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Glossary
In order to facilitate the ease of reading of this report and in the spirit of democratizing knowledge of 
green and complete streets to a variety of audiences, our project team has developed a glossary of key 
concepts and terms. Readers are encouraged to refer back to this glossary throughout the report for 
what we believe are jargon-free explanations of some of the technical terms contained in this report.

Biophilic: A combination of both the natural world and living things (bio) and the connections with 
and love of nature (philia) (Beatley, 2016).

Complete street: A street that prioritizes safety and accessibility for all users of our roadways such 
as pedestrians, cyclists, transit riders, motorists, emergency vehicles and for people of all ages and abili-
ties (Devens Enterprise Commission n.d.).

DEC: Devens Enterprise Commission

Design charrette: A collaborative meeting in which people with diff erent backgrounds come 
together to discuss ideas to design and plan. The Field Project team had a design charrette with Nitsch 
Engineering.

DPW: Department of Public Works; Public works is the combination of physical assets, management 
practices, policies, and personnel necessary for government to provide and sustain structures and ser-
vices essential to the welfare and acceptable quality of life for its citizens (MMA n.d.).  Devens DPW is 
responsible for managing all activities and functions associated with the maintenance of all facilities, 
roads, grounds, fl eet, animal control, sports fi elds, and disposal of property within Devens (DPW n.d.).

Green street: A stormwater management approach that incorporates vegetation (perennials, 
shrubs, trees), soil, and engineered systems (permeable pavements), to slow, fi lter and cleanse storm-
water runoff  from impervious surfaces (streets, sidewalks) (US EPA 2015).

Green and Complete Streets (GCS): Green and complete streets integrate stormwater in-
frastructure, shade trees and landscaping to more closely mimic natural hydrology into safe, accessible, 
connected networks of roadways and paths.  GCS practices aim to create safe and accessible pathways 
for all users while protecting the natural environment and enhancing the social environment (Devens 
Green and Complete Streets Policy 2021).

Goddard Street: The street the Tufts Field Project team will assist in designing at Devens.

Green Infrastructure (GI): Reduces and treats stormwater at its source (US EPA “Why You 
Should Consider Green Stormwater Infrastructure for Your Community” 2021).

Green Stormwater Infrastructure (GSI): Designed to mimic nature and capture rainwater 
where it falls (US EPA “Why You Should Consider Green Stormwater Infrastructure for Your Communi-
ty” 2021).
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Gray infrastructure: Conventional “gray” stormwater is designed to move urban stormwater 
away from the built environment and includes curbs, gutters, drains, piping, and collection systems. 
Generally, conventional gray infrastructure collects and conveys stormwater from impervious sur-
faces, such as roadways, parking lots and rooftops, into a series of piping that ultimately discharges 
untreated stormwater into a local water body. (US EPA 2015d).

Impervious surfaces: Man-made surfaces that allow little to no stormwater runoff  infi ltra-
tion into the ground. They are the main contributor to excess stormwater runoff  and can cause water 
quality problems. Examples include streets, pavements, driveways, walkways. Impervious surfaces 
can lead to increased fl ooding as well (US EPA 2015b).

LID stormwater: Low impact development. Another method that looks at urban runoff  and 
protecting water quality from urban runoff s (US EPA 2015c).

MassDevelopment: The state’s development fi nance agency and land bank, works with busi-
nesses, nonprofi ts, banks, and communities to stimulate economic growth (MassDevelopment n.d.)

MS4s: Municipal Separate Stormwater System. They are designed or used to collect or convey 
stormwater (i.e., storm drains, pipes, ditches) (US EPA 2015a).

Nitsch Engineering: A civil engineering fi rm in Massachusetts.

Porous pavement: interchangeable with permeable pavement. A water permeable structure 
that allows rainwater to pass through it into the ground below. Examples include sidewalks, roads, 
parking lots (Ferguson 2006).

Shared Street: Also known as woonerf, a street shared among pedestrians, bicyclists, and mo-
tor vehicles. The street is designed without a clear division between pedestrian and auto space (i.e., 
no continuous curb), so motorists are forced to slow down and travel with caution. (Collarte 2014).

Stormwater runoff : is generated from rain and snowmelt; fl ows over land and impervious 
surfaces, such as paved streets, parking lots, and rooftops, and does not soak into the ground. Run-
off  can contain harmful pollutants, which is why it is important to employ management practices to 
control stormwater and prevent pollution at its source (US EPA 2020).

Triple bottom line: Quantifi ed and monetized fi nancial, environmental, and social costs and 
benefi ts (R.13.004 US EPA 2013, p. 20).

Urban Heat Island: occurs when cities replace natural land cover with dense concentrations 
of pavement, buildings, and other surfaces that absorb and retain heat. This eff ect increases energy 
costs (e.g., for air conditioning), air pollution levels, and heat-related illness and mortality (US EPA 
2021).

Yield Street: designed to serve pedestrians, bicyclists, and motor vehicle traffi  c in the same slow 
speed travel area (Goodman & United States Federal Highway Administration 2016).
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Executive Summary
When was the last time you took a close look at 
the roads you travel along every day? Each line 
in the pavement, each traffi  c sign, each parking 
space, they were all intentional choices made 
by a street designer. Some have been designed 
for people; they are spaces where children play, 
vendors draw crowds, friends meet, and people 
want to spend time. Others have been designed 
for cars, perpetuating a design culture that prior-
itizes convenience for private vehicles, while sac-
rifi cing many of the things we know make streets 
inviting places to be. But in light of recent advanc-
es in street design, this dichotomy has become a 
false one; planners and policymakers can advance 
street designs that are as functional as they are 
human-scale, as friendly for cars as they are for 
all other roadway users, and for the environment.

The paradigm of green and complete streets, a 
street typology which aims to create safe and ac-
cessible pathways for all users, while protecting 
the natural environment and enhancing the social 
environment, accomplishes each of these goals. 
But for many communities, this concept remains 
unfamiliar, often overshadowed by questions 
about its effi  cacy, long-term maintenance, and 
concerns about its potential to increase project 
costs. For many developers and engineers, con-
ventional road designs may be perceived to be the 
easiest to design and permit, and for public works 
directors, traditional streetscapes are familiar 
and therefore easiest to maintain.

This report shows how Devens, Massachusetts 
might overcome these concerns and implement a 

green and complete street on a residential road in 
their growing community. Informed by an extensive 
literature review and careful examination of the lim-
ited but expanding number of green and complete 
streets case studies nationwide, the Tufts Field 
Project team and their project partner, the Devens 
Enterprise Commission, collaborated to develop 
innovative designs for the soon-to-be constructed 
Goddard Street. These street designs demonstrate 
the ability for green and complete street concepts 
to be advanced in a suburban context. While we 
hope, once built, the street itself will bear witness 
to the benefi ts of the framework of green and com-
plete street design, this report also includes various 
guidance materials, which might allow you to artic-
ulate the associated costs and benefi ts of this type 
of street as you advocate for similar designs in your 
community.

Not sure where to start? While Devens is unique, an 
incubator for cutting-edge land-use and planning 
policies, there a number of lessons from this report 
which can be applied your communities also. We 
recommend focusing fi rst on your neighborhood 
context: what are the unique needs of your commu-
nity? How can you maintain aff ordability and access 
for your neighbors? These questions can often only 
be answered through community engagement, ed-
ucation, and outreach. The roadways of your com-
munity can be sustainable, livable, and safe, but 
without maximizing green and non-vehicular road 
spaces, these goals can be harder to attain. While 
fi nal designs are context-dependent, ultimately, all 
communities, including yours, can experience the 
benefi ts resulting from green and complete streets.

Figure 1.   An   aerial   view   of   the   Emerson   Green   Community   in   Devens,   MA   (Source:   Emerson   Green, https://
www.emersongreen.com/community/)
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Introduction
Imagine that you are walking or rolling down the 
middle of a snow-free roadway in winter just after 
a nor’easter. There is no black ice, no hidden pud-
dles of slush, just a cleared, open pathway of porous 
asphalt, swept once by the plow. The road is wide 
enough for a fi re engine and level with the sidewalk, 
one shared space for all roadway users. The edges 
of the road are lined with native plants and recede 
slightly below the shared street, where you see any 
remaining snowmelt fl ow into the green bioswales 
on each side. Overhead are trees, bare from leaves 
now, but in the spring will create a lush, green can-
opy covering you and the pathway from the quick-
ly-coming summer sun. There are no powerlines 
overhead for the trees to compete with. Continuing 
up the serpentine pathway, you see an open park 
with benches, a community garden, and a play area 
on heated solar roadway panels. The LED lights from 
the solar roadway are lit in a pattern for hopscotch 
and a basketball key under a hoop at the end of the 
block. There are planters at the corners of intersec-
tions acting as bollards to slow down traffi  c as well 
as a green, interactive feature where residents can 
plant perennials, herbs, or edible plants. This walk-
through is our design proposal for a livable, green, 
and complete Goddard Street in Devens, Massachu-
setts.

The concept of green and complete streets is a living 
and dynamic one, the bounds of which are still be-
ing defi ned. It is a relatively new policy approach for 
urban and environmental design and development, 
borne out of elements of complete streets and green 
streets, but is more than a combination of the two. 
A green and complete streets policy aims toward 
symbiosis, a mutually benefi cial and sustainable re-
lationship between our natural environments and 
built spaces. Green and complete streets aim to-
ward connectivity between our transportation op-
tions and our lived experiences. It puts people at the 
center of design and seeks for residents to have the 
right to use our streets in the same way automobiles 
do today. Green and complete street designs look to-
ward connecting our spatial safety with our health, 
helping us realize that the networks of pathways 
and roads which we design to take us to and from 
destinations can themselves be destinations for en-
vironmental and community sustainability.

Car-centric streets have been the dominant street 
design for the last eight decades (Norton 2015). 
While fi rst thought of as providing ease of access by 
allowing residents to drive from their home to their 
place of employment or school quickly, the continu-

ation and expansion of auto-centric policy and de-
sign has resulted in increased pollution, urban and 
suburban sprawl, and traffi  c fatalities, especially 
among pedestrians, senior citizens, and children 
(Norton 2015). Considering how much space a per-
sonal vehicle takes up on the road and how low typ-
ical vehicle occupancy rates are, car travel is also an 
ineffi  cient means, both in person throughput and 
environmental impact, of transporting people com-
pared to train, bus, or bicycle travel. Car-centric de-
sign has also encouraged housing segregation by 
race, gender, and social-economic status (Rothstein 
2018). 

Since the mid-1980s, alternatives to car-centric 
urban design and development have been gaining 
prominence, including New Urbanism. New Ur-
banism emphasizes walkability, narrow streets, 
an abundance of trees and vegetation, and a focus 
on environmental, economic, and housing sustain-
ability, which when applied can serve to reduce or 
eliminate the need for private vehicles and allow 
residents to have healthier lives with an increased 
sense of community (bsummers 2015). Within this 
emphasis on human-scale, neighborhood-level de-
sign, there is an increased call for resident partici-
pation and the potential for place-making and social 
justice through sustainable development.

As COVID-19 has changed the commuting patterns 
for workers, with a signifi cant portion working from 
home either entirely or partially, the need for a more 
pedestrian and cycling-friendly environment has 
correspondingly increased (Wang et al. 2021). Since 
social and physical distancing has become a normal-
ized mode of operating for neighbors and business-
es, there is also an increased demand for more ame-
nities catering to residents utilizing a community’s 
public spaces at all hours of the day (Zie et al. 2020).

Devens provides a unique opportunity to discover 
the best practices for green and complete street de-
sign concepts, and how to implement a people-fi rst 
residential development that refl ects the changing 
patterns of residential, community, the changing 
patterns of residential, community, and transpor-
tation needs. By combining green and complete 
streets, shared streets, biophilic designs, and public 
health, Goddard Street can serve as a living proto-
type for new developments to learn how to create 
streets where people are the primary domain and 
cars are invited guests. Re-thinking the design of 
new developments is vital as the demand for hous-
ing increases. This project will provide guidelines 
and potential implementations for both Goddard 
Street and other developments at-large with the 
hope for wider adoption.
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Site Description
Devens is located in north-central Massachusetts at 
the location of the North and Main posts of the for-
mer United States Army garrison at Fort Devens. The 
base was established in 1917 as a temporary canton-
ment for training soldiers bound for the frontlines of 
World War I and later became a permanent installa-
tion in 1932 (Base Realignment and Closure Environ-
mental Office 1996). The base was recommended for 
closure by the 1991 Base Realignment and Closure 
(BRAC) Commission (Base Realignment and Closure 
Environmental Office 1996). Subsequently, the base 
was closed in 1996 and, at that time, the three towns 
whose land comprised the North and Main posts, 
Ayer, Harvard, and Shirley, voted to cede their local 
development authority over the land in favor of a 
centralized, one-stop permitting agency (McMorrow 
2011). That one-stop permitting agency is the Devens 
Enterprise Commission, which was established by an 
Act of the Massachusetts State Legislature in January 
of 1994 (Chapter 498 of the Acts of 1993)and is who 
the partner for the Tufts Field Project team. 

Since the closure of Fort Devens in 1996, the De-
vens Enterprise Commission has been sustainably 
redeveloping the community in alignment with the 
Devens Reuse Plan (McMorrow 2011; Base Realign-
ment and Closure Environmental Office 1996). This 
master plan largely envisioned Devens as a com-
mercial and manufacturing hub and capped housing 
at 282 units (Vanesse Hangen Brustlin Inc. 1994). 
Despite this legislatively-imposed cap on housing, 
production of new residential units has continued 
at Devens within the 282-unit confine, with a signif-
icant new housing development breaking ground at 
Emerson Green in October of 2015 (New England 
Real Estate Journal 2015). This development, spear-
headed by the developers at NOW Communities and 
architects and designers at Union Studios, will create 
124 new homes at Devens, including single-family 
units, duplexes, and a multi-family apartment com-
plex (New England Real Estate Journal 2015). The 
development is intentionally designed with environ-
mental sustainability and energy efficiency at the 
forefront, while also creating a pedestrian-friendly, 
green, and vibrant community through the layout 
and orientation of the parcels within the neighbor-
hood (“Emerson Green: Community” 2020).

Goddard Street, one of the seven streets within Em-
erson Green, will house 18 single-family units. The 
Devens Enterprise Commission has enlisted the 
support of the Tufts Field Project team and Nitsch 
Engineering to re-imagine Goddard Street from the 
conventional design proposed for the street to a 

green and complete design. The developer’s permit 
plan set describes the soon-to-be-constructed God-
dard Street as a 44’ right of way, with a conventional 
streetscape design, including two 11’ travel lanes, 
two 5’ sidewalks, and two 5’ grass strips dividing the 
sidewalk from the curb. Figure 2 shows the current 
plan for Goddard Street.

The MassDevelopment Board of Directors and De-
vens Enterprise Commission adopted a green and 
complete streets policy in the fall of 2021, which 
combines complete streets policies with green 
streets policies, and calls for those policies to be in-
tegrated into the planning and design of all public 
and private projects (Devens Green and Complete 
Streets Policy  2021). The new development at God-
dard Street presents a unique opportunity for the 
Devens Enterprise Commission to implement this 
new policy in a way that can demonstrate its effec-
tiveness and replicability, both for other streets in 
Devens but also more universally. To this end, in ad-
dition to supporting the design of Goddard Street it-
self, the Tufts Field Project team has been tasked to 
develop educational materials which can be used to 
inform key stakeholder groups such as developers 
and their engineers, public works directors, and the 
general public about implementation best practices 
and the benefits of constructing green and complete 
streets.

The Tufts University Department of Urban and Envi-
ronmental Policy and Planning has had a long-stand-
ing relationship with the sustainable redevelopment 
at Devens. In 1993, the late Professor Herman Field, 
a resident of Shirley and founder of the Tufts Univer-
sity Graduate Program in Urban and Environmental 
Policy, orchestrated the initial design charette for 
envisioning the reuse of the former Fort Devens. In 
2008, a Tufts UEP Field Project team authored a re-
port titled “Power Down Devens: Revolving Loans,” 
which explored how Devens could use a revolving 
loan fund to support its redevelopment goals. More 
recently, Peter Milliken, advised by Professor Justin 
Hollander Ph.D. FAICP, who in his own right has pub-
lished research using data from Devens, conducted 
thesis research using eye-tracking emulation soft-
ware to understand the ways biophilic and sustain-
able transportation components within street de-
sign impact how roadway users experience a street 
(see Milliken 2019 and Hollander et al. 2020).
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Figure 2. Map of Devens and its constituent communities (Source: Devens Field Team)

Figure 3. Map of Emerson Green Development (Source: Emerson Green)
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Figure 4. The Tufts UEP team joins Devens DEC for a walk down an 
undeveloped Goddard Street (Source: Devens Field Team, January 
27, 2022)

Figure 5. Looking east towards an undeveloped Goddard Street 
(Source: Devens Field Team, January 27, 2022)

Figure 6. Construction of houses for Phase 2 of the Emerson Green Development (Source: Devens Field Team, January 27, 2022)
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Figure 7. Goddard Street Cross Section Diagram (Source: NOW Communities) 
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Methodology

Our research methodology focused on two central 
themes: the design and implementation of green 
and complete streets and their long-term and short-
term costs, benefi ts, and maintenance. Each stage of 
the methodology builds on the subsequent stages, 
as our project team integrated our initial literature 
review into design ideation, from which we evaluat-
ed costs, benefi ts, and generalizability.

Our project research questions were: 

• What are the best practices for the design 
and implementation of a green and complete 
streets policy? 

• How can those best practices be applied to 
the design of Goddard Street?

Part 1: Synthesis of Design Best Practic-
es: Literature Review

Our research began by studying various street ty-
pologies and the design elements contained within 
them. Our goal was to identify a set of best practices 
for street design generally and to understand how 
those best practices could be utilized in the design 
of Goddard Street. To accomplish this, we conduct-
ed a literature review and consulted street design 
guides published by various agencies and advocacy 
groups. These included one guide published by the 
Environmental Protection Agency (EPA) focused on 
green streets and another by the National Associa-
tion of City Transportation Offi  cials (NACTO), which 

focused on complete streets. Simultaneously, we 
aggregated peer-reviewed scholarly publications 
on specifi c elements within these design guides, 
which off ered further commentary on the eff ective-
ness and ideal use cases for many of the design ele-
ments. From this literature review, we developed a 
“menu of options,” which synthesized our research. 
This document included a list of possible design ele-
ments for Goddard Street, photographs or drawings 
of their application within roadways, a description 
of the features and materials need to construct each 
element, as well as preliminary fi ndings on any ele-
ment-specifi c design considerations (see Appendix 
A).

Part 2: Development of Concept-Level 
Design Sketches: Design Charette

Following our literature review, the Tufts Field Proj-
ect team conducted two design charettes, one inter-
nally and one with our project partner, the Devens 
Enterprise Commission, and their partners, Nitsch 
Engineering and the site developer from NOW Com-
munities, Dan Gainsboro. These charettes were 
spaces for brainstorming ways to integrate the de-
sign best practices from our literature review into 
concept-level sketches of Goddard Street. Following 
the design charette process, the Tufts Field Project 
team formalized the generated paper and pencil 
sketches into three diff erent concept designs, each 
with unique cross-section and eye-level renderings 
(See Figure 4). These renderings laid out the alloca-
tion of space within the right of way and proposed 

            Figure 8. Permit Set Cross-Section View of Goddard Street (Source: Devens Field Team) 
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locations for specifi c elements from our “menu of 
options” along the length of the roadway.

Part 3: Evaluation of Costs and Benefi ts: 
Review of Case Studies, Stakeholder 
Analysis, and Further Literature Review

Our research continued by reviewing existing case 
studies to explore working examples of green and 
complete streets. Reviewing these case studies was 
particularly important because local and site-specif-
ic factors can infl uence the costs and maintenance of 
green and complete streets. Our case study review 
and discussions with our project partners, engi-
neering team, and site developer helped us under-
stand the various costs and benefi ts for diff erent 
stakeholder groups. For public works departments, 
for example, a street must be designed with consid-
eration of the type of maintenance to be performed, 
the frequency of maintenance and available per-

sonnel, the cost of component replacements, and 
whether specialized equipment or training will be 
required to maintain any unique street elements 
that might diff er from a conventionally-designed 
street. To this end, we also consulted with Shane 
Melone, the Devens DPW Director, to understand 
the specifi c constraints his department might face.

Our analysis had to expand beyond a strictly eco-
nomic exercise of quantifying construction and 
maintenance costs, instead factoring in not easily 
quantifi able attributes such as public health, street 
safety, and well-being. With our understanding of 
diff erent stakeholders’ priorities, we created guide-
books to directly address challenges and benefi ts 
for three central audiences: operations and mainte-
nance departments, developers and planners, and 
the residents and roadway users. For each group, 
we addressed economic, social, and environmental 
costs and benefi ts as they applied to their interests 
and how those might compare to costs associated 
with conventional design and gray infrastructure.

Figure 9. Design charrette with Nitsch Engineering, Devens Enterprise Comission, and Tufts fi eld project team.
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Literature Review
This literature review explores academic and gray 

literature on street design elements used in residen-
tial environments. In this review, the Field Project 
team highlights the drawbacks of conventional 
street designs and introduces the concepts of com-
plete streets, shared streets, green streets, green 
and complete streets, and public health. In addition, 
this literature review explores the benefi ts of these 
street design concepts in terms of safety, health, and 
aesthetic values. It also includes implementation 
examples of these concepts in the United States and 
internationally.

Conventional Street Design
Historically, the design of roadways has been an 
exercise in balancing automotive throughput with 
local access and has often been heavily infl uenced 
by adjacent land use (American Association of State 
Highway and Transportation Offi  cials 2004). Be-
cause sprawling land use development patterns 
have largely separated residential, commercial, and 
industrial zones, roadway network design have fo-
cused on moving automobiles from local residential 
roads onto larger and faster roads that can quickly 
connect travelers to commercial or industrial areas 
(Spielberg and Chellman 1997). As a result, local 
roads are often not designed for internal connec-
tivity but rather for their external connections to 
larger adjacent roadways (American Association of 
State Highway and Transportation Offi  cials 2004). 
Grounded in conventional street design is the as-

sumption that individuals have access to one or 
more cars, and aside from short and local trips, most 
people will move from place to place in their vehicle 
(Spielberg and Chellman 1997). The result is many 
of the conventional street designs we see across the 
United States today: a large, central space dedicated, 
by design, exclusively for automobiles and in some 
cases, dedicated sidewalks for pedestrians. These 
roadway designs are often poorly suited for more 
vulnerable roadway users, like cyclists, pedestrians, 
children, elders, and people with disabilities (Hillier 
2004).

Context-Sensitive Design
Beginning in the 1960s, communities throughout 
the United States began to push back against large-
scale transportation projects that disrupted their 
neighborhoods and had clear negative impacts on 
the population residing near the locations of these 
projects. One of the ways transportation engineers 
and planners responded to the demand of commu-
nities for more holistic approaches to transporta-
tion projects was through context-sensitive design. 
Starting in the 1990s, numerous pieces of legisla-
tion passed that centered the design of transporta-
tion projects around their environmental context. 
The 1995 National Highway Designation Act called 
explicitly for project designs that consider “the con-
structed and natural environment of the area; the 
environmental, scenic, aesthetic, historic, commu-
nity, and preservation impacts of the activity; and 
access for other modes of transportation” (Federal 
Highway Administration 2001). The “Thinking Be-
yond the Pavement” workshop hosted in 1998 by 

Figure 10. A conventional street design (left) and human-centered design (right) (Source: Choi, Jaisung, Sangyoup Kim, Dongchan Min, 
Dongmin Lee, and Sungkyu Kim. “Human-Centered Designs, Characteristics of Urban Streets, and Pedestrian Perceptions,” Journal of 
Advanced Transportation 50, no. 1 (2016)) 
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the Maryland State Highway Administration helped 
start a trend of context-sensitive design approach-
es throughout the United States (Federal Highway 
Administration 2001). This approach had a more 
considerable emphasis on community involvement 
through community engagement mechanisms such 
as public design and project reviews, visualization 
tools, and more transparent decision-making (Fed-
eral Highway Administration 2019).

Complete Streets
The paradigm of complete streets seeks to shift 
the focus of street design from a traditionally au-
to-centric approach to one that designs streets for 
the safety and accessibility of all roadway users, 
regardless of their mode of travel, age, or ability 
(Active Transportation Alliance 2014). Complete 
streets typically include safe and accessible places 
for all cyclists, high quality, safe, and accessible pe-
destrian facilities, as well as a roadway design that 
accommodates vehicular users, such as cars, trucks, 
commercial vehicles, emergency vehicles, and pub-
lic transit (Active Transportation Alliance 2014). 
While some advocates may advance complete street 
designs primarily for the safety of more vulnerable 
users within the roadway, such as pedestrians and 
cyclists, there are numerous other benefits to imple-
menting complete streets, including in non-urban 
contexts (Calloway 2020). Complete street designs 
can improve public health by providing safe and ac-
cessible places for more active modes of transporta-
tion and recreation, which can increase physical ac-
tivity (Zaccaro & Atherton 2018). Complete streets 
can also improve equity, as people without cars or 
who are unable to drive will have an increased abil-

ity to get around safely (Prytherch 2021). This type 
of street can also increase local connectivity, espe-
cially in non-urban areas, where neighborhoods 
might otherwise be only accessible by car (Marcus 
2019) and can encourage mode shift, which can re-
duce congestion and reduce fuel usage, decreasing 
carbon emissions (Glazener & Khreis 2019).

Incomplete Streets 
When reviewing the design framework of complete 
streets, it is important to also consider what the im-
plications of having incomplete streets are, especially 
in terms of social and environmental justice. Poorer 
people and people of color tend to bear dispropor-
tionately the burdens of air and noise pollution and 
other road safety and health hazards compared with 
wealthier neighborhoods (Kawachi 2005). When 
neglected communities, neighborhoods utilized as 
centers of industrial development, or communities 
used as pass-through transportation corridors are 
approached with plans or visions of walkable, com-
plete streets, there can be understandable skepti-
cism from residents about the intended outcome. 
Complete streets and bikeable and walkable neigh-
borhoods have historically been parts of a narrative 
of privilege. For example, creating bike lanes in a 
neighborhood of “non-cyclists” begs the question of 
who the bike lanes are for. In Portland, Oregon, for 
example, residents in a predominantly Black com-
munity with a history of disinvestment were resis-
tant to proposed neighborhood road improvements, 
including dedicated bicycle lanes, seeing them as 
“instruments of gentrification” (Agyeman 2013). 
This example points to how complete street visions 
can feel incomplete when affected communities are 
not recognized or included in the deliberative pro-
cess. 

Walking is good for physical health, and the use of 
public transit is better for environmental health 
compared to the use of personal automobiles for 
travel. However, walkability has become commod-
itized. Real estate agents in the United States use 
the “walk score” as an index of neighborhood de-
sirability, as a measure of convenience to local ser-
vices, such that walkability has become an indicator 
of socioeconomic status, increased property values, 
and driven up housing costs (Agyeman 2013). The 
framework of complete streets assumes that every-
one in the community should have equal access to, 
and a right to, the roadways within their neighbor-
hoods. But missing from that framework often are 
broader conversations about how socioeconomic 
status, racial discrimination in the housing mar-
ket, barriers to vehicular and home ownership, and 
many other exogenous forms of systemic oppres-

Figure 11. A complete street on Western Ave in Cambridge, MA 
provides an accessible road for all users. It includes a designated 
sidewalk, bike lane, and clear crosswalks and signage. (Photo-
graph by Anthony Crisafulli Photography. Source: Halvorson, 
https://www.halvorsondesign.com/western-ave) 
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sion, in addition to mode of transportation, also dic-
tate roadway access. 

Roadways, since early organization of modern civi-
lization, have been conduits through which people 
connect to their governments, places of business 
and trade, agriculture, leisure activity, and to other 
people (Agyeman 2013). When highways prolifer-
ated and suburbia took shape in the United States 
through the 1950s, automobile drivers emerged as 
the default users of streets (Flint 2006). This au-
to-normativity, where the default is the car, was and 
in many places still is the norm in city and town 
planning and street design (Agyeman 2013). Auto-
mobility can now be recognized as a driver of social 
and physical separation, an expression of racialized 
segregation and anti-urban ideology, and embodi-
ment of the policies of divestment from transit sys-
tems benefi ting city life (Rothstein 2018; Hender-
son 2007). According to evidence from the National 
Household Travel Survey, in 2003 Pucher and Renne 
point out that trips made by walking are lower for 
white people than for people of color (Asian, Black, 
Hispanic), making up 8.1% of trips compared to 12-
13% for the three groups. The diff erence between 
racial groups is even more signifi cant for use of tran-
sit systems, where Black people for example, are 
eight times as likely as white people (4.2% vs. 0.5%) 
to use transit public transit (Pucher, 2003). From 
this point of view a move away from auto-norma-
tivity toward complete streets, shared streets, walk-
able, or transit-oriented design has implicit anti-rac-
ist, social justice, and inclusion elements (Agyeman 
2013). 

To truly democratize our shared spaces and to ful-
fi ll the goal of green and complete streets as hu-
man-scale, environmentally-oriented designs, we 
must center social equity as early as possible in the 
design process. There are four guiding principles to 
developing just and sustainable communities, which 
continue to evolve based on discussion, lectures, 
and texts by Julian Agyeman, Robert Bullard, and 
Bob Evans. The fi rst supporting pillar is that a plan-
ner should focus on improving quality of life and 
wellbeing. Within this principle is a specifi c focus on 
equity and openness to forms of happiness and life 
satisfaction not tied to the accumulation of wealth. 
The second principle for sustainable communities is 
meeting the needs of both present and future gener-
ations. This allows us to focus on distinguishing hu-
man needs from wants and desires, and to consider 
if we can move toward a post-material/post-capital-
ist society, disentangling our identities from what 
we own. The third pillar centers justice and equity 
through recognition in process, procedure, and out-

come. As mentioned above, it is vital that we recog-
nize what issues we are trying to address through 
planning and design, recognize who will be aff ected 
and how by the changes we propose to make, what 
are the outcomes, and how do we measure them. 
This is a continual process to be coupled with a 
proactive understanding of historical, geographical 
contexts, and personal and community capabilities. 
Civil and political participation arises out of our be-
ing seen and recognized as people with interests in 
and ideas about how our environments are shaped. 
Finally, the fourth principle guiding sustainable and 
just development is the necessity to live within our 
ecosystem limits. In order to sustain our communi-
ties, we must have healthy air to breathe and water 
to drink, and consider the limits to consumption 
needed within an extractive economy (Agyeman 
2013).

Green and complete streets policies would best 
serve the communities and overall health of the 
environment by adhering to these concepts of just 
sustainabilities – focus on quality of life and well-
being; meeting the needs of present and future gen-
erations; justice and equity through recognition in 
process, procedure, and outcome; living within eco-
system limits (Agyeman 2013). As green and com-
plete streets practices become more normalized, we 
are tasked with recognizing who is benefi ting from 
this investment in our built spaces, and who is being 

Figure 12. A shared street intended for all modes of transportation 
(cars, pedestrians, bikes, etc.) to use the same space. (Source: 
Global Designing Cities Initiative, https://globaldesigningcities.
org/publication/global-street-design-guide/streets/shared-
streets/)
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left out.

Shared Streets
The concept of shared streets originated in the 
city of Delft in the Netherlands in the 1960s. Resi-

forces vehicle drivers to slow down and travel with 
caution (Collarte 2014). This is accomplished by 
using elements such as street furniture (planters, 
street trees, benches) and spaces for social interac-
tion, such as spaces for children to play or adults to 
congregate, in formal and informal ways (Collarte 
2014). The use of color and texture is also important 
and has clear, distinctive entrances to signal motor 
vehicle drivers that the nature of the shared space 
environment (Collarte 2014).

The main idea of the woonerf has been exported to 
numerous countries. One of the more notable exam-
ples of this idea is home zones in the United King-
dom. Created in the 1990s, while primarily similar 
in concept to woonerfs, the purpose of home zones 
was less centered on creating a sense of communal 
space and more on reducing vehicular crashes and 
easing traffi  c (Appleyard and Cox 2006).

In the United States, shared street concepts have 
been in use for decades, under diff erent names. Cit-
ies such as New York City and Philadelphia have des-
ignated “play streets” around schools that lack suffi  -
cient playground or gym space, restricting vehicular 
access during certain daytime hours (Appleyard and 
Cox 2006). Two developments in Boulder, Colorado, 
in the 1980s incorporated aspects of the woonerf
concept into their street design (Alan M. Voorhees 
Transportation Center 2004). 

Numerous benefi ts have been noted after the im-
plementation of woonerfs, home zones, and shared 
streets. Below are some of the more notable:

• Safety 
Street safety on shared streets is primarily accom-
plished through physical street design. Street design 
elements used to achieve this are bottlenecks, tex-
tured surface material, and speed bumps (Alan M. 
Voorhees Transportation Center 2004). In addition, 
traffi  c calming measures should not be applied in a 
consistent matter but instead should use inconsis-
tency and uncertainty in design to keep drivers alert 
and reduce speeds (Alan M. Voorhees Transporta-
tion Center 2004). 

Another critical consideration to ensure street safe-
ty is limiting the space dedicated for motor vehicles. 
In the United Kingdom, home zone streets are rec-
ommended to have traffi  c lanes that are 9.9 feet in 
width, with passing bays of 20 feet every 130 feet to 
accommodate emergency vehicles (Appleyard and 
Cox 2006).

• Health and Active Living
Older residents stand to greatly benefi t from shared 

Figure 13. Play street for children on Sixth Street and Avenue C, 
New York City. (Photograph by Dorothea Lange. Source: Library 
of Congress, https://www.loc.gov/item/2017762940/)

dents were upset about cut-through traffi  c in their 
neighborhood, and they replaced their straight, 
brick streets with serpentine paths to slow vehicles 
down (Appleyard and Cox 2006). This initiated the 
concept of the woonerf (residential yard in Dutch), 
in which streets are designed to create a commu-
nal“living yard” where the living environment, peo-
ple, and vegetation are prioritized over vehicular 
infrastructure (Appleyard and Cox 2006). Since its 
adoption by the Dutch government in 1976, more 
than 6,000 woonerfs have been implemented in the 
country (Hockenos 2013). 

In a street designed as a woonerf, the street is 
shared among pedestrians, cyclists, and motor ve-
hicles, with the priority of each user in that order. 
The street is designed without a clear division be-
tween any street uses (no continuous curb), which 
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street designs. Specifically, a report on the percep-
tion of older people after street safety interventions 
in Sweden showed that there was strong support for 
infrastructure that included even pavements and 
lower curbs, as it increases accessibility for older 
people using mobility devices (Ståhl, Horstmann, 
and Iwarsson 2013). In a study comparing the ac-
tivity levels and quality of life of older people that 
live on streets that received home zone redesigns 
with streets that did not, older people that lived on 
home zone streets reported significant improve-
ments in the easiness of walking and higher levels 
of active participation (Curl, Ward Thompson, and 
Aspinall 2015). This was attributed partly to post 
hoc perceptions after implementing the home zone 
street design, as residents of the redesigned streets 
reported higher levels of activity but not an increase 
in time or frequency of outdoor visits (Curl, Ward 
Thompson, and Aspinall 2015).

For children, parents who live on home zone streets 
are more likely to allow their children to play out 
on the street than parents who live on convention-
al streets (Biddulph 2012). A study comparing two 
streets in Cardiff, Wales, one conventional street and 
another redesigned as a home zone street, found 
that children stayed longer and engaged in play ac-
tivities on the home zone street compared to the 
conventional street (Biddulph 2012). In addition, 
children using the home zone street used the entire 
street width to play and did not relegate their activ-
ity to the space closest to buildings.

• Improved Aesthetics and Increase in 
Home Values

Retrofitted shared streets have increased attrac-
tiveness among the road’s existing residents. Sev-
enty percent of residents living on a woonerf in the 
Netherlands, and 80% of residents living in home 
zones in the United Kingdom find their streets at-
tractive or highly attractive (Collarte 2014). In ad-
dition, parents prefer the look of home zone streets 
compared to conventional streets (Biddulph 2012). 
In the Netherlands, homes located in woonerfs have 
10% to 15% higher home values than non-woonerfs 
homes (Appleyard and Cox 2006). This phenome-

Figure 14. Home zone in Plymouth, United Kingdom. (Photograph 
by Adrian Trim. Source: Neighbourhoods, https://neighbour-
hoods.typepad.com/neighbourhoods/2004/03/home_zones_
and_.html)

Figure 15. A residential shared street design (Source: Nation-
al Association of City Transportation Official, https://nacto.
org/publication/urban-street-design-guide/streets/residen-
tial-shared-street/)

Figure 16. A concrete bollard with an integral steel pipe. (Source: 
Landscape Architect, https://landscapearchitect.com/ladetails/
landscape-product/bollards-illuminated/wayne-tyler/240-se-
ries-barriersecurity-concrete-bollard)
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non raises concerns about gentrifi cation, which is 
why we recommend, especially in retrofi t cases, that 
developers and planners prioritize maintaining af-
fordability for resident residents.

• Drawbacks
While perceptions of improved walkability and ac-
tive participation have been noted after home zone 
redesign streets, there were no noted benefi ts to 
health and quality of life (Curl, Ward Thompson, 
and Aspinall 2015). One of the suggestions to ensure 
positive impacts on health and quality of life is for 
street designs to be more comprehensive, with cur-
bless shared streets, providing provision for blind 
and visually impaired people, and dedicated seating 
(Curl, Ward Thompson, and Aspinall 2015). In addi-
tion, designing a shared street does not automatical-
ly create a sociable environment. Boulder’s Bridge-
walk shared street neighborhood, shared vehicular, 
pedestrian space is not as widely used as develop-
ers initially intended (Alan M. Voorhees Transpor-
tation Center 2004). The community has backyards, 
porches, and other areas for people to congregate. 

Common traffi  c calming measures like cobblestones 
and speed tables can create noise pollution when 
motor vehicles travel through them (Alan M. Voor-
hees Transportation Center 2004). In addition, some 
of the materials used for traffi  c calming measures 
in shared streets may have additional maintenance 
costs. In Boulder’s Bridgewalk, concrete bollards that 
were hit and cracked by motor vehicles would also 
create cracks on the concrete surface of the roadway 
(Alan M. Voorhees Transportation Center 2004).

Green Streets
Green streets diff er from conventional streets, in-
corporating green infrastructure directly into the 
right-of-way (Rodriguez-Valencia 2021). When 
green street elements are included in street design, 
they provide an opportunity to manage stormwater 
onsite, as compared to conventional street design 
practices, which manage stormwater through sewer 
and pipe systems (R. 03 US EPA 2015). Many diff er-
ent design elements can be included in green streets, 
though the Devens Green and Complete Streets pol-
icy specifi cally highlights three: green stormwater 
infrastructure, shade trees, and the use of recycled 
materials (Devens Green and Complete Streets Pol-
icy 2021). Green infrastructure used in urban en-
vironments has been shown to reduce urban heat 
island eff ect, stormwater run-off  speed, and urban 
noise, and assist in improving quality of life (Rodri-
guez-Valencia 2021).

• Stormwater management 
Green stormwater designs can often include porous 
or permeable pavement, bioretention elements, or 
swales, all of which are designed to increase the 
permeability of the right of way, increase rainwater 
infi ltration, decrease local fl ooding, and naturally 
cleanse rainwater of pollutants (R. 03 US EPA 2015).

Stormwater management is an important manage-
ment technique, as it reduces the amount of runoff  
and runoff  pollution. Stormwater runoff  is generated 
from rain and snowmelt and often contains harmful 

Figure 17. Examples of green infrastructure used for stormwater management. (Source: Qi, Wen-
chao, Chao Ma, Hongshi Xu, Zifan Chen, Kai Zhao, and Han Hao. “A Review on Applications of 
Urban Flood Models in Flood Mitigation Strategies.” Natural Hazards 108 (August 1, 2021).



26

pollutants. Green infrastructure utilizes technolo-
gies and approaches to best manage runoff  through 
infi ltration, evapotranspiration, and capturing and 
reusing stormwater to maintain or restore natural 
hydrologies (US EPA OMS 2015). Stormwater man-
agement is an opportunity to prevent pollution at its 
source and an element to tackle in building sustain-
able, resilient communities.

Historically, impermeable surfaces have been lo-
cated on top of green space, which causes many 
problems, such as in hydrological cycles (NACTO 
p.6 2017). This means that gray infrastructure such 
as gutters, sewers, tunnels, impermeable parking 
lots, or sidewalks are near green spaces. This pres-
ents a challenge as communities face increased fre-
quency, duration, and intensity of storms. During 
severe storms, combined stormwater runoff  and 
sewage fl ows can exceed the capacity of the system, 
discharging into surface water bodies before being 
treated. For these reasons, it is important to protect 
water quality and to build infrastructure that helps 
reduce runoff  volume and fi lter its pollutants. Storm-
water management is an important function of local 
public works departments and with the increase in 
urbanization, gray infrastructure is no longer desir-
able due to its high maintenance and replacement 
costs, economic losses from storms, public health 
risks, the prevalence of urban fl ooding, and the in-
creasing frequency of storm surges (NACTO 2017, 
p.6).

One solution to many of these defi ciencies is to im-
plement green stormwater infrastructure (GSI). GSI 
reintroduces ecological functions back into the built 

environment, intercepting stormwater before it 
reaches gray infrastructure. It also infi ltrates some 
water. The investment in GSI compliments gray in-
frastructure and can even extend the life of capital 
streets and sewer projects (NACTO 2017, p.6). Stud-
ies conducted are in alignment with the literature; 
green stormwater infrastructure not only controls 
stormwater volume and timing but also promotes 
ecosystem services, which are the benefi ts that eco-
systems provide to humans (Prudencio and Null 
2018). Other co-benefi ts of GSI are traffi  c calming 
and the addition of urban greenery.

Although there are apparent benefi ts to green 
stormwater infrastructure, there are also barriers 
to the implementation of this stormwater manage-
ment approach. Local and site-specifi c factors, such 
as land value, space limitations, existing utilities, 
and environmental conditions, infl uence the costs 
(The Real Cost of Green Infrastructure 2015).

• Street Trees and Vegetation
There is a growing recognition that nature plays an 
essential role in sustainable cities (Seiferling 2017). 
In order to incorporate more nature into landscapes, 
many have used spaces along streets as a place to 
plant trees and vegetation (Seiferling 2017).

• Recycled Materials
Due to the limited supply of natural resources and 
the high amount of waste produced by society, the 
idea of using recycled materials in construction has 

Figure 18. Example of street trees and vegetation. (Source: United 
States Environmental Protection Agency. “Green Streets: A Con-
ceptual Guide to Eff ect Green Streets Design Solutions Residential 
Streets, Commercial Streets, Arterial Streets, Alleys.” (August 
2009)).

Figure 19. The recycled and reused materials lifecycle in roadway 
construction. (Source: Debbarma, Solomon, G. D. Ransinchung 
R.N., Surender Singh, and Surya Kant Sahdeo. “Utilization of 
Industrial and Agricultural Wastes for Productions of Sustainable 
Roller Compacted Concrete Pavement Mixes Containing Re-
claimed Asphalt Pavement Aggregates.” Resources, Conservation 
and Recycling 152 (January 1, 2020).
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2022).

Public health benefits are often associated with 
green spaces and nature. As planners, developers, 
and engineers become more holistic in their con-
struction of the built environment, these benefits 
are becoming top of mind as research highlights a 
positive relationship between green spaces and 
public health benefits. Aspects of the living environ-
ment can affect the health and well-being of people, 
particularly children and adolescents (Van den Berg, 
Hartig & Staats 2007). As urbanization increases, 
people have a greater likelihood of living in areas 
with fewer green spaces. Research shows a positive 
relationship between green space in people’s living 
environment and the positive effects it has on phys-
ical and mental health (Mass et al. 2006). To further 
investigate the benefits of green space in the living 
environment, researchers have looked at how green 
spaces can affect feelings of social safety, aggression 
and violence, school and work performance, life sat-
isfaction, and even life outlook.

Broadly speaking, natural spaces can often be per-
ceived as unsafe places (Jorgensen, Hitchmough & 
Calvert 2002). Due to this, researchers have con-
ducted studies to better understand the relationship 
between the availability of green space and people’s 
feelings of safety. There are two ways to define safe-
ty: objectively and subjectively. Objective safety is 
measured by facts and figures, whereas subjective 
social safety is perceived safety experienced by the 
individual (Maas et al. 2009). This literature review 
focused on subjective social safety. Social safety is 
the safety resulting from human behavior and inter-
actions between people in public spaces (Van den 
Berg, Hartig & Staats 2007). Feeling safe is import-
ant for well-being, quality of life, and good health 
(Maas et al. 2009).

A study conducted by Maas et al. (2009) looked at 
whether the percentage of green space in a resi-
dent’s living environment affects their feelings of 
social safety positively or negatively. The research-
ers evaluated how green spaces and opinions vary 
between urban and rural areas, what groups are 
more vulnerable, and the different types of green 
spaces. Results from this study found that the type 
of green space is relevant. Open green spaces in-
crease feelings of social safety as opposed to closed 
spaces because of higher visibility of potential dan-
gers. There is a positive relationship between open 
green space in the living environment and feelings 
of social safety, where closed green spaces were only 
negatively related to feelings of social safety in very 
urban areas. Urban green spaces are often regarded 
as unsafe due to poor standard of maintenance (Jor-

been introduced as a potential solution (Skotnicki 
2021). This concept is another possible component 
of green streets. Some examples of using recycled 
materials in practice include using recycled rubble 
materials from reclaimed asphalt pavement (RAP) 
and portland cement concrete (PCC) (Berthelot, 
2011). Recycled materials can also be implemented 
in mineral-cement emulsion (MCE) mixtures (Skot-
nicki 2021). However, there are doubts regarding 
the integrity of reused and recycled materials. The 
ingredients in MCE mixtures can lead to shrinkage 
and cracking in the pavement. To tackle this prob-
lem, there have been attempts to use a cement bind-
er made of recycled materials in MCE mixtures. This 
was found to be useful in increasing the durability 
of these materials (Skotnicki 2021). Additionally, a 
study conducted in Saskatoon, Canada, found that 
using recycled RAP and PCC materials on a road 
was, in fact, effective and durable (Berthelot 2011). 
However, it is still important to note the ongoing de-
bate about the effectiveness of recycled and reused 
materials in roadway construction.

Green and Complete Streets (GCS) 
Green and complete streets are aptly named; they 
are a combination of both green streets and com-
plete streets. Through our literature review, it be-
came clear that the concept of green and compete 
streets is still emerging (NACTO 2017). These terms, 
when found in the literature, are most often used 
separately, either as “green streets” or “complete 
streets” (Smart Growth America 2022). Green and 
complete streets integrate stormwater infrastruc-
ture, shade trees, and landscaping to more closely 
mimic natural hydrology into safe, accessible, con-
nected networks of roadways and paths. GCS de-
signs aim to create safe and accessible pathways for 
all users while protecting the natural environment 
and enhancing the social environment (Devens 
Green and Complete Streets Policy 2021).

Throughout our literature review, we also aimed to 
more deeply understand the benefits of green and 
complete streets. While some benefits, such as safe-
ty, have previously been discussed, one specific ben-
efit, public health, warrants additional review.

Public Health
Public health is the science of protecting and im-
proving the health of people and their communities, 
often through educational programs, promotion of 
healthy lifestyles, and research and policy recom-
mendations. The goal of the field is to work towards 
limiting health disparities, promote equity, quality, 
and accessibility, and prevent problems from ei-
ther happening or recurring (What Is Public Health 
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gensen, Hitchmough & Calvert 2002) and because 
they can provide potential hiding places for crimi-
nals (Herzog and Chernick 2000).

One may think that those living in urban areas with 
more green space would feel less safe than people 
living in rural areas with more green space, but that 
is not necessarily the case. The study found a sig-
nificant positive relationship between green space 
and feelings of social safety at all levels of urban-
ization, except in very strongly urban areas (Maas 
et al. 2009). People tend to feel safer when they 
have more green space in their living environment, 
but not in very urban areas. Results also show that 
women with more green space in their living envi-
ronment feel safer but the relationship is not sig-
nificant in very urban areas, and elderly people feel 
safer when there is more green space, except in very 
urban areas (Maas et al. 2009).

Associated with the feelings of social safety is a 
reduction in feelings of fear and violence. As men-
tioned previously, green space is often implicated 
as a screen for criminal activity. It must be acknowl-
edged that the scientific findings are not conclusive 
and may even seem inconsistent or conflicting in 
this part of the literature review, but some patterns 
and relationships appear across several studies: the 
presence of nearby nature may positively influence 

social interactions and lessen aggressive and vio-
lent behavior (Wolf 2010). Specifically, Principles 
of Crime Prevention Through Environmental De-
sign (CPTED) suggests how to achieve safer places 
through the management of vegetation to create a 
reassuring environment to reduce fear and increase 
citizen surveillance (Wolf 2010).

A study conducted in residential neighborhoods in 
Portland, Oregon, found that property crimes were 
less frequent when there were trees in the right of 
way and more abundant vegetation around a house 
(Donovan and Prestemon 2012). Another study 
(Kuo & Sullivan 2001) found that residents living in 
relatively barren buildings reported more aggres-
sion and violence than did their counterparts in 
greener buildings. The literature suggests that high 
settlement density and urban stressors (such as 
noise, fear of crime, and crowding) can impose psy-
chological demands that people find excessive (Van 
den Berg, Hartig & Staats 2007). One outcome of 
mental fatigue may be increased outbursts of anger 
and even violence (Kuo & Sullivan 2001). Contact 
with nature appears to help mitigate mental fatigue, 
which in turn may reduce aggression and violence 
(Kuo and Sullivan 2001). This study reported levels 
of mental fatigue to be higher in barren buildings, 
with aggression accompanying mental fatigue. Re-
search in environmental psychology suggests that 

Conventional Streets Green Streets Complete Streets Green/Complete 
Streets

Comfortable/Safe 
Bike and Pedestrian 
Access

Low Medium/Low High High

Stormwater Man-
agement

Low High Low High

Community Health 
Positive Impacts

Low Medium/High Medium/High High

Public Open Space 
Generated

Low Medium/High Medium/Low High

Reduction of Urban 
Health Island Effect

Low High Low High

Short-Term Cost 
Maintenance/Oper-
ation

Medium/Low Medium/High Medium/High Medium/High

Long-Term Costs 
Maintenance/Oper-
ation

Medium/High Medium/Low Medium/Low Medium/Low

Table 1. Synthesis Table of Literature Review (Source: Devens Field Team)
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people’s desire for nature, to be surrounded by na-
ture, or to have any contact with nature serves as an 
important adaptive function known as psychologi-
cal restoration (Van den Berg, Hartig & Staats 2007). 
Contact with natural environments is an effective 
way of obtaining restoration from stress and men-
tal fatigue compared to an ordinary built environ-
ment. Urban life and urban stressors are motivating 
people to look for areas with more green space (Kuo 
and Sullivan 2001). The challenge that remains is 
designing communities that balance the built envi-
ronment, settlement density, and satisfaction with 
green space.

With more than 80% of the United States population 
living in cities and towns, today most work and study 
primarily involve mental and cognitive processes 
(Wolf, Krueger & Flora 2014). Due to technological 
innovation and advancements, human productivity 
has shifted primarily indoors (Wolf, Krueger & Flora 
2014), separate from the natural environment. This 
makes concepts like biophilic design even more crit-
ical to public health. Biophilic design is defined as 
the combination of both the natural world and liv-
ing things (bio) and the connections with and love 
of nature (philia) (Beatley 2016). Many studies sug-
gest that being near nature is better for mental and 
physical health. It is shown to increase happiness, 
improve health, and foster more generous, creative, 
and compassionate people. This reaction to nature 
all ties back to the concept of biophilia and how we 
as humans have coevolved with the natural world 
(Beatley 2016). Therefore, from a biophilic lens, 
adding nature and vegetation to roadways can pro-
duce many benefits for both people and the environ-
ment.

Literature Review Summary 
The concepts that have been introduced in our re-
view allow for the evaluation of the benefits and 
challenges of designing and implementing green 
and complete streets. The literature is clear that 
complete streets, green streets, and shared streets 
individually provide benefits to public health, ben-
efits for our natural environment, and positive im-
pacts on local economies and community life. Table 
1 below synthesizes some of these benefits.

There is a long history of using street design to make 
streets safer, aesthetically pleasing, and friendli-
er to non-motorized users. Humans have a shared 
desire for connection to nature and we know how 
to produce built environments that work symbi-
otically with the natural world. While convention-
al street design has been centered on automobile 
travel, complete street elements provide opportu-

nities for higher levels of activity and safer passage 
for those walking or rolling and can increase access 
when we add shared street elements. When green 
streets elements are included, communities realize 
the benefits of interacting with their natural envi-
ronment. Economic benefits accompany each of the 
elements through more efficient and lower costs of 
maintenance and replacement and improved access 
to broader mobility networks.

By combining the concepts of green, complete, and 
shared streets, we can center the natural environ-
ment and peoples’ safety and connectivity as a ho-
listically beneficial design approach, providing more 
access and control over our outdoor built spaces. 
Continuing research into any one of these concepts 
would benefit the field of urban and environmen-
tal development and help further the discussion of 
the green and complete streets policy approach-
es. We encountered some discussion of complete 
streets as a potential driver of equity but we must 
acknowledge that our literature review only brief-
ly explored questions of equity, especially around 
ideas like green gentrification. Further exploration 
is warranted into what communities, institutions, 
or populations are benefiting from the emergence 
of and investment in these designs. Best practice 
for community and people-centered planning and 
design requires that the community is engaged and 
participating as early in the process as possible.

Implementing Best Practices: 
Project Deliverables
Our final deliverables include guidebooks (Appen-
dices X-Z) that educate different audiences on green 
and complete streets, a preliminary cost estimate of 
GCS components, a GCS menu of options, and visual 
elements that show our three proposed street de-
signs. The guidebooks will document best practices 
for implementing green and complete streets ele-
ments, including implementation cost and impact 
on roadway operation and maintenance. The guide-
book materials can be a foundation from which the 
included techniques, practices, and connections to 
resources can be used to teach three target audi-
ences – public works agencies, developers and their 
engineers, and the general public - how they might 
support communities interested in developing 
green and complete street neighborhood designs. 
Our preliminary cost analysis compares estimated 
costs between conventional streets and green and 
complete streets, along with long-term maintenance 
and operations considerations. Our “menu of op-
tions” shows different GCS components that could 
be implemented on a green and complete street. The 
menu of options examines costs, materials, and ben-
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efits. Finally, the visual elements include cross-sec-
tions of the proposed street design, drawings of in-
dividual GCS components, eye-level renderings, and 
plan view concept drawing.

Cost Comparison
A challenge for planners recommending low impact 
development (LID), green infrastructure (GI), and 
green and complete streets design to municipalities, 
developers, and public works departments is com-
paring the often unknown upfront and long-term 
costs associated with these technologies compared 
with well-known conventional or gray infrastruc-
ture techniques (Shapard 2013; The Real Cost 2015). 
There are some common perceptions regarding LID 
and green and complete streets construction that 
may discourage the use of these techniques. Some 
of those perceptions are: the difficulty of develop-
ing estimates of capital costs and operations and 
maintenance of LID techniques, uncertainty about 
effectiveness, that the up-front cost for LID is more 
expensive than that of traditional infrastructure, 
and the difficulty of monetizing or quantifying the 
environmental and social benefits of these relatively 
new techniques (US EPA, R. 13.004, 2013).

With these perceptions in mind, we searched for ex-
amples of successful complete or green street proj-
ects, case studies, and recommendations for how to 
evaluate the costs, benefits, and life-cycle estimates 
of GCS design. We found that many treatments for 
green and complete streets can be relatively inex-
pensive and may equal the cost of traditional in-
frastructure. This is not to mention added benefits 
for maintenance, health, and safety. For example, 
painting a more visible crosswalk using a different 
pattern, color, or type of paint will cost ostensibly 
the same as a conventional pattern, while having the 
added benefit of increasing the visibility of pedestri-
ans, slowing cars, creating a sense of place, and mak-
ing the way safer for all. Another inexpensive option 
to slow traffic and introduce “greening” could also 
be to add a painted corner bump-out with a planter 
box or cement planter barrel at intersections (Mass-
Development 2022).

Since green and complete streets is an emerging 
concept, the literature lacks many standardized ap-
proaches, and there is limited information about 
best practices to quantify environmental and social 
benefits which may serve to mitigate the perceived 
expenses of LID and GI design (Paul 2001; US EPA, R. 
13.004 2013). To address this deficit and visualize 
a cost comparison mechanism to differentiate be-
tween conventional and green and complete design 

treatments, the Devens Field Project team created a 
green and complete streets “menu of options” that 
shows different street components for the Goddard 
Street design. The menu of options explores a pre-
liminary estimate of the cost, material, and benefits 
of each GCS component. Nitsch Engineering will pro-
vide a final cost comparison, which will evaluate the 
cost of building the final design for Goddard Street, 
which can be compared to the cost of building the 
plans proposed in the permit set.



31

Component Avg. price 
($ Low

 $$ Medium
 $$$ High)

Exact Price 
(Thousands 

USD)

Material Green Place making Slows Traffic

Green bump-
outs/Chicanes

$ to $$ 2-26 Concrete or 
granite curb

Parklets $ to $$ 2-26 Concrete, 
pavers, or 

porous pave-
ment

Raised cross-
walks

$ to $$ 5-30 Pavers 

Shared street $ -- Porous 
pavement or 

asphalt 
Play street $ to $$ -- Paver or solar 

roadway
Mini round-

about
$$$ 150 Concrete or 

granite curb
Raised planter $ -- Clay
Bicycle Racks $ .06-3.6 Metal
Solar Street $$$ -- Solar roadway 

material
Consolidated 

driveways
-- -- Proposed ma-

terial or solar 
roadway

Raised Inter-
section

$$ to $$$ 12.5-115 Pavers

Bench $ .2-6 Metal

MENU OF OPTIONS CHART

Table 2. Menu of options for complete and green street elements including cost and materials (Source: Devens Field Team)



Street Design 
+ Visuals



After the design charrette with Nitsch Engineering 
and conducting a semester-long literature review, 
the Field Project team constructed three street de-
sign concepts. The street designs go in order of our 
preference, starting with #1 and ending with #3.
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Street Concept #1 | Shared Street
Our fi rst concept is the most ambitious. It combines all of the 
GCS components we would like to see in Goddard Street and is 

intended to push boundaries on what can be achieved. 

The main framework behind this concept is a curvy, meander-
ing street that is facilitated by bump-outs along the entirety of 
the roadway. These bump-outs are extra space used for green in-
frastructure and social gatherings. By curving the roadway, we 
hope to slow down traffi  c and create a destination street for the 
neighborhood. As a shared street, there would be no designated 
bike lanes or walking paths; the road would be designed to safely 
accommodate all users in one shared space. Signage and visu-
al cues would indicate that all users are welcome to use the en-
tire street width. Most importantly, the entire street would be at 
the same grade, without a curb, to visually indicate the roadway 
is shared. This concept is designed for people fi rst but will be 
able to accommodate all other roadway users, including cars and 
large vehicles like fi re trucks. Some additional elements in the 
design include potted plants at the end of the roadway to grow 
herbs or edible plants, benches on the bump-outs, play spaces 
for kids at the ends of the street, and consolidated driveways to 

reduce curb cuts.

Our StreetSketch cross-section below shows our shared street 
concept with a bump-out to the left. Both sides of the street con-
tain green elements and the left side has a parklet to accommo-
date social gatherings. These bump-outs may exclusively include 
green infrastructure elements without the parklet. Our idea is 
that the bump-outs along the roadway will have diff erent uses, 
some for strictly green infrastructure and some with social ele-

ments.
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Figure 20. Plan-view for street concept #1. The green sections indicate green infrastructure/bump-outs. The grey sections indicate a yielding space for vehicles (Source: Devens Field 
Team)

Figure 21. Cross-section view for street concept #1. The green sections indicate green infrastructure/bump-outs. The grey sections indicate a yielding space for vehicles (Source: 
Devens Field Team)
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Figure 22. Eye-level rendering of street concept #1. Design elements presented include shared street/yield zone, green bump-out/chicane, raised planters and parklet (Source: De-
vens Field Team).
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Street Concept #2 | Shared 
Use Path

Our second concept is similar to the fi rst, howev-
er, it includes more conventional street elements. 
In this design, there would be a shared-use path, 
which serves as a dedicated space for both pe-
destrians and cyclists. This would decrease the 
amount of surface area available for bump-outs, 
but they will still be included in the design. The 
street is not level and would look more like a con-
ventional street with curbs. Raised crosswalks 
will be implemented to slow traffi  c and create a 
more accessible path for pedestrians to cross the 
street. This design is essentially a more conven-

tional twist of our fi rst street concept.
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Figure 23. Plan-view for street concept #2. Includes a separated shared-use path for pedestrians and raised intersections (Source: Devens Field Team).

Figure 24. Cross-section view of street concept #2 (Source: Devens Field Team).
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Figure 25. Eye-level rendering of street concept #2. Design elements presented include a shared-use path an green bump-outs (Source: Devens Field Team).
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Street Concept #3 | Advisory 
Bike Lane

The third concept is our most simplifi ed ver-
sion of a green and complete street. It includes 
some basic GCS components such as separated 
bike and pedestrian lanes, raised crosswalks, 
and space for green infrastructure. Addition-
ally, this concept includes limited parking and 
loading zones, unlike the fi rst two concepts. 
There would be one bump-out (#4) on the 
street that would include green infrastructure 
and a parklet. This is placed on the side of the 
street next to Central Park, acting as an exten-
sion of the park area onto Goddard Street. The 
following fi gure shows the cross-section and 

dimensions of this street concept.
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Figure 26. Plan-view for street concept #3. Includes advisory bike lanes for cyclists and sidewalk space for pedestrians (Source: Devens Field Team).

Figure 27. Cross-section view of street concept #3 (Source: Devens Field Team).
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Figure 28. Eye-level rendering of street concept #3. Design elements presented include advisory bike lanes and green infrastructure (Source: Devens Field Team).



Recomendations 
+ Key Takeaways
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Recommendations/Key 
Takeaways 

Our recommendations are in two parts. First, we 
have recommendations that apply specifi cally to 
the future of our project in Devens. Second, we have 
general recommendations for implementing green 
and complete streets in any neighborhood or city, 
including retrofi ts. 

Goddard Street Recommendations 

Street Design
The Tufts UEP team recommends the implementa-
tion of concept #1 on Goddard Street. We believe 
this design includes the most valuable green and 
complete streets elements that will improve livabili-
ty in this neighborhood and best achieves the stated 
vision and purpose of Devens’ Green and Complete 
Streets Policy. However, we have also received use-
ful feedback from the Emerson Green planner and 
architect, Don Powers, that guided our two alternate 
designs. These designs are intended to provide al-
ternate options that address home value, mainte-
nance, and other hesitations. 

Community Engagement 
Since the design and implementation of Goddard 
Street will occur before residents move in, this proj-
ect was not able to directly engage with the residents. 
Once construction is complete and all residents have 
moved in, however, we recommend surveying the 
residents on their perception and utilization of God-
dard Street. A survey from the residents would help 
guide future projects in the Emerson Green com-
munity and Devens as a whole. Additionally, data 
from abutting residents can be useful in convincing 
others to pursue similar green and complete streets 
projects in diff erent communities.

Construction Funding 
The MassDOT Complete Streets funding program 
provides guidance and construction funding (up to 
$400,000) to municipalities in the Commonwealth 
of Massachusetts to encourage a policy-based ap-
proach to building safe, reliable, and interconnected 
transportation systems. Following our attendance 
of the MassDOT Complete Streets Funding Program 
training, we recommend that the Devens Enter-
prise Commission submit their August 2021 Devens 
Green & Complete Streets policy to MassDOT to 
complement or replace the 2017 Complete Streets 
policy on record (Tier 1). After submissing the up-
dated policy, the DEC is advised to update the Prior-

itization Plan (Tier 2). MassDOT training facilitators 
recommended that the best path toward approval 
to fund Tier 3 construction projects would be to up-
date and indicate progress on the municipality’s pri-
oritization plan. Finally, since we have passed both 
the April 1 timeline for prioritization plan updates 
and the May 1 deadline for the Tier 3 funding ap-
plication, we recommend focusing on the October 1 
deadline or Round 2 of FY2023 funding. For detailed 
steps to apply for FY23 funding, see Appendix E.

High Level Recommendations for 
GCS Projects
When implementing or designing a green and com-
plete street, there are some general recommen-
dations we think should be considered. These fi ve 
high-level recommendations cover what we believe 
to be the most important aspects of a green and 
complete street project: green infrastructure, acces-
sibility, aff ordability, community, and context. 

1. Maximize Green Infrastructure: Key to the 
“green” in green and complete streets, we 
suggest maximizing green infrastructure due 
to the large number of benefi ts it brings. By 
implementing green infrastructure, a street 
can naturally cleanse stormwater and reduce 
fl ooding (R. 03 US EPA 2015). Additionally, 
it can reduce the urban heat island eff ect, 
stormwater run-off  speed, and urban noise, 
and assist in improving quality of life (Rodri-
guez-Valencia 2021).

2. Ensure Accessibility for All Users: Key to 
the “complete” in green and complete streets, 
accessibility for all users must be kept in 
mind throughout the design process. A street 
is not complete if certain people are unable 
to use it safely. The benefi ts of an accessible 
and complete street include safety, increased 
opportunity for activities such as walking 
and biking, increased equity among users, 
local connectivity, and decreases in carbon 
emissions (Zaccaro & Atherton 2018) (Pry-
therch 2021) (Marcus 2019).

3. Maintain Aff ordability for Residents: Green 
and complete streets designs need to ben-
efi t residents in all types of communities 
– urban, suburban, and rural – and among 
diverse populations. The goal of a green and 
complete streets policy is to improve peo-
ple’s lives and contribute to the well-being of 
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communities and their natural environments. 
We can explicitly recognize that desirability 
to live within a walkable, safe, green and com-
plete street may increase property values for 
owners, taxes revenues for governments, and 
housing costs for renters. Improving the lives 
of residents and neighbors must include en-
suring they can stay in their homes and ben-
efi t from green and complete streets nearby. 
Policies for aff ordable housing requirements 
for developers and consideration of alterna-
tive forms of homeownership will allow green 
and complete streets to be drivers of trans-
portation and housing equity as well as com-
munity and environmental care.

4. Engage and Educate the Community: When 
possible, it is best practice to receive input 
from the community on the design and im-
plementation of a green and complete street. 
As users of this street, their input will pave 
the way for a more successful and commu-
nity-friendly design. Additionally, educating 

Figure 29. Diagram of recommendations for implementation of green and complete streets (Source: Devens Field Team).

the community on green and complete streets 
provides meaningful interaction on why our 
community members should care about these 
roadways and what benefi ts they will gain 
from having a green and complete street in 
their neighborhood.

5. Consider Location and Context of Street: Is 
your street urban, suburban, or rural? Is your 
street fl at or at a gradient? Who lives on or 
near this street? What modes of transportation 
will be using this street? What is the climate 
and weather like in your area? What is the nat-
ural fl ora and fauna of your area? Questions 
like these are important to ask when design-
ing a green and complete street. The answers 
to these questions, and others that specifi cally 
address your local context, will guide how to 
design the best street for your neighborhood 
community.

Along with these, informational guidebooks can be 
used to foster the engagement process. When creating 
guidebooks, it’s essential to use contextual informa-
tion about a project’s community to explain each com-
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ponent’s implementation. Guidebooks should also 
demonstrate successful implementation of green 
and complete streets projects, providing visuals.

Creating a green and complete street guidebook for 
your city or town can provide educational and infor-
mational materials directly to the community. This 
can help increase education on green and complete 
streets and hopefully lead to the implementation of 

more green and complete streets in your communi-
ty.

Recommendations for Retrofi ts 

Our project worked on an undeveloped and new street. However, existing streets can also be ret-
rofi tted to be green and complete. Through our literature review and lessons learned from the 
project process, we have recommendations for municipalities considering a retrofi t. Three key 
considerations include community engagement, equity, and education.

It is essential to empower the community when retrofi tting, especially historically underrepresent-
ed roadway users, as well as marginalized and vulnerable populations. Adopting a people-centered 
approach demonstrates the good intentions accompanying the retrofi t and the support available 
to residents of the community. Some engagement tips are the following: 

• Understand the community you are working in and use multiple media types and lan-
guages to disseminate information. 

• Speak to the community on their level, and explain why retrofi tting is important and 
how they can get involved. 

• Allow people to ask questions and have examples of demonstration projects on hand 
for people to see and feel what the project may look like. 

• Interview residents and conduct surveys. 

• Ensure residents that their voices are being heard and their input is valuable and will 
be considered. Listen to understand the perspective and the diversity of lived experi-
ences your community holds. 

• Provide opportunities for residents to understand the process and changes to come. 
To the greatest extent possible, involve residents in the design process early on and 
throughout. Demonstrate how feedback was incorporated into updated street designs.

A common challenge in community engagement is that holding a public meeting is often not the 
best way of engaging the community (How to Involve Residents in Retrofi tting 2021). This is 
because attendees often do not represent the diversity of the aff ected community and often it’s 
the “loudest voices” that speak up, which leaves other prospective unheard. A solution is to have 
“drop-in days” where the design team is available to the community. People have the opportunity 
to speak with the experts and to learn from them, allowing for better understanding and for con-
cerns to be expressed.



Conclusion



Broader Implications / Limitations

This project's scope has provided a distinctive 
perspective on how planning decisions are con-
sidered and implemented. Devens operates in a 
unique context where planners and site devel-
opers are open to implementing innovative de-
signs to ensure that Devens serves as a green and 
sustainable development model. However, some 
particular elements of this project are unique to 
Devens that may not directly translate to other 
developments.

This project involves designing a street from the 
“ground up” in a completely new development. 
This has provided the opportunity to propose 
the most forward-thinking green and complete 
street design elements based on international 
designs. However, we recognize that the setting 
of this project is not the norm, and a considerable 
number of green and complete street projects will 
be centered on the conversion of existing streets 
and communities. In addition, Devens Enterprise 
Commission and NOW Communities have ex-
pressed excitement at the possibility of green and 
complete streets elements being implemented on 
Goddard Street. However, the same might not 
be said for other developers and municipalities, 
which may not have the knowledge or interest in 
adopting these policies.

Given that the residents and users of Goddard 
Street have not yet moved into homes in the 
development, community engagement consider-
ations have not played a signifi cant role in this 
project. In existing communities, a dedicated 
community engagement process will need to be 
implemented to understand residents' priorities 
and be sensitive to the context of each specifi c 
community. Frequent community engagement 
should be a key component for any planner in-
terested in retrofi tting a street using green and 
complete streets policy. We recommend using 
charettes and public outreach to inform the com-
munity and get their input during each stage of 
the designing process. In addition, equity should 
be an essential factor during the public outreach 
process, taking into consideration the following 
aspect: time, day, and location of meetings, lan-
guages used in printed materials and live events, 

hosting information sessions in “non-traditional” 
community spaces frequented communities who 
are often underrepresented in the public outreach 
process.

Areas for Further Inquiry 

Green and complete streets policies and imple-
mentation have the potential to reshape how we 
design for and interact with our natural and built 
environments. More inquiry into social justice 
and equity outcomes of green and complete 
streets design and construction would help in un-
derstanding what populations benefi t from these 
policies and who is left out. Additionally, as this 
street typology becomes more common, further 
exploration will be needed to understand the 
impact of project costs as designs become more 
standardized. 

Within the scope of this project, the Devens Field 
Project team did not refi ne our designs past a 
conceptual level. Nitsch Engineering will provide 
the fi nal design for the roadway, which is soon-to-
be constructed. 

Final Thoughts

It’s time to reimagine our roadways. For far too 
long, roads have served only automobiles, de-
signed exclusively for vehicle throughput and 
speed. Planners have created roads that have 
bisected neighborhoods, made communities 
inaccessible without a car, and worse, created 
roads with conditions so extreme that injuries 
and fatalities for vulnerable roadway users are 
not uncommon. But we also know roads can be 
joyful, community-oriented, green spaces, and 
this report has presented countless examples of 
such roadways throughout the United States and 
throughout the world. We are confi dent, that by 
advancing the concept designs presented in this 
report, Devens can join a growing movement of 
communities transforming its residential road-
ways to be more sustainable and people-focused.   

As a leader in sustainable redevelopment and as 
one of the fi rst communities in Massachusetts 
to implement a green and complete streets pol-
icy, Devens is uniquely positioned to be among 
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the first movers in implementing this new street 
typology. But, green and complete streets can and 
should expand beyond Devens. Using Goddard 
Street as an example, other communities can ap-
ply the design best practices learned in Devens to 
streets in their own neighborhoods, both existing 
and soon-to-be-built.   

This report aims to provide guidance on how to 
inform and work with key stakeholder groups 
such as developers and their engineers, public 
works directors, and the general public about the 
implementation of best practices and the bene-
fits of constructing green and complete streets. 
We hope these materials inspire readers to ask 
if their town or city has a plan to meet the safe-
ty and environmental needs of all users of their 
roadways. 

Together, we can reimagine our roadways to be 
safe, accessible, equitable, and sustainable places 
to be, one bioswale and one chicane at a time.
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Appendix
Appendix A: Example Stakeholder Handouts
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Appendix B: MassDOT Complete Streets Funding Program: Devens

Introduction

The goal of the Complete Streets funding program is to provide information and construction funding to mu-
nicipalities in the Commonwealth of Massachusetts to encourage a policy-based approach to building safe, 
reliable, and interconnected transportation systems at the neighborhood level. Through a well-connected, 
and well-thought-out planning and policy cities and towns can slow traffic speeds, increase demand for 
multi-modal forms of transportation, and create human-friendly, desirable places to live. The program con-
siders all community types – urban, suburban, rural – for eligibility and an in need of complete streets treat-
ments. To be considered for program funding the municipality must pass a Complete Streets policy at the 
highest level of its government.

Start & Access Application

All application materials are to be submitted through the Massachusetts Complete Streets Program Portal, 
and the most current versions can be found on the portal: https://gis.massdot.state.ma.us/CompleteStreets/Ac-
count/Login. Only one account is allowed per municipality. 

-	 We know Devens is already registered, since information in MassDOT map indicates that DEC had 
its Prioritization Plan approved in 2018. If you have any issues logging in, you can contact complet-
estreetsprogram@state.ma.us.

This is a good starting place: https://gis.massdot.state.ma.us/completestreets. Skim the page and click around. Un-
der Resources, find and click the link for Program Forms and Resources. The list of links to follow will give good 
sense of what steps will be needed, and what templates you will use to move forward with the application.

Summary of actions needed

There are three (3) Tiers of the Complete Streets Funding Program application process. Devens is on Tier 3, 
ready to proceed with an application for approval of one of the projects from your prioritization plan (Tier 2).

Below are the step required to proceed through each tier with actions needed, funding available, DEC status 
and timelines. It will be followed by brief recommendations for DEC to apply for funding in FY23.

-	  Tier 1 – Training & Complete Streets Policy Development

o Actions: Attend Complete Streets 201; Passing of Complete Streets policy; Submit Complete 
Streets Policy; Submit letter of intent to become a complete streets eligible municipality to Mass-
DOT. 

o Program Funding: No funding available; intent letter qualifies municipality for Tier 2 funding.

o Status: DEC completed this step in May 2017. You can move onto Tier 2. However, since passage 
of the green and complete streets policy in 2021, you might consider resubmitting as a commit-
ment beyond the complete streets policy MassDOT has on record. Although it is not required to 
proceed to Tier 2, since your complete streets application has already been accepted.

o Timeline: Rolling 

-	 Tier 2 – Complete Streets Prioritization & Plan Development

o Actions: Submit Complete Streets Prioritization plan to MassDOT

o Program Funding: up to $38,000 for technical assistance and creation of policy; granted only 
one time per municipality.

o Status: DEC completed this step in September 2018 but will want to update the Tier 2 Prioriti-
zation Plan to reflect current project plans. Devens 2018 Prioritization Plan for editing 

o Timeline: due April 1 or September 1
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-	 Tier 3 – Project approval & Notice to Proceed

o Actions: Submit Tier 3 Application for FY2023: Tier 3 Application Forms 

§	Application form (Excel) 

§	Project narrative, scope of project (Word)

§	Project estimate (Excel) 

§	Environmental Punchlist (PDF)

o Program Funding: Up to $400,000 every four fiscal years, rolling. 

o Status: Devens is currently on the list as Eligible for FY 2023 funding ($400,000).

§	https://gis.massdot.state.ma.us/CompleteStreets/Content/Docs/FY23R1%20Tier%20
3%20Funding%20Eligibility.pdf 

o Timeline: May 1 – Notice to proceed August; October 1 – Notice to proceed February

After receiving a notice to proceed the project construction can begin. All funding is received through re-
imbursement after construction has begun (reimbursement forms: https://www.mass.gov/lists/chapter-90-
forms). Reimbursement requests can be made before construction is complete, at half-way points for exam-
ple in order to pay of expenses that have already accrued.

Once construction is complete a Post Construction Report is required: https://forms.office.com/Pages/ResponseP-
age.aspx?id=Fh2GPrdIDkqYBowE2Bt7Km3N_VvsUZpArYQEkNZsFdJUQzJVS1k0MjIxSUdSTVQ0QVBF-
NDBQUkdJOS4u

Before and After photos are encouraged. 

Recommendations

We recommend submitting the August 2021 Devens Green & Complete Streets policy to MassDOT to com-
plement or replace the 2017 Complete Streets policy they have on record (Tier 1). The next step will be 
to update the Tier 2, Prioritization Plan. The facilitator of the training suggested that a good way to help 
ensure approval to fund Tier 3 construction projects is to update and indicate progress on your prioritiza-
tion plan. Finally, since we are past the April 1 timeline for prioritization plan and the May 1 deadline for 
the Tier 3 funding application, we recommend focusing on the October 1 deadline or Round 2 of FY2023 
funding.

Resources

Design Guides: https://nacto.org/; https://ruraldesignguide.com/ 

CSFP Guide: https://www.mass.gov/files/documents/2018/08/13/FundingProgramGuidance.pdf

MassDOT Map: https://gis.massdot.state.ma.us/completestreets/Map/ 

Complete Streets Training folder: https://tufts.box.com/s/p2cy4zegydadhtm7pkbg7wkg6lozubng 
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Appendix C: List of Resources 

List of Resources 

Design and Build Approaches for Green Streets

Green Infrastructure Design and Implementation

Design and Implementation Documents

The Real Cost of Green Infrastructure and Cost Reduction Strategies

Streetmix Tool

Urban, Rural and Suburban Complete Streets Design Manual

NACTO Urban Street Design Guide

Health Impact Assessment & EnviroAtlas

Street Design Guide: City of Minneapolis

Imagining Livability Design Collection: Short-Term, Mid-Range & Long-Range Projects, Planning & Policies

Triple Bottom-Line Benefits of Street Trees in Devens 

Stormwater Maintenance

Guidebooks / Toolkits / Case studies

Green Infrastructure Toolkit

Green Streets Guidebook: Holyoke, MA

Green Infrastructure Guidelines for Devens Projects

Complete & Green Streets For All

Low-Impact Development Techniques for Stormwater Management at Devens

Protected Bike Lanes in NYC 

Regional Workbook for Complete Streets

Rural Complete Streets: Toronto Centre for Active Transportation

Quick Fact Sheet: How Much Are Incomplete Streets Costing Your Community?

U.S. Traffic Calming Manual by Reid Ewing and Steven J. Brown. 2009, American Planning Association Plan-
ners Press
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Appendix D: Green & Complete Streets Guidebook for General Public
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Appendix E: Green & Complete Streets Guidebook for Developers & Planners
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Appendix F: Green & Complete Streets Guidebook for Public Works
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