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Project Data

The audit team conducted a Road Safety Audit (RSA) for the intersection of Falmouth Road (Route 28)
and Bearses Way in Barnstable, Massachusetts, on May 5, 2009. The RSA agendais provided in
Appendix A. Table 1 liststhe audit team members and their affiliations. Appendix B provides contact

information for all team members.

Table 1. Participating Audit Team Members

Audit Team Member

Agency/Affiliation

Roger Parsons

Barnstable Department of Public Works

Bob Burgmann

Barnstable Department of Public Works

JoAnne Miller Buntich

Barnstable Growth Management

Stephen Seymour

Barnstable Growth Management

Dean Melanson

Hyannis Fire Department

Andy McKenna

Barnstable Police Department

Priscilla Leclerc

Cape Cod Commission

Bill Travers MassHighway District 5 Projects Section
Barbara Lachance MassHighway District 5 Traffic Section
Tim White Federal Highway Administration

Lisa Schletzbaum MassHighway Safety

Bonnie Polin MassHighway Safety

Dave Matton

Howard/Stein-Hudson Associates

Michelle Langone

Howard/Stein-Hudson Associates

Background

The intersection of Falmouth Road (Route 28)/Bearses Way in Barnstable isin the Top 5% of High Crash
Locations on Cape Cod. Thisintersection and three others that meet initial criteriafor eligibility of the
Highway Safety Improvement Project (HSIP) funding were selected by the Cape Cod Joint Transpor-
tation Committee (CCJTC) for potential future redesign to improve safety. To this end, a RSA was
conducted to identify the safety issues and potential safety enhancements. Based on the results of thisand
several other RSAs within the Cape Cod region, the MassHighway Safety Management Unit and CCJTC
will prioritize the locations to receive limited HSIP funding for design improvements.
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Project Location Description

Falmouth Road (Route 28)/Bearses Way is located within the Hyannis district of the Town of Barnstable,
asshownin Figure 1. Theintersection islocated within a commercial zone, with al four corners con-
taining retail or municipal uses. At the time of the audit, the car wash located on the northeast corner of
the intersection was not in operation. The intersection is ablock from the Cape Cod Mall and approx-
imately one mile west of the Barnstable Municipal Airport.

Crash records supplied by the Barnstable Police Department were reviewed prior to the RSA in order to
begin assessment of the possible safety issues. Of the 115 crashes from 2005 through 2008, 46% were
found to be crashes related to site driveways, while nearly half, 56 crashes, were intersection crashes. Of
the 56 intersection crashes, 59% were rear-end collisions occurring across all intersection approaches.

MassHighway performed a speed study of Bearses Way, where the posted speed limit is 35 miles per
hour. The 85" percentile speed was 43 miles per hour in both the northbound and the southbound
directions. The detailed intersection crash datafor afour-year period are provided in Appendix C.
Speed and volume data are provided in Appendix D.

The intersection includes the following roadways, which are categorized according to Massachusetts
Executive Office of Transportation Office of Transportation Planning functional classifications:

Falmouth Road (Route 28) is an urban principal arteria that runs east—west throughout the Cape Cod
region and is owned by MassHighway. Falmouth Road (Route 28) typically has one travel lane in each
direction, with the roadway widening at intersections to accommodate additional lanes. The posted speed
limit along Falmouth Road (Route 28) near the intersection of Bearses Way is 35 mph for eastbound
traffic and 45 mph for westbound traffic. The Falmouth Road (Route 28) state speed regulation is

35 miles per hour.

Bearses Way is an urban principal arterial that runs north—south from Route 132 to downtown Hyannis
and is owned by the Town of Barnstable. Bearses Way typically has onetravel lane in each direction,
with the roadway widening at intersections to accommodate additional lanes. The posted speed limit
along Bearses Way near the intersection of Falmouth Road (Route 28) is 35 mph. Bearses Way north of
Falmouth Road (Route 28) was reconstructed with three approach lanes approximately three years ago.
Bearses Way south of itsintersection with Falmouth Road (Route 28) will be reconstructed in 2009;
however, the project limit is 400 feet south of the Falmouth Road (Route 28)/Bearses Way intersection.
The Town of Barnstable is currently in the planning stages for a multi-use path to run adjacent to the
western side of Bearses Way north of Route 28. Improvements south of the intersection on Bearses Way
are expected to be underway in 2010.
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Road Safety Audit Observations

Figure 2 and Table 2 summarize all the safety issues and proposed enhancements determined in the RSA
conducted on May 5, 2009. Based on RSA discussions and field observations, major safety issues include
the access driveways |located near the intersection and the number of rear-end collisions. Other obser-
vations were long queues, high truck percentages, and congestion, along with the need for pedestrian
facilities, consolidated bus operations, and emergency pre-emption signal capabilities. Bicycle accom-
modations would allow for safer bicycling through this multi-lane intersection.

Several of these proposed enhancements require further study and engineering judgment before being
implemented. The sections following the table provide descriptions of the safety issues determined
during the RSA. For each issue, proposed enhancements, estimated safety payoff, time frame, and cost
are provided. Safety payoff estimates were based on the approximate percent of crashes reduced by
enhancement and are categorized as low (<30%), medium (31% to 70%), and high (>71%). Thetime
frame is categorized as short-term (<1 year), mid-term (1 to 3 years), or long-term (>3 years). The costs
are categorized as low (<$10,000), medium ($10,001 to $50,000), or high (>$50,001).
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Figure 2. Project Location and Observations
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Table 2. Proposed Safety Enhancement Summary

Safety Issue Safety Enhancement Safety Payoff Time Frame Cost
Restrict access movements by signage and/or barriers : } .
such as a median section on Falmouth Road (Route 28). High Long-term High
Inqrease enforcem.ent of vehicles taking illegal turns out of Low Short-term Low
adjacent commercial uses.

Access Control Increase enforcement of vehicles cutting through adjacent Low Short-term Mid
commercial uses to avoid the traffic signal.

Reduce the number of travel lanes on Falmouth Road

(Route 28) and Bearses Way near the site driveways to High Mid-term Mid
decrease the number of travel lanes that vehicles entering 9

or exiting the adjacent site driveways need to cross.

Consider changing the right-most through lane to an

exclusive right-turn lane for the Falmouth Road (Route 28) Mid Mid-term Low
approaches.

Lane Configuration Improve delineation o_f lanes approaching the intersection Low Short-term Low
to accommodate turning lanes.

Increase delineation of merge on departure side on
Falmouth Road (Route 28) with the standard taper length Low Long-term High
and warning signs.

Pavement Markings Re—st_npe and maintain durable intersection pavement Low Short-term Low
markings.

Consider installing sidewalks for pedestrians. Mid Mid-term Medium

Pedestrian Accommodations | Consider pedestrian signals, crosswalks, and handicapped- . .

) . . Mid Long-term High
accessible ramps at all intersection approaches.
_ . Add S_hare the Road signs, bicycle boxes, and bicycle Mid Short-term Low

Bicycle Accommodations actuation to the intersection.

Consider bike lanes for all intersection roadways. Mid Long-term High
Consider providing adequate bus pull-off areas, passenger
Bus Accommodations shelters, and pedestrian accommodations for local bus Low Long-term Medium

routes.
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Safety Issue Safety Enhancement Safety Payoff Time Frame Cost
Review and adjust S|gnal timing to adequately process High Short-term Low
vehicles through the intersection.

Traffic Signal Verify that adequate clearance times are provided for each High Short-term Low
intersection approach.

Review pla}cement and operation of Bearses Way north- Mid Mid-term Medium
bound vehicle detection.

Emergency Access Install pre-emption system for emergency vehicles. Mid Mid-term Medium
Izr;srlel reflectors on utility poles located within the clear Low Short-term Low

Presence of Utility Poles - — -

Relocate utility poles located within the clear zone to a Hiah Lono-term High
location 14 feet from the edge of roadway. 9 9 9
Install merge warning signs on Falmouth Road (Route 28). Low Short-term Low
Install “Junction Route 28" signs on Bearses Way to inform

; : ; Low Short-term Low
drivers of the upcoming state highway.

Signage Improvements Install “Left Lane Must Turn Left” signs on Bearses Way

Low Short-term Low
northbound.
Relocate “No Left Turn” signs located near Corporation
L . . Low Short-term Low
Street to be visible from the gas station driveway.
. Clean out and maintain existing catch basins. Mid Short-term Low

Drainage Issues desion | - " H - o

Redesign intersection and approaches to improve drainage Mid Long-term High

and reduce standing water.
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Safety Issue #1. Access Control

Observation:

Based on the crash data provided in Appendix C,
approximately 49% of the crashes occurred at site
driveways adjacent to the study intersection. Addi-
tionally, approximately 23% of the intersection crashes
were angle crashes.

Asshown in Figure 2, several driveways that provide
access to adjacent commercial uses are located within
150 feet of the intersection. RSA team members noted
that vehicles cut through the adjacent commercial uses
to avoid the traffic signal at Falmouth Road

(Route 28)/Bearses Way. Field observations verified
that vehicles takeillegal |eft turns from the gas station driveway onto Falmouth Road (Route 28).

Vehicle exiting plaza onto Bearses
Way.

Vehicles accessing the commercial uses at these driveways cause conflicts with vehicles queuing
at traffic signals and vehicles accessing the commercial uses. Field observations showed that
northbound vehicles on Bearses Way south of Falmouth Road (Route 28) typically back up past
the commercia driveways. This restricts vehicle movements entering and exiting the site
driveways and causes sight distance issues for these entering or exiting vehicles. The Barnstable
Police Department noted that the most common type of crash occurs when one vehicle stops to
allow avehicle to enter or exit the adjacent site; however, the driver of the vehicle in the second
travel lane does not see this vehicle until it has entered into his/her path and travel lane.

Enhancements:

1. Dueto the high proportion of crashes associated with the access points for adjacent
commercia uses, restrict access movements by signage and/or barriers. A median could
be constructed in the site driveway to allow right-in/right-out-only movements and
designed so as to deter left-in/left-out movements. Additionally, signage could be posted
restricting the left-in/left-out turning movements from driveways. Enforcement of the
restrictions would be necessary.

2. Increase enforcement of existing regulatory signs to prevent vehiclestaking illegal turns
out of adjacent commercial uses.

3. Increase enforcement of vehicles cutting through adjacent commercia usesto avoid the
traffic signal.

4. Reduce the number of travel lanes on Falmouth Road (Route 28) and Bearses Way near
the site driveways to decrease the number of travel lanes vehicles entering or exiting the
adjacent site driveways need to cross.
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Safety Issue #2. Lane Configuration

Observation:

Based on the reviewed crash data, approximately four
of the intersection crashes were sideswipe crashes.
Field observationsindicated that vehiclestraveling
through on Falmouth Road (Route 28) eastbound and
westbound use the two travel lanes provided for
through movements. After the intersection, the
vehiclesin two travel lanes must merge into one lane
approximately 200 feet beyond the intersection. RSA
team members noted that two lanes merging quickly
into one lane caused driver frustration and erratic

. . o . Looking eastbound on Falmouth
driver behavior. No channelization was provided to Road. J

shift vehicles approaching the intersection to the
through travel lane.

Enhancements:
1. Consider changing the right-most through lane to an exclusive right-turn lane for the
Falmouth Road (Route 28) approaches.

2. Improve delineation of lanes approaching the intersection to accommodate turning lanes.
To prevent a“turn-only lane trap,” provide painted island pavement markings on
Falmouth Road (Route 28) eastbound and westbound and on Bearses Way northbound
approaches to channelize vehicles into the through lane.

3. Increase the delineation of the merge on the departure side on Falmouth Road (Route 28)
using the standard taper length and warning signs.
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Safety Issue #3. Pavement
Markings

Observation:

The intersection of Falmouth Road (Route 28)/
Bearses Way has worn or missing pavement markings.
The double yellow center lines, lane lines, and edge
lines are worn or missing on the Bearses Way north-
bound approach.

Enhancements:
1. Theintersection of Falmouth Road
(Route 28)/Bearses Way should be re-striped
and maintained with durable pavement markings.

Pavement markings on Bearses Way.

Safety Issue #4. Pedestrian Accommodations

Observation:

Based on crash data, one crash involved a pedestrian
being hit at asite driveway. The RSA team members
noted pedestrians in the area, as evidenced by
pedestrians waiting for buses at the time of the RSA
and awell-worn path located along the southern side of |}
Falmouth Road (Route 28) west of the intersection.

The intersection of Falmouth Road (Route 28)/Bearses
Way has limited pedestrian accommodations. Side-
walks are currently provided on the eastern side of ,
Bearses Way within the area of the intersection. An Sidewalk on Falmouth Road
eight-foot, multi-use path on the southern side of eastbound.

Falmouth Road (Route 28) ends prior to the intersec-

tion, asshown in Figure 2. The existing intersection and traffic signal have no pedestrian
signals, crosswalks, or handicapped-accessible ramps.

Enhancements:
1. Sidewalks should be considered for both sides of Falmouth Road (Route 28) and Bearses
Way due to the adjacent commercial uses and existing multi-use path.

2. Theintersection of Falmouth Road (Route 28)/Bearses Way should be upgraded to
include pedestrian accommodations at the intersection. These accommodations should
include pedestrian signals, crosswalks, and handicapped-accessible ramps.
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Safety Issue #5. Bicycle Accommodations

Observation: ,
The intersection of Falmouth Road (Route 28)/Bearses Way [E=====rgg R0
has no bicycle accommodations. Based on the crash data
provided in Appendix C, two crashes involved a conflict
between a bicycle and a motor vehicle.

A multi-use path is provided on the southern side of
Falmouth Road to the west of the intersection. This path
ends prior to the intersection, and a“Bike Route Ends” sign
is provided.

“Bicycle route ends” sign.

Enhancements:
1. “Sharethe Road” signs, bicycle boxes, and bicycle actuation should be considered for al
intersection approaches, especially where the bike route ends.

2. Bikelanes or accommodations should be provided on each intersection approach.

Safety Issue #6. Bus Accommodations

Observation:

On afield visit to the intersection, the audit team
observed that local buses stopped to load and unload
passengers, though there are no bus pull-off areas or
passenger shelter on Falmouth Road (Route 28) or
Bearses Way.

Enhancements:
1. Consider providing adequate bus pull-off
areas, passenger shelters, and pedestrian
accommodations for local bus routes.

Local bus stop on Falmouth Road.
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Safety Issue #7. Traffic Signal Timing

Observation:

Based on the reviewed crash data, approximately 59%
of accidents at this intersection were rear-end crashes
and approximately 23% angle crashes. Field obser-
vations determined that several vehicles entered the
intersection during the clearance and all-red time of
each phase. RSA team members mentioned that the
green time for Bearses Way northbound left-turning
vehicles was too short to adequately process the
number of left-turning vehicles.

Looking eastbound on Falmouth
Road.

Enhancements:
1. Review and adjust signal timing to adequately
process vehicles through the intersection.

2. Verify that adequate clearance times are provided for each intersection approach.

3. Review placement and operation of Bearses Way northbound vehicle detection.

Safety Issue #8. Emergency Access

Observation:

The intersection of Falmouth Road (Route 28)/Bearses Way is an emergency route for several
communities to access the hospital. Additionally, the nearest fire/emergency response station is
located approximately one mile south of the intersection of Falmouth Road (Route 28)/Bearses
Way. Currently, no emergency pre-emption system is provided for emergency vehicles.

Enhancements:
1. Install pre-emption system for emergency vehicles.
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Safety Issue #9. Presence of Utility Poles

Observation:

Based on the crash data provided in Appendix C,
two crashes involved vehicles hitting utility poles
located adjacent to the roadway. Field observations
showed downed guy poles and caution tape around
the utility poles.

Enhancements:
1.

Install reflectors on utility poleslocated
within the clear zone.

Relocate utility poleslocated within the clear

zone to alocation 14 feet from the edge of
Bearses Way. Looking southbound on Bearses Way.

Safety Issue #10. Signage Improvements

Observation:
Field observations indicated that severa guide and warning signs were missing from the
intersection. These signswould provide useful information to drivers.

Enhancements:

1.

Merge warning signs (W4-2R) should be installed on Falmouth Road (Route 28)
eastbound after the intersection where the roadway narrows from two travel lanesto one
travel lane. A larger sign may be considered for both Falmouth Road (Route 28)
approaches.

Install “Junction Route 28" sighs on Bearses Way to inform driveways of the upcoming
state highway.

Install “Left Lane Must Turn Left” signs and pavement markings on Bearses Way
northbound.

Relocate “No Left Turn” signs located near Corporation Street to be visible from the gas
station driveway.
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Safety Issue #11. Drainage Issues

Observation:

Field observations during arain storm indicated
drainage issuesin the intersection and on the
approaches. Based on crash data, two crashes occurred
due to vehicleslosing control because of roadway
surface conditions; one out of seven crashes occurred
on wet pavement.

Enhancements:
1. Clean out and maintain existing catch basins. Road.

2. Redesign intersection and approaches to improve drainage and reduce standing water.
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Appendix A. RSA Meeting Agenda




e Hyannis — Route 28 at Bearses Way
Meeting Location: Growth Management Dept.
Barnstable Town Hall, 367 Main Street
Tuesday, May 5, 2009
10:00 AM - 1:00 PM

Road Safety Audit
nd?

Type of meeting: High Crash Location — Road Safety Audit

Attendees: Invited Participants to Comprise a Multidisciplinary Team
Please bring: Thoughts and Enthusiasm!!

10:00 AM Welcome and Introductions

10:15 AM Review of Site Specific Material

e Crash, Speed & Volume Summaries— provided in advance

¢ Existing Geometries and Conditions

10:45 AM Visit the Site
e Drive to the intersection

e As a group, identify areas for improvement

12:15 AM Completion of RSA
¢ Discuss observations and finalize findings

¢ Discuss potential improvements and finalize recommendations

1:00 PM Adjourn for the Day — but the RSA has not ended

Instructions for Participants:

e Before attending the RSA on May 5, participants are encouraged to drive through
Route 28/Bearses Way intersection and complete/consider elements on the RSA
Prompt List with a focus on safety.

e All participants will be actively involved in the process throughout. Participants
are encouraged to come with thoughts and ideas, but are reminded that the
synergy that develops and respect for others’ opinions are key elements to the
success of the overall RSA process.

e After the RSA meeting, participants will be asked to comment and respond to the
document materials to assure it is reflective of the RSA completed by the
multidisciplinary team.
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Participating Audit Team Members

Date: May 5, 2009 Location:  Barnstable Town Hall
AEllE T2 Agency/Affiliation Email Address Phone Number
Members

Roger Parsons

Barnstable DPW

roger.parsons@town.barnstable.ma.us

(508) 790-6302

Bob Burgmann

Barnstable DPW

Bob.Burgmann@town.barnstable.ma.us

(508) 862-4070

JoAnne Miller Buntich

Barnstable Growth Management

joanne.buntich@town.barnstable.ma.us

Stephen Seymour

Barnstable Growth Management

steve.seymour@town.barnstible.ma.us

(508) 862-4086

Dean Melanson

Hyannis Fire Department

dmelanson@hyannisfire.org

(508) 775-1300

Andy McKenna

Barnstable Police Department

mckenna@barnstablepolice.com

(508) 775-0812

Priscilla Leclerc

Cape Cod Commission

pleclerc@capecodcommission.org

(508) 362-3828

Bill Travers MassHighway District 5 Projects Section Bill. Travers@mhd.state.ma.us (508) 884-4219
Barbara Lachance MassHighway District 5 Traffic Section Barbara.Lanchance@mhd.state.ma.us | (508) 884-4260
Tim White Federal Highway Administration Timothy.A.White@fhwa.dot.gov (617) 494-3290
Lisa Schletzbaum MassHighway Safety lisa.schletzbaum@mhd.state.ma.us (617) 973-7685
Bonnie Polin MassHighway Safety bonnie.polin@mhd.state.ma.us (617) 973-7991

Dave Matton

Howard/Stein-Hudson Associates

dmatton@hshassoc.com

(617) 482-7080

Michelle Langone

Howard/Stein-Hudson Associates

mlangone@hshassoc.com

(617) 482-7080
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Appendix C. Detailed Crash Data
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Summary of Route 28 at Bearses Way Intersection and adjacent site drives

2005 - 2008
Crash Time of Weather Road Surface
Number |Crash Date Day Light Condition Condition Condition Age Comments
1 Monday, January 03, 2005 13:54 Daylight Cloudy Dry 47,21 Entrance/Exit Citgo
2 Wednesday, February 02, 2005 19:08 Dark - lighted roadway Clear Dry unknown, 37 In parking lot of Christy's - Pedestrian Hit & Run
3 Saturday, February 05, 2005 17:15 Dusk Cloudy Dry 40, 76, 51 Operator may have been DUI
4 Saturday, February 12, 2005 20:39 Dark - lighted roadway Clear Dry 28,19 Operator may have mistaken green turn arrow for green light
5 Sunday, February 20, 2005 16:34 Daylight Clear Dry 23, 50 Exiting Christy's gas station
6 Thursday, February 24, 2005 9:06 Daylight Cloudy Dry 26, 47 Entering/Exiting Bobby Byrne's Plaza
7 Saturday, March 19, 2005 16:03 Daylight Clear Dry 46, unknown Exiting Christy's gas station
8 Saturday, March 19, 2005 16:14 Daylight Clear Dry 22 Hit DPW fence
9 Saturday, April 09, 2005 12:43 Daylight Clear Dry 54, 34 Entrance/Exit Citgo
10 Friday, April 15, 2005 14:46 Daylight Clear Dry 22,78 Entrance/Exit Hyannis Car Wash
11 Saturday, April 23, 2005 12:14 Daylight Clear Dry 32,27, 40
12 Thursday, April 28, 2005 8:34 Daylight Clear Dry 48, 23 Entering/Exiting Bobby Byrne's Plaza
13 Thursday, May 05, 2005 14:06 Daylight Cloudy Dry 37,63
14 Monday, May 16, 2005 6:44 Daylight Rain Wet 23,31 Operator failed to stop for red light
15 Thursday, May 19, 2005 13:57 Daylight Clear Dry 29, 59
16 Friday, May 20, 2005 10:59 Daylight Cloudy Dry 25, 47
17 Saturday, May 21, 2005 17:02 Daylight Rain, Cloudy Wet 33, 32 Exiting Christy's gas station
18 Thursday, May 26, 2005 8:06 Daylight Cloudy Wet 43,41 Entrance/Exit Citgo
19 Sunday, June 05, 2005 13:52 Daylight Clear Dry unknown, 18 Entrance/Exit Citgo
20 Thursday, June 09, 2005 16:01 Daylight Clear Dry 48, 60 Exiting Ford of Hyannis
21 Wednesday, July 06, 2005 16:38 Daylight Rain, Cloudy Wet 53, 32 Exiting Christy's gas station
22 Saturday, July 30, 2005 12:19 Daylight Clear Dry 52, 66 Involves a motorcycle
23 Saturday, August 06, 2005 21:40 Dark - lighted roadway Clear Dry 30, 28
24 Wednesday, August 31, 2005 17:05 Daylight Clear Dry 30, 17 Entrance/Exit Citgo
25 Saturday, October 01, 2005 12:07 Daylight Clear Dry 30, 31
26 Sunday, October 30, 2005 12:52 Daylight Clear Dry 95, 30 Entrance/Exit Citgo
27 Wednesday, November 16, 2005 12:22 Daylight Cloudy Wet 49, 20 Exiting Christy's gas station
28 Sunday, December 04, 2005 20:16 Dark - lighted roadway Rain Wet 56, 25
29 Tuesday, December 06, 2005 22:15 Dark - roadway not lighted Clear Ice 77,80 Out of control due to icy road conditions
Sand, mud, dirt,
30 Thursday, December 15, 2005 10:35 Daylight Clear oil, gravel 18, 37, 45, 60 Entrance/Exit Hyannis Car Wash
31 Friday, December 23, 2005 14:42 Daylight Cloudy, Clear Dry 42,18 Exiting Christy's gas station
32 Sunday, January 08, 2006 15:50 Daylight Cloudy Wet 40, 22 Entering/Exiting Bobby Byrne's Plaza
33 Saturday, February 04, 2006 22:20 Dark - lighted roadway Rain Wet 17, 39 Site drive related
34 Monday, February 13, 2006 20:12 Dark - lighted roadway Clear Wet 45, 22
35 Wednesday, February 15, 2006 14:15 Daylight Clear Dry 28, 55 Entrance/Exit Citgo
36 Thursday, March 16, 2006 23:34 Dark - lighted roadway Clear Dry unknown, unknown
37 Saturday, March 18, 2006 17:47 Daylight Clear Dry 39,21 Exiting Christy's
38 Monday, March 27, 2006 10:56 Daylight Clear Dry 22,53
39 Wednesday, April 05, 2006 20:34 Dark - lighted roadway Clear Dry 28, 27
40 Saturday, April 08, 2006 11:31 Daylight Cloudy, Clear Wet 39, 37 Entrance/Exit DPW
41 Friday, April 21, 2006 20:44 Dark - roadway not lighted Clear Dry 19, 19 Entering/Exiting Bobby Byrne's Plaza
42 Thursday, April 27, 2006 9:32 Daylight Clear Dry 73,51, 52 Entrance/Exit Hyannis Car Wash/at Car Wash?
43 Thursday, April 27, 2006 9:46 Daylight Clear Dry 73,31 Entering/Exiting Bobby Byrne's Plaza
44 Sunday, May 07, 2006 12:02 Daylight Clear Dry 67, 31, 51
45 Wednesday, May 10, 2006 9:18 Daylight Cloudy Wet 19, 41, 23 Out of area - Pitcher's Way
46 Monday, June 05, 2006 8:09 Daylight Clear Dry 52, 20
47 Wednesday, June 14, 2006 14:58 Daylight Cloudy Dry 21, 65 Entrance/Exit Citgo
48 Thursday, June 15, 2006 9:46 Daylight Rain Wet 66, 29
Sand, mud, dirt,
49 Wednesday, June 21, 2006 15:36 Daylight Clear oil, gravel 45,78 QOil on roadway may have caused crash
50 Monday, July 10, 2006 10:32 Daylight Clear Dry 23 Hit pole number 336/24

Source of Crash Data: Barnstable Police Department



Summary of Route 28 at Bearses Way Intersection and adjacent site drives

2005 - 2008
Crash Time of Weather Road Surface
Number |Crash Date Day Light Condition Condition Condition Age Comments
51 Tuesday, July 18, 2006 15:30 Daylight Clear Dry unknown, unknown Crash involving bicycle
52 Wednesday, July 19, 2006 22:07 Dark - lighted roadway Clear Dry 61, 21 Cyclist traveling on wrong side of road
53 Sunday, July 30, 2006 13:04 Daylight Clear Dry 40 Hit pole number 336/24 - because car turned into Dunkin Donuts
54 Monday, July 31, 2006 22:16 Dark - roadway not lighted Clear Dry 54, 47, 21 Entering/Exiting Bobby Byrne's Plaza
55 Monday, August 07, 2006 8:05 Daylight Clear Dry 46, 23
56 Thursday, August 10, 2006 13:33 Daylight Clear Dry 19, 46 Entrance/Exit Citgo
57 Sunday, August 13, 2006 23:04 Dark - lighted roadway Clear Dry 44, 16
58 Monday, August 14, 2006 10:50 Daylight Clear Dry 30, 27 Entering/Exiting Bobby Byrne's Plaza
59 Tuesday, October 10, 2006 15:10 Daylight Clear Dry 27 Pedestrian crossing street from Hyannis Ford to DD - site drive related
60 Friday, October 20, 2006 9:40 Daylight Rain Wet 35, 59 location info incorrect - Exiting Christy's
61 Friday, October 27, 2006 10:05 Daylight Clear Dry 52,21 Entrance/Exit Citgo
62 Sunday, November 12, 2006 18:44 Dark - lighted roadway Clear Other 44,55
63 Friday, December 01, 2006 13:37 Daylight Cloudy Dry 44,72, 28
64 Sunday, December 03, 2006 10:55 Daylight Clear Dry 33,35 Entrance/Exit Citgo
65 Sunday, December 03, 2006 14:56 Daylight Clear Dry 41, 58
66 Wednesday, January 10, 2007 8:36 Daylight Clear Dry 47, 59 Entrance/Exit Citgo
67 Tuesday, January 30, 2007 12:24 Daylight Clear Dry 46, 22 Entering Christy's
68 Monday, February 12, 2007 10:01 Daylight Clear Dry 50, 40 Possible OUI
69 Wednesday, February 21, 2007 11:34 Daylight Clear Dry 22,61 Entering/Exiting Bobby Byrne's Plaza
70 Saturday, February 24, 2007 12:18 Daylight Clear Dry 22, 37 Entrance/Exit Citgo
71 Tuesday, March 13, 2007 15:00 Daylight Clear Dry 53, 48 Out of area - Pitcher's Way
72 Tuesday, April 10, 2007 13:58 Daylight Clear Dry 59, 41 Exiting Christy's
73 Friday, May 18, 2007 7:50 Daylight Rain, Cloudy Wet 25, 62 Out of area - Alicia Road
74 Monday, May 21, 2007 13:21 Daylight Clear Dry 19, 39 Driver may have went straight while in a turning lane
75 Wednesday, May 30, 2007 12:03 Daylight Clear Dry 25, 76, 64
76 Sunday, July 01, 2007 23:29 Dark - lighted roadway Clear Dry 40, 45
77 Thursday, July 05, 2007 18:34 Daylight Clear Dry 17, 36
78 Friday, July 06, 2007 22:35 Dark - lighted roadway Cloudy Dry 54, 43 Lights potentially not working properly
79 Sunday, July 08, 2007 6:02 Daylight Clear Dry 46, 21 Exiting Christy's - Bicycle Crash
80 Wednesday, July 11, 2007 13:20 Daylight Clear Dry 56 In parking lot of Christy's
81 Saturday, July 14, 2007 16:08 Daylight Clear Dry 53, 35
82 Tuesday, August 14, 2007 15:28 Daylight Clear Dry 22,20 Entering/Exiting Bobby Byrne's Plaza - Bicycle Crash
83 Monday, August 20, 2007 15:23 Daylight Clear Dry 58, 64
Cloudy, Fog,

84 Friday, August 24, 2007 7:00 Daylight Smog, Smoke Dry 48, 50 Entering/Exiting Bobby Byrne's Plaza
85 Wednesday, August 29, 2007 6:41 Daylight Clear Dry 39, 52
86 Tuesday, September 11, 2007 16:25 Daylight Rain Wet 21, 26
87 Saturday, October 06, 2007 12:55 Daylight Clear Dry 86, 25 Out of Area - Pitcher's Way - DriverOn/Missed Medication
88 Tuesday, October 09, 2007 6:58 Dawn Cloudy Wet 20,41
89 Tuesday, October 30, 2007 12:02 Daylight Clear Dry 72
90 Tuesday, November 20, 2007 16:16 Daylight Clear Dry 18, unknown
91 Friday, December 21, 2007 19:18 Dark - lighted roadway Cloudy Dry 23,23 Entering/Exiting Bobby Byrne's Plaza
92 Thursday, January 03, 2008 16:17 Daylight Clear Dry 26, 43 Entrance/Exit Gulf?
93 Tuesday, January 08, 2008 13:55 Daylight Clear Dry 51, unknown
94 Tuesday, January 29, 2008 17:09 Dark - lighted roadway Clear Wet 20, 44 Exiting Christy's
95 Friday, February 15, 2008 19:49 Dark - lighted roadway Clear Dry 30, 17 Entrance/Exit Gulf?
96 Monday, February 25, 2008 16:18 Daylight Clear Dry 33, 20, 53
97 Friday, March 14, 2008 8:17 Daylight Clear Dry 29, 66
98 Monday, April 21, 2008 12:09 Daylight Clear Dry 58, 74 Exiting Christy's
99 Saturday, May 03, 2008 9:47 Daylight Rain, Cloudy Wet 54, 27 Entering/Exiting Bobby Byrne's Plaza

100 Sunday, May 11, 2008 16:55 Daylight Clear Dry 51, 49

101 Thursday, May 15, 2008 9:45 Daylight Clear Dry 18, 61 Entering/Exiting Bobby Byrne's Plaza

Source of Crash Data: Barnstable Police Department



Summary of Route 28 at Bearses Way Intersection and adjacent site drives

2005 - 2008
Crash Time of Weather Road Surface
Number |Crash Date Day Light Condition Condition Condition Age Comments
102 Monday, May 19, 2008 15:58 Daylight Clear Dry 32, 36 Exiting Christy's
103 Monday, June 02, 2008 10:42 Daylight Clear Dry 23,49 Exiting Christy's
104 Tuesday, June 24, 2008 8:27 Daylight Clear Dry 41, 41
105 Thursday, July 24, 2008 16:12 Daylight Rain 36, 28
106 Saturday, August 02, 2008 17:52 Daylight Rain, Cloudy Wet 30, 69 Exiting Dunkin Donuts
107 Wednesday, August 06, 2008 17:36 Daylight Cloudy Wet 67, 22 Entering/Exiting Bobby Byrne's Plaza
108 Friday, August 08, 2008 21:12 Dark - lighted roadway Cloudy Wet 22,87 Red light violation
109 Saturday, August 16, 2008 0:42 Dark - lighted roadway Rain Wet 20, 22
110 Friday, August 22, 2008 22:43 Dark - lighted roadway Clear Dry 40, 73
111 Thursday, September 11, 2008 8:00 Daylight Clear Dry 57, 47
112 Wednesday, September 17, 2008 11:06 Daylight Cloudy Dry 25, 52
113 Wednesday, October 01, 2008 17:26 Daylight Cloudy Dry 32,35
114 Wednesday, October 15, 2008 14:14 Daylight Clear Dry 54, 24
115 Friday, October 31, 2008 15:11 Daylight Clear Dry 36, 18

Of the 115 crashes listed above, 53 of them were related to site driveways near the intersection (highlighted in yellow were not mapped): 17 crashes referenced the Citgo/Gulf & Dunkin Donuts drive,

15 referenced the Christy's site driveway, and 14 referenced the Bobby Byrnes site driveway

4 crashes were located outside of the area of interest (highlighted in blue were not mapped)

2 crashes occurred in parking lots and therefore were not taken into consideration (highlighted in orange were not mapped)

56 crashes were mapped in total. Of these, 33 crashes involved a rear end collision (12 in the EB direction, 8 in the NB direction, 5 in the WB travel direction, 8 in the SB travel direction),

2 crashes involved hitting a bicyclist (there were 2 other crashes involving biycle that were not mapped because they involved a site drive), 2 crashes involved cars spinning out of control due to road surface condition
2 crashes hit the same utility pole (pole # 336/24) one crash was mapped and one was not because it was site drive related

2 crashes involved hitting a pedestrian but neither were mapped - one involved a site drive and another happened in a parking lot

2 crashes may be DUI/OUI

42% of all intersection and driveway-related crashes occurred during Route 28 Peak Periods. 39% of vehicle volume occurred during the Peak Periods

Summary of Intersection-Only Crashes
Light Condition

Dark -
lighted
&not
Total Daylight lighted Dawn/Dusk
56 39 15 2
69.6% 26.8% 3.6%
Road Surface
Sand, mud,
Total Dry Wet Ice etc. Other/Unkown
56 44 8 1 1 2
78.6% 14.3% 1.8% 1.8% 3.6%
Month
Total January February  March April May June July
56 1 5 4 2 8 4 9
1.8% 8.9% 7.1% 3.6% 14.3% 7.1% 16.1%
August September October November December
8 3 6 2 4
14.3% 5.4% 10.7% 3.6% 7.1%

Source of Crash Data: Barnstable Police Department



Older Drivers Tend to Have
Fewer Crashes
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Number of Drivers

Route 28/Bearses Way Intersection and Immediate Plaza Drive Crashes - Age
of Drivers

O Number of Drivers
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Age of all Known Drivers




Vehicles per Hour

Intersection Volumes compared to Crashes
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Road Safety Audit—Falmouth Road (Route 28)/Bearses Way, Barnstable
Prepared by Howard/Stein-Hudson Associates, Inc.

Appendix D. Additional Information
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THE COMMONWEALTH OF MASSACHUSETTS
MASSACHUSETTS HIGHWAY DEPARTMENT

INTEROFFICE MEMORANDUM
L ]
TO: Rick Wilson, Traffic Regulations Engineer

FROM: Joseph Amato, Civil Engineer I1
DATE: April 8, 2009

RE: Route 134 @ Route 6 —~Town of Dennis
Bearses Way — Barnstable Town, near Hyannis

On Tuesday, April 7, Thao Tran and I conducted a speed study on Route 134 in the
Town of Dennis at the Route 6 ramps, a location on the list of HSIP Projects for Cape Cod, 2009.
While driving on Route 134 we observed that the two northbound lanes within the ramp system
were under reconstruction and the north and south traffic were detoured onto the two southbound
lanes. We stationed ourselves and recorded radar readings of vehicles at approximately 1000’
north of the work zone area near the intersection of Bob Crowell Road.

A second location, Bearses Way in Barnstable Town near Hyannis, was selected for a
speed study using radar readings. We stationed ourselves on this busy 4-lane road located
between Route 132 and Route 28. Bearses Way is also on the MassHighway Top 58 High Crash
Locations on Cape Cod.

The following 85™ and 50% percentiles were observed and calculated at:

Location Direction 85™ o4 50",
Route 134 NB 42 40
Route 134 - SB 42 38
Bearses Way NB 43 38
Bearses Way SB 43 38

The Speed Distribution Sheets are attached for your inspection. If you have any
questions or comments on this matter please contact Joseph Amato at ext 7337 or Thao Tran at
ext 7457.
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GEOMETRIC DESIGN

Issue

Comment

A. Speed — (Design Speed; Speed Limit & Zoning; Sig

ht Distance; Overtaking

Are there speed-related issues along the corridor?
Please consider the following elements:

e Horizontal and vertical alignment;
Posted and advisory speeds
Driver compliance with speed limits
Approximate sight distance
Safe passing opportunities

B. Road alignment and cross section

With respect to the roadway alignment and cross-
section please consider the appropriateness of the
following elements:

e Functional class (Urban Principal Arterial)
Delineation of alignment;
Widths (lanes, shoulders, medians);
Sight distance for access points;
Cross-slopes
Curbs and gutters
Drainage features

C. Intersections

For intersections along the corridor please consider all
potential safety issues. Some specific considerations
should include the following:

e Intersections fit alignment (i.e. curvature)

e Traffic control devices alert motorists as
necessary
Sight distance and sight lines seem appropriate
Vehicles can safely slow/stop for turns
Conflict point management
Adequate spacing for various vehicle types
Capacity problems that result in safety problems

D. Auxiliary lanes
e Do auxiliary lanes appear to be adequate?
e Could the taper locations and alignments be
causing safety deficiencies?
e Are shoulder widths at merges causing safety

deficiencies?




E. Clear zones and crash barriers

For the roadside the major considerations are clear
zone issues and crash barriers. Consider the following:

e Do there appear to be clear zones issues?

— Are hazards located too close the road?
— Avre side slopes acceptable?

e Are suitable crash barriers (i.e, guard rails,
curbs, etc.) appropriate for minimizing crash
severity?

e Barrier features: end treatments, visibility, etc.

F. Bridges and culverts — (if necessary)

Are there specific issues related to bridges and culverts
that may result in safety concerns?

G. Pavement — (Defects, Skid Resistance, and Floodin

e |s the pavement free of defects including
excessive roughness or rutting, potholes, loose
material, edge drop-offs, etc.) that could result
in safety problems (for example, loss of
steering control)?

e Does the pavement appear to have adequate
skid resistance, particularly on curves, steep
grades and approaches to intersections?

e Isthe pavement free of areas where flooding or
sheet flow of water could contribute to safety
problems?

e Ingeneral, is the pavement quality sufficient
for safe travel of heavy and oversized vehicles?

H. Lighting (Lighting and Glare)

It is important to consider to the impacts of lighting.
Some specifics include the following:
e Is lighting required and, if so, has it been
adequately provided?
e Are there glare issues resulting from headlights

during night time operations or from sunlight?




TRAFFIC CONTROL DEVICES

Issue

Comment

l. Signs
Signage is a critical element in providing a safe
roadway environment. Please consider the following:
e Are all current signs visible (consider both
night and day)? Are they conspicuous and
clear? Are the correct signs used for each
situation?
e Does the retroreflectivity or illumination appear
satisfactory?
e Are there any concerns regarding sign
supports?

J. Traffic signals

e |f present, do the traffic signals appear to be
designed, installed, and operating correctly?

e Is the signal processing the traffic efficiently?

e Is the controller located in a safe position?
(where it is unlikely to be hit, but maintenance
access is safe)

e |s there adequate sight distance to the ends of
possible vehicle queues?

K. Marking and delineation

e Is the line marking and delineation:

— appropriate for the function of the road?

— consistent along the route?

— likely to be effective under all expected
conditions? (day, night, wet, dry, fog, rising
and setting sun, oncoming headlights, etc.)

e Are centerlines, edgelines, and lane lines
provided? If not, do drivers have adequate
guidance?




ROADWAY ACTIVITY

Issue

Comment

With respect to roadway activity please consider safety
elements related to the following:
e Pedestrians
Bicycles
Public transportation vehicles and riders
Emergency vehicles
Commercial vehicles
Slow moving vehicles

ENVIRONMENTAL CONSIDERATIONS

Issue

Comment

Weather & Animals

From an environmental perspective it is important to
consider any potential impacts. Most notably is likely
to be the impacts of weather or animals, including:

e Possible effects of rain, fog, snow, ice, wind on
design features.

e Has snow fall accumulation been considered in
the design (storage, sight distance around
snowbanks, etc.)?

e Are there any known animal travel/migration
routes in surrounding areas which could affect
design?
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