201 134
01:00 143 107 * * * * * * * * * * * * 143 107
02:00 * * * * * * * * * * * * * * * *
03:00 * * * * * * * * * * * * * * * *
04:00 * * * * * * * * * * * * * * * *
05:00 * * * * * * * * * * * * * * * *
06:00 * * * * * * * * * * * * * * * *
07:00 * * * * * * * * * * * * * * * *
08:00 * * * * * * * * * * * * * * * *
09:00 * * * * * * * * * * * * * * * *
10:00 * * * * * * * * * * * * * * * *
11:00 * * * * * - * * * * * * * * " *
Lane 1171 1272 0 0 0 0 0 0 0 0 0 0 0 0 1171 1272
Day 2443 0 0 0 0 0 0 2443
AM Peak 08:00 08:00 : 08:00 08:00
Vol. 224 264 224 264
PM Peak 12:00 12:00 12:00 12:00
Vol. 201 134 201 134
C%)_rc;l;.l 6904 4659 5168 4883 6346 5875 5856 9989

ADT ADT 3,913 AADT 3,913
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Chittenden County MPO

SHEL-28 : HARBOR RD. EAST OF ATHLETIC DR 110 West Canal St., Suite 202
DIR1:EB/DIR2 : WB Winooski, Vermont, USA 05404 Site Code: SHEL-28
TOWN : SHELBURNE http:[[www_ccmpo_org Station |D: SHEL-28
COUNTER : DARYL BENOIT BETWEEN RR TRACK X-ING & ATHLETIC DRIVE
Date Start: 12-Nov-10
WB Date End: 22-Nov-10
Start 0 16 21 26 31 36 41 46 51 56 61 66 71 76 Pace Number
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 9999 Total Speed  in Pace
11/22/10 0 0 0 1 2 0 0 0 0 0 0 0 0 0 3 23-32 3
01:00 0 0 0 2 1 0 0 0 0 0 0 0 0 0 3 22-31 3
02:00 0 1 1 0 0 0 0 0 0 0 0 0 0 0 2 12-21 2
03:00 2 0 0 1 0 0 0 0 0 0 0 0 0 0 3 * 2
04:00 0 1 2 4 1 0 0 0 0 0 0 0 0 0 8 20-29 7
05:00 1 0 4 30 10 2 0 0 0 0 0 0 0 0 47 26-35 40
06:00 3 2 6 36 32 6 0 0 0 0 0 0 0 0 85 26-35 68
07:00 9 4 48 110 47 5 0 0 0 0 0 0 0 0 223 23-32 160
08:00 18 1 29 142 68 6 0 0 0 0 0 0 0 0 264 26-35 210
09:00 3 1 13 38 36 6 1 0 0 0 0 0 0 0 98 26-35 74
10:00 1 6 18 49 35 7 0 0 0 0 0 0 0 0 116 26-35 84
11:00 4 2 20 83 59 10 1 0 0 0 0 0 0 0 179 26-35 142
12 PM 4 6 25 55 38 6 0 0 0 0 0 0 0 0 134 26-35 93
13:00 * * * * * * * * w * w * * * * * *
14:00 * %* . * * * * * * %* * * * * * * *
15:00 w * * * - * * * * * * * * * * %* *
16:00 * * * * * * * * * * * * * * * * *
17:00 * * * * * * * w * * * * * * * * *
18:00 * * * * * * * * * * * * * * * * *
19:00 * * * * * " * * * * * " * * * * *
20:00 * . * * * " * w * * * " " * * * *
21:00 * * * * * " %* * * " * - * * * * *
22:00 * - * " %* * * * * L L - * * * * *
23:00 * * * * * * * * * * * L * * " * *
Total 45 24 166 551 329 48 2 0 0 0 0 0 0 0 1165
Percent 3.9% 2.1% 14.2% 47.3% 28.2% 4.1% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AM Peak 08:00 10:00 07:00 08:00 08:00 11:00 09:00 08:00
Vol. 18 6 48 142 68 10 1 264
PM Peak 12:00 12:00 12:00 12:00 12:00 12:00 12:00
Vol. 4 6 25 55 38 6 134
Total 655 254 2309 8958 6135 1037 86 8 6 3 0 0 0 0 19451
Percent 3.4% 1.3% 11.9% 46.1% 31.5% 5.3% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
15th Percentile : 25 MPH
50th Percentile : 29 MPH
85th Percentile : 34 MPH
95th Percentile : 36 MPH
Stats 10 MPH Pace Speed : 26-35 MPH
Number in Pace : 15093
Percent in Pace : 776%
Number of Vehicles > 55 MPH : 3
Percent of Vehicles > 55 MPH : 0.0%

Mean Speed(Average) : 29 MPH
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Chittenden County MPO

SHEL-26 : HARBOUR RD. WEST OF SCHOOL ST. 110 West Canal St., Suite 202
DIR1:WB/DIR2: EB Winooski, Vermont, USA 05404 Site Code: SHEL-26
TOWN ; SHELBURNE http://www.ccmpo.org Station ID: SHEL-26
COUNTER : DARYL BENOIT WEST OF TURTLE LANE
Date Start: 12-Nov-10
EB Date End: 22-Nov-10
Start 0 16 21 26 31 36 41 46 51 56 61 66 71 76 Pace Number
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 9999 Total Speed _in Pace
11/22/10 0 0 0 1 1 2 2 0 0 0 0 0 0 0 6 33-42 5
01:00 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 3241
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
03:00 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 42-51 1
04:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * *
05:00 0 0 0 0 1 0 1 0 0 0 0 0 0 0 2 22-31 1
06:00 0 0 1 1 1 2 0 0 0 0 0 0 0 0 5 28-37 4
07:00 0 0 1 4 5 5 1 1 0 0 0 0 0 0 17 27-36 10
08:00 0 5 15 16 18 12 2 0 0 0 0 0 0 0 68 24-33 34
09:00 3 4 10 27 18 10 2 0 0 0 0 0 0 0 74 26-35 45
10:00 1 2 5 13 13 9 3 0 0 0 0 0 0 0 46 26-35 26
11:00 0 1 4 16 19 8 2 1 0 0 0 0 0 0 51 26-35 35
12 PM 0 2 11 29 25 16 4 0 0 0 0 0 0 0 87 26-35 54
13:00 1 0 13 20 21 16 3 0 0 0 0 0 0 0 74 26-35 41
14:00 * n* * * * w * w * * * " " * " * *
15:00 * * * * * - * * * " * " " * w * *
16:00 * * * " * * * * * * * * * * - * *
17:00 * * " * * * * * * * * * * * * * *
18:00 " * w * * * " * " * * * * * * » *
19:00 - * * * - * » * * * * * * * * n* w*
20:00 * * * * » * * * * * * * * * * * *
21:00 * * * * * * * * * * * * * * * * *
22:00 * * * * * w * » * * * * * * * * *
23:00 * * * * * * * * * * * » * * * * *
Total 5 14 60 127 122 80 21 2 1 0 0 0 0 0 432
Percent 1.2% 3.2% 13.9% 29.4% 28.2% 18.5% 4.9% 0.5% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%
AM Peak 09:00 08:00 08:00 09:00 11:00 08:00 10:00 07:00 03:00 09:00
Vol. 3 5 15 27 19 12 3 1 1 74
PM Peak 13:00 12:00 13:00 12:00 12:00 12:00 12:00 12:00
Vol. 1 2 13 29 25 16 4 87
Total 155 133 636 1846 2742 2039 589 84 16 1 0 0 0 0 8241
Percent 1.9% 1.6% 7.7% 22.4% 33.3% 24.7% 7.1% 1.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%
15th Percentile : 26 MPH
50th Percentile : 33 MPH
85th Percentile : 39 MPH
95th Percentile : 43 MPH
Stats 10 MPH Pace Speed : 31-40 MPH
Number in Pace : 4781
Percent in Pace : 58.0%
Number of Vehicles > 55 MPH : 1
Percent of Vehicles > 55 MPH : 0.0%

Mean Speed(Average) : 33 MPH
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SHEL-25 : HARBOUR RD. 110 West Canal St., Suite 202
DIR1:WB/DIR2 : EB Winooski, Vermont, USA 05404 Site Code: SHEL-25
TOWN : SHELBURNE http://www.ccmpo.org Station 1D: SHEL-25
COUNTER : DARYL BENOIT BTW COMMUNITY SCHOOL & ATHLETIC DRIVE
Date Start: 12-Nov-10
EB ’ Date End: 22-Nov-10
Start 0 16 21 26 31 36 41 46 51 56 61 66 71 76 Pace Number
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 9999 Total Speed  in Pace
11/22/10 0 0 0 2 4 4 3 0 0 0 0 0 0 0 13 29-38 9
01:00 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 23-32 2
02:00 0 0 0 2 0 1 0 0 0 0 0 0 0 0 3 18-27 2
03:00 0 1 1 0 0 0 0 0 0 0 0 0 0 0 2 12-21 2
04:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 2 7-16 1
05:00 0 0 1 2 1 0 0 0 0 0 0 0 0 0 4 22-31 4
06:00 0 0 1 5 2 1 0 0 0 0 0 0 0 0 9 23-32 8
07:00 0 0 2 10 26 13 4 0 0 0 0 0 0 0 55 29-38 39
08:00 5 2 32 107 64 13 1 0 0 0 0 0 0 0 224 26-35 171
09:00 8 2 17 81 65 33 2 0 0 0 0 0 0 0 208 26-35 146
10:00 2 0 2 17 38 21 0 0 0 0 0 0 0 0 80 29-38 59
11:00 5 1 9 30 32 24 3 0 1 0 0 0 0 0 105 26-35 62
12 PM 6 2 5 49 65 31 5 1 0 0 0 0 0 0 164 26-35 114
13:00 6 0 6 31 46 10 5 0 0 0 0 0 0 0 104 26-35 77
14:00 1 0 5 32 43 11 4 0 0 0 0 0 0 0 96 26-35 75
15:00 * * * * . * * * * * * L * * * * L] *
16:00 * * * * * * * * L] * * * * * * * *
17:00 * * * * L] * * * * * * - L] * * * *
18:00 * * * * * * * * * L] * L] * * L] * *
19:00 * L] * * * * * * * * * L] * * L] * *
20:00 * * * * * * - * * * * * * L] * * *
21 :00 * * * * * * * * * * * * * * * * *
22:00 * * * * - * * * * * * * * * * * *
23:00 * * * * L] * * * * * * * L * * * *
Total 33 9 81 368 389 162 27 1 1 0 0 0 0 0 1071
Percent 3.1% 0.8% 7.6% 34.4% 36.3% 15.1% 2.5% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
AM Peak 09:00 08:00 08:00 08:00 09:00 09:00 07:00 11:00 08:00
Vol. 8 2 32 107 65 33 4 1 224
PM Peak 12:00 12:00 13:00 12:00 12:00 12:00 12:00 12:00 12:00
Vol. 6 2 6 49 65 31 5 1 164
Total 445 112 1007 4343 5959 2588 398 45 7 3 3 0 0 0 14910
Percent 3.0% 0.8% 6.8% 29.1% 40.0% 17.4% 2.7% 0.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
15th Percentile : 26 MPH
50th Percentile : 32 MPH
85th Percentile : 37 MPH
95th Percentile : 40 MPH
Stats 10 MPH Pace Speed : 26-35 MPH
Number in Pace : 10302
Percent in Pace : 69.1%
Number of Vehicles > 55 MPH : 6
Percent of Vehicles > 55 MPH : 0.0%

Mean Speed(Average) : 31 MPH
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Crash Data



Page: 1 Vermont Agency of Transportation k Date: 12/09/2010
General Yearly Summaries - Crash Listing: State Highways and All Federal Aid Highway Systems
From 01/01/05 To 12/31/09 General Yearly Summaries Information

Reporting ' ) Number Number
Agency/ Mile Date of of Road
- Number Town Marker MM/DD/YY Time  Weather Contributing Clrcumstances Directlon Of Colllsion Injuries  Fatalities Direction Group
0413/13289-07 Shelburne 1.98  10/16/2007  15:31  Cloudy Failure to keep in proper lane, Made an Same Direction Sideswipe 0 0 N SH
. improper turn, No improper driving " .
~Shelbtime 4212012007 . Snow,  Inatlention, No improper.driving . | earEnd, - G0 8H
Shelburne R 03/26/2009 : Rain Failed to yield right of way, Driving Head On 0 0 E SH
G Q0D8G — o cODditions ! o S SR
- VT0040700/098H0 Srelburme’ | 198 04/23/2009 Clear - Nolmproperdriving, Visibllity obstructed Rearto-rear 0 N  SH
L0739 L . = . @ - OO OO OO -
VT0040700/04SHO  Shetburne 1.99 10/23/2009 Clear Followed too closely, No improper driving Rear End 0 N SH
2119 ; S
Totals: 0 0
Total Crash Count=5 Fatal Crash Count =0 Injury Crash Count = 0 PDO Crash Count = 5§

Note: THIS DOCUMENT IS EXEMPT FROM DISCOVERY OR ADMISSION UNDER 23 U.S.C 409.

*Crash occurred prior to the Jast Highway Improvement Project. This data should not be used in a crash analysis. UNK indicates the Mile Marker is Unknown.




Page: 1
Reporting
Agency/ Mile Date

. Number Town Marker MM/DD/YY
VT0040700/09SHO  Shelburne 0 08/14/2009
1567
VT0040700/095H0  Shelblina = 0145 05/18/2000
Ll e
VT0040700/09SHO  Shelburne 0.39 10/02/2008
1954

Vermont Agency of Transportation

General Yearly Summaries - Crash Listing: State Highways and All Federal Aid Highway Systemé

From 01/01/05 To 12/31/09 General Yearly Summaries Information

Tlme

14:00

0808

Date: 12/09/2010

08:30 |

Total Crash Count = 3

Fatal Crash Count = 0

Injury Crash Count=0

PDO Crash Count =3

Note: THIS DOCUMENT IS EXEMPT FROM DISCOVERY OR ADMISSION UNDER 23 U.S.C 409.

*Crash occurred prior to the last Highway Improvement Project. This data should not be used in a crash analysis. UNK indicates the Mile Marker is Unknown,

Number Number
of of Road
Weather Contributing Clrcumstances Directlon Of Collision Injuries  Fatalities Direction Group
Clear No improper driving, Other improper action Rear-to-rear 0 0 E FAU
'Cloudy _ Other improper action, No improper driving. RearEnd g N FAU
Ram Ghanosinans v“FE;IIBKTIO);;(BI‘JNYQHO}TIV;YTNBI;Y;[.’)‘I’O[.N)Ae;drlvlb;‘lg - Rear g . W e
Totals: 0 0
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Level-of-service (LOS) for Analysis



HCM Signalized Intersection Capacity Analysis

Harbor Road

3: Harbor & US 7 2/24/2011
A ey v AN A S

Movement  ~ ~ ~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SR

Lane Configurations & ) i L] S ¥ b

Volume (vph) 120 58 42 6 152 213 99 548 30 63 428 131

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1800 1900 1900 1900

Lane Width : 11 11 11 12 12 12 12 12 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 8.0

Lane Util. Factor 1.00 1.00 -~ 1.00 - 1.00 ~ 1.00 1.00 -+ 1.00

Frpb, ped/bikes 1.00 100 088 100 1.00 1.00 0.99

Fipb, ped/bikes ; 1.00 1.00 -~ 1.00 100 1.00 1.00 - 1.00

Frt 0.97 100 085 100 0.99 1.00 0.96

Flt Protected 097 1.00  1.00 095  1.00 0.95 - -1.00

Satd. Flow (prot) 1494 1853 1546 1769 1796 1769 1747

Fit Permitted 0.72 0.99 ~ 1.00 020 1.00 0.23° 1,00

Satd. Flow (perm) 1103 1839 1546 365 1796 437 1747

Peak-hour factor, PHF 095 095 0985 095 09 08 095 095 -085...095:.095":0.95

Adj. Flow (vph) 126 61 44 6 160 224 104 577 32 66 451 138

RTOR Reduction (vph) 0 6 0 0 0 72 0 2 0 0 8 0

Lane Group Flow (vph) 0 225 0 0 166 152 104 607 0 66 581 0

Confl. Peds. (#/hr) 2 ‘ 2 2 2 5 5 5 5

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Parking (#/hr) 4 4 4

Turn Type Perm Perm Perm pm+pt pm+pt

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 25.3 253263 . 512 408 46.0 . 38.2

Effective Green, g (s) 253 263 263 512 408 46.0 38.2

Actuated g/C Ratio 0.28 028 028 056 044 0.50 - 0.42

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 304 506 426 362 797 332 726

v/s Ratio Prot . c0.03 . c0.34 0.02 033

v/s Ratio Perm c0.20 009 010 0.13 0.08

vic Ratio 0.74 033 036 028 076 020 080

Uniform Delay, d1 30.3 265 26.8 12.8 215 13.7 23.5

Progression Factor 1.00 1.00 - 1.00 1.00 100 1.00: -1.00

Incremental Delay, d2 9.9 0.5 0.7 0.6 4.6 0.4 6.7

Delay (s) ‘ 40.2 270 275 - 134 . 2641 14.1:--30.2

Level of Service D C C B C B C

Approach Delay (s) 40.2 27.3 24.2 28.5

Approach LOS D C C C

]nt ers ecﬁaﬁébiﬁ’a "“if"”"‘f""”"" EE TR ‘ ‘ e 1 - e e :

HCM Average Control Delay 28.1 HCM Levetl of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 91.9 Sum of lost time (s) 18.0

Intersection Capacity Utilization 84.1% ICU Level of Service E

Analysis Period (min) 15
¢ Critical Lane Group

May 2009 Peak Hour Volumes (Exclusive Ped)
Timing Plan: Max 3_AM

Synchro 7 - Report

Page 2



Queues Harbor Road
3: Harbor & US 7 2/24/2011

e Y

laneGroup ~  EBL EBT WBL WBT WBR NBL NBT SBL SBT ¢
Lane Configurations & d if % P 5 B

Volume (vph) 120 58 6 152 213 99 548 63 428

Lane Group Flow (vph) 0 231 0 166 224 104 609 66 589

Tum Type Perm Perm Perm - pm+pt pm+pt

Protected Phases 4 8 ] 2 1 6 9
Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 5 2 1 6

Switch Phase

Minimum Initial (s} 150 150 150 150 150 100 250 100 250 4.0
Minimum Split (s) 210 210 210 .-210.-210 - 16.0. - 31.0. 160 - 310 160
Total Split (s) 310 310 310 310 310 240 610 240 610 160
Total Split (%) : 23.5% 23.5% 23.5% 23.5% 23.5% 18.2% . 46.2% 18.2% 462% - 12%
Yellow Time (s) 40 40 4.0 4.0 4.0 4.0 40 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 20 2.0 20 0.0
Lost Time Adjust (s) 2.0 00 -20 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 6.0 4.0 6.0 60 - 60 6.0 6.0 6.0
Lead/Lag lead lag lead Lag
Lead-Lag Optimize?

Recall Mode None None None None None None Min  None Min  None
v/c Ratio ‘ 0.74 032 - 045 029 075 018 0.82

Control Delay 47.1 305 197 101 283 88 334

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 47.1 305 197 101 283 88 334

Queue Length 50th (ft) ~ 114 74 55 24 299 15 283

Queue Length 95th (ft) #286 157 146 44 429 30 421

Internal Link Dist (ft) 3097 1159 980 1074

Turn Bay Length (ft) 30 85 95

Base Capacity (vph) 313 513 502 496 1102 524 - 1077
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 032 045 021 055: 013 055
RS ess s e

Cycle Length: 132

Actuated Cycle Length: 90.6

Natural Cycle: 95

Control Type: Actuated-Uncoordinated

#  95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Harbor & US 7

May 2009 Peak Hour Volumes (Exclusive Ped) Synchro 7 - Report
Timing Plan: Max 3_AM Page 1




HCM Signalized Intersection Capacity Analysis

Harbor Road

3: Harbor & US 7 2/24/2011
A a0y ¢ A b 2 MY

Movement  ~  EBL  EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations N 4 ol b s % .

Volume (vph) 130 100 68 14 77 136 68 522 9 163 526 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1800 1900 1800 1900 1800

Lane Width 11 11 11 12 12 12 12 12 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00  1.00 1.00 = 1.00 1.00 ~ 1.00

Frpb, ped/bikes 0.99 1.00 088 100 1.00 1.00 1.00

Fipb, ped/bikes 1.00 1.00 - 1.00  1.00 = 1.00 1,00 1.00

Frt 0.97 100 085 100 1.00 1.00 098

Fit Protected 0.98 0.99 100 095 1.00 095 1.00

Satd. Flow (prot) 1492 1848 1546 1769 1805 1763 1774

Fit Permitted 0.81 0.93 100 017 1.00 0.20 -~ 1.00

Satd. Flow (perm) 1242 1737 1546 320 1805 376 1774

Peak-hour factor, PHF 095 095 095 095 095 095 095095 095 095 095 095

Adj. Flow (vph) 137 105 72 15 81 143 72 549 9 172 554 86

RTOR Reduction (vph) 0 10 0 0 0 104 0 - 0 0 5 0

Lane Group Flow (vph) 0 304 0 0 96 39 72 557 0 172 635 0

Confl. Peds. (#/hr) 2. 2 2 2 5 5 5 5

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Parking (#/hr) 4 4 4 -

Turn Type Perm Perm Perm pm+pt pm+pt

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 22.0 22022072392+ 31.2 43.2 22332

Effective Green, g (s) 22.0 220 220 3%2 3.2 432  33.2

Actuated g/C Ratio 0.27 027027 048 038 ~0.53 - 0.41

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 337 471 419 297 694 372 725

v/s Ratio Prot 0.02 - 0.31 ¢0.06 - - ¢0.36

v/s Ratio Perm c0.24 006 003 0.9 0.19

vic Ratio 0.90 020 009 024 - 080 046 088

Uniform Delay, d1 28.6 228 221 136 223 125 221

Progression Factor 1.00 1.00 ~1.00 --1.00 1.00 1.00 ~ 1.00

Incremental Delay, d2 264 0.3 0.1 0.6 7.1 12 118

Delay (s) 54.9 231 . 223 142 293 13.7 - 340

Level of Service D c c B C B C

Approach Delay (s) 54.9 22.6 276 29.7

Approach LOS D C C C

T = S - -

HCM Average Control Delay HCM Level of Service

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 81.2 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.4% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

May 2009 Peak Hour Volumes (Exclusive Ped)
Timing Plan: Max 3_School PM

Synchro 7 - Report
Page 2




Queues

3: Harbor & US 7

Harbor Road
2/24/2011

)_..("—k*\

b

LaneGroup. °  EBL EBT WBL WBT WBR NBL NBT SBL SBT o9 =
Lane Confi guranons P8 4 if "i B ¥ b

Volume (vph) 130 100 14 77 136 68 522 163 526

Lane Group Flow (vph) 0 314 0 96 143 72 558 172 640

Turn Type Perm Perm Perm pm+pt pm+pt

Protected Phases 4 8 5 2 1 6 9
Permitted Phases 4 8 8 2 ~ 6

Detector Phase 4 4 8 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 150 150 150 150 150 100 250 100 250 4.0
Minimum Spiit (s) 2102210 20 21,0210+ 21.0 - 16.0 - 31.0 : 16.0--31.0 . 16.0
Total Split (s) 280 280 280 280 280 160 360 160 360 16.0
Total Split (%) 29.2% 29.2% 29.2% 29.2% 29.2% - 16.7% 37.5% 16.7% 37.5% ~17%
Yellow Time (s) 40 40 4.0 4.0 4.0 40 40 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2020 2.0 0.0
Lost Time Adjust (s) 2.0 0.0 -2.0 0.0 0.0 00 0.0 0.0 0.0

Total Lost Time (s) 4,0 6.0 4,0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? :

Recall Mode None None None None None None Min  None Min  None
vic Ratio 0.89 020027 021082 047 0.86

Control Delay 56.8 23.7 58 94 348 130 376

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 56.8 23.7 5.8 94 348 130 376

Queue Length 50th (ft) 144 37 0 15 246 37 302

Queue Length 95th (ft) #297 74 41 32 #422 66  #521
Internal Link Dist (ft) 3097 1159 980 1074

Turn Bay Length (it) 30 85 95

Base Capacity (vph) 351 478 529 341 678 368 741
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.89 0.20 .- 0.27-.- 0.21 0.82 047 086
T e R T

Cycle Length: 96

Actuated Cycle Length: 80

Natural Cycle: 105

Control Type: Actuated-Uncoordinated
# - 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:

3: Harbor & US 7

May 2009 Peak Hour Volumes (Exclusive Ped)

Timing Plan: Max 3_School PM

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis Harbor Road

3: Harbor & US 7 2/24/2011
A ey v AN A2 ML

Movement ~ EBL  EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & 'l b1 B b1 N

Volume (vph) 61 91 63 4 90 171 39 562 5 175 606 68

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 11 11 11 12 12 12 12 12 12 12 12 12

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00 100 1.00 -1.00 1,00 - 1.00

Frpb, ped/bikes 0.99 100 0988 1.00 1.00 1.00 1.00

Fipb, ped/bikes 1.00 ‘ 1.00 - 1.00. 1.00 - 1.00 1.00 -~ 1.00

Frt 09% 100 085 1.00 1.00 1.00 098

Flt Protected 0.99 1.00 - 1.00 - 0.95 = 1.00 095 1.00

Satd. Flow (prot) 1489 1859 1545 1769 1807 _ 1769 1783

Fit Permitted 087 0.99 - 1.00 - .0.24  1.00 021 1.00

Satd. Flow (perm) 1319 1837 1545 441 1807 398 1783

Peak-hour factor; PHF 095 095 09 0985095 095 095095 ..095:.095 095 095

Adj. Flow (vph) 64 96 66 4 95 180 41 592 5 184 638 72

RTOR Reduction (vph) 0 12 0 0 0 112 0 0 0 0 2 0

Lane Group Flow (vph) 0 214 0 0 99 68 41 597 0 184 708 0

Confl. Peds. (#/hr) 2 2 2 2 5 ' 5 5 5

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 5% 2%

Parking (#/hr) 4 4 4

Turn Type Perm Perm Perm  pm+pt pm+pt

Protected Phases 4 8 5 2 1 8

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 21.8 21.8.::21.8::::48.7- 5434 60.7:.-49.4

Effective Green, g (s) 21.8 218 218 487 434 60.7 494

Actuated g/C Ratio 0.23 023" 023 052 046 064 052

Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 304 424 356 302 830 420 932

v/s Ratio Prot 0.01 0.33 ¢0.05 - ¢c0.40

v/s Ratio Perm : c0.16 005 0.04 0.06 0.23

v/c Ratio 0.71 023 - 019 014 072 044  0.76

Uniform Delay, d1 334 296 293 131 208 111 178

Progression Factor 1.00 1.00 ©.1.00. © 1.00 = 1.00 1.00 ~-1.00

Incremental Delay, d2 78 0.4 04 0.3 3.2 1.0 38

Delay (s) 41.2 299 296 133 - 238 121 217

Level of Service D C C B C B C

Approach Delay (s) 41.2 29.7 232 19.7

Approach LOS D C C B

emetionSummane. . e e s

HCM Average Control Delay 245 HCM Level of Service C

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 94.5 Sum of lost time (s) 18.0

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 7 15

¢ Critical Lane Group

May 2009 Peak Hour Volumes (Exclusive Ped) Synchro 7 - Report
Timing Plan: Max 1_PM Page 2



Queues
3: Harbor & US 7

Harbor Road
2/24/2011

LaneGrolp =

Lane Configurations
Volume (vph)

Lane Group Flow (vph)

Turn Type

Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Spiit (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Recall Mode

vlc Ratio

Control Delay

Queue Delay

Total Delay

Queue Length 50th (ft)
Queue Length 95th (it)
Intemal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph) -
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced vic Ratio

Cycle Length: 124

Actuated Cycle Length: 92.1

Natural Cycle: 95

A ¥

~ EBL  EBT WBL
$

61 9 !

0 226 0

Perm Perm
4

. 8

4 4 8

150 150 150
210 210 210
310 310 310
25.0% 25.0% 25.0%
40 40 40
20 20 20
20 00 20
40 60 40

None None
0.70
44.8
0.0
448
127
#236

3097

None

380

Intersection Summary

Control Type: Actuated-Uncoordinated
# - 95th percentile volume exceeds capacity, quewe may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:

3: Harbor & US 7

— 4 -q\
_ WBT WBR NBL
q i b
90 174 39
99 180 41
Perm - pm+pt
8 5
8 2
8 8 5

150 150 100
21.0 -21.0 :2:16.0
3.0 310 210
250% 25.0% 16.9%
4.0 4.0 4.0
2.0 2.0 2.0
0.0 0.0 0.0
6.0 = 6.0 6.0
Lead

None None None
0.23 0.38 - 0.10
32.6 11.6 7.6
0.0 0.0 0.0
32.6 11.6 7.6
52 18 9
101 17 21

1159

30 85

514 536 491
0 0 0

0 0 0

0 0 0

1‘\¢

T e
B N B
562 175 606
597 184 710
pm+pt
2 1 6 9
6
2 1 6
250 100 250 4.0
310 160  31.0 - 16.0
560 210 560 16.0
452% 16.9% 452% - 13%
4.0 40 40 40
20 2.0 20 0.0
00 0.0 0.0
6.0 6.0 6.0
lag Lead Lag
Min  None Min  None

0.75...045 074
285 109 247

0.0 0.0 0.0
285 109 247
289 43 373
446 73 551

980 1074
95

1011 4791011

0 0 0

0 0 0

0 0 0

059 038 070

May 2009 Peak Hour Volumes (Exclusive Ped)

Timing Plan: Max 1_PM

Synchro 7 - Report
Page 1
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Interim Approval for Optional Use of Rectangular
Rapid Flashing Beacons (I1A-11)

PDF Version, 84KB
You will need the Adobe Acrobat Reader to view the PDF on this page.

Q Memorandum

U.S. Department of Transportation
Federal Highway Administration

Sent via Electronic Mail

Subject: INFORMATION: MUTCD - Interim Approval for Date: July 16, 2008
Optional Use of Rectangular Rapid Flashing Beacons (I1A-11)

From:  Anthony T. Furst /s/ Anthony T. Furst Reply to
Acting Associate Administrator Attn. of: HOTO-1

for Operations

To: Associate Administrators
Chief Counsel
Acting Chief Financial Officer
Directors of Field Services
Federal Lands Highway Division Engineers
Resource Center Director
Division Administrators

Purpose: The purpose of this memorandum is to issue an Interim Approval for the optional use of
Rectangular Rapid Flashing Beacons (RRFB) as warning beacons under certain limited conditions. Interim
Approval allows interim use, pending official rulemaking, of a new traffic control device, a revision to the
application or manner of use of an existing traffic control device, or a provision not specifically described in
the Manual on Uniform Traffic Control Devices (MUTCD).

Background: The Florida Department of Transportation, in conjunction with the city of St. Petersburg, has
requested that the Federal Highway Administration (FHWA) issue an Interim Approval to allow the use of
RRFBs as warning beacons to supplement standard pedestrian crossing and school crossing warning signs
at crossings across uncontrolled approaches. The RRFB does not meet the current standards for flashing
warning beacons as contained in the 2003 edition of the MUTCD, Chapter 4K which requires a warning
beacon to be round in shape and either 8 or 12 inches in diameter, to flash at a rate of approximately once
per second, and to be located no less than 12 inches outside the nearest edge of the warning sign it
supplements. The RRFB uses rectangular-shaped high-intensity LED-based indications, flashes rapidly in a

http://mutcd.thwa.dot.gov/resources/interim_approval/ial 1/fhwamemo.htm 5/18/2011




Interim Approval for Optional Use of Rectangular Rapid Flashing Beacons (IA-11) - Inter... Page 2 of 4

wig-wag "flickering" flash pattern, and is mounted immediately between the crossing sign and the sign's
supplemental arrow plaque.

Research on the RRFB: The city of St. Petersburg has completed experimentation with the RRFB at 18
pedestrian crosswalks across uncontrolled approaches and has submitted their final report. In addition to
"before" data, the city collected "after” data at intervals for 1 year at all sites and for 2 years at the first 2
implemented sites. For the first 2 sites, the city collected data for overhead and ground-mounted pedestrian
crossing signs supplemented with standard round yellow flashing beacons, for comparison purposes, before
the RRFBs were installed. The data show very high rates of motorist "yield to pedestrians” compliance,
mostly in the high 80s to close to 100 percent, in comparison to far lower rates (in the 15 to 20 percent range)
for standard beacons. The very high yielding rates are sustained even after 2 years in operation, and no
identifiable negative effects have been found. The RRFB's very high compliance rates are previously
unheard of for any device other than a full traffic signal and a "HAWK" hybrid signal, both of which stop traffic
with steady red signal indications. The St. Petersburg data also shows that drivers exhibit yielding behavior
much further in advance of the crosswalk with RRFB than with standard round yellow flashing beacons.
These data clearly document very successful and impressive positive experience with the RRFBs at
crosswalks in that city.

In addition to the St. Petersburg locations, experimentation is underway at 3 sites in Miami-Dade County, FL,
4 sites in Largo, FL, and 2 sites in Las Cruces, NM, and RRFBs are being installed at 3 sites in northern
lllinois. Additionally, the District of Columbia has installed RRFBs at one crosswalk and plans to request
experimentation with RRFB at several sites. Data from locations other than St. Petersburg is limited but does
show results very similar to those found in St. Petersburg. A study of 2 RRFB locations in Miami-Dade
County, FL, reported in a TRB paper, found that evasive conflicts between drivers and pedestrians and the
percentage of pedestrians trapped in the center of an undivided road because of a non-yielding driver in the
second half of the roadway were both significantly reduced to negligible levels. Data so far from the one
RRFB site in DC shows driver yielding compliance rates increased from 26 percent to 74 percent after 30
days in operation and advance yielding distances also increased comparable to the St. Petersburg results.

FHWA Evaluation of Results: The Office of Transportation Operations has reviewed the available data and
considers the RRFB to be highly successful for the applications tested (uncontrolled crosswalks). The RRFB
offers significant potential safety and cost benefits, because it achieves very high rates of compliance at a
very low relative cost in comparison to other more restrictive devices that provide comparable results, such
as full midblock signalization. The components of RRFB are not proprietary and can be assembled by any
jurisdiction with off-the-shelf hardware. The FHWA believes that the RRFB has a low risk of safety or
operational concerns. However, because proliferation of RRFBs in the roadway environment to the point that
they become ubiquitous could decrease their effectiveness, use of RRFBs should be limited to locations with
the most critical safety concerns, such as pedestrian and school crosswalks across uncontrolled approaches,
as tested in the experimentation.

At a recent meeting of the National Committee on Uniform Traffic Control Devices, the Signals Technical
Committee voted to endorse the future inclusion of the RRFB for uncontrolled crosswalks into the MUTCD
and recommended that FHWA issue an Interim Approval for RRFB. The FHWA believes this indicates a
consensus in the practitioner community in support of optional use of RRFB. This Interim Approval does not
create a new mandate compelling installation of RRFB but will allow agencies to install this type of flashing
beacon, pending official MUTCD rulemaking, to provide a degree of enhanced pedestrian safety at
uncontrolled crosswalks that has been previously unattainable without costly and delay-producing full traffic
signalization.

Conditions of Interim Approval: The FHWA will grant Interim Approval for the optional use of the RRFB as
a warning beacon to supplement standard pedestrian crossing or school crossing signs at crosswalks across
uncontrolled approaches to any jurisdiction that submits a written request to the Office of Transportation
Operations. A State may request Interim Approval for all jurisdictions in that State. Jurisdictions using RRFB
under this Interim Approval must agree to comply with the technical conditions detailed below, to maintain an
inventory list of all locations where the devices are placed, and to comply with Item F at the bottom of Page
1A-6 of the 2003 MUTCD, Section 1A.10 which requires:

"An agreement to restore the site(s) of the Interim Approval to a condition that complies with the provisions in
this Manual within 3 months following the issuance of a Final Rule on this traffic control device. This
agreement must also provide that the agency sponsoring the Interim Approval will terminate use of the device
or application installed under the Interim Approval at any time that it determines significant safety concerns
are directly or indirectly attributable to the device or application. The FHWA's Office of Transportation

http://mutcd.thwa.dot.gov/resources/interim_approval/ial 1/fhwamemo.htm 5/18/2011



Interim Approval for Optional Use of Rectangular Rapid Flashing Beacons (IA-11) - Inter... Page 3 of 4

Operations has the right to terminate the interim approval at any time if there is an indication of safety
concerns.”

1. General Conditions:

» An RRFB shall consist of two rapidly and alternately flashed rectangular yellow indications
having LED-array based pulsing light sources, and shall be designed, located, and operated in
accordance with the detailed requirements specified below.

b. The use of RRFBs is optional. However, if an agency opts to use an RRFB under this Interim
Approval, the following design and operational requirements shall apply, and shall take
precedence over any conflicting provisions of the MUTCD for the approach on which RRFBs
are used:

2. Allowable Uses:

a. An RRFB shall only be installed to function as a Warning Beacon (see 2003 MUTCD Section
4K.03).

b. An RRFB shall only be used to supplement a W11-2 (Pedestrian) or S1-1 (School) crossing
warning sign with a diagonal downward arrow (W16-7p) plaque, located at or immediately
adjacent to a marked crosswalk.

c. An RRFB shall not be used for crosswalks across approaches controlled by YIELD signs,
STOP signs, or traffic control signals. This prohibition is not applicable to a crosswalk across
the approach to and/or egress from a roundabout.

d. In the event sight distance approaching the crosswalk at which RRFBs are used is less than
deemed necessary by the engineer, an additional RRFB may be installed on that approach in
advance of the crosswalk, as a Warning Beacon to supplement a W11-2 (Pedestrian) or S1-1
(School) crossing warning sign with an AHEAD: (W16-9p) plaque. This additional RRFB shall
be supplemental to and not a replacement for RRFBs at the crosswalk itself.

3. Sign/Beacon Assembly Locations:

a. For any approach on which RRFBs are used, two W11-2 or S1-1 crossing warning signs (each
with RRFB and W16-7p plaque) shall be installed at the crosswalk, one on the right-hand side
of the roadway and one on the left-hand side of the roadway. On a divided highway, the left-
hand side assembly should be installed on the median, if practical, rather than on the far left
side of the highway.

b. An RRFB shall not be installed independent of the crossing signs for the approach the RRFB
faces. The RRFB shall be installed on the same support as the associated W11-2 (Pedestrian)
or S1-1 (School) crossing warning sign and plaque.

4. Beacon Dimensions and Placement in Sign Assembly:

a. Each RRFB shall consist of two rectangular-shaped yellow indications, each with an LED-array
based light source. Each RRFB indication shall be a minimum of approximately 5 inches wide
by approximately 2 inches high.

b. The two RRFB indications shall be aligned horizontally, with the longer dimension horizontal
and with a minimum space between the two indications of approximately seven inches (7 in),
measured from inside edge of one indication to inside edge of the other indication.

c. The outside edges of the RRFB indications, including any housings, shall not project beyond
the outside edges of the W11-2 or S1-1 sign.

d. As a specific exception to 2003 MUTCD Section 4K.01 guidance, the RRFB shall be located
between the bottom of the crossing warning sign and the top of the supplemental downward
diagonal arrow plaque (or, in the case of a supplemental advance sign, the AHEAD plaque),
rather than 12 inches above or below the sign assembly. (See attached example photo.)

5. Beacon Flashing Requirements:

a. When activated, the two yellow indications in each RRFB shall flash in a rapidly alternating "wig
-wag" flashing sequence (left light on, then right light on).

b. As a specific exception to 2003 MUTCD Section 4K.01 requirements for the flash rate of
beacons, RRFBs shall use a much faster flash rate. Each of the two yellow indications of an
RRFB shall have 70 to 80 periods of flashing per minute and shall have alternating but
approximately equal periods of rapid pulsing light emissions and dark operation. During each of
its 70 to 80 flashing periods per minute, one of the yellow indications shall emit two rapid pulses
of light and the other yellow indication shall emit three rapid pulses of light.

http://mutcd.thwa.dot.gov/resources/interim_approval/ial 1/thwamemo.htm 5/18/2011




Interim Approval for Optional Use of Rectangular Rapid Flashing Beacons (IA-11) - Inter... Page 4 of 4

c. The flash rate of each individual yellow indication, as applied over the full on-off sequence of a
flashing period of the indication, shall not be between 5 and 30 flashes per second, to avoid
frequencies that might cause seizures.

d. The light intensity of the yellow indications shall meet the minimum specifications of Society of
Automotive Engineers (SAE) standard J595 (Directional Flashing Optical Warning Devices for
Authorized Emergency, Maintenance, and Service Vehicles) dated January 2005.

6. Beacon Operation:

a. The RRFB shall be normally dark, shall initiate operation only upon pedestrian actuation, and
shall cease operation at a predetermined time after the pedestrian actuation or, with passive
detection, after the pedestrian clears the crosswalk. ,

b. All RRFBs associated with a given crosswalk (including those with an advance crossing sign, if
used) shall, when activated, simultaneously commence operation of their alternating rapid
flashing indications and shall cease operation simultaneously.

c. If pedestrian pushbuttons (rather than passive detection) are used to actuate the RRFBs, a
pedestrian instruction sign with the legend PUSH BUTTON TO TURN ON WARNING LIGHTS
should be mounted adjacent to or integral with each pedestrian pushbutton.

d. The duration of a predetermined period of operation of the RRFBs following each actuation
should be based on the MUTCD procedures for timing of pedestrian clearance times for
pedestrian signals.

e. A small light directed at and visible to pedestrians in the crosswalk may be installed integrat to
the RRFB or push button to give confirmation that the RRFB is in operation.

7. Other:

a. Except as otherwise provided above, all other provisions of the MUTCD applicable to Warning
Beacons shall apply to RRFBs.

Any questions concerning this Interim Approval should be directed to Mr. Scott Wainwright at
scott.wainwright@dot.qov or by telephone at 202-366-0857.

Example of RRFB with W11-2 sign and W16-7p plaque at crosswalk across uncontrolled approach. [Photo
courtesy of City of St. Petersburg, Florida]

2 FHWA
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