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EXECUTIVE SUMMARY

Provincetown’s unique characteristics of narrow roadways, one-way streets and
condensed population create a very pedestrian friendly environment. These unique
characteristics do however, present challenges when evaluating measures to improve
safety for all users of a street corridor. Consideration must be given to the needs of
pedestrians, bicyclists and vehicles while maintaining the character of town.

At the request of Robert P. Anthony, Provincetown Chief of Police, the Cape Cod
Commission transportation staff has performed a Corridor Safety Study for Conwell
Street in Provincetown. The study provides an evaluation of existing transportation
conditions and recommendations to improve safety along the Conwell Street corridor.
The character of the Town, values of the community and the needs of the _
transportation users have been considered in the evaluation of improvement
alternatives for this corridor study. In general, the study includes a presentation of the

following areas:

« Existing Transportation Conditions

* Problem Identiﬁcatioﬁ

* 14 fmprovement Options

» Staff Recommendations

« llifustrations/Examples of Improvement Options (Appendices A & B)
The staff recommendations are based on an assessment of the 14 improvement
options. Recommendations are discussed for both short term and long term solutions.
These recommendations as well as other improvement options are discussed in detail

in this study. Staff is available to assist in the evaluation and implementation of any
options the Town of Provincetown would like to advance.
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INTRODUCTION

The Cape Cod Commission (CCC) transportation staff has performed a Corridor
Safety Study for Conwell Street in Provincetown, Massachusetts (see Figure 1). Staff
has performed data collection and has observed traffic patterns for vehicles,
pedestrians and bicycles on Conwell Street during the summer peak season. Based
on this effort, staff has identified safety related problem areas and recommends
measures o improve traffic flow for all modes of transportation (e.g., vehicles, bicyclist
and pedestrians). The following report discusses the data collection, problem
identification and recommended improvement alternatives.

Note: Throughout this report there is mention of “alternate modes” of transportation.
This terminology refers to transportation modes other than vehicles. The alternate
modes are primarily pedestrians (including joggers) and bicyclists, but also include
other non-motorized modes (e.g., rollerbladers). “Vehicles” simply refer to cars and
trucks in the report.

DATA COLLECTION '

" Staff collected roadway geometry data for the entire length of Conwell Street. This
data collection included measurements of width, length, number of lanes and other
geometric conditions along this corridor.

Staff conducted two roadway counts using automatic traffic recorders (ATR’s) from
August 26 to August 28 and from September 1 to September 3, 1998. The two ATR
counts were located on Conwell Street south of Route 6 and north of Bradford Street. -
Figure 2 shows the ATR locations. - This ATR data enabled staff to identify the amount
and speed of traffic travelling on these two sections of Conwell Street.

Staff also conducted tuming movements counts (TMC’s) at two intersections during the
midday peak hour (11:30 AM to 12:30 PM) to capture lunch-time activity for all modes
of transportation (e.g., vehicles, pedestrians and bicyclists). The midday TMC’s were
performed on August 5 and August 28, 1998 at the intersections of Conwell
Street/Cemetery Road and Conwell Street/Bradford Street, respectively. Figure 2
shows the TMC locations. '

Detailed volume (ATR/TMC) and speed data can be seen in Appendix C in Tables C1
and C2. In addition, data collection for traffic counts can be seen in Appendix D.

With the assistance from the Provincetown Police Department, staff obtained detailed
accident data information to be reviewed and evaluated as part of this report.

Roadway Geometry

The geometric data coliection included a study of two distinct sections of Conwell
Street; Conwell Street North and Conwell Street South. Conwell Street North is
located from Route 6 to Cemetery Road and measures approximately 825 feet long

1
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and from 25 to 27 feet wide. Conwell Street South is located from Cemetery Road to
Bradford Street and measures is approximately 735 feet long and from 19 to 24 feet
wide. Although other specific roadway sections will be discussed (e.g., Conwell Street
from Cemetery Road to Harry Kemp Way), this report will generally refer to the Conwell -
Street North and South sections. -

The entire length of Conwell Street (1,560 feet) is a two-lane roadway and has a
posted speed limit of 25 miles per hour.

Daily Roadway Traffic Volumes
Using the ATR data, average weekday traffic volumes were recorded for both locations
oh Conwell Street and are shown in Table 1 below and in Figure 2.

Table 1: Conwell St Average Daily Traffic Volumes (Summer Weekday)
Daily Traffic Volumes (vpd)

Location Northbound Southbound Total

Conwell Street North 2,446 vpd 4,143 vpd 6,589 vpd

(Between Route 6 & Cemetery Rd)

Conwell Street South 1,014 vpd 3,199 vpd 4,213 vpd
(Between Cemetery & Bradford St)
vpd = vehicles per day

Based on the counts performed at these locations, the Conwell Street North location
carried more traffic than the Conwell Street South location. This occurs mainly
because many motorists travelling to/from Route 6 will enter/exit Conwell Street from
side roads (e.g., Cemetery Road and Harry Kemp Way). The high southbound
volumes at both locations suggest that many people arrive in Provincetown from
Conwell Street but leave using other routes such as Howland Street, Shaink Painter
Road or Route 6A.

Speed Data
Speed data was collected to determine speeds on Conwell Street. The average daily
speeds at both locations on Conwell Street are shown in Table 2 below.

Table 2: Conwell Street Average Daily Speeds (Suhmer Weekday)
Average Daily Speeds

Location ' Northbound Southbound
Conwell Street North 26 mph 25 mph
Conwell Street South 22 mph 23 mph

The lower speeds at the Conwell Street South location are most likely a result of the
narrower street and increased bicycle/pedestrian activity along this section of
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roadway. The posted speed limit on Conwell Street is 25 miles per hour.

Intersection Traffic Volumes (Vehicles and Alternate Modes)

Turning movement counts were performed at two intersections on Conwell Street from
11:30 AM to 12:30 PM (see Figure.2). These counts were performed to identify the
amount of vehicles and alternate modes entering these intersections during the peak
funch period (see Table 3 below). Staff also observed travel patterns and identified
conflicts related to these travel patterns. It is important to note that rollerbladers and
‘motorized scooters, combining for a total of five, were also counted as alternate

modes.

Table 3: Midday Peak Hour Intersection Counts (Summer Weékday)

Entering Traffic Volumes % Alternate
Location . : Vehicles Alternate Modes Modes
Conwell St/Cemetery Rd 659 91 12%
Conwell St/Bradford St 934 225 19%

Alternate modes = pedestrians, bicyclists, etc.

As shown Table 3 above, alternate modes account for a significant amount of the total
traffic entering the Conwell Street intersections, especially at Bradford Street. This
high usage indicates the need to provide safe facilities for alternate modes of
transportation along Conwell Street.

It is important to note that staff observed many early morning alternate modes users on
Conwell Street. It appeared that most morning users were on Conwell Street for
exercise rather than recreation, which primarily occurs during the peak lunch period.

Accident Analysis
The Provincetown Police Department submitted a breakdown of recorded accident .

data on Conwell Street dating from 1995 to 1997. The CCC analyzed this data in an
effort to identify potential conflict areas and causes. The results of the accident data for
Conwell Street intersections and the entire road segment are summarized in Table 4.
The “accident type” shown in the table represents vehicular only (VO) and
vehicular/bicycle (V/B) accidents. There were no pedestrian type accidents identified
in the accident data. A more detailed analysis of the accident data can be seen in
Appendix E.



Table 4: Conwell Street Accident Summary (1995 to 1997)
. Year and Accident Type

1995 1996 1997 Totals
Location VO V/B VO V/B YO VB vO VB
intersections 6 1 . 5 0 3 0 14 1
Roadway 4 2 11 1 1 6 4
Totals 10 3 6 1 4 1 20 5

VO = vehicular accident only
V/B = vehicular/bicycle accident -

As shown in the table above, their were a total of 25 accidents on Conwell Street of
which 20 (80%) were vehicular only accidents and 5 (20%) were related to bicycle
accidents. The intersections had more accidents than the roadway segment which is
most likely the result of numerous conflict points (e.g., turning vehicles and
bicycle/pedestrian crossings) created at intersections. More bicycle accidents
occurred on the northern section of Conwell Street.

PROBLEM IDENTIFICATION

Based on field observations and evaluation of the data collection, staff has ldentlfied
safety problem areas along the Conwell Street corridor. These problem areas are

" discussed below. lllustrations 1A through 1D show some of the specific problem
locations discussed in this section.

Speeds

Observation of speed data collected by the staff did not show consistently high speeds
on Conwell Street based on the posted 25 miles per hour speed limit. The speed
study did reveal occasional high speeds on Conwell Street North which is probably
due the fact that Conwell Street is wider at this section. In addition, it may be difficult
for motorists making the transition from a high speed road (Route 6) to a lower speed
road (Conwell Street) on this section.

Speeding on Conwell Street South is limited by the narrowness of the road and also
the high use of alternate modes However, some motorists carry over the higher
speeds from the north section (wider road) to the south section which can create safety
hazards. More consistent roadway features (width, pavement markings, shoulders)
would create uniform speeds. In addition, consistent roadway features maintain a
driver expectancy of similar conflicts along the corridor.

It is important to note that compliance with the 25 miles per hour speed limit does not
necessarily make Conwell Street a safe road for alternate modes. Alternate modes
often share the same travel lane with vehlc[es which can be a hazard because of
speed variations.



Hlustration 1A: Iden’tified Problem Areas
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Conflicts Between Travel Modes

Based on midday intersection counts, a relatively high amount of alternate modes of
transportation were required “share” Conwell Street with vehicles. In some cases,
“sharing the road” with vehicles can be safe when there is heavy pedestrian activity
(e.g., Commercial Street) since motorists are forced to slow down and be more alert to
potential hazards. However, Conwell Street does not have the frequency nor the
volume of pedestrians that Commercial Street has and therefore is less safe,
especially during off-peak periods when aiternate mode activity is low. Motorists
disregard or merely do not see pedestrians in smaller numbers. Also, alternate mode
use is not frequent enough to give motorists an expectation that pedestrians and
bicyclists are using Conwell Street.

Pedestrian Facilities

Conwell Street does not have sidewalks or bicycle lanes. Given the amount of
pedestrian and bicycle activity on this roadway some provisions should be made fo
accommodate them. The potential for accidents is increased on a roadway when
there is no separation of vehicles and pedestrians. The

pedestrians on Conwell street are forced to “share” the road with vehicles which
increases the conflict and, in turn, the potential for accidents.

Crosswalks do not exist or are insufficient at intersections along Conwell Street.
Crosswalks should be provided at high pedestrian intersections. For example, a
- crosswalk should provided across Conwell Street where it meets Bradford Street.

At the Conwell Street/Route 6 intersection the pedestrian button to cross Route 6 is not
easily identifiable. The button is located on the telephone pole which is not near the
pedestrian walkway. Observations revealed that people wishing to cross Route 6 did
not use the button. Relocation or better sighage of the button may enable people to
see it and use it more often. This location is an important alternate mode link to the
Cape Cod National Seashore so any improvements that enhance safety across Route
6 should be considered.

Narrow Roadway

Although the narrow road is effective in slowing speeds on Conwell Street South it still
creates safety related problems for alternate modes. There is virtually no safety zone
where alternate modes can get away from motorists on the road. Directly adjacent
buildings and vegetation do not allow alternate modes to move out of the way in case
of an emergency {(e.g., out of control vehicle). The narrowness of the roadway makes it
very difficult to accommodate all users of the road especially when vehicles are on
both sides of the street. Trucks exacerbate this situation. The narrow roadway and
right-of-way places extreme limits on the type of facilities that can be added on this
section of Conwell Street. :

Another problem on Conwell Street occurs when pavement markings wear out and

11



are difficult to see. Pavement markings such as center lines and stop lines are an
important aspect of traffic control and improve safety for all transportation modes.

llustration 1 shows some narrow sections of Conwell Street as well as the problems
created by lack of alternate mode accommodations.

Poor Access Control :

The Conwell Street North section is commercially developed and has numerous curb
cuts (driveways) along the west side of the road. Curb cuts interrupt the flow of
vehicular and bicycle traffic along Conwell Street which increases vehicle delay and
the potential for accidents. Poor access control also creates unsafe areas for
pedestrians. Some developments unnecessarily have more than one driveway and
others have driveways that are too wide. Inadequate spacing between driveways also
creates conflicts with turning vehicles.

Additionally, some locations have wide pavement areas without good channelization
to control traffic. For example, the Harry Kemp Way intersection has excess pavement
with no clear separation form adjacent parking areas.

Intersection Conflicts

As discussed earlier, the high volumes of alternate modes crossing intersections
coupled with many vehicular turns create safety hazards at intersections along
Conwell Street. Due to a narrow right-of-way on Conwell Street South (e.g., buildings
adjacent to street), there is poor sight distance at the Bradford Street intersection
which creates blind spots. Crosswalks are lacking where there are frequent
pedestrian crossings. In addition, horizontal and vertical curves on Conwell Street
near Cemetery Road limit sight distance at this location.

IMPROVEMENT OPTIONS

Based on Provincetown’s unique transportation characteristics, identifying options to
improve roadway safety requires evaluating creative traffic engineering concepts that
are consistent with the character of the town. Provincetown is a pedestrian oriented
town due to its condensed downtown area and narrow roadways. Staff
recommendations to improve roadway safety encourage this concept in an effort to
maintain a pedestrian friendly environment.

Based on the above considerations and observations of the Conwell Street corridor,
staff has evaluated 14 improvement options to enhance safety for all transportation
users along this corridor. Below is a discussion of each potential improvement option
for the Town of Provincetown to consider. Advantages and disadvantages for each
option as well as cost estimates, when available, have been provided. The cost
estimates are highly variable so further research is required to determine actual costs.
Potential funding sources for these projects are expected to include Town funds and
the Town’s Chapter 90 funds. .
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A summary of the safety improvement options can be seen in Table 5. Conceptual
photographs and examples of improvement options discussed below can be seen in
Appendices A and B, respectively.

Note: Several of the options below discuss “aiternate mode” improvements. As
discussed earlier, alternate modes refers to non-motorized travel (e.g., pedestrians,
bicyclists). :

Pedestrian/Bicycle Facilities

Option 1: Sidewalks

The safest way to improve pedestrian safety on roadway is to provide positive
separation between the pedestrians and vehicles. Sidewalks offer the best solution to
provide this separation. Currently, there are no sidewalks on Conwell Street.
Pedestrians and motorist must share the road, particularly on the narrow Conwell
Street South section where there is heavy pedestrian activity.

Although pedestrian activity is lower on the Conwell Street North Section, sidewalks
should be considered to encourage walking trips between commercial developments
and to provide safe accommodations for people walking/jogging towards the Cape
Cod National Seashore (Race Point Road). A bicycle path may also be feasible on
this section on Conwell Street, although it requires a wider construction (8-10 foot
minimum) compared to a sidewalk (4 foot minimum). : |

It is recommended that the sidewalk be located on the west side of Conwell Street
North. Access management techniques (see option 13) should be considered to
complement the installation of sidewalks.

While the Conwell Street South section is the most logical location for a sidewalk, it is
also the most difficult to construct. The limited right-of-way makes it virtually
impossible to construct a sidewalk with two lanes of travel along this section. Making
Conwell Street a one-way (see options 12a through 12¢c) may allow construction of a
sidewalk at this location.

Advantages
Provides clear separation of vehicles and pedestrians. Enhances pedestrian

environment.

Disadvantages
Virtually impossible to construct sidewalk on the Conwell Street South section while

maintaining two travel lanes.
The construction of a sidewalk on Conwell Street South (Cemetery Road to Bradford

Street) may only be feasible by changing Conwell Street to a one-way. A one-way
street would create enough space for a sidewalk without the need for “taking” Iand It

13
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appears that available right-of-way exists on Conwell Street North to allow a sidewalk
while maintaining two-way traffic.

Cost '

The cost of a 4-foot sidewalk is approximately $13.00 per linear foot (LF) with a
bituminous concrete and $25.00/LF with a granite curb, excluding right-of-way costs.
Using the $13.00/LF deSIQn staff has estimated sidewalk costs for three scenario’s
shown below:

* Route 6 to Cemetery Road: 825 linear feet of sidewalk will cost $10,725.
» Cemetery Road to Harry Kemp Way: 275 linear feet of sidewalk will cost $3,575
* Harry Kemp Way to Bradford Street: 460 linear feet of sidewalk will cost $5,980.

A sidewalk for the entire length of Conwell Street would cost approximately $20,280,
excluding Right-of-Way costs.

Other cost for this option would be related to maintenance.

Option 2: Bicycle Accommodations

Conwell Street’s narrow right-of way limits the type of bicycle facility that can be
constructed on this corridor. Based on bicycle design standards, a “shared lane” of 12
feet may be most appropriate for Conwell Street. A shared lane is used by motorists
and bicyclists. Although not the most desirable, it requires the least amount of
widening to accommodate bicyclists. This type of facility is possible on Conwell Street
North, but may require road widening on Conwell Street South.

If Conwell Street is made a one-way (see Options 12a - 12¢) it may be more desirable
to construct a bicycle lane or shoulder which provides a striped lane exclusively for
bicycle use. This facility could be provided on one-side or potentially both sides with
appropriate separators (see Figure 3 below and photographs in Appendix B2). A one-
way street may also create enough room to allow a bicycle path (8-10 feet) which
would allow bicycle travel in both directions on one-path.

Figure 3: One-Way Street With Two-Way Bicycle Travel

_ OPTION 1 OPTION 2
o | ONE T;‘;;,“:’Iaey ONE
w1l WAY path | WAY

[+] o

] Q o

Vehicle Vehicle

Lane ?\ /T Lane

Planters, Raised Landscape 15
or Surface Change (Bricks)




Advantage
Provides accommodat:ons for bicyclist on side of roadway. With signs it aierts motorist

of the need to share the road. Making Conwell Street one-way could allow separate
bicycle facility.

Disadvantage

Due to right-of-way constraints, bicyele facilities may not be possible on the entire
length of Conwell Street which creates an inconsistent roadway design. Could require
. road widening to meet design standards.

Cost

If Conwell Street were changed to one-way, the street may be able to accommodate a
bicycle lane or shoulder in one direction and possibly both directions with proper
separation. The cost for a bicycle lane or shoulder where adequate pavement width is
available would be for striping a pavement marking ($0.50/LF) and bicycle signage
($700). If required, road widening would cost approximately $55.00/LF.

[t may also be possible to construct a bicycle path (8-10 feet) with a one-way street. A
bicycle path cost approximately $20.00 per linear foot. Other costs for this option
would be related to changing Conwell Street to a one-way (see Options 12a - 12¢)
and maintenance.

Option 3: Crosswalks/Pavement Markings

Due to the high volume of pedestrians and the numerous conflict points created by
turing vehicles, crosswalks should be considered at intersections along Conwell
Street. Staff recommends crosswalks at three specific locations: one on Cemetery
Road where it meets Conwell Street, one on Conwell Street where it meets Bradford
Street and one on Harry kemp Way where it meets Conwell Street. Many pedestrian
crossings were observed at these locations. Crosswalks will encourage more
disciplined crossings and alert motorist of pedestrian crossing areas. :

To help control the flow of traffic and improve safety for alternate modes, pavement
markings should be installed or repainted. Stop line markings should be placed
before each crosswalk. Center line markings (yellow) should be repainted to improve
traffic control.

Advantages
C!eariy identifies pedestrian crossing locations. Provides better control of pedestrian

crossings. Alerts motorist of pedestrian travel areas. Pavement markings improve
traffic flow and safety.

Disadvantage _
Crosswalks can provide a false sense of security for pedestrians crossing the road.
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Cost

The cost for standard pedestrian crosswalks and stop lines are approximately $6.50
per linear foot for pavement markings. The total cost for crosswalks and stop lines at
Cemetery Road ($450), Bradford Street ($250) and Harry Kemp ($800) would be
$1,500. Repainted center lines are $0.72 per linear. Other costs for this option are
related to maintenance such as repainting the pavement markings.

Option 4: Upgrade Connection to Bradford Street

This recommendation requires upgrading the steps on the McNulty’s Market side of
Conwell Street near Bradford Street. Currently, pedestrians must walk out into the.
busy intersection to access Bradford Street. Improving the steps will allow safe flow of
pedestrians from Conwell Street to Bradford Street via the steps at McNuity’s Market.

Advantage
Simple option that greatly enhances the safety of pedestrians by removing them from a

busy intersection. Provides direct flow of pedestrians from Conwell Street to Bradford
Street.

Dlsadvantag :
May require work on private propeny However, it is expected that store will also

benefit from this measure.

Cost
The cost for repairing the steps at McNuity’s Market would be approximately $700.

Option 5: Relocate or Sign Route 6 Pedestrian Button

This option requires the relocation or better identification of the pedestrian button
located on the utility pole within the island where Conwell Street meets Route 6.

Since relocation of the button is expensive, staff recommends installation of a sign that
clearly identifies this button. An example of a pedestrian button sign can be seen in -

Appendix B1.

Advantage
Clearly identifies pedestrian button and encourages use of the pedestrian phase

which will, in turn, reduce the potential for vehicular conflicts with pedestrians and
bicyclist using crosswalks.

Disadvantage
None identified.

Cost
There are two separate options for this improvement. The first would be to relocate the

actual pedestrian button to a new pole near the walkway. This would cost
approximately $5,000. The second would be to simply provide better signage for the
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button which would cost approximately $200. Staff recommends the second option
since it is more cost effective.

Signage

Option 6: Pedestrian/Bicycle .Signs

Consideration should be given to installation of signs that control pedestrian and
bicyclist movements while alerting motorists of their existence. These signs can be in
the form of regulatory and/or warning signs. Although bicycle route signs are a good
way to direct bicyclist, they require specific roadway design standards that may not be
feasible considering the limited rights-of-way on Provincetown’s streets. Signs that
prohibit pedestrian/bicycle use in dangerous locations can also be installed.

Examples of pedestrian/bicycle regulatory and warning signs can be seen in Appendix
B1.

Advantage
Controls movement of pedestrians and bicyclists. Alerts motorists of alternate mode

activity along the corridor.

Disadvantage )
Uniform sign policy may have to be implemented throughout the town. Designated
_bicycle routes need to meet specific design standards which may require roadway
upgrades and widening.

Cost _
The cost for providing regulatory and waming signs for alternate modes would be

approximately $700.

Option 7: Share the Road/Traffic Calming Signs
When there is so much alternate mode use on a street (e.g., Commercial Street) that it
- slows motorists to a crawl, the “share the road” concept is obvious and signing may not
be needed. However, on Conwell Street, driver expectation of alternate modes may
not be as high and therefore motorist will not be “on the look out”. In this case, it is
advisable to install “Share The Road” or traffic calming signs. “Share The Road” signs
are specifically for bicyclist while the traffic calming signs are for all medes of
transportation. These signs alert motorist and alternate mode users that they must all
share the roadway together. Examples of “Share The Road” and traffic calming signs
are shown in Appendix B1.

- Advantages
Alerts motorists and alternate modes that they must share the road. This can reduce

speeds and improve safety for all users of the corridor. “Share The Road” signs do not
need to meet roadway design standards (e.g., widening for shoulders/lanes).
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Disadvantages
Driver's may develop an expectation that there is no need to be alert for alternate

modes if a street does not have these signs. In order to achieve uniformity of share the
road policies, signs may need to be installed at other similar roadways. “Share The
Road” signs are used for bicyclist only. Traffic calming signs are a European concept
that has not been nationally recognized to date. The appropriateness of a traffic
calming sign for all users requires further research on the staff’s part.

Cost
The cost for providing “Share The Road” or traffic calmlng signs would be

approximately $500.

Option 8: Truck Exclusions/Routing Signs

This option recommends prohibiting through trucks on Conwell Street. Heavy vehicles
consume more space and therefore create additional safety hazards along a narrow
road. In addition, alternate modes require more shy distance from trucks due to their
characteristics (noise, size, fumes). Conwell Street from Harry Kemp Street to
Bradford Street may be the most appropriate section to prohibit trucks since it has the
fewest businesses and is extremely narrow at this location.

Advantages
Removes safety hazards created by heavy vehicles on Conwell Street. Creates better

environment for aiternate modes by eliminating fumes, noise and visual impacts
caused by heavy vehicles.

Disadvantages
Requires delivery trucks to alter routes within Provincetown street system. Adequate

alternate routes must be available for trucks. Requires Massachusetts Highway
Department approval.

Cost

The cost for this option includes truck exclusion signs as well as truck route signs to
redirect this traffic. The cost ranges from approximately $1,000 to $2,400 depending
on the length of roadway that would exclude trucks.

Option 9: Reroute Pedestrians

In an effort to minimize conflicts with vehicles on Conwell Street, signs could be
installed to encourage different routes for pedestrians. Signs could be installed to
discourage pedestrians from usmg Conwell Street and/or to encourage use of
alternate routes. For example, signs could direct pedestrians down Cemetery Road
and route them to either of the following:

1. to the cemetery path to Standish Ave to Standish Street, or
2. to Wareham Street to Standish Ave to Standish Street, or
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3. to Standish Street.

These alternate roads carry less traffic which would minimize the accident potential for
pedestrians. This option offers a nice view of the Pilgrim Monument and links to
sidewalks on Standish Street which directly leads to MacMillan Wharf and the center
of town.

Although bicyclists could also be rerouted, designating bicycle routes requires specific
design treatments which is may not be feasible considering the limitations of the

alternate routes being proposed.

Advantages
Removes pedestrians from busy Conwell Street which minimizes conflicts with

vehicles. Provides direct connection to town center and MacMillan Whairf with nice
views of Pilgrim Monument.

Disadvantages

Desighating pedestrian routes may require specific safety features (e.g.,
sidewalks/paths) which may not be feasible on some routes. Minimizes pedestrian
activity along Conwell Street which may impact businesses. Increases activity along
normally unused roads which may invade privacy. May create a security problem
since back roads are not well lit at night. The cemetery closes from 7 PM to 6 AM each

night.

Cost
The cost for signage to redirect alternate modes of transportation would be

approximately $1,200.

Traffic Calming

Traffic calming strategies consist of a variety of techniques designed to slow down
traffic, divert traffic to another road and/or encourage a mode change (e.g., shifting
from driving to walking or bicycling). Traffic calming measures have been very
successful in Europe and have recently shown positive results in the United States.

Traffic calming measures implemented on Conwell Street will minimize the
vehicular/alternate mode conflicts while improving the visual character of the corridor.
Staff has evaluated two options for traffic calming: speed control and volume control.
Speed controls are more widely used than volume controls since diverting traffic (i.e.
volume control) may impact parallel roads. Bensfits are generally the same but the
techniques used are different. The two options are discussed below:

Option 10: Speed Controls

This option provides techniques that slow vehicle speeds while malntammg traffic flow
throughout the corridor. Slowing vehicle speeds will enhance the safety for alternate
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modes travelling on the road. Some of the more common speed control techniques
used in the United States are discussed below.

» Roundabouts - Slows vehicles and improves safety at intersections by creating
circular traffic pattemns.

 Channelization - Diverts traffic and improves safety for pedestrians by providing
pedestrian refuges and mid-block median islands.

« Speed Humps - Unlike speed bumps, this treatment provides a long gradual
pavement change to slow vehicles. Can be permanent or portable.

* Speed Tables - Similar to speed humps, this treatment is constructed with a flat
portion which doubles as pedestrian crosswalk.

+ Angle Points - Diverts traffic and narrows road to minimize speeds.

» Road Surface changes - Highlights slow travel zones (pedestrian activity areas) by
altering the surface type of the road (e.g., cobblestone, brick pavers, textured brick).

Advantages
~ Slows vehicles on Conwell Street. Improves bicycle/pedestrian safety along the

corridor. Creates a pedestrian-friendly environment.

Disadvantage
The unique characteristics of Conwell Street may limit installation of certain traffic

calming techniques. Traffic calming is a new idea and has not yet been adopted on a
national level even though is has proven successful in Europe and some U.S. cities.
There may be some liability issues associated with uncertainties in implementing new
techniques. Certain techniques can make snow plowing difficult.

Cost

The cost for individual speed control improvements can range from $500 to $15,000.

A comprehensive speed control traffic calming design for the entire length of Conwell
Street could cost up to $50,000. Staff can develop a range of costs for several traffic
calming scenarios depending on the fiscal limitations of the Town.

Option 11: Volume Controls

This option is similar to the speed control technique except that it discourages vehicles
from travelling along a roadway. Measures installed make it time consuming and
inconvenient for motorists travelling along a corridor. Therefore, speed and traffic
volumes are reduced making it safer for alternate modes. Some of the more common
volume control techniques used in the United States are shown below:

« Intersection Diverters - Improves flow and safety at intersections by providing right-in-
right-out only traffic movements, raised curbs, traffic islands and physical barriers.
« Street Closures - Closes street to through-traffic and creates pedestrian environment.
* Street Narrowing - Also referred to as chokers and slow points, this treatment creates
a narrow road to slow vehicles. This measure is more appropriate for the wider
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Conwell Street North section. Installation of this measure on Conwell Street North will
create a more consistent design for the entire length of Conweli Street.

Advantage
Slows vehicles and reduces traffic.congestion on Conwell Street. Creates a

preference for alternate modes of transportation by providing safe bicycle/pedestrian
accommodations. Creates a pedestrian-friendly environment.

Disadvantage

The unique characteristics of Conwell Street may limit installation of certain traffic
calming techniques. Traffic calming is a new idea and has not yet been adopted on a
national level although is has proven successful in Europe and some U.S. cities.
There may be some liability issues associated with the uncertainties in implementing
new techniques. Impacts are created on other streets by the diversion of traffic from
Conwell Street. Certain techniques can make snow plowing difficuit.

Cost

The cost for individual volume control measures can range from $500 to $7,000. A full
range of volume control techniques installed on Conwell Street could cost up to
$50,000. Staff can develop a range of costs for several traffic calming scenarios
depending on the fiscal limitations of the Town.

The most effective use of the traffic techniques discussed in options 10 and 11 above
is to integrate an assortment of individual designs to provide a comprehensive plan for
Conwell Street. Examples of traffic calming treatments are discussed in detail along
with fllustrations in Appendix B2. If the Town of Provincetown elects to implement
traffic calming strategies, staff can discuss and develop a plan, with estimated cost,
that is appropriate for Conwell Street.

One-Way Street

Changing Conwell Street to a one-way street could minimize many alternate
mode/vehicular conflicts. Motorists are more attentive of alternate modes on one-way
streets since they don’t have to monitor as many vehicle related conflicts (e.g.,
approaching vehicles, turning vehicles). One-way streets also simplify pedestrian
crossings since traffic is only coming from one direction. In addition, a one-way street
may allow room for a sidewalk which would further enhance safety for pedestrians.

A one-way street southbound (towards Bradford Street) is more appropriate than
northbound for two reasons. Firstly, as shown back in Table 1, the southbound traffic
volume is much higher than the northbound indicating the need to preserve the more
utilized southbound movement. Secondly, Conwell Street is an important connector
road for people exiting Route 6 to get into the town center. There is more time and
choices for people leaving town rather than arriving.
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There are two sides of the argument when discussing impacts to businesses when a
street is changed from a two-way to a one-way. The number of motorists travelling to
businesses may decline due to the change in travel patterns. However, creating a
pedestrian friendly corridor (e.g., Commercial Street) encourages more activity which
could increase business. Vehicular-reliant businesses (e.g., gas stations) would
experience negative impacts related to this concept.

Without bicycle facilities (path or lane), bicyclists would have to follow the same “rules
of the road” as vehicles on a one-way street (i.e., bicyclists could only travel one-way
southbound and would have to dismount in the northbound direction). However, with
proper separation, it may be possible to incorporate bicycle traffic on each side of the
one-way street, thereby allowing north and south travel on Conwell Street.

Staff has evaluated three different segments of Conwell Street that could be made a
one-way. Options 12a through 12¢ are discussed below.

Option 12a: Route 6 to Bradford Street
This option requires making the entire length of Conwell Street one-way southbound.
While this option can greatly improve safety for all users of the corridor it requires the
most significant adjustment in travel patterns.

Advantages
Allows for contiguous design of the corridor and enhances safety for the entire length

of Conwell Street. Provides a pedestrian friendly environment.

Disadvantage
Creates a major change in travel patterns for Provincetown. Requires redesignation of

travel patterns (with new design) and signage on state highway Route 6 which
‘requires approval from the Massachusetts Highway Department (MHD). Requires
rerouting of patrons/delivery trucks to access the site. Traffic volumes would increase
on other roads providing access to Route 6.

Cost

The cost for this option would be related to removing, relocating and installing signs
and pavement markings. Another cost would be for alterations required on state
highway Route 6 (under the jurisdiction of MHD). Although it requires further research,
it is expected that this option could be cost prohibitive. Due to the cost and potential
difficulties related to approval from the MHD, this may not be a feasible option.

Option 12b: Cemetery Road to Bradford Street

This option requires making Conwell Street one-way southbound starting at Cemetery
Road. It allows for two-way access to businesses along the North section of Conwell
Street while improving safety for the harrow South section of Conwell Street.
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Advantages ‘
Allows vehicular access to Conwell Street North businesses. Improves safety for all

transportation users on the narrow Conwell Street South section. Creates pedestrian
friendly environment.

Disadvantages

Creates a change in travel patterns where Cemetery Road and connecting roads
would experience more traffic. Limits vehicular access to businesses on Conwell
Street South. Increases traffic on other roads, especially the less travelled Cemetery
road.

Cost .

The cost for this option would be related to removing, relocating and instailing signs
and pavement markings. Costs related to impacts and signage on other streets needs
further research before estimates can be made for this option. Staff can perform a
more detailed analysis of this option per the Town of Provincetown’s request.

Option 12c: Harry Kemp Way to Bradford Street

This option requires making Conwell Street one-way southbound starting at Harry
Kemp Way. This option would maintain two-way vehicular access to businesses from
Route 6 to Harry Kemp. It also maintains two-way travel from Conwell Street (north)
to/from Harry Kemp Way (east).

Advantages
Allows two-way vehicular access to most of Conwell Street businesses. Maintains two-

way travel from Conwell Street North to Harry Kemp Way. Improves safety for
transportation users on this narrow section of Conwell Street. Creates a pedestrian
friendly environment. '

" Disadvantages :
Creates a change in travel patterns, although less significant than the other one-way

options. Increases traffic on other roads, though not as significant an impact as other
one-way options. Requires alternate modes to share the narrow roadway where two-
way traffic begins at Harry Kemp Road.

Cost

The cost for this option would be related to removing, relocating and installing signs
and pavement markings. Cost related to impacts and signage on other streets
requires further research. Staff can perform a more detailed analysis of this option per
the Town of Provincetown's request.

Other Options

Option 13: Access Management
The implementation of an access management plan can provide better access to
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development while improving the flow and safety for alf transportation modes along
Conwell Street. Access management technigues include, but are not limited to, the
following:

« Limit the number of driveways

* Limit the width of driveways

«» Consolidation (sharing) of driveways by adjacent developments
* Increase the spacing between driveways

« Improve channelization (e.g., islands) at intersections/driveways

The above techniques reduce conflict areas for vehicles. Better controlled vehicles
also improves the safety for alternate modes, especially at commercial driveways.
Access management can be instailed at existing developments or at future
developments. For example, redevelopment of the old A & P parcel could include
access management measures such as fewer driveways and connections to adjacent
developments.

Unfortunately, not all business owners are willing to alter their driveways. These
owners must be educated about the potential benefits related to access management
(e.g., improved fiow to their site, better parking configuration, reduction in number of
accidents and potential increase in patrons).

Advantage
Provides better access to developments while improving the flow and safety for all

transportation modes along Conwell Street. Minimizes accident conflict areas.
Creates a more pedestrian friendly environment.
May increase business.

Disadvantage
Requires cooperation of existing businesses along Conwell Street.

Cost :

This option varies depending on the access management techniques implemented.
The cost can range from approximately $500 (for one technique) to $50,000 for a
complete access management plan. If the Town pursues this option the staff can
develop a plan, with cost estimates, that is appropriate for Conwell Street.

Option 15: Utilize Old A & P as Intermodal Link

This option would use the old A & P Parcel as a intermodal link for tourists traveliing
into Provincetown. The parcel could be used as a parking lot for tourist entering
Provincetown at which point they could use alternate mode options to get to their
destinations. The alternate mode options could include the following:

« provide bicycle rentals
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» construct sidewalks so people can walk to town

» provide local trolley stop at this location

» provide shuttle service to town center from parking lot
« install bus shelter and/or benches

This concept would prevént motorist from entering the congested town center area
(e.g., Commercial Street and Bradford Street) by encouraging use of the alternate
mode options. Similar to ferry parking for island travellers, people could leave their
vehicles at the parking lot and pick them up upon leaving Provincetown.

It is important to note that any redevelopment of this parcel should include access
management measures (see Option 13).

Advantage
Reduces traffic congestion in the town center area. Would reileve some of the parking

problems occurring in Provincetown during the summer. Encourages tourists to
experience the pedestrian friendly Provincetown on foot without the worries of traffic
and parking.

Disadvantage

Requires town to purchase or lease this parking lot (although shared parking could be
used). Requires upgrades to the site including access improvements, sidewalks and
other amenities to accommodate alternate modes of transportation.

Cost

The cost for this option varies widely depending on what type of measures are
implemented. Purchase of the property would be the most expensive. Other costs
would be related to providing sidewalks and/or servicing this location with public
transportation. If requested, staff can develop a plan with specific improvement
measures and costs for this option. :

CONCLUSION AND RECOMMENDATIONS

The unique transportation characteristics of Provincetown’s street system required a
creative approach to evaluate safety improvements along the Conwell Street corridor.
The setting of the area, the values of the community and the needs of the
transportation users have all been considered in the evaluation of improvement
alternatives for Conwell Street. '

Based on traffic data collection and observation of existing traffic patterns (including
alternate modes and vehicles) on Conwell Street, the CCC transportation staff has
developed a number of options to improve safety for all users of Conwell Street. The
Town of Provincetown may wish to use one or a combination of the improvement
options discussed in this report. Below staff has recommended short term and long
term options that were deemed most beneficial and cost effective for the specific study
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area. Financing for these improvements are expected to come from Town funds or
from Town Chapter 90 funds. These recommendations are not ranked by order.
[llustrations and photographs of improvement options discussed below as well as
others are shown in Appendix A and B.

Short Term Recommendations
The short term recommendations discussed below are generally low cost options that
could be easily implemented in a short time frame with immediate benefits.

#3 Crosswalks/Stop Lines & Center Lines (Standard White Pavernent Markings)
Crosswalks direct pedestrians to safe crossings and alert motorists of pedestrian
activity areas. This option is expected to reduce vehicular/pedestrian conflicts and, in
turn, reduce accident potential at intersections. Stop lines should also be installed
with the crosswalks. Where needed, center lines should also be repainted.

COST: $1,500 ($450 for the crosswalk and stop line at Cemetery Road, $250 at
Bradford Street and $800 at Harry Kemp Way). Repainted center lines cost $ 0.72 per
linear foot. Additional costs would be related to maintenance.

#4 Bradford Street Connection 7
This option is a low cost measure which is expected to significantly enhance the safety
for pedestrians travelling from Conwell Street to Bradford Street. It removes
pedestrians from a busy intersection which minimizes vehicular/pedestrian conflicts.

COST: $ 700.

# 5 Route 6 Pedestrian Button Sign ‘
Conwell Street and Race Point Road are critical links for altemate modes as they

travel from the town center to the Cape Cod National Seashore. Route 6 is part of this
fink and should provide safe crossings. To enhance the use of the pedestrian button
staff recommends that a sign be located to clearly identify where the pedestrian button
is located. Relocation of the pedestrian button closer to the walkway would further
enhance safety but may not be cost effective. This simple measures will improve the
safety for alternate modes crossing Route 6.

COST: $200 for a sign. Relocation of pedestrian button would cost an additional
$5,000.

#6 Pedestrian/Bicycle Signs and/or #7 Share the Road/Traffic Calming Signs
Installation of signs to control the movement of alternate modes and alert motorist of
their presence are a low cost solution that can improve safety for all modes of
transportation.

COST: $1,200 ($700 for regulatory and warning signs and $500 for SHARE THE
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ROAD or traffic calming signs).

# 10 Traffic Calming Techniques

Traffic calming measures such as speed controls can slow the speed of vehicles while
providing safe areas for pedestrians. Recommended measures include road surface
changes and speed tables/humps.

COST: Costs for traffic calming measures at crosswalks and intersections are itemized
for three different pavement types: street print (fake brick printed on asphalt), brick
pavers (actual brick) and cobblestone. Additional costs would be related to
maintenance.

For crosswalk with altered pavement surface:

» Street Print $10.00/square foot $10,500 for 3 crosswalks
* Brick Pavers $20.00/square foot $21,000 for 3 crosswalks
» Cobblestone $30.00/square foot $31,500 for 3 crosswalks

Altered pavement surface for entire intersection (Conwell/Bradford St):
* Street Print $9,120

* Bricks $18,240

* Cobblestone $27,360

For speed humps on roadway:
*» Raised surface $2,000/speed hump $8,000 for 4 humps

A speed hump would cost more if it included one of the pavement surface changes
shown above. Temporary speed humps (see Appendix B2) can be installed if the
Town wants the option to relocate them. Four portable speed humps would cost
approximately $13,600.

Long Term Recommendations

The long term recommendations discussed below are comparatively higher cost
options that require more time to implement based on a full review of impacts and the
time needed to obtain approvals.

#1 Sidewalks and/or #2 Bicycle Accommodations on Conwell Strest North
Conwell Street North may be wide enough to construct a sidewalk and/or bicycle

accommodations without requiring major alterations to the roadway. A sidewalk is
recommended on the west side of Conwell Street from Route 6 to Cemetery Road.
Bicycle accommodations may be possible with a shared lane, bicycle lane or a
shoulder,

COST: A sidewalk from Route 6 to Cemetery Road would cost approximately $10,725.
The cost for a shared lane, bicycle lane or shoulder where adequate pavement width
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is available would be for striping a pavement marking {$825) and bicycle sighage
($700). If required, road widening would cost approximately $55.00/LF. Further
research is required to identify the need for widening. Additional costs wouid be
related to maintenance.

#10 and #11 Traffic Calming Techniques
Traffic calming measures can have an effect on vehicle speeds as well as the volume

of traffic. Volume controls such as diverters {prohibits certain movements) may
discourage motorist from travelling on a road. If the Town wishes to divert traffic from
Conwell Street the CCC staff will develop a traffic calming plan to address this
objective. Staff recommends speed controls which are more widely used than volume
controls. Recommended speed controls include roundabouts, chicanes and chokers.
Chicanes and chokers slow vehicle speeds by narrowing the road and changing the
path of vehicles. Below is a range of cost for these measures. Additional costs would
be related to maintenance.

+ Roundabouts - $2,000 to $15,000 depending on design. This technique could be
installed at the Conwell Street/Cemetery Road intersection and possibly at the Harry
Kemp Way intersection if right-of-way is available.

« Angle Points - Cost approximately $1,000 to $5,000. Approximately 4 could be
installed on Conwell Street for a cost of $4,000 to $20,000.

#12b or #12¢ One-Way Street Southbound With #1 Sidewalks and/or #2 Bicycle

Accommodations

Changing Conwell Street to a one-way street southbound creates opportunities to
improve safety for alternate modes by providing room for pedestrian and/or bicycle
accommodations. Option 12b is more beneficial for alternate modes but has a greater
impact on vehicular traffic compared to option 12c. Both options are discussed below:

- Option 12b - Cemetery Road to Bradford Street: This option is better for alternate
modes since it creates room for a pedestrian and/or bicycle facility from Bradford
Street to Cemetery Road. Coupled with accommodations (e.g., bicycle lane and/or
sidewalks) on the wider Conwell Street North section, this measure would improve
safety for the entire length of Conwell Street. The disadvantage of this option is that it
inconveniences motorists and may increase traffic on adjacent local roads (especially
Cemetery Road).

Option 12c - Harry Kemp Way to Bradford Street:

Although this option creates room for a pedestrian and/or bicycle facility from Bradford
Street to Harry Kemp Road, it still requires alternate modes to share the narrow road
segment from Harry Kemp to Cemetery Road). This option does however, allow two-
way vehicular access to Harry Kemp Road from Conwell Street North, thus minimizing
impacts on adjacent local roads.
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COST: The cost of these two options requires further review to determine the feasibility
of certain measures within each option. Costs for changing to a one-way street are
related to removing, relocating and installing signs and pavement markings. Costs for
constructing alternate mode facilities vary depending on the facility constructed.
Additional costs would be related to maintenance.

#13 Access Management :
Access management techniques installed on Conwell Street can improve the flow of

traffic while enhancing safety for alternate modes. Access management is appropriate
for the Conwell Street North section and at the Harry Kemp Way intersection.

COST: Below are a list of recommended measures with costs:

* Reduce width of driveways - $500 to $2,000 per driveway

» interconnect adjacent parcels - $500 to $5,000 per connection
¢ Share driveways -  $2,000 to $10,000

« Install channelization - ' $1,000 to $10,000

« Limit the number of driveways - Town should a adopt a policy for new development

#14 Utilize Old A & P Parcel as Intermodal Link

Use of this parcel could provide three benefits to Provincetown. It could reduce traffic
congestion, relieve parking problems and provide a safe and pedestrian friendly
environment. This option would require a range of measures to be fully effective.

COST: Costs would be related to purchasing (listed price is $500,000 for entire site) or
leasing the land, providing transit to this location and/or constructing alternate mode
facilities (e.g., bus shelter, sidewalk/bicycle accommodations) so tourist can leave their
vehicles at the site. A more detailed review of each measure implemented is required
before a cost can be estimated for this option.

The above short and long term staff recommendations should not diminish the value of
other options presented in this report. They are merely recommendations staff
considers to be the most beneficial and cost effective for the study location. Other
options may be deemed more beneficial or appropriate based on the Town'’s needs.
lllustrations and photographs of several improvement options are shown in Appendix
A and B of this report. Staff is available to assist in the implementation, evaluation and
identification of potential funding sources for any improvement options the Town would
like to advance. :
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Appendix A2: Conwell Street/Cemetery Road Roundabout







Appendix A3: Route 6 Pedestrian Button Sign
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Appendix A5: Potential Rerouting of Pedestrians
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Appendix B1: Signage
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TRAFFIC CALMING TECHNIQUES

1. Intersection Diverters—These
applications include partial divercers
used to create right-in right-out only
traffic movements ac a “T’ intersecuon
and full diagonal diverrers used two alter
network flow parterns by bisecting a
four-way intersection. lmplementation
involves construction of raised curbs,
traffic islands, physical barricades and
other visual components.

2. Roundabouts—Traffic circles,
roundabouts and mini-roundabouts are
used to create circular flow parterns oper-
ating under yield rather than stop control
conditions. The radius of the round-
about and physical means of construct-
ing the island are the most significant
design and operational issues.

3. Channelizarion—Commonly used
features include pedestrian refuge treac-
ments, mid-block median islands and
other more cradicional forms of intersec-
tion raffic control islands. These appli-
cations are used to horizontally alrer
motor vehicle paths of cravel and to
divert traffic wirhin the roadway nerwork
by restricting certain intersection turning
movements (Figure 1).

4, Speed Humps—Carefully profiled
humps creating vertical constraines on
speed are designed based on desired motor
vehicle speed. These features are com-
monly placed at intervals along the street
or roadway ranging from 80 m o 130 m.

5. Speed Tables—Vertically applied

speed constraine applications, similar to

ITE JOURNAL / AUGUST 1997

speed humps, are constructed with a
rable or flat portion which typically dou-
bles as a pedestrian crosswalk (Figure 2).
The result creates a roadway environ-
ment where other modes of travel (e.g.,
walking) ate given priority. These appli-
cations can also be applied at intersection
locations (Figure 3). However, bollards
or ather raised fearures must be used to
channelize moror vehicle movements in
the absence of a physical curb line along
radius recurns (Figure 4). '

6. Street Narrowing—also referred
to as slow points and chokers, these
apptications are creared by curb modifi-
carions, channelization and often land-

T ————-

Figure 1. Channelization used for infersection restriction,

scaping features to narrow the roadway
to 2 minimum widch, Shy distance and
side friction from these fearures creates a
speed ceduction. These applications are
also used ar intersections,

7. Angle Points/Chicanes—Con-
strucred along the edge of travel way sim-
ilar to street narrowing features, these
modifications create a more dramaric
horizontal deflection in the path of travel
for motor vehicles. Wich respect to speed
reduction, the most effecrive applications
extend laterally ourt into the initial cen-
terline of the roadway.

8. Driveway Links—This application
involves drastically altering the rypical
section and alignment characteristics of
the roadway environment (e.g,, from a
street to a driveway) while maintaining
the connectivity within the surrounding
roadway nerwork. Alleyways have served
this function in the past but in most
cases have been limited to commercial
service access.

9. Gateway/Perimeter Treatments—
A variety of visual and physical fearures
are used to communicate a message thac
the mortor vehicle driver is entering a spe-
cial area within the urban roadway net-
work. Signs, intersection narrowings and
land landscaping features are used sepa-
rately or in combination to create this
effect.

10. Street Closure—Commonly used
in new subdivisions by constructing cul-
de-sacs, this highly constrictive measure
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impacts network traffic fows. by elimi-
nating neighborhood cut-through traffic.
These applications are difficult to imple-
ment on existing roadways due to right
of way constraints, disruption to emer-
gency vehicle operation and problems
with establishing a precedence for street
closures. '



__-—Street Light

/Comer stones
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Rarrp length 600 mm min

™— Plateau height W0mm ..
paved in biockpaving with
a distinctive colour ond a
textured finish

Fovemnent

Pavement should be 1-2cm higher than Plateau
to assist people with a visual handicap

i

NMOT TO SCALE

Figure 12. Detail of paved raised junction,

Figure 64. Traffic calming sign
used in many European
countries.

2.1.4 Examples of relevant traffic
orders

Cycle facilitv.

PEDESTRIAN
ZONE

E xcept for
loading by

AR ZONE

Pedestrianized zone.

Finally!

g

The correct solution 10 controlling traffic speeds!

Portable molded rubber speed restrictors, Quickly
installed - easily removed and relocated. Parabolic
profile unaffected by weather, heat or waffic. Panels

—

measuring 2° x 7" are installed to make 14’ 10 22’ long
bumps, measuring 3™ high at the center seam and 1/8™ at
the approach edge. Control speeds 25-50 mph. See us
at ATSSA booth #665.




4 ralsed pedestrian crosswalk

snd narrow corner radius design

‘ discaurage nonlocal traffic
and nigh speeds in s
residential neighborhood.

' {Carbondale, il

A clearty dafineated and slavated
crosswalk, signage, and appropriate
wurning radius design contribute [0 this
pegestrian-inendly intersection.



TRAFFIC CALMING AND TRAFFIC MANAGEMENT MEASURES

Figure 40. Examples of chicane design showing two streets with and without chicanes.
{Based on C.R.O.W 1988).
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CIVILISED STREETS! A GUIrDE TO TRAFFIC CALMING

Left: bus berth.
Right: change in road surface material.

2.1.2 Measures that can be used
at junctions

gtf

P > *

i e N v

e i e T A T |
—.:=====Eg-:==‘. |:/
S

Above left: entrance | gateway {reatment.
Above right. raised junction.

Below left: roundabout.

Below right. mountable shoulders.

R R TR T A A e R TR B, €



Figure 5. Road hump extending over the whole carriageway.

17




Figure 7. Paved flat-top road humps

18

wused as pedestrian crossings.




affected.

rainage s un

Figure 30. Pinch poin'ts where existing d
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Figure 38. Carriageway
between pinch points paved in
different material and colour.

S
rlumuﬂummutrinuiitiiluli HIILII

Figure 34, Pavement widening.
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Figure 81. Traffic calming in the historic town centre of Rheinbach.
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Figure 94. Entrance treatment in a one-way street in Eindhoven.
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PEPEE—— [ e

Figure 98. Raised zebra crossings (Deventer).
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Separated Bicycle Facilities
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ppendGC1ConweII St Speed & Traffic Characteristics
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Appendix C1: Conwell St Speed & Traffic Characteristics
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Appendix C2: Conwell St Intersection Traffic Volumes
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APPENDIX D: ATR & TMC DATA COLLECTION

AppenleD1 Automatic Traffic Recorder Data

APP-?@R'_D2_:{.f.'_l'_urn_ing__ Movement Count Data




Appendix D1: Automatic Traffic Recorder Data
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SITE NC. ; oD . TECHS:l/)f ‘!/QCJ
- I PN
LOCATION: Con W Mk 5€ = :{zc’ 6
| N , |
TOWN: @/ _ L oPn
COUNTER NUMBER: {n/\ el
START TIME: 90 END TIME: 12 -©°
DIRECTION: CHANNEL 1 _ A5 CHANNEL 2 52
PAVEMENT WIDTH: % 2! TUBE LENGTH: 23
SET UP CHECK PICK UP
DATE X(2e] 9% 8-2%-9
TIME 2959 | 2. Zo
WEATHER e Ba S UA
VOLTAGE Gl i G.Y
WORKING? Y/N \/ Y,
NOTES:
_________ @ al_Dote —sleap 2 vovwme Coont
3 2@7\574



“cation : CONWELL ST S OF RT 6 Cape Cod Commissian

ather : CLEAR 3225 Main Street Site Code : 20709
Counter : TM1 Barnstable, MA 02630 Start Date: 08/24/98
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: : Page : 1
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? Scation : CONWELL ST S OF RT 6 Cape Cod Commission

rather : CLEAR 3225 Main Street Site Code : 20709
Counter - : TM1 Barnstable, MA 02630 Start Date: 08/24/98
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‘ ) L Page HE|
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0% 0% 58.9% §9.4% 33.0% .0% 0%
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- 550 495 522
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567 573 573
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100 0 7 20 50 22 1 0 0 o 0 1] V] 4} 26
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110 a 3 35 59 12 4] 1] 1] 0 0 1] 0 Q 26
65 0 1 16 32 15 1 0 1] 1] 0 0 [+] 1] 27
1,523 25 S0 394 728 276 9 1 0 ] 1 0 0 0 25
Percent 1.6 5.9 259 47.8 18.1 [1X3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
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11:00 * * * * * * * * n L] £ * * * E S
g-pM *, * ® * - * * * * E * * * L] *
01:00 » * * * » * * x * x * * * * *
02:00 * * x * * x * * * * * *® Ll * x
33:60 * * » * * * * * * x * * * * *
34‘00 * * » & % x * * x x * * * * *
05:00 * » * * ® * * * *® * L * * * *
06_00 " * * * * * * * *® * » * * x x
97:00 * * x * £ * * x * * * * * * *®
18:00 * * * * * * * x x * * L * * x
3900 - * *® Ll * £ * * ] * * * E | * *
10:00 * x * ¥ *x » * E L - x ) * L d * *
1100 * x » * x * E * » * * * * * E 3
Coily 614 10 30 123 294 142 13 2 ] 0 i 0 0 0 27
1 lals
Percent 1.6 4.9 20.0 479 23.1 2.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0
“Total
atile Speeds 10% 15% 50% 85% 90%

20.9 222 274 323 334

?MPH Pace Speed @ 25-35

ssdhmber in pace : 436 '
% in pace ;710

' }ed.Exceeded : 45 MPH S5 MPH 65 MPH

- icentage : 0.0 0.0 0.0

Totals : i} 0 0

JANUS File ; 20709.jd R Printed : 8/31/98 Page: 3



Cape Cod Commission

3225 Main Street
Barnstable, MA 02630
ycation : conwell stsof it 6 Site 20709
ther : CLEAR ) Date: 08/26/98
venter @ TM1 Direction: SB File : spd-60
© gin Total 1-14 15-19 20-24 25-29 3034 3539 4044 4549 50-54 55-59 60-64 65-69 70-99 Avg
ne MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH

}2:AM L] * * *x * * *» x = * * * * * x
01:00 E ] * * * * x * * x * * - * = *
02:00 * E ] » x P * *x E ] L] *x - E *x *x a
‘03:[}0 * L * * ® * ] * ] * x * * * *
04:00 L] x * * x * * E E ] * *x x * * E )
05:00 a x L] * * x * * * = * 1. * * L]

. 06‘00 * * * * L ] * * * *x E * * * * *
07:00 * * * * " x L] x E 3 * E ] * * ® L]
08:00 * % x * * * * * * x® * * - x *
09:00 * * »* * E ® L 3 3 x * L 3 * » n *
10:00 x = * x - * » x * E * * * L] *
11.00 * ] * ] * * * x x E 3 * * ® x ®
Z:PM * E ] * ] E L] * x * E ] . * » x *x
01:00 395 3 50 181 127 32 1 1 o] 0 ] 0 0 0 24
02:00 362 7 43 161 122 25 4 0 0 0 0 0 0 0 24

. 03:00 340 5 39 161 11 23 1 0 0 0 0 0 0 0 24

14:00 307 11 37 122 111 25 0 1 0 ) 0 0 0 0 24
05:00 216 ) 16 87 82 3 0 0 o 0 0 0 0 0 25
06:00° 219 3 25 74 91 25 1 0 0 ] 0 ] ¢ 0 25
07:00 175 2 17 58 68 28 2 0 0 0 0 0 i} o 25
0%:00 125 3 11 31 50 28 2 0 0 0 0 o 0 0 26
19:00 3% 0 4 23 47 14 0 0 0 0 0 0 ] ] 26
10:00 67 0 4 21 26 13 1 2 0 0 0 0 0 0 26
11:00° 53 0 1 6 26 18 ] 0 0 ] 0 0 -0 1] 28

Ty 2,347 34 247 925 861 262 14 4 0 0 0 i 0 0 24
! pis
Percent 1.4 10.5 394 36.7 11.2 0.6 0.2 0.0 0.0 0.0 0.0 0.0 0.0
of Total
ntile Speeds 10% 15% 50% 85% 9%

19.1 20.4 24.8 29.6 30.9

‘MPH Pace Speed : 20-30

‘mber in pace :. 1,786
% in pace ;761

sed Exceeded : 45 MPH 55 MPH 65 MPH
. . jcentage 0.0 0.0 0.0
‘votals -0 0 o

JANUSFile : 20709jd  _ Printed : 8/31/98 Page: 1



Cape Cod Commission

3225 Main Street
: Barnstable, MA 02630
acation : conwell st sof it 6 , Site 20709
‘ther : CLEAR Date: 08/27/98
~-ounter : TMI1 ' Direction: SB File : spd-60
ioin Total 1-14 15-12 20-24 2529 3034  35-39 40-44 4549 50-54 55-59 60-64  63-69 70-99 Avg
| me MPH MPH  MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH
12:AM 24 0 1 [ 7 10 0 ¢ 1] [i] Q 4] 0 0 27
. 01:00 11 0 0 1 4 6" 0 0 0 0 0 ] 0 0 19
02:00 8 0 0 2 4 2 0 V] 1] 1] 0 0 0 0 27
03:00 5 0 0 3 1 1 i} 0 0 0 0 0 0 0 25
04:00 9 0 2 2 3 2 0 0 0 0 0 0 0 0 25
05:00 16 1 1 4 5 4 1 0 ) 0 0 0 0 ] 26
~06:00 55 1 0 n 25 14 2 2 0 0 0 0 0 o 28
07:00 125 i} 3 25 59 36 2 0 0 0 ] 0 0 0 27
‘08:00 155 3 5 35 60 48 4 0 0 0 0 0 0 0 27
09:00 206 2 17 56 79 49 3 0 [i] 0 0 0 i 0 26
13:00 285 5 29 88 120 40 3 0 0 [¢] 0 0 V] 0 25
i11:00 411 5 60 204 118 23 1 0 0 0 0 [V ] 0 23
12:PM 409 5 34 147 183 38 2 0 0 0 8 0 -0 0 25
01:00 368 11 33 135 146 41 2 0 0 0 0 0 0 0 24
02:00 330 18 34 114 122 40 1 1 0 0 0 0 0 0 24
0300 257 4 29 94 96 33 1 i) 0 T 0 0 0 0 24
04:00 294 s 24 117 115 30 3 0 0 0 0 0 o 0 24
05:00 246 5 30 72 102 35 2 0 0 0 0 0 0 0 25
06:00 238 0 17 91 98 31 1 0 0 0 0 0 0 0 25
0700 260 6 32 93 96 32 1 0 0 o 0 0 0 0 24
©08:00 172 0 14 45 79 33 1 0 0 0 0 0 0 0 26
09:00 95 0 4 31 36 19 5 0 0 0 0 6 0 0 26
10:00 87 0 2 17 46 20 2 0 0 0 0 ) 0 ] 27
11:00 47 1 1 10 16 3 1 0 0 0 0 0 0 ¢ 26
Ciky 4,113 77 i 1,403 1,630 595 38 3 ] 0 0 0 0 0 25
. ltals
Percent 1.8 9.0 34.1 39.6 14.5 0.9 0.1 0.0 0.0 0.0 0.0 0.0 0.0
~“Total
atile Speeds 10% 15% 56% 85% 9%
19.6 20.6 25.6 30.2 31.9
'MPH Pace Speed :  20-30
i-linber in pace 3,033
% in pace T 73T
eed Exceeded : 45 MPH 55 MPH 65 MPH
.- teentage : 0.0 0.0 0.0
Totals : 0 0 0

JANUS File : 20709jd Printed ; 8/31/98 Page: 2



1 cation : conwell st sof rt 6

Cape Cod Commission
3225 Main Street
Barnstable, MA 02630

Site 20709
ther : CLEAR Date: 08/28/98
v sunter : TM1 Direction: SB File spd-60
1 zn Total 1-14 15-19 20-24 25-29 30-34 35-39 4044 45-49 50-54 55-39 60-64 65-69 70-99 Ave
tone MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH
12:AM 16 0 0 1 9 S 1 0 [i} 0 0 0 i} 0 29
01:00 16 0 0 6 3 3 - 1 0 0 0 0 0 ] 0 27
;. 32:00 9 1} ] 5 ‘3 1 0 ] o ] 0 0 0 0 25
i 33:00 8 0 1 1 1 5 0 0 i) ¢} 0 0 0 ] 28
" 04:00 11 0 a 1 4 5 0 1 0 V] 0 0 0 2 30
(5:00 24 2 1 6 8 6 1 0 0 0 0 0 0 ¢ 25
- 96:00 55 1 1] 9 26 i8 0 1 0 0 0 0 0 0 28
¥r.00 163 0 3 21 83 55 1 0 0 b} 0 0 0 0 28
8:00 197 5 4 37 91 56 4 0 0 0 0 0 0 0 27
09:00 238 2 8 61 118 45 3 0 0 0 0 0 0 0 26
16:00 324 3 29 137 115 39 1 0 0 0 0 0 0 0 24
; '“:00 * - - * * ] ] » * * * - * * *
©2:PM * » * * * * * * « * * - * * *
01:00 * n L ] o* * * * » = * - = * * *
02:00 * * * * * * * * x * * x * * x
¥3:00 * * * * x * * * * * * » * = *
)4:00 * . L] * * * » * L ] x * » ] * x
. JS:OU * x * * E x * * » x » » £ ® *
06:00 * L » * * » E E x * * *® * * *
. 07:00 L] * » * * * ¥ * L x® L] * ® * £
LOR:00 * * * L] * * * L] * * * * * » x*
. 39-00 » » * * * * * * » * * » * x ’
io:uo * » * * x * » * * x o * * *x *
11:00 * * * . * * * * * M * * * * *
1 iy 1,061 13 46 285 464 239 12 2 0 0 0 I} 0 0 26
i N ;\ls
Percent 1.2 43 26,92 43.7 22.5 1.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0
c®Total
ntile Speeds 10% 15% 50% 85% 90%
20.8 21.8 27.0 32.0 331
. MPH Pace Speed : 20-30
1...:mber in pace 749
% in pace 70.6
{ ed Exceeded 45 MPH 55 MPH 65 MPH
I centage 0.0 0.0 0.0
Totals 0 . 0 o

JANUS File : 20709 jd

Printed : 8/31/98 Page: 3



site no. Y9999 , TECHS: _ 2~ ( L9

’ FIELD SHEET
LOCATION: Comvoll ot N ok  Brad Licd ot

TOWN: JO ~ Foldn
COUNTER NUMBER: ThA —F
START TIME: _ 2D & END TIME: 2 .oU
DIRECTION: CHANNEL 1 545 CHANNEL 2 W@
o~
PAVEMENT WIDTH: _ L\ TUBE LENGTH: _ &2
SET UP CHECK PICK UP
DATE ‘?"/1/‘[' & , 4.3
TIME [te & | | [EE!
WEATHER <[ eq IS
VOLTAGE AN : [
WORKING? Y/N Lo R

{

--.-____.._....—__—-..__.-.__.____—___.__——_——____._..—-__.‘___-..-.__.—.._.__..-————--___...__

——-_-_—.._._.—._.__.__.——_-.——-_......__...—___._.._——-—-—_-_-—_.___—__-.-._..__-——-—-—————————



L “iation : CONWELL ST N OF 6A Cape Cod Commission

Wweather : P-TOWN 3225 Main Street Site Code : 7151
Counter : TMG Barnstable, MA 024630 Start Date: 08/31/98
J IS File: 7151 (508) 362- 3828 File I.D. : 7151
o . Page |
~~gin " Mon. 08/31 Tues. wed, Thur. Fri. Weekday  Avg. sSat. sun.
e SB NB SB NB SB NB SB NB S8 NB S8 NB SB NB ] NB
1 .00 am * * * * 19 3 18 1 * * 18 2 * * * *
01:00 * * * * 6 1 10 0 * * 8 9 * » * *
02:00 > * * » 8 0 6 0 * » 7 0 * * * *
¢ 00 * * * g 0 8 1 . * 7 0 » * * *
G...00 * * » * 7 0 .0 0 * > 8 0 * * * *
05:00 * * * * 19 0 18 1 * * 18 i} * #* ) *
g o * * * * 37 2 40 1 * * 38 2 * * * *
o .60 * * * * 100 7 98 7 * * 99 7 * * * .
08:00 * * * * 180 3% 161 1% * * 170 24 o * >
02-00 * * * 19 91 193 38 * * 196 A * * * *
1 00 * * * * 228 102 245 60 * * 236 & * * * *
1y:00 * * * * 277 85 298 85 * * 288 85 * * * *
1 /00 pm * * * * 270 78 325 B0 * * 298 79 * * * *
.00 * * » * 235 88 264 9% * * 250 91 * * * *
02:00 * * 192 85 227 87 * * * * 210 86 * * * *
0 100 * * 232 115 230 92 * * * * 231 104 * * * *
0 00 * * 222 154 248 112 * * * * 235 133 * * * *
05:00 * * 216 122 176 74 * * * 196 98 * * * *
0400 * * 199 86 208 46 * * * * 204 66 * * * *
¢ 00 * * 175 4 174 22 * * * * 174 ¢ 33 * * * *
00:00 * * 132 50 120 11 > * * * 126 30 * * * *
09:00 * * 86 16 66 6 * * * * 76 1 * * » *
100 * « 7N 26 T4 3 * * * * 72 % * * * *
N0 * * 31 7 37 0 - * * * 34 4 * %* * *
als 0 0 1556 705 3151 944 1694 382 0 0 34990 Nithsr- O ] 0 0
€ bined o 2261 4095 2076 0 4213 0 -0
I ' '
Ava. WkDay 0% .0% 4B.6% 69.5% 98.5% 93.1% 52.9% 37.6%  .0%  .0% 0% 0% 0% 0%
A 'Peaks 11:00 10:00 11:00 11:00 11200 11:00
277 102 298 85 288 85
P Peaks 03:00 04:00 12:00 04:00 12:00 01:00 12:00 04:00
232 154 270 112 325 9% 298 133

'.ﬁs



: "écation : CONWELL ST N OF 6A Cape Cod Commission ]
ather : P-TOWN 3225 Main Street Site Cade : 7151
Counter @ TH4 Barnstable, MA 02630 Start Date: 08/31/98
UNUS File: 7151 (508) 3é2- 3828 File 1.D. : 7151
. Page 1
in 08/31 Mon. 09701 Tues. 09702 Wed. 09703 Thur. 09/04 Fri. Weekday 09/05 Sat. 09/06  Sun.
) Tott Totk Totl Totl Tatl Avg. Totl Totl
200 am * 22 19 * 20 * *
‘L= 00 * o 7 10 » 8 - »
02:00 * * 8 . 6 * 7 * *
:00 * i 6 9 * 8 * *
200 o * 7 10 * 8 * *
05:00 * * 19 19 * 19 * *
Pe:00 * * 39 41 * 40 * *
100 * * 107 105 * 106 * *
us:00 * * 214 175 * 194 4 *
* * 290 231 * 260 * *
* * 330 305 * 318 * *
* * 362 383 * 372 * *
© 200 pm * * 348 405 * 376 * *
. 1200 * * 323 358 * 340 * *
02:00 * 277 314 * * 296 * *
200 * . 347 322 * * 334 * *
- 200 * 376 360 * * 368 * *
u2:00 * 338 250 * * 294 * *
06:00 * 285 T 254 * * 270 * *
. 00 * 219 196 * " 208 * *
00 * 182 131 * * 156 * *
09:00 * 102 72 * * a7 * *
3100 * 97 7 * * a7 * *
g * 38 37 * * 38 * *
(utals o 2261 4095 2076 g Lo 0 0
9. WkDay .0% 53.6% 97.1% 45.2% .0% 0% .0%
AM Peaks 11:00 11:00 11:00
o 362 383 372
PM Peaks 04:00 04:00 12:00 12:00
375 360 405 376

ADTs



Cape Cod Commission

3225 Main Street
U Barnstable, MA 02630
~itlel : CONWELL ST N OF 6A ) Site 7151
e2 P-TOWN Date: 09/01/98
cle3 TM4 Direction; SB File : spd-60
‘gin Totai 1-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-34 55-59 60-64 65-69 70-9% Avg
‘ me MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH
12:AM & * * * * * x E3 & E) * * x * *
0{.00 £ * * * *® * * * E * * * * * £
02:00 * * * * * * * * * * * * * x *
0300 * X E ] £ * x *® £ * E *x * * » *
04:00 * * E L * * * = ® E ] * * * x *
05:00 * * * * * * x * * * x * * * *
06:00 * - * * * ¥ * x * * * * * * *
.07:00 * * L] * * * *x * - *x * » * * x
‘08:00 * * * K * * * * * * * * x * *
09:00 * * » * * * » * * * * * * * x
10:00 * * * * * * * . * * * * » x *
i ll:ﬂo * * ® * * * x * *x x * x B 3 * *x
L 2PM * - = * * * * * * * * * * ] *
01:00 » E S - x * * * x * ® * * * x *
02:00 174 2 39 56 58 18 1 0 ] 0 4] 0 1] 0 24
03:00 224 15 50 83 66 10 0 4] 0 0 0 0 4] 1] 22
0400 222 6 51 98 37 9 1 0 ] 0 o 0 0 0 22
05:00 219 4 45 102 59 9 0 0 0 0 0 0 0 a 22
G6:00 205 H] 36 73 65 21 2 a 1] o] 0 0 0 0 23
07:00 169 5 14 69 59 21 1 0 4] 1] 0 0 0 V] 24
08:00 139 3 20 62 40 14 0 o 0 0 0 0 0 ] 23
09:00 95 0 4 34 34 21 2 ] 0 ] 0 0 0 ] 26
10:00 69 1 8 22 28 8 1 1 0 [t] 0 0 0 ¢} 25
- 11:00 36 0 2 i4 12 & 2 0 1] 0 0 0 0 0 26
- ily 1,552 44 269 613 478 137 10 1 0 0 0 1] 0 0 23
tals
Percent 2.8 17.3 39.5 308 - 8.8 0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0
;"’..Toml ’
.ntile Speeds 10% 15% 50% 85% 90%
17.1 18.5 238 29.1 29.9
i ‘MPH Pace Speed : 20-30
i_..imber in pace : 1,091
% in pace : 703
‘eed Exceeded : 45 MPH 55 MPH 65 MPH
:rcentage : 0.0 00 . 0.0
Totals : ¢ 0 [¢]

JANUS File : 7151 jdf . Printed : 9/ 4/98 Page: 1



Cape Cod Commission

3225 Main Street
f Barnstable, MA 02630
el : CONWELL STN OF 6A Site 7151
e2 P-TOWN Date: 09/02/98
de3  ; TMH4 ‘ Direction: SB : File spd-60
gin Total I-14 15-19 2024 25-29 3034 3539 40-44 4540 50-54 55-59 60-64 6569 70-99 Ave
Lune MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MFPH MPH ‘
12:AM 1% [V 1 I . 8 6 0 0 ) 0 0 [ 0 ] 27
01:00 7 ) 1 1 .4 17 0 0 0 0 o 0 0 0 26
02:00 ] 0 0 1 3 3 1 0 0 0 o 0 ) 0 30
03:00 6 0 1 2 0 1 0 1 1 0 ] 0 ) ] 30
04:00 5 ] 1 0 1 3 ] o 0 0 ] 0 ¢ o 28
05:00 15 1 2 5 1 4 2 i} 0 0 0 0 ) 0 25
© 06:00 34 0 6 10 10 7 1 ] 0 0 0 ] 0 0 25
07:00 93 1 10 20 37 22 3 0 0 0 0 0 ] 0 26
08:00 177 5 16 54 66 33 3 ] 0 0 0 ] ] 0 25
09:00 195 6 35 69 66 i6 2 1 0 o 0 0 o 0 23
10:00 226 7 52 86 60 18 2 0 1 0 0 ] 0 0 23
11:00 266 6 45 128 64 23 0 0 0 0 0 0 0 0 3
[ 2:PM 269 ) 41 121 67 15 0 2 0 0 0 0 0 ) 22
01:00 254 5 43 119 74 10 2 1 0 0 0 0 0 0 3
02:00 217 6 37 108 56 10 0 0 0 0 ] 0 0 0 22
- 03:00 224 7 50 98 59 10 0 0 (i} 0 0 0 0 ] 22
24:00 256 11 41 108 77 19 i} 0 ) 0 0 0 0 0 23
05:00 178 7 18 62 67 23 1 0 0 0 ] 0 0 ] 24
06:00 206 4 28 77 69 24 4 0 ) o 0 0 0 0 24
07:00 175 8 23 83 45 14 2 0 ) 0 0 0 0 0 23
28:00 127 ] 17 45 48 12 0 0 0 0 0 0 ) 0 24
19:00 67 i 6 27 29 3 1 0 o ] 0 0 ¢ 0 24
10:00 77 1 ] 18 32 20 0 ) 0 0 0 ] ] 0 26
11:00 38 2 2 13 il 7 2 1 0 0 0 0 0 0 26
Dol 3,138 106 484 1,256 954 304 26 6 2 0 [ ) 0 G 23
i tals
Percent 3.4 15.4 40,0 30.4 9.7 0.8 0.2 0.1 0.0 0.0 0.0 0.0 0.6
{~Total
" .ntile Speeds 10% 15% 50% 85% 90%
17.1 18.8 239 29.3 304
{MPH Pace Speed :  20-30
{«timber in pace : 2,210 ;
% in pace 704
© ed Exceeded : 45 MPH 55 MPH 65 MPH
i centage . 0.1 0.0 0.0
Totals 2 0 0

JANUS File : 7151.jdf - Printed : 9/ 4/98 Page: 2



Cape Cod Commission

3225 Main Street
Barnstable, MA 02630
itlel : CONWELL ST N OF 6A Site 7151
¢2 :P-TOWN : Date: 09/03/98
wle3  TM4 Direction: .SB File : spd-60
¢ ogin Total 1-14 15-19 20-24 2529 30-34 35-39 4044 45-49 50-54 55-59 60-64 65-69 7099 Avg
L __me MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH
12:AM 21 4] 3 4 7 5 2 0 0 Q 0 0 0 0 27
01:00 11 0 1 4 .3 2" 1 0 0 0 0 0 0 0 26
02:00 3 ] 0 ] 1 2 ] ] ) 0 ] 0 ] 0 30
03:00 10 1 0 3 4 1 1 0 1] ] 0 0 4] 0 25
04:00 6 ¢] 1 1 2 2 0 0 0 0 0 1] 0 ] 26
05:00 22 0 4 6 5 5 2 0 0 1] 0 0 0 Q 26
06:00 33 2 4 6 13 6 2 0 1] 1] 0 ] 0 ] 25
07:00 85 0 16 24 25 15 5 0 0 0 1] 0 0 0 25
08.00 160 0 16 55 54 31 4 i 0 0 0 0 0 o 26
09:00 195 4 37 72 62 16 1 2 1 1] 0 0 ] 0 24
10000 240 12 37 110 59 19 3 0 4] 0 0 0 ¢ 0 23
11:00 283 21 58 130 61 10 2 1 4] 1] 1] 0 0 1] 22
L PM 329 21 73 152 72 12 1 1] 0 0 0 0] [\] 0 22
01:00 270 21 39 137 62 11 0 0 0 1] 0 g 0 0 22
02:00 * *® * * * x ® L] * * ] * * * x
‘03:00 E ® * » » » - - » E ] - * * . *
04:00 * * * £ * * * * L] = * * Ll L *
- 0%:00 * * * * * * . * * * * * » * x
06:00 * x® * * * * * * * * - * *x * *
. I07:00 * 3 * *® * * x E * * x *x * &* x
DR:00 * * * » x * * x * * * * * £ *
09:00 * * Y * * * * ] * » ] * * * %
10:(}0 * * E ] * x * * L * E S » » * * *
11:00 * * » * = * * * * » » * x - L3 *
Coaily 1,668 82 287 704 430 137 24 3 1 1] 1] 0 0. 0 23
! tals
Percent 49 172 42.2 258 8.2 1.4 0.2 0.1 0.0 0.0 0.0 0.0 0.0
 “Total ‘
atile Speeds 10% 15% 50% 85% 90%
16.35 17.9 233 29.0 30.0
| | MPH Pace Speed :  20-30
4+amber in pace : 1,134 .
% in pace : 68.0
i eed Exceeded : 45 MPH 55 MPH 65 MPH
i -reentage 0.1 0.0 0.0
Totals 1 0 0

JANUS File : 7151.jdf ) Printed : 9/4/98 Page: 3



Cape Cod Commission

3225 Main Strest
Bamnstable, MA 02630
tflel : CONWELL ST N OF 6A Site 7151
e2 :P-TOWN Date: 09/01/98
o el : TM4 Direction: NB File : spd-60
1 5in Total 1-14 15-19 20-24 25-29 30-34 3539 40-44 4549 50-54 55-59 60-64 65-69 70-99 Avg
C..ne MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH
12'AM * L] * * * x * L * x * £ * ¥ *
01:00 * P = * * = * * * * * * * * *
C2:00 * L * * * * * * x * * £ * * *
©13:00 * - - EY * * I} * a x * - * ® *
04:00 * * » » x * » * » * » * * + *
05:00 * * . * * * . * * . * = * - .
i ’600 * * » *® * * * * x * * x S L] L]
i ’7:00 » x x £ » . * * x * E " * * 3
i J8:00 * = - x * £ *x * = ] * x* *® * x
09:00 * * x * * *® * »* * * * * - * *
1000 * * * * * * * * * * * * * * *
L1000 * * x * * * * * * ] * ¥ * * *
Z:PM * * * * » * * * E * * * * * *
01:00 * * * * » * * * L] x * * ) * * x
02:00 74 2 12 34 16 9 1 0 0 4] 0 0 0 0 23
i 13:00 114 3 24 50 25 10 1 1 0 0 i} 0 0 0 23
[ 400 152 4 42 65 n 10 0 0 0 0 0 0 0 0 22
- U500 i18 2 20 50 33 1z 1 0 o 0 0 0 0 0 23
06:00 91 4 20 33 27 6 1 0 0 0 0 0 a 0 23
- 00 50 0 13 18 13 6 6 0 0 0 0 0 0 0 23
18:00 50 5 i8 18 7 2 0 0 0 0 0 0 0 0 20
19:00 16 1 5 8 2 0 0 v} 0 0 0 0 0 Q 20
10:00 30 0 8 13 7 i 0 1 0 0 0 0 0 0 23
_ 11:00 7 90 2 3 0 2 0 0 0 0 0 0 0 0 23
1 iy 702 21 164 292 161 58 4 2 0 0 0 0 0 0 23
Ll
Percent 3.0 234 41.6 229 - 83 0.6 0.3 6.0 0.0 0.0 0.0 0.0 0.0
¢ Total
atile Speeds 10% 15% 50% 85% 90 %
16.5 17.6 22.8 28.7 29.8
1 MPH Pace Speed :  15-25
Nainber in pace 456 .
% in pace : 650
¢ 'ed Exceeded : 45 MPH 55 MPH 65 MPH
1 ‘entage : 0.6 0.0 0.0
Totals : 4] 0 Q

JANUS File : 7151.jdf - - Printed : 9/ 4/98 Page: 1



Cape Cod Commission
3225 Main Street

; Barnstable, MA 02630
el : CONWELL ST N OF 6A Site 7151
‘e2  P-TOWN Date: 09/02/98
aile3 - TM4 Direction: NB File : spd-60
1 pn Total i-14  15-19  20-24  25-29  30-34 3539 4044 4549  50-54  55-59  60-64  65-6% 7099 Avg
T e MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH
T12:AM 3 o 0 2 1 0 0 0 0 0 0 0 0 0 24
©01:00 1 1 0 0 0 0~ 0 0 0 0 0 0 0 0 -
12:00 0 0 0 0 ‘0 0 0 0 0 0 0 0 0 0 0
13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
J4:00 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0
05:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
. 16:00 2 0 0 3 1 0 0 0 0 0 0 0 0 0 24
§7:00 5 0 2 0 3 0 )] 0 0 0 0 0 0 0 23
18:00 27 1 2 16 8- 0 0 0 0 0 0 0 0 0 23
09:00 85 4 19 25 28 8 1 0 0 0 o 0 0 0 23
10:00 109 7 30 37 26 8 0 0 1 0 0 0 0 0 2
100 78 7 19 25 19 8 0 0 0 0 0 0 0 0 22
1PM 79 7 19 27 20 4 1 1 0 8 0 0 0 0 22
y1:00 25 2 18 37 28 0 0 0 0 0 0 0 ] 0 22
02:00 90 3 16 25 36 7 2 0 1 0 0 0 0 0 24
. 13:00 96 3 12 41 31 g o o 1 0 0 0 0 0 24
14:00 103 3 19" 46 23 12 0 0 0 0 0 0 0 0 23
15:00 83 4 22 33 17 6 0 1 0 0 0 0 ] 0 22
06:00 51 ] 11 20 14 1 0 0 0 0 0 0 0 0 21
07:00 20 2 5 8 5 o 0 0 0 9 0 0 0 O} 21
i8:00 13 0 5 5 2 1 0 0 9 0 0 0 0 0 22
;. 19:00 4 0 1 3 0 0 0 0 0 0 0 0 0 0 21
10:00 5 1 2 2 0 0 0 0 0 0 0 0 0 0 17
11:00 0 Q- ] 0 0 0 0 0 0 0 0 0 0 0 0
Ty 939 50 202 353 262 63 4 7 3 0 0 0 0 0 22
" .als R
Percent 53 215 37.6 279 6.7 0.4 0.2 0.3 0.0 0.0 0.0 0.0 0.0
of Tolal
ntile Speeds 10% 15% 50% 85% 90%
16.1 17.3 23.1 28.7 29.6
I MPH Pace Speed :  20-30
1 - mber in pace ] 615
% in pace 65.5
{ ed Exceeded 45 MPH 55 MPH 65 MPH
1 pentage 0.3 0.0 0.0
Totals 3 1] 0
JANUS File : 7151jdf Printed ;. 9/ 4/98 Page: 2



Cape Cod Commission
3225 Main Street

- Bamstable, MA 02630
tlel : CONWELL ST N OF 6A Site 7151
le2 - P-TOWN Date: 09/03/98
e :TM4 Direction; NB ‘ File : spd-60
gin Total 1-i4 15-19 20-24 25-29 30-34 35-39 40-44 4549 50-54 55-59 60-64 65-69 70-99 Avg
. me MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH MPH
12:AM 13 0 Q 1 0 4] 1] 1] 4] 0 [\] 0 0 0 22
01:00 0 ¢ ] 0 0 o - 0 0 0 0 0 0 ] 0 0
02:00 0 0 0 o <0 0 0 0 0 0 0 0 0 0 0
03:00 1 V] 0 1 0 0 0 0 0 1] 0 0 0 0 22
04:00 it 0 0 0 0 0 0 0 0 0 a 0 0 0 0
05:00 1 0 i 0 0 0 0 0 0 0 0 0 0 0 17
06:00 1 i a 0 0 a 0 0 0 0 0 0 0 Q -
07:00 7 0 2 3 2 0 0 v} 0 0 0 0 0 0 2
08:00 13 2z 3 5 ¢ 3 0 0 V] 0 0 0 0 0 21
09:00 33 5 i5 11 5 2 a 0 0 0 0 ] 0 0 15
10:00 49 8 20 14 5 2 0 0 0 0 0 0 a. ¢ 19
. 11:00 89 2 24 33 20 5 3 2 0 a 0 0 0 0 23
i LPM 78 8 19 32 1 8 0 0 0 0 0 0 0 0 21
01:00 92 5 20 36 23 5 i i 1 0 0 0 0 o 23
02:00 * » . * * * * * * * a« * * * *
. 03:00 * L » *x * x® * & ] » k] * * * *
04:D0 * * * * x * * L] £ * * * * * x
05-00 * * » ] * - * * L * * * x - *
06:00 * * * * = * * * * * * * * * »
07:00 * » * * * * * * *x *® * * * * *
08:00 ] ® E * ® * * * Ed * x * * = x
99-00 * * * * » * * * * * * * * * *
10:00 * T * * * ¥ x * * * * * * * *
11:00 * * * * ® * x * * * * x * * *
™ ily 370 31 104 136 66 25 4 3 1 0 0 0 0 0 21
i lals
Percent 2.4 28.1 36.8 17.8 6.8 1.1 0.8 0.3 0.0 0.0 0.0 0.0 0.0
of Total
.ntile Speeds 10% 15%  50% 85% 90%
153 16.2 21.8 28.3 297
! 'MPH Pace Speed :  15-25
|, mber in pace 240
% in pace 64.9
.. zed Exceeded 45 MPH 5SS MPH 65 MPH
. Jcentage 0.3 0.0 0.0
‘tutals 1 [ 4}
JANUS File : 7151.jdf Printed : 9/ 4/98 Page: 3



Appendix D2: Turning Movement Count Data




TURNING MOVEMENT DATA SHEET

Town: f oS ete] Wi!NTOWTI No. IS Intersection Code:
Major Road N-Sor E-W Minor Road Date:

Location: Q,lf“‘fdf L S f BMD FOIQD ‘ LT(QA Counted By:
Other Legs: . ‘ | Caunter No.
Start Time: \\/ 20 EndTime: __\T 120 File Name:
' Weéther: SUM : Controt:

P

[y

2.2%9%

NPT

3 14

22062 (i€
726l b {(to
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‘ Cape Cod Commission
s @ Code 1 2262
N-§ Street: Conwell St

“$treet: Bradford/8A

PAGE:

1

FILE: q'zaaa

W ther 3 clear Movements by: Pd/Bik/Oth DATE: i8/28/98
e rm T me—MeUALeNEEENANTEAERAmAHAABRANARA AR EMAMEEEEEfT R TN dAm SR NGl CESEEEEEE Y- N oA A ddLlLr A S R eSS S mLmdAdaunm s .1 .........
Time From North From East From South From West Vehilcle
B iin RT THRU LT RT T U ' RT THRU g RT  THRU LT Total
e eeemaammammanan |2 - WO SN ou. o SN * SR LS S PP OB Y
11330 5 13 0 % 0 0 10 1 o 7 2 51
1745 17 15 0 o 0 0 o 3 7 0. 9 4 15
H TOTAL 2 28 ¢ 9. 4 0 ¢ 13 8 0 16 6 106
12-00 PN 10 18 0 7 0 0 2 6 3 ] 4 10 &0
HERH 2 6 0 1 2 0 6 5 5 60 6 12 59
D TOTAL s 52 0 7 6 o 2 2% 1 o 26 28 &5
PEAK PERIOD ANALYSIS FOR THE PERIOD: 11:30 AM - 12:30 PM
DIRECTION START PEAK HR. veecesss VOLUMES ...... v .... PERCENTS ..
FROM PEAK HOUR FACTOR . Right Thru Left Total Right Thru Left
North 11:30 AN 0.83 5% 52 0 106 51 49 0 _
East 11:30 AM 0.4k 17 & 0 23 7% 2 0
south 11:30 AM 0.95 2 % 16 42 5 57 38
West 11:30 AM 0.75 0 2 28 54 0 48 52
Entire Intersection !
' North el 0.83 56 52 0 106 51 49 0
East e 0.44 7 & 0 2 %% 0 i
South 0.95 - T | 42 5 57 38 {
West 0.75 0 2 28 54 0 48 52 :
| ?‘ Qcés
3 z 7 Sles
O T Ojf\ﬂj 20\\“%&3 5\41}(\6&000(3




Cape Cod Commission

~‘te Code : 2262  PAGE: 1
; 'S Street: Conwell St FILE: 2262b
Street: Bradford/Rt 6

weather = Clear Sum of the Cars and Trucks
‘ DATE: 8/2B8/98

Time From North From East From South From West Vehicle
gin RT THRU LT " RT  THRU LT RT THRU LT RT THRYU LT Tatal

b 4 58 2 12 8 70 0 0 0 Q 0 73 25 248

2 £ 45 53 3 " 13 49 1 Q 0 1] 0 ac 27 237

i TOTAL 111 5 23 21 119 1 ) 0 0 g 153 52 485

12:00 PM 56 2 16 14 54 0 0 0. 0 1 60 30 233
15 51 ¢ 10 13 37 0 0. 0 2 1 &4 40 216

i Y TOTAL 218 . 7 49 48 210 1 0 0 0 2 277 122 934

PEAK PERIOD ANALYSIS FOR THE PERIOD: 11:30 AM - 12:30 PM .

s

DIRECTICN START PEAK HR = caeen... VOLUMES ......n. .--« PERCENTS ...

FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left
North 11:30 AM 0.93 218 7 49 274 80 3 18
East 11:30 AM 0.83 48 210 1 259 19 81 0
South 11:30 AM 0.00 0 c 1} 0 0 0 0
West 11:30 AM 0.%94 2 277 122 401 - 0 69 30

Entire Intersection

= North Woame . . 0.93 M8 7T 49 274 g6 3 .18
East 0.83 48 210 1 259 19 81 !

; South 0.00 0 o 0 0 0 0 0

| West 0.94 2 277 122 401 a 6 30



Cape Cod Commission

te Code : 2262 : : PAGE: 1
§ Street: Conwell St ' FILE: 2262b
Street: Bradford/Rt é

v-ather z Clear Movements by: Cars DATE: 8/28/98
Time From North From East From South From West Vehicle
Begin ) RT THRU LT i RT THRU LT RT THRU LT RT THRU LT Total

130 54 2 12 7 &8 .0 0 0 0 ] 71 25 239
11:45 53 3 9 13 47 1 0 0 0 g 76 22 224
| TOTAL 107 5 21 20 115 1 0 0 Q 0 147 47 463
12;:00 PM 53 2 16 13 51 0 0 0 1] 1 55 27 218
12515 51 0 10 13 36 0 0 0 0 1 &3 39 213

{- ! TOTAL 211 7 47 46 202 1 ¢ 0 0 2 265 113 894
PEAK PERIOD ANALYSIS FOR THE PERIOD: 11:30 AM - 12:30 PM

DIRECTION START PEAK-HR  a.e..... VOLUMES ........ »««. PERCENTS ...

" FROM PEAK HOUR FACTOR Right Thru Left Total Right Thru Left
North 11:30 AM 0.53 211 7 47 265 80 3 18
East 11:30 AM 0.83 46 202 1 249 1B 81 -0
South 11:30 AM 0.00 0 o 0 0 0 8 0
West 11:30 AM 0.92 2 265 113 380 1 70 30

Entire Intersection

North 11:30 AM 0.93 211 747 265 80 3 18
East 0.83 46 202 1 269 18 81 0
South 0.00 0 ] ¢ ] 0 0 0

West 0.92 2 265 113 380 t - 70 30



Cape Cod Commission
) PAGE: 1

["te Code : 2262
FILE: 2262b

| 5 Street: Conwell St
 Street: Bradford/Rt &

~-ather : Clear Movements by: Trucks DATE: 8/28/98
L ae From North From East From South From West Vehicle
Begin RT . - Cape Cod Commission

te Code = 2262 : PAGE: 1
! 3 Street: Conwell St . FILE: 2262b
E-W Street: Bradford/Rt &
V~ather  : Clear Movements by: Trucks DATE: 8/28/98
iime From Narth From East From South From West vehicle
Begin RT THRU LT RT THRU LT RT  THRU LT RT THRU LT Total
130 4 ) 0 1 2 0 G 0 0 0 2 9 9
11:45 0 0 2 Q 2 0 0 V] ¢ 0 4 5 13
i - TOTAL 4 0 2 1‘ 4 0 4] 0 V] 0 6 5 22
12:00 PM 3 o0 0 13 0 o 0 o0 o 5 3 15
12115 0 0 0 o 1 0 a 0 0 1 1 3

L ¥ TOTAL 7 o 2 2 8 ¢ g 0 o 0o 12 ¢ 40

DIRECTION
FROM

“START
PEAK HOUR

PEAK HR
FACTOR

..-. PERCENTS ...
Right Thru Left

North
East
South
West

11:30 AM
11:30 aM
11:30 AM
11:30 AM

11:30 AM

0.56
0.63
¢.00
¢.58

Entire Intersection

[ =2 — I ¥ I
N OO
0 QO oM

10

21

78 0 22
20 a0 0
g 0 Q
57 43

78 0 22
20 &0 [
0 0 o
0 37 43
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APPENDIXEDETA'LED ACCIDENT DATA TABLE




APPENDIX E

~ Table E1: Conwell Street Accident Analysis (1995 to 1997)

Accident Severity Accident Type Time of Day Total
Year |Location Minor Major Vehicle Vehicle/Bike Day Night | Accidents
Intersections
1995 [Conwell 3t @ Rt 6 1 1 1 2 2
1995 [Conwell St @ Cemetery Rd 0
.. 11985 [Conwell St @ Harry Kemp Wy 1 1 0
P 1995 [Conwell St @ Bradford St 3 t 4 4 1 5
1995 Totals 4 2 6 1 6 1 7
1986 |Conwell St @ Rt 6 1 1 2 2 2
11996 (Conwell St @ Cemetery Rd 0
1996 {Conwell St @ Harry Kemp Wy 0
| 1996 |Conwell St @ Bradford St 3 3 3 3
e 1996 Totals -4 1 5 0 5 0 5
. | 1997 |Conwell St @ Rt 6 1 1 2 2 2
a 1987 |Conwell St @ Cemetery Rd 0
11997 {Conwell St @ Harry Kemp Wy 0
11997 |Conwell St @ Bradford St 1 1 1 1
1997 Totals 2 1 3 0 3 0 3
1995 - 1997 Intersection Totals| 10 4 14 1 14 1 15
Roadway Segments
11995 IRt 6 to Cemetery Rd 1 1 1
11995 |Cemetery Rd to Harry Kemp Wy 3 3 3 3
1995 [Harry Kemp Wy to Bradford St 1 1 1 1
.| 1995 jUnknown 1 1 1
" 1995 Totais 4 0 4 2 5 1 6
. |.1996 [Rt 6 to Cemetery Rd 1 1 1 2 2
. 11996 [Cemstery Rd to Harry Kemp Wy 0
i | 1996 [Harry Kemp Wy to Bradford St 0
1996 {Unknown 0
1996 Totals 1 0 1 1 2 0 2
1987 |Rt 6 to Cemetery Rd 1 1 1
1 1997 |Cemetery Rd to Harry Kemp Wy 1 1 1 1
- 11997 |Harry Kemp Wy to Bradford St 0
1987 |Unknown 0
1997 Totals 1 0 1 1 1 1 2
19485 - 1997 Roadway Totalsl 6 0 6 ! 4 8 2 10
1995 - 1997 Total All Accidentsl 16 4 20 | 5 22 3 25
Notes:
. * Vehicle "accident severity” as designated by the Provincetown Police Dept. It does not include bicycle accidents.
-+ » Accident Analysis represents reported accidents onty.
Conwell Street Tables Accident Analysis 2-03-99
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