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Background
Greenman-Pedersen, Inc. (GPI) is currently in the process of preparing a preliminary design for the
reconstruction of Route 28 in Falmouth. The reconstruction project limits run along Route 28 from the
intersection with Falmouth Heights Road (southern limits) to the intersection with Sandwich Road
(northern limits), for a total length of 1.0 mile. The project will consist of roadway and intersection
improvements, access management, and improvements to pedestrian and bicycle facilities.
The Road Safety Audit (RSA) study area is approximately 0.25-miles of the total reconstruction length
along Route 28 (Davis Straits) between the southern entrance of Falmouth Plaza (#13 Davis Straits) and
BAYADA Home Health (#80 Davis Straits). This segment has been identified as a high crash location
for pedestrians and is therefore eligible for funding through the Highway Safety Improvement Program
(HSIP). MassDOT guidelines require that an RSA be conducted during the preliminary design stages for
any MassDOT-funded project that is considered HSIP-eligible. To be HSIP-eligible, an intersection or
roadway segment must be within the top five percent of crash clusters in its respective Regional Planning
Commission’s boundaries. The roadway segment between #13 Davis Straits and #80 Davis Straits is
considered HSIP-eligible based on MassDOT’s online database for recorded pedestrian crash cluster data
from 2008-2017 and a vehicle crash cluster from 2013-2015. This segment contains the intersection of
Route 28 and Spring Bars Road / Dillingham Avenue, which is unsignalized. A Site Location Map
depicting the RSA location in relation to the surrounding streets is provided in Figure 1.
The Federal Highway Administration (FHWA) defines an RSA as a formal safety performance
examination of an existing or future road or intersection by an independent, multidisciplinary team.
Consistent with MassDOT standards, this RSA was conducted during the preliminary design (pre-25%
design) phase to allow recommendations contained within this RSA to be incorporated into the design and
improvements along Route 28.
The Town of Falmouth has partnered with the Cape Cod Commission (CCC) to create a Complete Streets
Policy and Complete Streets Prioritization Plan which was submitted to MassDOT in May 2020. A
virtual Public Input Session was held on January 13, 2021. While State Highways (such as Route 28) are
not eligible for Complete Streets funding through the MassDOT program, they can be included as part of
the Town’s plan. The RSA study area was not included as part of the top 5 prioritized action items listed
by the Bicycle and Pedestrian Committee.
While not part of the RSA study area, audit participants expressed great concern for the Route 28 /
Falmouth Heights Road intersection to the south. The Town has already begun to evaluate traffic safety
and operational improvements at this intersection and noted that their effects would be felt throughout the
RSA study area. This intersection is being reviewed by the Town and MassDOT separately for a
proposed roundabout.
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Project Data
GPI of Wilmington, Massachusetts facilitated an RSA on April 22, 2021 at the studied roadway segment
from #13 Davis Straits to #80 Davis Straits, including the intersection of Davis Straits and Spring Bars
Road / Dillingham Avenue.
As indicated in Table 1, the audit team was comprised of state, regional, and local engineering, planning,
enforcement, maintenance, and emergency response professionals, and was assembled in conjunction
with input from the MassDOT Traffic Safety Management Unit. Contact information for all audit team
members is provided in Appendix B.

Table 1. Participating Audit Team Members
Audit Team Member

Agency/Affiliation

Kevin T. Fitzgerald Jr.

MassDOT – Traffic Safety

Dakota D. DelSignore

MassDOT - Traffic Safety

Jonathan A. Brown, EIT

MassDOT - Traffic Safety

Lev Malakhoff

Cape Cod Commission - Transportation Planner

Jason Walters, P.E.

MassDOT District 5 Project Development

Bianca Marshall

MassDOT District 5 Traffic Operations

Davis Soares

MassDOT District 5 Traffic Operations

Lt. Douglas DeCosta

Town of Falmouth – Police Department

Officer James Porter

Town of Falmouth – Police Department,
Co-Chair of Traffic Safety Committee

Craig O’Malley

Town of Falmouth – Fire Department

Peter McConarty, P.E., P.L.S.

Town of Falmouth – Director of Public Works

Julian M. Suso

Town of Falmouth – Town Manager

James McLoughlin, P.E.

Town of Falmouth – Town Engineer

Mark Debowski, P.E.

Greenman-Pedersen, Inc.

Steve Babalis, P.E.

Greenman-Pedersen, Inc.

Kyle Higgins, P.E.

Greenman-Pedersen, Inc.

Douglas Halpert, P.E.

Greenman-Pedersen, Inc.

RSA participants were provided materials to review prior to the audit meeting, which included:
•

Weekday morning and weekday evening peak period traffic volume counts, including vehicular,
truck, bus, pedestrian, and bicycle volumes;

•

Summary tables of the collision data from 2008-2017 for exclusively pedestrian and bicycle
crashes and 2014-2018 for vehicle collisions, which includes the date, day of week, time of day,
collision type, lighting condition, weather, roadway surface condition, crash severity, driver age,
and brief description of the collision;
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•

Collision diagrams, summarizing the location, manner, and severity of the collisions listed in the
Crash Data Summary Tables;

•

Histograms and charts summarizing the month, day of week, time of day, manner of collision,
lighting conditions, weather conditions, driver age, and roadway surface conditions;

•

MassDOT’s Safety Review Prompt List; and

•

RSA Agenda / Schedule.

Participants were also encouraged to visit the site prior to the audit to review safety elements of the
intersection and consider items listed on MassDOT’s Safety Review Prompt List. Due to restrictions put
in place for the COVID-19 pandemic, an in-person audit meeting could not be held and therefore was
conducted virtually. Participants were also provided 360-degree camera footage of the study area, and
Unmanned Aircraft System (UAS) aerial imagery. Audit meeting participants reviewed the distributed
materials, identified the collision patterns observed along the roadway segment, and discussed safety
issues that audit participants have experienced personally.

Project Location and Description
Route 28

Route 28 (Davis Straits), in the vicinity of the RSA location, is a north-south urban principal arterial
which is signed as an north-south route and under the jurisdiction of the Massachusetts Department of
Transportation (MassDOT). Route 28 is also designated as part of the National Highway System (NHS).
Route 28, within the Town of Falmouth, is approximately 15 miles in length and provides connections to
the Town of Bourne to the northwest and the Town of Mashpee to the northeast. For the purposes of this
report, Route 28 will be referred to as a north-south roadway given its orientation within the crash cluster.
Route 28 within the study area consists of one travel lane in each direction with directional travel
separated by a striped double-yellow centerline. Variable width paved shoulders are provided on either
side of the roadway which range from 3- to 6-feet wide. A 5-foot asphalt sidewalk with raised granite
curbing runs along the easterly side of Route 28 within the crash cluster limits. While dedicated 5-foot
wide bike lanes are provided in other places along the corridor, there are no formal bicycle
accommodations provided along either side of the roadway within the RSA study area. Land uses along
Route 28 in the vicinity of the reconstruction project limits commercial, low density residential, and
multi-family residential. Land use along Route 28 in the vicinity of the RSA location include mixed
commercial uses.
The speed limit along Route 28 fluctuates between 35 and 40 miles per hour (MPH) and is regulated by
MassDOT. The speed limit along Route 28 in the vicinity of the RSA location is 35 miles per hour
(MPH) which is consistent with MassDOT’s speed regulations. Detailed MassDOT Speed Regulation
data is provided in Appendix D. The Town’s zoning along Route 28 is listed as Business 2 (B2), General
Residence (GR), Single Residence C (RC), and Light Industrial A (LIA). The Town of Falmouth Zoning
Map is provided in Appendix D.
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The Cape Cod Regional Transit Authority (CCRTA) provides two fixed bus routes along Route 28 within
the RSA study area, the Sealine and WHOOSH. Transfers between Sealine and the WOOSH Trolley are
free for everyone. CCRTA buses provide bike racks. While there are no designated bus stops in the
corridor, that is driven not by demand but rather by the lack of consistent sidewalk and roadway width for
a safe and adequate bus stop. CCRTA does utilize rider-initiated flag stops in the corridor, but this is
recognized as not the preferred method of service. Detailed public transit schedule information is
provided in Appendix D.
Sealine – Hyannis and Falmouth / Woods Hole provides service between downtown Hyannis at the
Hyannis Transportation Center (with connection to the Barnstable Airport) to the Woods Hole Docks in
Falmouth. The scheduled travel time between Hyannis and Woods Hole is approximately 85 minutes.
On a typical weekday, this service runs between 5:30 AM and 9:10 PM. On a typical Saturday, this
service runs between 7:30 AM and 9:10 PM. No service is provided on Sunday.
The WOOSH Trolley provides daily service from 9:30 AM to 10:00 PM from Memorial Day weekend
through Labor Day. This route runs between the Falmouth Mall and the Steamship Authority. Average
travel time varies depending on number of stops with approximately 30 minute headways.

Spring Bars Road

Spring Bars Road is an east-west local road that is under the jurisdiction of the Town of Falmouth with
one travel lane in each direction and directional travel separated by a striped single-yellow centerline.
There are no shoulders striped on either side of the roadway. The speed limit along Spring Bars Road is
25 MPH. The approximate length of Spring Bars Road is one-third of a mile, and land uses along the
roadway include commercial, medium-density residential, and forest. Five-foot wide concrete sidewalks
with raised granite curbing are provided along both sides of the roadway. There are no formal bicycle
accommodations provided along either side of the roadway.

Dillingham Avenue

Dillingham Avenue is an east-west local roadway that is under the jurisdiction of the Town of Falmouth
with one travel lane in each direction with directional travel separated by a striped double-yellow
centerline. Variable width paved shoulders are provided on either side of the roadway, ranging from less
than a foot to 4-feet wide. The speed limit along Dillingham Avenue is 25 MPH. The approximate
length of Dillingham Avenue is 0.8-miles, and land uses along the roadway include commercial, urban
public / institutional, forest, spectator recreational, low-density residential, high-density residential, and
transitional. Dillingham Avenue provides access to the Lawrence School, which is a junior high school
for grades 7 and 8, and the Falmouth Community School, which is a specialty school. A 5-foot wide
asphalt sidewalk with raised granite curbing and a 4- to 7-foot wide grass strip is provided along the
southerly side of the roadway. The sidewalk conditions vary from poor to good. There are no formal
bicycle accommodations provided along either side of the roadway.

Route 28 (Davis Straits) / Spring Bars Road / Dillingham Avenue

Dillingham Avenue and Spring Bars Road intersect Route 28 from the west and east, respectively, to form
a four-way, unsignalized intersection. All four approaches to the intersection provide a single generalpurpose lane. A short, semi-mountable concrete median which has been painted yellow separates
directional travel along the Dillingham Avenue western leg at the intersection. The Route 28 northbound
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and southbound approaches operate under free-flow conditions while the Dillingham Avenue eastbound
and Spring Bars Road westbound approaches operate under STOP sign control.
Crosswalks and curb ramps are provided across the Route 28 southerly leg and the Spring Bars Road
easterly leg of the intersection. However, the curb ramps are not compliant with the Manual on Uniform
Traffic Control Devices (MUTCD), the American Disabilities Act (ADA) standards, nor the
Massachusetts Architectural Access Board (AAB) Regulations (521 CMR).

Traffic Volumes
GPI collected manual turning movement counts (TMCs) at the Route 28 / Dillingham Avenue / Spring
Bars Road intersection during the weekday morning (7:00 AM to 9:00 AM) and weekday evening (4:00
PM to 6:00 PM) peak periods on Tuesday, October 27, 2020. These counts included all vehicle,
pedestrian, and bicycle traffic passing through the intersection. The detailed count sheets, separated into
15-minute intervals, are included in Appendix D and a summary of the counts is depicted in Figure 2.
In addition to the TMCs, automatic traffic recorder (ATR) counts were collected from Tuesday, October
27, 2020 to Wednesday October 28, 2020 to collect daily traffic volumes at multiple locations along
Route 28 including between Main Street and Spring Bars Road.
Traffic on a given roadway typically fluctuates throughout the year depending on the area and the type of
roadway. To account for the seasonal fluctuation, monthly adjustment factors were reviewed from the
Cape Cod Commission (CCC) 1. This information revealed that October traffic volumes are typically one
percent higher than average-month conditions. Therefore, the TMCs and ATRs were unadjusted for
seasonal variation to provide a conservative (worse case) scenario.
In order to account for the impacts on traffic as a result of the COVID-19 pandemic, previous counts from
2009, 2014, and 2015 were reviewed from the 2018 Traffic Counting Report for Cape Cod
Massachusetts 2. Based on the CCC monthly adjustement factors, the count data from June, July, and
August represents close to peak-month conditions while October counts represent close to average-month
conditions. The daily and peak hour volumes are based on average-month conditions. The traffic
volumes from the CCC were seasonally adjusted based on CCC monthly adjustment factors and grown
annually to the base year 2020 using MassDOT yearly growth rates 3. GPI reviewed data from multiple
TMC locations along the reconstruction project study area which showed that the weekday AM counts in
2020 are lower than pre-covid conditions and the weekday PM counts in 2020 are higher than pre-covid
conditions. As a result, the weekday AM peak hour volumes were upwardly adjusted by five percent and
the weekday PM volumes were unadjusted to provide a conservative (worse case) scenario.
The detailed count TMC and ATR data from October 2020 is provided in Appendix D and a summary is
provided in Table 2.

2018 Traffic Counting Report for Cape Cod Massachusetts; Cape Cod Commission; March 2019.
2018 Traffic Counting Report for Cape Cod Massachusetts, Appendix D: Turning Movement Counts; Cape Cod
Commission; March 2019.
3
Guidance on Traffic Count Data; Engineering Directive E-20-005; Massachusetts Department of Transportation;
May 11, 2020.
1
2
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Table 2. Traffic Volume Summary
Location / Time
Period

Daily Volume
(vehicles per day)

Peak Hour Volume
(vehicles per hour)

K Factor (%)

Directional
Distribution

6.0
8.3

57% SB
57% NB

Route 28 between Main Street and Spring Bars Road
Weekday
Weekday AM
Weekday PM

12,800
-

770
1,060

Collision Data
GPI reviewed available collision data from the Town of Falmouth and MassDOT for the ten-year period
from 2008-2017 for pedestrian and bicycle crashes and the five-year period from 2014-2018 for all
crashes, for the RSA roadway segment. The roadway segment crash rate, per million vehicle miles
traveled (c/mvmt) for the study area segments compared to the Statewide averages are provided in
Table 3.
In addition to the crash rate per million vehicles, MassDOT also bases high-crash determination on using
the Equivalent Property Damage Only (EPDO) index where the weighting factor for Property Damage
Only crashes = 1 Point; Injury / Fatal crashes = 21 points. The CCC calculates EPDO index where the
weighting factor for Property Damage Only crashes = 1 Point; Injury crashes = 5 points; Fatal crashes =
10 points. The MassDOT HSIP Project Selection Criteria4 has ranked an intersection within the Top 5
percent of crash locations for CCC with an EPDO ≥ 111 based on 2015-2017 crash data for total
collisions, EPDO ≥ 126 based on 2008-2017 crash data for pedestrian collisions, and EPDO ≥ 107 based
on 2008-2017 crash data for bicycle collisions.
Pedestrian and Bicycle Collisions
The roadway segment experienced 9 collisions (0.9 collisions per year) involving pedestrians and cyclists
over the ten-year period from 2008-2017. Two additional pedestrian collisions occurred during the same
ten-year period; however, because they occurred within parking lots they have not been included as part
of the analyses. Approximately 44 percent of reviewed crashes occurred in darkness which may be
related to insufficient lighting along the roadway. Of the three collisions that included bicyclists, one
involved a bus making a right-turn which struck a cyclist in a “right hook” collision. The other two
bicycle collisions involved a cyclist traveling southbound on the sidewalk or cutting through the
Falmouth Plaza parking lot, which may partially be the result of cyclists not being comfortable traveling
within the roadway. Of the six pedestrian collisions, only one collision occurred with a pedestrian in a
marked crosswalk. One crash involved a vehicle that left the roadway and struck a pedestrian. This
roadway segment experienced a MassDOT EPDO for pedestrian collisions of 106 (CCC EPDO of 26).
This roadway segment experienced a MassDOT EPDO for bicycle collisions of 43 (CCC EPDO of 11).
Even though this location does not exceed the Top 5 percent threshold for pedestrian and bicycle
collisions, it is still an area of safety concern for the Town and therefore an RSA was conducted. The
detailed collision data and a summary collision diagram are included in Appendix C.

4

Highway Safety Improvement Program Criteria; Massachusetts Department of Transportation, Highway Division;
July 2020.
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Vehicle Collisions
The roadway segment experienced 47 vehicle collisions (9.4 collisions per year) over the five-year period
from 2014-2018, and a crash rate of 8.06 c/mvmt, which is considerably higher than the statewide average
of 3.58 c/mvmt for Urban Principal Arterials. The 47 vehicle collisions include two pedestrian / bicycle
collisions which occurred during the five-year study period. Of the 21 angled collisions, approximately
24 percent (5 of 21) occurred with vehicles attempting to enter or exit private driveways with the
remaining having occurred at the Route 28 intersection at Dillingham Avenue / Spring Bars Road. Of the
21 rear-end collisions, approximately 57 percent (12 of 21) occurred with vehicles in the vicinity of
private driveways either stopped in heavy traffic or waiting for other vehicles to access or egress the
driveway. Two of the rear-end collisions were the result of hit-and-run where one driver was suspected of
driving under the influence.
For the most recent HSIP cluster (2015-2017), the Route 28 / Dillingham Avenue / Spring Bars Road
intersection experienced a MassDOT EPDO of 63 (CCC EPDO of 34). Even though this below the
MassDOT EPDO threshold of 111, it is still ranked 22nd of the top crash locations in the region by the
CCC. The detailed collision data and a summary collision diagram are included in Appendix C.

Table 3. Roadway Segment Crash Rate Summary
Crash
Rate a

Urban Crash Rate –
Principal Arterial – Other a

Equivalent Property
Damage Only
(MassDOT / CCC)

N/A

N/A

106 / 26

#13 Davis Straits to #80 Davis
Straits (Bike)

N/A

N/A

43 / 11

#13 Davis Straits to #80 Davis
Straits

8.06

3.58

63 / 34

Roadway Segment

#13 Davis Straits to #80 Davis
Straits (Ped)

Average crash rate per million vehicle miles traveled, based on crash information queried on
July 1, 2020 – source MassDOT.
a
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Figure 1 - Project Locus Map
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Figure 2 - 2020 Base Traffic Volumes
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Audit Observations and Potential Safety
Enhancements
Based on the collision history and observations during the RSA on April 22, 2021, the RSA team decided
that the roadway segment between #13 Davis Straits and #80 Davis Straits has the following issues that
affect safety:
•

Intersection Geometry

•

Driveway Access Management

•

Pedestrian and Bicycle Accessibility and Accommodations

•

Pavement Condition and Markings

•

Driver Distraction, Confusion, and Frustration / Traffic Congestion

•

Lighting

The following sections describe in more detail the safety issues identified during the RSA. Several of the
issues require further study and engineering to determine the feasibility of implementing enhancements to
address them.

Intersection Geometry
Observations
Audit participants noted multiple issues at the Route 28 intersection with
Dillingham Avenue / Spring Bars Road. The Dillingham Avenue
eastbound approach is slightly offset to the south of the Spring Bars Road
receiving lane which creates a slight deviation when traveling through the
intersection. This offset also affects the location of the pedestrian
crosswalk, located across the southern leg to the intersection, and forces it
to be just south of the Dillingham Avenue eastbound approach and 60 feet
south of Spring Bars Road. In addition, it was noted that the Dillingham
Avenue eastbound approach is wide enough to provide space for two
vehicles to “double stack” approaching Route 28 despite its striping as a
single, general-purpose lane. The resulting operation is more similar to a
shared through/left-turn lane and an exclusive right-turn lane. This
contributes to sight line issues for drivers as well.
Image 1: Double stacked
vehicles on Dillingham
The intersection’s slightly offset alignment was noted as a contributing Avenue

factor to the 12 angled collisions and to the three collisions involving a vehicle reversing direction. The
wide nature of the intersection, potential sight line obstructions, and the uncertainty of lane usage results
in changes to driver behavior such as hesitancy which may also have contributed to the aforementioned
collisions at this intersection. Audit participants noted this intersection as a known cut-through route
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from the neighborhoods to the east because of its access to the retail along Route 28 and Dillingham
Avenue’s connection to the local schools. While Spring Bars Road does provide indirect access to Route
28 further north via Maravista Avenue, its primary role is to provide access to the multiple local roadways
off Maravista Avenue.
The CCRTA Sealine bus route passes through the the Route 28 / Dillingham Avenue / Spring Bars Road
intersection approximately 24 times everyday except Sunday. The precense of public transit doubles
during the summer months with approximately 26 WOOSH Trolleys passing through the intersection as
well. While there is not a designated stop at the intersection, CCRTA recognizes the Falmouth Mall as a
destination on their route. One of the collisions with a cyclist was reported as being struck by a bus in a
“right-hook” incident. The lack of formal bus stop along Route 28 likely adds to congestion as
passengers are picked-up/dropped-off and could obstruct sight lines as buses are significantly larger than
passenger vehicles.
An observer also noted that left turning vehicle paths from Dillingham Avenue and Spring Bars Road
conflict with each other. This is directly related to crashes #2 and #5 where both drivers were noted as
turning left (shown in Appendix C). An observer in the field watched left turning vehicles from these
roads make the turns simultaneously and pass to the right of each other, simulating the movement of a
roundabout in the intersection. While their ability to pass each other on the right is not directly a safety
issue, it does run counter-intuitive to a standard perpendicular intersection where drivers are expected to
pass left of the other vehicle. It is anticipated that this is a contributing factor to driver hesitancy. See
Images 2 and 3 below.

Image 2: Left turning vehicles from Dillingham
Avenue and Spring Bars Road pass to the
right of each other (seen from the southwest
corner of the intersection)

Image 3: Left turning vehicles from Dillingham
Avenue and Spring Bars Road pass to the right
of each other (seen from the southwest corner
of the intersection)

An audit participant noted that a potential countermeasure for the intersection control could be the
construction of a roundabout. It was further discussed that the roadway segment between Dillingham
Avenue and Falmouth Heights Road could then be converted to a “No Left-Turn” corridor where the two
roundabouts would provide opportunities for U-turns. The left-turn restriction would also need to be
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coordinated with driveway access management restricting left-turns for access / egress. While this
potential countermeasure could potentially lead to safety improvements along the RSA study area, it was
noted that the Town of Falmouth had previously evaluated this possibility and found it to be infeasible
due to right-of-way restrictions.
Enhancements
•

Consider reconstruction of the intersection to realign approaches to the Route 28 / Dillingham
Avenue / Spring Bars Road intersection to remove the offset, provide more perpendicular
approaches for Dillingham Avenue and Spring Bars Road, and define auxiliary turn lanes;

•

Consider the removal of the Dillingham Avenue median and reduce all corner radii at the
intersection to create a more compact intersection;

•

Evaluate the existing lane configuration of the Dillingham Avenue eastbound approach to
determine if changes in lane designation are necessary; and

•

Evaluate the feasibility of installing a traffic signal at the Route 28 / Dillingham Avenue / Spring
Bars Road intersection. Signal warrant conditions should be evaluated, and the feasibility of
coordination with the intersection at Jones Road to the north should be investigated. Traffic
signal preemption equipment for emergency vehicles and public transit should be considered
should warranting conditions be met.

Driveway Access Management
Observations
In the approximately quarter-mile span between #13 Davis Straits and #80 Davis Straits, there are around
20 curb cuts providing access to local businesses, restaurants, shopping plazas, and patient care centers.
An audit participant noted that the Convenient MD, located at #40 Davis Straits, used to be a Getty gas
and auto service station. This site was redeveloped in 2019; therefore, it is possible that collision patterns
may change with the closure of one of the two driveways along Route 28, the reconfiguration of the
remaining two driveways (one on Dillingham Avenue and one on Route 28), and changes in travel
patterns between the uses. It has also been observed that drivers perform last-minute turns into driveways
along Route 28 for their desired business and that left turns into driveways are contributors to traffic
congestion and may be related to the combined seven rear-end and collisions which occurred at the #2030 Davis Straits driveways.
In addition, several driveway openings were noted to be more than standard widths. Others reported
unclear business signage, a lack of access control signage, and missing pavement markings to denote
access or egress. It was confirmed that all driveway permits are processed and reviewed through
MassDOT District 5 but the ability to revise access is limited to periods of redevelopment or roadway
design projects. The frequent presence of driveway curb-cuts have likely directly or indirectly
contributed to the high number of rear-end collisions, angled collisions, and pedestrian / bicycle collisions
along the corridor.
Page 12

Road Safety Audit—Route 28 (Davis Straits), Falmouth, MA
Prepared by Greenman-Pedersen, Inc.
FINAL

The Town of Falmouth previously worked with McMahon Associates, Inc. on their 2016 Master Plan
which evaluated potential countermeasures for driveway access. In addition, the Town’s Planning
Department is currently working on updating their zoning codes to evaluate the feasibility of allowing
residential areas along Route 28 to be mixed in with the retail / commercial uses.
Enhancements
•

Evaluate the closure, consolidation, relocation, and reconfiguration of parking lot driveways to
improve safety and operations by reducing the locations where vehicles can make turns,
particularly left turns. Turning restrictions can be enforced by signage and constructing raised
delta islands;

•

Evaluate the feasibility of installing removable median barriers extending from the northern leg
of the Route 28 / Falmouth Heights Road intersection to eliminate southbound left-turns into the
business driveways at 11 Davis Straits and reduce congestion;

•

Evaluate the reduction of curb radii and width of parking lot driveways to reduce turning speeds
and shorten pedestrian / bicycle crossings;

•

Evaluate the feasibility of interconnected parking lots or access roadways to reduce the reliance
on Route 28 as a connection between businesses; and

•

Town Planning Department to work with private landowners about the potential for appropriate
wayfinding signage and pavement markings at driveways to reinforce access and egress
restrictions at driveways and better drivers.

Pedestrian and Bicycle Accessibility and Accommodations
In the approximately quarter-mile span between #13 Davis
Straits and #80 Davis Straits, there is one pedestrian crosswalk
provided to cross Davis Straits (Route 28) located at the
intersection with Dillingham Avenue / Spring Bars Road. At
this intersection, there are no warning signs or pedestrian
signals with push-button actuation. In addition, the westerly
side of Route 28 lacks a consistent sidewalk, with only an
approximate 180-foot stretch provided in the vicinity of
ConvenientMD. The presence of pedestrians within the
roadway may be related to insufficient connectivity. The Image 4: Lack of sidewalk along the
existing sidewalks on both sides of Route 28 vary in material westerly side of Route 28
and condition. Audit participants noted that the inadequacy of sidewalks and crosswalks at various
locations along Route 28 in this area and at the Route 28 / Dillingham Avenue / Spring Bars Road
intersection.
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Audit participants noted a lack of accessible ramps that are ADA/AAB-compliant. It was also noted that
there is an overall lack of warning and regulatory signage, and some signage was placed inconsistently
such as a pedestrian warning sign located along the Route 28 southbound near the AutoZone (#64 Davis
Straits) where no crosswalk exists. There were three pedestrian collisions having occurred across the
north leg of the intersection with Dillingham Avenue along Route 28 in the area where no sidewalks or
crosswalk is provided. The presence of these collisions reinforces the pedestrian desire line to the local
businesses as noted by audit participants.
While only a single pedestrian collision occurred within the crosswalk across Route 28 at Dillingham
Avenue during the crash study period, it was noted that its location south of the intersection is not
intuitive for drivers and may also present a sight line issue where pedestrians are less likely to be seen.
The location of the crosswalk may also be contributing to the five rear-end collisions along Route 28
northbound approach where drivers may be surprised by a vehicle ahead of them stopping so far south of
the intersection.
Dillingham Avenue was noted as an important pedestrian and bicycle connection because it provides
access between local schools and retail areas along Route 28 in addition to an elderly housing community
off Rose Morin Lane. This observation is reinforced by the collision data which shows that three
collisions involved a 19-year-old cyclists/pedestrian and three collisions involved a senior citizen (60
years and older). The Falmouth Bikeways Map, provided in Appendix D, confirms the expectation of
Route 28, Dillingham Avenue, and Spring Bars Road as designated “Bike Routes”. The RSA study area
is known as a major hub for foot and bike traffic year-round. The lack of sidewalk along the northerly
side of Dillingham Avenue and the westerly side of Route 28, north of the intersection, creates a barrier
for a perceived desire line to the AutoZone plaza (64 Davis Straits) where two pedestrian collisions
occurred.
At least three cyclist crashes can be attributed to the lack of bicycle accommodations along the roadway,
and the frequent interruptions by driveways. It should also be noted that all three bicycle collisions
occurred along the easterly side of Route 28 which may be related to the presence of sidewalk where
cyclists could be more comfortable riding instead of within the roadway. As previously noted, one cyclist
was struck by a by a bus in a “right-hook” incident. Audit participants noted that there is an ongoing
MassDOT bicycle and pedestrian improvement project at unspecified locations throughout the state. One
location which had been considered was along Route 28 between Falmouth Heights Road to Sandwich
Road. Though this location was ultimately not funded at the time of the RSA, this location could be
funded in the future. The proposed improvements considered included restriping for bicycle lanes and
install crosswalks with Rectangular Rapid Flashing Beacons (RRFBs) as a part of a low-cost
improvement initiative. These improvements seek to improve safety for cyclists of whom the majority
are observed traveling within the roadway.
Enhancements
•

Evaluate the construction of missing sidewalk connections and reconstruction of existing
sidewalks to improve mobility and ADA/AAB accessibility. Construction and reconstruction of
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sidewalks should avoid conflict points with traffic signal equipment and utility pole locations and
provide minimum 5-foot wide sidewalks with 6-inch vertical granite curbing.
o

Application of crosswalks across the northern Route 28 leg and the western Dillingham
Avenue leg where they are currently missing from the intersection. Construction/
reconstruction of sidewalk should be performed along with any realignment
improvements.

•

Evaluate the feasibility of constructing a shared use path along Route 28, separated from the
roadway, to improve safety and mobility for pedestrian and cyclists of all abilities;

•

Evaluate the feasibility of constructing a shared use path along Dillingham Avenue, separated
from the roadway, to improve safety and mobility for pedestrian and cyclists of all abilities;

•

Construct access ramps with ADA/AAB-compliant designs and tactile warning devices to
improve safety and mobility for all users;

•

Coordinate the reconstruction of driveway aprons with private landowners to provide ADA /
AAB-compliant ramps and cross-slopes to improve mobility for all users;

•

Install MUTCD-compliant warning and regulatory signage in advance and at pedestrian and
bicycle crossings to improve safety;

•

Evaluate the feasibility of constructing mid-block crossings with Pedestrian Hybrid Beacons or
RRFBs to improve safety and mobility;

•

Evaluate the feasibility of bicycle lanes (buffered or non-buffered) with the addition of tracking
markings or green paint across side-street approaches to improve safety for cyclists and alert
drivers to the possibility of a cyclist. Installation of bicycle lanes should meet existing lanes
recently provided at the Route 28 / Jones Road / Worcester Court intersection; and

•

Evaluate the feasibility of constructing designated bus stops along Route 28 to improve safety for
all modes and improve transit service. Designated stops should provide shelters, maps, adequate
lighting, and be accessible.

Pavement Condition and Markings
Observations
The pavement markings within the study area were in overall
poor condition with sections highly faded or completely
removed during the study period. Audit participants noted
that a water main replacement project along Route 28 had
completed roadway repaving in early April 2021. The project
extended along Route 28 from Palmer Avenue to Oxbow Road Image 5: Recent roadway paving
along Route 28 looking northbound
and included a segment along Dillingham Avenue. The
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repaved section of roadway extended from the striped centerline to the eastern/southern curb line and the
existing pavement markings were reapplied with paint. The existing crosswalks at the Route 28
intersection with Dillingham Avenue and Spring Bars Road were also reapplied as “Ladder Style”
crosswalks but were not applied at private driveways. There were 15 collisions between 2017 and 2018,
the time period where the crash data overlaps with the water main replacement; however, no collision
reports referenced work zone conditions as a factor.
Enhancements
•

Reapply “Ladder Style” crosswalks, as needed, with high visibility pavement marking materials
to be consistent with Town standards to improve visibility and pedestrian safety;

•

Consider applying recessed wet reflective polyurea or thermoplastic markings along the Route 28
corridor for improved visibility and durability; and

•

Consider installing recessed reflectors within the roadway along the Route 28 corridor for
improved visibility.

Driver Distraction, Confusion, and Frustration / Traffic Congestion
Observations
Audit participants noted that the use of cellular phones and other electronic devices while driving is a
potential safety risk throughout the Commonwealth of Massachusetts, as well as in the RSA location.
Participants stated that drivers often get distracted by phones while waiting in congestion. The majority
of the rear-end collisions occurring were the result of drivers “following too closely” and “inattention”.
The RSA study area was described as an area of great congestion due to the cut-through traffic at the
Route 28 / Dillingham Avenue / Spring Bars Road intersection and the density of commercial / retail uses
along Route 28. This is could be a contributing factor for the 18 rear-end collisions along Route 28 which
accounts for approximately 38 percent of the total collisions between 2014-2018. The vehicle congestion
combined with the previously mentioned intersection alignment issues may be contributing to driver
confusion.
An RSA participant on location during the time of the RSA observed vehicles stopping on Route 28 to
allow traffic from Dillingham Avenue and Spring Bars Road to enter the intersection. This behavior was
observed during times of high traffic on Route 28 with few gaps for vehicles to enter the intersection from
Dillingham Avenue and Spring Bars Road. It was also observed that when vehicles stopped on Route 28
to let other vehicles go, other drivers reacted unexpectedly and sometimes aggressively during this
opportunity to enter the intersection, and near-misses were observed between turning vehicles in the
intersection. These may be contributing factors to the three collisions involving a vehicle reversing
direction due to drivers not being able to negotiate gaps in traffic along Route 28.
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During times of high traffic, the queuing of vehicles behind other turning vehicles further exacerbates the
tendency for driver inattention or following too closely. In addition, the queued vehicles create sight line
obstructions for drivers attempting to exit commercial driveways.
Enhancements
•

Town of Falmouth to work with Executive Office of Public Safety and Security (EOPSS) to
employ safety outreach programs to reduce the use of cellular phones while driving;

•

Evaluate the closure, consolidation, relocation, and reconfiguration of parking lot driveways to
improve safety by reducing the locations where vehicles can make turns, particularly left-turns.
Turning restrictions can be enforced by signage and constructing raised delta islands; and

•

Evaluate the feasibility of installing a traffic signal at the Route 28 / Dillingham Avenue / Spring
Bars Road intersection to provide regulated gaps in Route 28 traffic.

Lighting
Observations
The majority of roadway lighting in the study area is provided
along the western side of Route 28 from cobra-heads mounted on
utility poles at inconsistent intervals. The Town replaced all
overhead lighting to Light Emitting Diodes (LEDs) in 2014. The
current LEDs are adjustable and can produce 3,400 – 4,000
lumens each. Despite these updates, audit participants noted that
the Route 28 / Dillingham Avenue / Spring Bars Road
intersection still feels very dark. In 2014, 20 percent of crashes
(3 out of 15) occurred during hours of dusk or darkness. In 2015,
although there were only 9 crashes, the number that occurred
during dusk or darkness stayed the same at approximately 22
percent.

Image 6: Single cobra-head on
utility pole and private, aesthetic
In addition, lights are provided within the multiple commercial lighting at #30 Davis Straits
driveway.

plaza parking lots along both sides of Route 28 and the gas
station located at the southeast corner of the Route 28 / Dillingham Avenue / Spring Bars Road
intersection. The limited street lighting and placement could be a contributing factor for the
approximately 26 percent of total collisions within the study area that occurred under “dusk”, “darklighted”, or “dark-not lighted” roadway conditions.
Enhancements
•

Consider installing lighting for the existing crosswalk across Route 28 to improve pedestrian
visibility;
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•

Consider conducting an illumination study to determine if the existing lighting meets State
standards for visibility of all users. Evaluate the lighting impact from commercial plazas and
their hours of operation when considering improvements; and

•

Consider installing light poles where missing and relocate existing poles as needed to comply
with MassDOT standards for lateral offset.

Summary of Road Safety Audit
Each improvement listed above has been categorized as short-term, medium-term, or long-term based on
the definitions shown in Table 4. Additionally, a cost category has been assigned to each improvement
based on the parameters set forth in Table 4. The safety payoff estimate is an engineering judgement of
the potential effectiveness of the safety recommendations.
Table 5 lists each safety issue and the corresponding potential safety enhancements, its potential safety
payoff, the estimated time frame for completion, the estimated construction cost, and the roadway
jurisdiction. There are several proposed improvements which apply to multiple locations and/or address
more than one safety issue and therefore are not repeated in the summary tables.

Table 4. Estimated Time Frame and Costs Breakdown
Time Frame

Costs

Short-Term

<1 Year

Low

<$10,000

Mid-Term

1-3 Years

Medium

$10,001-$50,000

Long-Term

>3 Years

High

>$50,000
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Safety Issue

Intersection Geometry

Driveway Access
Management

Table 5. Potential Safety Enhancement Summary

Potential Safety Enhancement

Safety Payoff

Time Frame

Cost

Jurisdiction

Consider reconstruction of the
intersection to realign approaches to the
Route 28 / Dillingham Avenue / Spring
Bars Road intersection.

High

Long-term

High

MassDOT

Consider the removal of the Dillingham
Avenue median and reduce all corner
radii at the intersection.

High

Long-term

High

MassDOT / Town of
Falmouth

Evaluate the existing lane configuration
of the Dillingham Avenue eastbound
approach.

Low

Mid-term

Low

MassDOT / Town of
Falmouth

Evaluate the feasibility of installing a
traffic signal at the Route 28 / Dillingham
Avenue / Spring Bars Road intersection.

High

Long-term

High

MassDOT

Evaluate the closure, consolidation,
relocation, and reconfiguration of parking
lot driveways.

High

Long-term

High

MassDOT

Evaluate the feasibility of installing
removable median barriers extending
from the northern leg of the Route 28 /
Falmouth Heights Road intersection.

Low

Short-Term

Low

MassDOT

Evaluate the reduction of curb radii and
width of parking lot driveways.

Medium

Long-term

Low

MassDOT

Evaluate the feasibility of interconnected
parking lots or access roadways.

Medium

Long-term

Low

Town of Falmouth

Town Planning Department to work with
private landowners about the potential
for appropriate wayfinding signage and
pavement markings at driveways.

Medium

Short-term

Low

Town of Falmouth
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Safety Issue

Table 5. Potential Safety Enhancement Summary

Potential Safety Enhancement

Safety Payoff

Time Frame

Cost

Jurisdiction

Evaluate the construction of missing
sidewalk connections and reconstruction
of existing sidewalks.

High

Long-term

High

MassDOT

Evaluate the feasibility of constructing a
shared use path along Route 28.

High

Long-term

High

MassDOT

Evaluate the feasibility of constructing a
shared use path along Dillingham
Avenue.

High

Long-term

High

Town of Falmouth

Construct access ramps with ADA/AABcompliant designs and tactile warning
devices.

Medium

Mid-term

Medium

MassDOT

Medium

Long-term

Low

Town of Falmouth

Medium

Short-Term

Low

MassDOT

Evaluate the feasibility of constructing
mid-block crossings with Pedestrian
Hybrid Beacons or RRFBs.

Low

Short-Term

Low

MassDOT

Evaluate the feasibility of bicycle lanes
(buffered or non-buffered) with the
addition of tracking markings or green
paint across side-street approaches.

High

Mid-term

Low

MassDOT

Evaluate the feasibility of constructing
designated bus stops along Route 28.

Low

Long-Term

High

MassDOT / CCRTA

Pedestrian and Bicycle Coordinate the reconstruction of
driveway aprons with private landowners.
Accessibility and
Accommodations
Install MUTCD-compliant warning and
regulatory signage in advance or at
pedestrian and bicycle crossings.
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Safety Issue

Pavement Condition
and Markings

Driver Distraction,
Confusion, and
Frustration / Traffic
Congestion

Table 5. Potential Safety Enhancement Summary

Potential Safety Enhancement

Safety Payoff

Time Frame

Cost

Jurisdiction

Reapply “Ladder Style” crosswalks, as
needed, with high visibility pavement
marking materials.

Medium

Short-Term

Low

MassDOT

Consider applying recessed wet
reflective polyurea or thermoplastic
markings along the Route 28 corridor.

Medium

Long-term

Medium

MassDOT

Consider installing recessed reflectors
within the roadway along the Route 28
corridor.

Low

Long-term

Low

MassDOT

Town of Falmouth to work with Executive
Office of Public Safety and Security
(EOPSS) to employ safety outreach
programs.

High

Long-term

Low

Town of Falmouth

Medium

Long-Term

High

MassDOT / Town of
Falmouth

Low

Short-term

Medium

MassDOT / Town of
Falmouth

Medium

Long-Term

High

MassDOT / Town of
Falmouth

Consider installing lighting for the
existing crosswalk across Route 28.
Lighting

Consider conducting an illumination
study to determine if the existing lighting
meets State standards.
Consider installing light poles and
relocate existing poles as needed.
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Appendix B. RSA Audit Team Contact List

Date:

April 22, 2021

Participating Audit Team Members
Location:

Falmouth, MA

Audit Team
Members

Agency/Affiliation

Email Address

Phone
Number

Ana Fill, P.E.

MassDOT – Traffic Safety

ana.fill@state.ma.us

(857) 368-9648

Kevin T. Fitzgerald
Jr.

MassDOT – Traffic Safety

kevin.t.fitzgerald@state.ma.us

(857) 368-9619

Dakota D.
DelSignore

MassDOT – Traffic Safety

dakota.d.delsignore@state.ma.us

(401) 644-5540

Jonathan A. Brown,
EIT

MassDOT – Traffic Safety

jonathan.a.brown@state.ma.us

--

Lev Malakhoff

Cape Cod Commission Transportation Planner

lmalakhoff@capecodcommission.org (508) 744-1229

Noah Berger

Cape Cod Regional
Transit Authority

nberger@capecodrta.org

Jason Walters, P.E.

MassDOT District 5
jason.walters@state.ma.us
Project Designer/Reviewer

(857) 368-5252

Bianca Marshall

MassDOT District 5 Traffic
bianca.marshall@state.ma.us
Operations

(857) 368-5252

Lt. Douglas DeCosta Town of Falmouth – Police

(508) 815-5335

douglas.decosta@falmouthpolicema. (774) 255gov
4527, ext. 4504

Officer James Porter Town of Falmouth – Police james.porter@falmouthpolicema.gov (774) 255-4527
Craig O’Malley

Town of Falmouth – Fire
Department

craig.omalley@falmouthfirema.gov

(508) 495-2533

Thomas Bott

Town of Falmouth – Town
Planner

thomas.bott@falmouthma.gov

(508) 495-7440

Peter McConarty,
P.E., P.L.S.

Town of Falmouth –
Director of Public Works

peter.mcconarty@falmouthma.gov

(508) 457-2543

James F. Grady Jr.

Town of Falmouth –
Superintendent of
Highway

jim.grady@falmouthma.gov

(508) 457-2543

Julian M. Suso

Town of Falmouth – Town
Manager

julian.suso@falmouthma.gov

(508) 495-7320

Rebecca Frye

Town of Falmouth – Water
dpw@falmouthma.gov
Department

(508) 4572543, ext. 3001

James McLoughlin,
P.E.

Town of Falmouth – Town
Engineer

james.mcloughlin@falmouthma.gov

(508) 4572543, ext. 3104

Mark Debowski, P.E. Greenman-Pedersen, Inc.

mdebowski@gpinet.com

(603) 766-8257

Steve Babalis, P.E.

Greenman-Pedersen, Inc.

sbabalis@gpinet.com

(603) 766-8258

Kyle Higgins, P.E.

Greenman-Pedersen, Inc.

khiggins@gpinet.com

(603) 766-5230

Douglas Halpert,
P.E.

Greenman-Pedersen, Inc.

dhalpert@gpinet.com

(443) 753-5546

Appendix C. Detailed Crash Data

Appendix D. Additional Information

Appendix E. Road Safety Audit References

Road Safety Audit References
FHWA Office of Safety - Proven Safety Countermeasures, U.S. Department of Transportation, Federal
Highway Administration https://safety.fhwa.dot.gov/provencountermeasures/.
Road Safety Audits, A Synthesis of Highway Practice. NCHRP Synthesis 336. Transportation Research
Board, National Cooperative Highway Research Program, 2004.
Road Safety Audits. U.S. Department of Transportation, Federal Highway Administration,
https://safety.fhwa.dot.gov/rsa/
FHWA Road Safety Audit Guidelines. U.S. Department of Transportation, Federal Highway
Administration, 2006.
Road Safety Audit, 2nd edition. Austroads, 2000.
Road Safety Audits. ITE Technical Council Committee 4S-7. Institute of Transportation Engineers,
February 1995.

