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Bicyclists and pedestrians while having a minimal impact on the environment are our most
vulnerable users and the most in need of providing a safe transportation network. This
appendix presents a discussion of crashes, road safety audits, pedestrian safgtand planning
studies, planning tools, and planning efforts related to bicycles and pedestrians on Cape Cod.

CAPE COD BICYCLISTSND PEDESTRIANS

To varying degrees, all travelers at some point in their journey are pedestrians. This occurs in
the short walking trip from a parked car to a destination (or from a parked bicycle or after
disembarking from a bus).

Bicyclists are often categorized into three subsets: (A) Experienced, longdistance riders, (B)
Occasional riders, and (C) beginners and children. For the type-A rider, most of their travel is
made along roadways because of the higher travel speed available and the fewer obstacles
(driveways etc.) encountered on alternative routes. Type B riders prefer off-road opportunities
such as bike paths, but @n be comfortable in bike lanes or wide shoulders. Type C riders seek
out the least busy sections of bike paths and sidewalks; these riders generally do not use biking
for transportation purposes.

The U.S. Census Bureau provides information on means of tansportation through the
AiAmer i can Commil the latest taBulation eeingavailable for 2006 -2010. As
presented in the Table 1, Provincetown had the largest number of people who commuted by
bicycle (240) of any of the fifteen towns as well as the largest percentage (12.8%). Barnstable
had the largest numbers of people walking to work (620) and Provincetown had the highest
percentage (22.7%).
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TABLE1 7T JOURNEY TO WORK BYAOWN - MEANS OF TRANSPORTAIN

BIKE TO ALL PERCENTAGE PERCENTAGE
WORK WORKERS BIKING WALKING
Barnstable 80 620 22,535 0.4% 2.8%
Bourne 10 315 9,285 0.1% 3.4%
Brewster 75 160 4,630 1.6% 3.5%
Chatham 25 95 2,784 0.9% 3.4%
Dennis 0 155 6,105 0.0% 2.5%
Eastham 20 145 2,100 1.0% 6.9%
Falmouth 120 230 14,615 0.8% 1.6%
Harwich 0 75 5,270 0.0% 1.4%
Mashpee 0 85 6,905 0.0% 1.2%
Orleans 15 100 2,345 0.6% 4.3%
Provincetown 240 425 1,875 12.8% 22.7%
Sandwich 0 145 10,275 0.0% 1.4%
Truro 0 30 899 0.0% 3.3%
Wellfleet 0 135 1,603 0.0% 8.4%
Yarmouth 50 225 10,590 0.5% 2.1%
Barnstable County 635 2,940 101,816 0.6% 2.9%
Totals

Source: U.S. Census Bureau, American Community Survey 2006-2010 Five-year estimates.
(Workers 16 years and over).

VEHICULAR CRASH REGDS

The following sections include discussions of vehicular crash records that include bicyclists or

pedestrians.

BICYCLIST CRASH HISORY

Bicycling on Cape Cod roadways can be a chadinhge. The mixture of narrow roadways, high
traffic volumes, and pleasant summer weather creates a great deal of difficult vehicle bicycle

i nter act

other transportation users. Bicyclist and Pedestrian crashes are shown inthe figure on the

following page.

on.
when vehicular traffic i s at its peak. As a mode that can efficiently transport travelers pollution-
free, it is worthy of our attention in providing facilities that are safe for cyclists, pedestrians, and

Cape

Codos

pl easant

summer

weat her

Table 2 includes a town-by-town breakdown of bicycle-vehicle crashes for the years 20162012.

With 61 reported crashes over the three-year period, Barnstable had the greatest number of

bicyclist-vehicle crashes (Falmouth was second with 43 crashes). Staff has observed numerous

cyclists along Route 28 (where many of the identifiable crashes occurred) during the summer
season. Commerts at public meetings indicate that many summer workers in use bicycling to

commute to work i many of these workers originate from outside of the United States and may

be less familiar with our customary safe bicycling practices such as riding in the direction of
traffic while wearing a helmet.
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TABLE2 - BICYCLISTVEHICLE CRASH HISTOR(2010-2012)

ALL FATAL
CRASHES CRASHES
(3-YEAR (3-YEAR
TOTAL) TOTAL)
Bourne 7 0
Sandwich 8 0
Falmouth 43 0
Mashpee 4 0
Barnstable 61 1
Yarmouth 35 0
Dennis 35 0
Harwich 8 0
Chatham 4 0
Brewster 17 0
Orleans 13 0
Eastham 12 0
Wellfleet 5 0
Truro 3 0
Provincetown 9 0
Total 265 1
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PEDESTRIAN VEHICULARCRASHES

Pedestrians are among the most vulnerable users of the transportation system, and yet it is
important to remember that almost all travelers become pedestrians for at least part of every
trip. Safe accommodations for walking can encourage a reduction in traffic congestion and air
pollution and encourage a healthier alternate mode. Table 3 showns the number of vehicle-
pedestrian crashes for each town. Falmouth had the highest number (52) of crashes reported
from 2010 to 2012. This number represents two sides of an issue: the high number of
pedestrians observed along Route 28 in thi
for transportation, however it also shows the deficiencies in pedestrian accommodation (e.g.,
safe pedestrian crossings at intersections) resulting in the high crash history.

TABLE3 i PEDESTRIAN/EHICLE CRASH HISTOR(2010-2012)

ALL FATAL
CRASHES CRASHES

(3-YEAR  (3-YEAR

TOTAL) TOTAL)
Bourne 13 1
Sandwich 15 1
Falmouth 52 2
Mashpee 16 0
Barnstable 45 3
Yarmouth 17 1
Dennis 33 2
Harwich 2 0
Chatham 5 0
Brewster 1 0
Orleans 5 0
Eastham 3 0
Wellfleet 7 0
Truro 0 0
Provincetown 19 1
Total 233 11
(Source: MassDOT)
Cape Cod Regional Transportation Plan 2016 Appendix F: Bicycle & Pedestrian

Page5

summer



ROADWAY SAFETY AUDSIT BICYCLE/PEDESTRIANECOMMENDATIONS

Since 2007 there have been eighteen Road Safety Audits (RSAs) completed for locations
throughout Cape Cod. The Audit process is overseen byVlassDOT and brings together
community officials and others in an intensive review of high-cr ash | ocati onso
geometric deficiencies. Each audit includes a review of traffic and crash information, an onsite
field review. The following sections provide an overview of the bicycle and pedestrian safety
recommendations from the audits.

BARNSTABLE ROAD SAFE AUDITS
There have been six completed audits within the town of Barnstable since 2007:

lyannough Road (Route 132) at Cape Cod Community Coll ege/Cape Cod
Conservatory Intersection

Completed in 2014, the audit includes recommendations to improve bicyclist and pedestrian
safety:

v Provide advance warning signage notifying motorists along Route 132 of the upcoming
crosswalk.

Install an accessible ramp on the western side of the Route 132 crosswalk.

During intersection improvements, include accommaodations for bicyclists such as
widened shoulders or bike lanes on Route 132.

b Consider creating an accessible and weltlit unpaved path from Route 132 to Canmunity
College Parking Lot #2 to shorten walking distances between the college and the Park
and Ride Lot; if warranted consider installation of a crosswalk on Route 132 on the
northern leg of the Route 6A westbound ramps intersection to provide access tothe path.

Route 28 at Osterville  -West Barnstable Road

Completed in 2012, the audit includes recommendations to improve bicyclist and pedestrian
safety:

v Upgrade bicycle and pedestrian accommodations with future maintenance and/or
reconstruction efforts.

b Consider adding an island with the left turn lanes for a break in bicycle/pedestrian
crossing of Route 28.

lyannough Road (Route 28) at Yarmouth Road

Completed in 2012, the audit includes recommendations to improve bicyclist and pedestrian
safety:

b Consider the feasibility/appropriateness of providing bicycle accommodations at the
intersection (i.e., shared lanes and/or within a 4 -foot shoulder, bicycle detection at
signals, signage, and pavement markings) in accordance with the 2006 Project
Development and Design Guide.

Appendix F. Bicycle & Pedestrian Cape Cod Regional Transportation Plan 2016
Page6

oper a



b As part of the design process and longterm planning efforts, include a Route 28
bicycle/pedestrian crossing to connect the future extension of the Cape Cod Rail Trail
through the intersection.

v Evaluate the feasibility and safety bendits of providing pedestrian accommodations at
the Route 28/Yarmouth Road intersection, including crosswalks, accessible ramps, and
pedestrian signal indications, and providing a connection between the intersection and
the existing sidewalks on Camp Streetand Yarmouth Road south of Route 28.

Previous Barnstable Road Safety Audits

Audits listed below have been summarized in previous Regional Transportation Plans and are
listed for convenience. Copies of Road Safety Audits are available from the Cape Cod
Commission website at:

www.capecodcommission.org/safety

b Meetinghouse Way (Route 149)/Route 6 Ramps (2010)
b Route 28 (Falmouth Road)/Bearses Way (2009)
b Route 28 in Barnstable 7 Lane Departure Safety Audit (2007)

BOURNE ROADWAY SAFETAUDITS
There have been twocompleted audits within the town of Bourne since 2012:

Route 28 between Bourne Rotary and Otis Rotary
Completed in 2013, the audit includes recommendations to improve bicyclist and pedestrian
safety:

b As part of long-term reconstruction efforts, consider p roviding pedestrian and bicycle
accommodations, such as the planned shareduse path parallel to Route 28.

b Consider pedestrian/bicycle crossing infrastructure in conjunction with the proposed
Route 28 parallel shared-use path.

Sandwich Road at Cranberry H ighway

Completed in 2012, the audit includes recommendations to improve bicyclist and pedestrian
safety:

v Provide improved accommodation for pedestrians and bicyclists through roadway
improvements or maintenance efforts.

DENNIS ROADWAY SAFETAUDIT

The audit listed below has been summarizedin a previous Regional Transportation Plan and are
listed for convenience. Copies of Road Safety Audits are available from the Cape Cod
Commission website at:

www.capecodcommission.org/safety

Cape Cod Regional Transportation Plan 2016 Appendix F: Bicycle & Pedestrian
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b

Route 134 at the Route 6 Ranps (2009)

EASTHAM ROADWAY SAFE AUDIT

Route 6 and Governor Prence Road

Completed in 2012, the audit includes recommendations to improve bicyclist and pedestrian

safety:

Consider a pedestrian beacon north of the intersection at the information booth.

Discussion included the need for a sight distance measurement, and the possibility of a
median in the vicinity to slow traffic at the Route 6 crossing.

Consider improved bicycle/pedestrian accommodation when reconstruction for Route 6,
or the intersection, is being considered.

MASHPEE ROADWAY SAFE AUDITS

Mashpee has had three audits completed since 2007:

Nathan Ellis Highway (Route 151) at Old Barnstable Road Intersection

Completed in 2014, the audit includes recommendations to improve bicyclist and pedestrian

safety:

b

Realign the crosswalk on the northern leg to be parallel with Route 151; modify curbing
on island to accommodate wheelchair users and meet ADA requirements.

Replace pedestrian signal push buttons with APS vibro-tactile buttons (to accommodate
senior residents.

Scheduleregular street sweeping to remove sand and debris from wheelchair ramps.
Re-apply crosswalk markings.

Consider construction of a crosswalk on
accommodate pedestrians traveling between the tailer park and the high school.

During corridor -wide improvements, construct pedestrian and bicycle accommodations
to the west of the intersection.

Previous Mashpee Road Safety Audits

Audits

listed below have been summarized in previous Regional Transportation Plans and are

listed for convenience. Copies of Road Safety Audits are available from the Cape Cod
Commission website at:

b
b
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SANDWICH ROAD SAFETXUDITS

Since 2009, two safety audits were completed in Sandwich. The audits listed below have been
summarized in a previous Regional Transportation Plan and are listed for convenience. Copies
of Road Safety Audits are availablefrom the Cape Cod Commission website at:

www.capecodcommission.org/safety

v Cotuit Road/Harlow Road/South Sandwich Road (2009)
b Route 6: Major Highway Median Cross-Over Crashes (2009)

YARMOUTH ROAD SAFETAUDITS
There have beentwo audits completed since 2010 in Yarmouth.

Route 6A i Willow Street to Union Street

Completed in 2013, the audit includes recommendations to improve bicyclist and pedestrian
safety:

b Investigate adding additional sighage to alert motorists to crosswalks throughout the
RSA corridor.

Repaint existing crosswalks and consider upgrading crosswalk to "piano key" design.
Trim trees to increase visibility of crosswalks.

Review appropriateness of sidewalk locations and relocate as needed (would require full
ADA compliance for new crosswalks).

v Work with business owner at the Village Store to redesign site access using good access
management principles.

b Evaluate the existing street lighting and the potential for additional street lighting,
particularly for improved pedestrian safety.

b Investigate installing textured pavement crosswalks or raised crosswalks in select
locations understanding that they would require special approval and careful
considerations of all safety impacts.

Relocate utility poles behind sidewalks and add aurbs where needed.
Consider geometric changes to the roadway such as bump outs to slow drivers down.

b Implement targeted police enforcement to address speeding and crosswalk compliance
issues.

v Install gateway treatments to visually identify the heart of the village for drivers and
consider additional streetscape improvements to create a village feel to cue in drivers
that they are entering a more populated and pedestrian oriented area.

Previous Yarmouth Road Safety Audit

The audit listed below has beensummarized in a previous Regional Transportation Plan and is
listed for convenience. Copies of Road Safety Audits are available from the Cape Cod
Commission website at:

Cape Cod Regional Transportation Plan 2016 Appendix F: Bicycle & Pedestrian
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www.capecodcommission.org/safety

b Old Townhouse Road/Forest Road (2010)
CAPE COD COMMKSI ONOG S L eBERCTHCGNFETY STUBS

The Cape Cod Commission has completed several locatiorspecific safety studies. The following
is a summary of the locations that were studied and highlights of recommended safety
improvements. Full reports are available on the internet:

www.capecodcommission.org/safety
WELLFLEET: ROUTE 6AFETY STUDY

This study, published in 2012, focused on four locations along Route 6:

b LeCount Hollow Road
» Cove Road
b Main Street

The study mainly focused on reducing vehicular conflict with general recommendations to
evaluate bicycle and pedestrian accommaodations.

DENNIS: ANALYSIS OHIGH-CRASH LOCATIONS IN EBNNISPORT
This study, published in 2012, focused on two locations in town:

v Upper County Road at Depot Street
b Main Street (Route 28) at Sea Street

The study mainly focused on reducing vehicular conflict with general recommendations to
evaluate bicycle and pedestrian accommaodations.

PREVIOUS CAPE COD GAMISSION LOCATIONSPECIFIC SAFETY STUES

The following studies have been summarized in a previous Regional Transportation Plan and
are available on the Cape Cod Commission website at:

www. capecodcommissionorg/safety
2009 Transportation Safety Report

v Eastham: Eastham Rotary

b Truro: Truro Central School Zone

b Provincetown: Route 6/Shank Painter Road
2008 Transportation Safety Report

b Eastham: Route 6/Brackett Road

b Sandwich: Route 6/Route 130 (Exit 2)
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2006 Transportation Safety Report
b Bourne: Route 28 Otis Rotary
b Harwich: Route 137/Route 39
b Orleans: Route 6A/Route 28

BICYCLE AND PEDHRIAN PLANNING

Bicycles are a low cost, nonmotorized form of transportation. Bicycle infrastructure and

facilities require smaller right -of-ways and less overall investment than roadways. There are
three basic types of bicycle infrastructure: paths, lanes, and routes. Paths generally have their
own separated right-of-way and follow certain standards for width, grade, and accessibility.
Bicycle lanes are separate lanes within roadways marked for bicycle use. There are currently no
bicycle lanes on Gipe Cod. Bicycle routes are roadways with wide shoulders that have been
designated for bicycle use. Pedestrians can access shared use paths and sidewalks. Pedestrian
facilities support village centers and local businesses, and encourage travelers to wad instead of
driving. According to the Rails to Trails Conservancy, bicycle and pedestrian facilities can
increase property values and make areas more attractive to new residents, businesses, and
tourists.

Thisreporti ncl udes descr i pxisting hig/cleahd pedastian@agstricuse, e
introduces tools for bike route planning, and a section of strategies to improve biking on Cape
Cod.

The Commission is currently involved in bicycle/pedestrian planning efforts with several Cape
Cod communitie s. It is anticipated that recommendations from these studies will yield projects
for inclusion in the Regional Transportation Plan. Summaries of some of these efforts are
included in this report.

A major transportation planning effort is underway by the Cape Cod National Seashore in

partnership with the Cape Cod Commission. The effort includes outreach throughout

Barnstable County to key stakeholders.Oner esul t i s an Al ntegrated Bi cyc
Cod/ Bicycle Feasi bil it yforgsthedgss ofreeommended mojectsn 2010 a
included in this chapter.

As an overall framework, the following figure represents an overall vision for bicycle path

connections to and within Cape Cod. The segments shown in green represent existing bicycle

paths. Orange line segments represent generalized routes; detailed alignments are to be

defined. This figure represents the Cape Cod Com
bicycle path infrastructure.
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The following subsections include text, figures and tables that define and describe the bicycle
and pedestrian infrastructure of Cape Cod. This information forms the baseline of the existing

system and helps planners identify gaps and opportunities to improve bicy cling and walking on
Cape Cod.

MULTFUSE PATHS

There are currently 91 miles of paved multi-use paths on Cape Cod.

Bicycle/Pedestrian Accomodation £
Off-road, Multi-use Path

/ Proposed or Programmed
On-Road Route

FIGURE3 i MULTFUSE PATHS AND ROUTESN CAPE COD

A multi -use path is apaved right of way, separate from roadways. A multi-use path (sometimes
referred to as a bicycle path) is not a sidewalk. According to the American Association of State
Highway and Transportation Officials (AASHTO), bicycle paths should have a paved surface &
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10 feet wide, with a 4 inch wide center line. Shoulders of 2feet should be placed on either side
of the path, with signage placed no closer than 3 feet from the pavement. The cross slope of a
bicycle path should be no more than 2%. Bicycle pathsmust also meet other standards for
grading, accessibility, and roadway crossings that conform to AASHTO guidelines. There are
many bicycle paths throughout Cape Cod. Some serve recreational needs, while others serve
transportation needs.

Cape Cod Rail Tr_ail

The Cape Cod Rail Trail was constructed in the 1970s from the out of service Cape Cod Line rail
right -of-way. Since 1991, an extension, two bridges over Route 6, and a tunnel have been
constructed. The Massachusetts Department of Conservation and Receation (DCR) owns and
maintains the Rail Trail.

The Rail Trail runs from Route 134 in Dennis, just north of Great Western Road, to LeCount
Hollow Road in Wellfleet. All along the trail are seating areas and trash cans. An extension of
the trail, from Ha rwich to Chatham, was completed around 2004 along the out-of-service
Chatham Branch rail right -of-way. A bicycle roundabout was constructed at the intersection of
the Rail Trail and the Harwich -Chatham extension. Currently, the main line of the Rail Trail is
under renovation. The Rail Trail has been repaved and widened, graded to includea grassy
shoulder and more amenities around 2007. A further extension of the Rail Trail from Route 134
to Peter Homer Park in Yarmouth is currently programmed in the TI P for FY 2015 (a crossing of
the Bass River is included in the TIP for FY 2016). Continuation of the Rail Trail to Route 132 in
Barnstable is programmed in the TIP for FY 2017. A further extension to the Hyannis
Transportation Center is also under consideration and is a key recommendation of the
Yarmouth Road Corridor Study Task Force.

The trail is currently 10 feet wide. The main line is 21.9 miles long, with 45 roadway crossings.
The Harwich-Chatham Extension is 6.2 miles long with 15 roadway crossings. DCR estimates
that 400,000 people use the rail trail annually. In addition, the rail trail is occasionally used for
emergency vehicles. Given its length and location, the Cape Cod Rail Trail can be used to
commute within the Lower and Outer Cape.

Appendix F. Bicycle & Pedestrian Cape Cod Regional Transportation Plan 2016
Page 14



B

IGRE‘- CAPE COD RAIL TRAICROSSING IGURES CAPE C RAIL TRAIAT
AT MAIN STREET, HARVCHPORT BRACKETT ROAD, EASH

FIGUREG6 - HARWICHCHATHAM RAIL TRAIL FIGURE?7 - END OF THE HARWICKCHATHAM

EXTENSION AT THE HARICH-CHATHAM RAIL TRAIL EXTENSIOMT CROWELL RD.,
TOWN LINE CHATHAM

FIGURES - BICYCLE ROUNDABOUTNDTHE CAPE OD RAIL TRAIL, HARWCH
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