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This 2012 Cape Cod Regional Transportation Plan (RTP) is a fiscally constrained set of
transportation projects, programs, “smart” solutions, and transportation studies for the
25 years from 2011 to 2035. The planning area of the RTP includes all major (and many
minor) modes of travel throughout all 15 communities of Barnstable County and is
undertaken by the Cape Cod Commission transportation staff on behalf of the Cape Cod
Metropolitan Planning Organization (MPO).

This chapter includes background information on the roles and responsibilities of
participating agencies, a synopsis of the public participation process, and a section on
the goals and objectives of the current plan. Changes and progress since the 2007 plan
are also discussed in this chapter as well as an outline of the demographic characteristics
of Barnstable County.

The remaining chapters of this Plan include:

e An examination of the Cape’s existing transportation system and future trends

and forecasts

e Adiscussion of safety & security transportation issues (e.g., crash rates, hurricane
evacuation etc.)
An analysis of congestion management issues (e.g., travel times and delays)
A review of existing and needed bicycle facilities
Listings of alternatives including evaluation based on RTP conformity criteria
Integration of recent transportation studies
A set of recommended projects, programs, “smart” solutions, and transportation
studies that a fiscally constrained based on estimated available funding
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FIGURE 1 - BARNSTABLE COUNTY/CAPE COD OVERVIEW MAP

The map shown above identifies the fifteen Cape Cod communities and major highways
such as Routes 6, 28, and 6A.
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1.1 TRANSPORTATION PLANNING PROCESS

The Cape Cod Metropolitan Planning Organization (MPOQ) is responsible for reviewing,
guiding, and endorsing the RTP. Currently, the official position/agency of each
membership is as follows:

Secretary, Massachusetts Department of Transportation

Administrator, Massachusetts Department of Transportation/Highway Division
Chair/Cape Cod Regional Transit Authority

Chair/Cape Cod Commission

Commissioner/Barnstable County

Council President/Town of Barnstable

Selectman*/Towns of Bourne, Sandwich, Falmouth & Mashpee
Selectman*/Towns of Yarmouth, Dennis, Harwich, Brewster & Chatham
Selectman*/Towns of Orleans, Eastham, Wellfleet, Truro & Provincetown
Chair/Mashpee Wampanoag Tribal Council

*QOne selectman from each set of towns is elected by the selectmen to serve

The MPO is served by an advisory body: the Cape Cod Joint Transportation Committee
(CCJTC). The CCJITC membership includes representatives from each of Barnstable
County’s fifteen towns and a bicycle advocate.

Development of the RTP also includes consultation with or consideration of a wide-range
of federal, state, and local agencies and organizations. Such agencies include:

Regulatory Agencies

Cape Cod Metropolitan Planning Organization
Cape Cod Joint Transportation Committee
Cape Cod Commission

Massachusetts Department of Transportation
Massachusetts Department of Recreation and Conservation
Cape Cod Towns

Federal Highway Administration

Federal Transit Administration

U.S. Army Corps of Engineers

Barnstable County Government
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Coordinating Agencies

MassRides

MassBike

Cape Cod National Seashore (National Park Service)

Transportation Providers

Cape Cod Regional Transit Authority

Woods Hole, Martha’s Vineyard and Nantucket Steamship Authority
Plymouth and Brockton Street Railway Company

Peter Pan — Bonanza Bus Lines

Cape Cod Central Railroad

Bay Colony Railroad

Other Freight Companies

Hy-Line Cruises

Air Transportation Companies
Cape Air
Nantucket Air

Neighboring Agencies

Old Colony Planning Council

Southeastern Regional Planning and Economic Development District
Martha’s Vineyard Commission

Nantucket Planning and Economic Development Commission
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FIGURE 2 - TRANSPORTATION PLANNING PROCESS FLOWCHART

The figure above shows the relationship between the development of the long-range plan
(RTP), the funding element known as the Transportation Improvement Program (TIP),
and implementation (e.g., construction of road improvements, operation of new transit
services, etc.). Federal legislation requires updates to the TIP every four years; however
the Cape Cod MPO typically performs this update on an annual basis. Note the dashed
red arc from “Project Implementation” to the “RTP.” This line represents the on-going
monitoring and evaluation of the transportation system that is used to inform the RTP
decision-making. The primary method whereby this is accomplished is through the
MPQ’s Unified Planning Work Program (UPWP). The UPWP, developed annually,
outlines all major transportation studies and planning efforts (including the
development of the RTP and TIP). The MPO staff’s efforts through UPWP studies form
the bases for most of the projects prioritized in the RTP and TIP.
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1.2 PUBLIC PARTICIPATION PROCESS

Adequate opportunity for public official (including elected officials) and citizen
involvement must be provided in the development of the transportation plan. Review
procedures shall include opportunities for interested parties (including citizens, affected
public agencies, representatives of transportation agency employees, and private
providers of transportation) to be involved in the early stages of the plan
development/update process. The public participation elements associated with the
development of the Plan for the Cape Cod region include the following elements.

1.2.1 MEETINGS

Numerous meetings have been held to discuss development of the Cape Cod Regional
Transportation Plan. The following list includes partial list of meetings held solely for
the plan, as well as meetings of various organizations at which the RTP was discussed.
Meetings held are listed by organization or meeting type, the most recent meetings are
listed first. The latest list of RTP meetings is available online at the Cape Cod
Commission’s websites.

Cape Cod Metropolitan Planning Organization, time and day varies, Cape Cod
Commission Office, Barnstable
e Meetings beginning in July 2010 and continuing throughout the development of
the RTP

Cape Cod Joint Transportation Committee — 8:30 Fridays once per month, Cape
Cod Commission office, Barnstable
e Meetings beginning in February 2010 and continuing throughout the
development of the RTP.

RTP Focus Workshops (Hyannis Transportation Center)
e Roadways & the Environment: Wednesday, July 28, 2010 — 3:00 PM
e Air, Ferry, and Rail: Monday, July 19, 2010 — 3:00 PM
e Public Transit: Tuesday, July 13, 2010 — 3:00 PM
e Bicycle and Pedestrian: Saturday, June 26, 2010 — 1:30 PM

Regional Transportation Plan Public Meetings:

e August 16, 2011 — 3:30 PM — Cape Cod Commission Office (Barnstable)

e Thursday, March 18, 2010 — 1:30 PM - Bourne Memorial Community Center

e Tuesday, March 16, 2010 — 4:00 PM — Hyannis Transportation Center

¢ Monday, March 15, 2010 — 7:00 PM — Salt Pond Visitors’ Center (Eastham)
Chapter 1: Goals & Objectives Cape Cod Regional Transportation Plan | August 2011
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CCJTC Projects Review Subcommittee - Hyannis Transportation Center
e Friday, February 4, 2011 - 10 AM

Transportation Public Meeting — Cape Cod Commission office, Barnstable
e Tuesday, January 4, 2011 — 4:00 PM

National Park Service — Teleconference with Denver Service Center @ Cape Cod
Commission office, Barnstable
e Tuesday, December 14, 2010 — 2:00 PM

Transportation Open House — Cape Cod Commission office, Barnstable
e Thursday, August 12, 2010 — 1:30 PM

Orleans Traffic Safety Committee - Orleans Police Department
¢ Wednesday, May 26, 2010 - 10 AM

Harwich Board of Selectmen - Harwich Town Hall
¢ Monday, May 24, 2010 - 7:15 PM

Sandwich Bicycling Committee - Sandwich Hollows Function Room
e Tuesday, May 4, 2010 - 7 PM

MassDOT State Transportation Plan Workshop - Hyannis Transportation Center
e Tuesday, April 20, 2010 - 6 PM

1.2.2 SURVEYS AND COMMENT FORMS

Every five years, the Cape Cod Commission (CCC) prepares a Regional Policy Plan (RPP)
to guide development throughout Barnstable County. The Plan seeks to balance
population growth and economic development with protection of the Cape’s natural
resources and community character. In order to produce an updated RPP that meets the
needs and goals of all Cape residents, the CCC engaged the Center for Survey Research
(CSR) at the University of Massachusetts Boston to conduct a survey of Cape Cod
residents to solicit their views about important local issues. A key finding from the
report pertained to transportation. Under the category of “Current Problems for Towns
and for the Cape:”

“Respondents consistently identify traffic congestion as a big problem for their
town and for the Cape as a whole. They see it as a serious problem for the
future as well.”

From a list of twenty potential problems, traffic congestion was identified by
respondents as the most serious problem for their town (57% rated as “Serious”; 92%
rated as “Serious or Moderate”). For the entire Cape, traffic congestion was also
identified as the most serious problem (73% rated as “Serious”; 98% rated as “Serious or
Moderate™). Looking again at the list of twenty potential problems, the results are
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consistent as traffic congestion was mentioned as among the three worst problems for
their town by about 39% of respondents and for the Cape by about 46% of respondents.

Respondents also identified “Future Problems for Towns and for the Cape.” The top
issue respondents believe will be a problem in the next five years is traffic congestion.
91% of respondents rated traffic congestion in their town as a serious problem in the next
5 years; for the entire Cape, this figure is 94%. The concern about traffic may translate
directly to respondents’ ideas about setting priorities and development. 68% of
respondents indicated that the amount of development on Cape Cod is too much (4%
said too little and 28% feel there is about the right amount).

RTP Questionnaire Results

To further facilitate public comment, a five-page RTP questionnaire was distributed at
public meetings. The questionnaire was also announced in the Cape Cod Commission
Reporter newsletter, and on the Cape Cod Commission Transportation Information
Center at www.gocapecod.org/rtp with an on-line option for respondents to use. The
guestionnaire included questions on goals and priorities, identification of local and
regional safety problems, and regional congestion problems. There were also a number
of example projects for respondents to indicate their support (or opposition).

Twenty-eight comment forms were submitted electronically or collected at public
meetings. One of the most valuable benefits of this input was the generation of potential
solutions. These are discussed at length in a later chapter of the RTP (Analysis of
Alternatives). The questionnaire was also used to gauge respondents’ views regarding
safety and congestion. The most common “Factor to Consider” in determining the most
important transportation projects for the Cape was improved public transportation. Also
listed prominently were recommended improvements for bicycling and walking and
safety improvements.

RTP Objectives

Respondents were presented with a list of 15 potential transportation objectives for Cape
Cod and asked to assign a value of 1 — 5 (5 being the most important) to the top five
priorities. Results included:

e The highest number of responses (17) included “Maintain roads and bridges to
avoid costly reconstruction” as a top 5 priority (average response =2.88).

e 16 respondents supported “Improve hazardous locations by constructing safety
improvements (e.g., turning lanes, median barriers, etc.) at an average response
of 3.50

e Also reaching a threshold of 3.50 average response, 14 respondents highly ranked
“Improve public transportation (bus, air, rail, and water transportation)”
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e The highest average response, 4.50, was given by 2 respondents for “Allow traffic
congestion within ‘growth centers’ to be offset with reduced congestion outside
‘growth centers.’

Potential projects

There were 17 potential projects listed in the questionnaire, and respondents were asked
to rate their support (or opposition) to each.

None of the projects fell into the “-2” (greatly oppose) or “-1” (oppose) categories. Five
projects fell into the “0” (neutral) range. Projects in the “+1” (support) range include:

e Expand Cape-wide year-round bus service

o New “Bus-Only” lanes for Route 3 and Route 6 (to improve reliability of public
transit)

e Transportation management center (facility to monitor and coordinate traffic &
transit operations)

e Extension of Cape Cod Rail Trail from S. Wellfleet to Provincetown

¢ Hyannis: underpass of major traffic flows at the Barnstable Airport Rotary

Projects achieving the “+2” (greatly support) rating include:

¢ Rail service to Hyannis (connections to Boston/Providence)

e Variable message signs (for alerting motorists about traffic conditions)

e Live traffic reports (via radio, internet, etc.) for Cape Cod Canal area roads &
bridges

¢ Falmouth-Chatham: Route 28 bicycle accommodations (e.g., bike lanes, wider

shoulders, “share the road” program)

Route 6: reconfigure Exit 1 (move westbound ramps away from Sagamore Bridge)

Bourne Rotary replacement (similar to Sagamore Rotary project)

Additional travel lanes and multi-use path on Yarmouth Rd/Willow St

Improved crossing of Cape Cod Canal (new bridge or tunnel)

Congestion Areas:

One section of the questionnaire queried respondents on their perceptions of congestion.
When considering the region as a whole, common themes emerged including:

e Cape Cod Canal Bridges
¢ Yarmouth Road/Willow Street in Barnstable
¢ Route 28 from Falmouth to Yarmouth, especially in the Hyannis area.

The respondents were also asked to “...list the top three areas that have the worst
LOCAL TRAFFIC DELAY problems” for the town that they resided in or spent the most
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time in. The following table presents a list of the top two locations identified from the
guestionnaire:

TABLE 1 - RTP LOCAL TRAFFIC DELAY AREAS (FROM PUBLIC COMMENT FORM)
(Responses as of 8/23/2010)

Town Location #1 Location #2
Barnstable |Route 132 signals Yarmouth Road/Willow Street
Bourne Bourne Rotary Sandwich Road
Route 6 southbound to Route 6 northbound @ Wellfleet
Eastham .
Eastham Rotary town line

Route 28 @ Jones Road/Ter

Falmouth  [Teaticket Highway (Route 28)\, ' “ . °

Main Street (Route 39) @

Harwich 1o ite 124

Route 6 Exit 11 off ramp

Route 151 @ Old Barnstable
Road
Orleans Route 6A @ Main Street Main Street @ Old Colony Way
Truro Left turns onto Route 6
Yarmouth |Route 28 in West Yarmouth |Route 28 @ Station Avenue

Mashpee [Mashpee Rotary

Safety Problem Areas:

Included in the questionnaire was a question asking each respondent to look at the Cape
as a whole and identify the worst regional safety locations. Collectively, the greatest
number of responses listed specific or generic locations along Route 6. This was followed
up by responses listing Route 28.

One of the questions asked was tied to the town that each respondent either resided in or
spent the most time in while visiting Cape Cod. The question asked “...list the top three
areas that have the worst LOCAL SAFETY problems.” The responses were reviewed and
the following table presents a list of the top two locations in each town indicated as safety
problems:
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TABLE 2 - RTP LOCAL SAFETY PROBLEM AREAS (FROM PUBLIC COMMENT FORM)

Town Location #1 Location #2
Barnstable [Rt 28 Main St
Bourne MacArthur Blvd Bike/Pedestrian Safety
Eastham  |Rt 6 (left turns) Samoset Rd/Cape Cod Rail Tr
Falmouth [Rt 28 Teaticket Hwy Woods Hole Rd/Locust St
Harwich Rt 39/Pleasant Bay Rd Rt 28/Sisson Rd
Mashpee |Mashpee Rotary Rt 28/Quinnaquissett
Orleans Rt 6A/Rt 28 Main St/0Old Colony Way
Truro Rt 6 (left turns) Rt 6 (passing on right)
Station Ave (between Old
Yarmouth [Townhouse Rd & Rt 6) Rt 28

1.2.3 INCLUSION OF ENVIRONMENTAL, HUMAN SERVICE, AND
CULTURAL RESOURCE ORGANIZATIONS

Notices of meetings and announcements of RTP development activities have been sent to
federal, state, and local elected representatives and public officials. Among the
approximately 150 contacts on the transportation mailing list are many members of the
public. Several environmental, human service, cultural resource, and related
stakeholder organizations are included in this process. These include:

Barnstable Historical Commission

Association to Preserve Cape Cod

Barnstable County Department of Human Services

Cape Organization for the Rights of the Disabled
Massachusetts Coastal Zone Management

Massachusetts Department of Environmental Management
Massachusetts Department of Conservation and Recreation
Massachusetts Bike Coalition

1.3 LIVABILITY ©

Livability refers to the social and environmental quality of an area as perceived by
residents, workers, and visitors. The U.S. Department of Transportation considers the
principle of Livability to be essential to the success of regional transportation planning.
According to the Victoria Transport Policy Institute, this includes safety and health
(traffic safety, personal security, public health), local environmental conditions
(cleanliness, noise, dust, air quality, water quality), the quality of social interactions
(neighborliness, fairness, respect, community identity and pride), opportunities for
recreation and entertainment, and aesthetics. In the particular case of Cape Cod,
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especially important are the existence of unique cultural and environmental resources
(e.g., historic structures, mature trees, traditional architectural styles).

Livability directly benefits people who live in, work in or visit Cape Cod, increases
property values and business activity, and it can improve public health and safety.
Livability is largely affected by conditions in our public spaces, places where people
naturally interact with each other and their community, including roads, conservation
lands, transportation hubs and other public facilities, and so is affected by public policy
and planning decisions.

Transportation decisions can have a major impact on Livability. Streetscapes that are
attractive, safe and suitable for a variety of transportation modes (particularly walking)
are a key factor in Livability. Traffic safety, traffic noise and local air pollution,
affordability, impervious surface coverage (i.e., the portion of land devoted to roads and
parking), preservation of environmental and cultural structures, and opportunities for
recreation are all Livability factors often affected by transportation policies and
practices. Transportation decisions can also affect social interactions and community
cohesion. Pedestrian-friendly streets create opportunities for people to meet and
interact, helping to create community networks.

Traditional transportation planning tends to emphasize vehicle mobility improvements
over other Livability objectives. Many roads were designed primarily to maximize traffic
flow, and buildings were designed to maximize parking convenience. Far greater
resources were devoted to automobile facilities (road and parking) than for
nonmotorized modes. There is now increasing appreciation of the importance of
Livability objectives. Planners realize that roads often play multiple roles as both travel
corridors and places for community interaction. Many communities now favor roadway
improvements that reduce traffic speeds and limit traffic volumes for the sake of
Livability. The principles of Livability have been implicit in all editions of the Cape Cod
Regional Transportation Plan (RTP). In this 2012 RTP as a guide to readers, each
section that directly supports Livability is identified with the green circled L symbol:

©

The MPO continues to support Livability through the endorsement of supporting
projects developed for the Transportation Improvement Program (TIP). Recent TIP
projects are shown in Section 1.5.1 later in this chapter. Livability projects are indicated
with the green circled L symbol in Table 3.
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1.4 GOALS OF THE 2012 PLAN

The purpose of these goals is to produce a coherent and comprehensive framework for
the development of projects and programs that address the transportation needs of the
Cape Cod Region.

Mission Statement:

The Regional Transportation Plan will propose a strategy that will maintain and improve
a transportation system on Cape Cod for present and future year round and seasonal
needs which is safe, convenient, accessible, cost-effective, and consistent with the Cape’s
historic, scenic and natural resources.

This mission statement and Cape Cod Metropolitan Planning Organization (MPO)
guidance served as a foundation for the formation of eight goals for the 2007 Regional
Transportation Plan:

Safety and Security

Congestion Relief

Multimodal Accessibility

System Maintenance
Environmental Protection
Community Orientation
Equitability

Cooperation among Stakeholders

Input received through public meetings, surveys, and presentations to local
organizations contributed to the development of these goals. Moreover, the Regional
Transportation Plan is designed to conform to federal, state and local transportation
goals.

1.4.1 SAFETY AND SECURITY

Transportation users have a right to a transportation system where their person and
possessions will arrive at their destinations unharmed and undamaged. Moreover,
protecting the value of freight traveling over the transportation network is essential to
the economy of Cape Cod. Therefore, it is important that transportation infrastructure
be designed to minimize the possibility of hazardous situations or accidents. Existing
traffic laws must also be enforced to prevent the improper use of the transportation
system. The transportation system must also prepare for natural disasters, such as
hurricanes or flood. Moreover, in a post-9/11 world, protecting users from external
threats is also a priority, as indicated by the increased emphasis on security in federal
and state transportation regulations and guidelines. For all of these reasons, the
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Regional Transportation Plan is developed with the first goal of providing safety and
security to people and goods.

Goal #1:

Create a transportation system that provides safe travel options for people
and freight, and protects users from natural and external threats.

The following items include actions and
policies to support this Goal:

Make physical improvements that
improve the safety and security
of the transportation network a
priority.

Continuously monitor the
condition of the transportation system
to ensure that it is safe to travel on all
modes throughout Cape Cod.
Identify high priority safety
locations throughout Cape Cod and
then determine measures to increase
safety at those locations

Separate high- and low-speed
travel modes, so that those traveling
at slower speeds, such as bicycles and
pedestrians, do not conflict with those traveling at higher speeds, such as rail and
automobile traffic.

For proposed roadways with cross-sections of four or more lanes, landscaped
median dividers shall be included to provide a reasonable level of safety
and access management.

Existing multilane roads (cross-sections of four or more lanes) are recommended
to be modified via removal of unneeded lanes or installation of landscaped
median dividers to provide a reasonable level of safety and access
management.

To reduce injury crashes, when developing intersection improvements such as
the signalization of previously unsignalized locations, include construction of a
modern roundabout as an alternative.

Encourage safe use of the transportation network through public awareness
campaigns, promoting such things as seatbelts for motorists and helmet use for
bicyclists

Incorporate intelligent transportation systems, such as variable message
signs and other media alerts, into the emergency response system.

Foster communication and cooperation between federal, state, and local
agencies for the planning, practice, and implementation of emergency scenario
plans.
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o Designate and indicate, through road signs, emergency evacuation routes,

and shelters.
Support enforcement of state and local traffic laws.

e Increase surveillance and security efforts at transportation facilities
throughout Cape Cod, such as the Hyannis Transportation Center, Falmouth Bus

Depot, Woods Hole port facilities, park-and-ride lots, and Cape Cod Canal
Bridges.

Since Safety is such an important goal of the RTP, it is important to recognize the link
between this document and the State’s 2006 “Strategic Highway Safety Plan” (SHSP).

The SHSP lists several “Emphasis Areas” including:

o Data Systems (focus on Crashes, Roadway, Medical, Vehicle Registration,

Driver History, Citations).
¢ Infrastructure (focus on Lane Departure Crashes, Intersection Crashes)
o At-Risk Driver Behavior (focus on Occupant Protection, Speeding,
Alcohol/Impaired Driving)

o Higher-Risk Transportation System Users (focus on Young Drivers, Older

Drivers, Pedestrians, Bicyclists, Motorcyclists)

e Public Education and Media (focus on Statewide Safety Marketing, Media

messages, Public Awareness)

¢ Safety Program Management (focus on Process for Institutionalizing the

SHSP)

Implementation of many of these Emphasis Areas is demonstrated through the
recommendations provided in Chapter 3 —Safety of this RTP.

1.4.2 CONGESTION RELIEF

Congestion presents users with longer travel times, increased safety concerns, and

greater frustration. It also makes it harder for travel by alternative transportation
modes, such as buses, bicycles, and

pedestrians. Additionally, congestion
affects other entities, such as businesses
that rely on transportation access for their
employees and customers. Congestion also
produces more air pollution and increases
greenhouse gas emissions that contribute
to global warming, and decreases the
overall attractiveness of the region. For all
these reasons, addressing the deficiencies
in infrastructure, land use and behavioral
choices that lead to congestion is a priority

of the Regional Transportation Plan.
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Goal #2:

Optimize travel time throughout the transportation system for people and
freight by pursuing strategies to reduce congestion in areas where it exists
and taking proactive measures to prevent congestion in currently free-
flowing areas.

The following items include actions and policies to support this Goal:

Identify high-traffic congestion locations throughout Cape Cod and
consider solutions to address that congestion.

Consider strategies that encourage alternative transportation modes in
identified high-congestion locations, so that people have options other than
automobiles.

Consider strategies to address the behavioral causes of traffic congestion
such as VMT reduction strategies as well as changes to transportation
infrastructure.

Where possible, incorporate the Congestion Management System,
including new roadways, intersection improvements, park-and-ride, and transit
capacity, into transportation projects and programs.

Support all strategies for transportation demand management including, but
not limited to, Transportation Management Associations, flexible hours,
carpooling, bus pas programs, preferential parking, and telecommuting.
Encourage transit-oriented development and provide alternatives to
automobile travel by linking land use decisions with transit, bikeway, pedestrian,
and park-and-ride investments.

To reduce traffic congestion and facilitate free-flowing traffic, when developing
intersection improvements such as the signalization of previously unsignalized
locations, include construction of a modern roundabout as an alternative.
Consider the feasibility of congestion pricing on major routes on Cape Cod.
Assess the capacity of Cape Cod’s ports and harbors in accommodating ferry
traffic and recommend strategies to solve existing ferry congestion or prevent
future congestion.

Examine the road traffic around Cape Cod'’s ports and harbors to
determine the ability of the current infrastructure to accommodate ferry-related
auto traffic

Assess the capacity of Cape Cod’s airports in accommodating air traffic and
recommend strategies to solve existing air traffic congestion or prevent
future congestion.

Examine the road traffic around Cape Cod'’s airports to determine the
ability of the current infrastructure to accommodate air-related auto traffic.
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1.4.3 MULTIMODAL ACCESSIBILITY ®

The purpose of a transportation system is to get people from where they are to where
they want to go. Additionally, freight must be transported from where it is to where it
can be consumed or processed. The costs of this transportation system in time and
money are increased for the user if it is difficult to access the transportation system, or if
circuitous routes must be taken to reach a destination. Addressing accessibility,
connectivity, and mobility with a multimodal approach is one of the goals of the Regional
Transportation Plan.

Goal #3:

Connect village centers, economic and
employment centers, and points of interest using
multiple coordinated modes of transportation in
a direct and efficient manner.

The following items include actions and policies to
support this Goal:

o “Complete Streets” are encouraged as a design
guideline to accommodate all users including pedestrians, bicyclists, persons in
wheelchairs or strollers, public transportation users, and motorists. In order to
provide transportation options for Cape Cod residents and visitors to
conveniently travel between destinations, each public right of way should be
planned, designed, constructed, and/or maintained considering all users for a
Complete Street design. A Complete Street design on Cape Cod also considers
the environmental and physical context along with local public input.

e Sufficient mobility must be provided to ensure that individuals and freight
can travel safely and efficiently among the communities of Cape Cod and their
neighbors

e Support established village and town centers and growth areas as
identified in the Commission’s Regional Land Use Vision Maps with a broad
range of transportation options, such as roadways, transit, bicycle and pedestrian
facilities

o Examine expansion of bus, rail and bicycle services and infrastructure to
villages and town centers currently un-served by alternative transportation
modes

¢ Create mini-intermodal centers in village and town centers, where
appropriate, to encourage better connection and coordination between modes.

¢ Coordinate public transportation services and schedules between regions
and between providers to decrease wait times for users during connections.

e Provide bicycle amenities, such as racks and/or lockers, at park-and-ride
lots, transit centers, and village and town centers that support bicycle networks.

¢ Enhance the transportation of freight on Cape Cod to decrease travel
times, increase reliability and lower costs for freight transportation providers,
with minimal disruption to other transportation activities.
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o Where possible, work to consolidate freight so as to move goods in the most
efficient manner.

¢ Make available multiple modes for freight transportation, with
infrastructure and facilities that are designed to support quick and efficient
changes in mode.

1.4.4 SYSTEM MAINTENANCE

Millions of public and private dollars of have been invested
in Cape Cod’s current transportation system. Implicit in
this investment is a trust placed in public agencies to
maintain and upkeep transportation infrastructure, capital,
and programs. Moreover, new technologies present the
possibility of safely increasing the capabilities of the current
transportation system beyond original design limitations.
By maintaining the current system and incorporating new
technologies, the life of the existing system can be extended
and the value returned to users can be maximized. For
these reasons, the Regional Transportation Plan includes
the preservation, maintenance and modernization of the
existing transportation system as a goal.

Goal #4:
Preserve, Maintain, and Modernize the Existing Transportation System.
The following items include actions and policies to support this Goal:

o Ensure that adequate funds are reserved for maintenance and operation of the
existing transportation system before new capital projects are considered in
accordance with the Commonwealth’s “Fix-it-First” policy.

o Reserve adequate funds for the maintenance of alternative modes of
transportation, such as public transportation services, sidewalks, and bicycle
paths.

e As transportation services are considered for areas subject to the effects of sea-
level rise, new facilities shall be constructed with consideration to vulnerability.

e Create and implement asset management tools for monitoring and maintaining
the existing transportation system. Include automatic traffic monitoring
equipment as part of intersection upgrades.

e Support maintenance strategies and programs that accommodate safe travel
throughout the transportation network, regardless of mode.

o Consider the use of new technologies that will lower costs, extend
infrastructure life, lower environmental impacts, and reduce energy consumption
and emissions.
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¢ New transportation projects must consider inclusion of intelligent
transportation system (ITS) elements, such as variable message signs,
highway advisory radio, local television, web travel services, and smart signals
that can provide travel data as well as react to changes in demand.

1.4.5 ENVIRONMENTAL PROTECTION

The natural environment is a valuable asset that we share. Clean air, clean water, and
sustainable ecosystems benefit all of the residents of Cape Cod. The natural
environment also serves as an attraction for tourists and recreational users, which
benefits the economy of Cape Cod. The 2008 Global Warming Solution Act requires 10-
25% reductions in greenhouse gas
emissions below 1990 levels by 2020.
The Massachusetts Executive Office of
Energy and Environmental Affairs will
be setting target reductions. According
to the U.S. Environmental Protection
Agency, vehicle miles traveled (VMTSs) in
Barnstable County increased 28.9 %
between 1996 to 2007, and are expected
to increase another 45.6% between 2007
to 2030 under current trends.

To protect and preserve our environment, MassDOT has recently instituted the
“GreenDOT” policy initiative. This, in part, is intended to conform with the
Massachusetts’ Global Warming Solutions Act. GreenDOT policy advises MPO’s to
monitor and track greenhouse gas (GHG) impacts throughout the regional planning
process.

In order to maintain and enhance the current state of the environment for future
generations, the Regional Transportation Plan includes environmental protection as a
goal.

Goal #5:

Create a transportation system that maintains, protects, and enhances the
natural environment of Cape Cod.

The following items include actions and policies to support this Goal:

o Design an environmentally friendly transportation system that
protects and enhances the natural environment, including the protection of
habitat, water quality, and agricultural and forest land, while minimizing invasive
species and reducing greenhouse gas emissions.

o Develop strategies to reduce vehicle miles traveled (VMTS)
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o Comply with state and federal environmental regulations.

Encourage the use of alternative transportation modes that reduce air
pollution, fuel consumption, and other environmental impacts such as
greenhouse gas emissions.

e Pursue strategies that will get automobiles and trucks moving at speeds that
will minimize air pollution.

e To reduce emissions from idling vehicles, when developing intersection
improvements such as the signalization of previously unsignalized locations,
include construction of a modern roundabout as an alternative.

e Replace public buses and vehicles with fuel-efficient, hybrid, or bio-diesel
vehicles that will reduce fossil fuel consumption.

¢ Asroadway improvement projects are developed, stormwater management
techniques shall be included to control surface runoff and avoid contamination of
nearby water bodies. Special concern should be given to impaired marine and
fresh water bodies identified by the Department of Environmental Protection.

e Design roadways to drain and cleanse oil and gasoline runoff away from
aquifers and other sensitive environmental areas.

e Create Harbor and Bay Management Plans to protect Cape Cod harbors
and bays from pollution caused by excessive or improper boating use.

e Protect drinking water from materials used in the design, construction,
operation, and maintenance of transportation facilities, such as road salt.

¢ Use landscaping and noise barriers to protect communities and minimize
adverse impacts.

e Provide safe right-of-way crossings for wildlife

1.4.6 COMMUNITY ORIENTATION ©

The transportation system is part of a larger societal system that includes land use,
economic activity, cultural, and historical elements that vary by community.
Inappropriate development will negatively affect these and other areas and undermine
local goals. Transportation improvements and programs must instead work in concert
with community goals and policies. Therefore, the Regional Transportation Plan
includes community orientation as a goal.

Goal #6:

Create a transportation system
that reinforces local
development, land use,
economic, cultural, and historic
preservation goals.

The following items include actions
and policies to support this Goal:
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e All transportation projects and programs must be responsive to the natural
and built environments within which they are undertaken.

o Develop a transportation system that supports the economic vitality of
Cape Cod and its metropolitan areas, especially by enabling global
competitiveness, productivity, and efficiency, through services provided by public
and private operators.

¢ Involve community and business leaders in transportation projects and
programs to ensure that local concerns are addressed.

o Develop context-sensitive design measures that support the “Cape Cod
Character,” while maintaining safety, accessibility, and sustainability. This
leads to transportation projects that are in harmony with the community, and
that preserve the environmental, scenic, aesthetic, historic, and natural resource
values of the area.

o “Complete Streets” are encouraged as a design guideline to accommodate all
users including pedestrians, bicyclists, persons in wheelchairs or strollers, public
transportation users, and motorists. In order to provide transportation options
for Cape Cod residents and visitors to conveniently travel between destinations,
each public right of way should be planned, designed, constructed, and/or
maintained considering all users for a Complete Street design. A Complete Street
design on Cape Cod also considers the environmental and physical context along
with local public input.

e Avoid, minimize or mitigate the impact of transportation improvements on
parks, recreation areas, historic sites, and other scenic or cultural resources
and minimize impact on overall community character.

e Support transportation projects consistent with Local Comprehensive Plans.

Current MassDOT sign policy does not allow business logo signs east of the Cape Cod
Canal. The Cape Cod MPO recommends that this policy be maintained, except for
"sponsor a highway" signs. On "sponsor a highway" signs, the Cape Cod MPO
recommends that business logos be allowed at the discretion of the MassDOT District
Office Director.
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1.4.7 EQUITABILITY

Transportation is necessary for any individual who wishes to participate in today’s
modern society. An equitable transportation system can provide independence and
mobility to senior citizens and the disabled, while also providing access and
opportunities for low income individuals. For these reasons, it is vital that the
transportation facilities of Cape Cod be safe, accessible and equitable for all citizens and
visitors.

Goal #7:

Promote the equitable sharing of the transportation system’s benefits and
burdens including consideration of income, age, physical and mental ability,
and transit dependency.

The following items include actions and
policies to support this Goal:

e Ensure that new transportation
projects treat all
demographic groups
equally, so that particular
demographic groups, such as
seniors, low-income individuals
or children, are not subjected to
inequitable environmental,
health, or financial impacts.

e Support programs that address
the transportation needs of low

income and transit dependent
populations such as lifeline transit services.

o Meet or surpass the requirements of the Americans with Disabilities
Act, for all transportation projects and programs.

e Support self-sufficiency by providing specialized transportation services.

o Tailor specific transportation programs for those without access to automobiles,
such as students and senior citizens.

e Improve the engagement of low income and minority populations in the
transportation decision-making process.

1.4.8 COOPERATION AMONG STAKEHOLDERS

The transportation system has an effect on local communities. Moreover, no
improvements can be made to the system without the participation of multiple public
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and private organizations. When these stakeholders, whom include private citizens,
businesses, and government agencies, get together to pool resources, share ideas, and
coordinate activities, better projects and programs are produced. Hence, a goal of the
Regional Transportation Plan is to foster cooperation among transportation
stakeholders. In 2007 the Mashpee Wampanoag tribe gained sovereign status through
federal recognition and efforts are being made to include tribal leaders in the
transportation planning process.

Goal #8:

Base projects and programs on an objective, transparent and inclusive
decision-making process in cooperation with federal, state, regional, and
local transportation agencies, government officials, businesses and citizens.

The following items include actions and
policies to support this Goal:

e Encourage public attendance at
meetings of the MPO and other
transportation agencies that
participate in the planning of Cape
Cod's transportation system.

e Have the various transportation
agencies on Cape Cod hold regular
Open Houses, where the public
can observe the transportation
development process.

o Foster greater communication and involvement between the various
transportation agencies on Cape Cod.

e Ensure Consistency with Federal and State Transportation
Regulations and Guidelines, such as SAFETEA-LU, the “Massachusetts Long-
Range Transportation Plan,” and the emissions reductions required under the
Global Warming Solutions Act.

e Pursue projects and studies that conform to and reinforce the vision of the Cape
Cod Regional Policy Plan.

o Develop a set of objective transportation project evaluation criteria so
that stakeholders can compare proposed projects in a consistent manner.

¢ Maintain a continuous transportation survey, available via the internet or
by request through the mail.

e Work within funding constraints, so that the transportation system is
maintained, built and operated in an efficient and cost-effective manner.

e Disclose funding sources and disbursements in an open, simple and
straightforward manner.

¢ Publish all existing data, studies, and activities relevant to Cape Cod’s
transportation system
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1.5 CHANGES SINCE THE 2007 PLAN

This section includes discussions of new or expanded transportation planning goals and
a status listing of projects since the 2007 RTP.

1.5.1 TRANSPORTATION PROJECTS SINCE THE 2007 PLAN

Subsequent to the creation of the 2007 RTP, the following table includes a listing of the
Cape’s Transportation Improvement Program (TIP) projects. The TIP is the short-term
funding element of the transportation planning process. The listed projects have either
been constructed, implemented, advertised, or are undergoing construction.

The nineteen projects listed in the following table include funding for public transit,
roadway maintenance and intersection improvement, bridge reconstruction, bicycle
facilities and design of safety improvements. The total estimated cost or award amounts
for all of these projects are over 86 million dollars.
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TABLE 3 - TIP PROJECTS CONSTRUCTED, IMPLEMENTED, ADVERTISED, OR UNDERWAY

Location

Est. Cost or
Award
Amount

BARNSTABLE | Hyannis Gateway / Main Street © $378,944
BARNSTABLE | Route 6A resurfacing $3,045,000
BARNSTABLE | Route 132 Boulevard © $9,600,000
BARNSTABLE | Route 132 Boulevard Landscaping © $1,100,000
BARNSTABLE Rc_)ute 28 at three locations: Route 149, South County Road, Lumbert $3.200,000
Mill Road
BOURNE Route 6 Scenic Highway at Edgehill Road $3,948,728
BOURNE Route 6 Scenic Highway resurfacing $1,651,519
C_?:/E&\/SIII?I_E Cape Cod Regional Transit Authority (CCRTA) © $34,409,544
DENNIS Swan River Road reconstruction © $2,300,000
DENNIS Route 28 at Route 134 intersection improvements $596,000
DENNIS Route 6A resurfacing $1,680,620
%A:J; A)Al‘\l'\g/ Route 6 resurfacing and related $2,200,000
FALMOUTH | Shining Sea Bikeway Phase 11 © $4,000,000
FALMOUTH Water Street Drawbridge, Woods Hole $8,000,000
FALMOUTH Chapaquoit Road Bridge over West Falmouth Harbor $3,000,000
FALMOUTH Route 28 Section known as "Reine's Corner" $2,000,000
HARWICH Route 124 at Queen Anne Road intersection improvements $859,800
ORLEANS Route 28 and Finlay Road intersection $590,000
PROVVIV’\,I\ICETO Route 6 at Province Lands Road $2,500,000
SANDWICH Route 130/Water St and Main Street intersection (Town Hall Square)© $600,000
SANDWICH :iogar:jv/vsgrlsoavl:/elt:zyogg)provement Program Design(Sandwich: Cotuit $458.514
YARMOUTH | Packet Landing site improvements © $633,436
Total: $86,752,105

Cape Cod Regional Transportation Plan | August 2011
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1.6 COMPARING GOALS WITH OTHER PLANS

Effective transportation planning includes consideration of goals formulated at state and
federal levels, and adjacent Regional Planning Agencies.

1.6.1 CONSISTENCY WITH FEDERAL TRANSPORTATION PLANNING
GOALS

The RTP is formulated under a federal process as required in the 2005 transportation
funding legislation known as the “Safe, Accountable, Flexible, Efficient, Transportation
Equity Act: A Legacy for Users” (SAFETEA-LU). A comparison of SAFETEA-LU
planning goals with those of the RTP is presented in the following table.
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TABLE 4 - GOALS COMPARED: FEDERAL VS. RTP

ccessible, Multi-modal
nvironmental Protection

onnections
ommunity Orientation

afety and Security
educed Congestion
ystem Maintenance
quitability
Cooperation among

Stakeholders

S
R
C
S
E
C
E

SAFETEA-LU Regional Transportation Plan Goals

Support the Economic vitality of the o
Metropolitan Area

Increase the safety of the transportation
system

Increase the security of the transportation o
system
Increasing the accessibility and mobility of o o
people and for freight
Protecting and Enhancing the environment, o o
promoting energy conservation...
...and promoting consistency with land use o
and economic development patterns
Enhancing the integration and connectivity o
of the transportation system
Promoting efficient system management o o o
and operation
Emphasizing the preservation and efficient o o
use of the existing transportation system

1.6.2 CONSISTENCY WITH COMMONWEALTH TRANSPORTATION
PLANNING GOALS

The RTP is formulated in cooperation with statewide planning efforts. The latest
Massachusetts transportation plan (draft) is called “You Move Massachusetts.” A
comparison of state planning themes with those of the RTP is presented in the following
table.
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TABLE 5 - GOALS COMPARED: MASSACHUSETTS TRANSPORTATION PLAN VS. RTP

ccessible, Multimodal
nvironmental Protection

onnections
ommunity Orientation

ystem Maintenance

afety and Security
Reduced Congestion
quitability

Cooperation among

2
—
()
e}
o
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[95]

S
C
S
E
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E

Py

Commonwealth of Massachusetts egional Transportation Plan Goals
“You Move Massachusetts” Themes

Improve Transportation System Reliability o
Focus More Attention on Maintaining our o
Transportation System

Design Transportation Systems Better o < o
Encourage Shared Use of Infrastructure o
Increase Capacity by Expanding Existing o o
Facilities and Services
Create a More User-Friendly Transportation o o
System

Broaden the Transportation System to
Serve More People

Provide Adequate Transportation Funding
and Collect Revenue Equitably

Minimize Environmental Impacts o
Improve Access to our Transportation o o
System

<&

1.6.3 COMPARISON WITH CAPE COD REGIONAL PLANNING GOALS

The RTP is also formulated in consultation with the regional planning agency for Cape
Cod — the Cape Cod Commission. Every five years, the Barnstable County ordinance
known as the Regional Policy Plan (RPP) undergoes an update. A comparison of the
current RPP (approved in 2009) transportation goals with those of the RTP is presented
in the following table.

Chapter 1: Goals & Objectives Cape Cod Regional Transportation Plan | August 2011

Page 28



TABLE 6 - GOALS COMPARED: REGIONAL POLICY PLAN VS. RTP

Environmental Protection
uitability

Accessible, Multimodal

Connections
Community Orientation

System Maintenance

Safety and Security
>o)JReduced Congestion
Eq

Transportation Goals from the Cape
Cod Regional Policy Plan

To improve safety and eliminate hazards
for all users of Cape Cod’s transportation ¢ o
system

egional Transportation Plan Goals

Cooperation among
Stakeholders*

To reduce and/or offset the expected
increase in motor vehicle trips on public
roadways, reduce dependency on
automobiles, and reduce air and noise <o < < o
pollution. To promote a balanced and
efficient transportation system that
includes alternatives to automobile travel.

To maintain or improve travel times and
Level of Service on roads and intersections
and to ensure that all road and intersection
construction or modifications are consistent
with community character, historic
resources, and scenic resources

*The Commission conducts an inclusive public participation process during the review of
Developments of Regional Impact, Local Comprehensive Plans, and other planning efforts.

1.7 BACKGROUND AND DEMOGRAPHIC INFORMATION

Some concerns transcend region or mode, such as demographic changes, economic
trends, or housing issues. This section addresses issues relating to Cape Cod as a region.
An update of these demographics, include forecasts to RTP future milestone years is
available in Chapter 7.

1.7.1 DEMOGRAPHICS

According to the Cape Cod Commission, from 1920 to 2000, Cape Cod was among the
leading counties in Massachusetts for population growth. Between 1990 and 2000,
Barnstable County added about 35,600 residents, an increase of 19.1% according to the
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Census. The most recent estimates have shown a decline in population for Cape Cod
since the 2000 Census. Barnstable County’s 2009 population estimate is 221,151
residents — almost a half percent reduction from 2000. The following figure displays the
Census Bureau’s annual population estimates for Barnstable County.

Between 2000 and 2009, only two counties in Massachusetts experienced negative
population growth: Barnstable County (-0.49%) and Berkshire County (-4.2%). Both of
these counties were inconsistent with Massachusetts’ 3.85% positive growth. The two
counties with the most estimated growth for this time period are Nantucket County
(18.93%) and Suffolk County (9.25%).

FIGURE 3 - BARNSTABLE COUNTY POPULATION GROWTH 2000-2009

While Barnstable County’s overall population has been estimated to have declined since
2000, there has been a lot of variability between the included towns. Of the fifteen towns
within Barnstable County, five have shown positive growth. Mashpee has grown the most
during the eight year time span, adding almost 10% to its 2000 population. According
to the Census, the other four towns with positive growth are Bourne, Chatham,
Falmouth, and Truro. Yarmouth and Dennis have shown the greatest decline: -4.15% and
-3.91%, respectively.
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TABLE 7 - A COMPARISON OF CAPE COD TOWNS’ 2000-2008 POPULATION CHANGE

Cape Cod Town 2000 Census 2008 Est. 00-'08 Change
Barnstable 47,821 46,184 -3.42%
Bourne 18,721 19,392 +3.58%
Brewster 10,094 9,936 -1.57%
Chatham 6,625 6,701 +1.15%
Dennis 15,973 15,349 -3.91%
Eastham 5,453 5,438 -0.28%
Falmouth 32,660 33,123 +1.42%
Harwich 12,386 12,298 -0.71%
Mashpee 12,946 14,227 +9.89%
Orleans 6,341 6,269 -1.14%
Provincetown 3,431 3,376 -1.60%
Sandwich 20,136 20,129 -0.03%
Truro 2,087 2,125 +1.82%
Wellfleet 2,749 2,724 -0.91%
Yarmouth 24,807 23,778 -4.15%

Transportation infrastructure on Cape Cod must accommodate those areas where
population growth is attracting new residential development. Otherwise, new residents
will not be able to access jobs, shopping, schools, or other basic services.

While overall population is one way to assess demand for transportation, examining the
number of households is another indicator of the number of trips generated.

Households are the start and end to almost all trips, such as trips to work, shopping, and
school. The number of households and household sizes are used by travel demand
models to predict regional travel patterns. On Cape Cod, there are 94,822 households,
with an average size of 2.28. Of all Cape towns, Barnstable has the most households with
19,626, while Truro has the least with 907 (See Table below). There have also been
significant disparities between towns regarding changes in the number of households.
While Mashpee experienced almost three times as much growth in households as the
entire Cape (66.4%), Provincetown actually lost households (-5.4%). For all Cape Cod,
the number of households increased by 22.2% between 1990 and 2000, but the average
size of those households decreased. This means that there are more households on Cape
Cod with less people. The average household shrank in size for all Cape Cod towns,
except Mashpee. Bourne (-0.21), Falmouth (-0.12), and Dennis (-0.11) had the greatest
decreases in average household size in the county (See Table below). Cape Cod towns
must ensure that the changes in the number and type of trips made by these households
are provided for by the transportation system.
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TABLE 8 - NUMBER OF HOUSEHOLDS AND HOUSEHOLD SIZE FOR CAPE COD AND TOWNS

Avg.
Total Household
Households % Change Size Change

2000 from 1990 2000 from 1990
United States 105,480,101 14.7% 2.59 -0.04
Massachusetts 2,443,580 8.7% 2.51 -0.07
Cape Cod 94,822 22.2% 2.28 -0.07
Barnstable 19,626 18.2% 2.38 -0.02
Bourne 7,439 26.1% 2.39 -0.21
Brewster 4,124 21.9% 2.34 -0.08
Chatham 3,160 4.5% 2.00 -0.10
Dennis 7,504 21.1% 2.11 -0.11
Eastham 2,396 25.6% 2.24 -0.10
Falmouth 13,859 22.9% 2.30 -0.12
Harwich 5,471 21.4% 2.20 -0.07

Mashpee 5,256 66.4% 291 No change
Orleans 3,087 13.4% 2.00 -0.09
Provincetown 1,837 -5.4% 1.69 -0.11
Sandwich 7,335 32.0% 2.72 -0.02
Truro 907 29.8% 2.18 -0.07
Wellfleet 1,301 15.2% 2.11 -0.10
Yarmouth 11,520 20.1% 2.68 -0.01

(Source: U.S. Census)

Age is an important demographic factor to be considered on Cape Cod. Between 1950
and 2000, the percentage of Cape Cod residents over 65 years of age almost doubled,
from 12.1% to 23.1%. Between 1990 and 2000, the over 65 population on Cape Cod grew
from 22.0% to 23.1%. By contrast, the over 65 population of the Commonwealth grew as
a proportion to the overall population, from 10% to 13.5% (Figure 3). According to the
Census, Barnstable County ranked 126t out of 3,141 counties nationally in terms of
percent of population over the age of 65. At the time of the 2000 Census, the total
number of residents on Cape Cod over 65 was 51,265, of which 57% are women. This
means that the regional transportation system must consider the needs of the elderly to a
greater extent than other local counties. Elderly residents generally have reduced vision,
increased response time, and reduced mobility compared to the overall population.
These concerns must be addressed in order to ensure safety and accessibility.

Of the Commonwealth’s towns with the highest percentage of residents 65 and over in
2000, eight of the top ten towns were located in Cape Cod. Orleans led the

Chapter 1: Goals & Objectives Cape Cod Regional Transportation Plan | August 2011

Page 32



Commonwealth with 36.0% of residents over 65. Chatham (34.3%), Yarmouth (30.1%),
Harwich (29.6%), Dennis (28.4%), Brewster (26.2%), and Eastham (26.0%), followed
behind (Table 9). It should be noted that a higher percentage of elderly people does not
equate to a higher number of elderly residents. The total elderly population is a product
of the elderly percentage and the town'’s total population. The transportation facilities in
these towns must be adapted to serve this population safely and conveniently.

State Ranking by Town:
Percent of Cape Residents Age 65+

Town % Age 65+  State
Rank*
Percent of Barnstable County and Massachusetts

Population Age 65+ Barnstable 20.1% 17
259, ® Barnstable County [0 Massachusetts Bourne 17.6% 45
Breawster 26.2% &
20% | Chatharr 34.3% 2
Dennis 28.4% 5
15% 7 Eastham 26.0% 7
10%| Falmouth 22.5% 10
Harwich 29.6% 4
5o; | ‘ Mashpes 18.6% 20
Orleans 26.0% 1
0% ' Provincetown 17.8% 41
1950 1960 19'.-"0 1930 1990 Sandwich 13,79 152
Source: 1.5, Census 1950, 1960, 1970, 1980, 1990, 2000 Truro 17.0%, £d
Wellfleat 21.7% 1
Yarrnouth 30.1% 3

*Ranked cldest to youngast among 351 Massa-
chusatts municipalities. Sourca; LS. Census 2000

FIGURE 4 - PERCENT OF BARNSTABLE COUNTY AND TABLE 9 - STATE RANKING BY TOWN:
MASSACHUSETTS POPULATION AGE 65+ PERCENT OF CAPE RESIDENTS AGE 65+

(Source: U.S. Census)

Teenagers comprise another demographic group that deserves special consideration.
Residents aged 12-16 are old enough to be potential transportation users but are in most
cases dependent on parents or others for transportation. This means that public
transportation can offer an alternative and help 12-16 year olds gain mobility and
independence. Residents aged 17-21 are in many cases new drivers. In order to ensure
the safety of these new drivers, as well as existing drivers, the transportation system
must be easy to use.
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TABLE 10 - RESIDENTS AGED 12-21 ON CAPE COD, BY TOWN

% of Total % of Total % of Total
Population Population Population Population Population
Aged Aged Aged Aged Aged
12-16 12-16 17-21 17-21 12-21

Barnstable 3,041 6.4% 2,215 4.6% 11.0% 4
Bourne 1,090 5.8% 1,339 7.2% 13.0% 2
Brewster 730 7.2% 424 4.2% 11.4% 3
Chatham 301 4.5% 226 3.4% 7.9% 13
Dennis 870 5.4% 604 3.8% 9.2% 9
Eastham 311 5.7% 208 3.8% 9.5% 8
Falmouth 2,163 6.6% 1,334 4.1% 10.7% 5
Harwich 681 5.5% 459 3.7% 9.2% 10
Mashpee 873 6.7% 512 4.0% 10.7% 6
Orleans 288 4.5% 208 3.3% 7.8% 14
Provincetown 93 2.7% 113 3.3% 5.9% 15
Sandwich 1,665 8.3% 978 4.9% 13.2% 1
Truro 117 5.6% 68 3.3% 8.9% 11
Wellfleet 172 6.2% 117 4.3% 10.5% 7
Yarmouth 1,248 5.0% 896 3.6% 8.6% 12
Cape Cod 13,643 6.1% 9,701 4.4% 10.5% -

(Source: U.S. Census)

Overall, 6.1% of Cape Cod Residents are aged 12-16. Among towns, there is variation,
since 12-16 year olds generally live with their parents, and some towns have larger
households than others. The town with the greatest percentage of 12-16 year olds is
Sandwich, at 8.3%. Following behind Sandwich are Brewster (7.2%), Mashpee (6.7%),
Falmouth (6.6%), and Barnstable (6.4%). The town with the smallest percentage of 12-
16 year olds is Provincetown, at 2.7% (See Table above). The data indicate that Upper
Cape towns have the highest percentage of 12-16 year olds. Transportation services in
this sub-region must consider their potential use by 12-16 year olds.

Residents 17-21 are generally high school and college students. College students often
live on Cape Cod seasonally, returning home for the summer and for school vacations.
In many cases, both high school students and college students are new drivers. On Cape
Cod, the percentage of the population that is 17-21 is 4.4%. With the exception of
Bourne, there are only a few percentage points of variation among towns, which is
probably due to the fact that students move to other regions to attend college. Bourne
has the highest percentage of residents 17-21 at 7.2%. This may be related to the Mass.
Maritime Academy and the Mass. Military Reservation located within the town.
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Sandwich (4.9%) and Barnstable (4.3%) follow behind. Truro has the smallest
percentage of residents aged 17-21, at 3.3% (See Table on previous page). Like the 12-16
year old demographic, the Upper Cape towns have higher percentages of 17-21 year olds.
However, pockets of 17-21 year olds can be found in Wellfleet and Brewster. Towns with
higher percentages of 17-21 year olds must accommodate these young people in order to
ensure that transportation infrastructure and services are safe, convenient, and not
congested.

1.7.2 ECONOMICS

Economic factors also have an influence on transportation. Better economic times mean
that people are working more, shopping more, and traveling more. Moreover, higher
income families generate more trips, in most cases. More money means that people can
purchase more gas and larger, more expensive vehicles. The types of jobs people have
also influence transportation patterns. White collar workers generally have longer
commutes, while blue collar service workers are located near their work sites.

Median household income on Cape Cod was $45,933 in 1999, below the statewide
average. In fact, Cape Cod’s median household income has been below the statewide
average for the past 30 years. However, economic growth in Cape Cod has exceeded that
of the state in the past decade. Sandwich is the highest income town in Barnstable
County at $61,250, and has remained so for the last 30 years. By contrast, the median
household income in Provincetown has remained the lowest in Barnstable County for the
last 30 years. In 1999, the median household income in Provincetown was $32,716.
Between 1989 and 1999, Wellfleet had the largest growth in household income of any
town, at over 80% (See Table on next page).
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TABLE 11 - MEDIAN HOUSEHOLD INCOME IN BARNSTABLE COUNTY
Median Household Income in Barnstable County

1979 1989 1999
Town Income Rank in Income Rank in Income Rank in % Change
County County County 1989-1999
Barnstable $16,312 4 33,411 5 $46,811 5 40.1%
Bourne $15,742 6 $34,159 3 $45113 7 32.1%
Brewster $15,687 7 $34,935 2 $49,276 3 41.1%
Chatham $15,441 g $31,3215 8 $45519 & 45.4%
Dennis $12.844 12 $27,800 12 $41,6588 12 49.1%
Eastham $15,392 ] $31,339 7 $42,618 10 36.0%
Falmouth $16,572 2 $33,044 4 $48,191 4 42.0%
Harwich $14,731 10 $28,250 11 $41,6552 13 47.0%
Mashpee $16,179 5 $32,524 b $50,871 2 C5.4%
Orleans $16,513 3 $209.519 g $42.594 11 44.3%
Provincetown $10,108 15 $20,487 15 $32,716 15 £9.7 %
Sandwich $20,199 1 $43,500 1 $61,250 1 40.8%
Truro $13,723 13 $28,3233 10 $42,981 9 E1.7%
‘Wellfleet $12816 14 $24,148 14 $43558 8 80.4%
Yarmouth $14.560 11 $27,222 13 $30,808 14 46.2 %
Barnstable County | 415,553 - $31,766 - $45933 - 14.6%
Massachusetts $17,575 - $36,952 - $50.502 - 36.7%

Source: U5, Census 1980 (1979 income), 1990 (1989 income), and 2000 (1999 income).
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Average Monthly Employment in Barnstable County, 1980-2002
Source: Massachusetts Division of Ermployment and Training
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FIGURE 5 - EMPLOYMENT IN BARNSTABLE COUNTY - AVERAGE MONTH, 1980-2002
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TABLE 12 - RESIDENTS LIVING AND WORKING WITHIN CAPE COD AND TOWNS, 2000

# of County Residents | # Who Live and Work %6 of Total
Employed in County Workers

Barnstable 99,197 84,704 85.4%
Count

# of Town Residents
Employed in Barnstable, # Who Live and Work 96 of Total

County in Town Workers
Barnstable 23,106 12,147 52.6%
Bourne 4,804 2,641 55.0%
Brewster 3,064 1,345 43.9%
Chatham 3,515 1,715 48.8%
Dennis 5,008 2,041 40.8%
Eastham 1,547 756 48.9%
Falmouth 12,836 8,594 67.0%
Harwich 3,772 1,554 41.2%
Mashpee 4,154 1,480 35.6%
Orleans 3,477 1,159 33.3%
Provincetown 2,197 1,228 55.9%
Sandwich 5,286 2,780 52.6%
Truro 489 283 57.9%
Wellfleet 1,466 622 42.4%
Yarmouth 9,983 3,314 33.2%
Total 84,704 41,659 49.2%

(Source: U.S. Census)

Between 1980 and 2000, employment on Cape Cod increased from 51,431 to 88,583, an
increase of 72.2%. Of the 88,583 jobs in Barnstable County in 2000, 84,704 were filled
by Cape Cod residents. This means that 4.4% of people employed on Cape Cod commute
from off-Cape. Similarly, 14.6% of employed Cape Cod residents work off-Cape, or
14,493 people.

Assume that all of those living on Cape Cod and working off-Cape, and all of those living
off-Cape and working on Cape Cod must cross the Cape Cod Canal to reach their
destination. This translates into 15,322 people who must cross the Cape Cod Canal daily.
This creates over 30,000 trips a day, assuming that those people do not carpool, ride
transit, or take the day off. Given these assumptions, commuting trips would have
accounted for roughly a third of average daily traffic over the canal roadways in 2000.

In 2000, 85.4% of employed Cape Cod residents worked on Cape Cod and 49.2% of
those live and work in the same town. Thus, despite the significant trips generated by
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long distance commuters, almost half of journey-to-work trips made by Cape Cod
residents are local.

The financial crisis that shattered the U.S. stock market in September of 2008 and
plunged the U.S. and the rest of the industrialized world into a recession has affected
citizens everywhere in tangible ways. One of the most salient effects of the recession has
been the high unemployment rate that has kept around 10% of the country’s labor force
without work for over a year. The most recent data for Barnstable County show 100,822
people employed in a labor force of 113,733 — giving the county an unemployment rate of
11.4% for December 2009. According to the U.S. Department of Labor, during this
month, only Bristol County in Massachusetts had a higher unemployment rate (12.2%).
The counties of Hampshire and Middlesex had the lowest unemployment rates in
Massachusetts at 6.8% and 7.5%, respectively.

. Services-producing Industries
[ ] Goods-praducing Industries

10% 16%

CAPECOD  MASSACHUSETTS

Source: Massachusetts Divislon of Employment
and Tralning, 2002

FIGURE 6 - GOODS VS. SERVICE PRODUCING INDUSTRIES IN CAPE COD AND MASS.

The vast majority of jobs on Cape Cod, 90.4%, are service-producing, which is higher
than the Commonwealth as whole, where 84% of jobs are service-producing. Of these,
the industries with the highest number of employees in 2002 were Trade,
Transportation, and Utilities (21,032), Education and Health Services (19,652), and
Leisure and Hospitality (17,353). These industries also pay some of the lowest weekly
wages on Cape Cod. Information services pay their employees the most, an average of
$933 per week (See Table below). Transportation providers should understand the types
of jobs Cape Cod residents have, in order to properly tailor their services to meet their
needs.
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TABLE 13 - BARNSTABLE COUNTY EMPLOYMENT BY MAJOR INDUSTRY SECTOR, 2002

Barnstable County Employment by Major Industry Sector, 2002
Source: Massachusetts Division of Ernployment and Training

Average Average

Monthly % of Weakly
Industry Establishments Employment  Total Total Wages ‘Wages*
Goods-producing 1,306 8,728 9.6% $356,034,701 784
Matural Resources and Mining 76 284 0.3% $9.814 836 665
Construction a4 5,668 6.2% $229,392 558  $778
Marufacturing 236 2776 31% $116,827 207 $a0g
Service-providing 7,572 82,276 90.4%  $2,558,630,026 $598
Trade, Transportation, and Utilities 2,115 21,032 23.1% $573,345 427 $524
Information 166 2,188 2.4% $108,128,100 $o933
Financial Activitias 693 44449 4.9% 166,450 076 1806
Professional and Business Services 1,377 & 850 9.7 % $246 816 851 1754
Education and Health Sendces eS8 12,652 2.6% $710,843 048 696
Leisure and Hospitality 1,372 17,353 19,15 $320,124,962  $355
Other Services a41 3,638 4.0% $64,763,004 3448
Public Administration 139 g 114 5.6% $230,088 466 $865
Total — All Industries 8,878 91,004 100.0% $2,914,664,727 L1616

*fyvarage Weekly Wages represent the calendar year average of wages reported by public- and private
sector Cape amployers for full time, part time, yvear-round, and temporary employmant.

FIGURE 7 - WORK DESTINATIONS OF BARNSTABLE RESIDENTS
Source: American Community Survey, 2006-2008, Caliper COrp.
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The above figure shows Massachusetts’ workplace counties for Barnstable County
residents. Aside from the 84,705 residents employed within Barnstable County, the
most popular destination is Plymouth County with 4,150 employees from Barnstable
County. A complete table of Barnstable County journey to work origin/destination
information is presented at the end of this section.

FIGURE 8 - WORK ORIGINS TO BARNSTABLE COUNTY
Source: American Community Survey, 2006-2008, Caliper COrp.

The above figure shows Massachusetts’ origin counties for Barnstable County employees.
Aside from the 84,705 workers that reside within Barnstable County, the most popular
origin is Plymouth County with 4,370 residents employed in Barnstable County. A
complete table of Barnstable County journey to work origin/destination information is
presented at the end of this section.
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FIGURE 9 - NET DIFFERENCE OF WORKER DESTINATIONS-ORIGINS
Source: American Community Survey, 2006-2008, Caliper COrp.

The above figure shows the net difference of Massachusetts’ workplace counties less
residence counties for Barnstable County residents/workers. Suffolk County (Boston)
has the largest imbalance, employing a net 2,530 more Barnstable County Residents
than are destined from Suffolk County for employment in Barnstable County. Plymouth
County is the largest net contributor with 220 more residents employed in Barnstable
County than are destined from Barnstable. A complete table of Barnstable County
journey to work origin/destination information is presented on the next page. One
column of the table shows the number of Barnstable residents that work in each county
in Massachusetts. The next column shows the number of workers employed in
Barnstable County by their county of residence.
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TABLE 14 - BARNSTABLE COUNTY JOURNEYS TO WORK

Journey to Work

ETTE T oS Net Difference

Barnstable Barnstable
Barnstable 84,705 84,705 0
Berkshire 50 0 50
Bristol 1,265 1,390 -125
Dukes 130 45 85
Essex 135 90 45
Franklin 40 15 25
Hampden 35 55 -20
Hampshire 50 10 40
Middlesex 1,770 325 1,445
Nantucket 135 10 125
Norfolk 1,890 355 1,535
Plymouth 4,150 4,370 -220
Suffolk 2,765 235 2,530
Worcester 440 80 360

Source: American Community Survey, 2006-2008, Caliper COrp.

1.7.3 LAND USE

Land use patterns on the Cape have changed in the last 50 years from a village-centered
pattern of relatively dense development in centers surrounded by little or no
development, to a suburban style of subdivisions and strip malls. Such changes have
transportation implications; and future land use patterns will both be affected by future
transportation improvements and will create the need for new improvements.

Land use on Cape Cod is dominated by housing and open space. According to tax
assessor's data collected from 1988 to 1996, 38% of land on Cape Cod (excluding Camp
Edwards and Otis Air Force Base) is used for housing, while 26% is open space or
Information developed by the Cape Cod Commission Geographic
Information System shows that an additional 30% is publicly-owned land, of which
much is open space. Less than 3 percent is used for employment.

recreational land.
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1.7.3.1. Housing

Housing is not only the most common land use on Cape Cod; it is also the one that is
experiencing the highest rate of growth. As population grows, so does the need for places
to live. In a region such as Cape Cod that tends heavily toward single-family detached
housing, this population growth translates into an increase in the use of land for
housing. The housing density on the southern shore and the Buzzards Bay coastline is
greatest. Outer Cape development is denser in the town centers of Provincetown and
Eastham than the rest of the sub-region. Generally, lot sizes are largest on the Cape Cod
Bay side of the Cape. Multifamily housing units are concentrated in areas, such as
Hyannis, downtown Wellfleet, and Dennisport. Other areas, such as Sandwich and
Barnstable Village, are almost devoid of multifamily housing units. Falmouth, Yarmouth,
Dennis, Chatham and parts of Barnstable are the "year-round core" of the Cape, where
the population is still significant in the off-season. Meanwhile, Truro, Wellfleet,
Eastham, and Brewster are far less densely populated, revealing the seasonal nature of
their housing stock at present.

Even though Census Bureau estimates have shown a decrease in Barnstable County
population since the 2000 Census, housing units have been estimated to have increased.
The following figure displays the estimated increase in housing units each year since
2000.

158,000
155,556 156,118
156,000 1 154,926
153,799
154,000 -
2 152,584
c
2 152,000 - 151,610
= 150,472
(%]
é 150,000 1 149,111
2
g 148,000 - 147,489
@
L
146,000 -
144,000 -
142,000 -
2000 2001 2002 2003 2004 2005 2006 2007 2008
FIGURE 10 - BARNSTABLE COUNTY HOUSING UNIT ESTIMATES 2000 - 2008
(Source: U.S. Census)
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FIGURE 11 - CAPE COD ZONING AND LAND USE PATTERNS

1.7.3.2. Seasonal Uses

In a tourist area such as Cape Cod, lodging units such as hotel and motel rooms also play
an important role in regional transportation planning. Seasonal lodging is spread in
clusters throughout the Cape, including communities such as those in Provincetown,
Chatham, Brewster, Harwich, Yarmouth, and Barnstable. There are also significant
amounts of seasonal land uses along the south shore of the Cape.
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1.7.3.3. Commercial and Industrial

Commercial and industrial land use varies by specific type, although generally they are
more common uses on the Upper Cape than elsewhere:

Office Uses: Office land uses are concentrated in Orleans, Chatham, Falmouth, Bourne,
and the Route 28 corridor from Hyannis to Dennis. To a lesser extent there is also office
use along Route 132 and Route 6A in Sandwich.

Retail Uses: Retail uses are more dispersed, although there is still a concentration along
Route 28 from Hyannis to Dennis, Route 132 in Hyannis, Route 28 in Bourne, Route 6A
in Orleans, and Route 134 in Dennis.

Manufacturing Uses: Manufacturing largely occurs inland from Barnstable to Dennis,
and in Falmouth and Bourne. On the whole there is not a large amount of manufacturing
on Cape Cod.

Mining: Mining is not widespread on Cape Cod, although there is some sand and gravel
mining in Falmouth, Bourne, and Barnstable.

1.7.3.4. Open Space

FIGURE 12 - NAUSET BAY AND THE CAPE COD NATIONAL SEASHORE IN EASTHAM

At present, a significant percentage of the land on Cape Cod is devoted to preservation as
open space, recreational land, or public land. In addition, the Cape Cod National

Chapter 1: Goals & Objectives Cape Cod Regional Transportation Plan | August 2011

Page 46



Seashore on the Lower Cape not only preserves a great deal of land in that area, but also
restricts additional growth on land already developed within its borders.

In 1998, the Cape Cod Land Bank Act was passed, and in the first year nearly 800 acres
were approved for preservation across the region. Most of the parcels are for
conservation or passive recreational use but some towns have purchased properties for
other purposes such as future water supply well sites and trail links to the Cape Cod
Pathways network.

Generally, open space uses are common inland and on the outer Cape, while not as
common on the south shore of the Cape. The Cape Cod Bay and Buzzards Bay shores
falls somewhere in between. Both transportation and local land use decisions have
played a major role in the loss of open space. The one area that appears to suffer from a
lack of open space uses is the southern shore of the Cape from Hyannis to Harwich,
where development pressures have been strong. On the rest of the Cape, "perceived”
open space (undeveloped land as well as protected conservation land) is generally not
hard to find, at present. Whether this condition will continue depends on the
development and transportation policies adopted by the region and its towns in the
future.

Cape Cod Regional Transportation Plan | August 2011 Chapter 1: Goals & Objectives

Page 47



1.7.4 ENVIRONMENTAL JUSTICE ©

FIGURE 13 - MAP OF ENVIRONMENTAL JUSTICE POPULATIONS ON CAPE COD

The Commonwealth of Massachusetts identifies an area as an Environmental Justice
Population if their annual median household income is equal to or less than 65 percent
of the statewide median or their population is 25 percent minority, foreign born, or
lacking English language proficiency.

To best serve those with greater transportation needs on Cape Cod, Commission Staff
has identified the Cape’s Environmental Justice Areas. This may allow Commission and
local staff and officials to target needs and shortfalls within the system, as well as to
identify where the network currently offers adequate options. The figure above shows
these Environmental Justice Areas in relation to bus services on the Cape. Assuming a
“reasonable walking distance” of one-half mile to access transit, a majority of the Cape’s
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Environmental Justice Areas receive transit service. Future expansions to the network
should consider these areas, currently not served by the existing transit network.

1.8 CONCLUSION

Transportation safety, security, congestion, accessibility, and mobility are all affected by
changes in population, housing, and economics. The remaining chapters will address the
various modes of transportation available on Cape Cod as well as sub-regional and local
issues. These chapters will focus on the history of Cape Cod transportation, current and
future trends, and the accessibility, mobility, and connectivity of the existing system.
This information is used to evaluate projects and programs, and to make informed
planning decisions for the future of transportation on Cape Cod.
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2.1 LAND USE AND THE ENVIRONMENT

The Cape Cod Commission has always supported a strong relationship between land use,
environmental issues, and transportation planning. This relationship is most evident
when consulting the transportation section of the Regional Policy Plan (RPP) as it relates
to the goals of the Regional Transportation Plan (RTP). The RPP relies heavily on land
use planning and environmental protection in tandem with developing transportation
solutions consistent with the Cape Cod Commission Act.

This section addresses the Cape’s land use and environmental issues and includes
discussion of a growing concern — climate change — and its potential for impact to the
transportation network.

2.1.1 LAND USE VISION MAP ©

The Regional Land Use Vision Map (RLUVM - adopted with the 2009 RPP) expresses a
vision for the future of Cape Cod. The Cape Cod Commission is working collaboratively
with all 15 towns in Barnstable County to develop this vision. The land uses are
categorized as Economic Centers, Villages, Industrial and Service Trade Areas, Resource
Protection Areas, and Other Areas. Towns where the planning board has endorsed the
vision map for their community are included on the Regional Land Use Vision Map after
adoption by the Barnstable County Assembly of Delegates. The RLUVM is used to tailor
minimum performance standards applied to Developments of Regional Impact (DRIs)
according to planning areas. Adoption of each town’s Land Use Vision Map also allows a
town to seek revisions to DRI thresholds based on the land use categories listed in
Commission regulations. The intent is to encourage growth and redevelopment in
appropriate areas that contain existing or proposed infrastructure — and — to discourage
sprawl in more environmentally sensitive areas.

Land Use Categories include:

e Economic Centers — Areas designated as appropriate for growth and
redevelopment. These areas serve the region or sub-region and could include
characteristics such as civic and institutional uses, retail, and mixed use.
Economic Centers are defined by parcel data and/or zoning district boundaries,
shown in detail on individual town maps. Developments of Regional Impact
(DRI) proposed within Economic Centers benefit from some reduced minimum
performance standards during DRI review under the RPP.

¢ Industrial and Service Trade Areas — Areas designated for industrial uses,
construction trades, and/or public works facilities. Areas are intended for uses
that are incompatible with residential and village settings, with a high square-
footage-to-employee ratio.

e Resource Protection Areas — Areas designated that warrant protection and
where additional growth is not desired due to the presence of one or more
sensitive resources. These resources shall include at a minimum Wellhead
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Protection Areas, Land Subject to Coastal Storm Flowage or Sea, Lake, and
Overland Surges by Hurricanes (SLOSH) zones, historic districts, and the Cape
Cod National Seashore. Resource Protection Areas may also include but not be
limited to wetlands, vernal pools, protected open space, and designated Districts
of Critical Planning Concern (DCPCs).

Villages — Areas designated to preserve historic and/or community character.
Consist of small, compact areas with development at a local scale. Characteristics
could include civic uses, mixed use, and/or home occupations.

Other — Areas remaining after the other areas have been identified. The land
use category boundaries are based on digital data obtained from MassGIS, Army
Corps of Engineers, NHESP, and Town GIS Departments, including town-based
zoning and parcel information.

The Land Use Vision Map is presented in the following figure. Please consult the Cape
Cod Commission website for full explanations of assumptions and to see the latest
update (June 18, 2010):

http://www.capecodcommission.org/RPP/capevision_rpp_amend10.pdf

Link for Cape Cod Commission regional maps

http://www.capecodcommission.org/GlS/regionalmaps.htm
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Regional Land Use Vision Categories
ECOMOMIC CENTER
MOUSTRIAL AND SERMICE TRADE AREA
B viLLacE
REZOURCE PROTECTION AREA
CTHER

FIGURE 1 - LAND USE VISION MAP
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2.1.2 LAND USES ALONG MAJOR ROADWAYS

Of the major roadway corridors of Barnstable County, existing land use varies by the
characteristics of the town or sub-region as well as along each corridor. The following
includes a summary of these characteristics.

Route 6:

Adjacent land uses vary by location. In the limited access sections of the road there is
some residential development and some industrial development along the corridor. In
the sections with curb cuts there is more commercial development, including retail
activity.

In addition to being the main thoroughfare for the Cape as a whole, it also is the “Main
Street” of several Cape towns. Buzzards Bay, Eastham, and to a lesser degree, Truro and
Wellfleet, all use Route 6 as a downtown thoroughfare. This dual purpose for the road
has created some conflicts for this corridor.

Route 28:

Land use along Route 28 may vary to a greater extent than any other roadway on Cape
Cod. Sections between Chatham and Orleans for example are lightly settled with scenic
vistas of Pleasant Bay. In the Upper Cape, Route 28’s MacArthur Boulevard is nearly a
freeway with the undeveloped Massachusetts Military Reservation to the east and
sprawling commercial enterprises along the west. Route 28 serves as a Main Street to
numerous villages such as Falmouth, Dennisport, Harwichport or Chatham, where close-
to-the-street business and residences are complemented by the lower travel speed of the
road. In the Mid-Cape towns of Barnstable and Yarmouth, much of Route 28 is
congested due to high traffic demands and frequent curb-cuts for the many businesses
taking advantage of the proximity to drive-by customers.

Route 6A:

Typical commercial uses include inns, motels, and cottages, restaurants, antique shops,
galleries, gift shops, services such as gas stations, banks, small markets, and small
professional offices. Residential uses, including home occupations, mixed with
churches, municipal buildings, and open land, continue to dominate the rest of the
roadway. Over 3,350 acres of vacant developable land is located within the Route 6A
corridor, most of it zoned for residential use. Development of vacant parcels that abut
the roadway or are located within or adjacent to historic resource areas and scenic
viewsheds could diminish the distinctive character. Several village centers exist along
the corridor, such as Barnstable Village, Yarmouthport, and Brewster. Several “new
villages” have also sprung up as strip development in the last 20 years, such as the
development in Orleans. In addition, Sandwich Center lies just off 6A to the south.
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Much of the corridor remains residential, or is undeveloped due to the proximity of
wetlands with Sandwich and Orleans the notable exceptions. Bike travel along the
corridor is common despite the fact that it is best suited for experienced bicyclists. This
is due to the narrow lane widths and lack of shoulders, scenic nature of the corridor, and
residential and commercial development.

2.1.3 CONTEXT SENSITIVE DESIGN

To address transportation problems with infrastructure solutions, the Federal Highway
Administration recommends that we “...develop a transportation facility that fits its
physical setting and preserves scenic, aesthetic, historic and environmental resources,
while maintaining safety and mobility.” The concept of Context-Sensitive Design has a
strong influence on design criteria for transportation projects as will be evident in the
Alternatives Analysis Chapter of this RTP.

FIGURE 2 - A CAPE COD SCENE

2.1.4 CAPE COD ENVIRONMENTAL RESOURCES

Cape Cod is rich in environmental features that both deserve and are required by statute
to be protected. Land use planning, transportation planning, and many other related
efforts are influenced by, and have an influence on the environmental resources of Cape
Cod. The following figure shows a number of these features including:

¢ Wellhead Protection Areas
e Vernal Pool Buffers
e Water Bodies
e Pond Shore Buffers
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e Potential Public Water Supply Area
e Habitats
o Wetlands

For reference, major roads and town boundaries are displayed as well.

[ ] mentines wsinead Frocectian Aress
A Major Roads
B <o oot boer o cntnea vema Pos
[ ] veater boay

300 fool bu=er from pond snare

[ | wose. Mitary Resenation
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- CEP Wetiand Area

FIGURE 3 - CAPE COD SIGNIFICANT NATURAL RESOURCE AREAS

Source from the Cape Cod Commission:
http://www.capecodcommission.org/RPP/CCSNR_08RPP0609amend0610.pdf

Link for Cape Cod Commission regional maps:
http://www.capecodcommission.org/GlS/regionalmaps.htm
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The Cape Cod Commission’s Geographic Information System department and Natural
Resources’ staff have developed an interactive mapping technique that can be used in
assessing the proximity of planned infrastructure (e.g., road improvements) and the
various geographic layers of natural resource information. This tool will be of increasing
usefulness in minimizing impacts to natural resources in the advanced planning stage of
transportation projects. This effort will result in an interactive online application that
will allow the public to review transportation projects in the context of any natural
resource of interest.

2.1.5 STORMWATER MANAGMENT

Cape Cod hosts nearly 1,000 ponds and lakes. Of the 57 watersheds draining into the
Cape’s coastal embayments, 46 have been identified by the U.S. Environmental
Protection Agency as being “nitrogen-sensitive,” of which half are currently subject to
Total Maximum daily Loads

The issue of stormwater runoff was first addressed at the national level in Phase I of the
EPA’s stormwater program in 1990. Phase | required permit coverage under the
National Pollutant Discharge Elimination System (NPDES). Those required to apply for
permits included municipal separate sewer systems that serve populations of
approximately 100,000 people or more, and construction activity disturbing 5 or more
acres of land.

“Storm Water Phase Il Final Rule” is the EPA’s next step in addressing stormwater
runoff pollution. Phase Il expands upon those required to hold permits under Phase I to
include all of the towns on Cape Cod except Provincetown, Wellfleet and Truro because
they are considered to be "operators of MS4s (municipal separate storm sewer systems)
in urbanized areas." Phase Il also applies to operators of small constructions sites that
disturb between 1 and 5 acres of land, and ten categories of industrial activity.

Phase 11 is anticipated to further reduce adverse impacts to water quality and aquatic
habitat by controlling the unregulated sources of storm water discharges that hold the
greatest likelihood of significantly contributing to stormwater pollution.

2.1.6 CLIMATE CHANGE

Climate change is a shift in temperature, precipitation, wind and other long-term
weather patterns. According to the Massachusetts Department of Environmental
Protection, there is broad scientific consensus that our climate is changing - both
regionally and globally - largely due to the combustion of fossil fuels and other human
activities that increase atmospheric concentrations of greenhouse gases, namely carbon
dioxide (CO2), methane (CH4) and nitrous oxide (N20).

Almost all (97%) greenhouse gas emissions in Massachusetts consist of carbon dioxide
released in fossil fuel combustion. According to data from the US Energy Information
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Administration compiled by Environment Massachusetts, 30% of these energy-related
C02 emissions were generated by the transportation sector. Between 1990 and 2004,
estimated CO2 emissions from the transportation sector in Massachusetts increased 16%,
while those due to gasoline consumption increased even faster, rising 19% from 1990 to
2004 (according to the Boston Indicators Project). Rising greenhouse gas emissions
from motor vehicles pose a major challenge to the state’s ability to meet its goal of
reducing greenhouse gas emissions below 1990 levels, as required by the Global
Warming Solutions Act (2008). Strategies focused on VMT reduction, fuel-efficient
fleets, and implementing Transit Oriented Development and are critical in meeting these
goals.

The Commission is currently participating in a federal Interagency Climate Change
Scenario Planning Pilot Project. Commission staff assist in bringing together multiple
federal agencies and local stakeholders to work toward a shared and practical future
development strategy. The strategy will plan for climate change impacts in
transportation and land use decision-making while at the same time reducing the
region’s green house gas (GHG) emissions. A scenario planning process will be used to
develop the most desirable development strategy.

Another tool in mitigating potential impacts of Climate Change is the integration of land
use planning with transportation planning via the Land Use Vision Mapping (LUVM)
efforts. LUVM results are intended to reinforce Transit-Oriented Development and
other forms of compact development patterns, thereby reducing VMT (and resulting
climate-changing emissions). Conversely, my melding SLOSH/A&YV zones in designating
Resource Protection Areas, development is discouraged in locating in such areas.
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FIGURE 4 - POTENTIAL EFFECTS OF SEA-LEVEL RISE
(Source: www.civilsocietyinstitute.org)

The blue colored areas shown in the figure above are a graphic illustration of the
potential effects of sea-level rise on the low-lying regions of Cape Cod. The longer-term
effect of sea-level rise permanently disabling important portions of the transportation
network is a major cause for concern. In the nearer future, increased weather-based
threats from storm surge, flooding, and hurricane wind damage highlight the
vulnerability of our transportation system.

The Cape Cod MPO is committed to implementing transportation strategies that will
help reduce fossil fuel energy and GHG emissions. The Cape Cod MPQO’s RTP update
demonstrates a commitment to a transportation system that supports environmental
quality and Smart Growth strategies.

To address climate change on Cape Cod, the following categories of recommendations

are proposed to address causes, improve efficiencies, and strategically protect or
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construct critical infrastructure to resist the effects of weather-based events and sea-level
rise.

Smarter Fleets & Fuels: Reduction of Greenhouse Gases

Clean fuels and efficient vehicles can result in significant reductions in GHG production.
The Cape Cod Commission continues to encourage the development of fueling
infrastructure for bio-diesel. Biofuels are derived from plant matter that absorbs CO2 in
their growth process. This CO2 is sequestered in the biofuel and released when it is
burned returning the original CO2 (green house gas) from the plant matter to the
atmosphere. Unfortunately, usually energy is expended in the harvesting and
production processes that may have been from petroleum. One of the promising sources
of feedstock is algae. Using wastewater as a feedstock and free sunlight for the
production, algae may be the Cape’s closest thing to “free lunch fuel” that doesn’t
compete against other food sources (e.g., corn-based ethanol). Currently, biodiesel is
available to Cape Cod towns through Barnstable County’s procurement process.

Efficient vehicles means less emissions from whatever fuel is being used. Through a
partnership with the Cape Cod Regional Transit Authority, the Cape Cod MPO has and
will continue to support the purchase of fuel-efficient and alternative-fuel vehicles when
procuring new or replacement buses.

Smarter Management: Shortening Trips and Avoiding Congestion ©

The Cape Cod Commission continues to encourage smarter land use patterns through
the Cape Cod Regional Policy Plan. By encourage mixed-use and transit-oriented
development, and discouraging sprawl, travelers are afforded shorter commute distances
or convenient access to commercial areas and municipal services thus reducing vehicle
travel distance. Even more beneficial are the trips that can be made by public transit,
bicycling, or walking.

See:
www.capecodcommission.org/RPP

The continued deployment of intelligent transportation systems will provide travelers
with the tools to avoid congestion. Tailpipe emissions of idling vehicles represent the
worst case scenario of air pollution.

See:

www.gocapecod.org/congestion
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Smarter Infrastructure: Location & Protection

Construction of new transportation infrastructure in an area threatened by sea-level rise
is probably the least desirable strategy. Notwithstanding the expense of repairing storm-
damaged roadways following an initial event, there is reason to believe that future events
would occur with ever-increasing probability. In effect, we would be “shoveling against
the tide.”

A recommended action is to perform an analysis of the transportation infrastructure
located in threatened areas. This information will help identify needed upgrades (e.g.,
raising roadbeds, retaining walls, etc.) and guide new infrastructure away from
threatened areas.

2.1.7 DOCUMENTING GREENHOUSE GAS EMISSIONS REDUCTION FOR
GREENDOT IMPLEMENTATION

MassDOT, using its statewide travel demand model, has provided the Cape Cod MPO
with statewide estimates of CO2 emissions resulting from the collective list of all
recommended projects in all the Massachusetts RTPs combined. Emissions are
estimated in the same way as the criteria pollutants (volatile organic compounds,
nitrogen oxides, and carbon monoxide) whose emissions are required for the air quality
conformity determination (for further description, see Appendix-Air Quality
Conformity. However, the CO2 emissions shown here are part of an effort separate from
the conformity analysis and are not part of those federal standards and reporting
requirements.

The Global Warming Solutions Act (GWSA) legislation requires reductions by 2020 and
further reductions by 2050, relative to the 1990 baseline. The project mix from this RTP
(and all other RTPs) was modeled for both 2020 and 2035 using an Action (Build) vs.
Baseline (No-Build) analysis to determine the CO2 emissions attributed to the all MPO’s
mix of projects and smart-growth land use assumptions. The estimates of the modeled
CO2 emissions are provided below:

TABLE 1: MASSACHUSETTS STATEWIDE CO2 EMISSIONS ESTIMATES

Year CO2 CO2 Difference
Action Emissions Base Emissions (Action — Base)
2010 101,514.4 101,514.4 n/a
2020 105,747.5 105,856.4 -108.9
2035 115,034.1 115,028.0 6.1

Cape Cod Regional Transportation Plan | August 2011
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As shown above, collectively, all the projects in the RTPs in the 2020 Action scenario
provide a statewide reduction of nearly 109 tons of CO2 per day compared to the base
case. However, the 2035 Action scenario estimates an increase of about 6 tons of CO2
emissions compared to the base case. It should be noted that this current analysis
measures only projects that are included in the travel demand model. Many other types
of projects that cannot be accounted for in the model (such as bicycle and pedestrian
facilities, shuttle services, intersection improvements, etc.) will be further analyzed for
CO2 reductions in the next Transportation Improvement Program development cycle.
This information will be updated and reported at that time.

Working closely with MassDOT, the Cape Cod MPO will continue to report on its actions
to comply with the GWSA and to help meet the GHG reductions targets. As part of this
activity, the MPO will provide further public information on the topic and will advocate
for steps needed to accomplish the MPQO’s and state’s goals for greenhouse gas
reductions.

2.1.8 CONCLUSION

When planning for the Cape’s future transportation system, we ignore the environment
at our peril. By focusing on a combination of (1) a thorough understanding of the
location and importance of the Cape’s environmental resources with, (2) a vision of land
use that mitigates impacts to the environment with efficiencies in location such as
transit-oriented-development, the RTP will be instrumental in developing a
transportation system that maximizes efficiency while addressing the sensitivity of Cape
Cod'’s context.
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2.2 ROAD TRANSPORTATION

Roads are an important component of any discussion on Cape Cod transportation. The
word “road” is derived from the word “ride” and refers to any surface that has been
prepared to make travel easier. For example, a road may have trees removed, surfaces
leveled, or pavement laid down. A “right-of-way” is the linear property in which
individuals or entities are granted the right to travel. Roads and other transportation
infrastructure are generally located within a right-of-way.

Most of Cape Cod is connected by roadways. This section will address issues relating to
the roads of Cape Cod. The purpose will be to account for the existing infrastructure of
and demands on Cape Cod’s roadways.

2.2.1 THE “AVERAGE” CAPE COD ROAD

FIGURE 1 - THE AVERAGE CAPE COD ROAD

There are about 3,900 miles of road on Cape Cod. The “Average Cape Cod Road” is a
two-lane road surrounded by woods or houses. According to the MassDOT Roadway
inventory, of paved roads on Cape Cod, the mean pavement width is 21.1 feet and a lane
width of 10.9 feet. For all roads, the average right of way is 40.9 feet wide.
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2.2.2 ROAD INFRASTRUCTURE

Cape Cod’s three major routes, Route 6, Route 28, and Route 6A, comprise only 5.7% of
Cape Cod'’s roads by mileage. The majority (78.1%) of Cape Cod roads are designated as
Functional Class “0,” or local roads. 6.2% of roads are classified as minor or major
“Collector” roadways. This means that just over two-tenths of Cape Cod’s roadways are
used as primary routes of travel, while the remaining nearly eight-tenths are used to
access residential and other private areas. There are no interstate highways on Cape Cod.

FIGURE 2: FUNCTIONAL CLASSIFICATION
Source: Massachusetts Roadway Inventory File 2008

TABLE 1 - ROAD MILEAGE BY FUNCTIONAL CLASS

Interstate \ Arterial Collector
0 0% | 3,018.7 | 78.1% | 608.5 | 15.7% 238.9 6.2% | 3,866.1

Source: Massachusetts Roadway Inventory File 2008
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FIGURE 3 - ROADWAY INFRASTRUCTURE
Source: Massachusetts Roadway Inventory File 2008

All limited-access highways south/east of the Cape Cod Canal bridges are portions of
either Route 6 or Route 28. The only limited-access portions of Route 28 are located in
Bourne and Falmouth. Most of Route 28 (MacArthur Boulevard) in Bourne is partial-
access control with sporadic opportunities to change direction in U-turn lanes. The vast
majority of Cape Cod’s roads do not have access control.

Towns in the Mid- and Upper-Cape have more road mileage than other towns on Cape
Cod. Barnstable and Falmouth have the most road mileage in the county, with 647.8 and
474.3 miles, respectively. The Lower and Outer-Cape towns have the fewest road miles.
Chatham, Orleans, Eastham, Wellfleet, Truro and Provincetown all have 140 miles of
road or less. A smaller population and large amounts of protected land are likely factors
in the lesser road mileage.

Looking at who owns Cape Cod’s roadways, 44.0% of Cape Cod’s roadways by mileage
are owned by local towns. MassDOT also owns a significant 285.8 miles of roadway
(7.3%), consisting of most of Route 6, Route 28, Route 6A, and portions of other
numbered routes and major roadways. Bourne has the most miles of road owned by
MassDOT. These 50.5 miles of road consist of Route 6, Route 28, and the Cape Cod
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Canal area transportation network. Provincetown has the least amount of roadway
owned by MassDOT, with less than three miles. The majority of federally owned
roadway is located in Bourne and Sandwich, mostly due to the Massachusetts Military
Reservation. The only Barnstable County-owned roadway is located at the County
Complex in Barnstable Village. Roadway ownership is important because any roadway
changes need to be approved by the roadway owners.

FIGURE 4 - OWNERSHIP OF CAPE COD’'S ROADWAYS
Source: Massachusetts Roadway Inventory File 2008

The following table identifies road ownership on Cape Cod by town. Discrepancies with
total road mileage from any section of this chapter are a result of differences in rounding.
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TABLE 2 - ROAD MILEAGE BY JURISDICTION

County
&
Town Other Un-
MassDOT Accepted State Federal accepted n/a

Barnstable 42.2 354.5 0.5 70.3 180.3 647.8
Bourne 50.5 96.3 0.1 25.7 40.1 175.2 387.9
Brewster 12.5 58.1 10.9 90.6 38.7 210.8
Chatham 7.4 66.8 41.3 24.9 140.4
Dennis 14.7 147.2 58.2 54.3 274.4
Eastham 6.7 51.6 4.6 42.4 325 137.8
Falmouth 35.2 219.7 105.5 113.9 474.3
Harwich 15.2 143.1 16.4 45.8 220.5
Mashpee 4.0 118.2 0.1 3.0 10.0 92.6 227.9
Orleans 12.2 52.3 0.9 34.8 36.1 136.3
Provincetown n/a* 15.2 8.0 6.0 38.4 79.0

Sandwich 28.6 153.0 1.2 27.4 23.7 135.1 369.0
Truro 11.8 38.4 0.3 0.5 11.4 74.2 136.6
Wellfleet 8.3 55.2 1.5 4.4 2.7 63.3 135.4
Yarmouth 25.1 152.8 101.4 56.3 335.6
Total 285.8 1722.4 15.5 73.6 654.8 1161.6 | 3913.7

* Since the 2008 Road Inventory Network was created, MassDOT has relinquished ownership
of Route 6 in Provincetown to the town.

Source: Massachusetts Roadway Inventory File 2008

There are thousands of roadway intersections across Cape Cod. Of these intersections,
114 are signalized and 24 are circular. Circular intersections refer to rotaries and
roundabouts. Rotaries tend to be larger in diameter, and their interior travel speed is
often faster than a modern roundabout. Roundabouts are identified by smaller
diameters and approaches that enter at a greater angle than rotaries — encouraging
slower speeds. Barnstable has 36 traffic signals, which is the most of any town on Cape
Cod. Barnstable and Bourne have 4 circular intersections each, the most of any Cape
Cod town. Both Truro and Brewster have no traffic signals or traffic circles (the traffic
signals installed at the Route 124/Route 137 intersection are set to flashing mode —
effectively making four-way stop control). Maintaining intersection controls is
important to ensure safety, especially at busy intersections.
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TABLE 3 - INTERSECTION TYPE
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FIGURE 5 - ROADWAY INTERSECTIONS — TRAFFIC CONTROL
Source: Cape Cod Commission
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2.2.3 SPEED LIMITS

The maximum legal speed limit on most Cape Cod highways is 55 mph. Exceptions
include Route 3 (60 mph) and Route 25 (65 mph) in Bourne.

FIGURE 6 - SPEED LIMITS ON CAPE COD ROADWAYS
Source: Massachusetts Roadway Inventory File 2008
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2.2.4 ROADWAY VOLUMES

1998-2008 was the first decade since the Cape Cod Commission has been counting
traffic to experience an overall negative traffic growth. During this ten-year period,
traffic volumes decreased by 4.6%. Although the ten-year period from 1999-2009 also
experienced traffic volume decline (9.1%), there was positive growth from 2008 to 2009.
Between 2008 and 2009, traffic increased by 4.5%.

Not all road volumes were decreasing during the 1999-2009 decade, though. Main
thoroughfares on Cape Cod appeared to be staying fairly level or increasing while local
roads were showing decreases. The Massachusetts Department of Transportation
(MassDOT) maintains six permanent counter locations on or near Cape Cod on some of
the more heavily trafficked roads. The following table displays those six locations with
their ten-year growth, ten-year average annual growth, and one-year growth rate (2008-
2009).

TABLE 4: PERMANENT COUNTING STATION SUMMER TRAFFIC GROWTH (1999-2009)

10 Year
10 Year
Permanent Traffic Average One year
. . Total Growth Rate
Counting Station Annual 5008-2009
Growth Growth Rate
#15: Route 6 E of 149 (Exit 5) -1.07% -.11% 4.06%
#20: Route 3 N of Bourne TL 10.63% 1.01% 2.77%
#707: Bourne Bridge -1.99% -0.20% 4.57%
#708: Sagamore Bridge -1.46% -0.15% 2.06%
#709: Route 28 E of Higgins
Crowell -13.28% -1.42% -0.55%
#7351: Route 28 W of Old Post Rd. -4.39%* -0.75%* 1.93%
All MHD Stations -0.80%0** -0.08%0** 2.47

Source: 2009 Cape Cod Traffic Counting Report

With the exception of Permanent Counter #709, traffic volumes showed minimal
decline. Counter #20 was the only site to have positive growth since 1999, with over 10%
more traffic.

When including all Cape Cod roads in the analysis, no region in the county experience
positive growth between 1999 and 2009. The following table exhibits the ten-year
negative traffic growth for each region on Cape Cod.
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TABLE 5 - CAPE COD SUMMER TRAFFIC GROWTH (1999-2009)

10 Year Average

Number of 10 Year Total
! Annual
Comparisons Growth Growth Rate
Upper Cape 112 -5.99% -0.62%
Mid-Cape 86 -10.35% -1.09%
Lower Cape 76 -11.87% -1.26%
Outer Cape 56 -13.74% -1.47%
All Roads 330 -9.05% -0.95%

“Upper” = Bourne, Sandwich, Falmouth, Mashpee

“Mid” = Barnstable, Yarmouth, Dennis

Source: 2009 Cape Cod Traffic Counting Report

“Lower” = Harwich, Chatham, Brewster, Orleans

“Outer” = Eastham, Wellfleet, Truro, Provincetown

When analyzing traffic growth by region, it appears that traffic has experienced the least
decline near the bridges, and the most decline furthest from the mainland. The following
figure depicts the average annual decline in traffic for each region of Cape Cod.

FIGURE 7: AVERAGE ANNUAL GROWTH RATE % (1999-2009)

Cape Cod Regional Transportation Plan | August 2011
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At most traffic counting locations, year-round average daily traffic is estimated using
MassDOT Adjustment Factors in combination with summer traffic counts. These
adjustment factors are calculated based on continuous traffic counts from MassDOT
permanent counters. The Cape Cod MPO has advocated for an expansion of permanent
counting stations into more areas of Cape Cod in several editions of the RTP.

The following figure shows year-round average daily traffic volumes on major Cape Cod
roads. Heaviest travel occurs on the Cape Cod Canal road and canal bridges and the
Mid-Cape Highway.

FIGURE 8 —YEAR-ROUND AVERAGE DAILY ROADWAY VOLUMES
Source: MassHighway Road Inventory 2008
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2.2.5 LEVEL OF SERVICE

Level of Service is determined by dividing the volume of the roadway by its capacity. The
resulting figure represents at what percentage of capacity a roadway is operating.
Various ranges of the volume-to-capacity ratio are categorized into letter scores. Level of
Service A is the best, while level of Service F is the worst (see following table).

TABLE 6 - LEVEL OF SERVICE DEFINITIONS

Level of Volume-to-
Service Capacity Ratio

A 0.00 - 0.60

Interpretation

Low volumes; primarily free-flowing operations. Density is
low, and vehicles can freely maneuver within the traffic
stream. Drivers can maintain their desired speeds with little
or no delay.

B 0.61 -0.70

Stable flow with potential for some restriction of operating
speeds due to traffic conditions. Maneuvering is only slightly
restricted. The stopped delays are not bothersome, and
drivers are not subject to appreciable tension.

C 0.71-0.80

Stable operations; however, the ability to maneuver is more
restricted by the increase in traffic volumes. Relatively
satisfactory operating speeds prevail, but adverse signal
coordination or longer queues cause delays.

0.81 - 0.90

Approaching unstable traffic flow, where small increases in
volume could cause substantial delays. Most drivers are
restricted in their ability to maneuver and in their selection
of travel speeds. Comfort and convenience are low but
tolerable.

E 0.91-1.00

Operations characterized by significant approach delays and
average travel speeds of one-half to one-third the free flow
speed. Flow is unstable and potential for stoppages of brief
duration.

F 1.01+

Forced-flow operations with high approach delays at critical
signalized intersections. Speeds are reduced substantially,

and stoppages may occur for short or long periods of time

because of downstream congestion.

Source:

Highway Capacity Manual

The Cape Cod Travel Demand Model can be used to estimate the level of service of Cape
Cod’s major roadways. Currently, this model is still under development. Preliminary
results of the model are shown in the following two figures. The first figure shows

Cape Cod Regional Transportation Plan | August 2011 Chapter 2.2: Roadways

Page 77



estimated traffic volumes, the second figure shows estimated Level of Service. Both
figures represent current average summer p.m. peak hour conditions:

FIGURE 9 - ESTIMATED 2006 TRAFFIC FLOWS
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FIGURE 10 - ESTIMATED ROADWAY LEVEL OF SERVICE
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2.2.6 PAVEMENT MANAGEMENT

The pavement management process is conducted with the intent to keep the roadway
system in the best possible condition with the most efficient use of available funds.
There are distinct advantages to managing pavement condition and significant cost
savings that can take place with preventative or rehabilitation measures rather than
waiting until a road is in need of reconstruction. The goal of the pavement management
process is for all federal aid-eligible roads to be maintained in “excellent” condition.

To understand the condition of the regional roadway system, it is necessary to evaluate
existing conditions with on-site data collection. Sophisticated programs use specialized
vehicles with automated detectors to collect data. A more common, and less expensive,
method is a visual “window survey” conducted by an individual trained in pavement
condition evaluation. As seen on the following table, the Cape Cod Region possesses
738.98 miles of roadway eligible for federal funding. Of those miles, 541.19 are under
the jurisdiction of the Cape’s local communities.

Available Data for Local
Jurisdiction - Ownership Jurisdiction

Total Miles| MassDOT % Municipal % Data Miles %

Cape Cod| 738.98 197.79 26.77% 541.19 73.23% 85.25 15.75%

As seen in the above table, MassDOT evaluated 85.25 miles of Cape Cod’s federal aid
eligible roads under municipal jurisdiction for pavement condition. 22.51 of those miles
are in “excellent” condition, almost 30 miles are in “good” condition, 22.47 miles are in
“fair” condition, and about 12 miles of evaluated roads are in “poor” condition. The
following chart below depicts the breakdown of road conditions for those 85.25 miles of
roadways under municipal jurisdiction that have been evaluated.
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MassDOT evaluates roads under their own jurisdiction and a selection of municipally-
owned roadways. The following map identifies the 85.25 miles of roadways that have
been evaluated (shown in red) and the 455.94 miles that lack evaluation (shown in blue).

FIGURE 11 - PAVEMENT CONDITION

Elsewhere in the Commonwealth, several Regional Planning Agencies have a more
comprehensive Pavement Management System, where they have 100% (or near 100%) of
federal aid eligible roads evaluated. With all roads assessed, they have been able to
generate a cost estimate to improve all roads within the system.

Based on costs estimated by the Old Colony Planning Council, improving a “Good” road
to “Excellent” requires $40,400 per mile; improving from “Fair” requires $405,146 per
mile; and improving from “Poor” requires $697,980 per mile. Improving all of Cape
Cod’s municipally-owned Federal-Aid roadways to “Excellent” requires $118,944,832.
While “Excellent” pavement is the ultimate goal of the MPO, this figure is well in excess
of the financial constraints outlined in this RTP.

A strategy is required to responsibly allocate available funding to maintaining and
improving pavement condition on Cape Cod. As can be observed by the costs listed
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above, allowing pavement to deteriorate to the lowest condition requires a significantly
magnified cost to improve. To get closer to the MPQO’s ultimate goal, resources spent on
improving “Fair” pavement would result in far more miles of resulting “Excellent”
pavement than directing resources to “Poor” pavement. Nevertheless, “Poor” pavement
cannot be ignored. Therefore, the strategy of this RTP is to evenly divide investment
across the lower two categories. Based on expected resources identified in this RTP, the
following table lists the resulting totals of each category:

TABLE 7 — CHANGE IN PAVEMENT CONDITION — IMPROVEMENT STRATEGY

Pavement Base Base Improvement Miles New New
Condition Percent Miles Cost Improved Miles Percent
Excellent | 26.40% | 142.87 - 183.32 | 33.87%
Good 32.96% 178.38 - 178.38 32.96%
Fair 26.36% | 142.66 $ 10,367,772 25.59 117.07 | 21.63%
Poor 14.28% 77.28 $ 10,367,772 14.85 62.43 11.54%
Totals | 100.00% | 541.19 $ 20,735,545 40.44 541.19 100%

Implementation of this strategy results in overall improvement of pavement quality. The
percentage of “Excellent” municipally-owned Federal-Aid roadways increases from 26 to
34 percent. “Good” roadways are maintained at 33%. “Fair” roadways are reduced from
26 to 22%, and “Poor” roadways are reduced from 14 to 12 percent.

The Cape Cod Commission is currently engaged in an active pavement condition data
collection effort. Beginning with the FY 2012 Unified Planning Work Program, a greatly
expanded Pavement Management System effort will be underway. Results of these
efforts will provide the Cape Cod MPO & Cape Cod towns with more up-to-date and
accurate data for improved pavement funding decision-making.

2.2.7 AUTO OWNERSHIP

Based on census reports, over 131,000 vehicles are owned by Cape Cod households. Itis
important to note that the census is conducted in April and does not represent the peak
(nor the annual low) condition. The majority of Cape Cod households, or 62.5%, own
more than one vehicle. On average, Cape Cod households own 1.7 vehicles. Only 3% of
Cape Cod households do not own a vehicle. According to the Census, this is higher than
both the 34.9% of Boston households that do not own a car, and the 12.7% of
Massachusetts’ households who do not own a car. The dependence of Cape Cod
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households on automobiles is due to the low density of housing, jobs, and retail land uses
and the lack of viable transit alternatives.

Household Car Ownership on Cape Cod: 2000
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FIGURE 12 - HOUSEHOLD CAR OWNERSHIP ON CAPE COD: 2000

The following figure shows average auto ownership by household. Not that for all areas
where data are available (e.g., no data available for portions of the Massachusetts
Military Reservation), there is at least one automobile per household. Many areas have
more than two automobiles per household on average. No areas had less than one

automobile per household on average.
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FIGURE 13 - AUTO OWNERSHIP ON CAPE COD
Source: US Census 2000
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2.2.8 COMMUTER TRAFFIC

On average 20% of trips made daily by individuals are work-related. According to census
data, 90% of Cape Cod residents commute to work in an automobile, either by
themselves or in a carpool. Taken together, this means that commuter traffic is an
important component of road transportation.

FIGURE 14 - COMMUTER MODE CHOICE AMONG CAPE COD RESIDENTS
Source: Research Triangle Institute, 1991

In 2000, 85.4% of employed Cape Cod residents worked on Cape Cod and 49.2% of
those live and work in the same town according to the Census. Thus, despite the
significant trips generated by long distance commuters, almost half of journey-to-work
trips made by Cape Cod residents are local.

Several roads serve as major commuter corridors. Route 6 serves long distance
commuters. Traffic at the entrance and exit ramps of the Mid Cape Highway can become
congested at peak hours as commuting traffic attempts to transfer from Route 6 to the
local road network, or vice versa. Exit 6 to Route 132 in Barnstable, and Exit 7 to Willow
Street in Yarmouth can become particularly congested, as well as Exit 10 in Harwich.
Route 6 in the Outer Cape can also become congested during peak hours. Route 28 also
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serves commuter traffic, specifically traffic between Falmouth and Bourne, and
Falmouth and the Mid-Cape. Peak hour traffic on Route 28 from downtown Falmouth to
Sandwich Road can experience high congestion. Understanding local commuting
patterns will help planning efforts to address capacity limitations and peak hour
congestion.

Another major area of congestion on Cape Cod is within the Cape Cod Canal
transportation network. Given current employment figures, commuting trips accounted
for roughly one-third of average daily traffic over the canal roadways in 2000. The
majority of those trips are from commuters going off Cape (see figure below).

|:| Percent Working off Cape
. Percent Waorking ©n Cape

15,000 Commuters going off Cape 34.9% 15.5%

All other Towns
. Commuters coming on Cape 253% . 11.5% . Less than 10% Each
12000 F 100 | 203% | 10.4%
9,000 — -
5
5,000 — E
l E
" e 1870 1980 1920 2000
Source: U 5. Canse
COMMUTING TRENDS FOR BARNSTABLE COMMUTING BEHAVIORS FOR BARNSTABLE
COUNTY, 1960-2000 COUNTY TOWNS, 2000 CENSUS

FIGURE 15 - COMMUTING TRENDS AND PATTERNS
Source: Cape Trends, Cape Cod Commission
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The following table lists for each Cape Cod town the number of workers residing in each
town along with the location of employment. Bourne had the highest percentage of
resident workers traveling to employment outside Barnstable County (34.9 %), in part
due to its relative proximity to off-Cape employment centers. In contrast, only 3.7% of
Provincetown workers leave the Cape for work in part due to the travel time from the

county line.

TABLE 8 - BARNSTABLE COUNTY COMMUTING PATTERNS, BY TOWN, 2000 CENSUS

Town of All Place of Work

Residence Workers On Cape Off Cape U Off Cape
Barnstable 22,161 19,623 2,538 11.4%
Bourne 8,777 5,715 3,062 34.9%
Brewster 4 564 4 285 279 6.1%
Chatham 2,815 2,599 216 7.6%
Dennis 6,844 6,133 711 10.4%
Eastharmn 2,251 2,148 103 4.6%
Falmouth 14,509 12,266 2,243 15.5%
Harwich 5,160 4,788 372 7.2%
Mashpes 6,074 4841 1,233 20.3%
Orleans 2,455 2,303 152 6.2%
Provincetown 1,554 1,496 53 3.7%
Sandwich 9,588 7,164 2,424 25.3%
Truro 299 860 329 4.3%
Wellfleat 1,304 1,231 73 5.6%
Yarrnouth 10,242 9,252 2a0 9.7%
Barnstable County 99,197 84,704 14,493 14.6%
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The following table lists the most popular cites or towns that employ Cape residents. The
city of Boston alone comprises 19% of the off-Cape employment.

TABLE 9 - TOP DESTINATIONS OF RESIDENTS COMMUTING FROM BARNSTABLE COUNTY,
APRIL 2000

Top Destinations of Residents
Commuting from Barnstable County,
April 2000

Boston .cvvcviiieiieenn 2,729 nn0n., 199
Plymouth .ooeiienen 1,157 . 8%
Wareham ..o cvveeeenn. 760 ... 5%
Brockton ......ceeeeveveeee 404 Ll 3%
QUINGY v 323 2%
Cambridge ..o 273 2%
MNew Bedford ... 237 . 2%
Middleboro ..ceeieeen 232 . 2%
Kingston ....ccvevveeee. 225 . 2%
Taunton ....ccvcvecceeeen 215 . 1%
Braintree .....ccceveveeee 202 e 1%
IETEY o R I [ S
Canton o eceevesieeen 162 e 1%
Providence ....ccoevevveee 1584 Ll 1%
Lakeville ....cceveeveveeeeen 152 184
All Other . 1,102 000, 499

TOTAL .o 14,483 L 100%
(Source: US Census 20003
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The following figure graphically shows surrounding counties that employ Cape residents
as well as provide workers traveling to Barnstable County. The left half of each bar chart,
shown in blue, indicates the relative number of Cape Cod residents who are employed in
each county. The right half of each bar chart indicated in red, show the relative number
of workers from each county who are employed on Cape Cod. As mentioned above,
Boston (Suffolk and Norfolk Counties) is a major attractor of Cape workers but does not
serve as a large residence-base for employees traveling to Barnstable County. Plymouth
County does serve as the largest off-Cape county sending workers and also is a major
employer of Cape residents.

FIGURE 16 - COMMUTING PATTERNS (DESTINATIONS OF CAPE COD RESIDENTS)

2.2.9 VISITOR TRAFFIC

A mainstay of the summer economy is the influx of visitors during the summer season.
The figure below illustrates a sample of the geographically-diverse and plentiful selection
of attractions. Areas shaded in purple include the many beaches and marinas located
throughout the Cape. Green-shaded areas include attractions such as parks, golf
courses, etc.
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FIGURE 17 - VISITOR ATTRACTIONS ON CAPE COD
Note: Map features have been enlarged with a 0.1 mile buffer to provide better visibility

Route 28 License Plate Survey

The Cape Cod Commission conducted a license plate survey on September 29, 2009 in
the towns of Yarmouth and Barnstable. License plates were recorded in an effort to
determine route choice for westbound vehicles from Route 28 in West Yarmouth to
Route 28 in Centerville (Barnstable). It was possible to locate each vehicle with
Massachusetts license plate to a zip code of origin. The following figure depicts the
registered location (by zip code) of each matched Massachusetts plate.
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FIGURE 18: LICENSE PLATE STUDY: MA PLATE REGISTERED RESIDENCE (ZIP CODE)
Source: Cape Cod Commission

Out of state visitors recorded during this study were identified by their non-
Massachusetts license plate. Of those non-Massachusetts vehicles, the majority were
registered in Florida (42 total). Itis likely that these vehicles belonged to people who
own housing in both states, rather than just temporarily visiting Cape Cod. After
Florida, the majority of non-Massachusetts plates hailed from the northeast, with the
largest numbers coming from New York (37), Rhode Island (18), Connecticut (14), and
New Jersey (7). The following figure shows the registered states from vehicles visiting
the study area from outside Massachusetts.
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FIGURE 19: LICENSE PLATE STUDY: NON-MASSACHUSETTS STATE OF ORIGIN
Source: Cape Cod Commission
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2.2.10 FREIGHT TRAFFIC

This section includes information regarding patterns of freight traffic on Cape Cod,
focusing primarily on trucks and their travel patterns. There are over 204 miles of
designated truck routes under state authority (shown in the following figure). FHWA
estimates that truck traffic will increase on Cape Cod during the next 20 years.
Estimates for the years 1998 and 2020 are shown in the two figures on the following
pages.

FIGURE 20 - DESIGNATED TRUCK ROUTES UNDER STATE AUTHORITY
Source: Massachusetts Roadway Inventory File 2008
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FIGURE 21 - ESTIMATED AVERAGE ANNUAL DAILY TRUCK TRAFFIC: 1998
Source: FHWA
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FIGURE 22 - ESTIMATED AVERAGE ANNUAL DAILY TRUCK TRAFFIC: 2020
Source: FHWA
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2.2.11 BRIDGES

Cape Cod’s bridges serve many important functions, one of which is to permit travel over
waterways. The Bourne Bridge and Sagamore Bridge permit vehicular travel over the
Cape Cod Canal. If not for the canal bridges, a motorist would have to use a ferry to
reach Cape Cod. Due to their significance, the canal bridges are discussed at length in
another section of the RTP. Several other bridges connect motorists to places that they
would not be able to reach normally by car. The bridges to Osterville Grand Island in
Barnstable and to Lieutenant Island in Wellfleet are perfect examples. Other bridges
make travel more convenient by connecting two sides of a waterway. The Bass River,
Swan Pond River, and Centerville River crossings allow vehicles to travel more directly to
their destinations, without having to drive out of their way in order to avoid waterways.

Another function of Cape Cod’s bridges is to provide grade separation. At-grade
intersections would not work on many roadways, such as Route 6, due to high traffic
volumes or safety concerns. Interchanges and overpasses along Route 6 and the access
controlled portion of Route 28 help to separate roadway traffic and permit safe travel.
Railroad crossings may also present safety concerns. Several bridges on Cape Cod
separate roadways from railroad tracks. For all these reasons, bridges play an important
role in the Cape Cod transportation system.

Cape Cod has over one hundred bridges, primarily located along coastlines and Route 6
(see following figure). Forty-two bridges are over waterways, including the Cape Cod
Canal, Bass River, and other small creeks and inlets. Forty—three of Cape Cod’s bridges
are overpasses, underpasses, or waterway crossings for Route 6. Sixteen of Cape Cod’s
bridges are overpasses or waterway crossings for Route 28. Falmouth has the most
bridges of any Cape Cod town, given its many bays and inlets and the access-controlled
portion of Route 28 (see following table). The oldest bridge on Cape Cod is the northern
crossing of Palmer Avenue over the Bay Colony Railroad tracks, which was constructed
in 1896 (see following figure). The newest bridges in Barnstable County are the new
Route 3 overpasses, built in 2006 as part of the Sagamore Flyover.
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TABLE 10 - BRIDGE CONDITIONS OF CAPE COD, BY TOWN

Functionally  Structurally

B-llr-i(()jtgés Ftér;::;gc;r;al Ob_solete Deficient

Bridges Bridges
Bourne 10 4 0
Sandwich 9 6 1
Falmouth 25 18 7 1
Mashpee 0 0 0 0
Barnstable 16 7 9 0
Yarmouth 9 5 4 0
Dennis 13 5 6 2
Harwich 8 5 3 0
Chatham 1 0 0 1
Brewster 1 1 0 0
Orleans 4 3 1 0
Eastham 1 1 0 0
Wellfleet 3 2 1 0
Truro 2 2 0 0
Provincetown 0 0 0 0
Cape Cod 102 55 42 5

Source: AASHTO 2010

The Bourne Bridge and Sagamore Bridge, both under the jurisdiction of the Army Corp
of Engineers, are not included in the AASHTO ratings, nor are any of the various rail
bridges.

The condition of bridges on Cape Cod is important given their functions. Bridges are
rated on a scale of O to 100 by the American Association of State Highway and
Transportation Officials (AASHTO) according to their type, lane widths, age, structural
conditions, and other factors. A higher score indicates a better condition, while a lower
score indicates a poorer condition. Scores of 50 or lower qualify for replacement. Of the
102 rated bridges on Cape Cod, only 9 are rated below 50. However, 58 bridges were
rated between 50 and 80. As these bridges age, their ratings will decrease. Being
mindful of potential bridgework to be completed in the next 30 years will ensure the
timely replacement of poorly rated bridges.

Cape Cod Regional Transportation Plan | August 2011 Chapter 2.2: Roadways

Page 97



FIGURE 23 - THE BRIDGES OF BARNSTABLE COUNTY

At the time of the last RTP (based on 2006 data), the average bridge rating was 73.6.
Four years later, the average is now 72.9 — a decline of less than one. 42 bridges are
currently identified as functionally obsolete, which is an increase of five since the last

RTP. The number of structurally deficient brings has decreased during that time period
— from seven to four.
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FIGURE 24 - THE NORTHERN CROSSING OF PALMER AVENUE OVER THE BAY COLONY
RAILROAD TRACKS IN FALMOUTH

Bridges are also identified as structurally deficient or functionally obsolete. These
classifications identify bridges that are eligible for various federal and state funding. A
bridge is considered structurally deficient if it is closed, restricted to light vehicles, or
requires immediate rehabilitation to remain open. Cape Cod has seven structurally
deficient bridges. Dennis is the town with the most structurally deficient bridges (see
previous table). A bridge is considered functionally obsolete if it does not meet the
current standards for deck geometry, approach roadway alignment, clearance, or load
carrying capacity. Cape Cod has 42 functionally obsolete bridges, with Barnstable having
the most of any town (see previous table). Many of Cape Cod’s bridges are considered
functionally obsolete due to narrow lane widths or a low level of service. Several projects
are currently underway through the Transportation Improvement Program (TIP) to
address structurally deficient bridges on Cape Cod. Ensuring that Cape Cod'’s bridges are
functional and structurally sufficient will improve safety and traffic flow.
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FIGURE 25 - STRUCTURALLY DEFICIENT AND FUNCTIONALLY OBSOLETE BRIDGES ON CAPE
COD

2.2.12 U.S. ROUTE 6

U.S. Route 6 runs from Provincetown, Massachusetts all the way to Bishop, California,
and is the longest continuous route in the United States. On Cape Cod, Route 6 is the
major transportation corridor, particularly for those traveling long distances. From
where it enters Barnstable County in Buzzards Bay until its end in Provincetown, it
provides a primarily limited-access high-speed means of traveling along the spine of the
Cape both for private automobiles and for public transit. The Route 6 corridor in the
Outer Cape, where the roadway does not have limited access, also contains segments of
the Claire Saltonstall Bikeway, or State Bicycle Route 1. There are four primary sections
of Route 6 on Cape Cod that can be identified by their roadway characteristics.

Buzzards Bay to Sagamore Bridge

From where it enters the county in Buzzards Bay to where it crosses the Cape Cod Canal
at the Sagamore Bridge Route 6 is a two- to four-lane road with curb cuts on both sides.

Chapter 2.2: Roadways Cape Cod Regional Transportation Plan | August 2011

Page 100



The Sagamore Rotary, located north of the Sagamore Bridge, was eliminated by 2006.
This new grade separated intersection provides for a direct connection between Route 3
and the Sagamore Bridge and, according to MassDOT, will help relieve the congestion
that occurs on either side of the bridge frequently during the summer.

As part of the Canal Area Transportation system, this section of Route 6 is discussed at
greater length in a later section of this chapter.

FIGURE 26 - SCENIC HIGHWAY (ROUTE 6), WEST OF BOURNEDALE ROAD

Sagamore Bridge to Exit 9, Dennis

From the Sagamore Bridge to just after Exit 9 in Dennis, Route 6 is a four-lane limited-
access highway with a grass shoulder and rest areas.
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y 4

FIGURE 27 - ROUTE 6 AT EXIT 4 IN SANDWICH

FIGURE 28 - ROUTE 6 BETWEEN EXITS 8 AND 9 (MID-CAPE)

Exit 9, Dennis to Orleans Rotary

From Dennis to the Orleans/Eastham rotary the road narrows to two lanes but remains
limited-access, with a raised median and yellow reflective post delineators to reduce
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crossovers from one direction of traffic to the other. The divider is low enough to allow
emergency vehicles to straddle the raised median for emergency access. This section is
actually built on what was designed to be one direction of a divided highway.

FIGURE 29 - ROUTE 6 BETWEEN EXITS 9 AND 10 (LOWER CAPE)

Orleans Rotary to Provincetown

Route 6 in the Outer Cape area was generally a consolidation of existing roadways and
evolved over time since the 1930s. Short sections of the original Route 6 have been
retained for local access for road straightening projects. In northern Truro and
Provincetown, the original Route 6 became Route 6A.

Finally, from the Orleans Rotary until the road’s end in Provincetown the road is once
again a two- to four- lane road with curb cuts on both sides, although a grassed median
does limit crossovers on sections of Route 6 in Truro and Provincetown.
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FIGURE 30 - ROUTE 6 NORTH OF GOVERNOR PRENCE ROAD, EASTHAM (OUTER CAPE)

TABLE 11 - CONSTRUCTION TIMELINE OF THE MID-CAPE HIGHWAY: 1950-1971

Corzg?gted Configuration Segment Description
1950 2 lanes Sagamore Bridge to Hyannis (exit 6)
1954 2 more lanes (4 total) Sagamore Bridge to Hyannis (exit 6)
1955 2 lanes Hyannis (exit 6) to Dennis (exit 9)
1956 2 lanes Dennis (exit 9) to Harwich/Brewster (exit 11)
1958 2 lanes Harwich/Brewster (exit 11) to Orleans (exit 12)
1959 2 lanes Orleans (exit 12) to Orleans/Eastham Rotary
1967 2 more lanes (4 total) Hyannis (exit 6) to Yarmouth (exit 7)
1971 2 more lanes (4 total) Yarmouth (exit 7) to Dennis (exit 9)

Safety

The primary debate surrounding Route 6 has been the balance between safety, capacity,
and the environment. Some want to increase capacity through structural improvements
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to accommodate high levels of traffic safely. The levels of traffic between Dennis and
Orleans are lower than those between Sandwich and Dennis, but still above what many
consider the capacity of a two-lane highway with limited access and unpaved shoulders.
The Route 6 interchanges are among the most dangerous intersections on Cape Cod. On
the Outer-Cape, the intersection of Route 6 and Brackett Road is also an intersection of
safety concern. Since January of 2007, there have been eleven fatal crashes on Route 6 —
six on the limited access portion of the highway, and five on the Outer-Cape. Four of the
Outer-Cape crashes occurred in Wellfleet, and the other occurred in Truro.

Similarly, on the Outer Cape, many have sought some way to increase safety for
pedestrians and cars along Route 6. In addition, the proliferation of curb cuts along that
segment of the road has caused increased congestion and increased the potential for
crashes. Also, in the segment along the Canal, traffic tends to travel faster than the
roadway geometry design speed. Safety issues are discussed in greater detail in another
chapter of the RTP.

Congestion

Traffic flow along the corridor is reasonable in the winter but often operates poorly in the
summer. During peak travel periods in the summer it is not unusual for westbound
traffic to be stopped for several miles east of the Sagamore Bridge. Average Daily Traffic
(ADT) volumes, mileage, and Vehicle Miles Traveled (VMT) are presented in the
following table:
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TABLE 12 - TRAFFIC VOLUMES & MILEAGE: ROUTE 6

Avg. Daily
Vehicle
Miles
Summer Annual Traveled
ADT ADT (VMT)
Bourne* 65,694 49,258 1.71 84,230
Sandwich 60,023 46,818 6.90 323,043
Barnstable 61,449 46,391 8.28 384,120
Yarmouth 56,307 43,920 4.56 200,274
Dennis 44,458 34,678 2.04 70,742
Harwich 33,429 26,075 5.63 146,799
Brewster 22,587 17,618 2.92 51,445
Orleans 20,308 15,840 3.6 57,024
Eastham 28,122 21,936 6.12 134,245
Wellfleet 21,856 17,048 8.56 145,929
Truro 15,542 12,123 9.93 120,383
Provincetown 9,153 7,139 3.8 27,129
Total 64.05| 1,745,362

* south/east of Sagamore Bridge

Source: MassDOT and Cape Cod Commission 2009 Traffic Volumes
Note: Annual ADT Estimates Based on MassDOT Adjustment Factors

The following figure details the traffic volume between each interchange on the limited
access portion of Route 6. This length of road begins at the Sagamore Bridge in the west
and ends at the Eastham Rotary in the east. Between the bridge and Exit 9 in Dennis,
Route 6 is two lanes in each direction separated by a grassy median. East of Exit 9, the
highway is one lane in each direction separated by a narrow paved berm. The heaviest
volumes are near the Sagamore Bridge, west of Exit 6 in Barnstable (which leads towards
Hyannis), and east of Exit 7 (another Hyannis exit for travelers from the Lower or Outer
Cape).
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FIGURE 31: ROUTE 6 LIMITED ACCESS VOLUMES
Land Use

Adjacent land uses vary by location. In the limited access sections of the road there is
some residential development and some industrial development along the corridor. In
the sections with curb cuts there is more commercial development, including retail
activity.

In addition to being the main thoroughfare for the Cape as a whole, it also is the “Main
Street” of several Cape towns or villages. Buzzards Bay, Eastham, and to a lesser degree,
Truro and Wellfleet, all use Route 6 as a downtown thoroughfare. This dual purpose for
the road has created some conflicts for this corridor.

2.2.13 STATE ROUTE 28

State Route 28 begins at the New Hampshire border and enters Barnstable County at
Cohasset Narrows on the border of Bourne/Wareham. Route 28 runs for almost sixty-
five miles crossing the Cape Cod Canal and passing through villages adjacent to Buzzards
Bay/Nantucket Sound/the Atlantic Ocean from Bourne to Orleans Center. Route 28 is a
regional roadway but it does not provide very direct inter-regional travel options in most
cases. Some alternative routes to 28 include Route 151, Buck Island Road, Great Western
Road, Upper and Lower County Roads, Route 39 and, for longer trips, Route 6. The
cross section of Route 28 varies greatly throughout the Cape. However, there are three
primary sections to Route 28, which are identifiable by their roadway characteristics.

Buzzards Bay to Bourne Rotary

Route 28 consists of four lanes from the county line across the Bourne Bridge to the
Bourne Rotary.
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Bourne Rotary to Palmer Avenue, Falmouth

Route 28 consists of four lanes, divided by a grassy median, from the Bourne Rotary to
Saconesset Hills in Falmouth. The western side of Route 28 in Bourne from the Bourne
Rotary to the Otis Rotary (MacArthur Boulevard) allows property access. Vehicles can
reverse direction via a number of U-turn areas in the median.

FIGURE 32 - ROUTE 28 NORTH, SOUTH OF THE OTIS ROTARY IN BOURNE
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Palmer Avenue, Falmouth to Orleans Rotary

From Palmer Avenue in Falmouth, Route 28 is predominately two lanes to the
intersection of Old Stage Road in Barnstable. Route 28 then transitions to four Lanes
from Old Stage Road to Phinneys Lane in Barnstable and then predominately is two
lanes from Phinneys Lane to the Orleans/Eastham Rotary.

FIGURE 33 - ROUTE 28 NORTH OF JONES ROAD/DAVID STRAITS, FALMOUTH (UPPER CAPE)
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FIGURE 34 - ROUTE 28, EAST OF ROUTE 149 IN BARNSTABLE (MID-CAPE)

FIGURE 35 - ROUTE 28 IN SOUTH YARMOUTH (MID-CAPE)
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FIGURE 36 - ROUTE 28 EAST OF ROUTES 124 AND 39 (LOWER CAPE)

FIGURE 37 - ROUTE 28 NORTH OF ROUTE 39 IN ORLEANS (LOWER CAPE)
Safety

Route 28 has a variety of conditions ranging from a limited access, divided highway to a
two lane roadway. Route 28 includes many of Cape Cod’s highest crash locations. Based
on data from 2006-2008, Route 28’s most dense areas of concern are in Buzzards Bay,
downtown Falmouth, and from Yarmouth Road in Hyannis to the Harwich town line.
Since January 2007, there have been nine fatal crashes on Route 28. Fatal crashes were
concentrated on MacArthur Boulevard in Bourne and in Barnstable between the
Centerville Mall and the Airport Rotary. Safety issues are discussed in greater detail in
another chapter of the RTP.
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Congestion

Traffic flow along the corridor is generally heavy during the summer, with gridlock
occurring in many locations. However, the level of traffic varies greatly along the
corridor. Much of the Route 28 corridor is congested during summer peak hours. Traffic
also slows when there is an incident or construction.

One major problem along the Route 28 corridor is providing for modes other than the
automobile. Public transit (Cape Cod RTA's SealLine & Hyannis-Orleans services) is
available for some sections. Sidewalks are available in some village centers. Bicycle
accommodation is for the most part non-existent.

TABLE 13 - TRAFFIC VOLUMES & MILEAGE: ROUTE 28

Avg. Daily

Summer Annual Miles Vl\e/l?llec;e

ADT ADT Traveled

(VMT)

Bourne 42,848 33,315 8.7 289,843
Falmouth 20,917 16,315 14.6 238,200
Mashpee 24,671 19,244 3.7 71,201
Barnstable 25,717 20,060 10.4 208,619
Yarmouth 22,044 17,195 5.2 89,412
Dennis 15,112 11,787 3.4 40,077
Harwich 13,701 10,687 6.4 68,395
Chatham 12,737 9,935 7.3 72,526
Orleans 13,091 10,211 4.9 50,034
Total 64.6| 1,128,306

Source: Cape Cod Commission 2009 Traffic Volumes
Note: Annual ADT Estimates Based on MassDOT Adjustment Factors
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2.2.14 ROUTE 6A

Route 6A on Cape Cod is one of the oldest travel corridors in the country. Originally a
path used by Native Americans, it was later adopted by colonists for travel from
Plymouth out to Eastham. Later it served as state Route 6 until the construction of the
current Route 6 in the 1950s. Today it is also known as the Old Kings Highway and is a
state Scenic Byway.

Roadway Characteristics

Route 6A is a narrow and windy two lane road with little or no shoulder. One exception
to this is the four-lane cross section in Orleans. Because of the narrow shoulders, passing
zones are limited and biking can be difficult. Some segments have sidewalks (for
example, in Barnstable Village, Brewster, and Orleans) but often it is difficult to travel
along this corridor any way other than by automobile.

FIGURE 38 - ROUTE 6A WEST OF WILLOW STREET (MID-CAPE)
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Safety

For the years 2005 and 2006, the town along Route 6A with the most crashes was
Brewster with over 120 crashes. This is more than double that of Bourne, which had the
second most with just fewer than 60 (however Bourne has only one twelfth the mileage
of Brewster). During this time span, Route 6A in Sandwich experienced a fatal crash and
Yarmouth experienced two. There have been no fatal crashes on Route 6A since.

Another conflicting issue is the scenic nature of Route 6A and the current process for
funding roadway rehabilitation projects which require upgrading the width and
alignment to modern standards. An ongoing initiative by the Cape Cod Commission is to
develop rural road design guidelines that will provide “footprint roadway” options to
preserve the character of scenic roadways such as Route 6A. Safety issues are discussed
in greater detail in another chapter of the RTP.

Congestion

Traffic flow along the corridor is generally heavy during the summer but rarely stopped.
However, the level of traffic varies greatly along the corridor. Average Daily Traffic
(ADT) volumes, mileage, and Vehicle Miles Traveled (VMT) are presented in the
following table:

Much of the Route 6A corridor is congested during summer peak hours. In fact, a major
problem along the Route 6A corridor is how to provide for modes other than the
automobile. Several studies have been conducted on this subject, including a bicycle
accommodation study and an Alternate Modes Assessment was conducted for the
Commission in 1995. An updated “Route 6A Corridor Management Plan” was produced
in 2010. Recommendation from this study was the reduction of speed limits to 35 MPH
and accommodation of alternate mode users such as pedestrians, bicyclists and public
transportation users.
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TABLE 14- TRAFFIC VOLUMES & MILEAGE: ROUTE 6A

Avg. Daily

Summer Annual Miles V&?Ilgée

ABDT ADT Traveled
(VMT)
Bourne 13,932 10,867 0.6 6,520
Sandwich 10,439 8,142 7.5 61,068
Barnstable 8,257 6,440 8.4 54,097
Yarmouth 15,048 11,737 3.7 43,428
Dennis 9,790 7,636 4.3 32,835
Brewster 14,546 11,346 7.8 88,499
Orleans 20,432 15,936 1.7 27,092

Total 34.0 313,539

Source: Cape Cod Commission 2004-2005 Traffic Volumes
Note: Annual ADT Estimates Based on MassDOT Adjustment Factors

Land Use

Adjacent land uses vary by location. Several village centers exist along the corridor, such
as Barnstable Village, Yarmouthport, and Brewster. Several “new villages” have also
sprung up as strip development in the last 20 years, such as the development in Orleans.
In addition, Sandwich Center lies just off 6A to the south. Much of the corridor remains
residential, or is undeveloped due to the proximity of wetlands with Sandwich and
Orleans the notable exceptions. Bike travel along the corridor is common despite the
fact that it is best suited for experienced bicyclists. This is due to the scenic nature of the
corridor, relatively low vehicle speeds, and residential and commercial development.
With the exception of the portion of the roadway in Orleans from Route 6 Exit 12 to the
Eastham Rotary, development along Route 6A is reviewed for appropriateness by
committees of the Old King’s Highway Historic District.

2.2.15 CONCLUSION

Roadways are the most important element of the Cape’s transportation system. While
mostly serving automobile traffic, they also provide space for public transit as well as
current and potential future corridors for pedestrians and cyclists. The RTP should
ensure that maintenance, safety improvements, and needed congestion relief projects
and programs are funded and implemented.
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2.3 BUS TRANSPORTATION

FIGURE 1: BUS ROUTES AND CONNECTIONS ON CAPE COD
Source: SmartGuide.org
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A bus is a motorized form of land transportation intended to carry passengers. Besides
luggage, buses also carry some freight. The word bus is a shortened version of omnibus,
derived from Latin, which means “for everyone.”

On Cape Cod, 1.22% of workers commute to work via public transportation according to
the Census. This includes local and interregional bus service. Sandwich Village has the
largest percentage of workers commuting by public transportation. This is probably due
to the interregional bus service to Boston available at the Sagamore Park-and-Ride Lot.
Although the majority of the distance of their commute is by public transportation, most
of these workers do drive across the Sagamore Bridge to reach the lot. Orleans, Dennis,
Hyannis, Falmouth, and Sandwich also have several areas where workers are using
public transportation to commute to work (

Figure 2). Itis clear that workers living near local bus routes are not using them in high

percentages, nor are public transportation users primarily clustered around Cape Cod’s
downtown areas.

FIGURE 2: PUBLIC TRANSPORTATION USE ON CAPE COD
Source: U.S. Census
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2.3.1 HYANNIS TRANSPORTATION CENTER

The Hyannis Transportation Center was built in 2002 as a hub for Cape Cod’s
transportation needs. The building is a two story, 17,000 square foot facility located near
the intersection of Main Street and Center Street in Hyannis at the end of the rail tracks.
The property has entrances from Route 28, Center Street, and Ridgewood Avenue. The
facility includes a bus terminal and a connection to the Cape Cod Central Railroad
terminal. Additionally, there is parking space available for 220 cars on an eight-acre lot.

The building itself is owned and operated by the Cape Cod Regional Transit Authority
(CCRTA). The Hyannis Transportation is open 7 days a week, excepting holidays, from
early morning to 8:30pm. Inside, travelers are offered several amenities, such as Wi-Fi
internet, vending machines, an ATM, and restrooms. Route maps are posted throughout
the facility and announcements of arrivals and departures are made over the loud
speaker system. Additional travel information is available at the information desk.

FIGURE 3: HYANNIS TRANSPORTATION CENTER, NORTH SIDE
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FIGURE 4: HYANNIS TRANSPORTATION CENTER, WEST SIDE

FIGURE 5: BUS TERMINAL AT THE HYANNIS TRANSPORTATION CENTER
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FIGURE 6: TAXI PICK-UP AND DROP OFF AT THE HYANNIS TRANSPORTATION CENTER

The Hyannis Transportation Center brings together local and interregional bus services,
rail facilities, and connections to air and ferry service. Plymouth and Brockton, Peter
Pan, and Bonanza Bus lines all make daily use of the bus terminal facilities. Four RTA
bus lines make stops at the Hyannis Transportation Center, as well as two RTA shuttles.
These transit lines provide connections to ferry service in Hyannis and air service and
rental car service at Barnstable Municipal Airport. Plymouth and Brockton service from
Boston and Provincetown, and Peter Pan service from Providence and New York make
stops at the Hyannis Transportation Center. There is also an area designated for Taxi
service pick-up and drop-off. Nearby ferry service to Martha’s Vineyard and Nantucket
is accessible by local transit. Given the variety of transportation options available, the
Hyannis Transportation Center is sometimes also referred to as the Hyannis Intermodal
Center.

2.3.2 OTHER BUS TERMINALS

In addition the Hyannis Transportation Center, several other locations serve as bus
terminals and stops throughout Cape Cod.
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2.3.2.1 MacMillan Pier and Bus Depot

FIGURE 7: AERIAL VIEW OF THE MACMILLAN PIER IN PROVINCETOWN

MacMillan Pier in Provincetown is located at the intersection of Commercial Street and
Ryder Street. The facility is open Monday through Saturday from 9am to 6pm and is
closed on Sundays and holidays. MacMillan Pier includes a bus depot, ferry terminal,
and a parking facility open seven days a week. The bus depot serves as a terminal for
Plymouth and Brockton service from Hyannis and Boston. The Cape Cod Regional
Transportation Authority’s (CCRTA) seasonal Provincetown Shuttle makes scheduled
stops at the facility on its way to Race Point, Provincetown Municipal Airport and North
Truro. Ferry service to Plymouth and Boston is also available seasonally. MacMillan
Pier is located in the heart of downtown Provincetown, with access to restaurants, hotels
and shopping. The site of MacMillan Pier is also being studied as the possible location
for a local intermodal center similar to the Hyannis Transportation Center, but smaller
in size.
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2.3.2.2 Falmouth Bus Depot

The Falmouth Bus Depot is located on Depot Avenue in Falmouth. The building itself
used to be a railway station. After rail service to Woods Hole was suspended, the
building was converted into a bus terminal. The facility is open 7 days a week, excepting
holidays, from 5am to 5pm. Limited parking is available. The Falmouth Bus Depot
serves as a destination for local transit and interregional bus service, and provides
connections to various ferry terminals. Peter Pan service from Boston to Woods Hole
stops at the Falmouth Bus Depot. Additionally, the RTA’s Hyannis-Falmouth SeaLine
service and the seasonal WHOOSH Trolley will make stops at the Bus Depot upon
request. These transit services provide connections to the ferry terminals at Woods Hole
and Falmouth Marina. Beyond the available transit services, the Shining Sea Bikepath is
located next to the depot along the former rail right-of-way. Given its proximity to
downtown, the Falmouth Bus Depot also provides access to restaurants, hotels and
shopping.

2.3.2.3 Woods Hole Steamship Authority Piers

The Steamship Authority piers in Woods Hole are also used as a bus terminal. Across
from the ferry terminal is a small Peter Pan ticket facility and place for buses to pick-up
and drop-off. Peter Pan buses continue from the Steamship Authority Piers to Boston.
Due to the demand for ferry service, parking for the bus terminal is extremely limited.
Travelers using the bus terminal can make use of amenities at the ferry terminal
including restrooms, food service, an ATM, and places to sit. Additionally, the Shining
Sea Bikepath terminates at the Steamship Authority Pier, providing bicycle access to
downtown Falmouth and points north. Nearby Wood Hole offers restaurants, hotels and
shopping.

FIGURE 8: AERIAL VIEW OF THE STEAMSHIP AUTHORITY PIERS IN WOODS HOLE
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2.3.2.4 Tedeschi Food Shop in Bourne

Tedeschi Food Shop on Trowbridge Road in Bourne also serves as a stop for
interregional bus service. The location was selected due to its proximity to the Bourne
Bridge and Route 25. Peter Pan makes stops at Tedeschi on its route from Boston to
Woods Hole and on its route from Providence to Hyannis. In this way there is an
opportunity for travelers to make a transfer. Tedeschi food Shop is open from 5:30am to
11pm every day, including holidays. Tickets can be purchased inside Tedeschi and a
portion of their parking lot is available for commuters.

2.3.3 PARK-AND-RIDE LOTS

Besides bus terminals, there are several parking facilities that serve as stops for local and
interregional bus service. Four park-and-ride lots are located across Cape Cod.
MassDOT owns the Sagamore, Barnstable, and Harwich Park-and-Ride Lots, while the
CCRTA owns the Hyannis Park-and-Ride Lot.

2.3.3.1 Sagamore Park-and-Ride Lot

The Sagamore Park-and-Ride Lot is located by Interchange la in Bourne, near Routes 3
and 6. In early 2009, the lot has been expanded to a total of 396 parking spaces
replacing a temporary lot capacity of 348 spaces. Sagamore Park-and-Ride Lot is
accessed by Plymouth and Brockton on its Boston to Hyannis route. In this way it serves
as a commuter stop for those traveling to work in Boston, Logan International Airport
and other points north.

Based on 18 observations taken between 2008 and 2010 by the Cape Cod Commission,
the average demand of the lot was 72%. The peak parking demand was observed in June
of 2008 with 352 parked vehicles (97.5% of the existing capacity of the temporary lot).
The most recent observation, in August 2010 shows 292 vehicles (73.7%).
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FIGURE 9: AERIAL VIEW OF THE SAGAMORE PARK-AND-RIDE LOT
Source: Google Images.
(Note: current Park-and-Ride Lot is darker new pavement to the left of the image. Temporary
Park-and-Ride Lot shown to the right.)

2.3.3.2 Barnstable Park-and-Ride Lot

The Barnstable Park-and-Ride Lot is located off Exit 6 of Route 6 in Barnstable. The lot
was expanded to 365 parking spaces in August 2001. As part of the expansion, two new
shelters were installed and currently appear to be in good condition. This lot has a ramp
directly onto Route 6 westbound, making it convenient for motorists and buses. The Exit
6 facility is adjacent to amenities such as restrooms, food service, a convenience store,
ATMs, fuel, and a seating area. The Barnstable Mobil Mart located inside is open 24
hours and sells tickets for interregional bus service. The Barnstable Park-and-Ride Lot is
used as a stop for the Plymouth and Brockton route from Hyannis to Boston and for the
Peter Pan route from Hyannis to Providence. The CCRTA’s Barnstable Villager service
provides local bus service to the Route 132 entrance to the Park-and-Ride lot, with
connections to Barnstable Village, Route 132, and Hyannis.
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FIGURE 10: BUS SHELTERS AT BARNSTABLE PARK-AND-RIDE LOT

FIGURE 11: PARKING AVAILABLE AT BARNSTABLE PARK-AND-RIDE LOT
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The lot experiences heavy usage, often near or over-capacity. For the 32 observations
taken by the Commission staff in 2008-2010, the average observed demand was 85% of
capacity. The peak parking demand was observed in June 2008 with 346 parked
vehicles (95% of capacity).

2.3.3.3 Harwich Park-and-Ride Lot

The Harwich Park-and-Ride Lot is located off Exit 10 of Route 6 on Route 124. The lot
has 75 parking spaces. The lot is available as a stop (on-demand) for the CCRTA’s Flex
Service.

Due to its location, size and amount of service, the Harwich Park-and-Ride Lot has
limited usage. For the 18 observations taken by the Cape Cod Commission staff in 2008-
2010, the average observed demand was 25% of capacity. The peak parking demand was
observed in August 2008, with 67 parked vehicles (89% of capacity). However, the
number of vehicles parking at the Harwich Park-and-Ride Lot may have increased due to
the new Flex service.

2.3.3.4 Hyannis Park-and-Ride Lot

The Hyannis Park-and-Ride Lot is located at the Hyannis Transportation Center. There

is room for 225 vehicles. Long-term parking (over 30 minutes) is officially available on a
pay-basis. The lot has access to all of the bus services and user amenities at the Hyannis

Transportation Center.

2.3.4 INTERREGIONAL BUS SERVICE

Interregional bus service transports travelers to and from Cape Cod. Some examples are
bus service from Hyannis to New York City, or Boston to Provincetown. Users of
interregional bus service include commuters who work in Boston, Logan Airport users,
and those traveling or vacationing. Two bus companies serve Cape Cod’s interregional
service needs.

2.3.4.1 Plymouth and Brockton Street Railway Company

The Plymouth and Brockton Street Railway (P&B) was established in 1888, as a local
service provider for the area. At the time, the Old Colony Railroad was providing
passenger service regionally, but not locally. In 1889, founders Charles Stone and Edwin
Webster purchased the Plymouth and Kingston Street railway, which had been created
just 3 years earlier. According to P&B, the electric trolley cars carried passengers to and
from work, and on weekend “joy rides.” In 1914, a mile long connection to Sagamore
Beach and the Sagamore Depot was made. As part of the project, a wooden rail bridge
was built over the first Cape Cod Canal near the location of the current Sagamore Bridge.
After suffering losses following World War |, the company reorganized to provide bus
service. Street railway tracks were abandoned and replaced by motor coaches
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throughout the South Shore. Plymouth and Brockton'’s final electric trolley run was
made on June 28, 1928 between Jabez Corner and Kingston. The company was
purchased by the Anzuoni family in 1948, who continue to operate and manage the
Plymouth and Brockton Street Railway to this day. P&B serves 25 cities and towns from
Boston to Cape Cod and is partially subsidized by the Massachusetts Bay Transportation
Authority (MBTA), MassPort, and the Cape Cod Regional Transit Authority (CCRTA).

FIGURE 12: PLYMOUTH AND KINGSTON FIGURE 13: PLYMOUTH AND BROCKTON
STREET RAILWAY CAR STREET RAILWAY CAR

FIGURE 14: AN OLDER BUS MODEL FROM  FIGURE 15: AN OLDER BUS MODEL FROM
PLYMOUTH AND BROCKTON PLYMOUTH AND BROCKTON
Source: Plymouth & Brockton Street Railway

FIGURE 16: PLYMOUTH AND BROCKTON BUS AT THE HYANNIS TRANSPORTATION CENTER
Source: Plymouth & Brockton Street Railway
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Current Plymouth and Brockton service stretches from Logan International Airport to
Provincetown. There are two primary routes. The first route is between Hyannis and
Provincetown. This route is operated 4 times daily in both directions during the
summer. The bus makes several stops along the Outer Cape route (See Table below).
Plymouth and Brockton also offers a discounted taxi service for Outer Cape passengers.
Passengers can request this service from the bus driver in Hyannis, who will then radio
for a taxi to meet passengers at their respective terminal.

TABLE 1: PLYMOUTH AND BROCKTON, OUTER CAPE STOPS

\ Stop Name Location
Hyannis Hyannis Transportation Center
Harwich Harwich Park-and-Ride Lot
Orleans CVS @ Main St. & Route 6A
Eastham Town Hall @ Rt. 6 and Samoset Rd.
North Village Green @ Rt. 6 and Brackett Rd.
Eastham
South Farrell's Market, Rt. 6
Wellfleet
Wellfleet Town Hall, Main St.
Truro Post Office and Jam’s Store, Route 6A
North Truro Dutra’s Market, Route 6A
Provincetown | Chamber of Commerce, MacMillan Wharf

The second route is between Hyannis and points in Boston. Stops in Boston include
Logan International Airport, Park Square & 200 Stuart Street, and South Station
Transportation Center. In addition, several stops are made along the way both on and
off Cape (See Table below). Generally, morning service is geared towards getting
passengers from Hyannis to Boston, while afternoon service focuses on the return tip.
During the summer, Plymouth and Brockton makes 23 one-way weekday trips from
Hyannis to Logan International Airport. On the weekend, Plymouth and Brockton
makes 17 trips. Plymouth and Brockton also makes 27 one-way weekday trips between
Hyannis and South Station during the summer. 19 of these trips stop at both Logan and
South Station. Additionally, the bus makes 8 one-way weekday stops for commuters at
the Transportation Building at Park Square. Total operations are reduced during the fall
and winter to reflect the lower demand for travel.
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TABLE 2: PLYMOUTH AND BROCKTON, HYANNIS — BOSTON STOPS

\ Stop Name Location
Hyannis Hyannis Transportation Center
Barnstable Barnstable Park-and-Ride Lot
Sagamore Sagamore Park-and-Ride Lot
Plymouth Rt. 3 Exit 5 Info Center Park-and-Ride Lot

Rockland Rt. 3 & Rt. 228 Park-and-Ride Lot
Boston South Station Transportation Center
Boston Park Square & 200 Stuart Street
Boston Logan International Airport

FIGURE 17: PLYMOUTH AND BROCKTON BUS ROUTES

Chapter 2.3: Bus Transportation Cape Cod Regional Transportation Plan | August 2011

Page 130



2.3.4.2 Bonanza Bus Lines / Peter Pan Bus Lines

George Sage founded Bonanza Bus Lines in Newport, Rl in 1955. Soon after the
company began acquiring new bus lines and expanding service beyond its original 50-
mile route system between Providence, Newport, and Fall River. Service to Hyannis was
added in 1958. By 1965, the “Short Line,” as it was then called, had service to Boston,
New Bedford, Springfield, and beyond. Bonanza became the largest independent bus
line in New England in 1974 when it began service from Hartford, CT to New York City.
Service from Boston to Woods Hole, with connections to ferry service, began in 1978.
After merging with Coach USA in 1998, the company was purchased by Peter Pan Bus
Lines in 2003, along with three other New England affiliates of Coach USA. George
Sage, the original founder of the “Short Line” was brought back as a consultant to Peter
Pan, bringing the company full circle. Additionally, Peter Pan has partnered with
Greyhound to provide ticketing services, more connections and increased service.
Currently, the Bonanza Bus network, as operated by Peter Pan, includes a 1,560-mile
route system serving New England and beyond.

FIGURE 18: PETER PAN BUS AT THE HYANNIS TRANSPORTATION CENTER
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Peter Pan and Bonanza Bus Lines provide two routes serving Cape Cod. The first route is
between Woods Hole and Boston. Stops are made in Falmouth and Bourne. A total of 11
round trips are made daily during the summer, as well as an early morning trip from
Boston to Woods Hole on weekdays and Saturdays. Service is reduced in the winter to
reflect reduced demand.

TABLE 3: PETER PAN / BONANZA, WOODS HOLE — BOSTON ROUTE STOPS

\ Stop Name Location
Woods Hole Steamship Authority Piers
Falmouth Falmouth Bus Depot, Depot Ave.
Bourne Tedeschi’'s Food Shop, Trowbridge Rd.
Boston South Station Transportation Center

The second route run by Peter Pan and Bonanza on Cape Cod is the Hyannis to
Providence, Rl bus. Six round trips are made daily in the summer. Stops are made in
Barnstable, Bourne, New Bedford, Fall River, and Providence. Of these trips, only two
early morning stops are made at Kennedy Plaza in Providence, RI. Service is reduced in
the winter in order to accommodate demand.

TABLE 4: PETER PAN / BONANZA, HYANNIS — PROVIDENCE ROUTE STOPS

\ Stop Name Location
Hyannis Hyannis Transportation Center
Barnstable Barnstable Park-and-Ride Lot
Bourne Tedeschi’s Food Shop, Trowbridge Rd.
New Bedford SRTA Terminal, Elm Street
Fall River SRTA Terminal, Second Street
Providence Bonanza Bus Terminal
Providence Kennedy Plaza

Connections can be made at a number of stops along each route. For example, bus
transportation to New York City is available after a transfer in Providence, Rl. Moreover,
the stop in Bourne allows a bus connection between Woods Hole and Hyannis. The trip,
including transfer, would take anywhere between 1.5 and 2 hours.
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FIGURE 19: PETER PAN / BONANZA BUS ROUTES

2.3.5 CAPE COD REGIONAL TRANSIT AUTHORITY

The Cape Cod Regional Transit Authority (CCRTA) is the agency in charge of operating
and maintaining public transit services on Cape Cod. According to the 2008 National
Transit Database, the CCRTA service area is 395 square miles, covering the Barnstable
urbanized zone and all of Barnstable County. The CCRTA is an independent public
agency, governed by a board of directors. The 15 Cape Cod towns each appoint one
board member to represent their interests in the CCRTA. The CCRTA offers several
types of services, including Fixed Route service, Flexible Route service, and Demand
Response or Paratransit service. These services are not operated directly by the CCRTA,
but are contracted.
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TABLE 5: CAPE COD LOCAL BUS SERVICE CONSUMPTION

. AND SUPPLY, 2008
The CCRTA fleet consists of

95 buses and vans, with an
average age of 4.6 years.
Using this fleet, the CCRTA
recorded 797,711 unlinked
trips®in 2008. Thisisan
increase from the 778,430
unlinked trips in 2007.
These passengers were
carried 11,056,780 miles
across Cape Cod in 2008.
The CCRTA fleet is run at
91% capacity for fixed-route
service, and roughly 95% for
demand response service,
according to the National Transit Database.

Source: 2008 National Transit Database

The CCRTA receives funding from multiple sources. Operations are funded by fare
revenues, local funds, state funds, federal assistance, and contracts. These funds are
then spent on employee salaries and on purchased transportation (See Table on the next
page). Ranging from a high of 42.9% in 1998 to a low of 3.5% in 2005, then rising and
falling to 9.5% in 2008, fare revenues have fluctuated as a percentage of total operating
funds. To keep pace, state, federal, and local funding have increased as a percentage of
total operating funds, partly due to subsidies for experimental ticketing services in the
Outer Cape. Overall, this means that the CCRTA, as virtually all transit agencies are,
continues to be dependent on external sources for its operations. The sudden
disappearance of these funding sources may lead to a cutback in services.

In 2006, the RTA released a new, simpler fare structure. A one-way trip cost $1, with
discounts for senior citizens. Some transfers are free, while most cost $1. Monthly and
Summer Day Passes are also available. Moreover, the fares are now uniform across the
RTA system, making it easier for riders to understand and to use public transit. This
may encourage more ridership and increase the amount collected in fares.

*When passengers board a transit line without having made a transfer, this is referred to as an
unlinked trip. It is a way to measure ridership without double counting.

Chapter 2.3: Bus Transportation Cape Cod Regional Transportation Plan | August 2011

Page 134



TABLE 6: FUNDING FOR OPERATIONS BY THE CCRTA, 2008

Total Operating Funds Total Operating Expenses

Fare $1.050.612 9% Salary/Wages/Benefits $702,834 6.3%
Revenues T
Local Materials and Supplies $21,237 0.2%
0,
Funds $1,406,354 13%
State $3.446.324 31% Purchased $9,977,333 90.1%
Funds R Transportation
Federal $2.122 176  19% Other Expenses $372,496  3.4%
Funds B 0
Other
0,
Funds $3,048,434 28%
Total $11,073,900 Total $11,073,900

Source: 2008 National Transit Database

TABLE 7: FUNDING FOR CAPITAL IMPROVEMENTS BY THE CCRTA, 2008

Total Capital Funds

Total Capital Expenses

Local Funds $0 0% | Revenue Vehicles $3,065,661  80%
0,
State Funds $1.374.700  36% Sys_tems and $0 0%
Guideways
g 0
Federal Funds $2.479.010  64% FaC|I_|t|es and $510,531 13%
Stations
Other Funds $0 0% | Other $277,518 7%
Total $3,853,710 Total $3,853,710
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FIGURE 20: CCRTA FARE REVENUES AND FARES AS A PERCENT OF TOTAL REVENUES
Source: 1996-2008 National Transit Database

Funding for capital improvements varies from year to year. For example, the CCRTA
received millions of dollars in capital improvement funding from state and federal
sources between 2001 and 2003 for the construction of the Hyannis Transportation
Center. In 2008, the CCRTA received $3,065,661 from federal sources for capital
improvements. That money was used to purchase new vehicles (See previous Table).

The performance of the CCRTA can be measured in several different ways. In terms of
service efficiency, it costs $2.95 for every mile the CCRTA travels and $49.94 for every
hour that the CCRTA operates. Moreover, the cost of transporting the average passenger
has been rising for the past four years. This increase can be partly attributed to the high
cost of demand response services (

Figure 22).
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TABLE 8: PERFORMANCE MEASURES FOR CAPE COD REGIONAL TRANSIT AUTHORITY, 2008

Service Efficiency

Operating Expense per

per Vehicle Revenue Hour

Vehicle Revenue Mile $4.31 $2.43 $2.95
Operating Expense per

Vehicle Revenue Hour $63.73  $47.65  $49.94
Cost Effectiveness

Operating Expense per

Passenger Mile $0.61 $1.77 $1.00
Operating Expense per

Unlinked Passenger Trip $10.47  $17.84 $13.88
Service Effectiveness

Unlinked Passenger Trips

per Vehicle Revenue Mile 0.41 0.14 0.21
Unlinked Passenger Trips 513 » 67 360

Source: 2008 National Transit Database
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FIGURE 23: CAPE COD REGIONAL TRANSIT AUTHORITY SYSTEM MAP
Source: Cape Cod Regional Transit Authority

2.3.6 FIXED ROUTE BUS SERVICE

Fixed Route bus service is the traditional form of transit. Vehicles follow specific routes
and stop at designated areas. Fixed Route service on Cape Cod is slightly different, in
that CCRTA buses (with the exception of the Flex) stop anywhere along their route when
flagged. The CCRTA offers several fixed route services. All CCRTA fixed route buses
have bicycle racks, designed to carry two bicycles. In addition, all fixed route buses are
wheelchair accessible and equipped with low floors, ramps or lifts. Service animals are
the only animals allowed to board the buses. The CCRTA offers four year-round and
three summer seasonal fixed-route services.
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2.3.6.1 Hyannis-Falmouth Service: “SealLine”

FIGURE 24: SEALINE ROUTE MAP
Source: Cape Cod Regional Transit Authority

TABLE 9: SEALINE RIDERSHIP, FY2009, FY2010

FY’09 FY’10

July 6,840 7,230
August 7,707 7,465
September 7,930 9,796
October 7,583 9,203
November 6,310 7,969
December 6,593 8,168
January 6,028 7,394
February 6,294 6,680
March 7,033 8,862
April 6,696 8,913
May 7,264 9,234
June 7,368 10,293

Total 83,646 101,207

Avg. Riders / 558 675
Day*

* - Assuming 250 Days of Operation (No Weekends, No Federal Holidays)
Source: Cape Cod Regional Transit Authority
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FIGURE 25: SEALINE BUS PARKED NEAR JONES ROAD AND ROUTE 28

The Hyannis-Falmouth service known as the SeaLine runs from the Hyannis
Transportation Center to the Falmouth Mall on Route 28. Passengers can board the bus
at any of the 10 designated stops, or flag the driver anywhere along the route to stop.
During the summer, the SeaLine makes 9 round trips, beginning at 5:30am and ending
at 7:30pm. Buses are schedule to run every 90 minutes, with a complete one-way trip
taking one hour and operating seven days per week. Service is reduced during the winter
in order to reflect lower demand. The first two trips, made before 8:00am, skip the
Centerville and Osterville stops, continuing straight down Route 28, and ending at the
Steamship Authority Docks in Woods Hole. The SeaLine will also stop at the Barnstable
Municipal Airport upon request. The SeaLine connects to the WHOOSH Trolley in
Woods Hole and to most other lines at the Hyannis Transportation Center. Free
transfers are available to the WHOOSH Trolley.
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2.3.6.2 Hyannis-Orleans Service: “H20”

FIGURE 26: HYANNIS TO ORLEANS “H20” ROUTE MAP
Source: Cape Cod Regional Transit Authority

Cape Cod Regional Transportation Plan | August 2011 Chapter 2.3: Bus Transportation

Page 143



TABLE 10: H20 RIDERSHIP, FY 2009, FY 2010

FY’09 | FY’10
July 8,832 9,379
August 9,191 9,181
September 8,224 9,247
October 6,771 8,443
November 5,362 6,804
December 5,337 7,052
January 5,176 6,687
February 5,192 6,249
March 5,737 7,694
April 5,870 8,356
May 7,052 9,259
June 9,137 13,731

Total | 81,897 102,082

Avg. Riders / 546 681
Day*

* - Assuming 250 Days of Operation (No Weekends, No Federal Holidays)
Source: Cape Cod Regional Transit Authority

The Hyannis-Orleans service, also known as the H20 Line, runs from the Hyannis
Transportation Center to the Stop and Shop on Routes 28/6A in Orleans. Passengers
can board the bus at any of the 17 designated stops, or flag the driver anywhere along the
route to stop. During the summer, the Hyannis-Falmouth Breeze makes 8 round trips,
beginning at 5:45am and ending at 6:30pm. Buses are scheduled to run about every 2
hours, with the complete one-way trip taking 1 hour and 40 minutes and operate seven
days per week including holidays through Labor Day. Service is reduced during the
winter in order to reflect lower demand. During the Orleans to Hyannis trip, the bus
stops at the Cape Cod Hospital only upon request. Moreover, the bus travels and stops
only on Route 28 before 8:00am. Passengers riding the Hyannis-Orleans Breeze can
transfer to the Flex at three locations in Harwichport and Orleans, and to most other
lines at the Hyannis Transportation Center.
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2.3.6.3 Barnstable Villager

FIGURE 27: BARNSTABLE VILLAGER BUS
PARKED IN THE BARNSTABLE COUNTY
COMPLEX FIGURE

FIGURE 28: ROUTE MAP FOR BARNSTABLE VILLAGER  FIGURE 29: DETAIL OF CCRTA SERVICES IN
DOWNTOWN HYANNIS

Source: Cape Cod Regional Transit Authority
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TABLE 11: “VILLAGER” RIDERSHIP, FY 2009, FY 2010

FY’09 | FY’10

July 5,286 3,688
August 5,463 3,981
September 3,892 4,339
October 3,431 4,092
November 2,994 3,491
December 2,716 3,806
January 2,531 3,092
February 2,796 3,443
March 2,840 3,552
April 3,215 3,634

May 3,267 3,243

June 3,051 3,370

Total 41,452 43,731
Avg. Riders / 276 292

Day*

* - Assuming 250 Days of Operation (No Weekends, No Federal Holidays)
Source: Cape Cod Regional Transit Authority

The Barnstable Villager service runs from the Hyannis Transportation Center to the
Barnstable County Complex on Route 6A and Barnstable Harbor. Passengers can board
the bus at any of the 8 designated stops, or flag the driver anywhere along the route to
stop. During the summer, the Barnstable Villager Breeze makes 26 round trips,
beginning at 7:30am and ending at 9:30pm. Between 8:00am and 8:00pm, buses are
scheduled to run every 30 minutes, with the complete one-way trip scheduled to take 50
minutes seven days per week. Service is reduced during the winter in order to
accommodate lower demand. The Barnstable Villager will stop at the Barnstable
Municipal Airport upon request. Passengers riding the Villager can transfer to most
other lines at the Hyannis Transportation Center.

2.3.6.4 Hyannis Shuttle

The Hyannis Shuttle is the summer service from the Hyannis Transportation Center to
several beaches in the Hyannis area. Passengers can board the bus at any of the 6
designated stops, or flag the driver anywhere along the route to stop. The Hyannis
Shuttle makes 19 round trips, beginning at 8:00am and ending at 5:30pm. Buses are
scheduled to run 30 minutes, with the complete round trip taking 30 minutes, 7 days per
week including holidays through Labor Day. Passengers riding the Hyannis Shuttle can
transfer to most other lines at the Hyannis Transportation Center.
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TABLE 12: HYANNIS SHUTTLE RIDERSHIP, FY 2009, FY 2010

FY’09 | FY’10

July 7,939 3,545

August 7,761 4,248
September 292 693
October - May -0- -0-
June 178 440

Total 16,170 8,926

Source: Cape Cod Regional Transit Authority

2.3.6.5 Provincetown/Truro Shuttle

The Shuttle serves Downtown Provincetown, Provincetown Airport, Race Point Beach,
Herring Cove Beach, and North Truro. Three routes comprise the Shuttle service. The
North Truro Shuttle travels from MacMillan Pier to Dutra’s Market in North Truro. The
Airport/Race Point Beach Shuttle runs from MacMillan Pier to Provincetown Municipal
Airport and Race Point Beach. The Herring Cove Beach Shuttle runs from MacMillan
Pier to Herring Cove Beach and First Pilgrims Park. During the summer, shuttles run
every 20 minutes, between 9:00am and 12:45am. From 7:00am to 9:00am, the North
Truro Shuttle runs every 60 minutes. The Shuttle runs seven days a week, including
holidays. During the off-season, the Shuttle continues operation seven days a week, but
beach stops are eliminated and shuttle frequencies are reduced. There is no Shuttle
service during the winter months. Passengers riding the North Truro Shuttle may
transfer to the Flex bus for free at Dutra’s Market in North Truro.
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TABLE 13: PROVINCETOWN/TRURO SHUTTLE RIDERSHIP, FY 2009, FY 2010

FY’09 | FY’10
July 20,739 22,819
August 25,873 27,046
September 3,553 6,789
October - April -0- -0-
May 1,491 1,422
June 4,856 8,025
Total | 56,512 66,098

Source: Cape Cod Regional Transit Authority

FIGURE 30: PROVINCETOWN SHUTTLE ROUTE MAP
Source: Cape Cod Regional Transit Authority

2.3.6.6 The WHOOSH Trolley

The WHOOSH Trolley, or the Woods Hole Trolley, runs from the Falmouth Mall to the
Steamship Authority Docks in Woods Hole. Passengers can board the bus at any of the
10 designated stops, or flag the driver anywhere along the route to stop. During the
summer, the WHOOSH Trolley schedule varies by day, making at least 20 trips per day
between 9:30am and 7:30pm. Buses are scheduled to run every 30 minutes, with the
complete round trip taking 1 hour. Service is available on Saturdays, Sundays, and
holidays. There is no winter service due to the lower demand. Service to the Falmouth
Bus Depot is available upon request. Free transfers are available to the Hyannis-
Falmouth Breeze.
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TABLE 14: WHOOSH TROLLEY RIDERSHIP, FY 2009, FY 2010

FY’09 | FY’10
July 8,647 10,187
August 11,289 10,367
September 225 1,594
October - April
May
June 1,812 1,837
Total | 21,973 23,985

Source: Cape Cod Regional Transit Authority

FIGURE 31: THE WHOOSH TROLLEY ROUTE MAP
Source: Cape Cod Regional Transit Authority
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2.3.7 DEMAND RESPONSE BUS SERVICE

Demand response bus service, also known as paratransit, addresses the needs of
passengers who cannot use standard transit services. Demand response buses do not use
a route system, but instead pick up passengers at scheduled locations and times, often at
their homes or offices.

2.3.7.1 B-Bus Service

The B-Bus operates year round, seven days a week, with the exception of some holidays.
In order to use the service, passengers must call the RTA at least one day in advance
during normal business hours to schedule a pick up and drop off. A telecommunications
device is available for the hearing impaired. Users must be flexible with their pick up
and drop off times, in order to allow the driver time to pick up other users. Priority
service is given to elderly and disabled users.

The B-Bus fare system operates on a pre-paid account system. B-Bus operators inform
users how much their ride will cost, and then deduct it from their account. When the
account needs refilling, operators will inform the user. Fares are usually explained when
users call to schedule service. Regular users will be advised what their average monthly
ride costs are so as to allow them to deposit enough money into their pre-paid account.

Many passengers use the B-Bus to get to work or school, shopping trips, doctor’s
appointments, and even trips to medical centers in Boston. Each B-Bus can carry up to
19 passengers. Utilizing 60 buses, the B-Bus comprises a major portion of the CCRTA'’s
services and carries over 300,000 passengers a year.

2.3.7.2 ADA Paratransit Service

The Americans with Disabilities Act (ADA) is a federal law passed in 1990, which states
that individuals with disabilities are entitled to a comparable level of public
transportation service as individuals without disabilities. In order to comply with the
ADA, the CCRTA offers a demand response, or paratransit, that is comparable to their
fixed route services. This paratransit service operates within 34 mile of existing routes
and runs during the same hours as existing bus services. Trips may be requested during
normal business hours. This new service is referred to as ADA Paratransit Service.

The service is available to people with physical, mental, cognitive, and visual
impairments that prevent them from boarding or disembarking fixed route services,
from recognizing destinations, from understanding bus transfers, or from distinguishing
between different buses in different routes. Residents who think they may qualify are
encouraged to contact the CCRTA to request an application.
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2.3.8 FLEXIBLE ROUTE BUS SERVICE: “THE FLEX”

FIGURE 32: FLEX ROUTE MAP
Source: Cape Cod RTA
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TABLE 15: “FLEX” SERVICE RIDERSHIP, FY 2009, FY 2010

FY’09 FY’10

July 11,317 10,850
August 11,679 11,670
September 4,163 5,761
October 2,764 3,191
November 2,083 2,213
December 1,997 2,143
January 1,813 2,065
February 1,540 1,888
March 1,952 2,424
April 2,364 3,011
May 3,083 3,829
June 5,318 7,519

Total 50,073 56,564

Avg. Riders / 334 377
Day*

* - Assuming 250 Days of Operation (No Weekends, No Federal Holidays)
Source: Cape Cod RTA

Flexible route service combines fixed route service and demand response service. A
flexible route bus will have an established route, but can also be ‘flexible’ and make
deviations from its route to pick up and drop off passengers. The Flex is the flexible
route service offered by the CCRTA.

The Flex route stretches from Harwichport to North Truro. The route is extended to
Provincetown during the winter while the Shuttle service is suspended. Along this route,
the Flex picks up passengers at any of 18 designated stops. Of these 18 designated stops,
7 are “Main Stops.” This means that the Flex bus always makes a stop, usually within
five minutes of schedule. The remaining 11 stops are “In-Between Stops,” and the Flex
only stops when a passenger is waiting, or to drop off a passenger by request. The time
of these stops vary.

The bus can also “flex” off its route up to % of a mile to pick up passengers who cannot
reach a regular stop. Users must call the RTA at least two hours in advance in order to
schedule a Flex bus pick up or drop off. The fare for a one-way “off-route trip” is $2.
TTY service is available for the deaf or hearing impaired.

Each Flex Bus is 12 feet wide and 29 feet long, with a seating capacity of 25.
Additionally, each bus has bio-diesel capability. Low floors and hydraulic drops provide
accessibility to disabled users. Bicycle racks on the front of the Flex bus can carry up to
two bicycles.
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FIGURE 33: A FLEX BUS PARKED AT THE HYANNIS TRANSPORTATION CENTER

During the summer, the Flex bus is scheduled to make 28 trips per day between 6:00am
and 8:00pm. Buses are scheduled to run every 30 minutes, with a one-way trip taking 1
hour and 50 minutes. Service is available seven days a week in the summer. Service is
reduced during the winter in order to reflect lower demand. Transfers are available to
the Hyannis-Orleans Breeze and Plymouth and Brockton service. Free transfers are
available to the North Truro Shuttle.

2.3.9 GREATER ATTLEBORO-TAUNTON REGIONAL TRANSIT AUTHORITY

The Greater Attleboro-Taunton Regional Transit Authority (GATRA) is the agency in
charge of operating and maintaining public transit services for 17 member communities
in Southeastern Massachusetts. According to the National Transit Database, GATRA’s
service area is 72 square miles and includes Attleboro, Middleborough, Plymouth,
Taunton, and Wareham. GATRA also serves Cape Cod with the Onset-Wareham Link
(OWL), with stops in Bourne.
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The OWL is a fixed route bus service, comprised of 4 “links” or routes, serving Wareham
and Bourne. Link 2 connects Route 6/28, Onset Village, and Bourne. The three stops in
Cape Cod are Main Street in Buzzards Bay, Tedeschi’s on Trowbridge Road, and Bourne
Oaks. Link 2 runs buses every hour from 8:00am to 6:30pm, Monday through Saturday.
This amounts to 10 buses daily. There is no service on Sunday. The last two buses of the
day do not stop at Bourne Oaks. Like the fixed route RTA services, passengers can board
at any point on the route by waving down the driver. Fares are $1 for a one-way trip,
with discounts for the elderly, the disabled, students, and children. Monthly passes are
also available. Via the OWL service, those living and working in Buzzards Bay are
connected to Southeastern Massachusetts and to interregional bus service at Tedeschi’s
on Trowbridge Road.

FIGURE 34: GATRA ONSET WAREHAM LINK SERVICE
Source: Greater Attleboro Taunton Regional Transit Authority

2.3.10 BUS TRANSPORTATION ACCESSIBILITY

Bus transportation accessibility refers to how easy it is to reach and to use transit.
Accessible transit is located within walking distance (one-half mile or less) or in places
that are convenient to other modes of transportation. Moreover, accessible transit
accommodates all users, making it easy to understand route and stop information,
purchase tickets, board, ride, and get off. There are many different ways in which these
concerns are addressed on Cape Cod.

Chapter 2.3: Bus Transportation Cape Cod Regional Transportation Plan | August 2011

Page 154



Local bus transit services cover key populations and areas on Cape Cod. According to a
detailed analysis performed for the 2007 RTP, of the 412 square miles in Barnstable
County, 36.5% are within one-half mile of local bus transit services. As far as population
coverage, 45.4% of Barnstable County residents are within one-half mile of local bus
transit services. The areas and populations covered are mainly along the Route 28
corridor and Route 6 in the Outer Cape. However, some population centers in Bourne,
Falmouth, Dennis, and Sandwich are not being addressed (

Figure 35). Routes along Route 6A and Route 28A could fill these gaps in service. Yet,
even though almost half of Cape Cod’s population is located near transit services, the
2000 census reports that only 1.22% of residents use transit to commute. Therefore,
other factors must be reducing the desirability of transit.

TABLE 16: LAND AND PERSONS NEAR TRANSIT ROUTES, BREAKOUT BY TOWN AND BY REGION

Total % Within | % Within Total % Within | % Within
Y4 Mile 5 Mile Y4 Mile 5 Mile

Barnstable 47,821 40.4% 58.2% 62.63 21.5% 35.8%
Bourne 18,721 10.1% 19.7% 41.29 4.4% 8.4%

Brewster 10,094 68.0% 74.0% 25.43 51.6% 61.9%
Chatham 6,625 46.0% 79.1% 17.05 24.9% 45.2%
Dennis 15,973 17.4% 30.6% 21.05 11.4% 22.8%
Eastham 5,453 93.9% 98.1% 14.35 71.2% 85.3%
Falmouth 32,660 20.5% 39.6% 45.93 12.4% 23.6%
Harwich 12,386 74.1% 86.4% 22.58 66.2% 80.4%
Mashpee 12,946 8.3% 16.3% 25.79 7.3% 15.7%
Orleans 6,341 50.0% 68.0% 14.47 36.9% 50.7%
Provincetown 3,431 87.2% 98.5% 9.85 31.2% 54.8%
Sandwich 20,136 0.0% 0.0% 44.01 0.0% 0.0%

Truro 2,087 93.3% 96.4% 21.71 61.0% 76.7%
Wellfleet 2,749 94.8% 97.7% 20.32 64.3% 74.5%
Yarmouth 24,807 21.7% 33.0% 25.32 16.0% 24.6%
Upper Cape 84,463 11.5% 22.2% 157.03 6.0% 11.7%
Mid-Cape 88,601 31.0% 46.2% 109.27 18.2% 30.7%
Lower Cape 35,446 62.8% 78.2% 79.53 47.3% 61.5%
Outer Cape 13,720 92.3% 97.9% 66.24 59.8% 74.6%
All Cape Cod 222,230 | 32.4% 45.4% 412.07 25.9% 36.5%0

Sources: U.S. Census and Cape Cod Regional Transit Authority, 2007 RTP
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The transportation needs of some population groups must be considered in particular.
Environmental justice populations include low income households, foreign born
residents, non-English speaking residents, and minorities. Environmental Justice
population areas are determined by the U.S. Census Bureau. On Cape Cod, all
environmental justice population centers are served by at least one local bus transit
route. However, the connections and destinations of those transit routes may still
impede environmental justice populations. For example, the population in Buzzards Bay
has access to the OWL service. Yet, that service does not connect to any other local bus
service on Cape Cod. Surveys are needed to determine where environmental justice
populations want to go, so that transit services can be tailored to their needs.

FIGURE 35: LAND AND PERSONS NEAR TRANSIT ROUTES
Sources: U.S. Census and Cape Cod Regional Transit Authority
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FIGURE 36: ENVIRONMENTAL JUSTICE POPULATIONS NEAR TRANSIT ROUTES
Sources: U.S. Census and Cape Cod Regional Transit Authority
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FIGURE 37: ELDERLY AND MINOR POPULATIONS NEAR TRANSIT ROUTES
Sources: U.S. Census and Cape Cod Regional Transit Authority

As a group with no transportation options of their own, teenagers also deserve
consideration when discussing transit services. Because they are not yet old enough to
drive, children between 12 and 16 years old must rely on parents for transportation. By
providing teenagers access to local bus transit services, they are able to travel more
independently and more often. Teenagers use transit services to commute to school,
work, participate in extra-curricular activities, and to meet with friends. Where transit
services are available, parents also have greater flexibility because they will not always
need to drive their children to all of these destinations.

Many children aged 12 to 16 are served by local bus services on Cape Cod. In the Outer
Cape, the Flex bus provides transit services to students at Nauset High School. In 2006,
35% of all Flex riders were between the ages if 12 and 16. Moreover, many teenagers are
located less than one-half mile from a transit route (Figure 37). However, some
teenagers in areas such as North Dennis and parts of the Upper Cape are not being
served. Providing local bus services to these populations will help them to become more
independent and more active.
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The transit needs of the elderly must also be addressed. Due to their limited mobility,
senior citizens must often rely upon transit services to reach shopping centers, doctors’
offices, and even employment. In many cases, senior citizens may not be able to walk to
a bus stop or may need special assistance to board and ride. According to the U.S.
Census, 23.1% of Cape Cod residents are over 65 years of age (compared to the statewide
average of 13.5%). Local bus services seek to address these issues. All local buses are
wheelchair accessible, as are many of the P&B interregional buses. Additionally, the Flex
buses have low floors and a ramp that can be lowered for those who need it. Senior
citizens also receive a discounted fare. The transit routes themselves reach many elderly
populations and destinations, especially in the Outer and Lower Cape. The Flex bus and
B-Bus services can also meet elderly riders at their door. Moreover, because they are
given priority, even senior citizens living away from fixed route services have access to
transit through the B-Bus. As a result, the elderly on Cape Cod have good access to
transit services.

Many of the same issues confronting the elderly also restrict transit access for the
disabled. Reduced pricing, wheelchair accessible buses and demand response services
are helpful. On the OWL bus, personal care assistants may ride for free if they register
with GATRA. Moreover, both the RTA and GATRA have DDT information lines for the
hearing impaired. Many improvements can still be made. Signs and other information
need to be produced in large print and Braille for the visually impaired. Bus stops and
shelters located on major roadways need to have crosswalks and pedestrian signals, with
audible and visual crossing cues. This will enable all users to access bus stops safely. By
improving access for everyone, more people will be able and willing to ride transit
services.

Much of Cape Cod is connected by bus transportation. The Route 28 and Outer Cape
Route 6 corridors are well served by local transit. Long distance routes to Boston and
Providence are also well covered by interregional service. There is also mobility between
population centers such as Hyannis, Falmouth, Orleans and Provincetown. However,
local bus services in Bourne have no mobility beyond Buzzards Bay. Much of Bourne,
Sandwich and North Dennis are also unserved by transit. Addressing these gaps will
connect more users to more destinations and improve mobility.

Examining specific stops on each local bus route shows that bus services are reaching
many popular destinations. These destinations include shopping centers, beaches,
senior and community centers, town halls, and post offices, and other transportation
modes such as air and ferry. Moreover, the number of destinations available to the user
is increased by the ability to wave down or stop a bus anywhere on its route. This type of
service provides a great deal of mobility in areas where commercial and residential
activity is disparate.

Transit services on Cape Cod also connect users to many other forms of transportation.
All park-and-ride lots, except Sagamore, also serve as stops for local and interregional

Cape Cod Regional Transportation Plan | August 2011 Chapter 2.3: Bus Transportation

Page 159



service. Moreover, connections to local bus services are available at all interregional bus
stops on Cape Cod, except the Sagamore Park-and-Ride Lot. Many bicycle paths and
routes, such as the Cape Cod Rail Trail, Shining Sea Bike Path, and Claire Saltonstall
Bikeway, are also located near local and interregional transit stops. All ferry terminals
are within one-half mile of transit services. Local bus routes are available to all
commercial airports offering passenger carrier service. In this way, transit connects and
integrates all other forms of transportation on Cape Cod.

While some bus transportation on Cape Cod operates on a regular and frequent basis,
some does not. Interregional bus service operates on a regular and well published
schedule. Several P&B and Peter Pan buses run daily to Boston and Providence, often
every hour. The Flex bus has also met much success, partly due to the regularity of its
schedule. However, other local bus services, such as the Hyannis-Falmouth line are not
frequent enough for many riders. Traffic on major roadways also delays many local
buses, such as the Barnstable Villager, making them less dependable. Offering more
buses in a more dependable manner will improve rider mobility and encourage more
people to use transit services.
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2.3.11 CAPE COD REGIONAL TRANSIT AUTHORITY VISION

During the public outreach for development of the RTP, the Cape Cod Regional Transit
Authority shared information on progress made to improve public transportation and
proposals to improve it further:

2.3.11.1 Projects Accomplished with Prior Funding

New hourly service on fixed-route services

Creation of a Mobility Management Vision

Created a Multi-Modal Taskforce to improve seamless inter-modal connections

Launched an upgraded CCRTA website (http://www.capecodrta.org/)

Simplified the b-bus fare: Created an easier billing structure that eliminates

future rides

e Provided 17 Mobility Assistance Program (MAP) vehicles to various towns
throughout Cape Cod

e Have begun construction of Cape Cod style bus shelters throughout Cape Cod

e Upgraded paratransit software to provide state-of-the-art optimization of
scheduling

e Purchased two Inter-City Bus Replacements (public-private partnerships for
inter-regional connections)

o Awarded a contract for electronic fare systems that are interoperable with the
MBTA's Charlie Card and parking management systems

¢ Working with the Volpe National Transportation Systems Center and the Cape

Cod National Seashore to improve parking management in the lower cape, using

advanced technology.

2.3.11.2 Projects We Must Accomplish through the Long-Range
Regional Transportation Plan

e Mobility Management Transportation Call Center

The Cape Cod Regional Transit Authority (CCRTA) will incorporate the latest
technology into a one-stop transportation traveler call center to coordinate
transportation on all travel modes and to manage eligibility and special
transportation requirements for a coordinated human services transportation
brokerage. Mobility management is a strategic approach to service coordination and
customer service with the CCRTA assuming a broader role in coordinating the full
range of mobility services in the Cape Cod tourist economy that promotes greater
efficiency and increased service effectiveness using public transportation resources.

o Energy Efficient Paratransit Vehicles
The CCRTA will purchase ten (10) accessible minibuses for a revitalized paratransit
service that will coordinate human services transportation and general public dial-a-
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ride transportation (DART) in underserved or high demand regions of Cape Cod,
particularly for elderly individuals and persons with disabilities.

o Expansion of Next-Gen Mobile Data Terminals to Paratransit

The CCRTA will deploy the latest mobile data technology in their paratransit fleet,
including state-of-the-art displays, global positioning systems (GPS), automatic
vehicle location (AVL) systems, in-vehicle navigation systems, and digital driver
manifests and mobile data collection on passenger services. This equipment supports
the mobility management call center functions by providing real-time information
for dial-a-ride passengers on the location of their scheduled vehicle.

e Next Bus Stop Announcements and Automatic Passenger Counting.

The CCRTA will build on the state-of-the-art mobile data terminals (MDTs) and
computer assisted scheduling and dispatching systems (CASD) to add technology to
the MDTs to provide next bus stop announcements/displays on board regional and
local fixed route services. Automatic passenger counters will also be attached to the
MDTs, freeing the driver from manually counting passengers and yielding improved
service planning data.

e Web 2.0 Integrated Intermodal Traveler Information over the Web

The CCRTA will provide a number of customer enhancements using the latest
internet technology, including intermodal trip planning, displays at malls and
intermodal terminals that provide real-time mapping of transit vehicle locations,
estimated time of arrival (ETA), real-time displays for major destinations and
multimodal terminals, ETA displays at bus shelters, and smartphone applications.

e MBTA-Compatible Electronic Fare Systems on Transit and Inter-City Buses

The CCRTA is deploying an electronic fare system (EFS) on all CCRTA fixed route
and paratransit vehicles that will be interoperable with the Massachusetts Bay
Transit Authority. Plans are underway at the state-level that will deploy this EFS
system on inter-city buses connecting Cape Cod with Boston, Providence and New
York City as well as cities throughout Massachusetts. Ultimately, this electronic
payment system will include parking as well as transit components, promoting a car-
less on Cape Cod experience.

e Construction of Enhanced Bus Shelters

The CCRTA is building and deploying architecturally appropriate Cape Cod style bus
shelters that are intelligent, accessible, and energy efficient. These improvements are
a part of the Transit Enhancement Initiative on Cape Cod to increase ridership,
provide real-time customer information and amenities that make using transit easier
and more convenient for the consumer, particularly for individuals with disabilities.

e Operational Assistance for Dial-A-Ride Transportation (DART).

This CCRTA initiative will provide 100% ARRA operating assistance to support new
drivers and support staff to drive the ten new vehicles purchase in task 2.02 (above)
that will provide dial-a-ride transportation (DART) in underserved and high demand
areas of Cape Cod. In particular, this revitalized Cape Cod RTA DART service will
benefit the growing population of elderly individuals and persons with disabilities
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through a coordinated service of human service transportation and general public
dial-a-ride transportation.

2.3.12 CONCLUSION

Bus transportation is a major form of public transportation on Cape Cod. Plymouth and
Brockton and Peter Pan / Bonanza serve the interregional needs of the Cape, while the
CCRTA and GATRA serve the local needs. The Hyannis Transportation Center,
Falmouth Bus Depot, MacMillan Wharf, park-and-ride lots, and other locations serve as
bus stops and transfer points. Yet, despite the availability of transit, only 1.22% of Cape
Cod residents use transit to commute to work. The highest public transportation usage
is in Sandwich, where workers use interregional bus service to commute to Boston. With
the introduction of new services, such as the Flex, transit use may increase compared to
automobile usage. For example, a 2006 survey indicated that 20.7% of Flex riders
reported that they were making trips to work. Further improving accessibility and
mobility for bus transportation users on Cape Cod will encourage more people to use
transit and reduce the number of people driving alone over Cape Cod’s roads.
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2.4 RAIL TRANSPORTATION

Rail Transportation on Cape Cod has a history of over 150 years. Currently, there are
53.8 miles of track on Cape Cod, with different segments owned by the Massachusetts
Department of Transportation and federal agencies.

2.4.1 HISTORY OF RAILROADS ON CAPE COD

In 1848, the first railroad tracks on Cape Cod were laid from Middleboro to Sandwich by
the Cape Cod Branch Railroad. After tracks were built as far as Hyannis and
Yarmouthport in 1854, the Cape Cod Branch Railroad became the Cape Cod Railroad. In
1865, railroad tracks were built from Yarmouthport to Orleans. These tracks were
acquired by the Cape Cod Railroad three years later. As rail service increased during the
mid-1800s, sailing packets and stage coaches became less numerous. Tracks reached
Woods Hole and Provincetown in 1872 as Cape Cod Railroad merged with Old Colony
and Newport to become the Old
Colony Railroad. The Harwich
and Chatham Spur, which was
the final segment of rail track
built on Cape Cod, was completed
in 1887. The Old Colony Railroad
was leased to New York, New
Haven, and Hartford Railroad in
1894. In 1910, the Buzzards Bay
Railroad Bridge was completed
over the first Cape Cod Canal,
which was under construction.
After the canal was widened in
1933-35, a new railroad bridge
was constructed. At the time, the

vertical lift railroad bridge was
FIGURE 1 - EXISTING RAILROAD BRIDGE SPANNING the longest of its kind in the
THE CANAL world.

After a century of expansion, rail on Cape Cod saw a dramatic decline. The introduction
of the automobile, a poor economy, and war led to the decline of rail service on Cape
Cod. Regular passenger service to Provincetown was suspended in 1938. Then, between
1950 and 1959, the Mid-Cape Highway was constructed between Sagamore and Orleans.
The Mid-Cape Highway allowed automobiles greater access to the Cape than before, and
greater competition with rail services. In 1957, rail service to Woods hole was
discontinued. Two years later, decreased ridership put an end to year round passenger
rail service on Cape Cod. Freight trains continued service until the mid-1960s. Cape Cod
railroad tracks were traded to the bankrupt Penn Central in 1969 and purchased by the
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Commonwealth of Massachusetts in 1976. According to the Massachusetts Department
of Conservation and Recreation (DCR), the station houses were razed or vandalized
following the rail’s decline in usage. Rail tracks from Provincetown to Route 134 in
Dennis were dismantled and a portion of the rail right-of-way was converted into the
Cape Cod Rail Trail by the DCR. According to the history provided by the Falmouth
Bikeways Committee, tracks from Palmer Avenue in Falmouth to the ferry terminal in
Woods Hole were converted into the Shining Sea Bikepath in 1976. In 2009, the Shining
Sea Bikepath was extended northward, creating a total of 10.7 miles of paved path.
Further segments are slated for conversion to bikepaths including a segment from
Dennis to Station Avenue in Yarmouth. Today, The Massachusetts Department of
Transportation (MassDOT) owns the majority of rail tracks on Cape Cod, with other
sections of track owned by the federal government or Army Corps of Engineers.

FIGURE 2: MAP SHOWING CAPE COD RAILROADS, CIRCA 1880
Source: www.capetrain.org/history.php

A weekend-only summer train known as the “Cape Codder” was offered by Amtrak from
1986 until 1996 under contract with the Commonwealth of Massachusetts. The service
traveled overnight between New York City and Hyannis, with intermediate stops in
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Wareham, Buzzards Bay, and Sandwich. During the summer of 1988, Amtrak also
offered service from New York City to Falmouth, but discontinued the service when state
subsidies were discontinued. Low ridership prevented the continued success of the
“Cape Codder” service. In 1995, Amtrak forced passengers to transfer in Providence,
leading to a drop in ridership of almost three-quarters. The Cape Cod Transit Task
Force’s Five-Year Public Transportation Plan states the “Cape Codder” service was
discontinued in 1996. According that report, resumption of this service is not
economically feasible for the foreseeable future due to financial and equipment
constraints, as well as a lack of subsidy.

The Commonwealth had contracted with the Cape Cod & Hyannis Railroad to provide
service to Boston from Hyannis and Falmouth for approximately 3-5 years in the 1980s.
Service was discontinued when the state went into recession.

2.4.2 RAIL INFRASTRUCTURE

FIGURE 3: CAPE COD RAIL LINE AND BRANCHES

There are many ways to consider rail infrastructure on Cape Cod. One way is to think of
rail tracks as a series of lines and branches. Much like the way the roots of a tree feed the
trunk with nutrients and water, the branches of a railroad feed the mainline with rail
traffic. Cape Cod has a single rail line, the Cape Cod Line, with three branches.
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Together, they form a network of rail infrastructure which serves the freight and
recreational needs of Cape Cod residents and visitors.

TABLE 1: RAIL TRACKS ON CAPE COD

Total Percent
Mi. of Total
Cape Cod Total 53.8
By Rail Line Cape Cod Line 32.0 59.5%
Hyannis Branch 4.4 8.2%
Otis Branch 10.4 19.3%
Woods Hole Branch 7.0 13.0%
By Owner Federally Owned 0.8 18.2%
Army Corps of Engineers 0.2 0.3%
MassDOT 43.8 81.4%
By Town Barnstable 11.2 20.8%
Bourne 14.4 26.8%
Dennis 1.2 2.2%
Falmouth 4.0 7.4%
Mashpee 0.4 0.8%
Sandwich 14.8 27.5%
Yarmouth 7.8 14.5%

2.4.2.1 Cape Cod Line

Waterways and railroad branches divide the Cape Cod Line into four segments. The first
segment is located in Buzzards Bay in Bourne. Tracks start at a bridge over the Cohasset
Narrows and run to the foot of the Cape Cod Canal Railroad Bridge (Figure 4 and Figure
5). This segment is owned by the Massachusetts Department of Transportation
(MassDOT) and leased to Cape Rail, Inc. According to a study done for the Cape Cod
Transit Task Force, these tracks are rated for 30 MPH travel. The Bourne Chamber of
Commerce currently occupies the former Buzzards Bay Station building south of Main
Street (Figure 6). The rail platform at this station is still in existence, as well as a switch
leading to an out of service side track. Formerly, a short spur ran east into what is now
Bridge Park. In total, the segment is 0.71 miles long, has two bridges over the Cohasset
Narrows and Cape Cod Canal, and one road crossing at Academy Ave.
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FIGURE 4: RAIL TRACKS LEADING SOUTH TO FIGURE 5: RAIL TRACKS LEADING NORTH TO
THE CAPE COD CANAL BRIDGE THE COHASSET NARROWS

FIGURE 6: OLD DEPOT STATION, CURRENTLY BOURNE CHAMBER OF COMMERCE

The Cape Cod Line continues over the Cape Cod Canal Railroad Bridge to the Canal
Junction where the Woods Hole Branch splits off the south. It is here that the second
segment of the Cape Cod Line continues, following the Cape Cod Canal and then running
alongside Route 6A through Sandwich and Barnstable. Out of service side tracks and
former stations can be seen in West Barnstable. Only a platform remains in Sandwich
Station, located off of Jarves Street. West Barnstable Station, located on Route 149 in
Barnstable, has been preserved even though it is no longer in use. The Cape Cod Line
continues to the Yarmouth wye at Willow Street in Yarmouth. Here, the Hyannis Branch
turns south, while the Cape Cod Line continues to the east. An out of service and
disconnected segment of track sits to the north of the main line and stretches several
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hundred feet on either side of Willow Street (Figure 11). MassDOT owns this segment
of the Cape Cod Line, from the Cape Cod Canal to Yarmouthport, and leases it to Cape
Rail, Inc. The Transit Task Force study also rated this segment for 30 MPH travel. In
total, the segment contains 23.31 miles of track, one bridge over Mill Creek in Sandwich,
4 grade separated roadway crossings, and 40 total roadway crossings.

FIGURE 7: RAIL TRACKS WEST OF THE FIGURE 8: RAIL TRACKS EAST OF MARY DUNN
SAGAMORE BRIDGE RD. IN BARNSTABLE
FIGURE 9: RAIL TRACKS AND SWITCH WEST FIGURE 10: RAIL CROSSING AT WILLOW
OF WILLOW STREET IN YARMOUTH STREET IN YARMOUTH, FACING EAST

East of Willow Street, the Cape Cod Line continues towards Dennis on its third segment.
This is the easternmost section of railroad still in use on Cape Cod. It extends from
Willow Street in Yarmouth to the Yarmouth Waste Management Facility just west of
Station Avenue. The connection to the Waste Management Facility can be made from
the mainline in either direction. As with the rest of the Cape Cod Line, MassDOT owns
this entire segment and leases it to Cape Rail, Inc. In total, the segment contains 3.38
miles of track, the grade separated crossing of Route 6, and 23 total roadway crossings.
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FIGURE 11: AN OUT OF SERVICE TRACK RUNS FIGURE 12: RAIL TRACKS EAST OF WILLOW
SEVERAL HUNDRED FEET ON EITHER SIDE OF STREET IN YARMOUTH
WILLOW STREET IN YARMOUTH

FIGURE 13: RAIL TRACKS IN YARMOUTH, FIGURE 14: RAIL TRACKS IN YARMOUTH WEST
FACING WEST. OF STATION AVENUE.
THE SHINY METAL SURFACE OF THE RAIL ALONG WITH THE STOP SIGN, STOPPERS ON
TRACKS INDICATES THEIR CONTINUED USE. THE TRACKS PREVENT TRAINS FROM GOING
TOO FAR.

The last segment of the Cape Cod line, starts at the Yarmouth Waste Management
Facility east of Station Avenue and crosses the Bass River via a bridge. The Cape Cod
Line used to continue all the way to Provincetown, with the Chatham Branch starting
west of Route 124 in Harwich. However, the tracks were dismantled and a portion of the
right-of-way was converted into the Cape Cod Rail Trail, which serves bicycle users and
recreational purposes. Currently, however, the Cape Cod Line extends as far as Route
134 in Dennis. This final segment of track is out of service, abandoned, and not usable
by train. Vegetation has encroached upon the rail tracks, crossing signals have been left
in disrepair, and road crossings have been paved over (Figure 16). MassDOT owns the
right-of-way and is negotiating a lease with the towns of Yarmouth and Dennis. Plans
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for the westerly extension of the Rail Trail through Yarmouth to Willow Street are
currently under design.

FIGURE 15: RAIL TRACKS EAST OF STATION FIGURE 16: RAIL TRACKS EAST OF GREAT
AVENUE IN YARMOUTH WESTERN ROAD, YARMOUTH.
THE RAIL TRACKS HAVE BEEN PAVED OVER,
WHILE VEGETATION AND A BOULDER BLOCK
THE WAY.

FIGURE 17: BASS RIVER RAIL BRIDGE, FACING FIGURE 18: OUT OF SERVICE RAIL TRACKS
WEST WEST OF ROUTE 134 IN DENNIS

In sum, the Cape Cod Line is the backbone of rail service on Cape Cod. It stretches 31.09
miles, and includes 3 bridges over waterways, 8 grade separated roadway crossings, and
51 total roadway crossings. The Cape Cod Line forms the majority of regional rail
infrastructure. It serves as the only access to Cape Cod by rail, and is used by both Mass
Coastal freight services and Cape Cod Central Railroad.
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2.4.2.2 Hyannis Branch

The Hyannis Branch begins at the Yarmouth wye at Willow Street in Yarmouth and
travels south. The historic Hyannis Roundhouse, located between Route 28 and Main
Street in Barnstable, has been converted into a nightclub and warehouses. The rail yard
is now used for the Hyannis Transportation Center and as a rail yard for CCCRR. A
restaurant and a furniture store now occupy part of the site. The terminus of the
Hyannis Branch is a station for the CCCRR. Originally, the Hyannis Branch continued
from the rail yard south to a port facility in the Outer Harbor of Hyannis Harbor. The
port and rail connection were dismantled however, and the right of way converted into
Old Colony Road. MassDOT owns the Hyannis Branch and leases it to Cape Rail, Inc.
This segment has also been rated for 30 MPH travel. In total, the Hyannis Branch
contains 4.39 miles of track, 2 grade separated crossings under Route 6, and 6 total
roadway crossings.

FIGURE 19: RAIL TRACKS WEST OF WILLOW FIGURE 20: THE HYANNIS RAIL YARD, WITH
STREET, FACING NORTH CCCRR CARS PARKED ON THE SIDE TRACKS

Cape Cod Regional Transportation Plan | August 2011 Chapter 2.4: Rail

Page 173



FIGURE 21: THE TERMINUS OF THE HYANNIS BRANCH AT THE CCCRR STATION

2.4.2.3 Woods Hole Branch

The Woods Hole Branch begins at the Canal Junction, splitting off from the Cape Cod
Line and traveling south through Bourne and Falmouth. Three depot stations along the
route, in Monument Beach, Pocasset, and Cataumet, have been converted to other uses.
The tracks continue south to the Otis Junction just south of Old County Road in
Falmouth (Figure 22). An out of service side track, runs from Old Main Road to the Otis
Junction (Figure 23). MassDOT owns this entire segment and leases it to Cape Rail, Inc.
Moreover, this portion of the Woods Hole Branch has been rated for 30 MPH travel. In
total, the segment contains 8.43 miles of track, 2 bridges over waterways, 5 grade
separated roadway crossings, and 17 total road crossings.
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FIGURE 22: RAIL TRACKS AT THE OTIS FIGURE 23: RAIL TRACKS NORTH OF OLD
JUNCTION. COUNTY ROAD IN FALMOUTH
THE LEFT TRACK RUNS EAST TO THE OTIS
AIR FORCE BASE. THE RIGHT TRACK RUNS
SOUTH TO PALMER AVENUE AND THE END OF
THE SHINING SEA BIKE PATH.

The final segment of the Woods Hole Branch runs from the Otis Junction to the overpass
at the southern crossing of Palmer Avenue. These tracks are out of service and not
usable by train. Vegetation has encroached upon the rail tracks, crossing signals have
been left in disrepair, and road crossings have been paved over (Figure 24, Figure 25
and Figure 26). MassDOT has sold the right-of-way to the Town of Falmouth to be
converted to an extension of the Shining Sea Bike Path. In total, the segment contains
5.82 miles of track, a bog sluiceway north of Fox Lane, 4 grade separated roadway
crossings, and 14 road crossings.

Originally, the Woods Hole Line continued south with stations at Depot Street and the
current Steamship Authority port at Woods Hole. Originally built in 1872, this section of
the Woods Hole line has been dismantled. The station at Depot Street now serves as a
bus terminal, while the right-of-way has been converted into the Shining Sea Bikepath.
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FIGURE 24: A BUSH GROWS IN THE MIDDLE FIGURE 25: A CROSSING SIGNAL AT OLD DOCK
OF THE WOODS HOLE LINE ROAD OVERGROWN WITH VEGETATION

FIGURE 26: THE WOODS HOLE LINE HAS BEEN ~ FIGURE 27: OTIS BRANCH RAIL TRACKS, EAST
PAVED OVER AT OLD DOCK ROAD OF ROUTE 28A

2.4.2.4 Otis Branch

From the Otis Junction, the Otis Branch runs east into the Otis Air Force Base (Figure
27). Inside the base, the track splits into several terminals, with one track running as far
east as Mashpee. The entire set of track is federally owned, with use by Cape Rail, Inc.

In total, the segment contains 10.51 miles of track, 3 grade separated roadway crossings,
and 15 total roadway crossings.

2.4.2.5 Cape Cod Canal Railroad Bridge

In order to enter Cape Cod, trains must cross the Cape Cod Railroad Bridge (Figure 28).
In 1910, the Buzzards Bay Railroad Bridge was completed over the first Cape Cod Canal,
which was under construction at the time. When the canal was reconstructed in 1933, a
new railroad bridge had to be built over the widened waterway. Since the railroad grade
could not be easily raised, the Army Corps of Engineers constructed a vertical lift
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railroad bridge. The new bridge was completed in December of 1935 and was the longest
bridge of its kind at the time. Recently, the Cape Cod Railroad Bridge underwent a
major rehabilitation effort, in large part through $25 million in Federal funds. Normally
the bridge remains in the “up” position (

Figure 30), allowing marine traffic access through the canal, and is lowered for rail
service as heeded. Marine traffic has statutory right-of-way over rail traffic. A panel in
the bridge’s control room allows the controller to raise and lower the bridge. The
mechanisms to control the interlocking rail, however, are located within the Buzzards
Bay Tower in Buzzards Bay, Bourne (Figure 29). The bridge is 806 feet long, 297 feet
high and has a high water clearance of 136 feet.

FIGURE 28: AERIAL VIEW OF THE CAPE COD FIGURE 29: BUZZARDS BAY TOWER HOUSING RAIL
RAILROAD BRIDGE CONTROL MECHANISMS
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FIGURE 30: CAPE COD RAILROAD BRIDGE FROM BRIDGE PARK, IN THE “UP” POSITION

FIGURE 31: RAIL INFRASTRUCTURE AND OWNERSHIP ON CAPE COD
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2.4.3 SIGNALS AND CROSSINGS

TABLE 2: RAIL INFRASTRUCTURE THROUGHOUT CAPE COD

Railroad Crossings
at Cape Cod Roads

e °
2 [

g 8¢ 8 £ £ s¢

(o] ) @®© = 9 S 0o

= Ow O w0 v 02Z2
Cape Cod Total 102 22 4 26 19 31
Cape Cod Line 62 10 3 20 11 18
Hyannis Branch 6 2 1 - 1 2
Otis Branch 15 3 - - 2 10
Woods Hole Branch 19 7 - 6 5 1
Locally Owned 13 4 - 5 3 1
Federally Owned 15 3 - 2 - 10
MassDOT 73 15 4 27 13 14
Barnstable 18 1 3 8 4 2
Bourne 27 11 - 6 5 5
Dennis 3 - - - - 3
Falmouth 6 4 - 1 - 1
Sandwich 33 2 1 11 3 16
Yarmouth 15 4 - 1 6 4

Exclusive rights-of-way can limit the interaction of rail and other modes, making
rail transportation safer and faster. However, crossing at roadways can pose
problems if the intersection is not properly signed and designed. Currently on
Cape Cod, there are 66 at-grade roadway intersections along active rail lines.
Some, such as the railroad crossing at Route 28 in Barnstable, can actually
interfere with roadway traffic and cause congestion and delays. Of those, 21 are
not gated, signalized or signed. Although most of these are minor roadways, they
do represent a potential for mishap. Moreover, there are 18 grade separated
roadway crossings, as well as 5 bridges over waterways along active rail lines.
These bridges and overpasses must be maintained in order to ensure continued
use. If rail service on Cape Cod is to be increased, further study of railroad
crossings may be necessary to ensure safety and prevent interruptions to roadway
traffic.
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2.4.4 FREIGHT SERVICE

FIGURE 32: MASS COASTAL RAILROAD CAPE COD SERVICE

Freight service is the primary use of Cape Cod’s rails. After many years of suspended rail
service, CONRAIL formed in 1976 to provide freight service. CONRAIL owned the rail
tracks on the Cape Cod Line as far as Sandwich and worked under contract with the
Commonwealth of Massachusetts for tracks beyond that point. After CONRAIL
announced plans to suspend Cape Cod freight service in 1981, the Commonwealth of
Massachusetts purchased the affected lines. It then contracted Bay Colony Railroad to
take over freight service in 1982. The Commonwealth of Massachusetts, through
MassDOT, still owns most railroad tracks on Cape Cod today, with Massachusetts
Coastal Railroad (a company of Cape Rail, Inc.) operating under contract to provide
freight service.

Currently, the primary use of Cape Cod'’s rails is for freight transportation by Mass
Coastal. Mass Coastal is a short line freight railroad serving Cape Cod and southeastern
Massachusetts between Middleboro, Otis Air Force Base, Hyannis, and South Yarmouth.
The majority of Cape Cod'’s solid waste is transported to the SEMASS trash-to-energy
plant in Rochester, MA via Mass Coastal’s Energy Train. Other freight Mass Coastal
carries includes food, construction materials, chemicals, heavy equipment amongst
many other things.

Chapter 2.4: Rail Cape Cod Regional Transportation Plan | August 2011

Page 180



FIGURE 33: MASS COASTAL ENERGY TRAIN
Source: www.masscoastal.com/train-energy.php

2.4.5 PASSENGER SERVICE

Currently, the only passenger service on Cape Cod is a scenic/dinner train offered by
Cape Cod Central Railroad — a subsidiary of Cape Rail, Inc. There is, however, plans for
offering a commuter line from Buzzards Bay to Middleboro, where passengers could then
cross a platform and board a train to Boston. The ride from Buzzards Bay to Boston is
expected to take one hour and twenty-five minutes. The plan proposes eight connecting
trains, including two morning and two evening peak period trains. The initiation of this
plan will require coordination between Cape Rail, Inc. and the MBTA.

Tourist/Dinner Trains

Cape Cod Central Railroad (CCCRR) formed in 1999 to provide recreational train service
to Cape Cod. Today the CCCRR still provides a variety of Dinner and Scenic train
services. The Hyannis Station is currently used by the CCCRR for selling tickets,
dispensing information, and administrative offices. Adjacent to the single main track
station is the Hyannis rail yard and maintenance facility (

Figure 21). The CCCRR owns three engines (Table 3). Engines 1501 and 1502 were
built by General Motors’ Electro-Motive Division (EMD) in 1952 and serve as CCCRR’s
primary motive power (Figure 35). Engine 1201, nicknamed “Lulubell,” was built in 1951
by American Locomotive Company (ALCo) and serves CCCRR as a backup engine
(Figure 36). These three engines move the various excursion trains offered by CCCRR.
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FIGURE 34: CAPE COD CENTRAL RAILROAD SERVICE

Cape Cod Central Railroad offers Scenic Excursion Train service from the Hyannis
Transportation Center to Canal Junction and Sandwich stations. On occasion, the train
will also stop at the West Barnstable station on the corner of Routes 149 and 6A.
Hyannis and Sandwich stations are the only passenger stops. Scenic Excursion, Lunch
and Dinner Train service begins in May and lasts until the end of October. During June
and July, train service runs with greater frequency. Scenic excursion trains consist of
one of CCCRR’s engines and three coach cars. The coach cars are 82’ long and 10°'4”
wide. Each of the former Long Island Railroad 2700 Series Commuter Cars seats
approximately 60 people. They are named “Barnstable,” “Sandwich,” and “Bourne,” the
towns where the train makes stops. A variety of different cars are used for the Lunch and
Dinner Trains (see Table 4). In addition to the engine and the cars, the dining
excursions utilize a Kitchen / Generator Car. This car powers all of the electric lamps on
board the passenger cars and provides a kitchen for the cooking staff to prepare meals.
Tickets vary in cost from $17 to $60 depending on the type of rail service.
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TABLE 3: ENGINES IN THE CAPE COD CENTRAL RAILROAD FLEET

Dimensions

EMD 567B diesel
1501 16 cylinder, 2 1,500 55'9” x 10'3” x 14'6” 120 1952
cycle
EMD 567B diesel
1502 16 cylinder, 2 1,500 55'9” x 10'3” x 14’6” 120 1952
cycle
EMD 645BC
1201  diesel 12 cylinder, 1,200 56’ x 10'2” x 14'6” 120 1951
2 cycle

Source: www.capetrain.com/roster
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FIGURE 35: DIAGRAM FOR ENGINES 1501 AND 1502
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FIGURE 36: DIAGRAM FOR ENGINE 1201

Cape Cod Regional Transportation Plan | August 2011 Chapter 2.4: Rail

Page 183



TABLE 4: RAIL CARS IN THE CAPE COD CENTRAL RAILROAD FLEET

Passenger
INETE Car No. Capacity History Service
“Cape-Codder” 16 at tables, Former IL Central . .
200 Dinner Train
Lounge Car 24 at lounge seats Lounge Car
“Sandy Neck” Built by CC&F in Lunch and
Dining Car A & BREIE A Tl 1937 Dinner Trains
“Great Island” Built by CC&F in Lunch and
Dining Car 202 64 seated at tables 1937 Dinner Trains
“Race Point” Built by CC&F in Lunch and
Dining Car 203 Sl piisllie 1942. Dinner Trains
. Built by Chicago,
Kitchen / 250 None Burlington, and Lunch and

Generator Car Dinner Trains

Quincy in 1957.

Source: www.capetrain.com/roster

Due to the limited number of scheduled trips and stops, as well as the cost of a ticket,
CCCRR service is not practical for use by commuters. Instead, the CCCRR train service
is geared primarily for tourists. During the 2000 season, 50,000 passengers rode the
rails, representing a 300 percent increase from the 16,000 passengers in 1999 (Cape Cod
Transit Task Force).

2.4.6 RAIL ACCESSIBILITY, MOBILITY AND CONNECTIVITY

Currently, the accessibility and mobility of rail service is limited. Sandwich and West
Barnstable Stations are both accessible only by road, with on-site parking facilities. Of
the three active passenger stations, only the Hyannis Station is accessible by public
transportation. From the Hyannis Transportation Center, rail passengers can transfer to
local and interregional bus service, as well as make connections to air and ferry service.
If passenger rail service on Cape Cod is expanded, improved access and connections to
other transportation modes may need to be provided at rail stations.

The disabled and elderly are not wholly accommodated by rail service. All rail stations
include shelters, benches, and handicapped parking. The Hyannis Transportation
Center, recently constructed, was built to meet the Americans with Disabilities Act
(ADA) specifications. Difficulty occurs when boarding trains. Raised platforms and
ramps help, in addition to assistance offered by conductors and railroad staff. In
addition, large print and Braille signage are necessary at stations and in train cars.

Based on a review of the existing rail network it is clear that much of Cape Cod is not
connected by rail. Rail connections exist only in the Upper and Mid-Cape. Increasing
the number of rail connections will be limited to whether rights-of-way can be acquired
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for the construction of rail tracks. Given the current rails-to-trails trend, further
expansion seems unlikely at the current time. In this case, connectivity and mobility
issues will have to be addressed by improving rail service and connections to other
modes of travel. Rail mobility is limited by the current scenic train service, which is
designed for tourism, not commuting. A passenger can only use the service to travel
between Sandwich and Hyannis Stations. Destinations and passenger mobility will need
to be addressed in any plan to expand rail service.

2.4.7 CONCLUSION

Rail service has a long and rich history on Cape Cod. The region’s early growth was in
part brought about by the railroad. Many miles of usable track still exist on Cape Cod,
intersecting the roads and waterways. MassDOT owns the majority of rail tracks on
Cape Cod, but some tracks are owned by federal agencies. Currently though, only the
Mass Coastal freight service and the CCCRR scenic train service operate on Cape Cod.
Proposals currently exist to connect Buzzards Bay to Middleboro, which would give Cape
passengers access to Boston. If passenger rail service were to be resumed, upgrades
would be necessary to the tracks, stations, and signals. Moreover, issues of accessibility,
mobility and connectivity would need to be addressed. Funding for these improvements
would need to be identified and secured. As many tracks are converted in bicycle paths,
the future of rail on Cape Cod is still uncertain.
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2.5 WATER TRANSPORTATION

The primary form of public water transportation on Cape Cod is ferry service, carrying
passengers between the mainland and the islands of Martha’s Vineyard and Nantucket.
A significant amount of freight is carried by water transportation as well. As a result, the
region’s seaports and channels are vital in addressing the economic and transportation
needs of Cape Cod.

2.5.1 CAPE COD SEAPORTS

Cape Cod has 586 miles of tidal coastline, with many inlets and bays that provide marine
access to the land. Seaports have been constructed along several of these bays and inlets
to facilitate the transfer of people and goods from water to land transportation.
Significant Cape Cod seaports are recognized in reports by the Army Corps of Engineers,
the agency that maintains many of them. These and other seaports are discussed in this
section.

2.5.1.1 Woods Hole Harbor

Woods Hole Harbor, located in Falmouth, is a primary seaport for Cape Cod. It is split
into two harbors by Juniper Point: Great Harbor and Little Harbor (Figure 2 and Figure
3). Little Harbor is located in the 550,000 square feet of water between Juniper and
Nobska Points. In 1906, the Army Corps of Engineers completed a 1,600 foot-long
channel from the Little Harbor to Vineyard Sound, as well as a turning basin. The Coast
Guard widened and deepened both projects in the 1960s to a depth of 17 feet and a width
of 200 and 400 feet respectively. Located on the western side of Little Harbor is a Coast
Guard station, which is also used for recreational purposes. Great Harbor is located
between Penzance Point and Juniper Point. A bascule drawbridge separates Great
Harbor from Eel Pond to the north. Woods Hole Channel, which leads west to Buzzards
Bay, connects at the southern end of Great Harbor. Many piers are located throughout
the harbor, each with their own anchorages. Of the more significant ones are the 15-foot
deep anchorage for the Steamship Authority ferries and the 22-foot deep anchorage for
the Woods Hole Oceanographic Institute. Great Harbor is home to ferry passenger
service, charter and sport fishing services, research vessels, and recreational boats.
Charts of various ports shown in the following figures were produced by the National
Oceanic and Atmospheric Administration’s Coast and Geodetic Survey.
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FIGURE 1: FALMOUTH HARBOR FIGURE 2: A SECTION OF GREAT HARBOR, WOODS
HOLE IN FALMOUTH

FIGURE 3: LITTLE HARBOR, WOODS HOLE FIGURE 4: PROVINCETOWN HARBOR
IN FALMOUTH
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FIGURE 5: HYANNIS HARBOR

2.5.1.2 Hyannis Harbor

HYANNIS HARBOR IN BARNSTABLE IS CAPE COD’S OTHER PRIMARY SEAPORT. IT CONSISTS
OF AN OUTER HARBOR, A MIDDLE HARBOR (KNOWN AS LEWIS BAY), AND AN INNER HARBOR (

Figure 5). Dunbar Point, a 1,000-foot stone jetty, and the Kalmus Park Beach separate
the Outer Harbor and Lewis Bay. Major boat terminals and piers are located within the
Inner Harbor. The Army Corps of Engineers began construction projects in the harbor
in 1882. Currently, Hyannis Harbor includes a 12-foot deep anchorage at the eastern
end of the Inner Harbor. In Lewis Bay, there is a 15.5-foot deep anchorage of about 55
acres behind a 1,170-foot long breakwater at Dunbar Point. A 6,000-foot long channel,
12 feet deep and 100 feet wide, extends from the Inner Harbor into the deep water in
Lewis Bay. From there, a 7,200-foot long channel extends to the Outer Harbor. Hyannis
Harbor is used as a terminal for ferry service, freight service, charter, and sport fishing
services, as well as for recreational purposes.

2.5.1.3 Provincetown Harbor

Provincetown Harbor was initially constructed during the nineteenth century. In 1914,
the Army Corps of Engineers completed improvements to the harbor, including a 6,150-
foot dike from Stevens Point across the House Point Island Flats to the sandy spit at
Wood End. A stone breakwater, built in 1972, runs parallel to the shore about 835 feet
from the end of MacMillan Wharf. The breakwater is 15.5 feet high and 2,500 feet long.
Currently, the harbor is used as a terminal for ferries, whale watching tours, and as a
base of operations for fishing boats (Figure 4). Local and state officials have discussed
and rejected the expansion of the harbor to include a freight pier. According to a
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MassDOT report (“lIdentification of Massachusetts Freight Issues and Priorities,” 1999),
the narrow streets in Provincetown’s historic district and the traffic congestion during
peak hours make such a proposal unfeasible.

2.5.1.4 Falmouth Harbor

Falmouth Harbor is located three miles east of Woods Hole, on the waterway between
Falmouth Heights Road and Scranton Avenue (Figure 1). The Army Corps of Engineers
began construction work in the harbor in 1957. Falmouth Harbor is 17 acres in area and
10 feet deep, with a 100-foot wide entrance channel. It is currently used as a terminal for
ferries and charter tours, as well as for fishing and recreation.

2.5.1.5 Saquatucket Harbor (Harwichport)

Saquatucket Harbor in Harwich serves the Lower Cape (Figure 6). The harbor has a 12-
foot deep, 200-foot long channel leading to a 12-foot deep anchorage. The Coast Guard

maintains a station at this facility. Accessible from Route 28 in Harwichport, the harbor
is a terminal for ferry service, tour boats, commercial fishing and recreational use.
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2.5.1.6 Wellfleet Harbor

Wellfleet Harbor is located at the mouth of Duck Creek, just south of Wellfleet Center
(Figure 7). Work on the harbor dates back to 1899 when a 4-foot deep channel was
constructed between deep water and the town wharves at Duck Creek. The state dredged
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the channel in 1916 and deepened it by two feet. The Army Corps of Engineers later
improved the harbor by creating a 10-foot deep, 125 foot-wide, 0.8-mile long channel
from the middle of Wellfleet Harbor to the town landing, as well as a 10-foot deep, 500-
foot long, 800-foot wide anchorage area. Currently, Wellfleet Harbor serves recreational
boating, boat tours, commercial fishing, and sport fishing charter boats.

2.5.1.7 Stage Harbor (Chatham)

STAGE HARBOR, LOCATED IN CHATHAM, 1S ONE OF THE MAJOR SEAPORTS IN THE LOWER
CAPE (

Figure 8). The harbor is divided into two parts: the Upper Harbor and Stage Harbor.
The Upper Harbor extends from Bridge Street to Morris Island, and Stage Harbor
extends from Morris Island to the Harding Beach bars. Original work in Chatham
Harbor, including the construction of a channel through the Harding Beach bars, was
completed in 1901. In the late-1950s, the Army Corps of Engineers constructed a new
2.1-mile channel from Chatham Roads through Harding Beach and into the Upper
Harbor. Other harbor features include a 500-foot long stone jetty at the southwestern
corner of the channel, a 2,500-foot long sand dike from Harbor Beach to Morris Island,
and an adjacent 1,500-foot long timber jetty that has been partially removed.
Additionally, a boathouse facility and dock in the Upper Harbor are maintained by the
Chatham Coast Guard Station. Stage Harbor is used as a base for boat tours,
recreational boats and a small local fishing fleet.
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FIGURE 8: STAGE HARBOR
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FIGURE 9: BARNSTABLE HARBOR AND MARINA

2.5.1.8 Barnstable Harbor
BARNSTABLE HARBOR LIES BETWEEN SANDY NECK AND THE MAINLAND OF CAPE COD (

Figure 9). The marina and landing in Barnstable Village serves as the primary seaport
for Barnstable Harbor. A small channel, 7 feet deep, provides access to the marina from
the entrance of the Harbor at Beach Point. Barnstable Harbor is the terminal for
recreational and whale watching tours, as well as fishing vessels.

2.5.1.9 Sandwich Marina

Sandwich Marina is located on the eastern end of Cape Cod Canal in Sandwich. The

marina has an anchorage of 8 feet, serving as a home to many fishing and recreational
vessels (Figure 11). With its proximity to road, rail tracks, and canal access, Sandwich
Marina has the potential to be a ferry terminal for service from Boston and Plymouth.

2.5.1.10 Red Brook Harbor

Red Brook Harbor in Bourne is one of Cape Cod’s seaports on Buzzards Bay. The harbor
is located behind Bassetts Island between Handy and Long Points (Figure 10). The boat
docks are separated into two sections. The first, exposed to the harbor, provides an

Cape Cod Regional Transportation Plan | August 2011 Chapter 2.5: Water Transportation

Page 193



anchorage of 8 feet. The second is 7.5 feet deep and is connected to the harbor by a short
channel. Red Brook Harbor serves as a base for fishing and recreational boats.

FIGURE 11: SANDWICH MARINA

FIGURE 10: RED BROOK HARBOR, BOURNE

FIGURE 12: SESUIT HARBOR,
DENNIS

2.5.1.11 Sesuit Harbor

Sesuit Harbor is located in the Town of Dennis. Itis accessible by Sesuit Neck Road and
Harbor Road on the west, and Cold Storage Road and Salt Works Road on the east. The
channel entering the harbor is 100 feet wide, narrowing to 80-90 feet, and approaching
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an anchorage of 6-7 feet (Figure 12). With a yacht club located on the western side of the
harbor, and a boat ramp on the eastern side, Sesuit Harbor is used for fishing and
recreational use.

2.5.2 CAPE COD CANAL

Cape Cod possesses many channels that permit boat access to local seaports and
waterways. Many of these channels are monitored and maintained in order to ensure
their continued usability. One of the most important of these channels is the Cape Cod
Canal.

The Cape Cod Canal connects Buzzards Bay to Cape Cod Bay through the towns of
Bourne and Sandwich. The channel itself stretches 17.4 miles in length, extending from
the outer end of the northerly breakwater in Cape Cod Bay to a point in Buzzards Bay
near Cleveland Ledge about 5 miles southwest of the Wings Neck Light. It provides a
shorter route for vessels traveling along the Atlantic Coast, reducing trip length by 65-
150 miles depending on origin and destination. Additionally, the route is a safer path,
allowing vessels to avoid the shoals and shipwrecks scattered along the Outer Cape route.

A canal was envisioned as early as 1623 by Myles Standish of the Plymouth Colony.
Studies and surveys were produced over the next 250 years recommending the
construction of a canal, until a charter was finally granted to the Cape Cod Canal
Company in 1880. Unfortunately, work lapsed and so did the charter. Several more
charters were granted and more attempts at digging were made over the next 25 years,
without success. Although Cape Cod and the region stood to benefit from the canal,
none were willing to risk investing in such a venture.

Finally, in 1907, August Belmont purchased the charter to build the canal. Belmont was
a New York investment banker who had built the City’s first subway. Unlike previous
builders, he was able to secure the financial backing necessary to complete the Cape Cod
Canal. Work began in June of 1909, and was completed in 1914. The new toll seaway
opened with great celebration.

Unfortunately, the original canal had many problems. First, it was relatively small: 100
feet wide and 25 feet deep. These dimensions permitted only one-way travel, resulting in
delays for vessels. Additionally, strong tidal currents caused several accidents and lent
the canal a poor reputation. Toll revenues fell as a result, making the canal a commercial
disaster.

In 1918, the U.S. Government assumed control of the canal after a German U-boat
attacked five vessels just three miles off Cape Cod. Control was returned to Belmont’s
company after World War 1 in 1920. However, the company was not interested and the
waterway was closed. Massachusetts Governor Calvin Coolidge urged Belmont’s
company to reopen the canal, which it did for three days. After much negotiating, the
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Cape Cod Canal was sold to the federal government for $11.5 million in 1921. However,
the government did not acquire the title until March 30, 1928.

FIGURE 13: THE ORIGINAL BOURNE BRIDGE
COMPLETED IN 1911

FIGURE 14: FIRST CAPE COD CANAL, 1914- FIGURE 15: THE ORIGINAL RAILROAD BRIDGE
1935 OVER THE CAPE COD CANAL, 1914-1935
Source: U.S. Army Corps of Engineers

FIGURE 16: CONSTRUCTION OF THE BOURNE FIGURE 17: CONSTRUCTION OF THE BOURNE
BRIDGE BRIDGE
Source: U.S. Army Corps of Engineers
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Responsibility for the Cape Cod Canal was passed to the Army Corps of Engineers, who
subsequently set out to improve it. The Corps began construction on an expanded canal
in 1935 and completed the work by 1940. The existing canal is the result of this work.

The current Cape Cod Canal has a width of 480 feet and a 32-foot deep channel, allowing
two-way travel. At that size, the Cape Cod Canal is the world’s widest sea-level canal.
The old canal drawbridges were replaced in 1935 by the Bourne, Sagamore, and Railroad
bridges. The architect Ralph Adams Cram designed the Sagamore and Bourne bridges.
Built simultaneously with Work Progress Administration funds, construction provided
about 700 jobs. The existing bridges have larger spans of 616 feet each and provide an
overhead clearance of 135 feet. A 32-foot deep approach channel was also constructed to
facilitate movement of ships from Buzzards Bay into the canal. The channel is 700 feet
wide from Cleveland Ledge to Wings Neck and 500 feet from Wings Neck to the canal
entrance. Other improvements to the canal include two mooring basins, two basins for
small boats, an improved lighting system, a 600-foot and a 3,000-foot stone jetty at the
entrance to canal from Cape Cod Bay, and a dike between Hog Island and Rocky Point in
Bourne.

The Army Corps of Engineers continues to operate and maintain the Canal and its
bridges today. The highway bridges now carry over 34 million vehicles to and from the
isthmus of Cape Cod annually. Over six thousand ships, tug and barge combinations and
other large commercial vessels pass through the canal annually. In 2009 they carried
over 8 million tons of cargo to ports along the east coast including 1.9 billion gallons of
petroleum products and 380 million gallons of bio fuels. Marine traffic is monitored and
regulated 24 hours a day, 365 days a year. Moreover, Corps patrol boats stand by to
assist vessels in distress. As a result, the Cape Cod Canal is a safe shortcut for marine
traffic from Cape Cod Bay to Buzzards Bay. Recreational boaters take advantage of this
fact as well with over seven thousand small boat canal transits each year.

FIGURE 18: A SMALL BOAT TRAVELS THROUGH FIGURE 19: CAPE COD CANAL AND
THE CAPE COD CANAL RAILROAD BRIDGE IN THE DISTANCE,
FACING WEST
Cape Cod Regional Transportation Plan | August 2011 Chapter 2.5: Water Transportation

Page 197



2.5.3 OTHER CHANNELS

Other channels serve the water transportation needs of Cape Cod. These waterways
connect harbors and major water routes, providing safe travel through otherwise
dangerous waters.

2.5.3.1 Woods Hole Channel

The Woods Hole Channel is the most heavily traveled Cape Cod waterway (Table 2). It
is located between Penzance Point on the mainland and the northernmost of the
Elizabeth Islands. The channel connects Buzzards Bay with Great Harbor in Woods
Hole.

The Army Corps of Engineers has performed work on the Woods Hole Channel since
1870. Major works include the dredging of the channel and the removal of dangerous
shoals and boulders from the main channel. By 1913, the Corps completed the current
dimensions of the channel.

The Woods Hole Channel is comprised of a main channel and two branches (

Figure 20). The main channel, referred to as “The Strait,” is 2,500 feet long, 13 feet
deep and 300 feet wide. It connects an inlet of Buzzards Bay to Woods Hole between
Grassy Island and Red Ledge. The larger branch, called “Broadway,” separates from the
Strait at Middle Ledge and travels south of Red Ledge to Vineyard Sound. Broadway is
1,300 feet long, 13 feet deep and 300 feet wide. The final branch simply provides a route
into Buzzards Bay that is aimed towards the north. The smaller branch is also 13 feet
deep and 300 feet wide.
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FIGURE 20: WOODS HOLE CHANNEL

Woods Hole Channel connects ports and ferry terminals in Woods Hole Harbor to
seaports in Buzzards Bay and Vineyard Sound. Vessels traveling to Boston and points
north can also use the Channel on their way to the Cape Cod Canal. As a result, the
channel is heavily traveled.

2.5.3.2 Channels of Nantucket Sound

Nantucket Sound also contains several channels that serve Cape Cod’s water traffic. The
Cross Rip Shoals mark the point, about 14 miles south of Hyannis Harbor, where several
of these channels meet. From this point, vessels can travel to Buzzards Bay, Martha’s
Vineyard, Nantucket, Cape Cod, and the Atlantic Ocean. The channel at the Cross Rip
Shoals was created by the Army Corps of Engineers and is 30 feet deep, 4,000 feet wide,
and 1.7 miles long (Table 1). The Pollack Rip Shoals are located about three miles to the
east of Monomoy Island. The Army Corps of Engineers constructed a channel extending
six miles through the Pollack Rip Shoals in 1925. The Pollack Rip Channel is 30 feet
deep and 2,000 feet wide. It serves as the entrance to Nantucket Sound from the
Atlantic Ocean. Taken together, the Wood Hole Channel, Cross Rip Channel, the Pollack
Rip Channel, and the Main Channel create a thoroughfare for water traffic within
Nantucket Sound (Figure 21).

TABLE 1: ESTIMATED DISTANCES THROUGH NANTUCKET SOUND CHANNELS

Woods Hole Channel to Martha’s Vineyard Branch 7 miles
Martha’s Vineyard Branch to Cross Rip Channel 13.5 miles
Cross Rip Channel 1.7 miles
Cross Rip Channel to Pollack Rip Channel 15 miles
Pollack Rip Channel 6 miles
Cross Rip Channel to Nantucket Harbor 12 miles
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TABLE 2: TRIPS OF VESSELS FOR CAPE COD PORTS AND CHANNELS FOR 2004 AND 2008; NEW

BEDFORD ALSO SHOWN FOR INFORMATION

2004 2008
Total 2008 Total
2004 Down/ Total Down/

Total Up/ | Outboun 2004 Up/ Outboun 2008
Facility Inbound d Total Inbound d Total
Cape Cod 1,207 1,205 2.412 1,509 1,429 2,938
Canal
Cross Rip 945 945 1,890 939 951 1,890
Shoals
Falmouth 3,011 3,011 6,022 715 715 1,430
Harbor
Hyannis Harbor 5,846 5858 | 11,704 7,883 7.105| 14,988
Provincetown 0 0 0 1 1 2
Woods Hole 8,398 8,393 | 16,791 9,683 9,716 | 19,399
Channel
Total 19,407 | 19.412| 38,819| 20,730| 19,917| 40,647

New Bedford

1,549

1,560

3,109

1,183

1,149

2,332

Source: 2008 Waterborne Commerce of the United States, Part 1 Atlantic Coast
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FIGURE 21: NANTUCKET SOUND CHANNELS
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2.5.4 WATER TRANSPORTATION INFRASTRUCTURE

FIGURE 22: NAVIGATIONAL AIDS WITHIN THREE MILES OF CAPE COD

A lighthouse is a structure, such as a tower, that gives a continuous or
intermittent light signal to navigators. Cape Cod is famous for its many
lighthouses and their unique towers. However, in addition to being aesthetically
pleasing, these lights serve a vital purpose. Along with other navigational lights
and aids, they form the infrastructure that keeps water traffic on course and out
of danger. There are ten active lighthouses on Cape Cod (Table 3). Most are
located in the Outer Cape region. Additionally, there are six inactive lighthouse
structures still in their original locations. Navigational lights and fog signals
(bells, whistles, gongs, and horns) are generally located along the perimeter of
channels and at dangerous areas. Due to its shoals and other hazards, the
majority of Cape Cod’s navigational aids are located in Nantucket Sound (

Table 4). Cape Cod has 43 fog signals and 72 navigational lights in total.
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TABLE 3: ACTIVE CAPE COD LIGHTHOUSES

Lighthouse Name Town
Nobska Light Falmouth
Cleveland Ledge Light In Buzzards Bay
Lewis Bay Light Barnstable
West Dennis Light Dennis
Chatham Lighthouse Chatham
Nauset Light Eastham
Highland Light Truro

Race Point Light Provincetown
Wood End Light Provincetown
Long Point Light Provincetown

TABLE 4: NAVIGATIONAL LIGHTS AND FOG SIGNALS BY LOCATION

Navigational

Lights Fog Signals
Atlantic Ocean 1 4
Buzzards Bay 13 13
Cape Cod Bay 12 11
Nantucket Sound 46 15
Total 72 43

2.5.5 WATER FREIGHT SERVICE

Goods are transported by water via ferries, barges, and tankers. The busiest Cape Cod
water facility in terms of freight transportation is the Cape Cod Canal. Although more
vessels may pass through the Woods Hole Channel per year, more tons of freight pass
through the Cape Cod Canal (Table 5). Petroleum and petroleum products constitute
the majority of freight traveling through the Canal. Other products include coal,
chemicals, crude materials (i.e. wood, gravel, ore), food and manufactured goods, and
equipment. In total, roughly 8.5 million tons were transported through the Cape Cod
Canal in 2003. This figure is higher than the previous year, but lower than that of ten
years previous (
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Table 6). By way of comparison, the Port of Boston handled 24.8 million tons of freight
in 2003 and Providence Harbor handled 9.2 million tons according to the U.S. Army
Corps of Engineers. Understandably, the Cape Cod Canal is listed as one of the major
waterways of New England by the Corps of Engineers.

Falmouth Harbor is the only Cape Cod Harbor for which freight traffic is reported. In
2003, one thousand tons of manufactured equipment and machinery were processed by
the port facility. This means that Falmouth Harbor is the Cape Cod seaport handling the
most of a single category of freight. However, the data on freight movement is rounded
to the nearest thousand tons. With hundreds of different categories, it is possible that a
port can process thousands of tons of freight that go unreported. Therefore, although
Falmouth Harbor is listed as the Cape Cod seaport handling the most freight, there may
be other facilities that have higher total amounts of freight.
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TABLE 5: FREIGHT TRAFFIC THROUGH CAPE COD PORTS AND CHANNELS ROUNDED TO THE
NEAREST THOUSAND TONS, 2003

Note: Figures are @ -
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e Q %) €
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Cape Cod Canal 6,57 8,46
57 120 | 601 | 733 31 353 146,706
0 4
Cross Rip Shoals - 25 - 18 - - 2 45 45
Falmouth Harbor - - - - - - 1 1 1
Woods Hole
- 31 - 77 - - 5 114 113
Channel

Source: U.S. Army Corps of Engineers
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TABLE 6: COMPARATIVE STATEMENT OF TRAFFIC THROUGH CAPE COD PORTS AND CHANNEL
IN TONS, 1994-2008
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Trucks Ferried between Cape Cod and the Islands
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FIGURE 23: COMBINED VEHICULAR TRAFFIC BETWEEN CAPE COD AND THE ISLANDS, 2000-05

2004 2005

TABLE 7: TRUCKS CARRIED BY STEAMSHIP AUTHORITY VESSELS

Woods Hole to
Martha's Vineyard
and Return

95,062
98,393
98,257
103,939
97,595
87,166
70,546
72,451
73,271
72,542

Hyannis to
Nantucket
and Return

38,113
44,537
48,187
49,547
44,025
39,657
34,329
35,046
35,782
36,118

Source: Steamship Authority

Combined

133,175
142,930
146,444
153,486
141,620
126,823
104,875
107,497
109,053
108,660

The Steamship Authority also records movements of trucks between Cape Cod and the

Islands. Generally, these trucks are transporting goods from the mainland to the
Islands. In 2009, truck movements increased to over 140,000 vehicles. The total

number of trucks carried includes pick-up trucks, vans, and other commercial vehicles
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under 20’ in overall length. In 2004, the Steamship Authority started classifying certain
vehicles under 20’ as trucks rather than automobiles. Some pick-up trucks and vans that
were previously classified as automobiles are now being classified more consistently as
trucks based on the make and model of the vehicle. SUVs, however, are still classified
and counted as automobiles. This resulted in more trucks and fewer automobiles being
carried starting in 2004. Also, the number of trucks in this category of under 20’
represented 53% of the total trucks carried on the Woods Hole — Martha'’s Vineyard
route and 36% of the total trucks carried on the Hyannis — Nantucket route during 2005.
The numbers of trucks, automobiles, or passengers are reported as one-way segments or
movements. A truck carried round trip is reported as two trucks carried. Roughly two-
thirds of these shipments are made between Woods Hole and Martha’s Vineyard. The
remainder is made between Hyannis and Nantucket. This makes Hyannis Harbor and
Woods Hole important freight handling facilities.

2.5.6 FERRY SERVICE

Ferry service links passengers from Cape Cod to the Islands, Boston, and Plymouth. A
survey of Provincetown ferry passengers revealed that most people (92%) ride to reach
recreational facilities. Passengers choose to ride the ferry, as opposed to other modes
because it is more convenient, less hassle than driving, recommended by friends, and
their own personal preference. According to a 1999 Marine Transportation Study by the
Cape Cod Commission, people are unlikely to take the ferry because it is inconvenient,
not going where they want, or because they prefer to drive.

The typical ferry rider varies by boat. For example, people riding the ferry from Boston
to Provincetown are generally young, male, and single. They typically take the ferry to
reach Cape Cod for a short vacation. People riding on the Plymouth to Provincetown
ferry are more likely to be women traveling in large groups. Accommodating passengers
of different types is important to maintaining ridership and attracting new ridership as
well.

The most effective message to promote ferry use is that a ferry can travel from
Provincetown to Boston in less time and avoid road traffic. 63% of the public is likely to
respond to this sort of message. In advertising existing and potential services, the
message of “less time, no traffic” is important to remember. Additionally, passengers are
interested in package deals, including hotels, buses, and recreational facilities.
Advertising ferry services in this manner will be more successful.
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FIGURE 24: CAPE COD FERRY SERVICE

2.5.6.1 Massachusetts Steamship Authority

The largest provider of ferry service between Cape Cod and the Islands is the Woods
Hole, Martha’s Vineyard, and Nantucket Steamship Authority (Steamship Authority). It
is also the only ferry service that carries both passengers and vehicles. The
Massachusetts legislature created the Steamship Authority as the “Lifeline to the
Islands,” empowering it to acquire, maintain and operate ferry service from Hyannis and
Woods Hole to the Islands. The enabling legislation also gives the Steamship Authority
the power to license and regulate vessels carrying freight or more than forty passengers,
except for those “grandfathered” services operating prior to May 1973. With an annual
operating budget of about $65 million, the Steamship Authority has operated within
budget since 1963. A five-member board governs the Steamship Authority, consisting of
representatives of Nantucket County, Dukes County, Falmouth, Barnstable, and New
Bedford. Additionally, a seven-member Port Council acts as an advisory board and
consists of representatives from each of the towns served by the Steamship Authority.
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TABLE 8: STEAMSHIP AUTHORITY FLEET

Year Year Length x Passenger Speed Service
Vessel Name Built  Acq. Beam Capacity  (knots) Type
Flying Cloud 2000 2000 | 135 x 35’ 300 34 | High-Speed
Martha’s Vineyard 1993 1974 | 230’ x 60’ 1,376 14 Standard
Eagle 1987 1987 | 235 x 60’ 799 14 Standard
Nantucket 1974 1974 | 230 x 60’ 784 14 Standard
Islander 1950 1950 201'x 58’ 771 11.5 Standard
Governor 1954 1998 | 242’ x 6% 250 12 Back-up
Katama 1981 1988 | 235 x 52 143 13.5 Standard
Gay Head 1981 1981 | 235 x 52 139 13.5 Standard
Sankaty 1981 1994 | 235 x 52 290 13 Standard

Source: Steamship Authority

The Steamship Authority operates a fleet of nine vessels, including a high-speed
passenger-only ferry (Table 8). Using this fleet, it provides service from Hyannis to
Nantucket, and from Woods Hole to Vineyard Haven and Oak Bluffs, as well as inter-
island and off-Cape service. It has a record of nearly 100% on-time performance, with
interruptions to service caused generally by weather. One-way tickets for passengers are
$6.50 for the Martha’s Vineyard ferry, $14.00 for the Nantucket ferry, and $29.50 for the
Fast-Ferry to Nantucket. One-way tickets for vehicles vary in price by season and by
vehicle size, but generally range between $100 and $200.
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FIGURE 25: STEAMSHIP AUTHORITY PASSENGERS, 2000-2005
Source: Steamship Authority

TABLE 9: PASSENGERS CARRIED BY THE STEAMSHIP AUTHORITY

Woods Hole to Hyannis to

Martha’s Vineyard Nantucket
and Return and Return Combined
2,179,567 513,611 2,693,178
2,174,185 517,846 2,692,031
2,143,160 549,206 2,692,366
2,105,128 515,437 2,620,565
2,098,037 511,798 2,609,835
2,164,169 508,990 2,673,159
2,283,627 558,690 2,842,317
2,401,286 600,513 3,001,799
2,396,759 604,025 3,000,784
2,309,181 578,560 2,887,741

Source: Steamship Authority

Chapter 2.5: Water Transportation

Page 211



TABLE 10: AUTOMOBILES CARRIED BY THE STEAMSHIP AUTHORITY

Woods Hole to Hyannis to

Martha’'s Vineyard Nantucket
and Return and Return Combined
2009 389,242 67,236 456,478
2008 383,188 68,632 451,820
2007 381,930 70,827 452,757
2006 379,927 69,975 449,902
2005 385,305 70,352 455,657
2004 391,260 70,635 461,895
2003 412,823 81,163 493,986
2002 416,024 82,769 498,793
2001 417,453 81,771 499,224
2000 409,516 82,894 492,410

Source: Steamship Authority

Year-round parking lots in Hyannis and Woods Hole, as well as seasonal parking lots in
Falmouth, Bourne, and Hyannis serve passengers coming from the mainland. The
Steamship Authority charges a parking fee and runs shuttles between the lots and the
ferries. Some lots also serve as a stop for local and interregional bus service. The
Cataumet lot is located on Route 28A in Bourne and has 900 parking spaces. The
Palmer Avenue Lot, located off Route 28 in Falmouth has 1,400 parking spaces. The
High School Lot, on Gifford Street Extension off Brick Kiln Road in Falmouth, has 300
parking spaces. The Gifford Street Lot, just off Brick Kiln Road in Falmouth, has 350
parking spaces. Lastly, the Sun Lot, on Gifford Street just off Brick Kiln Road in
Falmouth, has 600 parking spaces.

In addition to its vessels and parking facilities, the Steamship Authority owns and
operates multiple other facilities. This includes terminals in Hyannis, Woods Hole, and
on the Islands, a vessel maintenance facility in Fairhaven, and a receiving warehouse in
Falmouth. The Steamship Authority operates out of offices in Woods Hole and rents
space for reservation offices in Edgartown and Mashpee. During the peak season, the
Steamship authority employs 750 people, most of which are unionized.

2.5.6.2 Hy-Line Cruises

Hy-Line Cruises, owned by Hyannis Harbor Tours, Inc., is another major provider of
ferry service for Cape Cod and the Islands (Table 11). Richard and Robert Scudder
founded Hyannis Harbor Tours in 1962 as a marine sightseeing business, adding deep
sea fishing operations in 1966. A parcel of land owned by the Scudder family on the
Hyannis Inner Harbor became the docking and parking facility. Ferry service began in
1971 with a newly constructed 400-passenger island ferry operating between Hyannis
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and Oak Bluffs. A year later Hyannis Harbor Tours purchased the Nantucket Boat Line,
who had decided to sell their operations rather than compete with the new Steamship
Authority Service out of Hyannis. Hyannis Harbor Tours received three vessels, their
docking facility, and the trade name of Hy-Line. Under this new management, Hy-Line
Cruises added touring vessels and high-speed catamarans and worked with motor coach
companies to package local itineraries for tourists. Today, Hyannis Harbor Tours is still
owned and operated by the Scudder family, and employs 90 full-time and 300 seasonal
employees.

Hy-Line Cruises serves Nantucket and Oak Bluffs out of their facilities in Hyannis. Hy-
Line offers both standard and high-speed passenger service between the mainland and
the Island, as well as a first class passenger service to Nantucket. One-way ticket prices
range from $15 to $36 depending on the destination and the speed of the ferry.

2.5.6.3 Other Ferry Service Providers

Many other companies provide ferry service between Cape Cod and the Islands. Bay
State Cruise Company provides fast ferry service from Provincetown to Boston with a
fleet of three high-speed catamarans. Boston Harbor Cruises also provides service
between Provincetown and Boston aboard the Salacia, a 600 passenger high-speed
catamaran. Both Bay State Cruise Company and Boston Harbor Cruises provide only
seasonal service. A third company, Captain John Boats, provides seasonal high-speed
service from Provincetown to the State Pier in Plymouth. From Falmouth Harbor, the
Island Queen and Falmouth-Edgartown Ferry provide seasonal passenger service to
Martha’s Vineyard. Lastly, Freedom Cruise Line sails seasonally from Saquatucket
Harbor in Harwich. Their high-speed ferry operates between Nantucket Harbor and
their port facility on Route 28.
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TABLE 11: WEEKDAY SUMMER FERRY SERVICE (INCLUDES RETURN TRIP)

Bay State Cruise Co.
Boston Harbor Cruises
Captain John Boats
Falmouth-Edgartown Ferry
Freedom Cruise Line
Island Queen

Origin Destination

Hyannis Nantucket (HS) -
Nantucket (1% - - -] -] -
Nantucket - - - - -
Oak Bluffs, MV (HS) - - - - -
Oak Bluffs, MV - - - - -

v @+ || Steamship Authority

|01 w|w o] Hy-Line Cruises

Woods Hole Vineyard Haven, MV - - - - -
Oak Bluffs, MV - - - - -

o1 ©o

Falmouth Harbor Oak Bluffs, MV - - - - -
Edgartown, MV - - - 5 -

1
\‘
1

Provincetown Boston 1
Boston (HS) 3 1| -
Plymouth (HS) - - 1] - - - -

Harwich Nantucket - - - -1 3 - .

Rlwlr > ko ~N|o o oo w B Total

Total]| 3 |2 |1 |5 ]3 |18 |7]|25

HS — High Speed Ferry; 1st— First Class Ferry

Some routes are currently un-served by ferry service. 39% of Cape Cod residents are
interested in a ferry service to Logan Airport. 63% of Upper and Mid-Cape residents are
somewhat interested in such a service from Hyannis, while 63% of Outer Cape residents
are likely to use such a service from Provincetown. Barnstable, Woods Hole and
Sandwich remain attractive options for people as well according to a 1999 Marine
Transportation study by the Cape Cod Commission. Addressing these gaps in service
may be a way to reduce automobile congestion and encourage alternative transportation.

2.5.7 FERRY SERVICE ACCESSIBILITY AND MOBILITY

Since ferry service is one of the primary connections to the Islands, it is extremely
important to ensure that seaports are accessible to users. Moreover, if that accessibility
is via public transportation, Cape Cod stands to reduce automobile traffic by thousands
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of trips per year. Travelers can also be encouraged to use ferry service to reach
destinations accessible by automobile if there are convenient connections on both ends.
For example, ferry users have reported an interest in a ferry connection between Hyannis
and Boston because it is more convenient than driving to the ferry in Provincetown. Yet,
ferry users said they were discouraged from taking the ferry to Boston because of how
difficult it is to get from the Boston Pier to public transportation according to a 1999
Marine Transportation study by the Cape Cod Commission. This attitude may have
changed since the Massachusetts Bay Transit Authority (MBTA) introduced the Silver
Line rapid transit service. Addressing these concerns could lead to greater use of ferry
service and less automobile use on Cape Cod’s roads.

2.5.7.1 Road Accessibility and Parking

All ferry ports are accessible by major roads, which means that ferry terminals must
accommodate traffic and parking needs. Although thousands of cars travel between the
mainland and Islands each year, most users park their cars before using the ferry. The
Steamship Authority operates four parking lots at their Hyannis facility and five lots at
their Woods Hole facility. Parking fees are up to $12 during the peak season and $8
during the off-season. The Steamship Authority provides shuttle bus service between
their parking lots and the terminals. Additionally, the shuttle buses have bicycle racks
capable of accommodating two bicycles. The availability of parking space at these lots is
posted online and reported on 1610AM. Other ferry service providers maintain their
own parking lots at their respective terminals. Parking fees, if any, vary by season and by
the amount of time parked. Given the current parking price structure, 39% of the public
says they are more likely to ride the ferry, while only 18% say they are less likely to ride
according to a 1999 Marine Transportation study by the Cape Cod Commission. Thus,
the existing parking price structure acts as an incentive, making ferry service affordable
and accessible to the public. Public automobile transportation is also generally available.
Ferry users can arrange pick up by taxi service and rental car service on request.
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FIGURE 26: FERRY PARKING DEMAND
Source: Steamship Authority

2.5.7.2 Local Bus Accessibility

Four of the five Cape Cod ferry ports are accessible via local bus. The SeaLine of the
Cape Cod Regional Transit Authority (RTA) makes its final stop at the Woods Hole docks
several times daily. The SeaLine connects ferry passengers in Woods Hole to downtown
Falmouth and Hyannis. In Provincetown, the RTA’s Flex service makes regular stops at
MacMillan Wharf providing connections throughout the Lower/Outer Cape. Lastly, the
RTA'’s Hyannis-Orleans (H20) service passes Saquatucket Harbor on its way from
Hyannis to Orleans and back. The only harbor not directly accessible by local bus service
is Falmouth Harbor. Although the SealLine passes within several blocks, there is no
direct access. Variable route bus service, the B-Bus (soon to be renamed as “DART?"),
can be arranged in advance to any ferry port.

2.5.7.3 Local Bus Coordination

Despite the local bus connections, there is little coordination. Examining local bus and
ferry departure schedules reveals that ferry users must arrive at least 30 minutes early if
they want to catch their boat. Many bus stop times are either too early or do not leave
enough time for passengers to transfer to the ferry. The best location to transfer between
ferry and bus service is MacMillan Wharf in Provincetown, where the regularity of local
bus service provides a convenient connection. The worst coordinated transfer location
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is Harwichport. Clearly, increasing coordination between bus and ferry schedules will
provide greater access to travelers.

2.5.7.4 Interregional Bus Accessibility

Interregional bus service takes passengers to Woods Hole, Provincetown, Falmouth, and
Hyannis. However, connections from the Falmouth and Hyannis bus depots must be
made by local bus, taxi, automobile, bicycle, or walking. For example, Hyannis ferry
users must walk or take the Red Line two blocks from the Hyannis Transportation
Center. Ferry users stopping at the Falmouth Bus Depot must take a taxi or take the
Blue Line roughly one mile to Falmouth Harbor. Only the Woods Hole and
Provincetown stops are at the ferry terminals. These connections allow users from
elsewhere on Cape Cod and beyond to access ferry service. Addressing the missing
connections, or lack of coordination, between interregional bus service and ferry service
will improve accessibility.

2.5.7.5 Air Transportation Coordination

Passenger service to Martha’s Vineyard and Nantucket is by air and by ferry. During
adverse weather conditions, such as fog or wind, only one mode may be available.
Moreover, last minute scheduling changes may force travelers to take a different mode
than they originally planned. Tickets, good for a round trip on either water or air
transportation, would allow people to adapt their plans to changing weather and
schedules. Surcharges or credits could help to deal with the difference in price between
the two tickets. In addition to a flexible ticket system, a regular, convenient, and
coordinated shuttle system between airports and seaports would allow people to use
parking and transit facilities at both terminals. Currently no such system exists.
Flexibility to use air and water transportation modes interchangeably would therefore
increase travelers’ mobility.

2.5.7.6  Ferry Service Mobility

Mobility is limited by ferry service destinations. The primary destinations for Cape Cod
ferries are Martha’s Vineyard and Nantucket. Multiple access points and schedules
provide great mobility for users traveling to and between the Islands. However, mobility
beyond and within the Cape is limited. Besides service to and from the Islands, the only
other Cape service is three ferries from Provincetown to Boston and one from
Provincetown to Plymouth. No ferry service exists between Cape Cod ports or over the
Cape Cod Canal. Anincrease in such connections would increase mobility by providing
alternative routes, such as from Barnstable to Provincetown.

2.5.7.7  Accessibility to Passengers

The disabled and elderly are not wholly accommodated by ferry service. All ferry
terminals include shelters, benches, and handicapped parking. Some ferries are
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handicapped accessible, but not all. Ferry staff can offer assistance to those having
difficulty boarding or disembarking. In addition, large print and Braille signage are
necessary at terminals and on ferries. Further study of disabled and elderly accessibility
to ferry services may be necessary.

2.5.8 CONCLUSION

Cape Cod has several seaports and channels that provide a network for water
transportation. Many of these are the result of Army Corps of Engineers projects.
Navigational aids such as lighthouses and fog signals mark the edges of safe channels
and the location of dangerous waters. Woods Hole Harbor and the Woods Hole Channel
are the busiest passenger facilities. Water transportation is primarily offered from Cape
Cod to the Islands, but also Boston and Plymouth. In 2005, the Steamship Authority
was Cape Cod’s largest ferry service provider with over 2.6 million passengers. In terms
of freight service, the Cape Cod Canal handles almost all freight traffic, much of which is
petroleum and petroleum products. Ferry service is accessible by many modes, with
great mobility between the mainland and the Islands. However, coordination with bus
schedules, coordination with air service, better connections, and more routes would
increase accessibility and mobility.
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2.6 AIR TRANSPORTATION

Air transportation on Cape Cod is provided primarily by airplane out of six airports.
Other air transportation modes, such as helicopter and glider, serve either non-civilian
or recreational purposes. Public air transportation consists mostly of shuttle service by
small aircraft from Hyannis and Provincetown airports. For Cape Cod travelers, air
service provides an important link from Cape Cod to the Islands, Boston, and the world
beyond.

2.6.1 CAPE COD AIRPORTS

Six airfields and airports serve Cape Cod as a base for air transportation (Table 1). An
airfield is an area of land from which aircraft operate. An airport is specifically defined
as an airfield with paved runways and maintenance facilities that often serves as a
terminal. However, many people use the term airport to refer to any airfield. An
airpark is a small airport that is usually near an industrial area.

TABLE 1: AIRPORTS AND AIRFIELDS OF CAPE COD

FAA Aircraft Based
Name Identifier Facility Type at the Field
Single Engine: 56

Scheduled Air

Barnstable Municipal Airport HYA ) . Multi Engine: 15
Carrier Service .

Jet Engine: 1

. - . Scheduled Air Single Engine: 5
Provincetown Municipal Airport PVC Carrier Service Multi Engine: 1
. . i Single Engine: 34

Chatham Municipal Airport CQX General Aviation Multi Engine: 5
Falmouth Airpark 5B6 General Aviation Slngle_ Eng!nei 40
Multi Engine: 3
Single Engine: 10

Cape Cod Airfield 2B1 General Aviation Multi Engine: 1

Ultralights: 1
Otis Air Force Base FMH Military -

Source: AirNav, LLC.
2.6.1.1 Barnstable Municipal Airport

The primary airport on Cape Cod is Barnstable Municipal Airport, Boardman-Polando
Field located in Hyannis. It is one of only two airports on Cape Cod to provide scheduled
air carrier service. According to the Town of Barnstable’s website, the history of the
airport goes back to 1928, when Charles Ayling and his son Robertson formed the
Hyannis Airport Corporation. Amelia Earhart served as an early stockholder and the
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first director of the company. The corporation cleared 57 acres at Tip Top Farm in the
village of Hyannis for the construction of a single turf runway, the fourth in
Massachusetts. The first landing at the Hyannis Airport occurred on June 17, 1928 and
was made by Alton Shermon in a Waco 9. Soon, service out of the airport grew, with
daily scheduled flights between Boston, Hyannis, and the Islands. During World War 11,
the Works Progress Administration funded the construction of three paved 4,000-foot
runways, while the Army and then the Navy assumed control of the airport. In
November 1943, Former President George H.W. Bush received flying lessons during his
time stationed at “Naval Air Station Hyannis.” After the war ended, the navy turned over
control of the Hyannis Airport to the Town of Barnstable. The advent of larger planes
and increased passenger service required the construction of a larger, 5,400-foot runway
in the mid-1950s, new terminals in 1957, and a control tower in 1961. A variety of
airlines such as Air New England, Provincetown Boston Airlines, Delta Airlines, Gull Air,
and Wills Air operated out of the expanded facilities, flying aircraft such as the DC-9,
Martin 404, YS-11, and Cessna 402. In 1981, the airport was renamed the Barnstable
Municipal Airport, Boardman-Polando Field. Russell Boardman and John Polando were
two Bay State pioneers who flew a record nonstop distance of 5,011 miles from the
United States to Istanbul in 1931. Today, Barnstable Municipal Airport continues to
provide service to Boston, the Islands, and beyond as the third largest and busiest airport
in the Commonwealth (behind Boston and Nantucket airports). J3 Piper Cubs, Cessna
402s, Falcon 50s, and Boeing 727s are some of the aircraft operating from its two
runways (Table 2). A total of 58 aircraft are based out of Barnstable Municipal Airport,
including one jet. The airport employs 27 full-time employees and leases space to 43
tenant businesses that employ 1,143 personnel (Town of Barnstable website). The
airport is currently undergoing construction as its terminal is expanded and several
other facilities are relocated.

2.6.1.2 Provincetown Municipal Airport

The Provincetown Municipal Airport also has scheduled air carrier service, primarily to
Logan Airport in Boston. The airport is located at the end of Race Point Road. Five
single engine airplanes and two multi-engine planes are based out of the airport, and
operate from a single runway. Provincetown Municipal Airport is the least active airport
to provide scheduled air carrier service in the Commonwealth of Massachusetts.

2.6.1.3 Other General Aviation Airports
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Several other airports are open to the public and offer

general aviation service. Chatham Airport, located on

George Ryder Road, offers a variety of tours around

Monomoy Island and the Outer Cape One asphalt

runway provides service for the 34 aircraft based on the

field. The airport is owned by the Town of Chatham and

managed by C.C.F.C., Inc. Another general aviation

airport is the Falmouth Airpark, located near Route 28

and Fresh Pond Road. The airpark has a single asphalt

runway, which serves 53 aircrafts. A nearby “Fly-In

Community,” with aircraft access from the homes to the

runway, offers shares of the Falmouth Airpark with

residence. Lastly, the Cape Cod Airfield on Route 149

and Race Lane in Marstons Mills provides tours and

glider rides from three turf runways. The length of the

runways, the height of the nearby trees and the absence

of a fence restrict the type of airplanes that can use the

airfield. It opened as the Cape Cod Airport on July 4,

1929 with an air circus, stunt flights, parachute jumps,

and other spectacles. Amelia Earhart flights,

automobile and motorcycle racing, Massachusetts Army FIGURE 1 - CHATHAM
National Guard maneuvers, and polo matches all took AIRPORT AND FLIGHT PATHS
place at the airport. The property was sold to Wilma

and William H. Danforth in 1935 as the Great Depression set in, and went largely unused
during World War Il. The field became active again in 1946 when it was leased to John
Van Arsdale who offered flight lessons as part of the G.I. Bill. Services at Cape Cod
Airport continued until 2003 when the Danforth family lease was not renewed. After
much debate of what to do with the property, it was purchased by the Town of Barnstable
for $11.2 million and reopened as Cape Cod Airfield in 2004. Currently, the airfield is
operated by Cape Cod Flying Service and serves as a base for 14 aircrafts.
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FIGURE 2 - CAPE COD AIRFIELD
2.6.1.4 Otis Air Force Base

The Otis Air Force Base (A.F.B), located between Mashpee and Sandwich, is owned by
the United States Air Force. Its two runways are used exclusively for military purposes.
According to Federal Aviation Administration (FAA) records, Otis A.F.B. conducts an
average of 89 aircraft operations per day.

TABLE 2: CAPE COD RUNWAY INFORMATION

Weight
Airport FAA Condition Runway Capacity
ID and Runway Size Runway (Surface: Edge (wheels:
Name No. (feet) Surface Markings* Markings) Lights tons)
FMH 14/32 9500" Asphalt/  Precision Good: High Single:
Otis A.F.B. x 200" Concrete Good Intensity 32.5
Double:
80
Tandem:
165
5/23 8000" Asphalt/  Precision Good: High Single:
x 200 Concrete Good Intensity 32.5
Double:
80
Tandem:
165
HYA 6/24 5425 Asphalt/  Precision Good: High Single: 15
Barnstable x 150" Grooved Good Intensity  Double:
Municipal 54
15/33 5252' Asphalt/  Precision Good: High Single: 15
x 150" Grooved Good Intensity Double:
54
PVC 7/25 3500° Asphalt Precision Good: High Single:
Provincetown x 100’ Good Intensity 12.5
CQX 6/24 3001" Asphalt Basic Good: Medium  Single: 15
Chatham x 100’ Fair Intensity
5B6 7/25 2298  Asphalt Basic Good: Low Single: 2
Falmouth x 40’ Good Intensity
2B1 9/27 2700’ Turf - Good: - - -
Cape Cod X 60’
Airfield 17/35 2060’ Turf - Good: - - -
X 60’
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5/23 2035  Turf - Good: - - -
X 50’

Source: AirNav, LLC.
* Note: Runway markings provide landing information and instrument guidance for aircraft.
Precision markings provide the maximum level, while basic markings provide a medium level;

2.6.2 AIR SERVICE

Air service on Cape Cod is primarily commercial passenger service, with a negligible
amount of airfreight service. Passenger service is provided through Barnstable
Municipal Airport in Hyannis and Provincetown Municipal Airport. Based on the 2002
Five-Year Public Transportation Plan, only 16% of Cape Cod residents use the airports on
Cape Cod for their air service needs (Figure 3). For Cape Cod residents, Logan
International Airport in Boston is by far the most popular air transportation terminal.
More residents are also flying out of Barnstable Municipal Airport than out of T.F. Green
International Airport in Warwick, RI. However, the length and destination of these trips
are very different. Air service from T.F. Green is generally provided by larger planes
making longer trips, whereas 70% of air service out of Barnstable Municipal Airport is
between Hyannis and Nantucket. As a result, “the primary role of the Barnstable
Municipal Airport is as a park-and-ride facility, serving passengers who are flying to and
from Nantucket.”

TABLE 3: ANNUAL ENPLANEMENTS BY AIRPORT 2008 & 2009

Enplanements
Airport CY 08 CY 09 % Change
Barnstable Municipal Airport 191,837 138,451 -27.83%
Provincetown Municipal Airport 11,468 10,747 -6.29%

Source: Barnstable Municipal Airport and FAA Enplanement Statistics

Airports Used by Cape Cod Residents

Barnstable
Municipal
15%
Provincetown
Loga_n \ Municipal
International 1%
(Boston)
76%
T.F. Green
International
(Warwick, RI)
8%
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FIGURE 3: AIRPORTS USED BY CAPE COD RESIDENTS
Source: Cape Cod Transit Task Force Five-Year Public Transportation Plan, 2002

Four carriers provide scheduled air service to Cape Cod. Cape Air, which has provided
air service since 1989, is Cape Cod’s and America’s largest independent regional airline.
With a fleet of over 50 Cessna 402’s, Cape Air provides service from Hyannis to Boston,
Martha’s Vineyard, and Providence, and from Provincetown to Boston. In February
1998, Cape Air partnered with Nantucket Airlines to provide service between Hyannis
and Nantucket. Nantucket Airlines offers flights almost every half-hour, as well as
charter and air freight service.

Another air service provider is Island Airlines. Island Airlines provides passenger service
almost every half-hour to Nantucket, along with charter flights. In addition, the Cape &
Islands Air Freight division provides airfreight service to the region.

Lastly, U.S. Airways Express has scheduled flights from Hyannis to Nantucket, Boston,
and LaGuardia International Airport in New York City. Colgan Air operates this service
using a 34-passenger SAAB 340 and a 19-passenger Beech 1900.

FIGURE 4: AIR SERVICE ON CAPE COD
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2.6.3 AIR SERVICE ACCESSIBILITY AND MOBILITY

Barnstable Municipal Airport is accessible by various means. According to the Cape Cod
Transit Task Force Report, 69% of airport users arrive by automobile. Limited parking is
available. Rental car service is provided by over a dozen rental car agencies, with taxi
service available as well. Moreover, the Villager Line of the Cape Cod Regional Transit
Authority provides local bus service to the airport upon request, carrying passengers to
the Hyannis Transportation Center and Barnstable Park-and-Ride lot. B-bus/DART
paratransit service to the airport can also be arranged. However, less than 1% arrives by
bus.

Provincetown Municipal Airport is primarily accessible by road. The Provincetown
Shuttle service makes a stop at the airport, and connects air service passengers with
interregional bus service and ferry service in downtown Provincetown. Provincetown
Municipal Airport is also located along a bicycle path, which serves users that are
traveling light. However, the majority of users access the Provincetown Municipal
Airport via automobile, including taxi.

Mode of Airport Access by Users

FIGURE 5: MODE OF BARNSTABLE MUNICIPAL AIRPORT ACCESS BY USERS
Source: Cape Cod Transit Task Force Five-Year Public Transportation Plan, 2002

Interregional bus service also links travelers on Cape Cod to air service in Boston.
Plymouth and Brockton Street Railway Company runs 16 buses each weekday from the
Hyannis Transportation Center to the terminals at Logan International Airport and 15
per day on weekends and holidays. This route includes stops at the Barnstable and
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Sagamore Park-and-Ride lots. By providing direct service to Logan International
Airport, Plymouth and Brockton provides travelers with increased access to domestic
and international air services. Peter Pan Bus Lines currently offer six daily buses from
Bourne to T.F. Green Airport in Providence, RI.

Air service on Cape Cod offers users the potential of global mobility. With service to
major air transportation hubs such as New York City, Boston, and Providence, a user can
transfer to domestic and international flights. Ironically, however, no scheduled flights
exist between Cape Cod airports. Thus, there is a great deal of air service mobility
between on-Cape and off-Cape sites, but no intraregional mobility.

2.6.4 CONCLUSION

Cape Cod has several airports that serve its various needs. Only two, Barnstable
Municipal Airport and Provincetown Municipal Airport offer scheduled air carrier
service. This service is provided by four carriers who connect Cape Cod residents to the
Islands, Boston, and the world beyond. Although accounting for only a small percentage
of Cape Cod transportation, air transportation provides a quick, road-free mode of travel
to users. Encouraging travelers to fly to Cape Cod would reduce strain on roadways and
lead to more efficient use of this underutilized mode. In the next 25 years, Cape Cod’s
airports may see an increase in air traffic as carriers switch from the increasingly
congested major airports to smaller regional ones. To prepare for this, it may be
advantageous to assess the current state of the Cape’s major air facilities and study their
potential future usage.
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2.7 CANAL AREA TRANSPORTATION

Almost everyone who has driven to Cape Cod has used one of the two highway bridges
spanning the Cape Cod Canal. In addition to the highway bridges, the Cape Cod Canal
Railway Bridge presents the potential to transport people onto Cape Cod by rail. These
three bridges are each owned and maintained by the U.S. Army Corps of Engineers.
Given that the canal effectively makes Cape Cod an island, the three canal bridges serve
as the only means, excluding ferries, to transport vehicles to and from the Cape.
Moreover, most people traveling to Martha’s Vineyard and Nantucket rely on the canal
bridges to reach their respective seaports by roadway. The history, use, maintenance,
and future of these bridges are of vital importance to the residents, businesses, and
visitors of Cape Cod and the Islands.

2.7.1 CANAL HIGHWAY BRIDGES’ HISTORY

In 1928, Congress directed the Army Corps of Engineers to make improvements to the
narrow Cape Cod Canal (as configured by 1915). These improvements resulted in the
canal we have today — and result in highway bridges that provide a vertical clearance of
135 feet above mean high water and a horizontal clearance of 480 feet. The bridges were
built from 1933 t01935 in land areas that were naturally elevated.

THE SAGAMORE BRIDGE, UNDER CONSTRUCTION, IN 1934. SOURCE: U.S. ARMY CORPS OF
ENGINEERS
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2.7.2 CANAL BRIDGE CONDITIONS

Currently, the Canal Bridges are owned and maintained by the Army Corps of Engineers
(ACOE). As the bridges age and the average daily traffic volumes continue to rise, the
ACOE maintenance efforts are nearly continuous. Based on recent bridge inspection
reports, the Cape Cod Canal Highway bridges qualify for replacement under federal
guidelines. The ACOE inspects and maintains both highway bridges over the Cape Cod
Canal in safe condition; however, discussions about bridge replacement or another Canal
crossing have begun informally.

In addition to the strategies for maintenance recommended by the Metropolitan
Planning Organization (MPO) in this Regional Transportation Plan (RTP), there is a
need to consider the future Canal crossing. The Bourne and Sagamore bridges are
increasingly undergoing maintenance efforts that constrain mobility between Cape Cod
and the mainland. While the cost and frequency of repairs increase, so does the
inconvenience and economic detriment for residents, businesses, and visitors.

This RTP therefore recommends a study by the Cape Cod Commission and its
consultant(s) with the Army Corps of Engineers, stakeholders, and the public to focus on
the future Canal crossing. The study will include:

. Options for a new crossing, e.g., bridge, tunnel, ferry...

. Traffic flow capacity (vehicles per hour)

. Bicycle and pedestrian facilities included or as a separate crossing
. Consistency with emergency management plans

The result of this proposed study would be a recommendation for the future Canal
crossing concept, along with assignment of the design proponent(s). Itis desirable to
have the stakeholders group and public process continue through the design process.

During certain maintenance activities (roadbed resurfacing or reconstruction) and
structural repairs, lane closures may be required during parts of the day or continuously
until completion. The effects of maintenance-related lane closures are discussed later in
this document.
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FIGURE 1 - BOURNE BRIDGE

FIGURE 2 - SAGAMORE BRIDGE
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FIGURE 3 - ROADWAY OVER SAGAMORE BRIDGE

FIGURE 4 - SAGAMORE BRIDGE STRUCTURE
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2.7.3 HIGHWAY BRIDGE CAPACITY

According to MassDOT’s Canal Area Traffic Study (August 2006), each bridge has a
theoretical directional peak capacity of approximately 3,400 vehicles per hour. Due to
the narrow lanes and the absence of a median, the capacity of the two bridge lanes
opposing the peak direction is estimated to be approximately 30% less than the peak
flow, or 2,400 vehicles per hour. This results in a two-way capacity of approximately
5,800 vehicles per hour on each of the canal bridges.

2.7.4 TRAFFIC VOLUMES

Traffic over the bridges has continued to increase over the last 35 years (see following
figure). However, traffic has decreased slightly since 2002. In 2009, the average daily
traffic (ADT) of both directions of travel on both highway bridges was over 95,000, with
asummer ADT of over 127,000. Of the two bridges, the Sagamore Bridge is more heavily
traveled. The difference in average year-round bridge traffic volumes in 2009 is 5,000,
as compared to the year 2000 when there were approximately 12,000 more vehicles
crossing the Sagamore Bridge than the Bourne Bridge.

Comparing annual volumes to summer volumes, it is clear that the difference between
the two has remained similar over the last decade (see following figure). Therefore, any
traffic growth must be a result of year-round traffic, and not seasonal traffic. When
compared to thirty years prior, bridge traffic volumes show significant change (see
following figure). Eight months of the year now exceed the peak volumes from 1975.
Moreover, the peak volumes from 1975 are now similar to current off-peak volumes.
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FIGURE 5 - COMBINED AVERAGE DAILY TRAFFIC OVER BOURNE AND SAGAMORE BRIDGES
(Source: MassDOT)
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FIGURE 6 - DIFFERENCE BETWEEN SUMMER AND ANNUAL AVERAGE DAILY TRAFFIC OVER
BOTH THE BOURNE AND SAGAMORE BRIDGES
(Source: MassDOT)
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FIGURE 7 - THIRTY-YEAR COMPARISON OF COMBINED AVERAGE DAILY TRAFFIC OVER THE
BOURNE AND SAGAMORE BRIDGES
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TABLE 1 - CAPE COD CANAL BRIDGES TRAFFIC VOLUMES 1971-2009
(Source: MassDOT)
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2.7.5 CAPE COD CANAL HIGHWAY BRIDGE MAINTENANCE

The Bourne and Sagamore bridges provide the only crossings of the Cape Cod Canal for
motorists, pedestrians and cyclists. Maintained by the U.S. Army Corps of Engineers,
the geometric design of each bridge includes a roadway width of 40 feet (four 10 foot
wide lanes) flanked by a 6-foot wide sidewalk on one side and a 2-foot wide safety curb
on the other. The roadways are separated from the sidewalks and safety curbs by 16-inch
high vertical granite curbing.

The bridges first opened to traffic in 1935. Historic records indicate a general upward
trend in the annual bridge crossings and this traffic is currently approaching 100,000
vehicles per average day. Over the decades, the bridges have been exposed to deicing
salts, the effects of which include progressive deterioration of the concrete deck and
some steel members of the bridges. These effects are compounded by the fact that the
bridges are located near salt water. An additional maintenance activity is the periodic
painting of the exposed steel portions of the bridges.

For certain maintenance activities, including repairs to the concrete deck, the worksite
requires the closures of two lanes. For a bridge undergoing maintenance, the four lanes
are reduced to two. Depending on the duration of the closure and the seasonal demand,
significant delays and backups may occur. The ACOE is committed to minimizing these
conditions by avoiding daytime lane reductions during the summer months and limiting
work to one bridge at a time. Please see the introduction for a discussion on the bridges
regarding long-range planning issues.

Estimates for delay at the Sagamore and Bourne Bridges

This section is intended to help identify critical “windows of opportunity” for scheduling
maintenance activities that require lane closures. Daytime during the July 4th holiday
weekend would be a bad time for such activity, whereas midnight in February would
have minimal impact. This analysis should help identify other time periods that may
also be acceptable.

Bridge volumes observed during recent work on the Sagamore and Bourne Bridges were
compared to volumes observed in April and October 1999. Volumes observed on the
Sagamore and Bourne Bridges during recent closures led to an identification of the one-
lane capacity of the bridges. A review of the hourly MassDOT traffic counts during the
lane closures indicates that a sustained flow of about 1,250 vehicles per hour can cross
the bridge in each direction. It is logical that some vehicles in the theoretical backup
would divert to the other bridge (for analysis purposes, assume 20%) and some trips
observed in 1999 would not be made (again, for analysis, assume 10%).
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In calculating the backups and delays, the cumulative number of cars that could
not be accommodated was divided by the bridge capacity to get the maximum
theoretical delay for an average weekday (this is the amount of time required for
the peak demand to dissipate). The results are shown in the following table:

TABLE 2 - THEORETICAL DAILY VEHICULAR DELAYS DURING BRIDGE LANE CLOSURES

April October

Sagamore Bridge Northbound 1.7 hours 4.4 hours
Southbound 2.4 hours 2.3 hours

Bourne Bridge Northbound 0.3 hours 0.4 hours
Southbound 0.3 hours 1.8 hours

Impacts to traffic will be most severe in the Fall during maintenance on the Sagamore
Bridge. Encouraging the use of the alternate bridge would be an important element of
any mitigation strategy. Impacts to the areas on bypass routes, (e.g., diversion from
Route 6 westbound at Exit 2 through Sandwich), will be significant and some planning to
minimize these impacts must also be done.

Strateqgies related to Bridge Maintenance

Several strategies are suggested for addressing the impacts of maintenance-related lane
closures. In all cases, adequate public notification is recommended. In 2009, the Army
Corps of Engineers established a website and email notification system for major
maintenance efforts on the bridges. The Cape Cod Commission is committed to
providing access to updates through the internet traveler information system
(www.gocapecod.org). By providing timely warnings of impending closures, travelers
may adjust travel mode, choice of bridge crossing and approach routes, or timing. The
bridges do need to be maintained in order to continue to provide safe passage to and
from the region. Foul weather may interfere sometimes in the maintenance efforts, and
as a result the schedule prolonged. The ACOE seems to now include this aspect in
consideration of the estimated maintenance schedule, and that has provided for
improved public expectations.

» Scheduling Maintenance Activities for Off-Peak Periods: minimizes disruptions to
traffic during heavy travel periods. The Army Corps is already making efforts to achieve
this - and should continue to do so. To the greatest extent possible, lane closures should
avoid summer months and daytime periods during the spring and fall.

« Intelligent Transportation Systems (ITS) is collection and dissemination of real-time
information through means such as cameras and/or cell phone data collection. The
information is available on the state traffic information website and 511 telephone
system. This allows for travelers to check online or via cell phones on current traffic
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conditions at the bridges. Radio stations also look up and provide updates on bridge
traffic. The Cape Cod Commission staff has included announcements of upcoming
maintenance activities and links to transportation providers on the Cape Cod
Commission Transportation Information Center (www.gocapecod.org). Included is a
link to the ACOE website to provide travelers with the latest information on lane
closures. Working together, the MassDOT and Cape Cod Commission (CCC) staff
outlined ITS improvements for the Cape Cod Canal bridge area. MassDOT then hired a
consultant to design ITS improvements, and the project was bid for construction in
September 2010.

e Improve Transportation Alternatives to Offset Automobile Crossings by increasing
express bus service, and improving marketing of bus and other alternatives. The
marketing should inform travelers of the advantages of using alternatives and the
disadvantages of driving during the lane closures. An additional strategy to enhance the
attractiveness of buses and high-occupancy vehicles would be to allow travel on the
shoulders (currently nonexistent on Route 6) of Routes 3, 6, 25, and 28 to bypass the
queues (under police supervision). This concept would include construction of
shoulders/breakdown lanes that could be used as a bus lane during peak times.

This would encourage a shift from single-occupant vehicles and would likely result in an
overall reduction of vehicles traveling through the lane closures.

« Traffic Management: reduces traffic conflicts. During periods of traffic congestion at
the Canal crossings, motorists seek alternate routes - regardless of whether or not such
routes actually save travel time. In addition, such routings have effect on the capacity of
the bridges, and may actually create bottlenecks in other locations such as the Exit One
on-ramp at the approach of the Mid-Cape Highway westbound at the Sagamore Bridge.
Techniques to be considered should include police officer traffic control, signage, and
turn restrictions.

2.7.6 CANAL AREA TRAFFIC MOVEMENTS

Using the Cape Cod Transportation Demand Model, an analysis of cross-canal traffic
patterns can be made. Cape Cod was separated into four quadrants, based on the
location’s primary approach to the Canal. For example, Route 6 is the primary point of
access to the Canal of people from Hyannis and easterly points in the region. The
primary point of access to the canal for people in Boston is Route 3. Using the model,
the levels of traffic between the 4 quadrants can be determined. These traffic flows are
illustrated in the following figure.

This analysis does not give specific traffic volumes over the bridges or supporting
roadways. What it shows is that 56,000 vehicles per day have a choice of what bridge to
take. Therefore, if traffic needed to be diverted to avoid congestion, 56,000 vehicles
could be potentially diverted based on a modeled average summer day.
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FIGURE 8 - CROSS-CANAL TRAFFIC, ESTIMATED 2004 SUMMER ADT

2.7.7 SUPPORTING ROAD NETWORK

In addition to the two highway bridges, there are several roadways that support
movement over the Canal. These include the Scenic Highway, Sandwich Road, Belmont
Circle, and the Sagamore Interchange. The Sagamore Interchange replaced the
Sagamore Rotary and area connections, beginning with the project advertising in 2004.
The before-and-after diagrams are shown in the figures below.
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FIGURE 9 - SAGAMORE CROSSING
(note: Sagamore Rotary has been eliminated — see following figure)
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FIGURE 10 - SAGAMORE INTERCHANGE DIAGRAM
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FIGURE 11 - BOURNE CROSSING
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2.7.7.1  Scenic Highway

Scenic Highway (U.S. Route 6) stretches approximately 3 miles from the Belmont Circle
to the Sagamore Interchange on the mainland side of the Cape Cod Canal. The roadway
is generally undivided four lanes, two in either direction, with a posted speed limit of 50
MPH. As sections of this roadway have been improved, there have been median
installations. The improvements at the Sagamore Interchange have extended a raised
median from the traffic signal at Bournedale Road to the Route 3 interchange near the
Sagamore Bridge. Another section of raised median is included with the new traffic
signal at Edgehill Road.

In addition to being an important connection between the Bourne and Sagamore
Bridges, The Scenic Highway also provides access to Buzzards Bay, Bournedale and
Sagamore. Most of the land along Scenic Highway is undeveloped but there are several
local businesses, a shopping plaza and a camping area along the roadway.

FIGURE 12 - SCENIC HIGHWAY (U.S. ROUTE 6), FACING EAST

Cape Cod Regional Transportation Plan | August 2011 Chapter 2.7: Cape Cod Canal Area

Page 243



FIGURE 13 - SCENIC HIGHWAY, FACING EAST

FIGURE 14 - SCENIC HIGHWAY AT THE BOURNEDALE ROAD INTERSECTION
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2.7.7.2 Sandwich Road

Sandwich Road connects the Bourne and Sagamore Bridge on the Cape Cod side of the
canal. The roadway stretches approximately three miles from the Bourne Rotary to
Interchange 1 of Route 6. The roadway has two undivided lanes, one in either direction,
and a posted speed limit of 45 MPH. Sandwich Road also provides access to Route 28,
Route 6A and Sagamore Village. The Upper Cape Cod Regional Technical School, John
Gallo Ice Arena, several residences, and a recreation area are located on Sandwich Road.

FIGURE 15 - SANDWICH ROAD FACING EAST
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2.7.7.3 Belmont Circle

The Belmont Circle is a rotary named after August Belmont who was the developer of the
original Cape Cod Canal. The circle is located at the intersection of Route 25 Interchange
2, Scenic Highway (U.S. 6), Buzzards Bay Bypass (U.S. 6), Head of the Bay Road, and
Main Street (Route 28) in Buzzards Bay. The rotary is shaped roughly like a trapezoid
about 1,990 feet in circumference. The longest side (from Main Street to Scenic
Highway) is approximately 650 feet long; the shortest side (from the Route 6 Bypass to
Main Street) is approximately 265 feet long. It was configured during the creation of the
Route 25 extension to the Bourne Bridge in 1987. The roadway has three lanes, traveling
counter-clockwise, and a posted speed limit of 45 MPH. Rotary traffic has the right-of-
way. Several businesses also have access points within the rotary.

FIGURE 16 - THE BELMONT CIRCLE, FACING EAST TOWARDS THE SCENIC HIGHWAY
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FIGURE 17 - SIGNS DIRECTING MOTORISTS THROUGH THE BELMONT CIRCLE
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2.7.7.4 Sagamore Interchange (formerly Sagamore Rotary)

The Sagamore Interchange is located at the base of the Sagamore Bridge on the
mainland side. Itis located at the intersection of Route 3 Interchange 1, Scenic Highway,
Route 6 and Route 3A. The intersection was previously the Sagamore Rotary. On
September 10, 2006, the rotary was officially removed, and replaced by an interchange.
The interchange includes a series of ramps for direct service to Route 3. Route 6 Scenic
Highway passes beneath newly constructed Route 3 bridges. The project includes
signalization at three intersections and will include a replacement Park-and-Ride lot
adjacent to the interchange.

FIGURE 18 - THE FORMER SAGAMORE ROTARY AND CONGESTION
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FIGURE 19 - ROUTE 3 CONGESTION AT THE FORMER SAGAMORE ROTARY, FROM SCENIC
HIGHWAY

FIGURE 20 - THE SAGAMORE INTERCHANGE OVERPASS, DURING CONSTRUCTION
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2.7.7.5 Route 6 Interchange 1

Route 6 Interchange 1 is located at the base of the Sagamore Bridge on the Cape side. It
allows access to Route 6 from Route 6A and Sandwich Village. Westbound access ramps
have direct access from Route 6A. The westbound on-ramp is within close proximity to
the upgrade of the Sagamore Bridge and is a source of significant queuing during heavy
off-Cape traffic. Service to and from Route 6 eastbound is via the “Mid-Cape Connector”
road from Sandwich Road. The Mid-Cape Connector is a two-way ramp system that
includes local unsignalized intersection access to a factory outlet center and the U.S.
military’s PAVE PAWS radar installation.

FIGURE 21 - THE MID-CAPE CONNECTOR (INTERCHANGE 1) NORTH OF THE OUTLET STORE
ENTRANCE

2.7.7.6 Bourne Rotary

The Bourne Rotary connects Route 28 and Cape Cod to the Bourne Bridge. It is located
at the intersection of Route 28 (MacArthur Boulevard), Trowbridge Road, Sandwich
Road, and the Bourne Bridge. The rotary is approximately 400 feet in diameter, and
approximately 1,250 feet in circumference. The roadway has two unmarked lanes,
traveling counter clockwise, and a posted speed limit of 25 MPH. Rotary traffic has the
right of way.
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2.7.8 RAILROAD BRIDGE

The third bridge over the Cape Cod Canal is also an United States Army Corps of
Engineers (ACOE) owned bridge, and is the vertical lift railroad bridge.

This bridge was substantially upgraded in 2001-2003 through a two-phase effort that
was coordinated by the Army Corps of Engineers with the Commonwealth of
Massachusetts Executive Office of Transportation (EOT), and cost approximately
$27,000,000. Please note that EOT is now the Massachusetts Department of
Transportation (MassDOT).

Rail information is contained in sub-chapter 2.4 of this Plan.
2.7.9 CONCLUSION

The Cape Cod Canal area highway system provides transportation infrastructure for
thousands of motorists and many truckers each day. The heavily-traveled and aging
highway bridges are becoming a continuing source of concern due to their narrow lanes
and frequent need for maintenance. Historic traffic growth now results in increases
throughout the year, resulting in off-season traffic of current years exceeding that of
peak summer conditions of a couple of decades ago. The railroad bridge serves an
important function in the transport of regional solid waste, and may have opportunities
for other uses such as passenger rail.

Because of the close relationship of the two highway bridges in the center of the Town of
Bourne with the connecting roadways for both local and intraregional traffic, the Canal
Area needs to be studied as a sub-system both in the region and connecting Cape Cod
with the rest of the world. This sub-system data collection and analysis approach will
allow for proposed transportation and access improvements to be analyzed in relation to
each other and overall, and will provide the most coherent effort to date. This is a critical
planning need and area for the region.
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2.8 SUB-REGIONAL ISSUES

Each town, village, business district, and even each neighborhood will have a slightly
different (and in a handful of cases a drastically different) set of options and conditions
that affect, and are affected by, travel. For a document of this scope it would be
impossible, and imprudent, to provide such detail. Some comparisons and evaluation
can be made at a larger scale. Therefore, transportation at the “local” scale is discussed
for Sub-Regions identified in the following figure and described in the following sections.

FIGURE 1 - CAPE COD SUB-REGIONS
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2.8.1 UPPER CAPE

The Upper Cape includes the towns
of Bourne, Sandwich, Falmouth, and
Mashpee. The Upper Cape is also
dominated by the Massachusetts
Military Reservation (MMR). There
is a portion of the MMR in all four
Upper Cape towns. Transportation
facilities are located within the
MMR, including freight rail service,
connections between Sandwich and
Bourne, and the Otis Air Force Base.
In addition, schools and jobs are
located within the base.

The Upper Cape towns make up the
mainland gateway to the Cape. They
consist of 38% of the land area of
Cape Cod, and contain 86,526 (2009
Census estimates) residents or
39.1% of the Cape’s population. For
Cape residents, they also contain
35.1% (31,051 of 88,409) of the jobs
in the county. The Upper Cape area
includes regional and local services, such as the transportation connections, shopping
centers, and Falmouth Hospital.

This area is identified as the Upper Cape (despite its compass-orientation compared to
other sub-regions) since it is the closest to the mainland (and rising elevations).

2.8.1.1 Transportation Facilities

The transportation infrastructure in this sub-region includes approximately 1,200 miles
of roadway, intercity and local bus services, limited rail service, and ferry service.

Roadway Network

The Cape Cod Canal bisects the towns of Bourne and Sandwich and is bridged in just
three places, two for vehicular traffic and one for rail. The three major corridors that
connect this sub-region to other parts of Cape Cod are Route 6A, Route 6, and Route 28.
Regarding both Falmouth and Mashpee, both Route 6A and Route 6 have functions
distinct from roadways such as Route 28. Since Route 6 and Route 6A provide only
provide service well beyond the boundaries of these towns, their function is limited to
longer-distance regional travel for travelers to or from Falmouth or Mashpee. Additional
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regional corridors serve as a network for the sub region. Route 151 from Route 28 in
Falmouth near the Bourne town line crosses through North Falmouth and connects to
Route 28 in Mashpee. Route 130 from Route 6A to Route 6 in Sandwich and on to Route
28 in Barnstable just east of Mashpee/Barnstable town line connects Mashpee with
Sandwich and allows access to Route 6.

Transit Service

Bonanza Bus Lines/Peter Pan provides intercity service from this sub-region to Boston
and Logan Airport and Providence, Rhode Island. The CCRTA operates the SeaLine; a
regional year-round fixed route bus service that travels from Falmouth through Mashpee
primarily on Route 28 to the Hyannis Transportation Center. The Park-and-Ride
commuter lot in Sagamore is serviced by P&B for trips to and from Boston. The CCRTA
operates the “WHOOSH,” a summer trolley shuttle, between downtown Falmouth Mall
and Woods Hole. Additionally, the Greater Attleboro Regional Transit Authority
(GATRA) operates the “OWL” (Onset-Wareham Link) with service to the Massachusetts
Maritime Academy, Main Street in Buzzards Bay, and across the Bourne Bridge to
Tedeschi’s (convenience store) near the Bourne Rotary. The Cape Cod RTA b-bus/Dial-
A-Ride Transportation (DART) service is a paratransit service operating seven days a
week for any resident in the upper Cape.

Ferry Service

This sub-region also has links by water between Falmouth and Martha’s Vineyard. The
Steamship Authority ferries operate between Woods Hole and the Vineyard carrying
passengers, bicycles, automobiles, and trucks. In the summer of 2010, the SSA operated
close to 30 round trips per summer weekday (some of these trips were freight deliveries,
and would only take passengers if space was available). In addition, two private ferry
operators provide passenger service between Falmouth Harbor and Martha’s Vineyard
during the summer season.

Bike Facilities

The Boston to Cape Cod Bikeway, also known as State Bicycle Route 1 and the Claire
Saltonstall Bikeway reach the Cape Cod region on Route 3A in Bourne and follows Route
3A to Meetinghouse Road that connects to the Sagamore Bridge. Once over the Bridge,
this bicycle route connects with Route 6A to the intersection with Route 130 in
Sandwich. State Bicycle Route 1 proceeds south on Route 130 to its junction with the
Service Road in Sandwich. The bike route continues on the Service Road in Sandwich
and into the Town of Barnstable. Other bicycle trails include the bike paths along both
sides of the Canal in Bourne and the Shining Sea Bike Path which connects North
Falmouth to Woods Hole passing the downtown.
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Rail Service

The third bridge across the Cape Cod Canal is the railroad bridge. Typical Cape Cod
freight shipments by rail are made three to four times per day year round; this is
primarily to transport trash to the SEMASS waste-to-energy plant in Rochester. The
Cape Cod Central Railroad operates excursion train service between Hyannis and
Sandwich (typically four round trips during the tourist season).

2.8.1.2 Transportation Issues and Problems

Under-utilized third (rail) bridge over the Cape Cod Canal;

Most of freight shipment is by trucks;

Recent land development which is auto-oriented;

A need for more local transit service;

Motor vehicle traffic congestion on highway bridges;

Improved ferry service from off-Cape locations to the islands; and
Maintenance of Bridges

Cape Cod Canal Area

An important transportation subset of the Upper Cape contains the roads and bridges
along and over the Cape Cod Canal. The Canal Area includes the approaches to the
Sagamore and Bourne Bridges and the roadway systems that serve the area. This area
has been the subject of a number of studies that have looked at improvements and major
new construction such the replacement of the old Sagamore Rotary.

A number of promising projects have been developed by the Canal Area preliminary
planning study which includes:

e Sandwich Road Parkway
e Relocation of Interchange 1
- Interim closures of the westbound Exit 1 on-ramp to help improve traffic flow
over the Sagamore Bridge in the off-Cape direction
e Median Barrier for the Scenic Highway
e Scenic Highway/Route 25 Ramp
e Canal Area Intelligent Transportation Systems (ITS)

Two of these projects (Sandwich Road Parkway and the Scenic Highway/Route 25
Ramp) have been adopted by the Bourne Planning Board. These promising projects
need to be pursued further as they appear to have significant potential benefits. The
Cape Cod Canal area transportation system is discussed in greater detail in the previous
sub-chapter (2.7).
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2.8.2 MID-CAPE

The Mid-Cape includes the towns of Barnstable, Yarmouth, and Dennis and form the
“urban core” of the Cape. They include 27% of the land area of Cape Cod, and contain
85,550 residents or 38.7% of the Cape’s population. They also contain 44.1% (38,956 of
88,409) of the jobs in the county.

2.8.2.1 Transportation Facilities

The transportation infrastructure for this sub-region includes approximately 800 miles
of roadways, intercity and local bus services, limited rail service, commercial airline
service and ferry service. An intermodal transportation center to coordinate these
different transportation services in Hyannis was opened in 2002 near the existing bus
and railroad stations. Mobility to and within this “urban core” is beneficial for access to
regional and local services, such as the transportation connections, the Cape Cod
Hospital, Route 132 retail areas and downtown Hyannis. Other facilities in the
Barnstable/Yarmouth area include Cape Cod Community College, located on Route 132,
the YMCA, the Cape Cod Conservatory, and the Barnstable County Complex on Route
6A.

The major west-east corridors (Route 6, Route 6A, and Route 28) link the towns of
Barnstable, Yarmouth, and Dennis both amongst each other and the other sub-regions of
Cape Cod. Rail right-of-way comes into the Town of Barnstable from the west and forks
with one section heading through Yarmouth and Dennis to Route 134 and the other
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turning south, terminating in Hyannis. This sub-region also has links by air and water
in the Hyannis area of Barnstable. Commercial air services are available at the
Barnstable Municipal Airport and ferries operate from Hyannis Harbor to the islands.

Roadway Network

The three primary roadway corridors are Route 6, Route 28, and Route 6A. Route 6isa
four-lane freeway divided by a vegetated median. Route 28 is mostly a two-lane roadway
with occasional turning lanes, with a short, four-lane section in Centerville. Route 6A is
an historic/scenic byway with two narrow lanes and roadside features such as stone walls
and large trees.

The limited-access, four-lane, median-divided, Mid-Cape Highway, or Route 6, has five
access points through this section of Cape Cod. Major regional roadways emanate in
both northerly and southerly directions from the Route 6 exits. Commercial areas have
developed on four of these north/south connectors increasing travel demand and leading
to sections of widened four-lane roadway on Route 132 and three lanes on Union
Street/Station Avenue.

Transit Service

Scheduled Plymouth & Brockton Street Railway Co. bus service operates from Boston
into Hyannis on Route 6 stopping at the Park-and-Ride commuter lot in Barnstable and
continuing down Route 132 and Barnstable Road to the transportation center in
downtown Hyannis. The Cape Cod RTA operates a regional year-round fixed route bus
service called the SeaLine from Falmouth to the Hyannis Transportation Center. Along
Route 28 from Hyannis to Orleans, the Cape Cod RTA operates the H20 Line, a year-
round bus service. The Cape Cod RTA also operates a paratransit service called the b-
bus/Dial-A-Ride Transportation (DART). The b-bus/DART operates in all towns of the
mid-Cape, 7 days a week, year round.

Bike Facilities

The State Bicycle Route 1 or Claire Saltonstall Bike Route follows the Service/Access
Road in Barnstable from the Sandwich town line across Route 149 to Route 132, Route
132 to Phinneys Lane, Phinneys Lane/Hyannis Road to Route 6A, and east to Setucket
Road in Yarmouth. This route continues along Setucket Road as a bike path into Dennis
and Brewster. The western trailhead of the Cape Cod Rail Trail is located on Route 134.

A north/south bicycle path branches from the Claire Saltonstall route at Route 149 and
heads south along Old Stage Road leading to a path along the south side of Route 28
which runs east to Bearses Way in Hyannis. Many bicyclists are making trips in the sub-
region though few roadways comfortably accommodate bicycle use.
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Air Service

This region contains the major commercial airport on Cape Cod, Barnstable Municipal
Airport. Air service is available several times each day on several different carriers
between the Barnstable Municipal Airport and other destinations including the Islands
and Boston.

Rail Service

The Cape Cod Central Railroad operates excursion train service between Hyannis and
Sandwich. Service includes four round trips of various types of excursions on Tuesdays
through Sundays during the tourist season.

Ferry Service

The Steamship Authority operates passenger, automobile, and truck ferry service
between Hyannis and Nantucket year-round. Private companies operate passenger
service between Hyannis and Nantucket year-round and passenger service between
Hyannis and Martha’s Vineyard during the summer.

North/South Transportation Links

There are five areas within the Mid-Cape that provide north/south transportation
connections from the transportation “spine” of Route 6:

Roadway Links

In the western part of Barnstable, Route 149 (a two lane roadway) connects Route 6A
and 28 as well as providing access to Route 6 at exit 5.

Route 132 in Barnstable/Hyannis provides a link from Route 6A and Route 6 at Exit
6 to the Barnstable Municipal Airport and Route 28 at the Airport Rotary where
Route 132 terminates. Route 132, the Cape’s largest commercial and retail corridor, is
two lanes from Route 6A to just before the signalized intersection at Phinneys Lane
where it widens to an undivided four lane roadway. The four lane roadway continues
through three more signalized intersections to the Capetown Plaza and the Cape Cod
Mall entrances where a small median barrier exists. Route 132 narrows as it
approaches and connects with Route 28 at the Airport Rotary.

Willow Street in Yarmouth at Route 6, exit 7 connects with Route 6A to the north and
Yarmouth Road at the Barnstable town line which leads to Route 28 and into
Hyannis for an alternative to 132 for access to the downtown area. This access to
Main Street, Hyannis passes the new Steamship Authority parking lot at the corner
of Yarmouth Road and Main Street; this lot is just east of the railroad tracks and the
Hyannis Transportation Center. In addition, this exit is the primary access route to
the Cape Cod Hospital from Route 6. From Willow Street near the Route 6 exit
ramps, Higgins Crowell Road provides a connection to Route 28 in West Yarmouth.
Higgins Crowell Road also intersects with Buck Island Road, an alternative to Route

Cape Cod Regional Transportation Plan | August 2011 Chapter 2.8: Subregions

Page 259



28 for east-west traffic in the area and may be realigned at the Willow Street end to
improve traffic flow at Exit 7. Further south from Route 6 down Willow Street is
Camp Street which also connects both to Buck Island Road and Route 28. Though
travel demand is high in this area, few alternative provisions are present. The Town
of Yarmouth has recently constructed improvements for Buck Island Road which
include bicycle accommodation. Route 28 has bicycle traffic, especially in the
summer season when seasonal workers commute via bicycle, yet the roadway has
many access points and no markings for bicyclists.

Union Street/Station Avenue at Exit 8 in Yarmouth is a main connector between
Route 6A and Route 28 for destinations in Yarmouth and Dennis. This corridor
includes an undivided roadway and offers few alternatives to the automobile.

Route 134 in Dennis provides a link form Route 6A in the north and Route 28 in the
south to Route 6. Local road connections at either end serve neighborhoods and
beaches. This roadway is two lanes except for a four-lane section between Route 6
and Upper County Road. This section, near the Patriot Square shopping center also
includes a center lane for turning. Traffic signals are located at Route 6A, Setucket
Road, Bob Crowell Road, Patriot Square, T.F. Smith Road, Upper County Road, and
at Route 28. Adjacent to Route 134 is the parking lot for the western end of the Cape
Cod Rail Trail. The interchange at Route 6 and 134 is the first full-cloverleaf
(directional ramps at all four quadrants) on Cape Cod.

Transit Service

A year round bus service connecting the villages of Cotuit, Marstons Mills, and West
Barnstable via Route 149 was tried from November 1995 through June 1996 and had
little ridership. The area is primarily low-density housing north of Route 6.

The Cape Cod Regional Transit Authority operates a local bus service called the
Villager. The Villager service begins at the Barnstable County complex, travels along
Route 6A to Route 132 and connects with each of the Malls and to the Barnstable
Municipal Airport and terminates at the Hyannis Transportation Center. The bus
operates eleven daily round-trips, Monday through Friday, and seven round-trips on
Saturdays.

2.8.2.2 Transportation Issues and Problems

Geography, environmental constraints, cost, character issues, and policy restraints
generally make it difficult to building additional highway systems or add capacity to the
existing roadways. Many in the area have expressed a strong desire to find alternatives
to widening roadways.

Development of a more balanced and coordinated system will improve the efficiency of
the Barnstable/Yarmouth area infrastructure in a cost-effective and environmentally
friendly manner thereby improving the quality of life. Town-level policy and land use
decisions affect the operation of the transportation assets and must include
consideration of the transportation implications. Growth centers must be chosen which
provide for efficient transit connections to encourage this alternative. With
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redevelopment or new development along major routes, the responsible agencies should
require a transit oriented connection to the major roadways and require parking to be
located at the back or side of the development. To support development of these
alternate modes in the Barnstable/Yarmouth area, some alternatives have been
identified:

e The intermodal center in Hyannis has the potential to create a more efficient,
connected system for transfers between modes which will aid in allowing for more
trips without an automobile. In addition, increased trips by pedestrians and
bicyclists will be encouraged with improvements for safety of these trip types.

e Accommodation of bicycles with the addition of lanes for this mode should be
considered for major routes such as Routes 28 and 132.

e A bicycle connection to the intermodal center site as a spur from the westerly
extension of the Cape Cod Rail Trail into Yarmouth and Barnstable will provide
additional alternative mode benefits for the region.

2.8.3 LOWER CAPE

The Lower Cape includes the towns of Harwich, Chatham, Brewster, and Orleans and
lies east of the heavily developed Mid-Cape and south of the Outer Cape. These towns
make up the “elbow” of Cape Cod. This sub-region is approximately 19% of the land area
of the Cape. In 2000, these towns contained 35,231 residents (15.9% of the Cape) and
15% (13,241 of 88,409) Cape Cod'’s jobs.
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2.8.3.1 Transportation Facilities

This region has an extensive network of roads; 63 miles of state highways and over 400
miles of local roads. However, it has a limited transit system. It does, however, contain
several bikeways and roads appropriate for biking. Mobility across this region is
important because it provides the only land connection to the Outer Cape. It also
contains several regional destinations such as Nickerson State Park, Cape Cod National
Seashore sites, and the commercial center of Orleans.

Roadway Network

Routes 6, 6A, and 28 all traverse the region from the Dennis boundary to the Orleans
rotary, where they all meet. In addition, Routes 134, 124, and 137 cross the sub-region
from north to south, Route 39 also cuts across Harwich and Chatham, providing a
shorter route than Route 28 across the southern part of the sub-region. In 1996 a Park-
and-Ride lot with room for 77 cars opened at the Route 6/Route 124 interchange in
Harwich (exit 10).

It is interesting to note that the directional signs on some state routes in this sub-region
are confusing due to the geography of the sub-region. For example, Route 28 is signed as
Route 28 South as it heads from Dennis to Orleans despite the fact that it travels first
east, then north before ending at the Orleans Rotary.

Transit Service

P&B operates 6 round-trips per day along Route 6 from Hyannis to Provincetown during
the summer. The Cape Cod RTA runs six trips per day on the H20 Line along Route 28
from Hyannis to Orleans. Introduced in 2006, the Flex service provided fixed-schedule
service with deviations of up to 3 mile from its main route. Flex service included major
corridors and destinations in the towns of Harwich, Brewster, Orleans, Eastham,
Wellfleet, and Truro, in addition to coordination with Provincetown shuttle service.

Rail Service

Tracks coming from the west have been abandoned east of the Yarmouth transfer
station. There is no longer any rail service in this sub-region. The tracks that formerly
crossed into the region have now been replaced by the Cape Cod Rail Trail.

Bike Facilities

The main bike facility in this sub-region is the Cape Cod Rail Trail, built on the old rail
right-of-way from Dennis to Wellfleet. This route provides a major east-west corridor for
(mostly recreational) bike traffic across the elbow of Cape Cod. This bike path is
uninterrupted and serves many villages, beaches, and Nickerson State Park where
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additional bike facilities exist. The Harwich-Chatham Spur connects downtown Chatham
to the Rail Trail near Harwich center.

Air Service

There is only one airport in this region, Chatham Airfield, and no scheduled commercial
traffic uses this airfield.

Ferry Service

High speed passenger ferry service, which accommodates bicycles, operates from
Harwich to Nantucket during the summer. This service operates from late May until
Columbus Day and includes 3 round trips per day.

2.8.3.2 Transportation Issues and Problems

This area is generally less congested than other areas of the Cape, although certain road
segments such as Main Street in Chatham, west of downtown, operate well over capacity
during peak hours. However, as noted in the Monomoy Capacity Study, the roads of this
region are predicted to become considerably more congested in the next ten years if
current land use patterns and growth rates continue. If the current trend of converting
seasonal housing to year-round use continues, congestion could continue to worsen, and
may persist for longer portions of the year.

The Lower -Cape region is also where Route 6 becomes a limited access highway with
one lane in each direction (between exit 9 in Dennis and exit 10 in Harwich). This is an
unusual configuration, particularly because an entire section of the highway is built
along only half of the right-of-way. The right-of-way was acquired as part of the original
plan to build a four lane highway all the way to the Orleans rotary from the Cape Cod
Canal. Lane separation, a center berm, and delineation improvements were installed in
the late 1980s and early 1990s to improve safety for two-lane operation.
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2.8.4 OUTER CAPE

The Outer Cape includes the towns Eastham, Wellfleet, Truro, and Provincetown. Much
of the Outer Cape is protected from development by the National Seashore. The Outer
Cape towns include 16% of the land area of Cape Cod, and contain an estimated 13,844
year round residents (6.3% of the Cape). They also possess 5.8% (5,161 of 88,409) of the
jobs in the county.

2.8.4.1 Transportation Facilities

Transportation infrastructure includes over 430 miles of state and town maintained
roadway, limited intercity and local bus services, commercial airline service, and
passenger ferry service. Various bicycle paths exist through the area; pedestrian facilities
are primarily located in village centers.

Route 6 is the major north-south corridor that links the Outer Cape towns - both to each
other and the other sub-regions of Cape Cod. Small-scale commercial air services are
available at the Provincetown Airport. Passenger ferries between Provincetown and
Plymouth or Boston operate 6 round trips during the summer.
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Roadway Network

The main road in the region, Route 6, includes a four lane undivided cross-section
through most of Eastham without shoulders. From South Wellfleet to Truro, Route 6 is
restricted to two lanes with shoulders and occasional turning and through lanes at
intersections. In North Truro to Provincetown, Route 6 is four lanes with a vegetated
median in some sections.

Transit Service

Scheduled Plymouth & Brockton Street Railway Co. bus service operates from
Provincetown to Hyannis. Currently the service operates 5 round trips per day,
including stops in Provincetown, North Truro, Truro, Wellfleet, South Wellfleet, North
Eastham, and Eastham. A paratransit service called the b-bus/Dial-A-Ride
Transportation (DART) is available in these towns and is provided by the Cape Cod
Regional Transit Authority (Cape Cod RTA) on an “on call” basis. Introduced in 2006,
the Flex service provided fixed-schedule service with deviations up to 3/4 mile from its
main route. Flex service included major corridors and destinations in the towns of
Harwich, Brewster, Orleans, Eastham, Wellfleet, and Truro, as well as in coordination
with the Truro-Provincetown shuttle service.

Bike Facilities

The Cape Cod Rail Trail connects the area from other parts of the Cape. The original
route used Rock Harbor Road; the bicycle bridge in Orleans allows the trail to follow
former railroad right-of-way all the way through Eastham to LeCount Hollow Road in
Wellfleet. The State Bicycle Route 1 or Claire Saltonstall Bikeway (which uses the trail)
continues along side roads and bike path segments until North Truro and Provincetown
where it follows Route 6A.

Air Service

This region contains Provincetown Airport. Typical air service from and to Boston runs
between 5 and 8 trips in each direction per day in the summer and 6 trips per day in the
winter.

Ferry Service

Passenger ferry service operates from Provincetown to Boston and Plymouth during the
summer. For 2010, there are 3 round trips per day scheduled between Provincetown and
Boston with an additional excursion trip on summer Saturdays. One roundtrip is
scheduled to and from Plymouth. These services operate in the tourist season. The Cape
Cod Commission Strategic Plan for Expanded Water Transportation to Provincetown
had several recommendations for expanding the service to the "shoulder seasons" due to
increasing demand for service.
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2.8.4.2 Transportation Issues and Problems

Some Outer Cape roadways are operating near design capacities, due to the rise in
tourism and year-round populations in the region and an increased reliance on single-
occupant vehicles. However, geographic, cost, character issues, and policy restraints
largely preclude building additional highway systems or adding capacity to the existing
roadways. In other parts of the country where roadway widening has been possible,
mobility was generally not enhanced for the long term. Public consensus indicates a
strong desire to find alternatives to widening roadways.

Some alternatives have been identified. Creation of a convenient trolley shuttle system
and facilities to encourage use of bicycles for commuting will help by providing
alternatives to driving alone.

2.8.5 CONCLUSION

Transportation to, from, and within Cape Cod is in many ways unique. Each its own
microcosm — the Cape’s sub-regions are faced with their own limitations and
opportunities. The roughly linear geography of the Cape means that transportation
decisions in one sub-region will affect its neighbors to varying degrees. Therefore,
decisions made for a particular sub-region are usually not amenable to a “one-size fits
alls” approach.

The Upper Cape transportation system serves as a gateway to all fifteen Barnstable
County towns, and decisions should respect the needs of local travelers in addition to
inter-regional travel. The Mid-Cape area includes many of the regional services (e.g.,
Airport, Hospital, etc.) and is a major employment center. The Lower Cape communities
mark a transition to more seasonal activity. Home to most of the Cape Cod National
Seashore’s attractions, the Outer Cape’s relative remoteness from urban centers
corresponds to the largest annual cycle of low-to-high levels of traffic.
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The concern over safety is made clear in the first goal of the Regional Transportation
Plan:

“Create a transportation system that provides safe travel options for people and
freight, and protects users from natural and external threats.”

Transportation users have a right to a transportation system where their person and
possessions will arrive at their destinations unharmed and undamaged. Moreover,
protecting the value of freight traveling over the transportation network is essential to
the economy of Cape Cod. Therefore, it is important that transportation infrastructure
be designed to minimize the possibility of hazardous situations or accidents. Existing
traffic laws must also be enforced to prevent the improper use of the transportation
system. For all of these reasons, the Regional Transportation Plan sets the goal of
providing safety for people and goods.

This chapter includes sections describing the seasonal and year-round issues affecting
traffic safety including a description of the Cape demographics and some information
about how they will change over time. Summaries of important safety studies are
presented as well.

3.1 SAFETY PROBLEM AREAS

During the public process for this plan a comment form was distributed. Included in the
guestionnaire was a question asking each respondent to look at the Cape as a whole and
identify the worst regional safety locations. Collectively, the greatest number of
responses listed specific or generic locations along Route 6. This was followed up by
responses listing Route 28.

One of the questions asked was tied to the town that each respondent either resided in or
spent the most time in while visiting Cape Cod. The question asked “...list the top three
areas that have the worst LOCAL SAFETY problems.” The responses were reviewed and
the following table presents a list of the top two locations in each town indicated as safety
problems:
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TABLE 1 - RTP LOCAL SAFETY PROBLEM AREAS (FROM PUBLIC COMMENT FORM)

Town Location #1 Location #2
Barnstable [Rt 28 Main St
Bourne MacArthur Blvd Bike/Pedestrian Safety
Eastham |Rt 6 (left turns) Samoset Rd/Cape Cod Rail Tr
Falmouth [Rt 28 Teaticket Hwy Woods Hole Rd/Locust St
Harwich Rt 39/Pleasant Bay Rd Rt 28/Sisson Rd
Mashpee  |Mashpee Rotary Rt 28/Quinnaquissett
Orleans Rt 6A/Rt 28 Main St/Old Colony Way
Truro Rt 6 (left turns) Rt 6 (passing on right)
Station Ave (between Old
Yarmouth [Townhouse Rd & Rt 6) Rt 28

(Responses as of 8/23/2010)

3.1.1 INTERSECTIONS OF CRITICAL SAFETY CONCERN

In 2010, the Cape Cod Commission began an effort to rank the top intersections of
critical safety concern across Cape Cod. Before the data could be gathered and sorted
into any particular order or rank, it was necessary to specify the characteristics that
signify an intersection as a safety concern. The Commission decided that there are
several ways to interpret crash data — meaning, several possible ways to determine which
intersections are of highest safety concern.

The Cape Cod Commission identified four methods of sorting data to create a top list of
intersections of critical safety concern:

e Based on Number of Crashes: Perhaps most simple method is to look
at the total number of crashes for each intersection and then rank them
from most number of crashes to least. This method is very basic, in that it
does not consider the severity of the crashes or the number of vehicles
using the roadway.

¢ Based on Equivalent Property Damage Only (EPDO): This
method considers the severity of each intersection’s crashes. An
intersection’s EPDO value is determined using a formula that weights
each crash based on whether it included a fatality, an injury but no
fatality, or property damage only. Fatal crashes are assigned a value of
ten; injuries are assigned a value of five; and property damage only
crashes are assigned a value of one. To determine an intersection’s EPDO,
the weighted values are summed to an aggregate value. Under this
method, the intersection with the highest EPDO value is ranked most
dangerous.
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e Based on Crash Rate: A crash rate for an intersection compares the
number of crashes to the number of vehicles passing through it. The crash
rate is interpreted as number of crashes per million entering vehicles. It is
possible an intersection with many crashes is not geometrically flawed or
in poor condition, but merely a victim of the law of averages — many
entering vehicles inflating the number of crashes. The crash rate method
attempts to distinguish intersections with safety problems relative to their
usage.

e Based on EPDO Rate: This method is based on the same idea as using
the crash rate, whereas it compares an intersection’s EPDO to its usage.
The EPDO rate is interpreted as EPDO per million entering vehicles. The
vehicle with the largest EPDO rate is ranked number one under this
method.

Base data for this analysis was provided by the Massachusetts Department of
Transportation (MassDOT) in the form of geographically located crash clusters. The data
provided by MassDOT included the number of reported crashes at each intersection and
the severity of the crashes. It should be noted, however, that this dataset only includes
incidents whose reports contained enough information to accurately locate them. Of the
12,001 crash reports collected by the Massachusetts Registry of Motor Vehicles, 9,220
incidents were located by MassDOT. The incidents are mapped on the following figure.

FIGURE 1 - CAPE COD LOCATED CRASHES 2006-2008
(Source: MassDOT Crash Records 2006-2008)
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In an effort to create a more robust dataset, the Commission solicited the police
department of each Barnstable County town for crash statistics on their most dangerous
intersections. There is a wide range between towns in terms of their ability to produce
this data. In total, the Commission received top crash lists and the supporting data from
ten of fifteen towns. No department was able to provide the severities of crashes for
their high crash lists. The information from local data is limited to the number of crashes
per intersection. Without severity information, the local data could only bolster the data
that were being used in creating the lists that use crash numbers and not EPDO. There
are significant differences in the number of crashes at intersections as reported by
MassDOT versus the local police departments.

In each of the following top crash location lists, select intersections are succeeded by a
subscript. The subscript is a reference to a note in the Index of Notes table, which follows
the fourth top crash list. The notes refer to any structural changes that have occurred or
will occur at the intersections, and also highlight any studies that may have included the
intersections.
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TABLE 2 - TOP LOCATIONS BASED ON NUMBER OF CRASHES

Rank Intersection Town Crash #
1 |Route 6 (Mid-Cape Highway) @ Route 132 (lyannough Road) - Exit 6, Barnstable 128
2 |Route 6 (Mid-Cape Highway) @ Route 134 (East West Dennis Road) - Exit 9, Dennis 99
3 |Otis Air Force Base Rotary @ Rt 28 / Sandwich Rd / Connery Aves; Bourne 88
4 |Route 6 (Mid-Cape Highway) @ Willow Street - Exit 7, Yarmouth 86
5 [Route 6 (Mid-Cape Highway) @ Route 149 (Prospect Street) - Exit 55 Barnstable 83
6 |Route 6 (Mid-Cape Highway) @ Station Avenue - Exit 8 Yarmouth 78
7 |Route 6 (Mid-Cape Highway) @ Route 130 (Forestdale Road) - Exit 24 Sandwich 73
8 |Bourne Rotary @ Rt 28 / Sandwich Rd / Trowbridge Rd Bourne 71
9 |Route 25 @ Bourne Bridge Bourne 68
10 |Route 28 (Falmouth Road) @ Bearses Way, Barnstable 60
11 [Route 28 (Falmouth Road) @ Route 149 (Prospect Street)s Barnstable 56
12 |Route 6 (Mid-Cape Highway) @ Chase Rd - Exit 4, Sandwich 55
13 |Belmont Rotary @ Rt 28 / Rt 6 / Rt 6 Bypass / Head of the Bay Rd Bourne 54
14 [Route 28 (Falmouth Road) @ South County Roadyg Barnstable 52
15 [Route 28 (lyannough Road) @ Yarmouth Road; Barnstable 48
16 |Route 134 (East West Dennis Road) @ Upper County Road;, Dennis 44
16 [Route 6 (Mid-Cape Highway) @ Route 124 (Pleasant Lake Avenue) - Exit 10 Harwich 44
16 [Route 6 (Mid-Cape Highway) @ Quaker Meeting House Rd - Exit 3,3 Sandwich 44
19 [Route 28 (Falmouth Road) @ Osterville West Barnstable Road Barnstable 43
19 |Route 132 (lyannough Road) @ Shoot Flying Hill Road, , Barnstable 43
21 |Airport Rotary @ Rt 132 / Rt 28 EB/WB / Barnstable Rd;5 Barnstable 42
22 |Route 132 (lyanough Road) @ Phinneys Lane 4 Barnstable 40
23 [Route 132 (lyannough Road) @ Independence Road / Enterprise Road;; Barnstable 36
24 |Eastham Rotary @ Rt 6A/28 / Rt 6, Smith Lnyg Eastham 35
24 |Route 28 @ Route 151 (Nathan Ellis Highway) Falmouth 35
24 |Route 28 (Falmouth Road) @ Old Stage Road, 4 Barnstable 35
27 |Route 28 (Chatham Road) @ Route 6A (Cranberry Highway),g Orleans 33
28 |Mashpee Circle @ Rt 28 / Rt 151 / Great Neck Rd Mashpee 32
29 [Route 28 (Falmouth Road) @ Pitchers Way Barnstable 31
29 [Route 28 (Falmouth Road) @ Lincoln Road Barnstable 31
31 |Sandwich Road @ Adams Street Bourne 30
32 [Route 134 (East West Dennis Road) @ Market Place Dennis 27
33 [Theophilus F. Smith Road @ Cumberland Farm / Patriot Square SD Dennis 25
33 [Route 6A (Sandwich Road) @ Sagamore Bridge Connector Bourne 25
33 |Route 28 (Main St / lyannough Rd) @ East Main Street,, Yarmouth 25
36 |Route 28 (Falmouth Road) @ Phinneys Lane,, Barnstable 24
36 |Route 151 (Nathan Ellis Highway) @ Sandwich Road Falmouth 24
36 |Route 28 (Main Street) @ Depot Street Dennis 24
36 |Route 28 (Main Street) @ Route 134 / Swan River Road,s Dennis 24
40 |Route 6 WB Off ramp @ Route 6 (Scenic Highway) Bourne 22
40 |Route 6 (GAR Hwy) @ Brackett Road / Old County Road,, Eastham 22
40 |Route 6 (Mid-Cape Highway) @ Route 6A (Cranberry Highway) - Exit 12 Orleans 22
40 |Route 6 (Mid-Cape Highway) @ Route 137 (Long Pond Road) - Exit 11,5 Harwich 22
40 |Station Avenue @ Whites Path, Yarmouth 22
45 |Buck Island Road @ West Yarmouth Road Yarmouth 20
45 |Sandwich Road @ Brick Kiln Road Falmouth 20
45 |Station Avenue @ Old Town House Road Yarmouth 20
45 |Route 130 (Forestdale Road) @ Cotuit Road Sandwich 20
49 |Main Street @ Tonset Road Orleans 19
49 |Spring Bars Road @ Worcester Court Falmouth 19
49 |Route 28 (Teaticket Highway) @ Stop and Shop SD Falmouth 19
49 |Route 134 (East West Dennis Road) @ Bob Crowell Rd / Hemlock Ln / Agway SD Dennis 19

Source: MassDOT 2006-2008 Crash Data and Towns of Barnstable County
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TABLE 3 - TOP LOCATIONS BASED ON EQUIVALENT PROPERTY DAMAGE ONLY

Rank Intersection Town Crash #| EPDO
1 |Route 6 (Mid-Cape Highway) @ Route 132 (lyannough Road) - Exit 6, Barnstable 128 314
2 [Route 6 (Mid-Cape Highway) @ Willow Street - Exit 7, Yarmouth 86 204
3 |Route 6 (Mid-Cape Highway) @ Route 134 (East West Dennis Road) - Exit 9,  |Dennis 99 187
3 |Route 6 (Mid-Cape Highway) @ Route 149 (Prospect Street) - Exit 55 Barnstable 83 187
5 |Route 6 (Mid-Cape Highway) @ Station Avenue - Exit 8 Yarmouth 78 182
6 |Otis Air Force Base Rotary @ Rt 28 / Sandwich Rd / Connery Avez Bourne 88 172
7 |Route 25 @ Bourne Bridge Bourne 68 148
8 |Route 6 (Mid-Cape Highway) @ Route 130 (Forestdale Road) - Exit 25 Sandwich 73 145
9 [Route 6 (Mid-Cape Highway) @ Chase Rd - Exit 44 Sandwich 55 128
10 |Bourne Rotary @ Rt 28 / Sandwich Rd / Trowbridge Rd Bourne 71 115
11 |Belmont Rotary @ Rt 28 / Rt 6 / Rt 6 Bypass / Head of the Bay Rd Bourne 54 110
12 |Route 6 (Mid-Cape Highway) @ Quaker Meeting House Rd - Exit 3,3 Sandwich 44 104
13 |Route 134 (East West Dennis Road) @ Upper County Road;, Dennis 44 100
14 [Route 6 (Mid-Cape Highway) @ Route 124 (Pleasant Lake Avenue) - Exit 10 Harwich 44 96
15 |Mashpee Circle @ Rt 28 / Rt 151 / Great Neck Rd Mashpee 32 80
16 |Eastham Rotary @ Rt 6A/28 / Rt 6, Smith Ln;g Eastham 35 75
17 |Route 151 (Nathan Ellis Highway) @ Sandwich Road Falmouth 24 73
18 |Route 28 @ Route 151 (Nathan Ellis Highway) Falmouth 35 71
19 [Route 6 (Mid-Cape Highway) @ Route 6A (Cranberry Highway) - Exit 12 Orleans 22 70
19 [Airport Rotary @ Rt 132 / Rt 28 EB/WB / Barnstable Rd;s Barnstable 42 70
21 |Route 6 (GAR Hwy) @ Brackett Road / Old County Road;4 Eastham 22 62
22 [Route 6A (Sandwich Road) @ Sagamore Bridge Connector Bourne 25 58
23 [Theophilus F. Smith Road @ Cumberland Farm / Patriot Square SD Dennis 25 57
24 [Route 6 (Mid-Cape Highway) @ Route 137 (Long Pond Road) - Exit 11,5 Harwich 22 54
25 |Buck Island Road @ West Yarmouth Road Yarmouth 20 52
25 [Route 28 (Main Street) @ Depot Street Dennis 24 52
25 [Route 28 (Falmouth Road) @ Bearses Wayy Barnstable 24 52
28 |Sandwich Road @ Adams Street Bourne 30 50
28 [Route 28 (Teaticket Highway) @ Figuerido Way Falmouth 18 50
30 |Buck Island Road @ Higgins Crowell Road Yarmouth 17 49
31 [Great Neck Road North @ Old Barnstable Road,; Mashpee 12 48
32 [Route 28 (Teaticket Highway) @ Stop and Shop SD Falmouth 19 47
33 [Route 28 (Falmouth Road) @ Route 149 (Prospect Street)g Barnstable 22 46
34 |Route 28 (Main St / lyannough Rd) @ East Main Streety; Yarmouth 25 45
35 [Station Avenue @ Old Town House Roads; Yarmouth 20 44
35 |Route 151 (Nathan Ellis Highway) @ Old Barnstable Road Mashpee 12 44
35 |Route 6A (Cranberry Highway) @ Eldredge Park Way Orleans 16 44
38 |Main Street @ Tonset Road Orleans 19 43
39 |Station Avenue @ Wood Road Yarmouth 18 42
39 |Route 28 (Falmouth Road) @ Osterville West Barnstable Road Barnstable 14 42
41 |Route 132 (lyannough Road) @ Independence Road / Enterprise Road;7 Barnstable 12 41
42 |Rt 39 (Orleans Harwich Road) @ Pleasant Bay Road Harwich 15 40
42 |Forest Road @ Winslow Gray Road Yarmouth 15 40
44 |Route 6 WB Off ramp @ Route 6 (Scenic Highway) Bourne 22 38
44 |[Sandwich Road @ Brick Kiln Road Falmouth 10 38
44 |Route 134 (East West Dennis Road) @ Airline Road Dennis 14 38
44 |Route 28 (Falmouth Road) @ Pitchers Way Barnstable 10 38
48 |Route 6A (Cranberry Highway) @ Union Street / Old Church Street Yarmouth 13 37
48 |Route 28 (Falmouth Road) @ South County Roadg Barnstable 13 37
48 |Route 132 (lyanough Road) @ Phinneys Lane;g Barnstable 17 37

Source: MassDOT 2006-2008 Crash Data
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TABLE 4 - TOP LOCATIONS BASED ON CRASH RATE

Rank Intersection Town Crash # [Crash Rate
1 |Otis Air Force Base Rotary @ Rt 28 / Sandwich Rd / Connery Aves Bourne 88 2.73
2 |Rt 39 (Orleans Harwich Road) @ Pleasant Bay Road Harwich 17 2.32
3 |Route 6 (Mid-Cape Highway) @ Route 134 (East West Dennis Road) - Exit 9, Dennis 99 2.16
4 |Route 28 (Falmouth Road) @ Route 149 (Prospect Street)g Barnstable 56 2.14
5 |Route 124 (Harwich Road) @ Tubman Road Brewster 12 2.07
6 |Theophilus F. Smith Road @ Cumberland Farm / Patriot Square SD Dennis 25 2.04
7 |Route 28 (Falmouth Road) @ South County Roadig Barnstable 52 2.03
8 |Station Avenue @ Wood Road Yarmouth 18 1.95
9 |Route 6 (Mid-Cape Highway) @ Route 132 (lyannough Road) - Exit 6; Barnstable 128 1.78
10 |Route 28 (Falmouth Road) @ Bearses Wayz Barnstable 60 1.77
11 |Spring Bars Road @ Worcester Court Falmouth 19 1.73
11 |Cotuit Road @ Harlow Roadg Sandwich 17 1.73
13 |Route 6A (Sandwich Road) @ Sagamore Bridge Connector Bourne 25 1.71
14 |Sandwich Road @ Adams Street Bourne 30 1.64
15 |Route 6 WB Off ramp @ Route 6 (Scenic Highway) Bourne 22 1.61
16 |Route 28 (Falmouth Road) @ Osterville West Barnstable Road Barnstable 43 1.53
16 |Route 28 (Chatham Road) @ Route 6A (Cranberry Highway),o Orleans 33 1.53
18 |Route 132 (lyannough Road) @ Shoot Flying Hill Road,4 Barnstable 43 1.52
19 |Route 6 (Mid-Cape Highway) @ Station Avenue - Exit 8 Yarmouth 78 1.49
19 |Route 134 (East West Dennis Road) @ Upper County Road;, Dennis 44 1.49
21 |Main Street @ Tonset Road Orleans 19 1.43
22 |Route 6 (Mid-Cape Highway) @ Willow Street - Exit 7, Yarmouth 86 1.42
23 |Route 25 @ Bourne Bridge Bourne 68 1.39
24 |Route 6 (Mid-Cape Highway) @ Route 149 (Prospect Street) - Exit 55 Barnstable 83 1.38
24 |Route 28 (lyannough Road) @ Yarmouth Road Barnstable 48 1.38
24 |Belmont Rotary @ Rt 28 / Rt 6 / Rt 6 Bypass / Head of the Bay Rd Bourne 54 1.38
27 |Route 28 (Main Street) @ Depot Street Dennis 24 1.33
28 |Buck Island Road @ West Yarmouth Road Yarmouth 20 1.30
28 |Sandwich Road @ Brick Kiln Road Falmouth 20 1.30

30 |Route 28 (Falmouth Road) @ Pitchers Way Barnstable 31 1.29
31 [Route 6 (Mid-Cape Highway) @ Route 124 (Pleasant Lake Avenue) - Exit 10 Harwich 44 1.23
32 |Route 6 (Mid-Cape Highway) @ Route 130 (Forestdale Road) - Exit 2g Sandwich 73 1.21
32 |Bourne Rotary @ Rt 28 / Sandwich Rd / Trowbridge Rd Bourne 71 1.21
34 |Route 28A (Sandwich Road) @ County Road Bourne 10 1.19
35 |Depot Street @ Center Street Harwich 9 1.17
36 |Old Town House Road @ Forest Roadyg Yarmouth 15 1.12
37 |Depot Street @ Center Street Dennis 9 1.10
38 |Great Neck Road North @ Old Barnstable Road,7 Mashpee 12 1.08
38 |Route 132 (lyanough Road) @ Phinneys Lane;s Barnstable 40 1.08
40 |Route 130 (Forestdale Road) @ Cotuit Road Sandwich 20 1.07
41 |Route 134 (East West Dennis Road) @ Bob Crowell Rd / Hemlock Ln / Agway SD Dennis 19 1.06
42 |Adams Street @ Sagamore Bridge Connector Bourne 15 1.05
43 [Route 151 (Nathan Ellis Highway) @ Sandwich Road Falmouth 24 1.04
44 |Route 28 (Main Street) @ Route 134 / Swan River Road Dennis 24 1.02
44 |Eastham Rotary @ Rt 6A/28 / Rt 6, Smith Lnig Eastham 35 1.02
46 |Route 6 (Mid-Cape Highway) @ Chase Rd - Exit 49 Sandwich 55 1.00
47 |Route 134 (East West Dennis Road) @ Market Place Dennis 27 0.99
48 |Buck Island Road @ Higgins Crowell Road Yarmouth 17 0.98
48 |Route 28 (Falmouth Road) @ Old Stage Roadg Barnstable 35 0.98
50 |Route 28 (Main St/ lyannough Rd) @ East Main Street,; Yarmouth 25 0.97

Source: MassDOT 2006-2008 Crash Data and Towns of Barnstable County
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TABLE 5 - TOP LOCATIONS BASED ON EPDO RATE

Rank Intersection TOWN Crash# | EPDO [EPDO Rate
1 |Route 124 (Harwich Road) @ Tubman Road Brewster 12 32 551
2 |Rt 39 (Orleans Harwich Road) @ Pleasant Bay Road Harwich 15 40 5.45
3 |Otis Air Force Base Rotary @ Rt 28 / Sandwich Rd / Connery Ave; Bourne 88 172 5.33
4 |Theophilus F. Smith Road @ Cumberland Farm / Patriot Square SD Dennis 25 57 4.65
5 |Station Avenue @ Wood Road Yarmouth 18 42 454
6 |Route 6 (Mid-Cape Highway) @ Route 132 (lyannough Road) - Exit 6; Barnstable 128 314 4.36
7 |Great Neck Road North @ Old Barnstable Road,; Mashpee 12 48 4.32
8 |Route 6 (Mid-Cape Highway) @ Route 134 (East West Dennis Road) - Exit 9, Dennis 99 187 4.08
9 |Route 6A (Sandwich Road) @ Sagamore Bridge Connector Bourne 25 58 3.97
10 |Sandwich Road @ Carriage Shop Road Falmouth 7 31 3.96
11 [Route 6 (Mid-Cape Highway) @ Station Avenue - Exit 8 Yarmouth 78 182 3.48
12 [Old Bass River Road @ Old Chatham Road Dennis 6 26 3.44
13 [Depot Street @ Center Street Harwich 9 26 3.39
14 |Route 134 (East West Dennis Road) @ Upper County Road,, Dennis 44 100 3.38
14 [Buck Island Road @ West Yarmouth Road Yarmouth 20 52 3.38
16 |Route 6 (Mid-Cape Highway) @ Willow Street - Exit 7, Yarmouth 86 204 3.36
17 |Cotuit Road @ Harlow Road g Sandwich 17 33 3.35
18 |Main Street @ Tonset Road Orleans 19 43 3.23
19 [Route 151 (Nathan Ellis Highway) @ Sandwich Road Falmouth 24 73 3.17
19 |Depot Street @ Center Street Dennis 9 26 3.17
21 |Route 6 (Mid-Cape Highway) @ Route 149 (Prospect Street) - Exit 55 Barnstable 83 187 3.12
22 |Route 28A (Sandwich Road) @ County Road Bourne 10 26 3.10
23 |Route 25 @ Bourne Bridge Bourne 68 148 3.02
24 |Route 28 (Main Street) @ Depot Street Dennis 24 52 2.88
25 |Buck Island Road @ Higgins Crowell Road Yarmouth 17 49 2.83
26 |Belmont Rotary @ Rt 28 / Rt 6 / Rt 6 Bypass / Head of the Bay Rd Bourne 54 110 2.81
27 |Route 6 WB Off ramp @ Route 6 (Scenic Highway) Bourne 22 38 2.78
28 [Sandwich Road @ Adams Street Bourne 30 50 2.73
29 |Route 6 (Mid-Cape Highway) @ Route 124 (Pleasant Lake Avenue) - Exit 10 Harwich 44 96 2.68
30 |Route 28 (Teaticket Highway) @ Figuerido Way Falmouth 18 50 2.66
31 |Forest Road @ Winslow Gray Road Yarmouth 15 40 2.55
32 |Route 28 (Chatham Road) @ Finlay Roadsqg Orleans 8 32 255
33 [Spring Bars Road @ Worcester Court Falmouth 12 28 2.54
34 [Sandwich Road @ Brick Kiln Road Falmouth 10 38 2.46
35 |Adams Street @ Sagamore Bridge Connector Bourne 15 35 2.46
36 |Route 6 (Mid-Cape Highway) @ Route 130 (Forestdale Road) - Exit 24 Sandwich 73 145 241
37 |Route 6 (Mid-Cape Highway) @ Chase Rd - Exit 49 Sandwich 55 128 2.34
38 [Route 6 (Mid-Cape Highway) @ EB approaching Exit 11 Harwich 10 30 2.31
38 [Old Town House Road @ Forest Road,y Yarmouth 15 31 2.31
40 [Route 6 (GAR Hwy) @ Brackett Road / Old County Road.,, Eastham 22 62 2.29
41 |Route 6A (Cranberry Highway) @ Main Street Sandwich 11 27 2.26
42 |Route 28 (Teaticket Highway) @ Stop and Shop SD Falmouth 19 47 2.25
43 |Mashpee Circle @ Rt 28 / Rt 151 / Great Neck Rd Mashpee 32 80 2.23
43 |Station Avenue @ Regional Avenue / Studley Road Yarmouth 9 33 2.23
43 |Route 134 (East West Dennis Road) @ Airline Road Dennis 14 38 2.23
43 |Sandwich Road @ Tanglewood Drive Falmouth 7 27 2.23
47 |Eastham Rotary @ Rt 6A/28 / Rt 6, Smith Lnyg Eastham 35 75 2.19
48 |Station Avenue @ Old Town House Roads; Yarmouth 20 44 2.08
49 |Route 6A (Cranberry Highway) @ Union Street / Old Church Street Yarmouth 13 37 2.07
50 |Route 130 (Forestdale Road) @ Quaker Meeting House Road Sandwich 15 35 2.04

Source: MassDOT 2006-2008 Crash Data
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TABLE 6 - INDEX OF NOTES

Note Intersection Town Notes
1 |Route 6 (Mid-Cape Highway) @ Route 132 (lyannough Road) - Exit 6 Barnstable |Signalization; TIP year 2005, 2006, 2007
2 |Route 6 (Mid-Cape Highway) @ Route 134 (East West Dennis Road) - Exit 9 Dennis RSA 2009
3 [Otis Air Force Base Rotary @ Rt 28 / Sandwich Rd / Connery Ave Bourne CCC Safety Study 2006
4 |Route 6 (Mid-Cape Highway) @ Willow Street - Exit 7 Yarmouth [Additional lanes; TIP year 2004
5 |Route 6 (Mid-Cape Highway) @ Route 149 (Prospect Street) - Exit 5 Barnstable [RSA conducted 2010; under design, TIP year 2010
6 [Route 6 (Mid-Cape Highway) @ Route 130 (Forestdale Road) - Exit 2 Sandwich [CCC Safety Study 2008; RSA 2009; under design; TIP year 2010
7 |Route 28 (Falmouth Road) @ Bearses Way Barnstable |[RSA conducted 2009; under review by town
8 [Route 28 (Falmouth Road) @ Route 149 (Prospect Street) Barnstable |Signal design; construction 2010; TIP year 2009
9 |Route 6 (Mid-Cape Highway) @ Chase Rd - Exit 4 Sandwich |RSA 2009
10 |Route 28 (Falmouth Road) @ South County Road Barnstable |Signal design; construction 2010; TIP year 2009
New design concepts recommended in Hyannis Access Study; part of
11 [Route 28 (lyannough Road) @ Yarmouth Road Barnstable |Yarmouth Road Corridor Study
12 |Route 134 (East West Dennis Road) @ Upper County Road Dennis RSA 2010; TIP year 2012
13 [Route 6 (Mid-Cape Highway) @ Quaker Meeting House Rd - Exit 3 Sandwich |RSA 2009
Route 132 construction relocated intersection - TIP year 2005, 2006,
14 [Route 132 (lyannough Road) @ Shoot Flying Hill Road Barnstable |2007
15 [Airport Rotary @ Rt 132 / Rt 28 EB/WB / Barnstable Rd Barnstable |New design concepts recommended in Hyannis Access Study
16 |Rt 132 (lyanough Road) @ Phinneys Lane Barnstable |Upgrade signals/additional lanes 2009; TIP year 2005, 2006, 2007
17 [Route 132 (lyannough Road) @ Independence Road / Enterprise Road Barnstable |Left turn lane added to 132 southbound
CCC Safety Study 2009; recommendations included in Route 6 Outer
18 |Eastham Rotary @ Rt 6A/28 /Rt 6, Smith Ln Eastham |Cape Safety and Traffic Flow Study 2004
19 [Route 28 (Falmouth Road) @ Old Stage Road Barnstable |RSA 2007
20 [Route 28 (Chatham Road) @ Route 6A (Cranberry Highway) Orleans CCC Safety Study 2006; TIP year 2012
Recommendations included in Route 28 Safety and Traffic Flow Study
21 [Route 28 (Main St/ lyannough Rd) @ East Main Street Yarmouth |2006
22 |Route 28 (Falmouth Road) @ Phinneys Lane Barnstable |RSA 2007
Added left turn lanes and new signal phasing, pedestrian
23 |Route 28 (Main Street) @ Route 134 / Swan River Road Dennis improvements 2009/2010
CCC Safety Study 2008; recommendations included in Route 6 Outer
Cape Safety and Traffic Flow Study 2004; Signal upgrade and
24 [Route 6 (GAR Hwy) @ Brackett Road / Old County Road Eastham |westbound left-turn lane added 2009, 2010
25 |Route 6 (Mid-Cape Highway) @ Route 137 (Long Pond Road) - Exit 11 Harwich Under design; TIP year 2011
26 |Station Avenue @ Whites Path Yarmouth [Signal upgrade and northbound left-turn lane added 2003, 2004
27 |Great Neck Road North @ Old Barnstable Road Mashpee |RSA 2009
28 |Cotuit Road @ Harlow Road Sandwich |RSA 2009; TIP year 2011
29 |0Old Town House Road @ Forest Road Yarmouth |RSA 2010; TIP year 2010
30 [Route 28 (Chatham Road) @ Finlay Road Orleans __ |TIP project, advertised 2006
31 [Station Avenue @ Old Town House Road Yarmouth |Signal upgrades 2003, 2004

3.2 CAPE COD DRIVERS

The demographics of Cape Cod depict a typical year-round resident that is older than the
average population in the United States. Nearly 50% of Cape Cod'’s population as
reported in the 2000 census was aged 45 or older. This trend is continuing. The
migration of retirees to Cape Cod and a stable aging population is not being offset by new
younger residents or births. With the trend toward an older population in America, the
Federal Highway Administration (FHWA) has recognized that older drivers require
special consideration. This recognition is demonstrated in the publication of several
recent documents and a special address to Congress by the National Highway Traffic and
Safety Administration (NHTSA). The focus in both cases was on the behavior of older
drivers with respect to the “typical” driver. The NHTSA address also included issues
related to younger drivers. Recommended guidelines for design standards that will help
accommodate the needs of an older driver are also included in the literature.
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Another dimension defining the unique character of Cape Cod drivers is their seasonal
nature. The Cape is inundated with visitors, many of whom are not familiar with Cape
Cod roads. Drivers that are used to city streets or parkways are also subjected to the
scenic rural roads that compose a significant part of the Cape’s character. The physical
nature of these roadways may be somewhat unfamiliar to off-Cape drivers, leading to
safety concerns.

Among the many drivers that visit to the Cape in the summer are a large number of
younger motorists. These drivers have less experience in familiar surroundings and even
less in the Cape driving environment. This coupled with a “vacation attitude” requires
more considerations for roadway design and planning. These considerations must also
be balanced with the natural qualities that bring people to Cape Cod.

3.2.1 THE SENIOR DRIVER

A large and increasing percentage of Cape drivers are 65 and older. According to the
2000 census, 23% or 51,399 residents of Barnstable County are aged 65 or older (see
following table). This steadily increasing proportion of drivers will experience declining
vision, slowed decision making and reaction times, additional difficulty in dividing
attention between potential conflicts and traffic information, and reductions in strength,
flexibility, and overall fitness. In many cases, these difficulties will outweigh the
additional experience that older drivers have operating an automobile. The large
majority of drivers who suffer from age-related driving deficiencies are not aware that a
problem exists.
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FIGURE 2 - CAPE POPULATION OVER 65
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The overwhelming majority of Cape intersections are at grade. Based on FHWA crash
statistics for drivers, 80 years and older, more than 50% of fatal crashes occur at
intersections. This is compared with 24% or less for drivers up to age 50. According to
studies referenced in the FHWA Older Driver Highway Design Handbook (1998), as
driver age increases, involvement in intersection crashes increase as well. Older drivers
typically experience two types of at-grade intersection difficulties. Left turn difficulties
result from lack of sufficient caution and poor positioning on the road during the turn.
Stopping difficulties result from a failure to stop, a failure to make complete stops at stop
signs, and stops that were abrupt. Comparing survey responses of drivers aged 66 to 68
with those aged 77 and older, showed that the older group had more difficulty following
pavement markings, finding the beginning of left hand turn lanes, and driving across
intersections. Another study of older drivers indicated that the most challenging aspect
of intersection negotiation is making left turns during the green, left turn permitted
signal phase. The protected “green arrow” left hand turn has been identified as an
important improvement for older drivers.

Nighttime driving is associated with a higher crash risk for all drivers; however the effect
of aging on vision is particularly compounded by the effect of darkness. The aging
process causes gradual declines in a variety of ways; acuity, contrast sensitivity, glare
recovery, and peripheral vision. These declining functions make night driving
particularly difficult for older drivers. The ability to notice and recognize objects at night
and in low-light conditions such as dawn, dusk, rain, fog, haze, and snow is a chief
concern. According to studies referenced in the FHWA handbook show that between age
20 and age 70, contrast sensitivity is reduced by a factor of three. This places the typical
older driver at a relative disadvantage in low-light conditions. As expected, older drivers
require significantly larger letters to read unfamiliar signs. Current sign standards are
based on an assumed vision of 20/25 (as opposed to “perfect” 20/20 vision). Older
drivers require a standard of 20/46.

3.2.2 OLDER DRIVER RECOMMENDATIONS

Based on the issues associated with the older driving population on Cape Cod the
following suggestions are recommended as considerations for Cape Cod roadway
improvements. Many of these recommendations are from FHWA's Older Driver
Highway Design Handbook (1998). This resource should be consulted for more details.
The Older Driver Handbook includes other recommendations and guidelines that should
be considered in Cape roadway design but their use should also be tempered to maintain
the character of Cape Cod’s roadways.

Recommendations to accommodate older drivers include:
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Considering protected left turn phases into signalized intersections;
Maintaining delineation through more frequent restriping and street cleaning;
Improving signage standards to include larger lettering;

Improving lighting level standards, in particular at intersections. Consider
placing utilities underground and installing breakaway safety poles for lighting;
Considering “all red” phases for signalized intersections;

e Establishing driver education programs for older drivers; and

¢ Providing education on other options for mobility.

Mobility programs to provide alternatives to driving also need to be improved. This was
a major topic at Cape Cod’s February 2000 Transit Summit. The recommendations from
the Summit included a “dual challenge” of reducing auto dependency and meeting the
needs of the transit dependent and those in need of human services. By improving
mobility options, significant safety improvements may be realized. A short-term public
transportation plan by the Cape Cod Transit Task Force has been developed with an
emphasis on human service needs.

3.2.3 YOUNG DRIVERS

Safety and age-related crash statistics indicate that younger drivers’ (under age 25)
problems exceed those of any other age group. The shorter average trip length of older
drivers is accompanied by a higher frequency of fatal crashes. Young drivers outnumber,
out-travel, out-crash, and die more frequently by any other measure. There are slight
differences between younger and older drivers in the types of crashes they experience.
For example, young drivers have more speeding and alcohol-related crashes. Younger
drivers’ crashes are frequently caused by inexperience, poor judgment, and risk taking,
while older drivers’ crashes are more often related to reduced physical and cognitive
capabilities.

Although most crashes occur at intersections, young drivers show a greater tendency
than other age groups to be involved in non-intersection crashes. According to NHTSA
statistics, 43% of crashes by drivers age 15 to 24 are at non-intersection locations. That
number reduces to 41% for drivers age 25 to 64 and 31% for drivers age 65 to 74.

Younger drivers are more prone to risk-taking behavior and are subject to influences of
youth culture and peer pressure. Many of these characteristics are evident in young
visitors to Cape Cod.
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3.2.4 YOUNGER DRIVER RECOMMENDATIONS

Recommendations to accommodate younger driver safety issues are divided between
residents and visitors:

¢ Increased education for local young drivers.

e Additional enforcement and warnings during the busy traffic season to reach out
to young visitor drivers.

e Develop and implement an advertising campaign and roadside signage
reminding drivers that traffic and drunk driving laws are strictly enforced on
Cape Cod.

3.2.5 ADDITIONAL RECOMMENDATIONS

Additional recommendations include:

o Better signage for visitors directing them to popular destinations (e.g., larger,
well-located signs to direct patrons of the Hyannis Transportation Center may
improve safety at the driveway on Route 28).

e Signage explaining the rotary “rules of the road” and similar information to be
included in visitor brochures and Cape-related websites such as ‘Go Cape Cod:

www.gocapecod.org
3.3 THE CAPE COD ROADWAY

There are nearly 3,900 miles of roadways in Barnstable County. These include 608.5
miles of Arterials and 238.9 miles of Collectors. The remaining 3,018.5 miles included
local roads and the many miles of unimproved ways. The typical posted speed limit on
the Cape is less than 40 miles per hour (mph) and, on average, the roadways carry 175%
more traffic in July and August than they do in January and February.

The character of Cape Cod’s rural roads includes narrow lanes and a typical speed limit
of 35 mph. Most roads do not have shoulders and bicycles must often share the lanes
with motorists. Many of the older roads evolved from Indian trails and stagecoach
routes. Roadway geometry is therefore less accommodating than current state and
federal standards. Included in the goals of this Plan is the preservation of the scenic and
rural character of Cape Cod’s narrow, winding roads. However, this must be
accompanied by a program of enforcement and education especially for the drivers that
visit the Cape in the summer. The following tables list crash rates for Routes 6, 6A, and
28, respectively. For comparison purposes, the latest available three years’ data were
from 2006-2008.
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TABLE 7 - CRASH RATES (BASED ON YEARS 2006-2008): ROUTE 6

Fatal

Fatal Crashes

All Crashes Crashes Crashes per 100

(Avg. ((A\Y/F per million  million
Annual) Annual) VMT VMT
Bourne 76 0.0 2.47 0.00
Sandwich 60 0.7 0.51 0.59
Barnstable 121 1.3 0.86 0.93
Yarmouth 64 0.7 0.88 0.96
Dennis 45 0.0 1.74 0.00
Harwich 41 0.0 0.77 0.00
Brewster 5 0.0 0.27 0.00
Orleans 12 0.0 0.58 0.00
Eastham 83 0.0 1.69 0.00
Wellfleet 36 0.7 0.68 1.31
Truro 16 0.0 0.36 0.00
Provincetown 5 0.0 0.50 0.00
Total 564 34 0.89 0.53

Registry of Motor Vehicles' Crash Records supplied by MassDOT
Vehicle Miles Traveled (VMT) calculated using Cape Cod Commission traffic data
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TABLE 8 - CRASH RATES (BASED ON YEARS 2006-2008): ROUTE 28

Fatal

Fatal Crashes

All Crashes Crashes Crashes per 100

(Avg. (Avg. per million  million
Annual) Annual) VMT VMT
Bourne 137 0.7 1.29 0.66
Falmouth 109 0.0 1.25 0.00
Mashpee 31 0.0 1.19 0.00
Barnstable 129 1.3 1.69 1.71
Yarmouth 174 0.3 5.33 0.92
Dennis 71 0.0 4.85 0.00
Harwich 42 0.0 1.68 0.00
Chatham 42 0.0 1.59 0.00
Orleans 25 0.3 1.37 1.64
Total 760 2.6 1.85 0.63

Registry of Motor Vehicles' Crash Records supplied by MassDOT
Vehicle Miles Traveled (VMT) calculated using Cape Cod Commission traffic data

Cape Cod Regional Transportation Plan | August 2011 Chapter 3: Safety

Page 285



TABLE 9 - CRASH RATES (BASED ON YEARS 2006-2008): ROUTE 6A

Fatal

Fatal Crashes

All Crashes Crashes Crashes per 100

(Avg. (Avg. per million  million
Annual) Annual) VMT VMT
Bourne 21 0.3 8.82 12.61
Sandwich 47 0.3 2.11 1.35
Barnstable 11 0 0.56 0.00
Yarmouth 50 0.3 3.15 1.89
Dennis 38 0 3.17 0.00
Brewster 41 0.3 1.27 0.93
Orleans 61 0 6.17 0.00
Total 269 1.2 2.35 1.05

Registry of Motor Vehicles’ Crash Records supplied by MassDOT
Vehicle Miles Traveled (VMT) calculated using Cape Cod Commission traffic data

3.3.1 SAFETY IMPROVEMENTS THROUGH INTERSECTION MODIFICATION

To help quantify the benefits of various safety treatments, several resources were
consulted including The Traffic Safety Toolbox: A Primer on Traffic Safety, Chapter 28,
Institute of Transportation Engineers, 2000; and Prediction of the Expected Safety
Performance of Rural Two-Lane Highways, Chapter 5, Federal Highway
Administration, 2000. These reports include discussions on various vehicular access
treatments and predictions of “Accident Reduction.”

3.3.1.1 Modern Roundabouts v. Four-Way Intersections

A roundabout is a type of circular intersection with specific design and traffic control
features. These features include yield control of all entering traffic, channelized
approaches, and appropriate geometric curvature to ensure that travel speeds on the
circulatory roadway are typically less than 20 mph. The decision to install a roundabout
as a safety improvement should be based on a demonstrated safety problem of a type
susceptible to correction by a roundabout. FHWA'’s Roundabouts: an Informational
Guide, (FHWA —RD-00-067, June 2000) provides a review of the safety improvements
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afforded by roundabouts. For example, safety problems that could be improved by a
roundabout include:

High rates of crashes such as right angle, head-on, left/through, U-turns, etc.
High crash severity that could be reduced by slower speeds

Site visibility problems that reduce the effectiveness of stop sign control
Inadequate separation of movements, especially on single-lane approaches

The following figure shows that roundabouts have fewer annual injury crashes than rural
two-way stop-controlled (TWSC) intersections, and the total number of crashes at
roundabouts is relatively insensitive to minor street demand volumes.

FIGURE 3 - COMPARISON OF PREDICTED ROUNDABOUT INJURY CRASHES WITH RURAL 2-WAY
STOP -CONTROLLED INTERSECTIONS.
(Source: FHWA)

The Roundabout guide also includes information to compare roundabouts to signalized
intersections. The following figure shows that roundabouts have fewer injury accidents
per year than signalized intersections, particularly in rural areas. At volumes greater
than 50,000 vehicles per day (shown on the figure as “ADT” — average daily traffic),
urban roundabout safety may be comparable to that of urban signalized intersections.
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FIGURE 4 - COMPARISON OF PREDICTED INJURY CRASHES FOR SINGLE-LANE AND DOUBLE-
LANE ROUNDABOUTS WITH RURAL OR URBAN SIGNALIZED INTERSECTIONS.
(Source: FHWA)

3.3.2 SAFETY-RELATED TECHNOLOGY

Improved technology provides new options for the enforcement of traffic laws and speed
control. The Insurance Institute for Highway Safety (11HS) and the FHWA have
favorable reviews of applications such as red-light enforcement and photo radar. These
techniques should be coupled with education as well, since a goal is to improve safety by
deterring unsafe driving. The greatest benefit of these techniques has been a “halo
effect” whereby drivers are complying with traffic laws in un-monitored locations as well
as those where the technology has been installed.

3.3.2.1 Red Light Enforcement

According to IIHS, nationwide, drivers who run red lights are responsible for 260,000
crashes each year. Of these, approximately 750 are fatal. Motorists are more likely to be
injured in crashes involving red light running than in other types of crashes: occupant
injuries occurred in 45% of red light running crashes compared with 30% for other crash
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types. Enforcing red light laws by traditional means poses special difficulties for police,
who in most cases must follow a violating vehicle through a red light to stop it. This
poses a danger to motorists, pedestrians, as well as the officers. Red light running
violations typically decrease by as much as 60% at intersections where cameras
automatically enforce the law.

In areas where red light cameras have been installed as well as areas without cameras,
most drivers have supported the use of red light cameras, 80% in cities with cameras and
76% in cities without.

3.3.2.2 Opticom System

Many of the Cape’s signalized intersections are equipped with the Opticom priority-
based pre-emption system. Opticom includes infrared detection equipment installed
adjacent to the signal heads. When an emergency vehicle (ambulance, fire engine, etc.)
equipped with an Opticom infrared emitter approaches the intersection, the detector
notifies the signal controller and a green phase is maintained for the emergency vehicle
(other approaches are held under a red phase). Signal pre-emption is vital for
emergency responders to safely and quickly travel to incident sites. Agencies responsible
for intersection signal maintenance should also ensure continuous operation of the
Opticom system. Upgrades to existing signals and new signal installations should be
equipped with Opticom.

3.3.3 COORDINATION WITH MASSACHUSETTS’ STRATEGIC HIGHWAY
SAFETY PLAN

MassDOT, the Governor’s Highway Safety Bureau, and many other agencies have
participated in developing the state’s 2006 “Strategic Highway Safety Plan” (SHSP). The
overall goal of the plan is to reverse the increasing trend of traffic-related fatalities and
injuries — towards zero fatalities and injuries. It is understandable that “zero fatalities or
injuries” may not be achievable; however, any progress made toward this goal is
worthwhile. In the short-term, the draft safety plan includes two “measurable goals:”

1. Achieve a 20% statewide annual reduction from 476 (year 2004) lives lost in
traffic-related fatal crashes.

2. Achieve a 20% statewide annual reduction from 5,554 (year 2004) in non-fatal
traffic-related injuries requiring hospitalizations.

The purpose of the SHSP is to identify the key safety needs in the Commonwealth and
guide investment decisions to achieve significant reductions in highway fatalities and
serious injuries on all public roads. The SHSP brings together all highway safety partners
in the Commonwealth and draws on their strengths to align and leverage resources to
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collectively address the Commonwealth's safety challenges. The most important benefit
of the SHSP is that statewide goals and safety programs are coordinated to most
effectively reduce highway fatalities and serious injuries on all public roads.

The SHSP provides a comprehensive framework, and specific goals and objectives, for
reducing highway fatalities and serious injuries on all public roads.

Since Safety is such an important goal of the RTP, it is important to recognize the link
between this chapter and the State’s 2006 “Strategic Highway Safety Plan” (SHSP). The
SHSP lists several “Emphasis Areas” including:

o Data Systems (focus on Crashes, Roadway, Medical, Vehicle Registration,
Driver History, Citations).

¢ Infrastructure (focus on Lane Departure Crashes, Intersection Crashes)
At-Risk Driver Behavior (focus on Occupant Protection, Speeding,
Alcohol/Impaired Driving)

o Higher-Risk Transportation System Users (focus on Young Drivers, Older
Drivers, Pedestrians, Bicyclists, Motorcyclists)

e Public Education and Media (focus on Statewide Safety Marketing, Media
messages, Public Awareness)

o Safety Program Management (focus on Process for Institutionalizing the
SHSP)

These Emphasis Areas are discussed in further detail below. Additionally, RTP safety
recommendations that support SHSP Emphasis Areas listed in Section 3.3.4 are
indicated with an asterisk and footnote.

More information on the Strategic Highway Safety Plan is available online at:

<http://www.mhd.state.ma.us/default.asp?pgid=content/traffic/shsp&sid=level2>

Higher Risk Transportation System Users

The SHSP has identified “higher risk transportation system users” and potential
strategies to improve their safety.

Pedestrian Safety

The safety plan promotes a vision that:

“Increasing numbers of people throughout Massachusetts, residents and visitors alike,
will be able to walk safely and conveniently to their destinations. Pedestrians,
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bicyclists, and drivers will be aware of each other’s needs, and will act appropriately
for the situation in which they are walking, riding, or driving. Walking will increase,
while accidents involving pedestrians will decrease.”

To support this vision, the safety plan includes a goal to “raise the awareness of
pedestrian safety to motorists, the general public, visitors, and state legislators
ultimately leading to a decrease in the number of crashes involving pedestrians.”

Strategies suggested in the draft safety plan include:
o Publicize Pedestrian Safety resources
e Provide input to the Safety Chapter of the updated Massachusetts Pedestrian

Transportation Plan
e Provide expert advice to communities that are trying to mitigate pedestrian risk

Young Driver Safety

The safety plan includes a goal to “reduce the number of crashes involving young drivers
and encourage greater compliance with the Massachusetts Junior Operator Law.”
Strategies suggested in the draft safety plan include:

o Evaluating before and after Junior Operator Law data for crashes involving teen
drivers;

e Educating parents of Junior Operator Law responsibilities; and

e Conducting literature /program review to determine best practices in prevention
and driver behavior modification methods.

The safety plan will also include discussions on bicycle safety and older driver safety.

Infrastructure Safety

In the development of the draft safety plan, a need to better prioritize improvement
projects was identified. An overall goal emerged to: “Encourage greater compliance with
the Manual on Uniform Traffic Control Devices (MUTCD) and the MassDOT Project
Development and Design Guidebook; and expedite safety-related infrastructure
projects.” Strategies suggested in the draft safety plan include:

e Institute Safety Project Prioritization Process
e Provide technical assistance to local communities
o Develop a draft Statewide Access Management Plan
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Safety Project Selection Process

Through the development of the safety plan, participants noted the need to develop a
process for prioritizing and funding safety projects. The following figure provides an
overview of this process:

MPO/RPA /District Develops and Submits
Candidate Safety Project Application

Project Selection Committee (Membership TBD)

Verifies Compliance with Safety Criteria

Y

Projects Selected | __ . .
MPO,/RPA/ District Notified to Proceed > Tedliuigsl Asaisimines

Y

Project is Completed

A 4

MPO/RPA /District Submits Required MassHighway Shares Evaluation with
Project Evaluation Report to MassHighway SHSP Executive Leadership Committee

FIGURE 5 - INFRASTRUCTURE SAFETY PROJECT SELECTION PROCESS
Source: MassDOT Highway Division

At-Risk Driver Behavior

The safety plan includes a goal to “reduce the number of fatal crashes involving unbelted
drivers and passengers, speeding, and alcohol-impaired driving.” Strategies include:

e Tailor Messages Regarding Speed, Alcohol-impaired Driving, and Occupant
Protection to Specific Audiences, particularly in locations or communities of high
risk;

e Support the passing, education, and subsequent enforcement of primary seat belt
legislation;

o Develop a web-based Statewide Safety Calendar;

¢ Increase enforcement, particularly high visibility checkpoints, and penalties for
speeding and alcohol impaired driving; and
e Institute a Massachusetts Safety Report Card.
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Public Education and Media

The safety plan includes a goal to: “Broaden the awareness of safety issues through
dissemination of messages to the public and elected officials; assist other Emphasis Area
Teams with implementation of their education- or media-related strategies; and assist
the Executive Leadership Committee with roll-out of the SHSP.” Strategies include:

e Encourage the reporting of standard safety-related information in any article or
story regarding a motor vehicle crash;

¢ Disseminate messages regarding legislative changes that impact drivers or
licensing; and

e Develop and maintain a web-based Safety Calendar.

3.3.4 POLICIES & STRATEGIES

In the interest of preserving the character of Cape Cod and achieving safer roads, non-
traditional methods of improving safety must be explored. The following
recommendations for improving safety will not substantially change the character of the
roadways on Cape Cod. Recommendations consistent with the Massachusetts’ Strategic
Highway Safety Plan’s (SHSP) “Emphasis Areas” are indicated with an asterisk.

Consider Traffic Calming measures such as 4-way stop signs and roundabouts.*

Improve striping maintenance and use of more reflective treatments.*

Increase enforcement and police presence on rural roads such as 6A.*

Investigate photo enforcement of red light running and speeding.*

Make physical improvements that improve the safety and security of the

transportation network a priority.*

e Continuously monitor the condition of the transportation system to ensure that it
is safe to travel on all modes throughout Cape Cod.*

¢ Continue to identify the high priority safety locations throughout Cape Cod and
then determine measures to increase safety at those locations.*

e Separate high and low speed travel modes, so that those traveling at slower
speeds, such as bicycles and pedestrians, do not conflict with those traveling at
higher speeds, such as rail and automobile traffic.*

e Encourage safe use of the transportation network through public awareness

campaigns, promoting such things as seatbelts for motorists and helmet use for

bicyclists.*

*Supports Massachusetts’ Strategic Highway Improvement Program “Emphasis Areas”
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3.3.5 COMMUNITY CHARACTER/SAFETY ISSUES

The following recommendations are intended to preserve community character while
addressing safety issues.

e Use alternative guardrail treatments, such as steel Corten or steel backed timber -
all on wood posts, where guardrail is necessary.

e Consider roundabouts as an alternative to signalized intersections.

e Continue policies that disallow business logo signs on state highways in
Barnstable County.

e Preserve all state owned/town owned land along roads and other transportation
rights-of-way, for transportation uses and/or conservation.

¢ Prohibit pruning and clearing within state rights-of-way except for safety
purposes, such as making sight distance improvements.

e Encourage ornamental signal posts and mast arms.

o Develop design guidelines for Cape Cod to document preferred treatments in
design concepts and details.

e Encourage use of simulated brick crosswalks and other contrasting materials in
order to provide drivers with better visual identification. Crosswalks should be
considered for all projects to accommodate walking as a viable mode of travel.

e Promote “Share the Road” and other bicycle education programs.

3.4 ROADWAY SAFETY AUDITS

Since 2007 there have been nine Road Safety Audits (RSAs)completed for locations
throughout Cape Cod. The Audit process is overseen by MassDOT and brings together
community officials and others in an intensive review of high-crash locations’
operational and geometric deficiencies. Each audit includes a review of traffic and crash
information, an onsite field review.

It is important to note that the RSAs were borne directly from the U.S. DOT &
MassDOT’s Highway Safety Improvement Program (HSIP). This program was formally
created by the federal transportation legislation (SAFETEA-LU) and these efforts are
intended to align the use of data to identify the most serious safety deficiencies
responsible for fatal accidents and serious injuries.
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3.4.1 BARNSTABLE ROAD SAFETY AUDITS

There have been three completed audits within the town of Barnstable since 2007:

3.4.1.1 Route 28 in Barnstable — Lane Departure Safety Audit

Completed in 2007, this audit included an examination of a half section of Route 28
between Old Stage Road and Phinneys Lane in Centerville. The audit included Short
Term and Additional Recommendations for Route 28:

Short Term Recommendations:

< An initial recommendation is to inspect sight distance for vehicles exiting all driveways
along the corridor as some locations have vegetation which significantly inhibits sight
distance of vehicles as well as pedestrians and bicycles. There is a need to maintain
landscaping so that the sight distance will not be obstructed. Similarly, there was a
recommendation for necessary tree-trimming along the north side of the roadway closer
to the Phinneys Lane intersection.

« Enforcement was identified by the RSA team as one countermeasure which could
address several of the existing safety problems along Route 28, including enforcement
centered upon speeding, aggressive driving, and red-light running (specifically at Old
Stage Road). It is also recommended that speed data collection be completed by the
state, Cape Cod Commission, or the Town of Barnstable to track current operating
speeds throughout the year; this may also prove useful in the establishment of
enforcement thresholds.

» The gas station under development at Phinneys Lane has a curb cut located within the
intersection. Consistent with the previous operation of the gas station, it is critical that
this driveway remain an “entrance only.”

* One recommendation suggested at the RSA meeting was to explore the possibility of
converting the existing lane usage at the intersection of Phinneys Lane. For
consideration would be the designation of an exclusive right turn lane, which once
reconfigured would make the center lane a shared left/through lane. This request was
based upon a perceived dominant movement and would better utilize the existing slip
lane. At a minimum this idea warrants further consideration.

 Pedestrian concerns at the intersection of Old Stage Road and Route 28 should be
addressed. One recommendation was the inclusion of pedestrian placards, which
explain the meaning of pedestrian indications. It was also noted that the time allocated
to pedestrians at this intersection was inadequate and/or not functioning properly. The
resulting recommendation is to verify current field timing versus phase plans, and adjust
as necessary.

« It is recommended that the intersection of Old Stage Road and Route 28 be further
analyzed. Of specific concern from a safety perspective would be the demand associated
with justification of an EB left-turn phase to allow protected-permissive left-turn signal
phasing (PPLT). An additional consideration would be the reconfiguration of existing
lane usage, based upon the resulting signal phasing changes. It is also recommended the
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adjacent intersection of Old Stage Road and Camp Opechee Road be studied in a similar
fashion and at the same time.

» The merge at each end of the corridor was mentioned as a concern. At the intersection
of Phinneys Road the taper on the east side of the intersection was reportedly short
because of the adjacent herring run. Although potential redesign options should be
considered (e.g. lengthen existing taper if possible) the existing markings and signage
could be improved to alert drivers of the merge condition. Specifically, there appears to
be an EB merge ahead warning sign missing from this location. Similar
recommendations would be beneficial for the merge and existing taper on the west side
of Old Stage Road, and should be addressed during any intersection study (see previous
bullet).

» Utility poles are in close proximity to the traveled way along Route 28, which is in part
negated by the presence of curbing. Nevertheless, it is recommended that the poles be
reflectorized to add conspicuity. Although, it may be a longer-term solution, it is also
recommended that plans to relocate the utility pole from the center of the shared
pedestrian/bicycle route (see Figure 5 — located near intersection with Old Stage) be
initiated in the near future.

» Maintenance along Route 28 appeared to be adequate at the time of the RSA meeting;
however, given the prevalence of pedestrian and bicycles, it is recommended that
pavement markings remain visible. Although most markings, also including all
longitudinal markings, the crosswalk markings across the Centerville Plaza site drive
were faded and should be refreshed. A similar, sustained approach is suggested for
signage in the area as well. Routine maintenance of drainage features in the area is also
recommended.

* Although the safety impacts resulting from the number of existing curb cuts and their
respective volumes are better addressed through long-term solutions; it is recommended
that short-term strategies resulting in the consolidation of curb cuts be further explored.

» The next section discusses longer-term strategies based in part on the time required to
implement; however a short-term recommendation is to consider these alternatives as
some of them could prove effective for a relatively low cost (e.g. conversion from 4 to 3
lanes).

Additional Route 28 Countermeasures:

 Consolidation of access drives: It is important to note that many of the strategies
discussed at the RSA meeting and described below are either predicated on the need for
consolidation of existing access point, or will result in safer and improved flow based
upon consolidation of access points. The notion is that traffic will move within the plazas
and will be processed at a fixed number of access points at Route 28. For example, there
is currently no access between the two main plazas (Centerville Plaza and Bell Tower
Mall) on the north side of Route 28; however, access between them could be useful in
implementing several of the countermeasures discussed.

» Addition of a center median: The addition of a divided median would not only separate
the major flows of traffic, which will prevent cross-over the centerline crashes, but will
also eliminate crashes at all plaza drives between left-turning vehicles. As a result of a
center median all plaza drives would become right-in / right-out movements only.
Several variations of a median approach were discussed including the application of
curbed islands as well as the possibility of guard rail.
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» Reconfiguration of signalized intersections at Old Stage Road and Phinneys Lane: The
addition of a center median that eliminate left turn maneuvers throughout this segment
of Route 28 would result in an increased demand at the two existing signalized
intersections. Specifically, there would be an added demand for U-turn maneuvers.
Based upon the existing geometry and available right-of-way there is some concern
about the feasibility of accommodating U-turn maneuvers. Two variations which aim to
accommodate these maneuvers would be as follows:

0 The design of jughandles (north side at Old Stage and south side at Phinneys)
that would allow for storage of the U-turn vehicles and provide a sufficient radius
for all but was eliminated as possibility given the availability of existing right-of-
way.

0 The redesign of each existing intersection as a roundabout would allow for the
accommodation of all intersection maneuvers, including the added U-turns.
Initial concerns related to this concept are again related to the available right-of-
way as well as the public’s acceptance of roundabouts.

* Controlled access from Centerville Plaza: Adding control at the intersection of
Centerville Plaza and Route 28 would undoubtedly improve safety along the corridor.
Please note this option would be feasible either with or without the addition of a center
median. Several alternatives were discussed at the RSA meeting and warrant
consideration:

0 One approach could be to signalize the intersection and totally control vehicles
flows to provide an orderly flow. Please note that a traffic signal warrant analysis
would be required to determine if this alternative is indeed feasible. Nevertheless,
this configuration would likely allow for the creation of turn lanes with storage. It
should be noted that this plan has been discussed, but was referred to as a “dead
issue” at the time of the RSA meeting. Given its potential on both safety and
efficiency this should be considered to the extent possible.

o Another alternative was to design and construct a roundabout at this location.
In addition to the previous stated concerns of available right-of-way and public
acceptance another possible concern would be the unbalanced nature of vehicle
flows for the developed approaches, which may hinder the operational efficiency
of a roundabout. Nevertheless, this warrants further consideration.

* 4 to 3 Conversion: Conceptually this alternative would eliminate one of the existing
four lanes and provide a single through lane in both the eastbound and westbound
directions. The center lane could be either a series of alternating turn pockets which
would improve sight distance, add storage, and force drivers to cross only a single lane
when turning, or a two-way left turn lane could be employed. One concern would be the
impact on overall efficiency and the resulting availability in sufficient gaps for left-
turning vehicles that may result from creating a single lane of through traffic. Among all
of the consideration listed in this section, this strategy could be implemented relatively
quickly and likely at a lower cost. As such it probably warrants further consideration in
the short-term as a possible countermeasure.

* Creation of northern access road: An idea that had been considered previously was
discussed again at the RSA meeting. Specifically, the plan called for the creation of an
access road that would provide connection to both Old Stage Road and Phinneys Lane.
This plan would eliminate the need for left-turn maneuvers from Route 28 to Phinneys
Lane and would eliminate the overall burden on the various plaza access points. As
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noted, this was discussed previously and was deemed not feasible given requirements
associated with acquiring right-of way.

* Route 28 at Phinneys Lane: The current skewed intersection results in sight distance
challenges and is a likely contributor to existing crashes. Another long-term
consideration would be any potential for realignment which would allow for the
northbound and southbound approaches to be squared. In the meantime, some
considerations should crashes remain problematic would be to fully split the phasing for
the skewed approaches. As noted, the possible countermeasures discussed above are
considered long-term as compared to other countermeasures which could be
implemented immediately. Nevertheless, it is recommended that a short-term strategy
be the consideration of these alternatives, which may prove to be feasible and cost-
effective strategies for improved safety and efficiency along this corridor.

3.4.1.2 Route 28 (Falmouth Road)/Bearses Way

Completed in 2009, this study included proposed enhancements to address a series of 11
Safety Issues.

Safety Issue #1. Access Control
Enhancements:

1. Due to the high proportion of crashes associated with the access points for adjacent
commercial 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 vehicles taking illegal
turns out of adjacent commercial uses.

3. Increase enforcement of vehicles cutting through adjacent commercial uses to 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.

Safety Issue #2. Lane Configuration
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.
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3. Increase the delineation of the merge on the departure side on Falmouth Road (Route
28) using the standard taper length and warning signs.

Safety Issue #3. Pavement Markings
Enhancements:

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

Safety Issue #4. Pedestrian Accommodations
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. The intersection 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.

Safety Issue #5. Bicycle Accommodations
Enhancements:

1. “Share the Road” signs, bicycle boxes, and bicycle actuation should be considered for
all intersection approaches, especially where the bike route ends.

2. Bike lanes or accommodations should be provided on each intersection approach.

Safety Issue #6. Bus Accommodations
Enhancements:

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

Safety Issue #7. Traffic Signal Timing
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
Enhancements:

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

1. Install reflectors on utility poles located within the clear zone.

2. Relocate utility poles located within the clear zone to a location 14 feet from the edge
of Bearses Way.

Safety Issue #10. Signage Improvements
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 lanes to one
travel lane. A larger sign may be considered for both Falmouth Road (Route 28)
approaches.

2. Install “Junction Route 28” signs on Bearses Way to inform driveways of the
upcoming state highway.

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

4. Relocate “No Left Turn” signs located near Corporation Street to be visible from the
gas station driveway.

Safety Issue #11. Drainage Issues
Enhancements:

1. Clean out and maintain existing catch basins.
2. Redesign intersection and approaches to improve drainage and reduce standing water.

3.4.1.3 Meetinghouse Way (Route 149)/Route 6 Ramps

Completed in 2010, the audit includes eight safety issues and identified enhancements
for each:

Safety Issue #1. Intersection Control
Enhancements:

1. Change the control of the intersection, utilizing either a traffic signal or a roundabout,
to reduce angle crashes and clarify control.

2. Include emergency pre-emption if a traffic signal is installed.
View approaching the STOP sign on the Service Road westbound
approach.
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Safety Issue #2. Intersection Geometry
Enhancements:

1. Consider incorporating the Service Road EB approach into the intersection control
(see Safety Issues #1) or modify the geometry of the eastbound ramp to increase
conspicuity of vehicles entering the intersection from the Service Road EB approach.
Consideration should be given to redesigning the Route 6 EB right-turn ramp to force
vehicles to make a 90° turn and to increase the separation between the Route 6 EB and
Service Road EB approaches. The intersection could also be redesigned as a 5-leg
roundabout, incorporating both Service Road approaches. A change in traffic control will
also reduce the number of conflicts a motorist must look for; a signal or a roundabout
could accomplish this.

2. Any redesign should provide adequate turning radii to accommodate emergency
vehicle and truck access through the intersection. The West Barnstable Fire
Department’s water trucks are of particular concern for the Town, since firefighters must
use water tankers to fight fires because there is no water source north of Route 6 in West
Barnstable. Include apron for emergency and truck access if a roundabout is installed.

Safety Issue #3. Sight Distance
Enhancements:

1. Trim trees and shrubs adjacent to the roadways to provide adequate sight distance.

2. Change the control of the intersection by installing either a traffic signal or a
roundabout to lessen the effects of the horizontal and vertical alignment on sight
distance. Install appropriate advance signage to warn motorists of the change in control
at the intersection.

Safety Issue #4. Pavement Markings
Enhancements:

1. Re-stripe and maintain durable pavement markings at the intersection.

2. Delineate the Meetinghouse Way northbound through and right-turn lane at the
intersection with the Route 6 WB ramps.

Safety Issue #5. Signage
Enhancements:

1. Provide guide signs with messages consistent with those on the Route 6 mainline at
the ramp termini.

2. Remove or relocate local organizations’ signs to improve sign clutter.

3. Relocate Route 6 guide signs on the Meetinghouse Way northbound approach in
advance of the utility pole.

4. Ensure that all Route 6 guide signs are visible; trim trees and/or relocate signage as
appropriate.
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Safety Issue #6. Pedestrian Accommodations
Enhancements:

1. With intersection improvement to a roundabout or traffic signal, include appropriate
pedestrian accommodations. If the intersection remains unsignalized, consider installing
crosswalks at the intersection with appropriate advance warning signage.

Safety Issue #7. Bicycle Accommodations
Enhancements:

1. Redesign of the intersection should incorporate bicycle accommodations such as a 4-
foot paved shoulder, bike route signing, and bicycle detection if a signal is installed.

Safety Issue #8. Speed
Enhancements:

1. Conduct a speed study to determine the prevailing speeds and adjust speed regulation
as necessary based on findings.

2. Increase enforcement in the vicinity of the intersection through the use of either speed
trailers or uniformed officers.

3. Reconfiguration of the intersection into a 5-leg roundabout will reduce speeds through
the intersection area.

3.4.2 DENNIS ROADWAY SAFETY AUDIT
3.4.2.1 Route 134 at the Route 6 Ramps

This study completed in 2009 identified six safety issues and associated enhancements:

Safety Issue #1. Interchange Geometry
Enhancements:

1. Review operations and the feasibility of adding adequate acceleration and deceleration
lanes at the interchange of Route 134/Route 6.

2. At the Route 6 eastbound off-ramp to Route 134 southbound, lengthen the solid white
channelization line from the end of the delta island to reinforce the separation between
the ramp and Route 134 southbound, and to delineate the additional lane. Replace the
merge sign with an “add lane” warning sign. In conjunction, review the distance
between the Route 6 eastbound ramps and the mall signal for appropriate weave
distance.

3. Provide adequate turning radii to accommodate larger vehicles in a single lane on the
Route 6 eastbound ramp to Route 134 southbound and on the Route 6 westbound ramp
to Route 134 northbound.
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Safety Issue #2. Pavement Markings
Enhancements:

1. Re-stripe and maintain durable pavement markings at the interchange of Route
134/Route 6.

Safety Issue #3. Sign Improvements
Enhancements:

1. Provide additional regulatory guide signs on Route 134 northbound prior to the bridge
to alert drivers of the “right lane must exit” condition onto Route 6 westbound.

2. Upgrade existing signage with new reflectorized signs.

Safety Issue #4. Maintenance
Enhancements:

1. Trim vegetation to maintain sign visibility and sight lines at the Route 134/Route 6
interchange.

Safety Issue #5. Pedestrian Accommodations
Enhancements:

1. To accommodate pedestrians, a continuous sidewalk should be provided along Route
134. Additionally, crosswalks and appropriate control would be needed at the
intersections of Route 134 and the Route 6 ramps.

Safety Issue #6. Bicycle Accommodations
Enhancements:

L. Provide bicycle accommodations along Route 134 and bicycle connections to the
multi- use path south of Route 6.

3.4.3 MASHPEE ROADWAY SAFETY AUDITS

Mashpee has had three audits completed since 2007:

3.4.3.1 Route 130 Lane Departure Road Safety Audit

Completed in 2007, this audit of lane departure crashes provided “Short Term
Recommendations” and “Additional Countermeasures.”

Short Term Recommendations

« Install “Curve Ahead” warning signs for each direction of the two horizontal curves.
Signs should be placed in advance of the curve to allow adequate response time for
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motorists. To further enhance the delineation (given the lack of lighting) roadside
reflectors and/or chevrons should be considered as budget permits.

 Given the reported prevalence of high speeds among the lane departure crashes, it is
recommended that Route 130 continue to remain a high speed enforcement area. It is
also recommended that speed data collection be completed by the Town of Mashpee to
track current operating speeds throughout the year; this may also prove useful in the
establishment of enforcement thresholds. Installation of solar powered radar detector
signs at key locations to bring awareness to the operator though the instant message
“YOUR SPEED IS “__"” may assist in reducing in speed violations.

« It is recommended that advance yield lines (see MUTCD Figure 3B-14) and
accompanying sign (R5-1 — Yield Here to Pedestrians) be installed on both approaches to
the existing mid-block crosswalk along Route 130.

» There are several signs (see Figure 8) located near the Mashpee-Barnstable line
adjacent to the bike path which feature a nearly illegible message based upon the small
font size. It is recommended that these signs be revised or removed as drivers may spend
an increased amount of time fixated away from the roadway attempting to read the signs.

« Utility poles are in close proximity to the traveled way along Route 130. While longer
term strategies are considered for possible relocation of the most hazardous poles, it is
recommended that the poles be reflectorized to add conspicuity. Specific locations may
include the utility poles at the following addresses 84 (struck 3 times), 223, 520, 544,
and 621 Route 130. All utility poles along the corridor, however, should be considered.

» Continue to maintain level surface along roadside edges. At the time of the audit several
spots of edge drop-off were observed north and west of the Great Neck Road North
intersection which may in turn accelerate the impacts of lane departure crashes as
motorists are unable to return to the roadway.

Additional Route 130 Countermeasures
Speed-related issues along entire Route 130 corridor:

¢ Continue and expand upon a concentrated enforcement and educational (i.e.
speed feedback, community meetings, etc.) effort.

e Investigate and explore possible low-cost speed-related strategies such as optical
speed bars.

o Implement established traffic calming measures to meet specific needs. A
candidate location would be bulb outs in the vicinity of the mid-block pedestrian
crossing.

Distracted or drowsy drivers
e Consider rumble strips/stripes in future reconstruction for non-residential areas
along roadway in the vicinity of the Air Force Base.
Pavement markings
¢ Maintain pavement markings for continued visibility.
Horizontal curve delineation

e Assure curve ahead warning signs, chevrons and roadside reflectors for

e the north/west horizontal curves.

Driver failure to properly identify slowing/stopping vehicles in advance of a turn

o Educational campaign alerting motorists to the frequency of turning vehicles. On
the low end this may entail a warning sign “Watch for
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e Turning Vehicles”, but may include the strategic use of a Variable Message Sign,
Newspaper Articles, or other PI&E activities.

e To the extent possible (based on available right-of-way) explore the feasibility for
turning bays or lanes for frequent turn pockets as part of access management
program. Candidate locations would be in the vicinity of roadway N/W of the
Great Neck Road intersection.

Cross over the centerline crashes resulting from passing vehicles

e Although there are currently no passing zones, it is recommended that the Town

continue to restrict, and enforce no passing zones along the corridor.
Sight distance turning from Dunkin Donuts site drive

e Install warning sign for SB traffic. Short Term & Low Cost Low Roadway
modifications to improve sight distance (i.e. cut back crest vertical curve
inhibiting sight to west).

Presence of utility poles within the roadway clear zone

o Reflectorize utility poles.

e Add guard rails for particularly hazardous utility poles

o Work with utility company to remove utility poles from clear zone.

Edge drop-off at roadside
¢ Maintain and fill roadside as needed to prevent edge drop-off.
Safe crossing opportunities for pedestrians

¢ Install advance yield line with accompanying sign (R5-1) for existing mid-block

crosswalk location.
Guard rail opportunities
In areas with insufficient clear zone, guard rail installation should be considered,
including but not limited to embankments and utility poles. Specific locations include
the dark area in the vicinity of the runway clear zone.
Sign efficiency

¢ ldentify unnecessary signs in heavily signed areas (i.e. signalized intersection)
that can be moved/removed to prevent sign clutter. A specific example is the
pedestrian warning sign on the approach to a signalized intersection, as
pedestrians would be expected.

e Remove/change warning signs located near the Mashpee-Barnstable line
adjacent to the bike path with small font requiring significant driver attention for
comprehension.

IHlumination and supports for runway crossing at Otis Air Force Base

o Explore possibilities to shield runway supports and glare from runway lights for

passing motorists.
Dark stretches of Roadway

¢ Install lighting along dark stretches of road on the N/W section of Route 130.
Given challenges with power, it may be necessary to explore solar power option
for the lighting.

Continued maintenance

¢ The pavement condition, drainage, and coverage resulting from brush are in good

condition. To assure safety this needs to be maintained.

Herring observation area where vehicles and pedestrians conflict
e Consider warning sign and additional parking restrictions.
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3.4.3.2 Great Neck Road North/Old Barnstable Road

Six safety issues and associated enhancements were identified in this 2009 study:

Safety Issue #1. Intersection Geometry
Enhancements:

1. Increase corner radii to accommodate larger vehicles.

2. Narrow the Old Barnstable Road westbound approach and align it with the departure
lane on the other side of the intersection to the extent possible within the right-of-way.

Safety Issue #2. Grading Issues
Enhancements:

1. Change the crown line on Great Neck Road North to facilitate crossing and turning
movements from Old Barnstable Road.

2. Re-grade the Old Barnstable Road westbound approach to eliminate the low spot.

Safety Issue #3. Limited Sight Distance
Enhancements:

1. Measure the sight distances from the Old Barnstable Road westbound approach and
compare them to the required sight distances for the existing conditions. Based on these
results, the following additional enhancements may be appropriate:

2. Relocate signs and fence on the southeast corner to increase visibility for vehicles
exiting Old Barnstable Road westbound.

3. Re-align both the horizontal and vertical geometry of Great Neck Road North to
provide adequate sight distance for all approaches.

4. Re-grade the slope on the eastern side of the Great Neck Road North northbound
approach to provide adequate sight distance for the Old Barnstable Road westbound
approach.

5. Study closing the Old Barnstable Road westbound approach to vehicle traffic. This
would include traffic analysis of the Route 28/Great Neck Road/Route 151 rotary to
ensure that the closure would not create undue traffic delay there.

Safety Issue #4. Pavement Markings
Enhancements:

1. Re-stripe and maintain durable pavement markings at the intersection of Great Neck
Road North/0Old Barnstable Road.
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Safety Issue #5. Sign Improvements
Enhancements:

1. Install new double-sided one-way signs on both sides of the roadway on the Old
Barnstable Road westbound approach to improve their visibility to vehicles traveling
northbound and southbound on Great Neck Road North.

2. Replace the worn Intersection Ahead warning sign for the Great Neck Road North
northbound approach.

3. Install an Intersection Ahead warning sign for the Great Neck Road North southbound
approach.

4. Relocate the 45 mph speed limit sign for Great Neck Road North northbound traffic
farther beyond the intersection with Old Barnstable Road. This may require
modifications to the speed regulations.

5. Adjust sign locations, sizes, and heights to conform to MUTCD requirements and not
to impair sight distance.

6. Remove the CCRTA bus stop sign located on the eastern side of Great Neck Road
North just north of Old Barnstable Road.

Safety Issue #6. Limited Pedestrian Accommodations
Enhancements:

1. Provide a crosswalk at a safe location across Great Neck Road North with pedestrian
warning signs to inform drivers.

3.4.4 SANDWICH ROAD SAFETY AUDITS

Since 2007, two safety audits were completed in Sandwich:

3.4.4.1 Cotuit Road/Harlow Road/South Sandwich Road

This study identified eight Safety Issues and associated Enhancements and was produced
in 2009:

Safety Issue #1. Intersection Skew
Enhancements:

1. Re-align Harlow Road and South Sandwich Road to eliminate the skew.

Safety Issue #2. Intersection Offset
Enhancements:

1. Re-align Harlow Road and South Sandwich Road to eliminate the offset.

2. Relocate the utility pole located on the southeast corner across from South Sandwich
Road.
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Safety Issue #3. Asa Meiggs Road
Enhancements:

1. Re-align Asa Meiggs Road to intersect Cotuit Road at the preferred 90° angle.

Safety Issue #4. Vertical Alignment of Cotuit Road
Enhancements:

1. Re-align and re-grade Cotuit Road to eliminate the sag and crest curve combination.

Safety Issue #5. Horizontal Alignments of Side Streets
Enhancements:

1. Re-align Harlow Road and South Sandwich Road to eliminate their horizontal curves
prior to the intersection

Safety Issue #6. Grading Issues
Enhancements:

1. Change the crown line on Cotuit Road to facilitate crossing and turning movements
from Harlow Road and South Sandwich Road.

Safety Issue #7. Restricted Sight Distance
Enhancements:

1. Trim vegetation and maintain intersection sight lines at the intersection of Cotuit
Road/Harlow Road/South Sandwich Road.

Safety Issue #8. Sign Locations and Conformance
Enhancements:

1. Verify that the locations of the “Stop Ahead” warning signs and pavement markings on
Harlow Road and South Sandwich Road conform to MUTCD guidelines for size, location,
and mounting height.

2. Verify that the locations of the “Intersection Ahead” warning signs on Cotuit Road
conform to MUTCD guidelines for size, location, and mounting height.

3. Replace street name signs to conform to MUTCD guidelines for letter height.

3.4.4.2 - Route 6: Major Highway Median Cross-Over Crashes

From 20009, this study included a series of recommendations to reduce frequency and
severity of cross over crashes on Route 6 in Sandwich to address several “Risk Factors”
and “Risk Ratings.”

Areas of open, crossable median
Risk Rating “E”
o Install barrier in open areas (1.3miles total)

Chapter 3: Safety Cape Cod Regional Transportation Plan | August 2011

Page 308



Lack of shoulders (both inside and outside) with berms
Risk Rating “E” —
e Create 4 foot inside shoulders

High speeds
Risk Rating “D”

e Increase enforcement

“Authorized Vehicle Only” turnaround locations and misuse
Risk Rating “C”

e Optimize location and consolidate turnarounds

e Use alternative signage for restricted use

Drainage problem — ponding occur in several areas
Risk Rating “D”
¢ Rehabilitate surface

Short acceleration/deceleration lanes and inadequate signage
Risk Rating “D”

e Provide shoulders

e Extend accel-decel lane markings

e Provide adequate and regulating (YIELD) signage

Driver guidance — signs worn and obstructed
Risk Rating “C”
¢ Install new warn signs approaching Interchange No. 2
e Clear/trim vegetation
¢ Install delineator posts
¢ Install rumble strips — inside shoulder

3.4.5 YARMOUTH ROAD SAFETY AUDIT

There has been one audit completed since 2007 in Yarmouth.

3.4.5.1 - Old Townhouse Road/Forest Road

This study completed in 2010 identified seven Safety Issues and associated
Enhancements:

Cape Cod Regional Transportation Plan | August 2011 Chapter 3: Safety

Page 309



Safety Issue #1. Intersection Geometry
Enhancements:

1. Reconstruct the intersection to remove the offset alignment of Forest Road and to
simplify the movements (i.e., consolidate two Forest Road intersections into one) and
clarify control (i.e., signalization).

2. Consider vehicular movements to/from the shopping plaza driveway southbound onto
Old Town House Road to right-in/right-out only.

3. Consider vehicular movements to/from Constance Avenue in the redesign.

4. Provide adequate turning radii to accommodate emergency vehicle (e.g., fire truck)
access through the intersection and to the shopping plaza.

5. Introduce a traffic signal to reduce angle crashes, clarify control, and better serve
concentrated peak demand generated by the transfer station.

6. New traffic signal should include emergency pre-emption.

Safety Issue #2. Pavement Markings
Enhancements:

1. Re-stripe and maintain durable pavement markings at the intersection.

2. Fill pot-holes and consider a more durable street print product rather than traditional
paint or thermoplastic pavement markings.

Safety Issue #3. Sign Improvements Enhancements:

1. Provide advance intersection warning signage on the Old Town House Road eastbound
and westbound approaches in the short-term (unsignalized condition).

2. Install pedestrian crossing warning signage on the Old Town House Road westbound
approach in the short-term (unsignalized condition).

3. Replace signage on the Forest Road northbound approach at Constance Avenue with
W2-2L installed on right side of Forest Road northbound in advance of intersection with
Constance Avenue.

4. Upgrade all existing signage with new reflectorized signs to meet standards of
consistency with the MUTCD.

Safety Issue #4. Sight Distance
Enhancements:

1. Trees located along the edge of Old Town House Road in the vicinity of the intersection
should be relocated or removed. In the short-term, all trees in the vicinity of the
intersection should be trimmed to improve sight lines.

2. The Garden Club planting area should be relocated to a location that will not block
sight lines.

3. The wood guard rail posts along the south side of Old Town House Road should be
removed.
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4. Introduce traffic signal control or separate two Forest Road northbound lanes to
improve sight lines.

Safety Issue #5. Pedestrian Accommodations
Enhancements:

1. Consider installing a crosswalk across the eastern leg of the intersection if signalized.

2. Install sidewalk along the north side of Old Town House Road between the shopping
plaza and the Old Town House Road Park and Recreation area entrance.

Safety Issue #6. Bicycle Accommodations
Enhancements:

1. Redesign of the intersection should incorporate a bicycle connection between the two
existing bicycle paths. Installation of a traffic signal, and a bike lane or path, would
provide a safe connection

2. The alignment of the bicycle path across Forest Road near the transfer facility on the
north side of Old Town House Road should be modified to minimize conflicts with
transfer facility traffic. In the short-term, the transfer facility signage posted on the fence
should be relocated to improve cyclist and pedestrian visibility.

Safety Issue #7. Speed
Enhancements:

1. Conduct speed study to determine the prevailing speeds and adjust as necessary based
on findings.

2. Post speed limits.

3.5 MULTIMODAL TRANSPORTATION SAFETY

Safety information is readily available for several modes of travel. The following sections
provide safety issue details on several transportation modes.

3.5.1 PUBLIC TRANSIT SAFETY

Public transit vehicles are generally considered to operate at a higher level of safety in
comparison to private automobiles. Drivers are required to have higher qualifications
and are subject to strict safety guidelines. The Cape Cod Regional Transit Authority has
provided safety data for the years 2007-2009 as shown in the following table:
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TABLE 10 - INJURIES FROM COLLISIONS/SLIPS AND FALLS IN TRANSIT VEHICLES AND ON
TRANSIT PROPERTY

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
2007 0 1
2008 2 7
2009 1 4 1 1

(Source: Cape Cod Regional Transit Authority)

For the years 2007-2009, the values of property damage to CCRTA vehicles and private
vehicles were $27,393 in April 2007 and $22,922 in August 2007 for a total of $50,315.

3.5.2 BICYCLIST SAFETY

Bicycling on Cape Cod roadways can be a challenge. The mixture of narrow roadways,
high traffic volumes, and pleasant summer weather creates a great deal of difficult
vehicle-bicycle interaction. Cape Cod'’s pleasant summer weather brings bicyclists onto
roadways at the time when vehicular traffic is 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 other transportation users.

The following table includes a town-by-town breakdown of bicycle-vehicle crashes for
the years 2006-2008. With 39 reported crashes over the three-year period, Yarmouth
had the greatest number of bicyclist-vehicle crashes (Dennis was second with 25
crashes). Staff has observed numerous cyclists along Route 28 (where many of the
identifiable crashes occurred) during the summer season. Comments at public meetings
indicate that many summer workers in Yarmouth use bicycling to commute to work; the
many motels in the area appear to be the origin of vacationers that are biking to the
various Route 28 attractions (e.g., mini-golf, ice cream, gift shops, etc.).
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TABLE 11 - BICYCLIST-VEHICLE CRASH HISTORY (2006-2008)

All Crashes Fatal

(3-year Crashes (3-
1{e] =1)) year total)

Bourne 6 0
Sandwich 7 0
Falmouth 18 0

Mashpee 2 0
Barnstable| 2
Yarmouth 39 0
Dennis 25 0
Harwich 8 0
Chatham 13 0
Brewster 8 0
Orleans 13 0
Eastham 0
Wellfleet 0
Truro 0
Provincetown 0
Total 166 2

(Source: MassDOT)

Bicyclists are often categorized into three subsets: (A) Ex