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the GreenDOT Policy Directive. This document established GreenDOT as a broad and 
comprehensive policy for promoting sustainability in the transportation sector. Through 
GreenDOT, MassDOT embraced the triple bottom line of sustainability: environmental, 
economic, and social. GreenDOT is intended to reduce greenhouse gas emissions and 
minimize the ecological impact of transportation operations; provide mobility for people 
and goods and support for smart growth development; and facilitate access to opportunity 
for all Massachusetts residents, workers, and visitors, while promoting public health and 
quality of life. 
 
MassDOT has been aggressive in pursuing our vision for sustainability. This 2014 
GreenDOT Report demonstrates our achievements to date, and our continued pursuit 
of greening the transportation system. This report focuses on MassDOT’s efforts and 
initiatives, both for the transportation sector as a whole, and for MassDOT’s internal 
operations. It summarizes the actions that MassDOT has taken, and measures the 
outcomes and impacts of those actions on sustainability in the transportation system.

This report is also a testament to the efforts of people in all of MassDOT’s divisions. The 
degree to which GreenDOT succeeds is dependent upon embedding its goals into our 
core activities, and developing a culture of sustainability throughout the department. I 
would like to thank all of the MassDOT staff who have embraced the opportunity to 
integrate GreenDOT into the way we do business – to make it part of their jobs, instead 
of taking a “Not my job” approach. By continuing to work together towards GreenDOT 
goals, I am confident that we will create a better transportation system and a healthier 
environment.   

The Massachusetts Department of Transportation is pleased 
to provide this progress report on the GreenDOT Policy and 
its implementation. MassDOT was founded in 2009 with 
a commitment to “Leading the Nation in Transportation 
Excellence.” The GreenDOT Policy is MassDOT’s comprehensive 
sustainability initiative, which puts us in a position of national 
leadership in greening the transportation sector. The GreenDOT 
Policy establishes a bold vision of sustainability, sets ambitious 
targets for sustainability, and records strong achievements 
toward meeting those targets, as presented here in the 2014 
GreenDOT Report.

On June 2, 2010, a seven-month-old MassDOT released 
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TITLE VI NOTICE
The Massachusetts Department of 
Transportation (MassDOT) fully complies 
with Title VI of the Civil Rights Act of 1964 
and related state laws. MassDOT offers a 
variety of resources/services in Spanish, 
Portuguese, Haitian Creole, Khmer, Chinese 
and Vietnamese, among others, free of charge. 
Services include but are not limited to the 
following: oral interpreters, written language 
services and translations of vital documents. 
If you need help understanding this document 
because you do not speak English or have a 
disability which impacts your ability to read 
the text, please contact MassDOT’s Office for 
Diversity and Civil Rights at (857) 368-8580 
or (617) 368-7306 (TTY) or via our website at 
www.massdot.gov.

If you believe that you or anyone in a specific 
class of persons has been subjected to 
discrimination prohibited by Title VI and 
other nondiscrimination laws based on race, 
color, national origin, sex, age, disability or 
gender, you or your representative may file a 
complaint with MassDOT, which we can help 
you to complete. A complaint must be filed 
no later than 180 days after the date of the 
alleged discrimination. If you require further 
information, please contact MassDOT’s Office 
for Diversity and Civil Rights at (857) 368-8580 
or (857)-266-0603 (TTY) or via our website at 
www.massdot.gov.

AVISO DE TÍTULO VI

Caso esta informação seja necessária em 
outro idioma, favor contar o Especialista em 
Título VI do MassDOT pelo fone (857) 368-
8580.

如果需要使用其它語言了解信息，請聯系
馬薩諸塞州交通部（MassDOT）《民權法》
第六章專職人員，電話(857) 368-8580 。

如果需要使用其它 言了解信息，联系马萨诸
塞州交通部（MassDOT）《民 法》第六章 人
 ，电话 (857) 368-8580。

El Departamento de Transporte de 
Massachusetts (MassDOT) cumple 
plenamente con el Título VI de la Ley de 
Derechos Civiles de 1964 y las leyes estatales 
relacionadas al mismo. MassDOT ofrece una 
variedad de recursos/servicios en español, 
portugués, criollo haitiano, camboyano, chino 
y vietnamita, entre otros, libre de costo. Entre 
varios servicios se encuentran los siguientes: 
intérpretes orales, servicios de lengua escrita 
y traducción de documentos vitales. Si usted 
necesita ayuda para entender este documento 
ya que no habla inglés o tiene una incapacidad 
que afecta su habilidad de leer el texto, por 
favor contacte a la Oficina para la Diversidad 
y Derechos Civiles de MassDOT al (857) 368-
8580 o el (617) 368-7306 (TTY) o a través de 
nuestro sitio web en www.massdot.gov.

Si cree que usted o cualquier otro individuo 
perteneciente a una clase específica de 
personas ha sufrido discriminación prohibida 
por el Título VI y otras leyes antidiscriminatorias 
basada en raza, color, origen nacional, sexo, 
edad, incapacidad o género, usted o su 
representante puede presentar una queja a 
MassDOT, la cual podemos ayudarle a llenar. 
Se debe presentar la queja a más tardar 180 
días después de la fecha de la discriminación 
alegada. Si necesita más información, por 
favor contacte a la Oficina para la Diversidad 
y Derechos Civiles de MassDOT al (857) 368-
8580 o (857)-266-0603 (TTY) o a través de 
nuestro sitio web en www.massdot.gov.
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GreenDOT Policy Background 
and Development

The transportation system is a critical 
component of the Commonwealth 
of Massachusetts’ infrastructure; it 
facilitates economic development, 
access to goods and services, and social 
interaction and enrichment. While the 
system has numerous benefits that our 
customers depend upon daily, it also 
contributes over one third of the Bay 
State’s greenhouse gas (GHG) emissions, 
a key cause of climate change. Sprawling 
development patterns and automobile 
dependence also contribute to physical 
inactivity, which is associated with 
various negative health outcomes, while 
motor vehicle pollution contaminates the 
air, causing respiratory and other health 
conditions. 

In 2010, the Massachusetts Department 
of Transportation (MassDOT) responded 
to these challenges by launching its 
comprehensive sustainability initiative, 
the GreenDOT Policy. GreenDOT was 
born of numerous state laws and policies 
aimed at reducing GHG emissions, 
improving public health, and leading on 
environmental stewardship. The Global 
Warming Solutions Act (GWSA), which 
Governor Deval Patrick signed into law 
in 2008, set legally-enforceable goals of 
reducing GHG emissions by 25 percent 
below 1990 levels by 2020, and 80 
percent below 1990 levels by 2050. 
The Healthy Transportation Compact, 
created by the 2009 Transportation 
Reform Law, is a coordinated multi-
agency effort to encourage the healthy 

transportation modes of walking, 
bicycling, and public transit, and to 
ensure that public health factors are 
taken into account in transportation 
decision-making. In addition, Executive 
Orders 484 and 515, known as 
Leading by Example and Environmental 
Purchasing Policy respectively, require 
state agencies to invest public resources 
in ways that support environmental 
sustainability by conserving energy 
and water, implementing efficiency 
measures, and producing or purchasing 
renewable energy. Taken together, the 
Global Warming Solutions Act, Healthy 
Transportation Compact, and Leading by 
Example policy form the foundation for 
the GreenDOT Policy. 

The GreenDOT Policy Directive, released 
in June 2010, set forth the primary goals 
of reducing GHG emissions; promoting 
the healthy transportation modes of 
walking, bicycling, and public transit; and 
supporting smart growth development. 
The 2012 GreenDOT Implementation 
Plan then outlined specific tasks and 
targets for achieving these goals, 
including the Mode Shift Goal, which calls 
for a tripling of the amount of walking, 
bicycling, and public transit ridership in 
Massachusetts between 2010 and 2030. 
The Implementation Plan also identifies a 
wide range of measures for improving the 
environmental practices of MassDOT’s 
internal operations. 

This 2014 GreenDOT Report serves to 
provide a comprehensive update on the 
progress made toward the GreenDOT 
goals since the creation of MassDOT 

EXECUTIVE SUMMARY
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in 2009, the status of the GreenDOT 
Policy at the end of 2014, and plans for 
MassDOT’s continued development 
and implementation of the GreenDOT 
Policy and related initiatives. It includes 
updates on MassDOT’s specific 
sustainability-oriented efforts relative 
to the transportation sector and our 
internal operations; it also develops a 
performance-based system for tracking 
MassDOT’s progress toward GreenDOT 
goals.

Performance Management 

Created by the Transportation Reform 
Law of 2009, MassDOT was founded 
on a set of principles that includes 
performance-based management and 
accountability. The Transportation 
Reform Law stipulates that the new 
department create an internal Office of 
Performance Management & Innovation 
to monitor performance, provide 
quantitative information on divisional 
performance measures, and report 

progress toward goals; the GreenDOT 
Policy is strongly influenced by this 
emphasis on performance management. 
The GreenDOT Policy is committed to 
measuring performance in order to track 
progress towards goals; improve program 
design and implementation; demonstrate 
that resources are being used efficiently 
and for maximum benefit; and 
communicate progress to stakeholders 
and the community. To effectively 
measure MassDOT’s progress towards 
the GreenDOT Policy goals within a 
complex system, GreenDOT uses an 
outcome model to explain how specific 
actions lead to results that contribute to 
the overarching GreenDOT mission. 

The criteria used for selecting measures 
include validity, significance, ease of 
interpretation, availability, and ability to 
track trends over time. Such measures 
include metric tons of GHG emissions per 
year from the statewide transportation 
sector; vehicle miles traveled by motor 
vehicles; person miles traveled (PMT) 

Figure ES-1: Solar panels at the Barnstable Municipal airport
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by public transit, bicycling, and walking; 
MassDOT facility energy and water use; 
and many others. By gathering data from 
the MassDOT divisions and establishing 
data collection and reporting systems, the 
GreenDOT Office will be able to analyze 
trends and implement regular scorecard-
style reporting.  

Transportation Sector 
Sustainability 
 
In order to achieve its goals of promoting 
transportation sector sustainability and 
reducing GHG emissions, the GreenDOT 
Policy is principally concerned with the 
performance of the transportation sector 
– how much our customers travel, by what 
mode they travel, how much fuel their 
travel consumes, and how much carbon 
their travel releases. The sustainability of 
the transportation sector is determined 
by many factors, which MassDOT is able 
to influence to varying degrees. 

MassDOT’s primary functions are 
the design, construction, operation, 
and maintenance of the state-owned 
transportation system. In working to 
fulfill these responsibilities, MassDOT is 
guided by a range of different goals and 
objectives. With the development of 
the GreenDOT Policy, MassDOT added 
reducing GHG emissions; promoting 
healthy transportation and smart 
growth development; and supporting 
environmental stewardship to its 
priorities.  

MassDOT works toward GreenDOT 
Policy goals through its strategic, planning, 
capital investments, project selection, 
and design guidelines. GreenDOT goals 
are reflected throughout MassDOT’s 
planning and design efforts, beginning 
with its strategic planning and investment 
plans. In January of 2014, MassDOT 
released the Capital Investment Plan, 
a listing of all transportation projects 
that are planned to be funded in the 
next five years; then in May 2014, 
MassDOT published the weMove 
Massachusetts long-range strategic plan. 
These documents allocate significant 
investment to healthy transportation 
modes, including transit improvement 
and expansion projects, shared-use paths, 
and Complete Streets projects that serve 
users of all modes and increase system 
accessibility. MassDOT also works with 
the metropolitan planning organizations 
(MPOs) in Massachusetts to integrate 
GreenDOT goals into long-range regional 
planning and project prioritization. 

Figure ES-2: Littleton construction site (photo courtesy 
of the MBTA)
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Another way that MassDOT influences 
travel behavior is by facilitating smart 
growth and transit-oriented development 
patterns, which enable shorter trip 
distances and facilitate access to 
sustainable modes. MassDOT’s Office 
of Real Estate and Asset Development 
and the Public/Private Development 
Unit within the Office of Transportation 
Planning work with the development 
community to promote smart growth 
and mitigate potential traffic increases 
through travel demand management 
requirements. 

While focusing on GHG reduction 
efforts, MassDOT also recognizes the 
need for climate change adaptation and 
resiliency. In order to prepare effectively 
for changes in the coming years and 
decades, MassDOT divisions are working 
to understand which locations and 
elements of transportation infrastructure 
are at the greatest risk from the higher 
sea levels, stronger storms, greater storm 
surges, and more frequent flooding that 
are expected to accompany climate 
change. The Office of Transportation 
Planning has launched the agency-
wide Transportation Asset Vulnerability 
Assessment; this study will build upon 
a number of other resiliency efforts in 
MassDOT’s divisions, and will identify 
the greatest risks and vulnerabilities of 
the Commonwealth’s transportation 
infrastructure in order to enable informed 
investment decisions and adaptation 
strategies. 

MassDOT has important responsibilities 
for communicating with our customers. 

In order to support the GreenDOT Policy 
and to achieve the ambitious Mode 
Shift Goal, MassDOT will need to invest 
in infrastructure and system capacity 
projects, but also to educate and promote 
healthy transportation modes. MassDOT 
offers a free transportation demand 
management service, MassRIDES, 

that works with major employers to 
reduce single-occupant vehicle travel by 
encouraging and enabling carpooling, 
vanpooling, transit, bicycling, and walking. 
Other education and communication 
efforts that support GreenDOT are 
MassDOT’s Drive Smart and Save 
Campaign, which promotes eco-driving 
tips like eliminating rapid acceleration 
and inflating tires; the Registry of Motor 
Vehicles’ initiative to reduce trips to its 
branches by facilitating more online 
transactions; and the Safe Routes to 
School program, which encourages 
healthy and safe travel to school.

Figure ES-3: Brooks Elementary students participating 
in Walk and Bicycle to School Day in New Bedford 
(photo courtesy of MassRIDES) 
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System efficiency, of both the roadway 
and transit networks, is another important 
area in which MassDOT works to reduce 
GHG emissions. Decreasing congestion 
not only saves customers time and money, 
it also reduces emissions and air pollution 
by limiting acceleration and deceleration 
of motor vehicles. Using intelligent 
transportation systems, such as variable 
message signs, real-time travel monitoring, 
transit signal priority, and closed-circuit 
television cameras, MassDOT can monitor 
and respond to highway conditions 
and provide customers with valuable 
information to inform their travel choices. 
MassDOT’s Highway Division is removing 
all tollbooths statewide and converting 
to all-electronic tolling, a system whose 
sensors detect E-ZPass transponders for 
automatic toll payment or license plates 
for billing by mail, thereby eliminating 
the need for drivers to slow or stop for 
tollbooths. 

Even as it works with its constrained 
finances to fund service expansion and 
address capacity issues, the Massachusetts 
Bay Transportation Authority (MBTA) 
tracks and works to improve on-time 
performance in order to enhance service 
and attract additional public transit riders. 
The MBTA also provides integration 
with other healthy modes through such 
initiatives as providing bicycle racks on 
95 percent of its buses and expanding 
the Pedal & Park program, which enables 
passengers to securely park their bicycles 
at transit stations. MassDOT has also 
helped to allocate extensive federal 
funding for the Hubway bicycle share 
system, enabling customers to more easily 

reach transit and complete short trips in 
the Boston area without a car. 

In addition to addressing GHG 
and environmental impacts of the 
transportation sector, the GreenDOT 
Policy also aims to improve public 
health and safety in the Commonwealth. 
The Healthy Transportation Compact 
facilitates inter-agency initiatives 
for expanding mobility; improving 
public health related to air quality 
and physical activity; promoting a 
cleaner environment; creating stronger 
communities; and integrating public 
health concerns into transportation 
decision-making. Examples of healthy 
transportation initiatives include the 
pilot Health Impact Assessment for the 
Grounding McGrath Transportation Study 
and the subsequent incorporation of 
health impact assessment requirements 
into MassDOT corridor planning studies. 
MassDOT, partnering with Regional 
Planning Agencies, local officials, and 
police departments, also launched the 
Bicycle and Pedestrian Safety Awareness 
Campaign in April 2014 to reduce the 
number of crashes involving cyclists and 
pedestrians. 

As noted in the Performance 
Management section above, MassDOT’s 
efforts to improve transportation sector 
sustainability and public health involve 
the tracking of specific outcomes. 
MassDOT has collected data and 
developed outcome measures for three 
key indicators of overall transportation 
sector sustainability: Massachusetts 
transportation sector emissions are 
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reduced; trips are shifted to walking, 
bicycling, and public transit; and a 
greater proportion of customers have 
access to transit, bicycling, and walking 
infrastructure. The 2014 GreenDOT 
Report presents the results of these 
measures, and establishes baselines 
and trends for continuing to track these 
key measures into the future. Moving 
forward, MassDOT aims to improve 
statewide estimates of bicycle and 
pedestrian personal miles traveled, since 
existing methods for collecting this data 
are either costly or provide inadequate 
information.  

MassDOT Operations

In the spirit of Leading by Example, 
MassDOT also works to make each 
aspect of its internal operations more 
environmentally friendly. Areas of focus 
include the operation and management 
of fleets; snow and ice; facilities; 
energy; construction and materials; and 
ecological protection.   

MassDOT owns and operates two 
large vehicle fleets, one related to 
the maintenance and management 
of the highway system, and the other 
comprising the fleet of MBTA public 
transit revenue and non-revenue 
vehicles. MassDOT has already made 
significant steps towards reducing the 
environmental impact of its fleets, in 
accordance with the goals outlined in 
the 2012 GreenDOT Implementation 
Plan. Such efforts include procuring 
hybrid and plug-in hybrid light-duty 
vehicles for use by the Highway Division; 

reducing emissions from the MBTA fleet; 
purchasing biodiesel fuel for all Highway 
Division diesel vehicles; retrofitting heavy 
equipment to reduce emissions and 
pollution; and incorporating anti-idling 
technology for both Highway Division 
vehicles and MBTA buses and commuter 
rail locomotives. The MBTA has installed 
30 electric vehicle charging stations at 
park-and-ride lots, and the Highway 
Division has installed charging stations 
for its fleet at four office locations. 
Future plans include the installation of 12 
publicly-available fast charging stations 
at service plazas along highways, thus 
helping to facilitate the public adoption 
of lower-emitting electric vehicles. 

In order to ensure the safety and 
accessibility of the roadway network 
during snow and ice events, the Highway 
Division plows the state roadway network 
and treats the roads with de-icing agents, 

Figure ES-4: Falcon with chicks in a MassDOT bird box 

(photo courtesy of the Highway Department)
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most commonly salt (sodium chloride), 
though its use can have negative impacts 
on surrounding vegetation and wildlife. 
The Highway Division has been very active 
in reducing the environmental impacts of 
snow and ice operations through such 
techniques as pre-wetting salt, which 
improves roadway adherence and salt use 
efficiency; pre-treating roadways with 
brine, thus reducing the overall use of salt; 
identifying reduced salt zones to protect 
sensitive agricultural and groundwater 
recharge areas; and instituting innovative 
technological improvements, including 
friction meters, efficient salt spreading 
technology, and tow plows. 

MassDOT is also a major owner and 
operator of property and buildings. 
MassDOT owns and operates over 700 
building facilities, including office space, 
transit stations, fleet storage buildings, 
toll facilities, emergency response 

stations, and many more. The Office 
of Real Estate and Asset Development 
manages MassDOT’s portfolio of real 
estate, often leasing or jointly developing 
property, which provides opportunities 
for enhancing sustainability. Since 
launching the GreenDOT Policy, 
MassDOT has made strides in reducing 
the environmental impact of its facilities 
with actions that include conducting 
energy audits and upgrades; improving 
facility waste management and recycling; 
purchasing environmentally-preferable 
products and supplies; switching to 
cleaner heating fuel; and building green 
roofs on transit stations. In addition 
to this work, MassDOT is currently in 
the building design process to replace 
three aging Highway Division district 
headquarters offices with buildings 
designed to LEED standards.

Figure ES-5: MBTA Red Line train in the snow (photo courtesy of the MBTA)
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In addition to the energy MassDOT uses 
in the operations of its vehicles and 
buildings, it also consumes energy for 
other uses such as lighting of roadways 
and parking facilities; ventilation systems 
and lighting in tunnels; and the third rail 
powering the MBTA rapid transit lines. 
In order to take advantage of efficiency 
opportunities, both the Highway Division 
and MBTA have begun specifying energy-
efficient LED lighting systems for use in 
tunnels, along roadways, and throughout 
the transit system. These changes save 
millions of dollars in electricity costs per 
year, reduce demands on labor due to 
longer service life, and improve worker 
safety. 

As a major property owner, MassDOT 
has also been able to use available land 
for renewable electricity generation. The 
GreenDOT Implementation Plan sets 
the goal for MassDOT to produce five 

percent of its total electricity demand 
by 2020 through renewable energy 
projects. The first project to install 
solar panels alongside highways was 
completed in 2012 along Interstate 91. 
The MBTA also installed a solar array on 
the roof of the Orient Heights Station, 
providing for 20 percent of the facility’s 
energy consumption. The wind turbine 
commissioned at the MBTA Kingston 
Commuter Rail Layover Facility provides 
for the majority of the facility’s electricity 
demand. MassDOT is in the process of 
planning and installing even more solar 
and wind energy-producing projects, 
including a major solar photovoltaic 
project along the Massachusetts 
Turnpike. 

MassDOT’s construction projects use 
large volumes of construction materials 
and can generate significant waste. 
Demolition and disposal of concrete 

Figure ES-6: The MBTA’s Harbor Express ferry (photo courtesy of the MBTA)
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and asphalt consume considerable 
landfill space, and production of these 
two commonly used materials requires 
large amounts of energy. To reduce such 
impacts, MassDOT has made changes to 
its construction practices. The Highway 
Division has shifted from hot to warm 
mix asphalt production, resulting in a 20 
percent decrease in fuel consumption 
during the asphalt manufacturing process. 
Both the MBTA and Highway Division 
have specifications for recycled material 
in pavement projects, and MassDOT 
recycles tires into newly produced 
asphalt. For suitable projects, MassDOT 
uses cold-in-place recycling techniques, 
thus reusing the existing paving material 
and obviating the need for heat and the 
transportation of materials to the site. 

The Commonwealth’s transportation 
infrastructure affects the surrounding 
natural ecology in two primary ways: by 
altering water quality through changing 
hydrology and discharging sediment and 
other pollutants into watersheds, and by 
impacting wildlife populations through 
diminished or separated habitats, which 
can put animals in danger from vehicles on 
roadways. MassDOT works to minimize 
these impacts through initiatives such 
as the Impaired Waters Program, in 
which 680 water body segments are 
monitored for runoff pollution and 
necessary improvements are planned; the 
restoration of six wetlands (not including 
mitigation-related wetlands restoration) 

since 2013; and the enhancement of 
water flow and wildlife passage through 
rebuilt culverts. MassDOT is conducting 
a review of ecological performance in 
order to identify further improvements 
to the design review and project 
implementation processes. 

Conclusion 

Looking ahead, MassDOT will continue 
to shift its sustainability focus to the 
transportation sector as a whole, since 
this is the area where GHG emissions 
must be reduced in order to reach the 
goals of the GWSA. As stipulated in the 
Clean Energy and Climate Plan (CECP) for 
2020, which is the GWSA implementation 
plan, 7.6 percent of the total 25 percent 
reduction in GHG in Massachusetts will 
need to come from the transportation 
sector, of which 1.2 percent is expected 
to correspond with GreenDOT initiatives. 
MassDOT is working with the Executive 
Office of Energy and Environmental 
Affairs (EOEEA) to update the CECP, 
which is expected to be completed by 
the end of 2015. 

As part of the implementation of the 
GWSA, the Massachusetts Department 
of Environmental Protection (DEP) has 
issued a draft regulation governing 
MassDOT actions and reporting 
requirements under the GWSA. This 
regulation requires MassDOT and the 
Metropolitan Planning Organizations 
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(MPOs) to track progress towards the 
goals outlined in the CECP. In order 
to satisfy the regulation and meet our 
responsibilities for communicating 
progress on the GreenDOT Policy, 
MassDOT intends to measure our 
performance in the areas affecting 
transportation sector emissions: 
transportation system development, 
including long-range planning, capital 
investment, design standards, and support 
for smart growth development; traveler 
education and encouragement, through 
promotion of mode shift, carpooling, 
and eco-driving; and system operations, 
including congestion management and 
transit optimization. 

GreenDOT goals will be further embedded 
into each of these areas, and improved 
performance metrics will be developed 
to track progress toward GreenDOT 
success. Climate change adaptation 
will also be of critical importance in the 
coming years and decades, as MassDOT 
strives to identify risks and protect the 
transportation infrastructure on which 
residents and visitors depend each 
day. By focusing on GreenDOT goals, 
MassDOT continues to work toward a 
healthier, safer, and better Bay State. 

Figure ES-7: Woman placing her bicycle on an MBTA 
bus (photo courtesy of MassRIDES)
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Figure 1-1: Photo of the Boston University Bridge with bicycle lanes installed (photo courtesy of 
Mark Gravallese, MassDOT - District 6)

CHAPTER 1



1-1

The GreenDOT Policy is the 
Massachusetts Department of 
Transportation’s comprehensive 
environmental responsibility and 
sustainability initiative, which entails 
integrating sustainability principles into 
all aspects of the way that MassDOT 
plans, designs, builds, and operates our 
state transportation system. The guiding 
vision for the GreenDOT Policy is:

The Massachusetts Department of 
Transportation will be a national leader 
in promoting sustainability in the 
transportation sector. Through the full range 
of our activities, from strategic planning 
to construction and system operations, 
MassDOT will promote sustainable 
economic development, protect the natural 
environment, and enhance the quality of 
life for all of the Commonwealth’s residents 
and visitors. This will enable MassDOT to 
use resources in a manner that serves its 
existing customers while preserving our 
resources for future generations.1 

The 2014 GreenDOT Report is intended 
to provide a comprehensive update on 
the progress that MassDOT has made 
toward implementation of the GreenDOT 
Policy and its related initiatives through 
the first five years of MassDOT’s 
existence; the status of the GreenDOT 
Policy at the end of 2014; and MassDOT’s 
plans for continued development and 
implementation of the GreenDOT Policy 
and related initiatives. 

1. MassDOT (2010) GreenDOT Policy 
Directive 

This report provides the context for the 
development of the GreenDOT Policy 
and its related initiatives; describes 
actions that MassDOT has taken to 
meet GreenDOT objectives; establishes 
a performance management framework 
that will be used to track progress 
towards GreenDOT objectives in the 
future; and identifies key priorities for 
MassDOT moving forward. 
 

1.1 The GreenDOT Policy: A 
Response to Transportation 
Sector Challenges

The transportation system is a critical 
component of our state and national 
infrastructure; it provides benefits 
that include essential mobility for 
economic opportunity, social access and 
interaction, and personal enrichment. 
Nevertheless, along with these benefits, 
the transportation system also creates 
impacts that must be understood and 
mitigated. 

The GreenDOT Policy and its related 
initiatives are a necessary response to 
social and environmental challenges 
resulting from the construction, use, and 
operation of our transportation system. 
The major challenges presented are the 
emission of greenhouse gases (GHG) 
that contribute to climate change; public 
health impacts related to air pollution and 
inactivity; and environmental impacts to 
our air, water, and land. 

INTRODUCTION
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Greenhouse Gas Emissions

The transportation sector is the 
largest source of GHG emissions in 
Massachusetts, and transportation-
related emissions have been projected 
to continue rising significantly into the 
future. Figure 1-2 shows the predicted 
emissions trajectory of the transport 
sector developed under the Global 
Warming Solutions Act (GWSA). Unless 
emissions from the transportation sector 
can be brought significantly below these 
predicted levels, Massachusetts will most 
likely be unable to meet its ambitious 
GHG emission reduction targets. 

As shown in Figure 1-4, GHG emissions 
from the transportation sector are a 
function of a number of different factors: 
the number of motorized vehicles in the 
transport network; the types of fuels 
used and their carbon content; the fuel 
efficiency of the vehicles; how efficiently 
the vehicles are operated; and the 
systemic efficiency of the transportation 
network. Wherever MassDOT’s role and 
responsibilities provide influence over 
one of these factors, MassDOT has the 
opportunity to reduce emissions from 
the sector.    
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Figure 1-2: Massachusetts GHG emissions (2009). *Executive Office of Energy and Environmental Affairs (2009), 
Statewide Greenhouse Gas Emissions Level: 1990 Baseline & 2020 Business As Usual Projection: Appendix 1: Statewide 
Greenhouse Gas Emissions Level: Final 1990 Baseline & 2020 Business As Usual Projection. http://www.mass.gov/eea/
agencies/massdep/climate-energy/climate/ghg/greenhouse-gas-ghg-emissions-in-massachusetts.html#2+
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Public Health 

The transportation system has the 
potential to affect public health in 
a number of ways, both positively 
and negatively, and directly as well 
as indirectly. Direct health benefits 
include providing access to health care 
resources, while direct impacts to public 
health include traffic noise, air pollutants 
that contribute to chronic disease,2  and 
injury or fatality due to traffic crashes.3  
Historically, impacts such as these 
have typically been managed through 
environmental permitting processes and 
safety design standards.

Other public health impacts, in contrast, 
are more an indirect effect of automobile 
reliance, roadway design, and sprawling 
development patterns. Increased 
reliance on automobile travel is one 
factor that has contributed to a less 
active lifestyle among many Americans. 
As transportation system design and 
development patterns responded 
to demand for automobile travel, 
destinations became more dispersed, 
with distances that are challenging to 
travel by foot, bicycle, or public transit. 
In many areas, these modes became less 
practical, and were not always given 
adequate consideration in transportation 
system design, which further suppressed 
the viability of these healthier modes.

2. Examples of harmful pollutants include respirable 
particulate matter (PM2.5 and PM10) and Ozone.
3. WHO (2000). Transport Environment and Health. 
WHO Regional Publications, European Series, No. 
89. 

These impacts highlight the areas in 
which transportation agencies can make 
changes to our transportation system in 
order to positively impact public health 
while also reducing greenhouse gas 
emissions. Enabling and encouraging 
a shift in travel mode away from 
automobiles to the healthier modes of 
walking, bicycling, and public transit can 
have public health benefits resulting from 
both an increase in physical activity, and 
a decrease in vehicle miles traveled and 
the associated air pollution.  The benefits 
of an increase in physical activity include 
reduced risks of heart disease, type 2 
diabetes, obesity, and hypertension. 
Improving transportation choices 

Figure 1-3: Participants in the Glover School (Milton) 
Walk and Bicycle to School Day, 2011 (photo courtesy 
of  MassRIDES)
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also has indirect public health benefits 
resulting from increased access to public 
services of all kinds, healthy food, and 
social interaction; this is especially true 
for households without automobiles. 

Environmental Stewardship

The transportation network that 
MassDOT operates has a large 
environmental footprint. Aside from its 
GHG emissions, the transport network 
also separates wildlife habitat; affects 
waterways, wetlands, and groundwater 
through construction activities, roadway 
maintenance, and storm water runoff; 
requires the use of chemicals for such 
activities as vegetation management and 
clearance of snow and ice; generates 
waste; consumes energy; and utilizes 
water resources. 

Bay State residents rightly expect 
MassDOT to conduct its operations in a 
way that minimizes negative impact on 
the environment and conserves resources. 

Total actual emissions

Improving overall network effi  ciency

Reducing VMT

Reducing carbon intensity of fuels
Improving vehicle fl eet technical effi  ciency

Improving effi  ciency of vehicle use
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Figure 1-4: Drivers of transportation sector GHG reductions

In addition to addressing the challenge of 
the Department’s broader environmental 
impact, MassDOT can also leverage 
spending by influencing suppliers to 
minimize the environmental impacts of 
the goods and services sourced from 
them, and by encouraging changes to 
their standard practices to make them 
more environmentally sustainable. 

1.2 Legislative and Policy Drivers 
for GreenDOT

The evolution of the GreenDOT Policy has 
been strongly influenced by a number of 
laws and policies in the Commonwealth 
of Massachusetts. These reflect the 
Commonwealth’s commitment to a 
comprehensive view of environmental 
sustainability, and the growing awareness 
of how state government’s actions can 
influence climate change, livability, 
economic opportunities, and public 
health. 
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Improving overall network effi  ciency

Reducing carbon intensity of fuels
Improving vehicle fl eet technical effi  ciency

Improving effi  ciency of vehicle use

The following are the most critical 
laws and policies that influenced the 
establishment of the GreenDOT Policy; 
they also correspond generally to the 
major sustainability-related challenges 
facing the transportation sector:

• Greenhouse gas emissions. The 
Global Warming Solutions Act 
(GWSA), which establishes legally-
enforceable requirements that 
Massachusetts significantly reduce 
its greenhouse gas emissions.

• Public health. The Healthy 
Transportation Compact, a 
coordinated multi-agency effort 
which encourages and enables the 
healthy transportation modes of 
walking, bicycling, and public transit, 
and ensures that public health 
factors are taken into account in 
transportation decision-making.   

• Environmental stewardship. 
Executive Order 484 (Leading by 
Example) and 515 (Environmental 
Purchasing Policy), which require state 
agencies to invest public resources 
in ways that support environmental 
sustainability by conserving energy 
and water, implementing efficiency 
measures, and producing or 
purchasing renewable energy.

The GreenDOT Policy and its related 
initiatives represent MassDOT’s ongoing 
effort to address these challenges to 
sustainability in a manner consistent with 
its responsibilities under these laws and 
policies. 

Institutional Context

Taken together, these laws and policies 
created the need for a coordinated 
response from the transportation sector. 
The ability to deliver such a response 
was greatly enhanced with the passage 
of the Transportation Reform Law of 
2009, which consolidated disparate 
state transportation agencies to create 
MassDOT, a unified, multi-modal state 
transportation department, with a focus 
on the needs of its customers.

1.3 The GreenDOT Policy 
Directive
 
The GreenDOT Policy Directive was 
developed in 2010 in response to the 
aforementioned laws and policies. As 
stated above, the GreenDOT Policy 
Directive is guided by a vision of 
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Figure 1-5: GreenDOT origins
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comprehensive sustainability serving the 
“triple bottom line” of environmental, 
social, and economic sustainability, as 
well as ensuring that MassDOT would be 
a national leader in transportation sector 
sustainability. 

The directive includes three high level 
goals that are foundational to achieving 
MassDOT’s sustainability vision: 

• Reduce greenhouse emissions from 
the transportation sector. Reducing 
GHG emissions requires attention 
to MassDOT’s internal operations, 
as well as addressing how MassDOT 
influences the public’s use of the 
transportation system through 
decisions on the types of infrastructure 
it provides, the way that this 
infrastructure is designed and built, 
and how MassDOT communicates 
with its customers.  

• Promote the healthy transportation 
options of walking, bicycling, and 
public transit. These options can be 
supported by addressing issues of 
system capacity and connectivity 
across transportation modes, 
providing enhanced travel choices, and 
educating travelers on the availability 
and benefits of these modes. 

• Support smart growth development. 
Transportation investments that 
facilitate smart growth, with the 
goals of reducing the distances of 
trips and making healthy, multi-
modal transportation choices feasible, 
can help to achieve reductions 

in transportation-related GHG 
emissions.

The GreenDOT Policy Directive 
establishes a clear organizational priority 
for sustainability across all MassDOT 
activities, from planning and investment 
decisions, through project design and 
construction, to system operations and 
maintenance. 

1.4 GreenDOT Implementation 
Plan

The GreenDOT Policy Directive contained 
a preliminary plan for activities that 
MassDOT had initiated or intended to 
initiate in order to reduce GHG emissions 
and promote healthy transportation and 
smart growth. After the GreenDOT Policy 
Directive was issued, MassDOT’s Office of 
Transportation Planning (OTP) undertook 
coordination across all divisions and 
levels of MassDOT’s activities in order 
to identify further opportunities to take 
action on MassDOT’s sustainability 
commitment. This effort resulted in 
the publication of the GreenDOT 
Implementation Plan in December 2012. 

The GreenDOT Implementation Plan is 
organized across seven themes related 
to MassDOT’s activities: Air; Energy; 
Land; Materials; Policy, Planning and 
Design; Waste; and Water. Within these 
seven themes, the Implementation 
Plan identifies 16 goals that include 
approximately 400 tasks and targets, and 
the MassDOT division or shared service 
unit to which they pertain.  
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developed as a culture change document 
that would help MassDOT staff to 
understand how they could integrate 
sustainability principles into their work. 
The GreenDOT Implementation Plan also 
effectively expanded the GreenDOT goals 
beyond those identified in the original 
GreenDOT Policy Directive to include 
an organizational goal of environmental 
stewardship. 

In keeping with the mandates of the 
GWSA, the GreenDOT Implementation 

healthy transportation modes, as well as 
supporting smart growth development. 
The Implementation Plan themes of 
Land, Materials, Water, and Waste 
demonstrate MassDOT’s commitment 
to reducing the environmental impact 
of MassDOT’s operations more broadly, 
including reducing water consumption, 
improving water quality, reducing 
harm to wildlife, and avoiding waste 
generation. This represents an embrace 
of environmental stewardship that goes 
beyond the original GreenDOT goals. 

Figure 1-6: MBTA Commuter Rail Rockport line by Manchester-by-the-Sea (photo courtesy of  the MBTA)

The GreenDOT Implementation Plan 
was developed as a means of translating 
the principles and proposals of the 
GreenDOT Policy Directive into more 
specific tasks and targets aimed at 
MassDOT’s responsibilities. By engaging 
all divisions and work units in a broad 
conversation about the sustainability 
mission of the newly-formed MassDOT, 
the GreenDOT Implementation Plan was 

Plan’s Air and Energy themes were 
largely responsive to the Policy 
Directive’s first goal of reducing 
GHG emissions. Consistent with the 
Healthy Transportation Compact and 
public health-related provisions of 
the Transportation Reform Law, the 
GreenDOT Implementation Plan’s Policy, 
Planning and Design theme addresses 
the GreenDOT goals of promoting 
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Actions within each theme of the 
GreenDOT Implementation Plan 
contribute to these re-framed GreenDOT 
goals as shown in Figure 1-7.

1.5 GreenDOT Policy and 
Implementation Review

In 2013, MassDOT engaged the State 
Smart Transportation Initiative (SSTI) 
to review the status of GreenDOT 
Policy implementation and make 
recommendations on future directions 
for GreenDOT. SSTI is a transportation 
institute housed at the University of 
Wisconsin that provides policy and 

practice research for state departments 
of transportation (DOTs), and serves 
as a community of practice that brings 
together state DOT staff to share best 
practices and undertake technology 
transfer activities. 

SSTI conducted a review of the GreenDOT 
Policy and Implementation Plan by 
evaluating these documents along with 
supporting materials, and by interviewing 
MassDOT staff and external stakeholders. 
In its review, SSTI noted a number of 
positive developments in GreenDOT 
development and implementation, 
including the strength of the GreenDOT 
“brand,” both internally and externally, as 
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well as the comprehensive engagement 
and ambitious agenda entailed in the 
Implementation Plan.

The review raised concerns about the 
number and specificity of tasks included 
in the GreenDOT Implementation 
Plan. GreenDOT was launched as a 
broad strategy to get MassDOT and its 
divisions to conceive and implement 
ways to improve the transportation 
system’s environmental orientation and 
performance, both in terms of how the 
public makes use of the transportation 
system and how MassDOT operates as an 
agency. The GreenDOT Implementation 
Plan was developed as a means of 
engaging MassDOT staff in a culture 
change exercise designed to identify ways 
to operationalize GreenDOT principles. 
In its review, however, SSTI identified 
the risk that the number of tasks in the 
Implementation Plan could overwhelm 
the broader principles and goals. 

Based on its review, SSTI recommended 
that MassDOT reorient GreenDOT and 
related initiatives toward the top-level 
policy goals, and that it place a greater 
emphasis on its outward-focused tasks. 
SSTI’s review found that a preponderance 
of the number of tasks and indicators 
in the GreenDOT Implementation Plan 
focused on improving MassDOT’s own 
activities – reducing use of energy in 
buildings, selecting less energy-intensive 
construction materials, etc. These 
tasks are important, and significant 
effort on improving internal MassDOT 
practice continues, to the credit of staff 
throughout MassDOT. 

To succeed in achieving GHG reductions, 
mode shift, and smart growth goals, 
however, SSTI recommended that 
MassDOT place a heavier emphasis on 
influencing the transportation sector as 
a whole. The GreenDOT strategies that 
address travel patterns and transportation 
demand will result in greater impacts on 
the top-level GreenDOT goals. Use of 
the transportation system – in terms of 
mode split and vehicle miles traveled 
– simply accounts for far more GHG 
emissions than MassDOT’s own fleet, 
buildings, and construction activities. 
Although MassDOT has less direct 
control over how people travel than over 
its own internal operations, MassDOT 
still has significant influence over the 
transportation sector as a whole.

SSTI suggested that the GreenDOT 
tasks and indicators relating to overall 
transportation system use and GHG 
impact should be elevated in terms 
of emphasis, communication, and 
performance measurement. In keeping 
with these recommendations, this 
report provides a new organizational 
approach to communicating GreenDOT 
implementation. It retains the intent, 
and in most cases the specific tasks and 
objectives included in the GreenDOT 
Implementation Plan. It does, however, 
place more emphasis on MassDOT’s 
activities as they relate to the 
transportation system itself – activities 
such as capital investment, system 
planning, project selection, and multi-
modal project design – it also focuses  
on the use, operation, and performance 
of the transportation system as a whole, 
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as measured by vehicle miles traveled, 
fuel consumed, mode split, and overall 
transportation sector GHG emissions. As 
described in Chapter 1.6, these broader 
transportation sector issues are featured 
first in the report, in Chapter 3, while the 
status and performance of MassDOT’s 
internal business operations are discussed 
later, in Chapter 4. 

The second major section of the report, 
Chapter 3, is a review of GreenDOT 
implementation and sustainability 
relative to the transportation sector as a 
whole. This chapter discusses the ways 
that MassDOT influences the form and 
structure of the transportation system 
in Massachusetts through its long-range 
planning and capital investments. It also 

1.6 Report Overview

This report is organized into three main 
sections. The first section, which comprises 
this introduction and Chapter 2, provides 
background on the GreenDOT Policy and 
its implementation. Chapter 2 presents 
MassDOT’s approach to performance 
management for the GreenDOT Policy. 
This includes a discussion of performance 
measurement and management; an 
assessment of the goals and objectives of 
the GreenDOT Policy and Implementation 
Plan relative to quantitative measures 
that can be used to track them over time; 
and a summary of the data available to 
MassDOT and identification of additional 
data needs.

Figure 1-8: Long Wharf in Boston

describes how Massachusetts residents, 
visitors, and businesses use the 
statewide transportation system, with 
a focus on modal split, progress toward 
the Mode Shift Goal, and the ways that 
MassDOT can influence this behavior 
through education and encouragement 
efforts. Chapter 3 then outlines efforts 
related to transportation system 
operations and performance, including 
such issues as traffic management 
and operations, and transit system 
performance characteristics. Finally, 
Chapter 3 concludes with a discussion 
of the primary outcome measures for 
transportation sector sustainability, 
including GHG emissions for the sector 
as a whole, based principally on fuel 
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consumption data; the split among 
major travel modes of driving, walking, 
bicycling, and riding transit; and the 
proportion of Massachusetts residents 
with access to public transit, bicycling, 
and walking infrastructure.

The third major section of the report 
comprises a discussion of the ways 
that MassDOT is pursuing GreenDOT 
goals through its business practices 
and internal processes. Chapter 4 
discusses the management of fleets; 
snow and ice control; facilities; energy 
use and production of renewable energy; 
ecological protection; and construction 
and materials. 

Preparation for this 2014 GreenDOT 
Report has entailed a comprehensive 
engagement process with all of 
MassDOT’s divisions and work units 
to review progress on the tasks in the 
GreenDOT Implementation Plan. This 
review has identified tasks that have 
been addressed, areas where further 
action is planned, and tasks that may no 
longer be relevant. It has also developed 
performance measures and data sources 
for tracking progress toward GreenDOT 
goals and targets. Chapters 3 and 4, 
summarize the major findings of this 
review in the following way:

• Taking Action.  Describes a 
sample of the higher-impact, more 
consequential initiatives and projects 
that MassDOT has undertaken 
relative to the topic of the section. 

• Measuring Progress. Discusses 
performance measures and data 
relative to the topic. This includes 
presentation of data and performance 
measures that MassDOT has 
been able to compile to date; an 
assessment of data and measurement 
challenges and constraints; and 
proposals for future data acquisition 
and performance measurement.

• Looking Ahead. Provides a preview of 
key priorities  MassDOT has planned 
or proposed in the future relative to 
GreenDOT implementation.

Chapter 5 provides a conclusion to the 
2014 GreenDOT Report focusing on key 
findings and next steps for the GreenDOT 
Policy and its implementation.

As a companion to the 2014 GreenDOT 
Report, MassDOT has also provided 
an update on  specific tasks within the 
GreenDOT Implementation Plan. These 
can be viewed at the GreenDOT website, 
www.massdot.state.ma.us/greendot.
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A. Existing multi-modal accommodations on the Longfellow Bridge
B. John W. Olver Transit Center in Greenfield, the first zero net energy transit facility in the United States
C. Governor Deval Patrick and other officials celebrate the signing of the Global Warming Solutions Act

Figure 1-9: GreenDOT Policy Background
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Requires economy-wide 
GHG reductions with 
legally-enforceable 
ambitious goals: 25% 
reduction in GHG 
below 1990 levels by 
2020, 80% by 2050. 
Transportation sector 
responsible for over 
1/3 of statewide GHG 
emissions
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Mode Shift Goal:
MassDOT Secretary 
Richard A. Davey 
announces Mode 
Shift Goal as part of 
GreenDOT Policy and 
Implementation Plan: 
triple amount of walking, 
bicycling, transit use 
between 2010 and 2030
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Transportation Reform 
Law:

Combines disparate 
transportation agencies 
into unified, multi-modal 
MassDOT. Review 
of agency mission 
and policies helps 
create opportunity for 
GreenDOT
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Healthy Transportation 
Compact:

Creates multi-agency 
effort to encourage 
healthy and safe 
transportation. Calls 
for coordination of 
transportation, land use, 
public health in policy 
decision-making2
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D. Multi-modal transportation on Commonwealth Avenue in Boston
E. MBTA bus driver greeting customers (photo courtesy of the MBTA) 

F. Secretary Richard A. Davey celebrating the launch of Hubway



 December 2014
The GreenDOT Report

Figure 2-1: Photo of the “First Trip” on the T (photo courtesy of  the Boston Public Library)

CHAPTER 2
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A central focus of the GreenDOT Policy is 
measuring progress relative to GreenDOT 
- related goals and tasks, and using those 
measures to inform future activities and 
manage MassDOT’s performance. This 
approach is consistent with broad trends 
toward performance management in the 
transportation sector and increasing use 
of performance management approaches 
by MassDOT. 

The most recent federal transportation 
authorization law, Moving Ahead 
for Progress in the 21st Century 
(MAP-21), embraces performance-
based management and the reliance 
on performance measures as a core 
principle for recipients of federal 
transportation funding. On the state 
level, the 2009 Transportation Reform 
Law created MassDOT as an agency with 
performance-based management as a 
central element of its structure, including 
a statutorily-established Office of 
Performance Management & Innovation 
(OPM&I). 

In this spirit, the GreenDOT Policy 
was launched in 2010 with the explicit 
commitment to establish performance 
measures that track MassDOT’s progress 
toward the GreenDOT goals, including 
measures of sustainability and service 
to our customers. As MassDOT moves 
forward with implementation of the 
GreenDOT Policy, we are very focused 
on continuing to integrate the GreenDOT 
goals into MassDOT’s core practices. 
This includes identifying the existing data 
collection and performance management 
practices that we can use to track 

GreenDOT progress, and developing 
clear and concise ways of reporting on 
GreenDOT status and performance. The 
GreenDOT performance management 
system will measure MassDOT’s activities 
that are intended to achieve GreenDOT 
goals, as well as outcome-oriented 
measures, such as greenhouse gas (GHG) 
impacts, mode shift, and public health.

2.1 MassDOT Performance 
Management Systems

The Massachusetts Department of 
Transportation was founded on a set of 
principles that include accountability 
and performance-based management. 
Chapter 25 of the Acts of 2009, also 
known as the Transportation Reform 
Law, established MassDOT’s Office of 
Performance Management & Innovation. 
The law stipulates that OPM&I shall 
work with MassDOT’s divisions to 
establish performance measures and 
goals related to maintenance activity 
and results; usage on all modes of 
transportation; operational performance; 
and planning, design and construction, 
including on-time and on-budget project 
delivery. OPM&I is also responsible for 
reporting the results of this performance 
management and monitoring in a 
transparent and publicly-accessible form.

Since the launch of MassDOT and 
OPM&I, the Patrick Administration has 
issued Executive Order 540, Improving 
the Performance of State Government 
by Implementing a Comprehensive 
Strategic Planning and Performance 

MEASURING GREENDOT 
PROGRESS
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Management Framework in the  Executive 
Departments.1 This order establishes an 
Office of Commonwealth Performance, 
Accountability, and Transparency (CPAT) 
in the Executive Office for Administration 
and Finance (ANF) to implement a 
program of strategic planning and 
performance management throughout 
state government. It recognizes OPM&I 
and its work at MassDOT, and establishes 
a requirement for all executive offices 
to produce strategic plans and establish 
performance management systems 
that include meaningful performance 
measures and goals.

OPM&I integrated these responsibilities 
into MassDOT’s divisions and their 
operations. OPM&I has also linked 
divisional data and performance reporting 
to MassDOT’s Strategic Plan and its five 
organizational goals:

• Safety
• Customer service
• Employee engagement
• Fiscal responsibility
• Innovation2

The Strategic Plan, along with OPM&I’s 
annual and quarterly reporting, provide 
quantitative information on divisional 
performance measures and progress 
towards goals. The GreenDOT Policy 
and Implementation Plan have been 
discussed as elements of the Innovation 
organizational goal because the 
GreenDOT Policy calls for new and 

1. Commonwealth of Massachusetts Executive Order 
540, February 14, 2012 
2. MassDOT Strategic Plan, January 2013

innovative approaches to pursuing 
sustainability goals. This chapter develops 
a more comprehensive performance 
management framework for connecting 
MassDOT actions to GreenDOT tasks 
and goals, and for tracking and reporting 
progress across MassDOT. 

Figure 2-2: Orange Line conductor at Wellington 
Station (photo courtesy of the MBTA)
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2.2 Performance Management 
Approach for GreenDOT

The GreenDOT Implementation Plan 
contains an extensive set of tasks 
and targets, serving as a valuable tool 
for integrating sustainability into the 
processes and culture of the various 
MassDOT divisions and shared service 
units. However, a more concise 
framework is needed to measure and 
communicate the most important 
MassDOT actions and their influence on 
GreenDOT goals.  

Why Measure Performance?
 
Performance measurement is a necessary 
organizational tool to enable MassDOT 
to:

• Measure progress towards goals

• Improve program design and 
implementation

• Demonstrate that resources are 
being used for maximum benefit and 
efficiency

• Communicate organizational values 
to stakeholders and the community

Measuring progress toward GreenDOT 
goals is a challenging task because 
there are many variables that impact 
the transportation sector outcomes 
that MassDOT aims to achieve. In some 
cases, a specific action by MassDOT (e.g. 
improving the efficiency of the MassDOT 
- owned vehicle fleet) will lead directly 
to a measurable outcome (e.g. reduced 
fuel consumption and a corresponding 
reduction in GHG emissions). In other 
cases, a particular action by MassDOT 
(e.g. increasing bicycle parking 
accommodation) may influence the end 
outcomes (e.g. proportion of trips in 
Massachusetts taken by bicycle), but it 
may be impossible to measure the causal 
effect with any degree of precision. It 
is nevertheless important to measure 
actions taken and related outcomes for 
the purpose of assessing the benefits 
of MassDOT’s actions, even when the 
connection between action and outcome 
is not direct and deterministic.

GreenDOT Regulation and Performance Management:

The Department of Environmental Protection has issued a draft regulation (310 
CMR 60.05) that will require MassDOT to report annually on actions taken to reduce 
transportation sector emissions and progress toward GHG emission targets set under 
the Global Warming Solutions Act. By taking action to reduce GHG emissions and 
establishing GreenDOT performance measures to track these actions, MassDOT will 
build capacity and establish systems to meet the requirements of 310 CMR 60.05.
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Figure 2-3: GreenDOT Outcomes Model

GreenDOT Outcome Model

Invest in expanding and improving transit, walking, 
and bicycling infrastructure  

Educate travelers on safe and sustainable travel 
behavior

Invest in alternative fuel infrastructure

Educate driving public about vehicle choices and 
eco-driving practices

Invest in intelligent traffic management systems and 
operational improvements

Immediate Impacts: Changes resulting 
from MassDOT actions

Staff and travelers have access to recycling 
infrastructure 

Facilities are built and operated to be energy and 
resource efficient 

Purchasing decisions favor environmentally 
preferable goods and services 

System infrastructure and operations protect 
wildlife and preserve water quality 

Vehicles are fuel efficient and driven in a way that 
maximizes efficiency 

MassDOT Inputs and Activities: Direct 
MassDOT actions

Measuring Based on Outcome Models

In order to overcome the difficulty of measuring progress in a complex system, the 
proposed performance measurement approach for GreenDOT uses an outcome model 
(sometimes called a logic model) that explains how MassDOT activities create changes 
that contribute to the overall GreenDOT policy goals. An outcome-based measurement 
approach can be used to explain, track, and monitor business operations and processes, 
providing a measurement framework as well as a management tool.

Update business specifications, policies, and 
processes 

Train MassDOT staff

Invest in improved energy, water, and recycling 
systems

Improve sustainable procurement practices

Community has access to transit, walking, and 
bicycling infrastructure  

Walking, bicycling, and transit are safe and convenient 

Drivers have access to alternative fuel infrastructure

Drivers are aware of travel choices, and the benefits 
and impacts of different choices

Drivers are aware of efficient eco-driving practices

Network managed to reduce delays  
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Final Impacts: Outcomes related to 
GreenDOT goals

Transportation Sector Outcomes: 
Transportation sector GHG emissions are 

reduced and public health is improved

The approach to developing performance measures for GreenDOT goals is consistent with 
the strategies suggested by the Transportation Research Board (TRB).3 As recommended 
by TRB, MassDOT inputs and activities are measured; these measures are then linked to 
intermediate-level and high-level measures that are more closely associated with overall 
goals and objectives. In this way, it is possible to measure both MassDOT processes and 
the desired outcomes.         

Figure 2-3 shows the outcome model that is the basis of the GreenDOT performance 
measurement framework. This illustrates how MassDOT inputs, activities, and processes 

3. Transportation Research Board (2011). A guidebook for sustainability performance measurement for 
transportation agencies.

 MassDOT Internal Business 
Outcomes: MassDOT’s environmental 

footprint is reduced

Top photo: MBTA customers using the Pedal and Park facility at Alewife Station (photo courtesy of the MBTA) 
Bottom photo: MassDOT crew using warm-mix asphalt

Trips shift to walking, bicycling, and public 
transit

MA drivers use more efficient vehicles 

Vehicles driven on MA roads use lower 
carbon fuels 

MA road network allows vehicles to operate 
as efficiently as possible

MassDOT activities reduce waste

MassDOT’s impacts on water quality and 
habitat are reduced   

MassDOT suppliers minimize their 
environmental impacts

MassDOT facilities and fleets produce less 
GHG emissions 
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create the changes sought by the 
Implementation Plan, which will ultimately 
support the achievement of GreenDOT 
goals.

Selecting Measures

Ideally all MassDOT inputs, activities, and 
associated outputs would be measured 
and tracked. However, it is important 
to keep the number of performance 
measures to a manageable level. With 
the support of OPM&I and the Data and 
Performance Measures work group of the 
GreenDOT Advisory Group, MassDOT 
has developed a core set of measures to 
be tracked over time in order to measure 
the progress of the GreenDOT Policy. 

Criteria used for selecting these measures 
included:

• Validity. The measure accurately 
reflects the input, activity, or outcome 
it is intended to represent.

• Significance. The measure covers 
MassDOT’s most important inputs 
and the outcomes over which it has 
strongest influence.

• Ease of interpretation. It is obvious 
whether a change in the measure is 
good or bad. 

• Availability. Data supporting the 
measure exists or there is the prospect 
of such data being collected.

• Ability to track trends over time. The 
measure is quantitative and shows 

outcome-oriented changes over 
time; yes/no measures tend to be 
less informative. 

The measures proposed for inclusion 
in the GreenDOT performance 
measurement framework are listed in  
Figure 2-4.

Next Steps for GreenDOT 
Performance Measurement

Going forward, OPM&I and GreenDOT 
will work to coordinate the tracking and 
reporting of performance measures as an 
integrated part of MassDOT’s activities 
and performance management initiative. 
For those measures where MassDOT 
already collects data, the GreenDOT 
Office will establish procedures for:

• How underlying data will be collected
 
• Where these data will be stored 

• Who will be responsible for collecting 
and storing these data

• Calculation methodologies and 
assumptions       

   
For the remaining measures, the 
GreenDOT Office will work with 
MassDOT divisions to develop 
necessary data collection systems 
and methodologies (or to identify 
comparable alternative measures). Much 
useful information already exists within 
MassDOT and from other government 
sources to help with this process. Major 
sources of data include:
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Figure 2-4: Proposed performance measures for GreenDOT

*These measures 
require 

improvements in 
data collection 
or calculation 

methodologies 
before being 

used as part of 
the performance 

management 
framework  

Transportation Sector 
Performance Management

MassDOT Internal Business
Performance Management

Final impact/outcome measures
Massachusetts transportation sector CO2 emissions, 

total and per capita
Commuter mode split

Bicycle and pedestrian miles traveled* 
Person miles traveled (PMT) on transit

Daily vehicle miles traveled
Fatalities and injuries by mode

Final impact/outcome measures 
GHG emissions from MassDOT fixed assets
GHG emissions from MassDOT fleets

Intermediate impact measures 
The percentage of Massachusetts residents with access 

to transit services and pedestrian and bicycle facilities
Percentage of boardings using Charlie Cards

MBTA on-time performance
Percentage of toll revenue collected through E-ZPass

Highway congestion measures*
Nominal fuel efficiency of Massachusetts fleet*

Length of existing pedestrian and bicycle facilities 
Bicycle parking facilities at transit stations*

Intermediate impact measures 
Facility water consumption*
Energy use by MassDOT fixed assets
Energy use by MassDOT fleets
Weather normalized salt usage
Average energy used per passenger trip on the MBTA 
transit system
Electricity generated by renewable resources on 
MassDOT properties  as a fraction of MassDOT 
electricity consumption*
  

MassDOT input and activity measures 
Regional Transit Authorities’ revenue miles and hours

Number of E-ZPass accounts 
MassDOT ITS expenditures and projects

Number of Drive Smart and Save campaign events 
Number employed by MassRides participant 

organizations 
MassDOT smart growth development projects

 Number of pedestrian/bicycle design exception 
approvals

Capital expenditures on bicycle and pedestrian 
infrastructure*

Capital expenditures on public transit
Capital expenditures on total motor vehicle 

infrastructure

MassDOT input and activity measures 
Area of land transferred for recreation/conservation
Ratio of warm mix asphalt to hot mix asphalt on 
MassDOT projects
Installed capacity of renewable energy generation on 
MassDOT assets
Expenditure on environmentally preferable goods and 
services*
Completion of facility audits and upgrades under the 
Accelerated Energy Program
Numbers of hybrids and plug-in vehicles purchased*
Nominal fuel efficiency of new on road non-revenue 
vehicle purchases*
Efficiency of new revenue vehicles* 
Number of electronic RMV transactions* 

Proposed Performance Measures for GreenDOT
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• The Massachusetts Energy Insight 
database, an online database that 
collects information from utility 
providers and expenditure on state 
contracts. This information will 
eventually be a key part of the basis 
for an agency-wide GHG emissions 
inventory.

• The RMV ALARS system, which 
contains information about all vehicles 
registered in Massachusetts. 

• The MBTA Ridership and Service 
Statistics, (the “Bluebook”), a 
compendium of statistics about the 
MBTA public transportation network.

• COMMBUYS and MMARS systems, 
which  manage information about the 
goods and services that MassDOT 
purchases. 

• Federal transportation-related data, 
including state-level motor fuel 
consumption reported through the 
US Department of Energy’s Energy 
Information Administration; vehicle 
travel data reported through the 
Federal Highway Administration’s 
Highway Performance Management 
System; the Federal Transit 
Administration’s National Transit 
Database; and the US Census’ 
Journey-to-Work data and American 
Community Survey.

In some cases, effort will be required 
to improve the quality of data in these 
systems and to develop new ways of 
extracting and manipulating data before 

performance measures can be generated. 
MassDOT will also seek to make 
GreenDOT performance measurement 
a consideration in the development and 
updating of new information systems 

Future Reporting

As the performance management 
approach matures and can support 
trend analyses, the GreenDOT Office 
will implement regular scorecard style 
reporting. These scorecards will be 
used both to communicate publicly 
on progress toward GreenDOT goals 
and GreenDOT Implementation Plan 
tasks, as well as to inform policy and 
practice decisions within MassDOT. 
GreenDOT performance measures will 
also be incorporated into MassDOT’s 
performance management reporting 
process, overseen by the Office of 
Performance Management & Innovation.



2-9

Figure 2-5: View of Fort Point Channel Historic District and downtown Boston skyline from South Boston
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CHAPTER 3

Figure 3-1: Elementary school students create a “Walking School Bus” as part of a Safe Routes 
to School event (photo courtesy of MassRIDES)
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TRANSPORTATION SECTOR
SUSTAINABILITY

MassDOT’s GHG reduction and mode 
share goals: 

Fiscal instruments, including taxes, fees, 
charges, and subsidies. MassDOT itself 
has limited influence over transportation 
taxes and fees, which are principally the 
purview of the Massachusetts Legislature. 
The MassDOT/MBTA Board of Directors 
has authority over the setting of tolls 
and transit fares, which are generally 
set to help support system operations 
and maintenance , with consideration of 
impacts on travelers and ridership levels.  

Transportation system investment, 
including building and maintaining 
infrastructure. MassDOT has input into 
the decision-making process on what 
system investments are made. This 
includes long-range planning and strategic 
decision-making at the system level in 
terms of how to apportion investment by 
mode and system component, as well as 
more specific project level decisions.  

Design standards and process 
requirements, including setting 
mandatory requirements, establishing 
standards of practice, and removing 
regulatory barriers. MassDOT influences 
the transportation system and its use 
by setting standards and requirements, 
including how projects are to be designed; 
what private developers must do to 
mitigate their effects on state-owned 
roadways; and what are acceptable 
standards of practice, both for outside 
contractors as well as for MassDOT’s 
internal operations and practices.

While MassDOT’s business operations 
and internal environmental stewardship 
practices are important, the most critical 
determinant of the transportation 
system’s sustainability is the way that 
our customers use the system due 
to the scale of travel and its impacts. 
The travel behavior of Massachusetts’ 
residents, workers, and visitors has a 
significant impact on greenhouse gas 
(GHG) emissions and public health 
in the Commonwealth. This chapter 
examines how our customers use the 
transportation system in Massachusetts, 
and the ways that MassDOT influences 
both the choices that customers make in 
using the system, and how efficiently the 
system itself operates.

In order to understand MassDOT’s role 
in promoting sustainability, reducing 
GHG emissions, and promoting healthy 
transportation modes, it is necessary 
to understand both how MassDOT 
and government in general influence 
the development and operation of 
the transportation system, and what 
factors contribute to sustainability in the 
transportation sector.

Government Influence Over the 
Transportation Sector

In working towards the GreenDOT 
goals, MassDOT is able to use a variety 
of approaches to create desired changes 
throughout the Commonwealth. While 
the relative strength of these approaches 
and MassDOT’s ability to employ them 
varies, the following are the basic tools 
available to government for pursuing 
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Figure 3-2: Commuter rail train traversing a bog (photo courtesy of  the MBTA)

Information and education, including 
disseminating information and marketing. 
MassDOT provides educational and 
promotional services designed to 
influence how our customers use the 
transportation system. This includes 
information about travel options and 
communications to encourage travelers 
to make travel decisions that will reduce 
GHG emissions, mitigate congestion, and 
improve their health. 

MassDOT’s use of the latter three tools in 
pursuing GreenDOT goals is discussed in 
this chapter.

Factors Influencing Transportation 
Sector Sustainability

In order to discuss the way that MassDOT 
uses the above levers to influence the 
transportation system, it is also necessary 
to understand the factors that affect 
sustainability in the transportation sector. 
Transportation sector sustainability, 
specifically transportation GHG emissions, 

is generally dependent upon four main 
factors over which MassDOT has varying 
degrees of influence or control:

The efficiency of the motor vehicle fleet.  
This is governed mainly by a combination 
of consumer demand and federal 
corporate average fuel efficiency (CAFE) 
standards, which have begun to improve 
significantly after decades of little or no 
change. These CAFE standards began 
to rise with 2012 model year vehicles, 
and they will nearly double from 2010 
levels by 2025. Eventually, this will have 
a significant benefit in terms of reducing 
transportation sector GHG emissions. 
It should have a discernible effect by 
2020, as the consumer fleet turns over 
between now and then. Motor vehicle 
fuel efficiency has a great effect on 
transportation sector GHG emissions; if 
vehicle miles traveled (VMT, or the total 
number of miles traveled by all vehicles 
within the population being evaluated) 
were held constant, then doubling the 
required consumer fleet fuel efficiency 
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standards would eventually cut GHG 
emissions in half. This is a factor, however, 
over which MassDOT has a very limited 
influence. MassDOT’s impact is limited 
to selecting more fuel efficient vehicles 
for its own fleets and operations, as 
discussed in Chapter 4.    

Carbon content of the vehicle fuel 
source. Carbon content is determined 
by the engine type and the composition 
of the fuel source powering that engine. 
The carbon content of vehicle fuel can 
vary among internal combustion engines, 
which may be powered by gasoline; 
gasoline with added ethanol; biodiesel; 
or compressed natural gas (CNG), all of 
which have different carbon content. 
Motor vehicles with some component 
of electric drive train are becoming more 
common. Such vehicles include plug-in 
hybrids; battery-electric vehicles; and 
hydrogen fuel cell vehicles. Electric drive 
train vehicles tend to be more efficient in 
terms of unit of energy per mile of travel; 
the carbon content of the fuel, however, 
is determined by the fuel sources that 
power the electrical generation. The 
carbon content of motor fuels depends 
upon the suppliers of motor vehicles and 
fuels, and is significantly influenced by 
consumer demand and acceptance. As 
with vehicle fuel efficiency, MassDOT 
can select lower carbon-content vehicles 
and fuels for its fleets and operations; 
MassDOT can also facilitate reduced 
GHG emissions from carbon content 
in fuel through the promotion of 
electric and other zero and partial-zero 
emission vehicles and support of fueling 
infrastructure that makes consumer 

adoption more likely. MassDOT actions in 
these areas will be discussed in Chapter 
4.

Amount of travel by various modes. 
This is measured by automobile VMT 
and by person miles traveled (PMT) in 
other travel modes (i.e. walking, bicycling 
and public transit), and is determined 
by a range of different variables. These 
include the coverage and capacity of 
the system in different modes; the 
length of the trips that travelers make to 
reach employment, shopping, personal 
business, and other destinations; and 
the choices that travelers make in terms 
of travel mode and route. MassDOT 
can influence the travel behavior and 
modal choice of our customers through 
the way the transportation system is 
physically developed, as well as through 
education and promotional efforts that 
encourage travelers to make healthier, 
more sustainable travel choices.

Efficiency of transportation system 
operations. The efficiency of the system 
is determined by how well the system 
is able to process demand relative 
to its capacity. Examples of system 
efficiency measures may be the number 
of passengers that can be carried per 
hour on a given rapid transit line, or 
the number of automobiles that can 
pass through a given intersection. 
MassDOT can make improvements to 
the transportation system, such as using 
intelligent transportation systems (ITS) 
and improved transit signals and controls, 
which enable the transportation network 
to operate more efficiently.
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3.1 Transportation System 
Development

MassDOT has major responsibilities for 
the way in which the Commonwealth’s 
transportation system is physically 
developed, ranging from major investment 
decisions through design standards and 
specifications. Although MassDOT only 
owns approximately ten percent of the 
roadway mileage in Massachusetts, these 
state-owned facilities include the most 
heavily traveled highways, and they 
carry over 30 percent of vehicle miles 
traveled. MassDOT is also responsible for 
overseeing the design and construction 
of all roadway projects that use federal 
funds in Massachusetts, and MassDOT 
design standards and practices serve as a 
standard for many cities and towns.

MassDOT’s responsibilities for 
transportation system development 
include long-term system and 
capital investment planning; project 
prioritization and selection; project 
design and development; and the 
interaction between development and the 
transportation system.  All of MassDOT’s 
transportation system development 
activities are governed by principles of 
nondiscrimination in the development and 
implementation of the agency’s programs, 
services, and activities. MassDOT is 
committed to advancing transportation 
investments in an equitable manner 
across the Commonwealth’s diverse 
constituencies, and conducting civic 
engagement in a manner consistent 
with MassDOT’s civil rights and 
nondiscrimination requirements, 

including the dissemination of vital 
communications in multiple languages 
and in accessible formats. 

The following are MassDOT’s principal 
activities in the area of transportation 
system development, and the ways in 
which MassDOT exercises its authority 
in these areas to support the GreenDOT 
Policy.

3.1.1 Long-Range and Capital 
Planning

MassDOT’s planning activities 
are coordinated by the Office of 
Transportation Planning (OTP). OTP 
works with partners in MassDOT, as well 
as other state agencies, metropolitan 
planning organizations (MPOs), regional 
transit authorities (RTAs), municipalities, 
external advocates and stakeholders, and 
the general public to execute its planning 
responsibilities. The following are ways 
in which MassDOT’s major planning 
activities support implementation of the 
GreenDOT Policy.

Figure 3-3: View of the McCarthy Viaduct
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Taking Action

Strategic Plan and Capital Investment 
Plan. MassDOT support for the 
GreenDOT Policy is reflected in its 
long-range strategic planning and 
capital investment documents. The 
2009 Transportation Reform Law 
requires MassDOT to periodically issue 
a Comprehensive State Transportation 
Plan, a requirement that is reiterated 
in Chapter 46 of the Acts of 2013, the 
Transportation Finance Law. In 2014, 
MassDOT issued two documents that 
together satisfy these requirements. The 
weMove Massachusetts (WMM) report, 
released in May 2014, is the strategic plan 
for the Commonwealth’s transportation 
system. WMM represents the first fully 
multi-modal strategic transportation 
plan for the Commonwealth. MassDOT’s 
Capital Investment Plan (CIP) was issued 
in January 2014. This document, which 
was developed by MassDOT’s  Federal Aid 
Planning and Budget Office, is designed 
to be a transparent, comprehensive plan 
that describes how MassDOT is funded. 
The CIP provides a road map for balancing 
our statewide transportation needs 
with fiscally constrained transportation 
resources. This integrated approach 
provides a foundation for understanding 
the total state investment in public transit, 
bicycle paths, paratransit, roads, bridges, 
airports, and railroads. In partnership 
with the WMM process, the CIP is also 
reflective of a more strategic process for 
choosing projects as MassDOT seeks 
outcomes for the choices we make, such 
as better reliability in our transit system, 
investing in the health of the state’s 

bridges, or achieving our 2030 Mode 
Shift Goal. 

Regional planning and project 
prioritization. Under federal 
transportation statute, MPOs are the 
federally-recognized entities charged 
with conducting regional planning for all 
urbanized areas with a population greater 
than 50,000. Massachusetts has ten 
MPOs, and three transportation planning 
organizations (TPOs) that cover non-
urbanized areas of the Commonwealth. 
The Secretary of Transportation chairs 
these bodies, which are made up of local 
and regional representatives. MPOs are 
responsible for 20- to 25-year long-
range Regional Transportation Plans 
(RTPs) as well as four-year Transportation 
Improvement Programs (TIPs) that list 
all projects receiving federal funding. 
Since the launch of the GreenDOT 
Policy, OTP has worked with the MPOs 
to integrate GreenDOT goals into long-
range planning and project prioritization. 
This has included projections of GHG 
impacts of each proposed project, and 
consideration of GHG emissions in 
prioritizing and selecting projects. 

Long-range and corridor planning.  OTP 
works with other MassDOT divisions 
to conduct a broad range of statewide 
and corridor planning studies. Since the 
launch of the GreenDOT Policy, these 
studies have incorporated GreenDOT- 
related goals and measures, and have 
explicitly supported the GreenDOT 
Policy. 
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Bay State Greenway:

One of OTP’s statewide transportation plans that is critical to GreenDOT 
implementation is the 2008 Massachusetts Bicycle Transportation Plan. Among other 
recommendations, this plan calls for MassDOT to implement the Bay State Greenway 
(BSG), a network of seven statewide bicycle corridors. When completed, the BSG will 
encompass seven long-distance bicycle routes comprising 740 miles of on- and off-
road bicycle facilities. Of those 740 miles, 203 miles are existing shared-use paths and 
another 300 miles are proposed shared-use paths.1 

Of the 300 miles of proposed shared-use paths in the BSG, 100 miles – known as the 
“BSG Priority 100” – have been identified as the highest priority for implementation, 
based on their proximity to population (including environmental justice populations); 
connections to residential, employment, recreation, and other activity centers; and 
their ability to serve transportation as well as recreational purposes. Since 2010, 
MassDOT has completed approximately one fifth (20 miles) of the BSG Priority 100.2 
Major shared-use path projects that are planned or under construction include:

• Whittier Bridge Shared-Use Path. As part of its Accelerated Bridge Program, 
MassDOT is rebuilding the Whittier Bridge between Newburyport and Amesbury, 
which carries Interstate 95 across the Merrimack River.  With support from the 
Massachusetts Bicycle and Pedestrian Advisory Board and the Coastal Trails 
Coalition, MassDOT has planned the project in an innovative way to convert a 
portion of construction-phase bridge space to a permanent shared-use path after 
project completion. This project will mark the first time that bicycle and pedestrian 
access has been provided on an interstate highway bridge in Massachusetts. 
As part of the BSG North Shore Corridor, the path will provide a key connection 
to the expanding regional shared-use path system, as well as the park-and-ride 
facility at the south end of the bridge. 

• Somerville Community Path. The phased expansion of this shared-use path 
through Somerville will provide critical connections for the regional trail system 
and major transit hubs. The third and final phase is being designed and built in 
conjunction with the MBTA’s Green Line Extension. 

• Bruce Freeman Rail Trail. This rail trail along the 25-mile New Haven Railroad 
Framingham & Lowell line is being completed in a phased approach through  
 

1. MassDOT, FY2014-FY2018 Transportation Capital Investment Plan, January 2014
2. weMove Massachusetts: Planning for Performance, December 2013
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Lowell, Chelmsford, Westford, Carlisle, and Acton, with construction on the 
southern segment scheduled to begin in 2015. 

Based on the planned investments included in the 2014-2018 CIP, it is expected 
that the BSG will be substantially completed by 2030 and fully completed by 
2040.3  Effects from the completion of the BSG network will be felt across the 
Commonwealth, as the BSG will provide safe and accessible routes for bicyclists 
and pedestrians throughout Massachusetts. The BSG’s implementation involves 
coordination between the Massachusetts Office of Travel and Tourism (MOTT) 
and MassDOT to ensure the creation of a highly recognizable brand. Furthermore, 
local and state officials are working together on way-finding signage across the 
proposed 740-mile system, including BSG signs and pavement markings such as 
those that have been installed in the Pioneer Valley. MassDOT has developed a BSG 
website, linked to MassDOT’s GreenDOT webpage, with a promotion brochure and 
interactive map.

3. weMove Massachusetts: Planning for Performance, December 2013 

Public health in the transportation 
sector.  The 2009 Transportation Reform 
legislation that created MassDOT also 
launched the Healthy Transportation 
Compact (HTC), an inter-agency 
initiative co-chaired by the Secretaries 
of Transportation and Health and 
Human Services. The HTC is designed 
to integrate public health considerations 
into transportation decision-making. 
The Transportation Reform Law outlines 
various HTC responsibilities, including 
promoting active transportation, 
increasing mobility in all modes, 
and improving health outcomes of 
transportation investment. Two of the 
eleven charges of the Compact relate 
specifically to HIAs:

• Establish methods to implement the 
use of HIAs to determine the effect 
of transportation projects on public 
health and vulnerable populations

• Institute an HIA for use by planners, 
transportation administrators, public 
health administrators, and developers

In April of 2013, MassDOT and the 
Massachusetts Department of Public 
Health (MassDPH) completed a pilot 
HIA for the Grounding McGrath 
Transportation Study (Grounding 
McGrath).  As a result of the pilot, 
MassDOT has begun integrating health 
factors into the scopes for corridor 
planning projects. The Interstate 91 
Viaduct Study and the Cape Cod Canal 
Transportation Study are the first two 
corridor studies that are incorporating 
health factors into their analyses.

Measuring Progress

By tracking infrastructure investments, 
MassDOT can track the effects of long-
range and capital planning activities on 
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Freight:

The transportation of goods is an integral aspect of the Massachusetts economy, but 
it represents a growing segment of the transportation sector’s greenhouse gas (GHG) 
emissions. Emissions from freight trucks in particular have been rapidly increasing 
over the past decades. The US Environmental Protection Agency estimates that freight 
travel represents approximately 28 percent of the total transportation sector GHG 
emissions.1 

In 2010, MassDOT released the Massachusetts State Freight Plan, which includes 
analysis and recommendations for air, rail, truck, and maritime transport, along 
with the Massachusetts Rail Plan, which covers both freight rail and passenger. One 
of the preliminary goals of the Freight Plan, which aligns with GreenDOT goals, is 
limiting the environmental impacts of freight and enhancing the quality of life of 
Massachusetts residents. In keeping with this goal, both reports included various rail 
system improvement recommendations to facilitate a greater amount of rail freight 
transportation.

A number of specific projects have focused on improving freight rail efficiency 
by working to make lines accessible to double-stacked rail cars. Through the CSX 
Double Stack Initiative, MassDOT and CSX are providing full double stack rail access 
to Massachusetts by improving the clearance on 31 bridges along the CSX line from 
the New York State border through Pittsfield and Springfield to Worcester.2  In 2012, 
the Federal Railroad Administration awarded MassDOT $2 million to conduct a 
preliminary environmental and engineering analysis for eliminating obstructions to 
double-stacked trains along the Patriot Corridor between Mechanicville, New York, 
and Ayer, Massachusetts. Additionally, the refurbishment of the Knowledge Corridor, 
which began in 2012 and is expected to be completed in 2016, will not only provide 
for restored passenger service, but also enhance freight access along the 50-mile Pan 
Am Southern Connecticut River Line running between Springfield and East Northfield.

Looking ahead, MassDOT will update the State Freight Plan in 2015, creating an 
opportunity to further integrate GreenDOT goals into the Commonwealth’s freight 
sector planning. Areas of potential study include reducing the GHG emissions from 
freight trucks through aerodynamics, anti-idling, and eco-driving strategies. Work 
can also be done to improve safety related to truck travel in urban areas through 
such measures as truck side guards, attached devices that greatly protect cyclists and 
pedestrians from fatal injury if struck by preventing them from sliding underneath the 
truck. 

1. Policies to Reduce Greenhouse Gas Emissions Associated with Freight Movements, USDOT FHWA, 2005
2. The Massachusetts Rail Program, June 2010
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Figure 3-4: The Ashuwillticook rail trail in the 
North Berkshires

the pursuit of GreenDOT goals.

Total motor vehicle capital expenditures. 
In 2012, MassDOT invested $1.023 
billion in pavement, bridges, vehicle 
mobility and safety, and general facilities 
not including separated bicycle facilities 
such as shared-use paths.1   
1. weMove Massachusetts: Planning for 
Performance, December 2013

Figure 3-5: MBTA capital expenditures. *National Transit Database, 2009-2012.
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Total public transit capital expenditures 
by fiscal year.  This measure indicates the 
total amount of capital expenditures on 
public transit by the MBTA and RTAs in 
a fiscal year. Figure 3-5 shows the yearly 
capital expenditures for the MBTA, 
which declined from FY2009 to FY2010, 
slightly increased in FY2011 and stayed 
consistent in FY2012. Figure 3-6 shows 
the yearly capital expenditures for 
all other RTAs combined, which have 
increased consistently from FY2009 to 
2012. 

Total expenditure on pedestrian and 
bicycle facilities. From 2010 through 
2013, MassDOT spent approximately 
$64 million on 19 shared-use path 
projects. 
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Length of existing pedestrian and bicycle 
facilities. Investments in expanding  
the Commonwealth’s non-motorized 
infrastructure promote mode shift 
towards healthy modes of transportation 
such as walking and bicycling.  

• Bicycle lanes or cycle tracks: 37.5 
miles

• Shared-use road segments (sharrows): 
6.6 miles

• Signed and unsigned bicycle route 
facilities: 53.6 miles

• Shared-use path facilities: 133.2 
miles, as of 2011

Improving Measurement

By better tracking infrastructure 
investments, MassDOT can track:

Measuring pedestrian and bicycle 
expenditures. Currently, MassDOT’s 
expenditure-tracking system does 
not separate pedestrian and bicycle 
expenditures within multi-modal 
Complete Streets roadway projects. 
MassDOT will work to improve our 
measures of pedestrian and bicycle 
accommodation and expenditure. 

Updating information on pedestrian and 
bicycle infrastructure. In order to support 
pedestrian and bicycle planning and help 
to achieve the Mode Shift Goal, OTP is 
currently mapping all existing, designed, 

Figure 3-6: RTAs’ capital expenditures. *National Transit Database, 2009-2012.
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The first 
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was completed 
in 1995 by 
what was then 
MassHighway 
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Figure 3-8: RTAs’ capital expenditures by capital funding 
category FY09-12. * National Transit Database, 2009-2012, includes 
federal, local and state funding for 12 RTAs (not including the MBTA) 
that provide service in an urban area. Any RTAs that only provide service 
in rural areas are not included in this graphic.

Figure 3-7: MBTA capital expenditures by capital 
funding category FY09-12. *National Transit Database, 
2009-2012, includes federal, local and state funding.
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and planned pedestrian, bicycle, and 
shared-use path facilities. 2 

Looking Ahead

The Project Selection Advisory Council 
criteria.  The Project Selection Advisory 
Council, as established in Section 11 of 
Chapter 46 of the Acts of 2013, is working 
to develop uniform criteria for prioritizing 
and selecting transportation projects. 
The Council is charged with developing 
a project priority formula or other data-
driven process that is consistent with 
state and federal legislation and policies, 
including the MPO regional planning 
process. Its review and deliberations are 

2. MassDOT, Bicycling in Massachusetts, May 2012

ongoing, but the Council is taking into 
account the GreenDOT Policy and has 
identified potential criteria that include, 
but are not limited to, access to healthy 
transportation modes, potential for 
mode shift, GHG emissions impacts, and 
benefits to climate change adaptation. 

Figure 3-9: The Flex bus service is operated by the Cape Cod 
Regional Transit Authority (photo courtesy of MassRIDES)
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Transit Investments

The CIP has identified the following projects for implementation, dependent upon 
available funding and commitment from stakeholders, to continue to enhance and 
expand service:

• Green Line Extension. This project will extend Green Line train service through 
Somerville, one of the most densely populated communities in the country, and 
provide a one-seat ride into Boston from areas not served by rapid transit.  At the 
completion of the Green Line Extension project, 71 percent  of the Somerville 
population  will live within a half mile of a rapid transit station, up from just 20 
percent in 2014.1  It is estimated that this service will carry 9.3 million riders per 
year, and will ramp up quickly, reaching 92 percent of that ridership level within 
the first year. 

1. Data from August 2014. In September 2014, an additional rapid transit station opened in Somerville: 
Assembly Square Station.

MBTA Project FY14-FY18 MassDOT CIP Allocated Funding

Greenline Extension
South Coast Rail
South Station
DMU Service and Silver Line Gateway
Green Line Cars
Red and Orange Line Program
Power and Signals
Bus Procurements

$1.992 billion1

$255 million
$200 million
$252 million
$2.6 million

$835 million
$25 million
$75 million

1. This figure has been updated to reflect 
project cost as of November 2014

Figure 3-10: Map of the Green Line Extension 
project 
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• Fitchburg Commuter Rail Line improvements. The Fitchburg Commuter Rail Line 
is the longest in the commuter rail system and also has the oldest infrastructure. 
The five major improvements included in this project will update the line’s 
infrastructure and stations and will extend the line by an additional stop, to the 
new Wachusett Station in West Fitchburg. Improvements will allow trains to run 
faster and further, thus transporting more customers with greater efficiency and 
reliability. With three of the projects already completed, all work relating to the 
Fitchburg Commuter Rail Line is on schedule to be completed by December 2015, 
with initial service on the Wachusett Extension scheduled to start in early 2015.    

• Fairmount Corridor upgrades. The MBTA is currently working to complete the 
Fairmount Corridor Improvements project, which provides enhanced service 
along the Fairmount Corridor, a commuter rail line that serves transit-dependent, 
environmental justice communities in Boston. The project has added three new 
stations (with a fourth under design) and improved existing stations and track 
conditions. 

• Diesel Multiple Unit (DMU) trains. The FY14-18 CIP includes investments that 
would fund the procurement of new DMU trains, smaller self-propelled rail cars 
that could enable faster, more frequent service on urban segments of commuter 
rail lines. 

• South Coast Rail. This project will restore service from Boston to Taunton, Fall 
River, and New Bedford in Massachusetts’ South Coast. In June 2014, the 
MassDOT Board of Directors awarded a ten-year, $210 million contract for the 
project. The project is projected to create 3,800 new jobs and generate nearly 
$500 million in new statewide economic activity every year.  

• South Station expansion. South Station is a large transportation hub for local 
and regional commuter rail service, intercity bus, MBTA rapid transit, and MBTA 
bus rapid transit services (including direct service to Logan Airport). The station 
is currently operating above its design capacity for efficient train operations and 
orderly passenger access. MassDOT has conducted planning, environmental 
permitting, and conceptual design activities, and on October 31, 2014 submitted 
a Draft Environmental Impact Report (DEIR) for a project that would expand the 
station and the rail capacity in order to increase services, as well as make them 
more customer-friendly and efficient.

• West Station. Announced in September 2014, this new commuter rail station 
will be constructed as a part of the Interstate 90/Massachusetts Turnpike Allston 
Interchange Improvement Project. To be located in Allston, the station will have 
pedestrian and bicycle access, and will bring increased growth and development 
to the area. 

• Silver Line Gateway project. This project will extend Silver Line service through 
East Boston to Chelsea, providing transit-dependent, environmental justice 
communities with bus rapid transit (BRT) and improved connections to 
downtown Boston and the growing Seaport District.
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3.1.2 Project Design Standards

The standards that guide the project 
design process are critical for supporting 
GreenDOT goals. 

Taking Action

Project design standards. MassDOT and 
its predecessor agencies have a long 
history of providing safe facilities for 
pedestrians and bicyclists, going back to 
engineering directives first issued in 1997 
that required the Massachusetts Highway 
Department (MassHighway) to provide 
pedestrian and bicycle accommodation 
in all projects where access by these 
modes is legally permitted. Project 
design standards have advanced over 
time to provide improved multi-modal 
accommodations. The following are the 
project design standards and directives 
that are currently in effect for MassDOT:

• Project Development and Design Guide. 
As noted in Chapter 1, in January 
2006, MassHighway published an 
update to its design manual. The 
Project Development and Design 
Guide provides guidance for designers, 
project proponents, and agency 
staff on designing and implementing 
roadway projects on the state system 
or funded with federal or state money. 
With this document, MassHighway 
became one of the first state 
transportation agencies to embrace 
a Complete Streets design approach, 
ensuring the safe and convenient 
accommodation of all roadway users – 
not just drivers, but also pedestrians, 

bicyclists, and public transit riders. 
The Project Development and Design 
Guide outlines general guidance on 
flexible, context-based approaches 
to providing this accommodation. 
The Guide also provides direction on 
environmental stewardship standards 
for project design, including drainage 
and hydrology; landscaping; and 
wildlife protection.

• Healthy Transportation Directives.  In 
order to support the Mode Shift Goal, 
and to provide more specific guidance 
on non-motorized accommodation, 
MassDOT released the Healthy 
Transportation Policy Directive and 
Healthy Transportation Engineering 
Directive. The Policy Directive, 
issued in September 2013 and 
signed by the leaders of all MassDOT 
operating divisions, requires that 
MassDOT projects be designed and 
built so that all MassDOT “customers 
have access to safe and comfortable 
healthy transportation options to 
all MassDOT facilities and in all 
the services [MassDOT] provides.”3  
Under the Policy Directive, all 
MassDOT construction projects 
must be reviewed to ensure the 
provision of pedestrian, bicycle, 
and public transit accommodations. 
Projects that do not meet these 
standards require the Secretary 
of Transportation’s  approval. The 
Highway Division has integrated 
the Healthy Transportation Policy 
Directive guidelines into its design 

3. Healthy Transportation Policy Directive, Septem-
ber 2013
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• Sidewalk width. There must be a five 
and a half foot minimum width for 
sidewalks.

• Bicycle accommodation. For all 
freeways, arterials, and collector 
roads where bicycles are legally 
permitted, bicycle accommodation 
must be provided on both sides of 
the road. The Engineering Directive 
increases the minimum width for 
bicycle accommodation by bicycle 
lane or outside shoulder to five feet.

Complete Streets training workshops. 
To improve understanding and adoption 
of the Complete Streets design approach 
included in the Project Development 
and Design Guide, MassDOT sponsored 
a series of workshops on the Complete 
Streets design approach. Working 
through the “Bay State Roads” Local 
Technical Assistance Program (LTAP), 
MassDOT has hosted a total of 65 
trainings, which reached a total of 1,373 

process through the Healthy 
Transportation Engineering 
Directive, which was issued in 
February 2014. The Engineering 
Directive reflects the Policy 
Directive’s mandate that all 
MassDOT funded and/or 
designed projects consider 
how to best accommodate all 
MassDOT customers, and adds 
new specific design requirements 
related to sidewalk presence, 
sidewalk width, and bicycle 
accommodations. 

• Sidewalk presence. In urbanized 
areas, there must be sidewalks 
on both sides of the road, and on 
and under all bridges. For roads 
outside urbanized areas with 
five or more units of residential 
or commercial development per 
acre, a sidewalk must be provided 
on at least one side of the road.

Figure 3-11: Children walking to J.L Mulready school on Massachusetts Walk and Bicycle to School Day, 
2014, in Hudson (photo courtesy of MassRIDES)
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attendees, including 241 MassDOT 
employees. The balance of attendees 
were mostly municipal public works and 
planning staff, along with local elected 
leaders and professional designers.

Measuring Progress

Number of pedestrian/bicycle design 
exception approvals. Figure 3-12 shows 
MassDOT’s record of project reviews 
and design exceptions for pedestrian 
and bicycle accommodation. From 
1998 through 2005, MassDOT’s design 
standards required pedestrian and bicycle 
accommodation, but allowed designers 
to file a “document of non-conformance” 
at the 25 percent design stage if it was 
deemed “infeasible” to accommodate 

pedestrians or bicycles. With the 
publication of the Project Development 
and Design Guide in 2006, the non-
conformance process was phased out, and 
formal design exceptions were required. 
The number of design exceptions for 
pedestrian and bicycle accommodation 
have been trending generally upward; 
this is largely a function of increased 
total project reviews, but also continual 
enhancement and tightening of the 
standards for pedestrian and bicycle 
accommodation in MassDOT projects. 
Since the Engineering Directive’s release 
in February 2014, 19 projects out of 
a total of  189 projects reviewed have 
received design exception approvals, 
including 13 for sidewalk presence and 
14 for bicycle accommodation. 

Figure 3-12: Chart of design exception reviews from 1998 to 2014

Projects’ Design Exception Status: 1998-2014

200

150

100

50

0

Bicycle & Pedestrian Design 
Exceptions with Secretary 
Approval Starting in 2014

Other Design Exceptions

Document of 
Non-Conformance 
(DOC NON)

No Design Exceptions1998
2000

2002
2004

2006
2008

2010
2012

2014



3-17

Looking Ahead

Complete Streets Certification Program. 
OTP is working with the Highway Division 
and the Massachusetts Department 
of Public Health to develop guidelines 
for the Complete Streets Certification 
Program. MassDOT’s OTP is currently 
developing this program and soliciting 
public feedback. MassDOT has allocated 
$5 million per year in state fiscal years 
2016 through 2019 to the program. 
MassDOT is committed to making this a 
statewide program, not limited solely to 
urban projects. 

Complete Streets training update.  
MassDOT’s Complete Streets training 
program will be updated in the first 
quarter of 2015 in response to lessons 
learned from the first construction 
season under the Healthy Transportation 
Policy and Engineering directives, as well 
as the Complete Streets Certification 
Program. 

Challenges

Limited scope and budget of projects. 
Many projects are constrained to street 
resurfacing, which provides limited 
potential for multi-modal accommodation 
improvements. While street resurfacing 
projects do create opportunities for 
reallocating paved areas among different 
modes (e.g. through the narrowing of 
vehicle lanes, the introduction of bicycle 
lanes, and/or shared-use arrows, or 
“sharrows”), they do not typically allow 
for the addition of sidewalks. Multi-
modal accommodation improvements 

may also be restricted by the width of the 
right-of-way (ROW). 

3.1.3 Land Development and Smart 
Growth

While MassDOT’s core business 
entails the construction, maintenance,  
and operation of the state-owned 
transportation system, MassDOT also has 
considerable land holdings and related 
land development responsibilities. 
Through the sale and lease of available 
parcels, MassDOT is able to exercise 
influence over land development on its 
property. MassDOT also has regulatory 
authority over land development 
adjacent to state-owned rights of way. 
Finally, MassDOT works with other state 
agencies on programs that support land 
development projects.
 
Given these responsibilities, MassDOT 
has the opportunity to employ its 
development-related activities to support 
GreenDOT goals and smart growth, 
which is development that focuses 
growth in denser clusters that enable 
more efficient use of infrastructure 
investments, including those in 
transportation. In turn, smart growth 
development enables shorter trips and 
more travel options, and facilitates the 
use of healthy transportation choices 
to connect individuals to workplaces, 
schools, public facilities, shopping, 
entertainment, recreation, and other 
destinations. 
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Taking Action

Smart growth and transit-oriented 
development. MassDOT is among the 
largest property owners in Massachusetts. 
MassDOT’s Office of Real Estate and 
Asset Development (OREAD) works with 
the development community to promote 
smart growth and transit-oriented 
development by selling or leasing property 
not in active transportation use.

Development review and access 
permitting. The Public/Private 
Development Unit (PPDU) operates 
within OTP and works with land 
developers to represent MassDOT’s 
interests in balancing economic 
development with access and impacts to 
the state transportation system. PPDU 
reviews private development proposals 
that are subject to the Massachusetts 
Environmental Policy Act (MEPA) and 
require state highway access permits. 
Through the MEPA review process, PPDU 
negotiates with developers to plan for 
appropriate access to the transportation 
network and to establish suitable 
mitigation, which typically includes 
both infrastructure improvements and 
a transportation demand management 
(TDM) program. Since the launch of the 
GreenDOT Policy, PPDU has promoted 
GreenDOT goals through its development 
review and mitigation programs. Key 
initiatives include:

• Complete Streets design requirements.  
Upon release of the GreenDOT 
Policy, PPDU began requiring 
that all development-related 

infrastructure improvements to 
state roadway facilities be designed 
in a manner consistent with the 
Project Development and Design 
Guide’s Complete Streets design 
approach. PPDU also strongly 
encourages developers to employ 
these design standards for internal 
circulation design and local roadway 
improvements. 

• Transportation demand management 
(TDM) measures. TDM consists of 
specific measures aimed at reducing 
the number of single-occupant 
automobile trips and promoting 
healthy transportation modes. 
With the launch of the GreenDOT 
Policy, PPDU continues a process 
of incremental enhancements to 
TDM requirements for developers.  
TDM programs typically include 
requirements for transportation 
management association (TMA) 
participation, support of transit 
services or shuttle services, 
promotion of ride-sharing, ride-
matching services, subsidies for 
transit passes and vanpool services, 
parking reduction, parking “cash 
out” policies, preferential parking for 
rideshare vehicles, electric vehicle 
charging stations, secure bicycle 
parking, shower and changing 
facilities, and on-site services.

• Updated traffic impact assessment 
(TIA) guidelines. MassDOT’s TIA 
guidelines provide a framework to 
identify a development project’s 
transportation impacts and assess 
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improvement needs. Last updated 
in 1996, these guidelines were 
outdated and required significant 
revisions to reflect MassDOT 
policies and practices, including the 
GreenDOT Policy, Complete Streets 
design approach, and the Healthy 
Transportation Policy Directive. 
PPDU revised the TIA guidelines 
in cooperation with staff across 
MassDOT, other state agencies, 
and outside stakeholders, including 
representatives of the engineering 
profession. The new guidelines, 
which were released in April 2014, 
ensure that private developments 
accessing state-owned highways 
must consider walking, bicycling, 
and public transit as basic modes of 

access to the development, and must 
design, build, and operate projects in 
ways that promote walking, bicycling, 
and transit use.

New transit connections in support of 
smart growth development. In addition 
to partnering with developers to build 
vibrant mixed-use neighborhoods around 
transit stations, MassDOT has also 
supported smart growth development by 
upgrading or building new stations.

• Assembly Square Station, Somerville. 
The first new MBTA rapid transit 
station to be built in 27 years, 
Assembly Square Station opened 
in September 2014.  The station 
serves Assembly Row, a mixed-use 

Figure 3-13: Assembly Square MBTA Orange Line station (photo, with permission, from Federal Realty Investment 
Trust, Assembly Row)
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redevelopment project that includes 
commercial, retail and residential 
properties. The completed Assembly 
Row project will be the largest 
new transit-oriented development 
project in the region,4 and projections 
estimate that it will generate $17 
million annually in local tax revenue.5

• Yawkey Station, Boston. The Yawkey 
Station was reconstructed to 
improve commuter rail service to 
the Fenway – Kenmore – Longwood 
neighborhood. Yawkey Station was 
previously a part-time station with a 
single low platform providing service 
only before and after Red Sox games. 
It was rebuilt using state funding in 
conjunction with the Fenway Center, 
a mixed use, transit and sustainable 
energy-oriented development project 
currently under construction. The fully 
accessible station opened in March 
2014, allowing for increased service 
on the Framingham/Worcester Line. 
The Framingham/Worcester Line 
currently serves 13,000 passengers 
daily, and with increases in commuter 
rail service as a result of this project, 
ridership is projected to grow. 

• Ruggles Station commuter rail platform, 
Boston. With funding from a federal 
Transportation Improvement 
Generating Economic Recovery 
(TIGER) grant, Ruggles Station will be 
reconstructed to increase commuter 
rail capacity; this will improve access to 

4. MBTA Sustainability Report, Spring 2014
5. MassDOT, FY2014- FY2018 Transportation 
Capital Investment Plan, January 2014

education and jobs in the Longwood 
Medical and Academic Area, and 
will provide better transportation 
options for the thousands of 
individuals that travel to and from 
the Columbus Avenue/Lower 
Roxbury corridor. Ruggles Station 
currently operates with only two 
commuter rail platforms, limiting the 
number of trains that can utilize the 
station. This project will design and 
construct a new 800-foot commuter 
rail platform to increase station 
capacity, existing elevators will be 
replaced to increase accessibility, 
and other necessary improvements 
will be made to upgrade this multi-
modal transit facility. The completed 
project is anticipated to significantly 
increase the number of commuter rail 
trains that are able to stop at Ruggles 
Station and to improve connections 
to 14 MBTA bus routes, seven private 
bus shuttles, and the MBTA Orange 
Line.  

Figure 3-14: Yawkey MBTA station (photo 
courtesy of the MBTA)
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Interagency coordination to support 
smart growth development. MassDOT 
works with other state agencies, in 
particular the Executive Office of Housing 
and Economic Development (EOHED), 
in order to support and promote smart 
growth development. Key cooperative 
initiatives include: 

• Planning Ahead for Growth. EOHED 
leads the Planning Ahead for Growth 
program, which undertakes planning 
studies of the key regions across 
Massachusetts. State staff and 
consultants work with local officials to 
identify promising places for growth 
and preservation, and designate 
them as preferred development areas 
(PDAs) and preferred preservation 
areas (PPAs); create prompt and 
predictable zoning and permitting 
(both state and local) in areas that 
offer good growth potential; invest 
in public infrastructure needed to 
support that growth; and market 
those places to businesses and 
developers interested in locating and 
growing in the Commonwealth. The 
first Planning Ahead for Growth effort 
was led by MassDOT, and it focused 
on the South Coast Rail project.

• MassWorks Infrastructure Program. 
Administered by EOHED, with input 
from MassDOT on infrastructure 
needs and conditions, MassWorks 
provides public infrastructure 
funding to municipalities and other 
eligible public entities for projects 
that support goals such as economic 
development, revitalization, and smart 

growth development. MassWorks 
supports GreenDOT goals through 
its promotion of transit-oriented 
development and its requirement for 
a Complete Streets design approach. 

Measuring Progress

Total number of MassDOT smart growth 
development projects. OREAD has 
prioritized the sale and lease of available 
property in order to maximize smart 
growth and transit-oriented development 
opportunities. Since 2007, MassDOT has 
advanced transit-oriented development 
projects on a total of 35 properties 
located near MBTA transit stations.
 
• Construction has been completed on 

ten projects, totaling approximately 
3 million square feet, including the 
Carruth at Ashmont Station, the 
Arborpoint at Woodland Station, and 
the Hingham Shipyard. 

• Seven projects totaling approximately 
2.5 million square feet are currently 
under construction, including 
One Canal and the Nashua Street 
Residences near North Station, as well 
as Waterfront Square at Wonderland 
Station.

• Another 18 properties are currently 
at various stages of procurement, 
negotiation, or design, including 
Turnpike Air Rights Parcel 13. This 
project, which was put out to bid in 
September 2014, will entail a mixed-
use development and rehabilitation 
of the Hynes Station on the MBTA 
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MassDOT “Infra-Space Program”

In July 2014, MassDOT released a request for information for the “Infra-Space 
Program,” an OREAD initiative that seeks ideas for enhanced use of traditionally under-
used property such as the areas beneath highway viaducts. This program supports 
GreenDOT goals by improving areas that frequently serve as barriers to pedestrians and 
bicyclists, and requiring that project proponents include multi-modal enhancements 
as part of their proposals. The prototype for this program (called Infra-Space 1) is a 
project that seeks to redevelop eight acres of underutilized property beneath a large, 
elevated section of the Central Artery (Interstate 93) viaduct in Boston. The first phase 
of redevelopment is complete, and it includes two surface parking lots, with lighting 
and 24-hour security. The project will also provide new sidewalks, bicycle parking, 
ornamental lighting, car-sharing services, electric vehicle charging, free parking during 
snow emergencies, and community event space. The second phase of the project will 
include additional parking, lighting, sidewalks and other pedestrian facilities, a storm 
water management system, and open space with new waterfront access along the 
Fort Point Channel.

schools, and other destinations. In order 
to prepare effectively for both gradual 
and acute changes in the coming years 
and decades, MassDOT’s divisions 
are working to understand which 
locations and elements of transportation 
infrastructure are at the greatest risk for 
impact from heavier storms, surges, and 
flooding events.

Following the 2008 Global Warming 
Solutions Act, in 2010 the Executive 
Office of Energy and Environmental Affairs 
(EOEEA) released the Massachusetts 
Clean Energy and Climate Plan (CECP) for 
2020 to establish statewide goals for GHG 
reduction and climate change mitigation. 
The following year, the Climate Change 
Adaptation Advisory Committee, which 
included MassDOT representatives, 
released the Massachusetts Climate 
Change Adaptation Report, focusing on 

Green Line, and will set high standards 
for multi-modal accessibility and 
sustainable design.

3.1.4 Climate Change Adaptation 
and Resiliency 

In addition to working to reduce GHG 
emissions with long-range planning, 
project design standards, and support for 
smart growth development, MassDOT 
is focused on adapting to projected 
changes in climate, changes that are 
already an inevitable result of the GHG 
emissions that have occurred and will 
continue for some time. The resiliency 
of the Commonwealth’s transportation 
system is critical for continued economic 
prosperity, as Massachusetts residents, 
employees, and visitors need to get safely 
to and from their homes, workplaces, 
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Figure 3-15: The Leonard P. Zakim Bunker Hill Memorial Bridge during construction

adaptation and resiliency. The report 
analyzes potential strategies for adapting 
to the forecasted changes in climate 
across five broad areas, one of which, 
infrastructure, includes transportation. 

Taking Action

Downtown Boston Central Artery 
Highway Tunnel vulnerability and 
adaptation assessment. The MassDOT 
Highway Division, in collaboration with 
the Federal Highway Administration 
(FHWA), is conducting a study of risks 
to downtown Boston’s highway system 
through FHWA’s 2013-2014 Climate 
Resilience Pilot Program. The project has 
developed a storm model, the Boston 
Harbor Flood Risk Model (BHFRM), that 
analyzes the vulnerability of the Central 
Artery with respect to numerous sea-
level rise, storm, and flooding scenarios. 

The project is also examining physical 
linkages between the Central Artery 
and MBTA infrastructure. This effort will 
include coastal storm surge evaluation 
as well as tidal effects, wave action, and 
inland precipitation effects.

Assessing the vulnerability to sea 
level rise and coastal storms. Another 
project will extend the BHFRM to 
the entire Massachusetts Coastline, 
including islands.  The project will: 1) 
examine the impacts of sea level rise and 
increased tidal and storm surge flooding 
on roads and bridges and supporting 
infrastructure; 2) develop conceptual 
protection strategies; and 3) estimate the 
cost of these strategies.  The resulting 
model will be named the Massachusetts 
Coastline Flood Risk Model or MC-FRM.  
As with the BHFRM, the results will be 
available to Federal, state, and local use.  
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The project will begin in January 2015 
using the UMass Boston project team and 
is scheduled to be complete  in December 
2017.

MBTA tunnel system review. The MBTA 
is developing light detection and ranging 
(LiDAR)   mappings of all MBTA tunnels 
and structures, which will assist the 
MBTA in assessing the vulnerability of 
the tunnels to flooding and storm surge. 
Transit asset management systems at 
the MBTA are being updated to flag 
assets that are threatened by extreme 
storms or are critical to return to service 
after storms, thus allowing the MBTA to 
incorporate infrastructure upgrades that 
provide system resiliency.

Deerfield River Watershed.  MassDOT is 
also working to respond to threats from 
inland precipitation and flooding, such as 
the damage experienced in 2011 from 
Hurricane Irene. The Highway Division is 
working with UMass Amherst on a detailed 
assessment of more than 850 of the river 
crossings and bridges in the Deerfield 
River Watershed. The study evaluates the 
threats of such storms to transportation 
infrastructure – in particular bridges, 
bridge abutments, riverbanks, culverts, 
and other assets – as well as threats to 
wildlife and impacts to the economy and 
local services. 

Stream-flow data analysis. The Highway 
Division partnered with the United States 
Geologic Survey to update stream flow 
data and expected flood magnitudes for 
the Commonwealth beginning in July 
2013. The results of this study will allow 

for more accurate flood-flow estimates 
at stream gages and  improved culvert 
and bridge designs.

Cape Cod adaptation study. MassDOT’s 
Aeronautics Division is working with 
the Cape Cod Commission to include 
adaptation measures in their planning 
process for capital improvement 
projects. The Cape Cod Regional Policy 
Plan issues minimum performance 
standards for climate adaptation that are 
currently being used at the Provincetown 
Municipal Airport for the planning and 
design of capital projects.

Looking Ahead

MassDOT Climate Change Adaptation 
Plan. In January 2014, MassDOT formed 
an agency-wide work group to develop 
a coordinated Adaptation Plan across 
MassDOT to better integrate climate 
change impacts into planning and 
decision-making processes. The Office 
of Transportation Planning is leading the 
Plan, which will be developed in a phased 
approach. OTP released a request for 
response for Phase I, Transportation 
Asset Vulnerability Assessment, in 
October 2014. The scope of this first 
phase will include mapping the full 
inventory of MassDOT assets; compiling 
and mapping climate change predictions; 
conducting workshops to gather data on 
current conditions; assessing the level of 
risk to individual assets and the system 
as a whole; developing asset vulnerability 
criteria, and identifying  a prioritized set 
of high risk hazards and high risk assets. 
This will be followed by the establishment 
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Figure 3-16: Construction of the Central Artery in Downtown Boston

of proposed adaptation strategies in 
Phase II. Through the planning process, 
MassDOT will also develop a set of tools 
that can be utilized to educate staff and 
stakeholders, and to inform planning, 
design, and investments in the future. 

Challenges

Given the geography of Greater Boston 
and the age of its infrastructure, in 
particular the MBTA system, MassDOT 

faces significant adaptation challenges. 
Much of the system was built on low-
lying areas and near rivers or the ocean, 
including filled land that was once under 
water. The location and the geometry of 
this infrastructure puts the system at risk 
for flooding during extreme storms. In 
addition, MassDOT’s constrained budget, 
system repair and operations needs, and 
the demand for system expansion and 
increased service make allocating funding 
to climate change adaptation difficult.
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MBTA FTA Emergency Relief Grants

The MBTA was recently awarded two Federal Transit Administration (FTA) 
emergency relief grants through its Resilience Projects in Response to Hurricane 
Sandy program – a $21.7 million project to address vulnerability at the Fenway 
portal to the Green Line and $13.4 million to repair a deteriorated seawall near the 
Charlestown bus maintenance facility.

Figure 3-17: South River Marsh and coastal development in Marshfield
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3.2 Traveler Education and 
Encouragement

A central element of the GreenDOT 
Policy and the Implementation Plan is 
the Mode Shift Goal. In October 2012, 
MassDOT Secretary & CEO Richard A. 
Davey set a goal of tripling the amount 
of travel by walking, bicycling, and public 
transportation between 2010 and 2030. 
This effort represents a major challenge 
in terms of investment in facilities and 
system capacity, as discussed above. 
Mode shift also requires communication 
and promotion of healthy travel choices. 
Therefore, MassDOT is pursuing a range 
of traveler education and encouragement 
initiatives to facilitate healthy travel 
choices.  

Taking Action

MassRIDES. MassRIDES is a free 
MassDOT program that provides 
transportation demand management 
(TDM) services in the Commonwealth. 
The goal of MassRIDES is to reduce 
single-occupant vehicle (SOV) travel 
by increasing the use and availability of 
commuting options such as carpooling, 
vanpooling, transit, bicycling, and walking. 
The use of these commute options leads 
to reduced traffic congestion, improved 
air quality, reduced GHG emissions, and 
enhanced quality of life in Massachusetts.

MassRIDES operates statewide, working 
directly with major employers from 
both the public and private sectors that 
represent a broad variety of industries 
and work environments including 

private companies, colleges and 
universities, hospitals, municipalities, 
and transportation providers. 
MassRIDES provides partners with full 
program support including hands-on 
outreach, marketing materials, onsite 
events, program design guidance, and 
implementation support. MassRIDES’ 
team of outreach coordinators works 
with employers to implement worksite 
and campus-based commuter options 
programs, including:

• Preferential parking for carpool 
vehicles, vanpools, low/zero-
emission vehicles 

• Parking “cash-out” or “opt-out” 
programs 

• Transit pass programs, pre-tax and 
subsidy 

• Vanpool program, including 
formation support and monthly 
subsidy 

• Bicycle facilities, including bicycle 
parking and shower/changing 
facilities 

• Teleworking coordination 

• NuRide, the statewide ride-matching 
and trip-planning system that 
provides users with rewards for 
recording green trips  

• Guaranteed Ride Home program

For more 
information 

about 
MassRIDES, 

head on over to 
www.commute.

com. Learn 
about commuter 

programs and 
sign-up for 

NuRide and the 
Emergency Ride 
Home Program.
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MassRIDES program offerings increase 
the awareness of commute options 
and provide individuals and employers 
the tools and resources that shift 
travel behaviors away from drive alone 
commuting.

Funding transportation management 
associations (TMAs).  A TMA is a private, 
non-profit association of businesses 
that assists member companies and 
organizations with implementing 
worksite-based commuter options 
and TDM programs, comparable to 
MassRIDES’ offerings.  The TMAs provide 
employer services within their defined 
service areas, while MassRIDES covers 
the portions of the state where no TMA 
is operating and refers potential members 
within TMA service areas to join the local 
TMA. MassDOT provides each of the 
TMAs with annual funding to support 
their TDM activities and enable the TMAs 
to provide enhanced service offerings. The 
eleven TMAs in Massachusetts work with 
approximately 350 companies, providing 
services to nearly 300,000 employees 
(these numbers do not include the 
employers served directly by MassRIDES). 

Safe Routes to School (SRTS). MassDOT’s 
SRTS program, which is delivered by  
MassRIDES, promotes healthy travel to 
school through in-school education and 
encouragement events. This program 
has reached 625 partner schools, or 
42 percent of the 1,471 elementary 
and middle schools in Massachusetts. 
For comparison, only 19 percent of 
schools nationwide are served by SRTS 
programs. Massachusetts’ participating 

SRTS schools teach 279,000 students 
in 171 communities. The MassDOT 
SRTS program saw an almost 30 percent 
growth between 2011 and 2013, with 
the addition of 130 partner elementary 
and middle schools.  The SRTS program 
also builds pedestrian and bicycle 
infrastructure and safety projects that 
improve access and safety for healthy 
travel to schools. To date, MassDOT has 
completed or is nearing completion of 
20 construction projects, and has plans 
to design and fund additional projects in 
coming years.

Figure 3-18: Safe Routes to School bicycle safety 
event in Tauton (photo courtesy of MassRIDES)
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Supplying MBTA rider tools and 
information. The MBTA provides riders 
with tools and information to assist 
them in planning and taking their trips on 
public transit.

• General rider information. The MBTA 
produces maps and schedules, both 
electronic and print, to communicate 
its services to customers. Hours of 
operation, accessibility information 
and rules regarding bicycles and pets 
on the “T” can also be found on the 
MBTA website.

Figure 3-19: Walk to School Day at William S. Green Elementary School in Fall River (photo courtesy of 
MassRIDES)

• Online trip planner. This tool, located 
on the MBTA website, provides 
itineraries with public transit travel 
options to connect an origin with 
a destination. Searches can also 
be customized to filter by mode, 
minimize time/transfers/walking, 
and ensure that it is an accessible 
trip for riders with disabilities.    

• Real-time information. The MBTA 
offers real-time information about 
the arrival/departure times for the 
Red, Orange, and Blue subway lines 
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as well as bus routes on its website 
and through next arrival signs at 
specific transit stops. As of January 
2014, all 53 MBTA heavy rail subway 
stations (on the Red, Orange, and 
Blue Lines) had installed countdown 
clocks, making the MBTA one of the 
first transit agencies in the country 
to have next arrival systems in all 
heavy rail stations. Green Line data 
for above-ground trolley location is 
now available through the MBTA’s 
data feed, with predicted arrival times 
and subway service data expected in 
coming months. Customers who use 
social media can also access real-time 
service alerts on Twitter.

• Public data. The MBTA makes its 
service data, including planned 
schedules and real-time vehicle 
location information, available to 
developers for the purpose of creating 
mobile apps that locate MBTA buses 
and trains. This gives customers the 
same real-time information that is 

provided on the MBTA website, but 
in a more mobile-friendly format.

Bicycle and Pedestrian Safety Awareness 
and Enforcement Program. MassDOT 
launched this program in April 2014 in 
order to reduce the number of crashes 
involving vulnerable road users and to 
enhance safe travel, in keeping with 
MassDOT’s goal to reduce bicyclist and 
pedestrian fatalities and injuries by 20 
percent in five years. In the program’s 
first year, $461,851 in federal highway 
safety funding will be made available to 
partnering regional planning agencies, 
local officials, and police departments 
for enforcement, awareness, and 
infrastructure needs. Funding has also 
been provided to support safety initiatives 
by the Massachusetts Department of 
Public Health.

Registry of Motor Vehicle (RMV) trip 
reduction strategies. Through the RMV’s 
website, customers are encouraged to 
reduce the number and length of their car 

Healthy Transportation Events

Working with MassRIDES, the TMAs in Massachusetts, and other partners, MassDOT 
hosts a range of annual statewide events that are designed to educate the public 
about healthier travel options; encourage travelers to try healthier modes, even for 
a day or two; and get people excited about healthier, more sustainable travel. Major 
statewide events include the Bay State Bicycle Week (with the Massachusetts Bicycle 
Coalition as a partner), the MassCommuter Bicycle Challenge (with MassCommute, 
the statewide TMA business group), the Clean Air Challenge, and Walk/Ride 
Days (in cooperation with the Green Streets Initiative). MassDOT, MassRIDES, and 
MassCommute also collaborate to host the Excellence in Commuter Options Awards, 
which recognize and celebrate the travel demand management efforts of our 
employer partners across Massachusetts.  



3-31

trips by completing transactions online 
or using the online RMV mapping tool 
to find the nearest RMV branch office 
location.  The RMV also encourages 
customers to sign up for NuRide on its 
webpage.

Smart Driving/Eco-Driving. Smart 
driving/eco-driving is the practice of 
reducing environmental impact and fuel 
costs through more efficient driving 
practices. Eco-driving entails improving 
individual drivers’ actions by eliminating 
rapid acceleration and deceleration, 
moderating speed so that the vehicle 
operates within its most efficient range, 
inflating tires to their optimal level to 
reduce rolling friction, and eliminating 
idling.

• Drive Smart and Save Campaign. 
MassDOT’s Drive Smart and Save 
campaign provides simple driving 
behavior tips that allow drivers to save 

Figure 3-20: Students participating in a Safe Routes 
to School event in Holyoke (photo courtesy of 
MassRIDES)

money on gas and reduce their carbon 
footprint. The messaging is featured 
on the MassRIDES website, included 
regularly on electronic highway 
billboards though the Office of 
Outdoor Advertising, and distributed 
at worksite and community events 
attended by MassRIDES.  

• Driver’s Manual and RMV Website. 
In 2011, the RMV integrated eco-
driving educational information into 
the Massachusetts Driver’s Manual 
and its website, under Drive Smart 
and Save – “Green Driving” Tips.6  
Drivers are also encouraged to 
consider increased travel by transit, 
walking, bicycling, and carpooling as a 
means of adopting a healthy lifestyle 
and reducing one’s environmental 
impact.

6. Commonwealth of Massachusetts, Driver’s 
Manual, July 2014

Figure 3-21: Brightwood Elementary students 
and a local police officer participating in Walk 
and Bicycle to School Day in Springfield (photo 
courtesy of MassRIDES)



3-32  December 2014
The GreenDOT Report

Measuring Progress

Number employed by MassRIDES 
participants.  MassRIDES serves 495,000 
employees within its 335 partner 
organizations. From 2012 to 2013, 34 new 
partner organizations joined MassRIDES, 
a 12 percent increase in employer partners 
over the course of one year. 

Number of registered NuRide users. There 
are currently 24,702 registered users of 
NuRide, MassDOT’s online ride-matching 
and green commuting rewards program. 
From January to June of 2014, 2,817 
employees of participating MassRIDES 
organizations signed up for NuRide. 

• MassRIDES/TMA emission 
reductions and mode shift promotion. 
In 2013, Massachusetts commuters 
that worked at businesses served 
by MassRIDES and the TMAs in 
Massachusetts reduced nearly 12,000 
metric tons  of emissions by choosing 
to carpool, vanpool, bicycle, walk, and 
take transit to and from work. 

Looking Ahead

Integrating MassRIDES/NuRide 
information into MassDOT new hire 
orientation packets.  MassDOT plans to 
include enhanced traveler information 
and TDM materials, including MassRIDES 
and NuRide information, into new hire 
packets for MassDOT employees.

RMV branch Public Service 
Announcements. The  RMV  is  investigating 
the potential for running eco-driving 

Public Service Announcements (PSAs) 
in RMV branches across Massachusetts. 
Many RMV branches already use 
electronic screens to present news and 
MassDOT related PSAs. Integration 
of eco-driving messaging into existing 
electronic screen-technology is a low-
cost way to broadcast eco-driving tips to 
a large audience. 

3.3 System Operations

Efficient and reliable roadway and transit 
systems are crucial for meeting the 
Mode Shift and GHG  reduction goals 
under the GWSA and GreenDOT Policy. 
Chapter 3.2 above discusses MassDOT’s 
efforts to educate customers about the 

Figure 3-22: An urban bicyclist displays safe 
riding behavior
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availability of healthy travel choices and 
to encourage them to take advantage of 
those options. This section explains how 
MassDOT, the MBTA, and the regional 
transit authorities are working to enhance 
the performance of the Commonwealth’s 
roadway and transit systems in order to 
lower GHG emissions, reduce congestion, 
and increase efficiency. 

3.3.1 Roadway System Operations 
and Congestion Management

In order to lower GHG emissions, 
MassDOT is working not only to shift 
customers to more sustainable modes, 
but also to optimize vehicular travel 
using technology. Managing congestion 
with systems such as all-electronic 
tolling (AET) saves drivers time and 
money, while lowering GHG emissions 
and air pollution. Additionally, providing 
customers with real-time traffic delay, 
incident, and transit information enables 

them to choose the most efficient 
transportation modes and routes.  

3.3.1.1 Intelligent Transportation 
Systems

Intelligent Transportation Systems 
(ITS) apply advanced technologies 
to monitoring and managing the 
transportation system, as well as 
providing travelers with information on 
surface transportation corridors and 
networks. ITS supports GreenDOT goals 
by enabling networks to operate more 
efficiently, and enabling customers to 
make informed travel decisions. ITS can 
also increase the safety and security 
of transportation systems through 
incident monitoring and surveillance. The 
Commonwealth has used ITS for over 15 
years in forms such as:7  
• Variable message signs (VMS)
7. MassDOT, Intelligent Transportation Systems 
Strategic Plan for the Commonwealth of Massa-
chusetts, July 2013

MassDOT employee education and encouragement efforts

MassDOT promotes sustainable travel choices and mode shift for its own employees 
through a combination of education and encouragement approaches. 

MassRIDES conducts internal MassDOT promotions to encourage employees to 
choose healthier travel options that include carpooling, vanpooling, bicycling, 
walking, and riding transit, and to register for NuRide. Outreach includes regular 
educational events, email blasts, and newsletter stories.

MassDOT also encourages mode shift through the bicycle pool at the Massachusetts 
Transportation Building at 10 Park Plaza. Launched in the summer of 2010, the 
bicycle pool encourages MassDOT employees to save time and enjoy their meeting-
to-meeting commute by taking a bicycle. During its first season, from June to 
November of 2010, over 200 miles were logged on the pool bicycles.



3-34  December 2014
The GreenDOT Report

Four corridors with ITS installations 
include:  
• Interstate 93 Corridor, including 

Boston’s Central Artery/Tunnel 
Project

• Interstate 95 Corridor, within 
Metropolitan Boston

• Interstate 91 Corridor, within 
Western Massachusetts

• Interstate 90 Massachusetts 
Turnpike, including the Ted Williams 
Tunnel

Variable message signs deployed. In 
2013, MassDOT used 375 VMSs along 
the Mass Turnpike and Interstate 95 
to provide travel time and congestion 
information.9  Such signage allows drivers 
to more easily adjust their travel plans in 
9. MassDOT, FY2014-FY2018 Transportation 
Capital Investment Plan, January 2014

• Closed-circuit television cameras 
(CCTV)

• Real-time travel monitoring (RTTM)
• Roadway weather information system 

(RWIS)
• Electronic tolling systems (ETS) 
• Next vehicle arrival systems
• Transit signal priority systems (TSP)
• Weigh-in-motion scales

Taking Action

ITS and construction projects.8  In 
Massachusetts, ITS has been used during 
key construction projects and along 
critical corridors, with VMS, CCTV, and 
RTTM implemented to raise awareness of 
impending delays and traffic congestion. 
8. MassDOT, Intelligent Transportation Systems 
Strategic Plan for the Commonwealth of Massachu-
setts, July 2013 

Figure 3-23: Example of a variable message sign
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response to changes in traffic congestion 
or the arrival or delay of a train. 

“GO Time” real-time travel monitoring 
system.” MassDOT is implementing the 
GO Time real-time traveler information 
system. MassDOT installed the first GO 
Time VMS boards in summer 2012 along 
Interstate 93, and on Memorial Day 2013, 
expanded the system to include eastern 
Interstate 90 and Route 3 South. This 
system, which detects Bluetooth signals 
from driver mobile phones, provides 
information on expected travel times to 
key destinations on VMSs along major 
highways. It can also provide information 
on greener travel alternatives, such as 
the next commuter rail train heading into 
Boston. 

Intelligent Transportation Systems 
Strategic Plan. In 2013, MassDOT 
completed the ITS Strategic Plan, 
which recommends ways to enhance 
public safety, increase mobility, support 
economic competitiveness, and promote 
sustainability through the comprehensive 
and coordinated application of 
technology.

Measuring Progress

Total number of ITS measures  
implemented. Currently, the 
Commonwealth has approximately 570 
VMSs, 900 CCTVs, 70 RTTMs, and 30 
RWISs.  

Yearly expenditures on ITS projects 
and related programs. The ITS Program 
budget, which supports ITS projects and 

related programs including the Highway 
Assistance Patrols, averages $15 million 
annually.
Looking Ahead

ITS Strategic Plan implementation. 
MassDOT’s  FY2014-FY2018  CIP  allocates  
$135  million  for the  advancement 
and implementation of ITS across the 
state, including communications and 
traffic control technologies to further 
ITS installation and programming. The 
CIP includes projects with a wide range 
of ITS applications including traffic 
volume sensors, permanent real-time 
travel information, and electronic tolling 
systems.10  

Expansion of GO Time.  The GO Time 
real-time traffic information system will 
be expanded to highways statewide by 
2015. When completed, the GO Time 
system will cover 678 miles of state 
highway, including all major metropolitan 
highways, with 132 new travel time signs 
and 136 Bluetooth readers. 
10. MassDOT, FY2014-FY2018 Transportation 
Capital Investment Plan, January 2014 

MBTA’s new mTicket for 
commuter rail and ferry

Customers can now purchase their 
commuter rail and ferry tickets or 
monthly passes from their smart 
phones. Once downloaded, the MBTA 
mTicket app can be used to select 
a trip and purchase a ticket or pass. 
Riders “activate” their ticket or pass in 
the mTicket app when boarding and 
show the conductor upon request.        
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3.3.1.2 All-Electronic Tolling/Elimination 
of Tollbooths

All-electronic tolling (AET) is a tolling 
system that will eliminate all tollbooths 
and replace them with automated toll 
collection technology, a system in which 
drivers pay their tolls using E-ZPass 
transponders or automated pay-by-
mail invoices based on license plate 
readers. AET is safer, quicker, and more 

of interchanges and eliminating sudden 
speed and lane changes at toll plazas. 
Additionally, AET improves air quality, 
by eliminating or reducing idling 
times at toll plazas and congestion 
levels at highway interchanges. 

Environmental stewardship. As 
an additional benefit, AET reduces 
impervious surface area by reducing 
right-of-way needs compared to toll 
plazas.

Taking Action

Tobin Memorial Bridge AET conversion. 
On July 21, 2014, the Maurice J. Tobin 
Bridge became the first exclusively 
electronic toll location in Massachusetts. 
The Tobin Bridge AET conversion signals 
the first step towards accomplishing 
MassDOT’s goal of transitioning 
Massachusetts tolls entirely to AET in 
coming years.11 

Measuring Progress

The GreenDOT performance 
management framework will include 
the following two measurements as 
indicators of improved network efficiency 
(and associated reductions in emissions):

Total number of registered E-ZPass 
accounts and transponders. As of 
October 2014, E-ZPass MA has 
1,358,424 registered accounts and has 
issued 2,277,721 transponders.

11. MassDOT, FY2014-FY2018 Transportation 
Capital Investment Plan, January 2014

Figure 3-24: A gantry used for all-electronic tolling

convenient since it eliminates the need for 
deceleration, lane changes, and queuing at 
toll plazas. AET can help achieve GreenDOT 
Policy goals in the following ways: 

Reduce GHG emissions. AET conversion 
reduces congestion and improves traffic 
flow through interchanges by removing 
toll plazas and eliminating the need to 
stop or slow down at toll booths.

Public health. This technology also 
increases safety, by simplifying navigation 
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Number and percentage of electronic toll 
collection (ETC) revenue transactions. 
From January through September 2014, 
there were 119,712,680 ETC revenue 
transactions in Massachusetts, or an 
average of over 13 million toll trips per 
month paid using an E-ZPass. In August 
2014, approximately 75 percent of toll 
revenue was collected automatically 
using AET/ETC.

Looking Ahead

Completing AET implementation.  
The MassDOT FY2014-FY2018 
Transportation Capital Investment 
Plan (FY2014-FY2018 CIP)12  allocates 
$160 million for completing the AET 
conversion on the Interstate 90 corridor 
– the Turnpike from New York to Boston 
and the harbor tunnels. With the 
introduction of AET, it will be possible 
to redesign Turnpike interchanges over 
time to address suboptimal designs that 
were developed to accommodate manual 
tolling operations.  

• Allston Interstate 90 Interchange 
improvement project. The Allston 
Interstate 90 project will integrate 
AET into a $260 million highway 
realignment initiative. AET conversion 
allows for the highway realignment, 
which in turn opens up currently 
underutilized space in Allston and 
along the Charles River. By removing 
the existing toll plaza and realigning 
the highway network, land can be 
reclaimed for future development, 

12. MassDOT, FY2014-FY2018 Transportation 
Capital Investment Plan, January 2014

congestion will be reduced on local 
network roads near the Interstate 
90 on- and off-ramps, emissions 
from vehicle idling will decrease, and 
travel on Interstate 90 will become 
more efficient. MassDOT is pursuing 
urban-style interchange alternatives 
that would reduce land requirements 
and provide smooth transitions to 
a multi-modal local street network. 
MassDOT plans to build much of 
this local street network as part 
of the project, along with a transit 
station, on the existing commuter rail 
line, train layover tracks to improve 
commuter rail operational efficiency, 
and a robust pedestrian and bicycle 
network. 

• The Western Turnpike. The E-ZPass 
and entry-exit ticket-based toll 
system will be replaced with gantries 
on the Western Turnpike, which 
encompasses Interstate 90 from the 
New York state border to Route 128.

• The Metropolitan Highway System 
(MHS). The existing barrier toll plazas 
on the MHS will be replaced by toll 
zone gantries. The MHS includes the 
Massachusetts Turnpike from Route 
128 to downtown Boston, and  the 
Sumner and Ted Williams Tunnels.

3.3.2 Transit System Operations 
and Performance

The MBTA and 15 other regional 
transit authorities (RTAs) provide 
public transportation services 
across the Commonwealth, enabling 
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individuals to choose to take transit to 
many destinations. The public transit 
authorities in Massachusetts are working 
to improve the performance of their 
systems and expand their services to 
meet riders’ increasing demand for public 
transportation, as well as integrating 
multi-modal connections for pedestrians 
and cyclists. 

With over 200 routes covering a 3,244 
square mile service area,13 the MBTA 
provides 1.3 million rides on the average 
weekday. The MBTA system’s services 
support mode shift, congestion relief, 
and smart growth development, which 
together reduce GHG emissions, promote 
healthy transportation, and mitigate the 
transportation sector’s environmental 
impact. The planned expansions and 
efficient operation of the MBTA will be 
critical elements of reaching the goal of 
tripling the amount of travel by public 
transit, bicycling, and walking by 2030.

The MBTA provides public transportation 
to 175 cities and towns in the Boston 
metropolitan area, and its 1,392 total 
route miles of scheduled service include 
bus rapid transit and fixed-route service, 
subway lines, commuter rail service, and 
inner harbor ferry service. THE RIDE, the 
MBTA’s paratransit service, covers a 688 
square mile service area and has over 
72,000 registered customers.14  The MBTA 
strongly supports the GreenDOT Policy 
by improving and expanding service to 
retain current riders and attract new ones,
13. MBTA Ridership and Service Statistics, 
Fourteenth Edition, July 2014
14. MBTA Ridership and Service Statistics, Four-
teenth Edition, July 2014

and by “greening” its transit services and 
infrastructure.

Three elements enable the MBTA to 
significantly reduce GHG emissions in 
Massachusetts:  transit ridership that 
eliminates automobile trips, congestion 
relief, and support for dense, smart 
growth development patterns. Through 
these three effects, the MBTA prevented 
the emission of five billion pounds of 
GHG in 2012 compared to Boston area 
emissions that would have occurred in 
the absence of the MBTA system, for an 
average reduction of 12.7 pounds of CO2 
per MBTA trip.15    

Taking Action

APTA  Sustainability  Commitment  Pledge. 
In 2012, the MBTA signed the American 
Public Transportation Association (APTA) 
Sustainability Commitment Pledge, 
affirming its dedication to “preserving the 
environment, being socially responsible, 
and maintaining economic viability, with 
an overall contribution to quality of life.”16   
After taking this pledge, the MBTA went 
on to achieve Gold Level recognition in 
2014 for its sustainable practices. 

High level station platforms. The MBTA 
opened new high level platforms at the 
Beverly, Littleton, and Salem commuter 
rail stations, and high level platforms are 
scheduled to be completed at the South 
Acton station in 2015. This will both 
increase accessibility and decrease train 

15. MBTA Sustainability Report, Spring 2014
16. APTA Sustainability Commitment Pledge, MBTA 
Sustainability Report Introduction, Spring 2014
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dwell times by speeding up boarding and 
alighting.

Automated Vehicle Location (AVL) 
System. The MBTA uses GPS to track the 
location of its vehicles to improve service 
performance and provide customers with 
real-time service information. Internally, 
the AVL system is used on buses, trains, 
and paratransit vehicles to collect data 
that is used to improve service efficiency 
and reliability. Externally, the “Next Train” 
system feeds information from the AVL 
system to countdown clocks that are 
posted at subway and commuter rail 
stations, providing customers with real-
time service updates. The countdown 
clock feature is also being installed 
in a number of bus stations. Vehicle 
location data is also made public for use 
in privately developed mobile apps that 
also push out real-time service updates.

Automated Passenger Counters (APC). 
The MBTA has installed APC devices on 
buses to count the number of boardings 
and alightings at bus stops. This ridership 
information helps the MBTA to improve 
vehicle allocation and service planning 
by identifying peak crowding conditions. 
The introduction of the APC technology 
has also alleviated some of the need for 
manual rider checks.

Transit Signal Priority Systems (TSP). 
This technology is used to improve transit 
vehicle operations by giving transit buses 
priority at traffic signals. As part of its Key 
Bus Routes Improvement Program, the 
MBTA has designated 15 of the system’s 
busiest bus routes as “key routes.” These 
routes are eligible for improvements that 
increase the overall quality of service for 
riders, including transit signal priority. 

Figure 3-25: Chart of MBTA route miles. *MBTA Blue Book, April 2014.

MBTA Route Miles

Subway (64 miles)

Bus Rapid Transit (13 miles)

Bus & Trackless Trolley (745 miles)

Commuter Rail (388 miles)

Ferry (38 miles)

Contracted Bus (143 miles)

To read more  
about MBTA real-
time information, 

please see page  
3-29
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Bicycling and the MBTA. The MBTA 
works to integrate bicycling and transit in 
order to provide customers with options 
for completing the often challenging “last 
mile” of their transit journeys. Bicyclists 
can park and ride at many transit stations 
or, by using the bicycle racks attached 
to 95 percent of MBTA buses (with the 
exception of electric “trackless trolley” 
buses), riders can bring their bicycles 
along to their destinations.  

• Pedal & Park facilities at transit stations. 
The MBTA Pedal & Park program 
has created secure bicycle parking 
spaces at transit stations, with each 
location able to accommodate 50-
150 bicycles. Pedal & Park facilities 
are located at eight transit stations 
on the Orange and Red Lines, with six 
additional secured parking facilities 
scheduled to open in fall 2014. 
Bicyclists can register their transit 
passes to gain access to the secure 
bicycle enclosures. The MBTA also 
provides covered bicycle storage at 
19 commuter rail stations, 22 rapid 
transit stations, and two bus hubs.  

Hubway. The Hubway bicycle share 
system provides a viable option for 
customers needing to complete the “last 
mile” between transit stops and their 
ultimate destinations. It also provides an 
alternative mode of transportation for 
short journeys, and encourages customers 
to ride by making bicycling a visible part 
of the cityscape. Hubway’s 2011 launch 
was assisted in part by federal funding 
received through MassDOT. The system 
received $3 million from a Federal Transit 

Figure 3-26: MBTA customers using the Pedal and 
Park facility at Alewife Station (photo courtesy of 
the MBTA)

Figure 3-27: The Hubway station outside of The 
Massachusetts Transportation Building in Boston           
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Administration livability grant awarded 
to the MBTA for system mobilization 
and start-up, and the Hubway host 
cities received an additional $2.3 million 
in federal Congestion Mitigation and 
Air Quality funds. Since its launch, 
Hubway has generated over 1,500,000 
bicycling trips, and now has 140 Hubway 
stations across the four municipalities 
of Boston, Cambridge, Somerville, and 
Brookline.17, 18 MassDOT’s support of 
Hubway demonstrates our commitment 
to partnerships that promote mode shift 
and facilitate a healthy transportation 
network.

Mode shift is also impacted by the 
statewide programs administered by 
the MassDOT Rail & Transit Division 
and the services provided by the 15 
RTAs. MassDOT’s Rail & Transit Division 
administers programs that promote 
safety, regional interconnectivity, and 
mobility management throughout the 
Commonwealth. It is also responsible 
for the development, implementation, 
and oversight of statewide programs for 
the RTAs; each RTA is an independent 
authority, but the RTAs receive federal 
funding and state matching funds 
through MassDOT, and are subject to 
MassDOT oversight.

Beyond Boston Study. In 2012, 
MassDOT’s Office of Transportation 
Planning and the RTAs worked 
cooperatively on the Beyond Boston 
Transit Study to identify and address a 

17. weMove Massachusetts, 2014

18. State of the Hub, 2013 Report 

range of issues that impact service quality 
and accessibility in the 262 communities 
in which the RTAs provide service. The 
study process allowed stakeholders to 
identify improvement opportunities 
and implementation plans. Since then, 
the RTAs have initiated comprehensive 
service analyses (CSAs) and have made 
changes that are improving mobility 
options in Massachusetts:

• Greater Attleboro Taunton Regional 
Transit Authority (GATRA). GATRA 
launched the Tri-Town Connector 
in July 2014, which connects 
destinations in the towns of Norfolk, 
Wrentham, and Foxborough, including 
the Norfolk MBTA commuter 
rail station on the Franklin Line, 
employment centers, and shopping 
areas. GATRA also increased public 
transportation options for residents 
of Wareham to reach vital services 
in other towns when many of their 
local service providers closed. Lastly, 
GATRA adjusted service to better 
accommodate Bristol Community 
College students and workers 
commuting to and from Attleboro.  

• Lowell RTA (LRTA). The LRTA improved 
frequency of Saturday service and 
expanded weekday service. 

• Merrimack Valley RTA (MVRTA). The 
MVRTA has improved weekday 
service frequency, including an 
additional commuter run to Boston; 
expanded service to include 
additional holidays; and created new 
shuttle routes with area partners. 
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• Montachusett Regional Transit Authority 
(MART). MART built parking garages 
at two commuter rail stations to allow 
commuters to park and take the train 
into Boston rather than driving. 

• Nantucket Regional Transit Authority 
(NRTA). The NRTA Advisory Board 
and Nantucket Board of Selectmen 
recently approved a pilot program 
for park-and-ride bus service during 
the summer season to address 
recent growth in fast ferry usage. 
The goal of the pilot program is to 
reduce congestion and the number of 
vehicles parked in town by providing a 
bus connection from a remote parking 
lot to the ferry.

• Pioneer Valley Transit Authority 
(PVTA). The PVTA completed its CSA 
and launched a public information 
campaign to make the community 
aware of extensive service changes. 
Changes include seven new routes, 
expanded service hours and improved 
frequencies on existing routes, 
and streamlining or elimination of 
underperforming routes. PVTA is 
considering new services such as bus 
rapid transit and flex route service, 
and they are planning the rollout of 
Smart Cards for easy fare payment and 
LED signage with real-time service 
information at major bus stops.

• Southeastern RTA (SRTA). The SRTA 
expanded service to include nights and 
eliminated underperforming routes. 
 

• Worcester Regional Transit Authority 
(WRTA). WRTA created new service 
in five towns and a new downtown 
route in Worcester. The WRTA is 
also working on an in-depth review 
of current service and is evaluating 
new service recommendations 
for fiscal year 2016.  

• BusPlus+ Program. In September 
2013, the MassDOT Rail & Transit 
Division launched the BusPlus+ 
program to increase intercity and 
commuter transportation options 
across Massachusetts and all of New 
England and New York. The program is 
a public/private partnership in which 
MassDOT uses federal and state funds 
to purchase new commuter buses 
that private for-profit companies 
operate; the private companies are 
responsible for delivering regional 
service improvements and covering 
bus maintenance and operating 

Figure 3-28: A Pioneer Valley Transit 
Authority (PVTA) bus with a bicycle in its 
front bicycle rack
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costs. New buses purchased through 
the program provide customers with 
a convenient, comfortable, and safe 
intercity travel option and strengthen 
the regional transportation network.

Challenges 

MBTA fiscal constraints. The MBTA’s 
fiscal constraints require that projects 
must be prioritized. Some improvements 
to the transit system cannot be included 
in the Capital Investment Plan until 
higher priority initiatives are complete 
and budget becomes available. Aging 
infrastructure requires a great deal of 
work to bring the system to a state of 
good repair. This limits funds that are 
available for improving and expanding 
services.  

High demand for MBTA services. High 
levels of congestion and potential capacity 
constraints were found on portions of 
all rapid transit lines except for the Blue 
Line, according to a 2012 report by the 
Urban Land Institute and Northeastern 
University.19  If ridership continues to 
increase, additional resources will be 
necessary to meet those demands.

Measuring Progress

The GreenDOT performance 
management framework will include the 
following measures that indicate efforts 

19. Hub and Spoke: Core Transit Congestion And 
The Future Of Transit And Development In Greater 
Boston, June 2012

Figure 3-29: MBTA revenue miles and hours and RTA revenue miles and hours. *National Transit Database, 
2009-2012. 
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to improve the convenience of the transit 
system for customers:
  
Number of MBTA revenue miles and 
hours. The total number of revenue route 
miles and hours of service for all MBTA 
modes.

Number of all additional RTA revenue 
miles and hours combined by year. The 
total number of revenue route miles and 
hours of service for all other 15 RTAs, not 
including the MBTA.

Percentage of time MBTA services are 
on-time. The percentage of time that 
MBTA public transit services are on-time 
as measured by the MBTA.

Percentage of MBTA boardings paid 
using Charlie Cards. The percentage of 
boardings during which riders used a 
Charlie Card to pay their fares. In the last 
year, 72.6 percent of all MBTA boardings 
were paid with a Charlie Card.

Figure 3-30: MBTA on-time performance chart. 
*MBTA Scorecard, August 2014.
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3.4 Transportation System 
Outcomes

The performance management 
framework presented in Chapter 2 
identifies the sustainability outcomes that 
MassDOT is pursuing. As discussed at 
the beginning of this chapter, MassDOT’s 
influence over the transportation sector 
and its sustainability is constrained by a 
number of factors. The sustainability of 
Massachusetts’  transportation sector is 
principally determined by the cumulative 
choices of Massachusetts residents, 
commuters, and visitors relative to how 
they travel and how they live; at the 
same time, other local, state, and federal 
agencies play a significant role. However, 
MassDOT does have significant influence 
over how people travel, and has an 
important performance management 
role relative to the Commonwealth’s 
transportation sector. MassDOT collects 
and maintains much of the data on the 
status, condition, and performance 
of the transportation system, and has 
the responsibility to analyze and share 
available data on transportation sector 
sustainability.    
  
In addition to tracking MassDOT’s inputs 
and activities above that contribute 
to transportation sector sustainability, 
it is also important for MassDOT to 
monitor overall transportation sector 
outcomes, including those that relate to 
sustainability. By doing so, MassDOT and 
others can evaluate the effectiveness 
of our actions on achieving desired 
outcomes, identify areas where inputs 
and/or outcomes are insufficient, and 
determine appropriate future actions. 

Outcome Measures 

Based on an analysis of available 
information and methodologies, 
MassDOT has identified the following 
major transportation sector outcomes 
that can currently be tracked using an 
existing measure or measures:  
  
• Transportation sector emissions in 

Massachusetts are reduced

• Walking, bicycling, and 
public transit travel increase 

• Massachusetts communities have 
better access to public transit, walking, 
and bicycling travel opportunities

System Outcome 1: Massachusetts’ 
Transportation Sector Emissions are 
Reduced

Massachusetts transportation sector 
CO2 emissions, total and per capita.20 As 
discussed in Chapter 1, a main goal of 
the GreenDOT Policy is to reduce GHG 
emissions in the transportation sector. 
GHG emissions in the transportation 
sector are estimated by the Massachusetts 
Department of Environmental Protection, 
based on sector fuel use data from the 
US Department of Energy’s Energy 
Information Administration. These data 
are available through 2012 and show that 

20. Note that these emissions do not include CO2 
emissions from biogenic sources (e.g. ethanol) or 
non-CO2 GHG from the transportation sector (e.g. 
leakage of refrigerants from air conditioning or 
combustion by-products other than CO2), which 
make a very minor contribution to transportation 
sector GHG emissions.
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public health co-benefits of investments 
in the transportation sector are being 
realized. MassDOT conducted an 
extensive household travel survey in 
2010 to establish a baseline for the 
Mode Shift Goal. This initiative involved 
working with 15,000 households to 
identify where and how they traveled 
on a specific, designated travel day. The 
summary mode share results from this 
survey are shown in Figure 3-32. 

The following measures track progress 
towards this mode shift outcome:

Daily vehicle miles traveled in 
Massachusetts. As noted above in this 
chapter, one of the pathways towards 
reducing GHG emissions and capturing 
public health benefits is reducing motor 

the Massachusetts transportation sector’s 
CO2 emissions have declined since the 
mid-2000s, both in absolute terms and 
relative to the projections of “business as 
usual” emissions made under the Global 
Warming Solutions Act (GWSA). There 
has also been a decline in CO2 emissions 
per capita. Further significant reductions 
in emissions will be required to help 
Massachusetts meet the GWSA target of 
80 percent below statewide 1990 GHG 
emission levels by 2050.  

System Outcome 2: Bicycling, Walking, 
and Transit Travel Increase

An increasing amount of travel by foot, 
bicycle, or transit would be a good 
indicator that our transportation sector 
is reducing its GHG emissions and that 

Figure 3-31: Transportation sector CO
2
 emissions
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vehicle travel, as measured by vehicle 
miles traveled (VMT). Flattening or 
decreasing daily VMT suggests that trips 
may be shifting to other modes. MassDOT 
estimates and reports VMT through 
the Federal Highway Administration’s 
(FHWA) Highway Performance 
Management System (HPMS), which 
extrapolates an estimate of vehicle travel 
based on counts taken from a sample 
of different road types. As shown in 
Figure 3-33, VMT in Massachusetts grew 
strongly in the nineties and early 2000s, 
but this trend has flattened since 2005. It 
remains to be seen whether the increase 
in 2013 resulted in increased CO2 
emissions or whether it was offset by 
improvements in the other factors noted 
in Figure 1-4: Drivers of transportation 
sector GHG reductions in Chapter 1.

Figure 3-33: Vehicle miles traveled in Massachusetts
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Person miles traveled (PMT) on transit. 
Increasing use of transit also indicates that 
the desired mode shift is occurring, and 
that emissions from the transportation 
sector are lower than if this travel demand 
had been met by automobile travel. 
As shown in Figure 3-34, transit PMT 
increased almost 9 percent between 2010 
and 2012, and transit PMT per capita also 
increased over this period.

Pedestrian and bicycle travel. As noted 
above, MassDOT has reliable data on 
modal travel for motor vehicles through the 
HPMS, and for public transit through the 
National Transit Database (NTD). Robust 
pedestrian and bicycle data, however, 
remains very challenging to obtain.  

• Commuter mode split.  In the absence 
of good data on total distances 
traveled by bicyclists and pedestrians, 
measuring progress will rely upon 
commute to work mode as reported 
through the US Census Bureau’s 
American Community Survey (ACS). 
This data has a couple of significant 
weaknesses – it is based on a 
relatively small sample of travelers 
in Massachusetts, and commuter 
travel is only a fraction of all travel 
– commuting and work-related trips 
are estimated at 24.3 percent of trips 
in Massachusetts.21  It can, however, 
serve as a general directional 
indicator of how Massachusetts 
residents may be changing travel 
behavior. An increasing share of 
commuters walking, bicycling, and 
taking transit will indicate the desired 
shift in mode share. The ACS data 
show that the fraction of people 
who walk, bicycle, and take transit 
to work has increased from 14.4 
percent to 15.5 percent since 2010. 
Commuting by public transit showed 
an 8.8 percent increase in this three-
year period, while bicycle commuting 
increased, albeit from a low baseline.

Vulnerable road user safety. Increasing 
the mode shift towards healthy 
transportation modes will increase the  
number of trips taken by vulnerable road 
users, such as pedestrians and bicyclists. 
Safety of these users therefore needs 
to be considered as part of GreenDOT’s 

21. 2010-11 Massachusetts Travel Survey. 
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Figure 3-34: Person miles traveled on transit 
in Massachusetts. *PMT on urban regional 
transport authority networks as reported to the 
NTD. These are annual figures.  
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performance management since this will 
be a determinant of mode shift:

• Injuries by mode. This measures 
the rate per 100,000 residents of 
Massachusetts and is measured 
through reported Massachusetts 
hospital admissions for injuries 
sustained due to motor vehicle traffic 
crashes. It is worth noting that while 
only reports from Massachusetts 
hospitals are taken into consideration, 
the person who sustained the 
injury may not necessarily be a 
Massachusetts resident. Figure 3-36 
shows that from 2010 to 2012, the 
rate of injuries per 100,000 residents 
decreased slightly for all modes: motor 

vehicle occupants, motorcyclists, 
pedestrians, and bicyclists.

• Fatalities by mode. This measures 
the rate of traffic-related fatalities in 
each mode. These numbers  are five 
year rolling averages; for example, 
the fatality rate per 100,000 
persons by mode in 2012 takes into 
account data from 2006 to 2012. In 
comparison to injuries, the fatality 
rate by mode shows a slight increase 
for non-motorized road users and a 
slight decrease for motorized road 
users from 2010 to 2012. 

These injury and fatality rates highlight 
the need for better pedestrian and bicycle 

Figure 3-35: Mode of travel to work in Massachusetts (percentage of commuters). 
*US Census Bureau. ACS.  
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travel data (discussed further below). If 
pedestrian and bicycle travel are changing 
significantly – as MassDOT is trying to 
achieve through the Mode Shift Goal – 
then pedestrian and bicycle injury and 
fatality rates as measured per 100,000 
residents do not give a good sense of risk. 
It is important to understand not only the 
change in total injuries and fatalities by all 
modes, but also the rate as a function of 
activity in these modes, to help MassDOT 
and our partners to address roadway 
safety, including the safety of vulnerable 
users. In order to enable this analysis, 
however, better pedestrian and bicycle 
activity data are needed.

System Outcome 3: Massachusetts 
Communities Have Better Access to 
Public Transit, Walking, and Bicycling 
Travel Opportunities

The choice to walk, bicycle, and use public 
transit will be strongly influenced by 
proximity to the relevant infrastructure. 
The more people that live close to this 
infrastructure, the greater the mode 
share of walking, bicycling, and transit.  
Therefore, the GreenDOT performance 
measurement framework will track 
progress towards mode shift facilitation 
through measures of:

The percentage of residents within a 
half-mile of a rapid transit stop.  This 
level of proximity to public transit 
represents a level at which transit is 
likely to be a viable and attractive option. 
The US Department of Transportation 
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(USDOT) defines a quarter- to half-
mile as a ‘walkable’ distance for most 
people.22 Based on an analysis of 
current information on transportation 
infrastructure, land use zoning, and 
census data, MassDOT estimates 9.6 
percent of the Massachusetts population 
and 24.1 percent of the population within 
the MBTA A and B service areas have this 
level of access to rapid transit.

The percentage of residents within a 
quarter-mile of an RTA bus route but 
further than half-mile from a rapid 
transit stop.  This measure of access 
reflects that the bus network extends 
public transit services beyond to people 
outside the area served by rapid transit. 
MassDOT estimates that 54.6 percent of 
Massachusetts residents outside the area 
served by rapid transit have this level of 
access to transit.

The percentage of residents within 
one mile of commuter rail but further 
than half-mile from a rapid transit 
stop. This measure reflects access to 
the MBTA commuter rail service that 
connects surrounding towns and suburbs 
with employment and residential 
opportunities in the metro Boston area. 
MassDOT estimates that 22.0 percent of 
Massachusetts residents and 30 percent 
of people within the MBTA A, B and C 
service areas who live outside the area 
served by rapid transit have this level of 
access to transit.    
22. Department of Housing and Urban Develop-
ment, Department of Transportation, Environmen-
tal Protection Agency Access to transit: Percentage 
of population within walking distance of frequent 
transit service.  

The percentage of Massachusetts 
residents within a half-mile of a rapid 
transit stop, or within one mile of 
commuter rail but further than half-
mile from a rapid transit stop. This 
measure reflects access to the rail transit 
service across the Commonwealth. 
MassDOT estimates that 31.8 percent of 
Massachusetts residents have this level 
of access to rail transit. 

The percentage of Massachusetts 
residents within a quarter-mile of 
bicycling and pedestrian infrastructure. 
These facilities provide transportation 
and commuting services for pedestrians 
and bicyclists either for a portion of 
a multi-modal trip or an entire non-
motorized trip, as well as recreational 
opportunities for residents. A quarter-
mile accessibility buffer was used for both 
on- and off-road facilities, including such 
facilities as bicycle lanes and shared-use 
paths. MassDOT estimates that 25.4 
percent of Massachusetts residents 
and 46.7 percent of residents within EJ 
communities live within a quarter-mile of 
a pedestrian or bicycle facility, according 
to 2011 inventories.

These estimates will serve as a baseline. 
Improvements will require expansions 
of transit infrastructure, shared-use 
paths, and on-street bicycle facilities, 
and/or increases in transit-oriented 
development across the Commonwealth.

Improving Measurement 

MassDOT intends to increase monitoring 
of system outcomes relevant to the 
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GreenDOT Policy as resources and 
improvements in information systems 
allow. 

Cost-effective direct measurement of 
bicycle and pedestrian activity.  Currently, 
accurate statewide estimates of miles 
traveled by these modes can only be 
achieved through very costly household 
travel surveys, such as the survey that 
established the 2010 mode split baseline 
shown in Figure 3-32. Developing a cost-
effective approach to reliably estimate 
the number of miles traveled statewide 
by bicycle and by walking remains an 
ambition of MassDOT. This is a challenging 
objective, but developments in mobile 
technology and machine counting 
systems may increase the feasibility of 
regularly measuring overall mode split. 
Achieving this will complement MassDOT 
efforts to update the inventory of bicycle 
and pedestrian accommodation. 

Using RMV data to characterize the 
Massachusetts fleet. Improvements in 
vehicle technology represent an important 
means of reducing GHG emissions. 
Understanding the rate of uptake of 
more efficient vehicles in Massachusetts 
is an important measure to understand 
whether Massachusetts is benefiting from 
improvements in vehicle technology and 
whether more could be done to increase 
the rate of adoption. MassDOT will 

investigate the potential for combining 
summary data from our RMV database and 
correlating this with the Environmental 
Protection Agency’s database of vehicle 
testing results, as a means of tracking 
the nominal fuel efficiency of vehicles 
registered in Massachusetts as part of 
the GreenDOT performance management 
framework.  

Using the GO Time system to measure 
congestion.  As noted in Chapter 2, another 
means of reducing GHG emissions in the 
transportation network is to manage the 
system in order to allow vehicles to move 
through at the optimal speed for limiting 
GHG emissions.  A reduction in the amount 
of time that highways are congested 
or increasing average speeds during 
peak periods will signal that the GHG 
efficiency of the network is improving, 
with the added benefit of saving travelers 
time. By operating the highway system 
in a way that allows vehicles to travel at 
close to optimal speeds, GHG emissions 
can be reduced. MassDOT has installed 
Bluetooth speed monitoring sensors 
along Interstate 93, Interstate 90, Route 
3, and Route 6 as part of GO Time, 
MassDOT’s real-time traffic information 
initiative. In the future, this system will 
allow us to produce summary measures of 
congestion on these routes for inclusion in 
the GreenDOT performance management 
framework. 
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Figure 3-38: I-93 Highway Interchange
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Figure 3-39: Multi-Modal Accessibility for Massachusetts Residents

Multi-Modal Accessibility for Massachusetts Residents

Households in Massachusetts

The map to the right 
shows households in 
Massachusetts in 2010. 
The households by modal 
catchment area in the 
larger map (above) are 
based on this data.
. 

Massachusetts households’ access to rapid 
transit, commuter rail, bus, and bicycle and 
pedestrian facilities are shown in the map to 
the right. The smaller map (below) shows 
the households in Massachusetts, and 
the larger map (right) shows households 
within the relevant “catchment” areas for 
the different healthy transportation modes: 
varying shades of blue and purple for 
households within the catchment areas for 
rapid transit, commuter rail, and bus; green 
points for households within a half-mile of 
bicycle and pedestrian facilities. Detailed 
maps for different modes are shown on the 
following pages.



3-55

Principal Arterial

Interstate

Households with access to an 
MBTA commuter rail station

Households with access to a 
bicycle or pedestrian facility

Households with access to an 
MBTA rapid transit station

Households with access 
to a bus route
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MBTA Rapid Transit Stations
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MassDOT estimates that 24.1 percent of the 
population within the MBTA A and B service areas 
(equal to 9.6 percent of the overall Massachusetts 
population) lives within a half-mile of a rapid 
transit station.

MassDOT estimates that bus routes provide service 
to an additional 54.6 percent of Massachusetts 
residents  beyond those who are served by rapid 
transit. Access to bus routes is defined as residing 
within a quarter-mile of a bus route. Therefore, a 
total of 64.4 percent of the population is served by 
rapid transit or bus service.

MBTA Rapid Transit and All 
MBTA and RTA Bus Routes 

Figure 3-40: Accessibility for Massachusetts Households by Mode

MBTA Service Areas B and A
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MassDOT estimates that 29.9 percent of people 
within the MBTA A, B and C service areas 
(excluding those served by rapid transit) live within 
one mile of a commuter rail station. Therefore, a 
total of 31.8 percent of Massachusetts residents 
have access to rapid transit or commuter rail.

MassDOT estimates that 25.4 percent of 
Massachusetts residents and 46.7 percent of 
residents within EJ communities live within a 
quarter-mile of a pedestrian or bicycle facility 
(including bicycle lanes and shared-use paths).

MBTA Rapid Transit and 
Commuter Rail Stations

Bicycle and Pedestrian 
Facilities

MBTA Service Areas C, B and A
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Figure 4-1: Photo of Compressed Natural Gas (CNG) MBTA buses (photo courtesy of the MBTA)

CHAPTER 4
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In addition to reducing greenhouse 
gas (GHG) emissions and improving 
public health impacts of the wider 
transportation sector, the GreenDOT 
Policy and Implementation Plan target 
improvements in the environmental 
performance of MassDOT’s business 
operations. In keeping with Executive 
Order 484, Leading by Example, many 
of the specific tasks and targets in the 
GreenDOT Implementation Plan relate 
to the way that MassDOT operates and 
maintains the state-owned transportation 
system, and the environmental impacts 
of our business operations relative to 
such areas as fuel consumption, energy 
use, consumption of other resources, 
and ecological protection. Therefore, this 
section: 

• Addresses actions that have been 
taken across a range of MassDOT’s 
business activities in response to the 
GreenDOT Policy and Implementation 
Plan.

• Identifies the performance measures 
proposed for use in tracking progress 
and the existing data on these metrics 
when available. 

• Discusses additional actions under 
consideration to further advance 
GreenDOT objectives, as well as 
challenges we face in moving forward. 

4.1 The MassDOT Fleet

MassDOT owns and operates a large 
vehicle fleet. This fleet includes 

vehicles necessary for construction 
and maintenance activities, buses and 
trains used to transport passengers, and 
vehicles required for staff transportation. 
MassDOT vehicles are managed as two 
main fleets: 

• The Highway Division fleet, which 
consists of vehicles used to transport 
engineering and maintenance staff, 
as well as construction equipment 
used to build and maintain parts of 
the road network. This comprises 
both an on-road as well as an off-
road fleet of vehicles and equipment 
that support Highway Division 
construction and operations. The 
Highway Division fleet also includes 
a small number of on-road vehicles 
used by the Registry of Motor 
Vehicles, Aeronautics Division, and 
MassDOT administration and shared 
service units.  

• The MBTA fleet consists of “revenue 
vehicles” used to transport passengers 
around the public transportation 
network, as well as its non-revenue 
fleet, which includes vehicles used to 
transport maintenance staff as well 
as vehicles used for administrative 
purposes.  

Figure 4-2 on the following page provides 
an approximate catalog of the number of 
vehicles of various classes in MassDOT’s 
fleets.

These two fleets represent a major 
portion of MassDOT’s operational GHG 
emissions, and therefore, a significant 

MASSDOT OPERATIONS
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opportunity to reduce MassDOT’s internal 
GHG footprint, as well as emissions 
of other air pollutants such as volatile 
organic compounds, small particulates, 
and sulfur dioxide. MassDOT is working 
to reduce the environmental impact in 
this area through improvements to fleet 
composition and the way the fleet is 
operated.

Taking Action

Hybrid and plug-in hybrid vehicles. The 
Highway Division has been investing in 
hybrid and plug-in hybrid technology 
within its light-duty fleet, including 
ten plug-in hybrid passenger vehicles. 
Investments in plug-in hybrid technology 
support Massachusetts’ commitment 
to have 300,000 zero-emission vehicles 
on the road by 2015. The MBTA has 

Figure 4-2: MassDOT fleet summary

MassDOT Fleet Summary
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2,848 Light Vehicles. Primary vehicle types include 
pickup trucks, vans, and sedans.

1,917 Heavy Vehicles. Primary vehicle types include 
dump-trucks (plows/spreaders), bucket trucks, mowers, 
loaders, and sweepers.

Subway (light and heavy rail, trolley, and PCC) 647

Bus and trackless trolley   991

Commuter Rail     503

THE RIDE, vans, and sedans (MBTA-owned) 517

Ferry (MBTA-owned)    2

Non-revenue vehicles and equipment   1,112

29 Motorcycles.

2,813 Miscellaneous equipment. A very wide range 
of equipment is used for maintenance and construc-
tion activities. These include message boards, pumps, 
compressors, light towers, chippers, welders, and 
trailers (including impact attenuators).
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procured 60 new diesel-electric hybrid 
buses. The buses will allow the MBTA to 
replace the oldest buses in the revenue 
fleet. The new buses will run more 
efficiently with reduced emissions, as 
well as provide significant savings in fuel 
consumption.

Retrofitting heavy equipment. The 
Highway Division has a program of 
retrofitting heavy diesel vehicles and 
equipment with technologies that 
improve their fuel efficiency and reduce 
emissions of air pollutants, including 
both on-road and off-road equipment. 
Through 2013, an estimated 326 pieces 
of Highway Division equipment had 
exhaust system retrofits to add oxidation 
catalysts or particulate filters. Since 
2009, the Highway Division has also 
required that construction contractors 
on MassDOT-funded projects use only 
heavy equipment retrofitted with such 
emission control devices, resulting in 
the improvement of over 800 privately-
owned heavy vehicles. The MBTA has 
been requiring the same retrofit since 
2001.  
     
Anti-idling technology. Idling vehicles 
waste fuel, increase engine wear, and 
contribute to air pollution. To combat 
this, MassDOT has been incorporating 
anti-idling technologies into its fleets. 
These automatically shut down engines 
when they detect a vehicle is idling 
unnecessarily. All MBTA buses are now 
outfitted with this technology, and 15 
commuter rail locomotives have also 
been retrofitted with automatic shut-off 
technology. Anti-idling technology will 
also be included on all future bus and 
locomotives purchased by the MBTA. 
The Highway Division has also purchased 
12 trucks that use onboard electrification 
technology to reduce fuel consumption.

Anti-idling training and education. The 
MBTA provides air emission control 

Biodiesel vehicle fuel. Starting on 
July 1, 2015, all diesel fuel purchased 
for the Highway Division fleet will 
be B15 biodiesel (diesel fuel with 15 
percent biogenic sources, a renewable 
fuel source). MassDOT was one of a 
number of agencies that worked with 
the Operational Services Division, the 
Commonwealth’s central procurement 
office, to develop a statewide contract 
specifying that all diesel will be B15. 
Based on MassDOT Highway Division’s 
2013 consumption of 668,000 gallons of 
diesel per year,1  using B15 reduces fossil 
fuel emissions by nearly 1,000 metric 
tons of CO2 per year, compared with 
running the fleet on the same quantity of 
conventional diesel.   
1. Mass Energy Insight Database

Figure 4-3: CNG sticker on an MBTA bus 

(photo courtesy of the MBTA)
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training, focused on anti-idling laws, to 
all new maintenance employees. In order 
to reinforce lessons learned from the 
training, the MBTA also posts anti-idling 
signs at all MBTA maintenance facilities. 
In 2012, the MBTA added an anti-idling 
requirement to all construction contracts, 
and similar requirements were added to 
all of the MBTA’s service contracts.

Purchase of clean diesel locomotives. 
The MBTA was awarded funding through 
the federal Congestion Mitigation and 
Air Quality (CMAQ) program to purchase 
40 clean diesel locomotives. The new 
locomotives are being integrated into the 
MBTA’s fleet between late 2013 and late 
2015. Once all 40 of the new locomotives 
are in service, 50 percent of the MBTA’s 
locomotives will be high efficiency 
commuter rail locomotives. Clean diesel 
engines reduce harmful small particle 
emissions, as compared to traditional 
diesel engines.  

Electric vehicle infrastructure. In addition 
to investing in plug-in hybrid electric 
vehicles, MassDOT is also investing in the 
charging infrastructure needed to support 
the wider adoption of these vehicles. The 
MBTA, with a grant from the Department 
of Energy Resources (DOER), has installed 
30 electric vehicle charging stations in 
park-and-ride lots; electric vehicle drivers 
get priority parking in these spaces and 
free charging.  The Highway Division has 
also installed charging facilities for its 
fleet at district administration buildings 
in Worcester, Arlington, and Taunton, as 
well as the State Transportation Building 
in Boston. Since installation, charging of 

plug-in vehicles at these stations has 
reduced MassDOT’s equivalent gasoline 
consumption by over 3,400 gallons. The 
GHG emission reductions attributable 
to vehicles charged at these locations is 
shown in Figure 4-5. 

Measuring Progress

Total fleet fuel consumption and CO2 
emissions. MassDOT tracks the total 
amount of energy directly consumed by 
its fleets, as shown in Figure 4-7. This 

Figure 4-4: Electric vehicle charging station 
at Alewife MBTA station (photo courtesy of 
the MBTA)
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includes the energy content of fossil 
fuels, biofuels, and grid electricity used 
to power fleet vehicles.2 MassDOT also 
tracks the impact of the fleet on the 
climate, as measured by “direct”   GHG 
emissions from burning fossil fuels used 
to power MassDOT vehicles, as well as 
the “indirect” emissions from fossil fuels 
used to generate the electricity that 
powers parts of the MBTA fleet.3 

Average energy used per MBTA 
passenger trip. The MBTA measures 
2. Note that the amount of electricity used by the 
MBTA to power transit vehicles is an approximate 
estimate due to metering limitations. Future im-
provements in energy monitoring may enable im-
proved accuracy of these figures.
3. In GHG accounting these two kinds of GHG 
emissions are commonly referred to as scope 1 and 
scope 2 emissions. Electricity emissions are calcu-
lated using eGRID electricity emissions factors sup-
plied by the U.S. Environmental Protection Agency. 

the average energy used by the MBTA 
system per unlinked passenger trip (BTU/
PMT).4 This metric shows the impact 
of improvements in the efficiency of 
the fleet (both in terms of the engine’s 
efficiency as well as the efficiency of the 
service) that move more travelers on less 
fuel.

Improving Measurement

The GreenDOT Office will work with the 
operating divisions to track the measures 
below in order to measure MassDOT’s 
efforts to reduce the environmental 
impact of its fleets:

• New on-road vehicle purchases 

4. This measure is calculated by the MBTA in ac-
cordance with the American Public Transportation 
Association methodology.
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Figure 4-5: Greenhouse gas savings from MassDOT plugin-hybrids
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• Number of hybrid vehicles purchased 

• Number of plug-in hybrid and electric 
vehicles purchased 

• Average fuel efficiency of new 
purchases  

• Fuel efficiency of new train and bus 
purchases relative to existing fleet 
and industry standards and federal 
standards5

Looking Ahead

Driver training and feedback. The 
Highway Division plans to conduct a 
training program for its staff on eco-
driving techniques and idling reduction. 
In conjunction with this, the Highway 
Division is investigating a pilot of driver 
5. For those vehicles within the coverage of the 
EPA’s testing regime. EPA does not test pickup 
trucks and cargo vans with gross vehicle weight 
rating of over 8,500 pounds or passenger vehicles, 
such as SUVs and passenger vans with GVWR of 
10,000 pounds or more.

Greening of RTAs’ Fleets

RTAs around Massachusetts are also making progress greening their fleets. The 
Worcester Regional Transit Authority (WRTA) has begun utilizing all electric buses as 
part of its fleet. WRTA currently operates six American-made, all-electric buses 
provided by Proterra. Each bus is estimated to reduce CO2 emissions by 146,400 
pounds annually, even when factoring in the emissions from power generation. 

Figure 4-6: Worcester Regional Transit 
Authority’s electric battery bus

feedback technology for 2015. This 
will involve a group of drivers using an 
electronic tool that provides them with 
real-time feedback on the impact of 
driving style on fuel consumption. The 
results from this group will be compared 
with a control group to assess the 
potential of this technology.

Fast charging stations. In partnership 
with the Department of Energy 
Resources, MassDOT plans to install 12 
publicly available fast charging stations 
at service plazas along state highways as 
part of the Massachusetts Clean Vehicle 
Project. Fast charging infrastructure is an 
important element of the electric vehicle 
(EV) “ecosystem.” In order to remove 
“range anxiety” – driver concern about 
EV range and ability to recharge – as 
an obstacle to EV purchase, consumers 
must have confidence that fast charging 
infrastructure will enable recharging 
during short breaks on longer journeys. 
While “destination charging” works 
well at home and work for everyday 
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commuting, it is not feasible on longer 
drives.

Efficient vehicle allocation. MassDOT 
fleet managers are investigating ways to 
reduce fuel consumption by optimizing 
the allocation of vehicles so that the most 
efficient vehicles are assigned to duties 
and locations that involve the highest 
mileage.

Continuing fleet upgrades. New vehicles 
must enter MassDOT’s fleets each year 
as old vehicles are retired; in fact, the 
Highway Division needs to replace 
vehicles at the rate of approximately 15 
per week. This creates the opportunity to 
replace older, less efficient vehicles with 
newer, more environmentally-friendly 
technology as it becomes available. 
Although revenue vehicles like subway 
cars have long service lives, they also 

Figure 4-7: MassDOT fleet energy use and CO
2
 emissions
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eventually need replacement. The MBTA 
is currently purchasing new rolling stock 
for the Red and Orange Lines that will use 
regenerative braking and LED lighting to 
improve efficiency.

Researching new technologies. The 
MBTA’s position as one of the largest 
providers of public transit in the United 
States enables it to contribute to the 
development of new technologies.  The 
MBTA is partnering with the Northeast 
Advanced Vehicle Consortium (NAVC) to 
test its prototype hydrogen fuel cell bus, 
which NAVC is developing under a grant 
from the Federal Transit Administration 
(FTA).

Challenges

Though much work on making the 
MassDOT fleets more sustainable is 
being accomplished, there are some 
limitations on MassDOT’s ability to 
reduce the impact of its fleet that must 
be recognized. These limitations include:

Availability of efficient vehicles. A large 
proportion of MassDOT’s fleets comprise 
heavy vehicles and off-road equipment. 
Alternative fuel vehicles cannot yet meet 
all performance requirements needed 
for many of the duties required of these 
vehicles (for example snow-plowing), and 
there are limited offerings of hybrid and 

EV Charging Stations

There are three types of electric vehicle charging stations. DC fast charging stations 
are capable of charging vehicles in much less time than AC based systems but cost 
considerably more. The following are typical rates for a light-duty vehicle:

• AC Level 1. 2 to 5 miles of range per hour of charging

• AC Level 2. 10 to 20 miles of range per hour of charging

• DC Fast Charging (sometimes called DC Level 2). 60 to 80 miles of range in 20 
minutes of charging1 

1,  U.S. Department of Energy. Alternative fuels data center.

Figure 4-9: Examples of EV 
charging stations
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other fuel efficient technologies from 
manufacturers in heavier vehicle classes.
 
Fuel standards. While further shifts from 
fossil-based fuels to biofuels are feasible, 
MassDOT must wait until standards 
have been developed and accepted by 
equipment manufacturers to allow use of 
these fuels without jeopardizing vehicle 
warranties.  
   
Availability of alternative fuels. 
MassDOT’s on-call or emergency 
response work is not suited to fully 
electric vehicles that need to be parked 
at a charging station because these 
vehicles are frequently parked in a wide 
variety of locations without charging 
infrastructure. 

Limitations of anti-idling technologies. 
Opportunities to reduce emissions 
from cold weather idling will require 
further development of technology that 
maintains driver comfort while reducing 
emissions. MassDOT has piloted the 
use of currently available technologies, 
but results of trials did not meet the 
performance standards required for wider 
adoption of these technologies. Battery 
size and storage capacity, however, are 
improving at an encouraging rate; these 
developments may offer potential for 
advances not only in electric vehicle 
drive train technologies, but also anti-
idling systems.

Capital costs. While more efficient 
technologies produce fuel savings in 
the long run, they often have higher 
initial costs and decisions to allocate 

more funding to efficient vehicles must 
be weighed against the benefits of 
higher levels of service from purchasing 
more, less efficient vehicles or other 
uses of revenue. Higher initial costs are 
a particular barrier when a significant 
number of revenue vehicles are being 
replaced (for example when deciding on 
the adoption of electric or hydrogen bus 
technology).

4.2 Snow and Ice Control 

MassDOT’s Highway Division is tasked 
with the challenge of maintaining the 
safest feasible roadway conditions 
for drivers during and after snow and 
ice events. MassDOT conducts snow-
plowing and applies road treatment 
materials that de-ice (remove ice from 
the road surface) and act as anti-icing 
agents (preventing ice from bonding to 
the road surface). 

Salt (sodium chloride) is the most 
commonly used road treatment material 
in snow and ice operations. Use of salt 
for de-icing roads and parking lots in the 
winter is a major source of environmental 
chloride, a component of salt, which can 
inhibit plant growth, impair vegetative 
and wildlife reproduction, and reduce the 
diversity of organisms in streams. Levels 
of chloride are elevated in many urban 
streams and groundwater across the 
northern United States.6 
   

6. USGS (2009), Chloride in groundwater and sur-
face water in areas underlain by the glacial aquifer 
system, northern United States.
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The GreenDOT Implementation Plan 
targets a reduction in the impact of our 
snow and ice activities through the use 
of lower impact road treatment materials 
and improving the efficiency of our 
application of these agents. 

Taking Action
 
Pre-wetting salt. Beginning with the 
2010-2011 snow and ice season, the 
Highway Division has required its 
contractors to use salt pre-wetting 
equipment. Pre-wetting salt with brine 
improves adherence to roadways, and is 
estimated to increase salt use efficiency 
by 20-30 percent by minimizing bounce 
and scatter off from roadway surfaces.

Replacing salt with brine. Brine can 
be used to pre-treat roads in the early 
stages of winter storm events. Use of 
brine generally reduces the overall use 
of salt, taking into account weather 
conditions. MassDOT has built its own 
brine production facilities. 

Reduced salt zones. MassDOT has 
implemented a policy of reduced salt use 
in vulnerable areas. This policy identifies 
wetlands, sources of drinking water, 
sensitive agricultural locations, and 
groundwater recharge areas, limiting the 
application of salt in these areas. 

Use of friction meters. The Highway 
Division is conducting a pilot project to 
test the effectiveness of friction meters 
that test pavement friction/slipperiness 
to provide a real-time test of whether 
additional salt application is required. The 
Highway Division is considering focusing 
the use of this technology toward the 
end of snow events or after the event has 
ended.

Use of efficient salt spreading 
technology. The Highway Division 
provides incentives to contractors to use 
“closed loop” technology when spreading 
road treatment materials like salt. This 
technology monitors truck speed and 
spreader discharge speed and continually 
adjusts to optimize spreading rate. This 
helps to ensure that only the desired 
amount of material is spread. Over 
80 percent of the Highway Division’s 
snow and ice contractors now use this 
technology.

Figure 4-10: Pedestrians and bicyclist in the snow 
(photo courtesy of the MBTA)
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Tailgate and personnel training. The 
Highway Division conducts annual 
training of its personnel and vendors 
on proper plowing and de-icing material 
application techniques. Application 
rates, proper loading of spreaders, anti-
idling laws, low salt areas, and brine 
technologies are all topics for discussion 
and demonstration. 

Upgrading salt storage. Ensuring that salt 
storage sheds are weather tight reduces 
the loss of salt to the surrounding 
environment. District personnel regularly 
inspect and repair storage sheds. 
MassDOT has replaced older salt sheds 
in Chelmsford, Rowley, and Andover. 
     
Use of tow plows. The Highway Division 
is increasing the use of tow plows, which 
enable a single vehicle to clear more than 
one lane. This reduces fuel use and also 
enables more efficient allocation of labor 
and equipment.7 

Road and Weather Information Stations 
(RWIS). The Highway Division has 
installed a network of RWIS, which 
provide valuable information that helps 
support decision-making about snow and 
ice operations. Collected data includes 
surface temperatures, wind speeds, 
photos, subsurface temperatures, and 
effectiveness of de-icing materials on the 
surface.

7. MassDOT Snow and Ice Control Program Annual 
Report, 2012/2013.

Measuring Progress

Amount of salt used. Measuring the 
amount of salt used is a direct measure of 
how MassDOT’s snow and ice activities 
are affecting the environment. However, 
the variability of the weather means that 
simply measuring tonnage of salt used 
would not be an accurate measure of 
MassDOT’s performance. The Highway 
Division has developed a methodology 
that compares salt use to an index of the 
winter severity (WSI). The WSI is based 
on several factors including snowfall 
depth, temperatures, and frost potential. 
As shown in Figure 4-11, in the previous 
three financial years MassDOT’s salt use 
has been at or below the historical trend. 
This recent reduction in intensity of salt 
use is even greater in light of the fact 
that the amount of lane mileage covered 
by the snow and ice operations reported 
here increased by approximately 15 
percent in 2010. This was due to the 
expansion of existing infrastructure 
through capital improvement projects, 
along with the addition of former 
Massachusetts Turnpike Authority roads 
and former Department of Conservation 
and Recreation roads through the 
passage of the Transportation Reform 
Law and creation of MassDOT in 2009.

Looking ahead

Research and testing. The Highway 
Division undertakes research and pilot 
programs in order to identify potential 
future improvements to snow and ice 
operations. This work includes testing 
increased pavement monitoring to 
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reduce salt use in reduced-salt zones 
and evaluating the possibility of using 
GPS technology to adjust spreader 
controls or alert operators to areas with 
environmental resources.

Reducing accessibility impacts. MassDOT 
is also studying the current allocation of 
snow and ice removal responsibilities 
state-wide, with the aim of ensuring that 
the public experiences only minor and 
limited duration reductions in accessibility.      

Challenges 

Road treatment alternatives have 
advantages and disadvantages. Solid 
sodium chloride is cheaper than 
alternatives and it is effective, but has 

the disadvantages of being corrosive 
to vehicles and equipment, and 
negatively impacting water quality. In 
contrast, liquid calcium chloride works 
at low temperatures and has a lower 
environmental impact, but it is expensive 
and its application must be carefully 
timed to be effective.

Weather unpredictability. Brine pre-
treatment needs to be spread in 
advance of cold weather, which requires 
predictions to be made in advance about 
the severity of future road conditions. 
The uncertainties in weather forecasting 
mean that there will always be some 
difficulty in applying an optimal amount 
of road treatment material.   

Figure 4-11: Efficiency of MassDOT salt use, FY2011-FY2013
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4.3 Facilities 

MassDOT owns over 700 facilities, 
including office and administrative space, 
transit stations, fleet storage buildings, 
toll facilities, maintenance depot 
buildings, maintenance storage, fiber 
optic shelters, ventilation buildings, pump 
stations, emergency response stations, 
state police buildings, operation control 
centers, garages, non-commercialized 
rest areas, and commercialized service 
areas.

In addition, MassDOT influences the 
construction and operation of other 
facilities in a number of different ways. 
For example, the Aeronautics Division 
acts as the funding agency for the 
Commonwealth’s 37 public use general 
aviation airports, and exercises oversight 
and regulatory authority, but it does not 
own or operate any of these facilities. 
Similarly, the Registry of Motor Vehicles 
(RMV) generally leases branch space 
owned by others. The Office of Real 
Estate and Asset Development (OREAD) 

Figure 4-12: MBTA train washing facility (photo courtesy of the MBTA)

manages MassDOT’s real estate 
portfolio, a role that entails sale and 
leasing of property, granting concessions, 
and joint development, all of which 
provide opportunities for enhancing the 
sustainability of MassDOT’s activities 
related to facilities.

The GreenDOT Policy seeks to reduce 
the environmental impact of these 
facilities through measures that improve 
the facilities’ energy efficiency, reduce 
water consumption, minimize waste 
production, mitigate the impacts of 

Figure 4-13: Example of MBTA’s separated 
recycling approach (photo courtesy of the MBTA)
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hazardous materials, and improve the 
environmental performance of the supply 
chain for the goods and services that 
are needed to keep the facilities and the 
transportation system operating.

Taking Action

Energy audits and upgrades. MassDOT’s 
Highway Division is a participant in the 
Commonwealth’s Accelerated Energy 
Program (AEP). The AEP involves auditing 
Commonwealth-owned buildings and 
implementing low cost energy efficiency 
upgrades where appropriate. MassDOT 
buildings make up 130 of the 700 sites 
included in the AEP. These MassDOT 
buildings cover almost 1.9 million 
square feet. An estimated $4.4 million 
dollars will be invested in upgrades to 
the 130 MassDOT facilities, which are 
expected to produce an annual saving for 
Massachusetts taxpayers of $500,000. 

stations. The RMV has also instituted 
paper recycling practices at all of its 
branches and recycles all license plates 
returned at these locations. Additionally, 
the RMV allows drivers to cancel their 
old license plates online and then recycle 
them at home, thus reducing trips to 
RMV branch locations.

Environmentally Preferable Products 
(EPP) Procurement Program. MassDOT 
is part of the Commonwealth’s effort 
to use its purchasing power to reduce 
the environmental impact of state 
government and stimulate market 
demand for green products and services. 
The Operational Services Division within 
the Executive Office for Administration 
and Finance establishes state contracts 
that MassDOT and other state agencies 
use to procure goods and services. These 
contracts entail purchasing non-toxic 
cleaning products and office supplies 
made with recycled content. MassDOT’s 
RMV has shown leadership on EPP, 
using 100 percent recycled paper for all 
forms and printings of the Massachusetts 
Driver’s Manual. The RMV also requires 
EnergyStar certification for in-branch 
electrical equipment, and has eliminated 
the purchasing and use of personal space 
heaters in branches.

Green roofs for transit stations. The 
MBTA has included a “green roof” as part 
of the renovated Orient Heights station. 
Green roofs are roof surfaces that are 
covered in vegetation, which have the 
benefits of detaining rainwater, as well 
as reducing building heating and cooling 
loads.

Figure 4-14: Progress on auditing and  
upgrading MassDOT AEP sites

Number of MassDOT Sites

Underway

Cumulative floor area (ft2)

 119

 66,627

Completed

1,814,211

 11

  Facility waste management and recycling. 
The MBTA has set up paper recycling 
bins on its station platforms, enabling 
commuters to recycle their newspapers. 
To date, the MBTA has recycled over 4.12 
million pounds of newspaper from these 
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Reducing Airport Fuel Consumption and GHG Emissions

How is Carbon Neutrality Achieved ?

• The project team will implement a broad range of energy conservation measures that 
together will reduce the existing energy consumption at Nantucket Memorial Airport 
by 35 percent.  

• These measures include the installation of both indoor and outdoor LED lighting; retro 
commissioning of major mechanical systems (including energy recovery ventilators); 
building envelope improvements; a cross-building integrated building management 
platform; highly efficient infrared garage heating; boiler burner replacements; and 
other measures.

• To reduce the remaining 65 percent of GHG emissions resulting from airport 
operations, arrays of solar photovoltaic panels between 1.5MW and 2.1MW are being 
considered. These panels are expected to generate enough energy to supply or offset 
the remaining energy consumption at Nantucket Memorial Airport, resulting in net 
zero GHG emissions.

• Solar thermal technology is also planned to reduce heating oil use for water heating.

The MassDOT Aeronautics Division, in 
cooperation with the Volpe National 
Transportation Systems Center, selected 
the Nantucket Memorial Airport as the site 
to launch the Carbon Neutral Airport Pilot 
Project. A combination of federal, state, 
and local funding will be used to make 
Nantucket the first airport in the country 
with ‘carbon neutral’ ground operations. 
The team has completed Phase I of the 
project, which involved data collection and 
the development of a baseline inventory 
of the airport’s GHG. Phase II is underway 
to implement the identified energy saving 
measures. As a result of this project, it is 
expected that nearly 1,000 metric tons of 
carbon emissions will be eliminated each 
year.

Figure 4-15: Nantucket Memorial Airport, 
Nantucket (courtesy of MassDOT 
Aeronautics Division)
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Reducing travel demand for access to 
MassDOT services. The RMV has entered 
into partnerships with the American 
Automobile Association (AAA) to allow 
some RMV services to be offered at 
12 AAA branch locations. The new 
Haymarket RMV branch has been located 
adjacent to the Haymarket Station stop 
on the MBTA’s Green and Orange subway 
lines, with more than ten bus routes in 
the immediate area. Providing a wider 
network of RMV branch offices and 
locating our facilities in close proximity 
to public transit reduces the need for 
customers to drive.   
 
Switching to cleaner heating fuels. The 
RMV has switched the heating fuel at 
its Worcester branch from heating oil to 
natural gas. In 2010, this branch used over 
7,000 gallons of heating oil.8 Switching to 
natural gas will reduce GHG emissions 
by an estimated 27 percent. Efficient 
LED lights have also been installed in the 
parking garage at this facility.

Measuring Progress

MassDOT sites in the Accelerated Energy 
Program. Progress on the MassDOT sites 
under Phase 1 of the Accelerated Energy 
Program discussed above will be tracked 
as an indicator of progress towards 
understanding energy use and improving 
building efficiency. 

Fixed  asset  aggregate energy 
consumption and CO2 emissions. 
MassDOT is able to track the aggregate 
energy use and emissions from its 

8. From the Mass Energy Insight Database

fixed assets, as shown in Figure 4-16. 
Such assets include buildings used by 
MassDOT staff and the public, but also 
other infrastructure such as outdoor 
lighting and tunnels, which share 
metering arrangements. As with the fleet 
emission calculations, these emissions 
include CO2 from fossil fuels used at 
MassDOT facilities and those used to 
generate the grid electricity consumed at 
these facilities.

Investments in energy efficiency and 
conservation should be reflected in 
decreases in energy consumption and 
GHG emissions. However, it is important 
to bear in mind that total energy and 
resource use is also dependent upon 
levels of activity. For example, MBTA 

Figure 4-16: Fixed asset energy use and emissions         
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system expansion and increased ridership 
may require additional energy use. While 
this might appear to be a negative trend, 
it would likely represent an overall 
net environmental benefit as people 
shift from motor vehicles to transit. 
Similarly, when the Highway Division 
increases the scope of its activities 
and reduces reliance on contractors, 
MassDOT’s energy and resource use 
may also increase. This may nevertheless 
represent a net environmental benefit. It 
is therefore important to also take into 
account  levels of activity, and evaluate 
MassDOT’s energy and resource use as 
a function of activity level and intensity 
of use.

Improving measurement

The GreenDOT Office will work with 
the MassDOT divisions to develop more 
finely-grained measures and additional 
information to enable us to track the 
status and performance of MassDOT 
facilities. These measures are anticipated 
to include tracking the performance of 
each major facility’s energy use, water 
use, and GHG emissions, as well as the 
environmental management practices in 
place at each of these facilities.

The GreenDOT Office will also work 
with MassDOT procurement staff and 
the Commonwealth’s Operational 
Services Division to develop approaches 
to measuring progress on procuring 
environmentally preferred goods and 
services. As shown in Figure 4-17, 
purchasing these products instead of 
traditional alternatives can be translated 
into environmental benefits further up 
the supply chain.

There is also potential to improve 
MassDOT’s internal accounting for GHG 
emissions. For example, the numbers of 
RMV electronic transactions will also be 
tracked to measure progress in avoiding 
travel demand and emissions from our 
customers.

Looking Ahead

Replacing inefficient and obsolete 
buildings. The MassDOT Highway 
Division has large, aging district 
headquarter buildings in Worcester 
(District 3), Arlington (District 4), and 

Figure 4-17: Environmental benefits of state 
government sustainable procurement. *From 
all purchases of re-manufactured toner cartridges, 
office papers and envelopes; janitorial paper products 
under state contracts in 2013. Operational Services 
Division (2014) Environmentally Preferable Product 
Program Annual Report, Fiscal Year 2013.

Weight of material recycled

Landfill space saved
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CO2 emissions reduced
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72,711 million BTU
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Taunton (District 5). The Highway Division 
is currently working with consultants on 
designs to replace these buildings, and is 
targeting LEED certification consistent 
with the objectives of the GreenDOT 
Implementation Plan and Executive Order 
484 (Leading by Example). Measures under 
consideration for these new buildings 
include a mixture of extra insulation, high 
performance glazing, solar photovoltaic 
(PV) electricity generation, low flow water 
fixtures, LED lighting, variable speed 
motors, charging stations for electric 
vehicles, covered bicycle parking, and 
designs that maximize the use of daylight.
 
Further building upgrades. The MBTA 
is also incorporating environmentally 
sustainable design standards into its new 
construction projects, using LEED as a 
guide for green design. The Hingham 
Ferry Terminal is under construction 
and is scheduled to open in 2015, and 
the MBTA plans to design it to the 
LEED Gold standard. The building will 
include geothermal heating, an efficient 
carbon-free heating system, and 
many other sustainable features.9  The 
Aeronautics Division has also started 
their Administrative Building Program 
with a goal of renovating or rebuilding 
airport administration buildings at 15 
airports across the Commonwealth. These 
buildings will incorporate sustainability 
into their design, resulting in lower GHG 
emission intensity.
  
Shifting services online. The RMV has 
initiated a project to modernize the 27 
year-old computer systems that store 

9. MBTA Sustainability Report, Spring 2014

information on vehicle registration and 
vehicle licensing. The modernization 
of the registry system will allow 
increased submission of documentation 
electronically. This will eliminate the need 
for many of the RMV’s customers to make 
trips to RMV branches (customers who 
currently number 3.5 million annually), 
with a corresponding reduction in 
automobile travel, congestion, and GHG 
emissions.10  

Challenges
 
Cost of audits and retrofits. A large 
number of MassDOT buildings will be 
audited and retrofitted through the 
AEP. However, the MBTA also owns a 
large number of buildings not covered 
by AEP. There are likely opportunities to 
save energy in the MBTA building stock. 
However, the upfront cost of conducting 
energy audits and implementing retrofits 
has limited the rate at which these 
actions can be taken. 

Data availability. Existing systems 
have limited MassDOT’s ability to track 
resource use and environmental impacts 
at the facility level. MassDOT is also 
restricted in its ability to monitor progress 
toward sustainable procurement targets, 
as current procurement information 
systems cannot readily distinguish 
between purchases of products that are 
environmentally preferable and those 
that are not.    

10. MassDOT Whitepaper (2013) Modernizing the 
Registry of Motor Vehicles
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4.4 Non-Building Energy 
Efficiency

In addition to the energy used in buildings, 
MassDOT also consumes energy in non-
building fixed assets. Significant uses of 
electricity include: 

• Lighting for roadways and parking 
facilities 

• Traffic signals 

• Information technology (IT) systems

• Ventilation systems and lighting in 
tunnels 

• Heaters on the third rail that power 
the MBTA subway cars

The GreenDOT Implementation Plan 
targets improvements in the efficiency 
of MassDOT’s energy use in these 
applications. Specific actions targeted by 
the plan include eliminating incandescent 
bulbs and introducing high-efficiency 
light-emitting diode (LED) technology in 
tunnels. 

Highway Division Energy Bill

In addition to the environmental impact of our energy consumption, energy represents 
a significant and growing cost to our business. These costs represent money that can 
be saved through energy efficiency and conservation measures, and reallocated for 
use on improving the transportation system.   

Figure 4-18: Highway Division energy bill from FY2002 to FY2013
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Taking Action

Tunnel lighting. The Highway Division 
has initiated a major project to install LED 
lights in the tunnels of the Metropolitan 
Highway System in downtown Boston. 
The tunnels to be covered by the project 
– the Tip O’Neill Tunnel, the Interstate 90 
Connector Tunnel, and the Ted Williams 
Tunnel – contain approximately 25,000 
existing fixtures that will be replaced. 
The Highway Division is currently testing 
several prototype lighting fixtures from a 
number of vendors. MassDOT’s analysis 
indicates that replacing the existing 
fixtures with LED technology will result 
in an estimated $1.5 million dollars per 
year of energy savings. Due to the longer 
life of LED light fixtures, the project will 
also have benefits in terms of staff safety,  
maintenance costs, and roadway closure 
requirements.

Roadway lighting. The Highway Division 
has begun specifying LED lighting for 
exterior applications and has begun 
installing LED fixtures for roadway lighting 
at major interstate interchanges. 

MBTA lighting. The MBTA has been 
replacing obsolete lighting technologies 
– including old incandescent, high-
intensity-discharge, and outdated 
fluorescent lighting – with new energy-
efficient fluorescents and LED lighting. To 
date, over 12,000 light fixtures have been 
replaced across the entire system with 
savings of $1.44 million annually. 

LED efficiency and savings. The Highway 
Division and the MBTA have been 

specifying LED technology for traffic 
and rail signals for many years. The use 
of LED technology has significantly 
reduced energy consumption and also 
significantly improves service life over 
traditional technologies, resulting in 
maintenance savings.

Measuring Progress

These improvements in energy efficiency 
are reflected in reduced overall MassDOT 
energy consumption and GHG emissions 
of fixed assets, as discussed in Chapter 
4.3. 

MassDOT is hoping to improve electrical 
monitoring and sub-metering in the 
future to allow more finely-grained 
tracking of electricity and energy use on 
a facility-specific basis.

Looking Ahead

MBTA third rail. The MBTA plans to 
upgrade the heating units that prevent 
the third rail from freezing during winter. 
The existing heaters are outdated, have 
outmoded controls, and require a large 
amount of electricity to power. They are 
turned on in late fall and remain on until 
the spring, running 24 hours per day. The 
MBTA is installing efficient units that can 
be remotely controlled based on actual 
weather conditions. It is estimated that 
this would create savings of over 39.8 
million kWh and $3.4 million annually in 
electricity costs.

Highway Division lighting. The Highway 
Division is exploring opportunities for 
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lighting upgrades in locations not covered 
by existing lighting upgrade projects. 
Opportunities for further lighting 
upgrades include lighting installations 
at park-and-ride facilities and rest areas. 
The Highway Division is also investigating 
the potential for upgrades to motors 
and mechanical systems that provide 
ventilation in highway tunnels, which are 
significant power consumers.

Electricity consumption monitoring. 
Improving the monitoring of MassDOT’s 
energy consumption will help identify 
areas of business where there are 
further opportunities for efficiency 
improvements. MassDOT will work with 
the Department of Energy Resources to 
ensure the Mass Energy Insight database 
captures all information on energy 
purchased from utilities by MassDOT 
at the level of each site and captures all 
purchases of fuel for fleet vehicles. 

Challenges 

There is further potential for MassDOT 
to improve energy efficiency, but these 
opportunities need to be carefully 
weighed against the need to maintain 
the safety of our transportation systems. 
Maintaining sufficient levels of lighting 
is important for safety; replacing 
equipment on or near major highways 
and rail lines requires safety measures, 
potentially including temporary closure 
of the highway.  

4.5 Renewable Energy 

As a major property owner, MassDOT 
has significant opportunities to make 
use of its rights-of-way and buildings for 
renewable electricity generation. Where 
MassDOT is able to facilitate increased 
renewable electricity generation, this 
contributes to Massachusetts’ ambitious 
efforts to reduce GHG emissions from the 
electricity sector. Investing in electricity 
generation also enables MassDOT to 
purchase discounted electricity from 
these projects, which shields the agency 
from energy price rises and enables the 
allocation of this power to such uses as 
electric vehicle charging. 

Figure 4-19: MBTA Kingston Commuter Rail 
Layover Facility wind turbine (photo courtesy of 
the MBTA) 
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MassDOT’s ambitions to increase 
generation of renewable energy 
are reflected in the GreenDOT 
Implementation Plan, which sets a target 
of renewable electricity production on 
MassDOT property equal to five percent 
of its total electricity demand by 2020.

Taking Action

Highway right-of-way solar photovoltaic. 
In 2012, the Highway Division completed 
the first project under an initiative to 
install solar panels on our vacant areas 
alongside highways. This solar array in 
Northampton sits near the Highway 
Division’s District 2 headquarters building 
along Interstate 91. The 325 solar panel 
array has a capacity of 80 kilowatts (kW).

MBTA wind turbine. In January 2012, a 
100 kW wind turbine was commissioned 
at the MBTA Kingston Commuter Rail 
Layover Facility. The electrical output 
will provide the majority of this facility’s 
annual electric load of 255,000 kWh/yr. 

MBTA station solar photovoltaic. A 100 
kW solar array has been installed on the 
roof the renovated Orient Heights Station. 
This array will supply up to 20 percent of 

the facility’s total energy consumption.11  
The MBTA is also in the final stages of 
design and implementation of solar 
projects at Readville Yard in Dedham and 
atop the Wonderland Parking Garage 
in Revere.  These two sites will have 
a combined capacity of 2.7 MW and 
the electricity generated from these 
two sites will be virtually net metered 
to offset usage in the existing MBTA 
account portfolio.

MBTA “green power” purchase. The 
MBTA has purchased 20 percent of its 
electricity through green power contracts 
since 2012. These power purchases 
support increased development of 
renewable energy sources, which can 
reduce the burning of fossil fuels, such as 
coal, oil, and natural gas.

Highway Division solar-powered 
roadside equipment. MassDOT’s 
Highway Division utilizes almost 700 
pieces of static and dynamic equipment 
that rely on solar power.12 This 
equipment includes message and arrow 
boards, flashing warning beacons, RTTM 
installations, and lighting. Many of the 
pieces of mobile equipment previously 
used  diesel or gasoline powered 
generators. 

Measuring Progress

Installed capacity of renewable energy 
generation. A measure of MassDOT’s 
efforts to support renewable energy 

11. MBTA Sustainability Report, Spring 2014
12. 2014 MassDOT Highway Division Vehicle 
Inventory

Figure 4-20: Installed capacity of renewable 
electricity generation

Northampton solar array

Orient Heights solar array

Kingston wind turbine

80 kW

100 kW

100 kW

2013 Installed Capacity in kWh



4-23

MassDOT’s Solar Goals

In 2009, Governor Deval Patrick set a goal of 250 megawatts (MW) of installed solar 
photovoltaic capacity in Massachusetts by 2017. Thanks to aggressive action by the 
Commonwealth and its partners, this goal was reached four years early, in May 2013. 
In response, Governor Patrick established a new goal of 1600MW of installed solar 
generating capacity by 2020. Planned additions to renewable electricity generation 
capacity on MassDOT land will result in a contribution of 9.1 MW towards the 
Commonwealth’s target.

generation is the number of projects 
at MassDOT facilities and properties, 
and the rated output capacity of these 
renewable energy projects, shown in 
Figure 4-20. As of 2013 there are 280 
kW of installed capacity up from zero in 
2010. 

Improving Measurement

In the future, MassDOT will track the 
total electricity generation of renewable 
electricity installations on MassDOT 
buildings and property, and the 
percentage of electricity consumption 
that is generated by these assets.  

Looking Ahead

MBTA solar photovoltaic. A 2,400 
kW solar power farm is planned for 
installation at the Readville Yard in 
Boston and a 350 kW array on top of the 
Wonderland Station garage.

MBTA wind turbine. A wind turbine 
project is proposed for the Bridgewater 
commuter rail right-of-way. The capacity 
of this wind turbine is estimated to be 
between 600 kW and 750 kW. 

Highway right-of-way solar photovoltaic. 
MassDOT’s program to install solar 

Figure 4-21: Installed solar capacity in Massachusetts
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panels on highway right-of-way land 
will accelerate in 2014 and 2015. On 
November 20, 2014, the Highway 
Division began construction of solar PV 
arrays at several sites that will have a 
combined capacity of 2,500 kW. Another 
group of solar arrays with a capacity of 
3,000 kW will commence construction 
in spring 2015. Together, these arrays are 
expected to produce 7,250,000 kWh per 
year, which is approximately 7 percent of 
the Highway Division’s annual electricity 
demand.

Highway Division facility solar 
photovoltaic. MassDOT’s Highway 
Division is also investigating the feasibility 
of installing solar panels on replacement 
district headquarters buildings that are 
currently in the design process. 
 
Park-and-ride solar canopies. The 
Highway Division is analyzing the 
feasibility of installing solar canopies at 
a number of its park-and-ride facilities; 
these solar canopies could provide power 
to the grid, or could satisfy on-site power 
demand for lighting or electric vehicle 
charging. MassDOT hopes to make use of 
DOER grants available for such projects, 
and to take advantage of fixed, lower-cost 
electricity prices through power purchase 
agreements.

Challenges

Capital costs. The capital costs of 
renewable energy installations are 
significant. The availability of arrangements 
that defray these costs, such as the use of 
power purchase agreements, is important 

to MassDOT’s continued commitment to 
renewable energy generation.

Environmental considerations. Not all 
MassDOT land is suitable for installation 
of renewable energy. Some areas must 
be left open for right-of-way visibility 
or have ecological values that would be 
compromised through development of 
renewable energy projects.   

Utility interconnection. Some utility 
areas in Massachusetts offer better 
interconnection opportunities (such 
as the availability of net metering) for 
distributed generation than others, 
which significantly affect the economics 
of renewable energy generation. 

4.6 Construction and Materials 

MassDOT consumes a large volume of 
construction materials and generates 
significant GHG emissions in the 
expansion and rehabilitation of the 
Commonwealth’s transportation 
infrastructure. These activities represent 
an opportunity to both minimize waste 
generation and energy consumption 
through the use of recycled materials, 
and to minimize upstream generation 
of GHG emissions through construction 
activities.

Two of MassDOT’s primary construction 
materials are asphalt and concrete. 
Both of these materials have significant 
environmental footprints. Demolition 
waste can take up a large amount of 
landfill space unless these materials 
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can be reclaimed, reused, or otherwise 
diverted. Production of both materials 
for new construction also requires large 
amounts of energy to manufacture and 
install, which produces GHG emissions. 

The GreenDOT Implementation Plan aims 
to improve MassDOT’s environmental 
footprint through the choices made 
regarding construction materials, 
including choosing materials with lower 
energy inputs, using recycled materials, 
and purchasing local materials.  
    
Taking Action

Shifting to warm mix asphalt. The 
Highway Division has shifted its asphalt 
specification from hot mix asphalt (HMA) 
to warm mix asphalt (WMA), and is 
working to phase out the standard use 
of HMA. WMA production methods 
use temperatures 30 to 120 degrees 
Fahrenheit lower than traditional HMA. 
Because less energy is needed to heat 
the asphalt mix, less fuel is needed to 
produce WMA. Fuel consumption during 
WMA manufacturing is typically reduced 
by 20 percent compared to HMA. 

Encouraging use of recycled materials. 
The MBTA’s specifications call for 25 
percent recycled materials in pavement 

projects, including a requirement for 
a minimum of 25 percent fly ash  in 
concrete. The Highway Division’s 
specifications for roadway projects allow 
up to 15 percent recycled content in 
surface material and up to 40 percent in 
base course materials. In fiscal year 2013, 
MassDOT projects utilized 134,000 tons 
of reclaimed asphalt pavement. 

Cold recycling techniques. The 
MassDOT Highway Division has made 
use of cold-in-place recycling and asphalt 
emulsion stabilized reclaimed base 
course techniques. These treatments 
are encouraged when suitable projects – 
typically lower volume rural roadways – 
are identified. Cold recycling techniques 
reuse the existing paving material 
without the use of heat and avoid the 
need to transport materials to site.

Measuring Progress

Ratio of warm mix asphalt to hot mix 
asphalt. The ratio of WMA to HMA 
pavement used every year is an indicator 
of whether MassDOT is reducing its 
environmental impact by adopting more 
sustainable construction materials. In 
calendar year 2013, 68 percent of the 
asphalt built in our highway projects 
was WMA and 32 percent was HMA. 

Recycled Tires

MassDOT specifies the use of recycled tires in liquid asphalt binder, a practice that 
results in the recycling of approximately two tires per ton of asphalt. Since MassDOT 
started this practice in 2008, more than 1,000,000 tires have been recycled statewide.  
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Increasing the percentage of WMA 
reduces energy use, and thus lowers GHG 
emissions and criteria pollutant emissions 
in the asphalt production process.

Challenges

Pavement service life and safety. 
Increasing the use of recycled materials 
beyond a certain point risks reducing 
the service life of pavements. Savings 
from the use of recycled materials need 
to be balanced against the risks of 
reduced service life, as well as potential 
safety issues resulting from substandard 
pavement. MassDOT takes a conservative 
approach to revising standards, relying 
upon extensive testing prior to making 
incremental adjustments in pavement 
specifications.

New technology availability. As new 
approaches to sustainable construction 
materials emerge, they may not be 
available in all areas of Massachusetts 
at once. For this reason adopting new 
construction techniques and materials 
may take longer in some locations.

Variability of projects. MassDOT’s 
extensive network offers a range of 
opportunities for the use of recycled 
content. As the nature and scale of 
construction projects varies from year to 
year, however, the amount of recycled 
materials for which MassDOT is able to 
provide a market will vary.

4.7 Ecological Protection

MassDOT has responsibility for the 
design and implementation of changes 
to the transportation network, including 
road realignments and expansions to the 
rapid transit network. Transportation 
infrastructure directly impacts the natural 
ecology in relation to:

Water. Water quality is impacted through 
changing hydrology and discharging 
sediment and other pollutants into 
watersheds. 

Wildlife. Wildlife populations are 
affected through reducing or separating 
habitats and the subsequent harm to 
animals from vehicles on the right-of-
way. 

The GreenDOT Implementation 
Plan recognizes that through careful 

Figure 4-22: Greenbush Swamp (photo courtesy 
of the MBTA)



4-27

environmental stewardship, MassDOT 
can reduce the impacts of the 
transportation system on natural areas. 
The Implementation Plan identifies tree 
retention and planting; constructing 
wildlife passages and fencing; and 
reducing irrigation as important strategies 
that MassDOT can integrate into the 
transportation infrastructure through 
thoughtful environmental planning and 
careful system maintenance.

Taking Action

Impaired Waters Program. MassDOT’s 
Impaired Waters Program was launched 
in response to requirements for reducing 
pollutant contributions from roadway 
runoff to water bodies throughout 
Massachusetts. This program entails the 
monitoring of 680 water body segments 
that receive (or potentially receive) 
stormwater runoff from MassDOT 
roadways located in urban areas, 
and identification of locations where 
improved stormwater management 
practices are necessary. To date, 
MassDOT has completed assessments of 
70 percent of waterbody segments and 
begun implementing stormwater best 
management practices. The program is 
on schedule to complete all assessments 
by 2015 and implement necessary 
improvements by 2020. 

Utilizing phytotechnology. MassDOT’s 
Highway Division is making use of 
phytotechnology – the use of plants 
to solve engineering problems – in the 
treatment of stormwater from two 
projects.

Wetland restoration. MassDOT 
completed three wetland restoration 
projects in 2013, and has undertaken 
three more such projects in 2014. These 
projects entail wetland restoration 
beyond the minimum mitigation activities 
required under environmental permitting 
regulations. 

Improving water flow and wildlife 
passage. MassDOT currently has eight 
bridges in the design or construction 
process that will improve water flow. 
MassDOT is also redesigning and 
rebuilding culverts for improved fish 
migration in suitable locations.  

Enhancing rare species habitat.  
MassDOT, in conjunction with the 
Natural Heritage and Endangered Species 

Figure 4-23: An MBTA commuter rail train 
traveling along a culvert in Ashland (photo 
courtesy of the MBTA)
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Program, has undertaken three projects 
that enhance rare species habitat within 
the right-of-way. In addition, the agency 
has initiated a project to install nest boxes 
for rare bird species. To date, nest boxes 
have been installed at 14 locations.

Federal Highway Administration’s 
(FHWA) INVEST Tool. This free, web-
based tool allows transportation agencies 
to evaluate the sustainability of their 
highway and transportation projects and 
plans. By scoring a project or plan using 
the INVEST criteria, transit agencies are 
able to measure how well their projects 
or plans provide sustainable benefits 
that relate to the principles of the triple 
bottom line: social, environmental and 
economic. There are distinct sets of 
criteria for evaluating system planning, 
project development, and operations 
and maintenance. MassDOT is currently 
undergoing a pilot project in which staff 
participate in INVEST workshops to 
assess the sustainability of a completed 
transportation project and the 
sustainability of the MassDOT Highway 
District operations. These exercises will 
encourage the systematic evaluation of 
the environmental impacts of MassDOT 
projects and programs.   

Looking Ahead

Updating reviews of ecological 
performance. As part of the design review 
process, roadway construction projects 
undergo an environmental review that 
is based on Highway Division design 
review guidance. The Highway Division 

Environmental Unit is reviewing this 
guidance to ensure that, where relevant 
and feasible, the following issues are 
considered in design reviews:

• Preserving and/or enhancing 
wetlands is preferred to replacing 
them

• Utilizing stream crossing 
standards in the design of new 
and replacement structures, 
including bridges and culverts 

• Evaluating project impacts on tidal 
flows when infrastructure crosses 
tidal habitats and reducing tidal 
flow restrictions where possible 

• Maximizing natural hydrology 
and water flow processes for new 
and rebuilt roadways and bridges  

• Enhancing natural buffers between 
wetlands and transportation 
infrastructure

• Including measures to increase 
infiltration and reduce stormwater 
volumes in roadway reconstruction 
projects

• Including permeable paving or other 
infiltration installations in parking lot 
resurfacing projects

• Providing wildlife crossings, barrier 
fencing, and signage

• Integrating low impact design 
standards into stormwater drainage
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Figure 4-24: Falcon chicks in MassDOT bird box
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Figure 5-1: Photo of MassCleanDiesel event at Paul Revere Innovation School in Revere

CHAPTER 5



5-1

In the four years since the launch 
of the GreenDOT Policy, MassDOT 
has made significant progress in the 
pursuit of sustainability. The 2010 
GreenDOT Policy Directive established 
a strong vision for MassDOT’s 
leadership on promoting sustainability 
in the transportation sector. The 2012 
GreenDOT Implementation Plan set an 
ambitious agenda for MassDOT action 
on promoting sustainability, including 
specific tasks and targets, with a major 
focus on MassDOT’s internal business 
operations. 

This 2014 GreenDOT Report provides a 
comprehensive update on the results of 
MassDOT’s efforts since the launch of 
the GreenDOT Policy. It also represents 
two shifts in the focus of the GreenDOT 
Policy and its related initiatives. First, 
the 2014 GreenDOT Report reorients 
the principal focus of the GreenDOT 
Policy toward sustainability of the 
transportation sector as a whole, 
and the impacts of our customers’ 
travel behavior, while still recognizing 
the importance of sustainability in 
MassDOT’s business practices. Second, 
the 2014 GreenDOT Report establishes a 
performance management system for the 
GreenDOT Policy that tracks a focused 
set of performance measures, including 
measures of critical MassDOT inputs 
and actions, as well as the important 
outcomes of those actions, for both the 
transportation sector as a whole and for 
MassDOT’s business operations. 

Moving forward, the tracking of 
greenhouse gas (GHG) emissions 

from the transportation sector, and 
MassDOT’s actions to reduce these 
emissions, will be key measures for 
MassDOT and state government as a 
whole. In working to achieve the GHG 
reduction targets required by the Global 
Warming Solutions Act (GWSA) of 2008, 
the Executive Office of Energy and 
Environmental Affairs (EOEEA) in 2010 
published the Clean Energy and Climate 
Plan for 2020 (CECP). This document 
outlines the required GHG emission 
reductions by each sector in order to meet 
the goal to decrease GHG emissions by 
25 percent below 1990 levels by 2020. 
The transportation sector is responsible 
for 7.6 percent of this total reduction, of 
which 1.2 percent was projected to result 
from GreenDOT policies. 

MassDOT is working with EOEEA and 
other agencies to update the CECP, 
which is expected to be completed by 
the end of 2015. As part of the CECP 
update process, MassDOT is working 
with EOEEA to adapt the Federal 
Highway Administration’s (FHWA) 
Energy and Emissions Reduction Policy 
Analysis Tool (EERPAT), which will 
enable the modeling of the effectiveness 
of various approaches to reducing 
transportation sector GHG emissions. 
The EERPAT tool will help MassDOT 
model the GHG impacts associated with 
capital investments, and examine system 
adjustments for both transit and roadway 
operations. Additionally, the EERPAT 
tool may allow for the modeling of GHG 
impacts of education and encouragement 
policies designed to encourage mode 
shift, carpooling, and eco-driving. The 

CONCLUSION
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results of this modeling and other analysis 
will be used to refine the transportation 
sector strategies included in the CECP.

As part of the implementation of the 
GWSA, the Massachusetts Department of 
Environmental Protection (DEP) has issued 
a draft regulation governing MassDOT 
actions and reporting requirements under 
the GWSA. The draft regulation, Global 
Warming Solutions Act Requirements 
for the Transportation Sector and 
the Massachusetts Department of 
Transportation, is expected to be adopted 
by the end of 2014. The draft regulation 
stipulates that MassDOT demonstrate its 
commitment and progress towards the 
targets set out in the CECP. As discussed 
in Chapter 3, MassDOT is primarily 
able to influence transportation sector 
GHG emissions through three areas: 
transportation system development, 
including long-range planning, capital 
investment, design standards, and support 
for smart growth development; traveler 
education and encouragement, through 
promotion of mode shift, carpooling, 
and eco-driving; and system operations, 
including congestion management and 
transit optimization. As such, MassDOT 
expects to track progress in these three 
areas to the extent they are included in the 
CECP update; report the transportation 
sector’s progress toward emission 
reduction targets set under the CECP; 
and identify supplemental measures that 
could achieve these reduction targets in 
the event that not all planned initiatives 
can be fully implemented.  

In addition to MassDOT’s reporting on 
the implementation status of various 
CECP initiatives, the draft regulation 
has two other principal requirements. 
The first is that MassDOT and the 
Commonwealth’s 13 metropolitan 
planning organizations (MPOs) project 
and track the GHG emissions impacts 
of Regional Transportation Plans (RTPs), 
Transportation Improvement Programs 
(TIPs), and State Transportation 
Improvement Program (STIP). Second, the 
MPOs, in consultation with MassDOT, 
are required to include GHG emissions 
and impacts in the prioritization and 
selection criteria of projects. 

As detailed in this 2014 GreenDOT 
Report, MassDOT has been working 
diligently to reduce GHG emissions, 
promote healthy transportation, and 
lead in the area of environmental 
stewardship. However, in order to meet 
the ambitious GHG reduction goal of the 
Global Warming Solutions Act, as well as 
the Mode Shift Goal to triple the amount 
of walking, bicycling, and public transit 
travel, much work still lies ahead.  

MassDOT’s efforts related to 
environmental stewardship, in the spirit 
of Leading by Example, have made the 
agency a national leader in greening 
the operations of a state department 
of transportation. By making changes 
in all aspects of MassDOT’s operations, 
from fleet management to energy 
use, MassDOT helps to advance 
transportation sector best practices and 
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further the development of markets for 
environmentally preferable goods and 
services. This is important work and 
MassDOT is dedicated to continuing to 
do its part to protect the environment 
and the precious resources of the 
Commonwealth. 

To achieve significant change in GHG 
emissions reduction, MassDOT will 
continue to shift the primary focus 
of our sustainability efforts beyond 
our own operations and onto the 
transportation sector as a whole, which 
is now responsible for over one third of 
Massachusetts’ total GHG emissions. 
Recognizing that MassDOT has influence 
over some factors related to the sector’s 

share of these harmful emissions, 
GreenDOT goals will be further 
embedded into these areas, including 
capital planning, project prioritization, 
and project selection. Improved 
performance metrics will be essential 
in tracking progress toward GreenDOT 
goals. Climate change adaptation will 
also be of critical importance in the 
coming years and decades, as MassDOT 
strives to identify risks and protect the 
transportation infrastructure on which 
residents and visitors depend each day. 
By focusing on GreenDOT principles, 
MassDOT is working toward creating a 
healthier, safer, and more prosperous Bay 
State. 

Figure 5-2: Photo of Red Line traveling over the Longfellow Bridge in Boston with sail boats underneath 
on the Charles River (photo courtesy of the MBTA)



 December 2014
The GreenDOT Report

ABBREVIATIONS

AAA:  American Automobile Association
AC:  Alternating Current
ACS:  American Community Survey
AEP:  Accelerated Energy Program
AET:   All-Electronic Tolling
ALARS:  Automated License and Registration   
  System
ANF:   Executive Office for Administration   
  and Finance
APC:  Automated Passenger Counters
AVL:  Automated Vehicle Location System
B15:  A blend of diesel consisting of 15%   
  biodiesel and 85% conventional diesel
BHFRM:  Boston Harbor Flood Risk Model
BRT:  Bus Rapid Transit
BSG:  Bay State Greenway
BTU:  British Thermal Unit
CAFE:  Federal Corporate Average Fuel   
  Efficiency Standards 
CCTV :  Closed Circuit Television
CECP:   Clean Energy and Climate Plan
CMAQ:  The Federal Congestion Mitigation and  
  Air Quality Program
CMR:  Code of Massachusetts Regulations
CNG:  Compressed Natural Gas
CIP:  Capital Investment Plan
CO2:  Carbon Dioxide
CO2-e:  Carbon Dioxide Equivalent
COMMBUYS: The official procurement record system
  for the Commonwealth of 
  Massachusetts’ Executive Departments
CPAT:  Office of Commonwealth Performance,  
  Accountability, and Transparency 
CSX:  A private railroad company
DC:   Direct Current
DEP:  Department of Environmental Protection

DEIR:  Draft Environmental Impact Report
DMU:  Diesel Multiple Unit
DOT:  Department of Transportation
DOER:  Department of Energy Resources
EERPAT:   Energy and Emissions Reduction Policy  
  Analysis Tool
eGRID:  The USEPA Emissions & Generation   
  Resource Integrated Database
EJ:  Environmental Justice
EOEEA:  Executive Office of Energy and   
  Environmental Affairs
EOHED:   Executive Office of Housing and   
  Economic Development 
EPA:  United States Environmental Protection  
  Agency
EPP:  Environmentally Preferable Products
EV:  Electric Vehicle
ETC:  Electronic Toll Collection
FHWA:  Federal Highway Administration
Ft:  Foot
GATRA:  Greater Attleboro-Taunton Regional   
  Transit Authority 
GHG:  Greenhouse Gas
GIS:  Geographic Information System
GWSA:  Global Warming Solutions Act
HIA:  Health Impact Assessment
HMA:  Hot Mix Asphalt
HPMS:   Highway Performance Management   
  System
HTC:  Healthy Transportation Compact
INVEST:  Infrastructure Voluntary Evaluation   
  Sustainability Tool
ITS:  Intelligent Transportation Systems
kW:  Kilowatt
kWh:  Kilowatt Hour
kWh/yr:  Kilowatt Hours per Year
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LED:  Light Emitting Diode
LEED:  Leadership in Energy and Environmental  
  Design
LiDAR:  Light Detection and Ranging
LRTA:  Lowell Regional Transit Authority 
MA:  Massachusetts
MART:   Montachusett Regional Transit Authority
MassDOT: Massachusetts Department of   
  Transportation
MAP-21:  Moving Ahead for Progress in the 21st  
  Century
MAXIMO: MassDOT’s Asset Management Solution
MBTA:  Massachusetts Bay Transportation   
  Authority
MCFRM:  Massachusetts Coastline Flood Risk   
  Model
MEPA:  Massachusetts Environmental Policy Act
MHS:  Metropolitan Highway System
MMARS:  Massachusetts Management Accounting  
  and Reporting System
MMBTU: Million British Thermal Units
MPO:  Metropolitan Planning Organization 
MVRTA:   Merrimack Valley Regional Transit   
  Authority 
MW:  Megawatt
NRTA:  Nantucket Regional Transit Authority 
NTD:  National Transit Database
OPM&I:  Office of Performance Management &   
  Innovation
OREAD:   Office of Real Estate and Asset   
  Development 
OTP:  Office of Transportation Planning
PCC:  Presidents’ Conference Committee   
  Streetcar
PDA:   Preferred Development Area 
PMT:  Person Miles Traveled

PPA:   Preferred Preservation Area 
PPDU:  Public/Private Development Unit
PSA:  Public Service Announcement
PV:  Photovoltaic
PVTA:  Pioneer Valley Transit Authority 
RMV:  Registry of Motor Vehicles
ROW:  Right-of-way
RTA:  Regional Transit Authority
RTP:   Regional Transportation Plan
RTTM:  Real-Time Travel Monitoring
RWIS:  Roadway Weather Information System
SOV:   Single Occupant Vehicle
SRTA:   Southeastern Regional Transit Authority
SSTI:  State Smart Transportation Initiative
STIP:  State Transportation Improvement   
  Program
SUV:  Sport Utility Vehicle
TDM:  Transportation Demand Management
THE RIDE: The MBTA’s paratransit service
TIA:  Traffic Impact Assessment
TIGER:  Transportation Improvement Generating  
  Economic Recovery
TIP:  Transportation Improvement Program
TMA:  Transportation Management Association
TRB:  Transportation Research Board
TSP:  Transit Signal Priority
US:  United States
USDOT:  United States Department of   
  Transportation
VMS:  Variable Message Sign
VMT:  Vehicle Miles Traveled
WHO:  World Health Organization
WMA:  Warm Mix Asphalt
WMM:  weMove Massachusetts
WRTA:  Worcester Regional Transit Authority 
WSI :  Winter Severity Index
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