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Introduction

Overview

Faculty

We aim to demonstrate how bus rapid transit (BRT)
corridors might be conducive to transit-oriented
development (TOD), producing public spaces that give
large-scale structure to the city and driving equitable urban
development in the areas to which they are introduced. To
explore the potential for realizing BRT-based TOD
(BRTOD), we examined two distinct contexts – the regions
of Boston, MA (USA) and Santiago de Chile – through a
graduate-level urban planning and design workshop, cotaught August-December, 2013, at the Massachusetts
Institute of Technology (MIT) and the Pontificia
Universidad Católica de Chile (PUC).
Adopting an
integrated, cross-disciplinary approach to the design of
transit routes, bus corridor infrastructure, surrounding
public spaces, real estate projects, public policy, and
governance, students’ proposals for these two corridors
highlight the potential of BRT to transform diverse urban
settings.

The workshop was led by Professors Rosanna Forray, Rocío
Hidalgo, Fábio Duarte, Jan Wampler, and Chris Zegras, with
the support of the Departments of Urban Studies and
Planning and Architecture at the Massachusetts Institute of
Technology (MIT), the Faculty of Architecture and Urban
Studies and the Department of Transportation Engineering
and Logistics at the Pontifícia Universidad Católica de Chile
(PUC), and the Across Latitudes and Cultures Bus Rapid
Transit (ALC-BRT) Centre of Excellence. Other faculty
from the ALC-BRT Centre and the Center of Sustainable
Urban Development (CEDEUS), Juan Carlos Muñoz and Juan
Carlos Herrera, also assisted in the workshop.

Participants

The 29 participating students had diverse academic
backgrounds and were enrolled in the PUC Master in Urban
Design, PUC Transportation Engineering, MIT Master of
City Planning, and MIT Master of Science in Transportation
degree programs. This multidisciplinary composition
7

encouraged participants to challenge each other’s thinking
and consider interactions between urban subsystems.
Having participants from the United States, Chile, Brazil,
Canada, China, Colombia, Guatemala, India, and Mexico
allowed for the sharing of a wide range of international
perspectives on bus rapid transit and urban design. It also
gave students experience with the challenges of the
increasing globalization of urban professions.

Process

PUC students began with analysis of the Gran Avenida
corridor in Santiago in 2013. The MIT students then
traveled to Santiago in August, 2013 for a weeklong
workshop and charrette. Over the following six weeks,
students worked in site-focused teams, collaborating
remotely to produce urban design proposals for segments
of the corridor.

In October, 2013, the PUC students traveled to Boston and
joined the MIT students for in-person final presentations of
the Gran Avenida proposals. The students then shifted their
focus to the proposed Urban Ring corridor, working
together for a week, then in parallel over the subsequent
months, before final presentations in December.
In both settings, the students met with various
stakeholders, including representatives from transit
agencies, municipalities, and passenger advocacy groups.
8

Based on these perspectives, and the students’ own
analyses and diagnostics, the teams each developed
segment-specific visions for physical, social, and
environmental outcomes. They were then tasked with
developing cross-cutting transportation, urban design,
planning, and funding strategies to realize these visions,
and integrating these strategies along the length of the
corridor.

Settings

Relevant information about the two contexts is
summarized in Table 1. Santiago is a much denser city than
Boston, and its rapid economic growth in the past two
decades has transformed the urban landscape, with
considerable suburbanization, deindustrialization, and
densification, especially in the form of new commercial
concentrations outside of the traditional CBD. Boston, with
much slower recent economic growth relative to Santiago,
has still seen important urban transformations, including
new technology centers emerging near the major
universities and re-urbanization of former industrial zones.
The higher density and lower auto ownership in Santiago
imply a much higher transit mode share and quantity of
service provided. Boston has higher per-capita incomes;
relative to incomes, transit fares in Santiago are
significantly higher.
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Category

Region

Transit Service Area
Mode Share
(Santiago, 2006;
Boston, 2010-11)

Transit Demand and
Fares
Urban Rail Network

Bus Network and
Service

Characteristics

Santiago

Boston

Area (sq. km)
Population (million residents)
Percent of national population
GDP per capita (US$2010 at PPP)
Percent of national economic output
Auto Ownership (autos per capita)
(sq. km)
(municipalities)
Walk/Bike
Private Transport
Public Transport (%)
Bus
Metro
Unlinked Daily Boardings (millions)
Average Fare (US$2013 at PPP)
Farebox Recovery Ratio
Total Length (km)
Stations
Total Length (km)
Physically Separated Bus Lanes
Bus Priority Lanes
Major transfer stops
Stops with fare prepayment during peak
Number of buses
Daily bus kilometers traveled

4,215
6.0
35%
20,000
40%
0.34
955
36
40
22
33
25
7
5.4
1.75
60%
104
112
2,766
62
150
40
130
6,300
1,422,900

8,632
4.1
1.5%
68,000
2%
0.60
2000
65
12
76
13
3
5
1.2
1.75
44%
102
125
1,220
2
4
17
6
1,100
144,760

Table 1 - Contexts

Notes and Sources: Santiago’s GDP and transit
fare in PPP exchange values. DTPM, 2013;
MBTA, 2011. SECTRA, 2006; MTS, 2011;
Santiago 2006 travel and household related
data come from 2006 household travel survey
which may have been biased towards upperincome households. The approximate transit
service coverage areas for Boston and Santiago
do not include areas covered by suburban rail
services.

Figure 1 - Workshop Timeline
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Figure 2 –Population density and transit, Santiago
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Part I: Santiago – Gran Avenida

Context
Gran Avenida is a major north-south axis, 21 kilometers in
length, which crosses five communes of the Greater
Santiago metropolitan area. The corridor begins at Alameda
Libertador Bernardo O’Higgins (the city’s historical center)
as a one-way pair of streets, Nataniel Cox and San Diego. A
major transfer point to Line 1 of the Santiago Metro is
located at Alameda, and the under-construction Line 3 will
also have a station in the vicinity. The streets merge at the
Zanjón de la Aguada creek to form Gran Avenida. Gran
Avenida continues south to the La Cisterna commune,
where Los Morros Avenue splits off to the east. The
western continuation of Gran Avenida enters the center of
the San Bernardo commune, where it runs parallel to a
north-south intercity rail line before changing names to
Avenida Portales and finally merging with the Panamerican
Highway, which continues to the south of Chile.

As an axis of the city’s growth, Gran Avenida exemplifies
Santiago’s traditional pattern of urban segregation, with

middle and high income residents near the historic center
and groups of lower income residents concentrated in
dense peripheral areas. Addressing this segregation, and
the associated lack of services and opportunities in the
outlying areas, is a key planning and transportation
challenge. At the same time, through its role as a
metropolitan connector, important amenities and
government facilities are located along the avenue,
including forty-three educational institutions, three
regional shopping centers, two major hospitals, and a
military base.
Gran Avenida runs above Line 2 of the Santiago Metro from
the Zanjón de la Aguada, an area undergoing significant
change with the construction of a new park system and
another new Metro line, to the Américo Vespucio South
ring road (La Cisterna Station). La Cisterna Station is a
major intermodal transfer point, which more than 150,000
passengers use on an average weekday. Another important
transfer point is the former southern terminus of Line 2, Lo
Ovalle, with more than 12,500 passengers transferring on
11

an average weekday. Three regional rail stations are
located along Avenida Portales.

Gran Avenida is used by twenty-five bus routes. While
average bus speeds are relatively high along the corridor
(15-20 km/hr during the afternoon peak, 25-30 km/hr at
night), congestion in the segments close to the center of
Santiago slows travel times and degrades service reliability
for the rest of the corridor.

In terms of the corridor’s physical characteristics, in the
historic center, the streets of the one-way pair have
variable widths but are less than 20 meters wide. They are
bordered by historical buildings of 2 and 3 stories mixed
with recent high-rises of 20 floors and more. From the
Zanjón de la Aguada to Salesianos Street in the San Miguel
commune, Gran Avenida runs along El Llano Subercaseaux
Park achieving a width of 85 meters (40 from the park). In
this section the avenue is bordered by traditional garden
neighborhoods in which today takes place a renovation
process that has replaced old single houses with residential
buildings. From Salesianos south, Gran Avenida has a crosssection of 30 meters though La Cisterna and El Bosque. In
this entire segment, the sidewalks are never wider than
three meters. Vegetation is generally sparse, except for a
line of hundred-year old oriental plane trees in the El
Bosque segment.

Los Morros Avenue has a variable width, never greater than
25 meters, with sidewalks from 1 to 2 meters wide. It is
surrounded by one of the largest areas of social housing
built by the Chilean state, composed essentially of collective
12

Figure 3 - Gran Avenida Corridor, existing conditions
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buildings (4 and 5 stories) and highly deteriorated public
spaces. The last section is Avenida Portales, a suburban
avenue with a variable width and established trees along its
shoulders. Close to this avenue is the San Bernardo district;
an historical town founded in the 19th century; and gated
communities of individual houses recently built. Parallel to
this avenue run interurban train tracks which are
separated from the street only by iron fences.

This axis presents an opportunity to demonstrate that BRT
can contribute to the implementation, at a metropolitan
scale, of avenues with priority for public transport,
pedestrians, and non-motorized modes through urban
projects centered on the integrated design of public space,
multimodal transportation options, and the renewal of the
street’s urban surroundings. Such urban projects are
understood as catalysts for community and economic
development and the urban regeneration of the
surroundings.

Proposal Overview

Considering the variable width, changing land uses, and
distinct transport demands of each segment of Gran
Avenida, different transit priority configurations are
proposed. The segments of the corridor in central Santiago
and the peripheral Los Morros and Portales segments have
shoulder bus-only lanes, without physical separation
between the buses and regular travel lanes, and with
special attention to the landscaping of the street and

sidewalk and its relation to adjacent land uses such as firstfloor retail in central Santiago and the train and residential
developments along Los Morros and Portales.
In the intermediate segment, segregated center-running
segregated bus lanes are proposed, with side lanes for use
by cars and bikes. Here, the design of sidewalk space and
its relation to schools, public services, and surrounding
businesses is of special importance. In some sections of
this segment, the proposals also call for the use of nearby
parallel streets to distribute private vehicle flows, as well as
the Autopista Central (which runs parallel to Gran Avenida,
1.2 km to the west) for improved express bus service.
The implementation of the corridor also implies the
reordering of existing bus services, simplifying operations
through new trunk services that travel the entire axis and
are fed by transfers from perpendicular local buses, metro
lines, suburban rail service, bicycles, pedestrians, etc.

Stations for transfers between bus, metro, and regional rail
are located all along the axis, with the most important ones
located in central Santiago (Alameda, bus-metro), at the
Zanjón de la Aguada park (Franklin, bus-metro), and at the
boundary of San Bernardo (San Bernardo station, busregional rail). Also proposed is the renovation of the La
Cisterna intermodal station, with the goal of opening its
activity, currently confined within the building itself, to the
surrounding public space. Between these major transfer
points are located intermediate transfer stations for busbus or bus-metro transfers. All of these transfer spaces
13

have bicycle access and parking. In later stages, electric
buses can be incorporated into the trunk routes.

Land use, streetscape, and urban design strategies again
depend on the segment, with the renovation of the central
area arranged through the addition of new uses
(entertainment, culture) to those already existing
(traditional commerce and public services) and the opening
of residential use through subsidized housing.
By
introducing a new street couplet into the traditional urban
fabric, the design of the corridor is conceived as part of an
urban renovation zone in which new buildings are
introduced in coordinated groups, seeking to preserve
historical buildings and character by paying special
attention to the treatment of the ground-level streetscape.

In the intermediate area, between the Zanjón de la Aguada
and San Bernardo, controlled densification of residential,
commercial, and service activities is proposed for the major
intermodal transfer points. In this development, it is
important to construct the new amenities in landmark
locations like the Lo Ovalle Metro station, and to enhance
the quality of pedestrian space in front of the area’s schools
and public institutions.

Along Avenida Portales, where non-urbanized land still
exists, the articulation of a new periphery is recommended,
with development that is mixed-used, pedestrian- and
bicycle-friendly, and well connected with the BRT corridor.
In Los Morros, where public housing suffers from personal
safety concerns and scarce public space, the proposal aims
to make the street into a place of social interaction and to
14

introduce into the surroundings productive garden plots
that encourage community activity with the objective of
creating new economic dynamics that benefit the local
population and reverse their isolation and economic
vulnerability.

The integrated landscape treatments accompanying this
bus infrastructure project, utilizing shared, quality design
codes and standards along the 21 kilometers of this
corridor, are an attempt to make it a unified project, one
avenue that can contribute to social integration at both a
metropolitan and a local scale. This requires street and
transport design strategies, agreements between local
communities and their representatives that should be
reached through participatory processes, management and
agreement across municipalities and ministries with legal
binding to reflect a shared project (Master Plan, Sectional
Plan), value capture and intercommunal finance systems
(approval of the law of subsidies for public space), among
others. That is, it requires the mobilization of an entire
system of governance that the BRT corridor can advance.

BRT Corridor Planning Workshop

1 | Santiago Centro
Introduction
The segment of Gran Avenida between Alameda and
Franklin includes the parallel but distinct streets of San
Diego, Zenteno, and Nataniel Cox. The segment is
strategically located near the center of Santiago and has
regional importance due to a multitude of government
buildings, schools, and other institutions.

The area currently has a mix of commercial and residential
uses, with specialized commerce focused on San Diego and
mostly residential properties on Zenteno. Building heights
vary, and newer developments stand in contrast to the
older character and identity of the neighborhood. Many
parcels are vacant or contain dilapidated buildings,
especially along Nataniel Cox. Targeted improvements that
capitalize on the segment’s strengths can promote
redevelopment.
There are several existing green spaces in the area but they
are underutilized. In particular, the pedestrian-focused
government park on Paseo Bulnes is inactive at night when
the office buildings are closed. Currently, the government
has plans to revitalize the civic center, including Paseo
Bulnes. Transit anchors at Alameda and Franklin provide
connections to the rest of the metropolitan area and will
improve as new services (e.g. Metro Lines 3 and 6) are
inaugurated. While the three roadways currently feel

disconnected, strong cross-streets provide access and can
be enhanced to encourage movement.

Drawing on the existing corridor assets, we envision a
vibrant urban ecosystem in which unique entities (people,
vehicles, green space, land uses, etc.) form a diverse fabric
of movement and interactions. Our vision is further
detailed in the following guiding principles:
•

•

•

•

•

Implement
an
efficient
and
flexible
transportation system by providing mobility and
access for multiple modes at their respective scales
Enhance the pedestrian experience by improving
access to existing green spaces and creating
continuity throughout the segment using public art
Create a place that is not only desirable for
residents but also affordable for the low- and
middle-income population by preserving existing
affordable housing, revitalizing obsolete buildings,
and developing strategies for future housing
Revitalize the area during the day and night by
increasing
density,
encouraging
mixed-use
development, supporting small businesses, and
programming community events
Embrace the rich history of our segment by
understanding and preserving significant landmarks
and lesser-known displays of identity and character

The strategies and improvements recommended to realize
our vision are characterized into the following three key
themes:
15

•
•
•

Transportation
Green spaces and public spaces
Housing, commerce, and identity preservation

Transportation

Context
The existing transportation system in our segment serves
multiple modes and includes approximately 20 bus routes,
two metro lines, and two future metro lines. We analyzed
limited transit demand data, transportation and land use
data, and our own field observations to identify aspects
that currently function well and key areas for
improvement.
We concluded the following key findings based on our
analysis of the available data:
•

Transit trips traveling to our section during the
morning
peak
originate
throughout
the

Figure 5
4 - Existing
Metro Service,
and proposed
existingMetro
and under
service
construction
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•
•

metropolitan area; similarly, trips from our section
in the evening peak disperse to various destinations.
Alameda is a major destination for transit trips in
the region.
The completion of the two new metro lines will
likely change transit transfer and travel patterns
near our area.

Proposal
Based on the existing conditions analysis, we propose
keeping the couplet on San Diego and Nataniel Cox and
preserving the residential nature of Zenteno with local auto
trips only. We recommend several improvements to
enhance pedestrian and bus. In particular, the existing
underpass for autos under Alameda (which is currently not
in use due to construction on the Metro) will be extended
south to Tarapacá and covered to create a pedestrian and
bicycle promenade (Paseo San Diego) at the street level.

Figure 6 – Existing bus service
BRT Corridor Planning Workshop

Figure 7 - Proposed Circulation
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San Diego
San Diego is the widest of the three roadways, and it carries
heavy traffic northbound to the center of Santiago during
the morning peak period. Two auto lanes and one bus-only
lane currently serve the specialized commerce along San
Diego, with sidewalks and on-street parking along the
majority of the segment. The proposed cross-sections build
on the existing function and form of the roadway, with
enhancements to provide improved access to the
commercial development and increase bus priority along
the corridor.
One major proposed change is to remove an auto lane and
provide a two-way cycle track. In addition to
accommodating bicyclists more safely than today, this
improvement is especially relevant given the number of
specialized bike stores and shops on San Diego. The bus
lane and bus stops will be moved to the left side of the
roadway for consistency with the segment south of
Franklin. The auto lane will also be restricted to buses only
during peak hours based on operations of buses and autos
with the new configuration.

Promenade at Alameda
As the pedestrian promenade on San Diego reaches
Alameda, we recognize the need to create opportunities for
connection to the northern side of this boulevard. At our
site visit we observed pedestrians crossing Alameda at San
Diego; however, the closest marked pedestrian crossings
are located 122 meters to the west of San Diego and 115
meters to the east. We propose the installation of a traffic
18

signal and pedestrian crossing infrastructure at the
terminus of San Diego at Alameda. This crossing will create
a safe and convenient connection to encourage movement
to the northern part of the city center.

The cycle track on San Diego from San Miguel in the south
would end at Alameda, but we recognize the major
connectivity issues with this proposal. Further study of
bicycle circulation and travel patterns is needed to
determine a solution to address this deficiency.
This is also an important location for bus routes along the
corridor. There may be opportunities to improve service by
potentially creating a terminus for some routes at Alameda,
depending on the number of through passengers using the
service. In addition, operations may be improved by
creating a bus depot or layover location to hold buses in
order to regulate frequency and improve performance.

Zenteno
Zenteno is currently a quiet residential oasis from the busy
movements of San Diego, Nataniel Cox, and the nearby city
center. As shown in the cross-sections below, we propose
preserving the single auto lane for very local trips and
increasing the focus on pedestrians by adding street
furniture, creating inviting green spaces, and aligning the
sidewalk at street level. We also propose a 20 km/h speed
limit to preserve the quiet residential character of the
street..
BRT Corridor Planning Workshop

Nataniel Cox
Nataniel Cox currently contains one southbound auto lane
and one southbound bus lane, completing the couplet with
San Diego. The primary focus of our proposal for Nataniel
Cox is to increase density, commerce, and mixed-use
development, which should not require many
transportation interventions. As shown in the crosssections below, the major proposed change to the crosssection of Nataniel Cox is to move the bus-only lane to the
left side and possibly restrict autos from both lanes during
peak periods. Consistent with the overall theme of our
section, we also plan to enhance the pedestrian experience
by incorporating public art and allowing room for patios
and other commercial uses near the public roadway.

Green Spaces and Public Spaces

Context
This segment currently possesses green spaces on the
northern end, composed of Paseo Bulnes and Parque
Almargo, and on the southern end, a plaza in front of
Franklin Metro station and the recently completed Parque
Zanjon. The section in between these two anchors is lacking
green spaces. Our strategy for this segment includes the
greening of Zenteno, the creation of a mural walk and the
expansion of the public spaces at the northern terminus
with the creation of Paseo San Diego.

Figure 8 - Existing green spaces
Zenteno
Zenteno is the backbone of this area and has the potential
to serve as a connector between the northern and southern
ends of the segment. The proposal of this project can be
broken down into two main phases. The first includes
streetscape improvements that will enhance the pedestrian
environment. Examples of interventions include sidewalk
expansion, installation of street furniture, and use of
landscaping that requires minimal maintenance. The
second phase focuses on the connection between Zenteno
and Parque Almargo by creating a pedestrian connection
between the existing buildings. Currently, these two blocks
(between Santa Isabel and Diez de Julio) are occupied by
Universidad Central, a supermarket, and an apartment
building. By extending the connection from Paseo Bulnes
through Parque Almargo and down Zenteno, there is the
potential to create an inviting pedestrian environment that
19

will draw visitors to the southern side of Alameda, while
also creating a neighborhood asset for local residents.
Mural Walk
As part of a larger strategy to revitalize the area by creating
a space for artists to live, work, and share, the art walk will
build off of the presence of local talent to create public
works of art that will draw locals and tourists into the
streets. Other cities have used art walks as a way to
promote local talent while bringing tourists into
neighborhoods that are considered ‘off the beaten path.’
During our site visits we observed the presence of murals
throughout the segment, but by formalizing a program
through a municipal or national tourism entity, financial
support could increase the number of murals, while

Figure 9 - Existing mural
20

formalization of the program could lead to economic
benefits for the area. By using local artists as tour guides,
the program would have low overhead costs, with the
majority of funding going towards materials. There are also
potential opportunities for artists to collaborate with local
schools to develop arts curriculum and facilitate
workshops.

Paseo San Diego
We propose extending the underpass on San Diego to
Tarapacá, leaving the section from Tarapacá to Alameda as
a pedestrian promenade. The promenade will provide
pedestrian connectivity and create a new public space as a
destination for commerce and leisure. This public space
will maintain the specialized book commerce, but will seek

Figure 10 - Proposed promenade on San Diego
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Figure 11 – Proposed green axis along San Diego

to update the kiosk infrastructure. Seating and landscaping
improvements will create a leisurely environment within
the bustling centro.

Housing, Commerce, and Identity Preservation

Housing
This area has a diverse set of housing types, including
single-family homes, multi-family buildings of varying
heights and cités. Residents in this area tend to be in the
middle and lower income groups, and there is a
considerable amount of vacant property in the area, which
is mostly concentrated on Nataniel Cox. Due to the
proximity to downtown, this area has great development

potential as has been seen in the past few years with the
influx of real estate development. This surge accompanied
by lax regulation has led to the construction of high-rise
apartment buildings next to single story and low-rise
residential and commercial buildings. In response to
concerns over these developments, the city has imposed a
moratorium on permits for new construction in the area. In
addition to a prime location, this segment has many
buildings and historical façades that should be preserved.
Our proposal for this area focuses on the preservation and
rehabilitation of existing housing stock and development
policies for vacant land. The housing preservation strategy
has two main parts. The first is to create a type of rent
stabilization policy for the area within a half-mile of
21

housing typology provides an important source of
affordable housing that would also fall under the rent
stabilization policy. However, we recommend the creation
of a fund to support the restoration of these units due to
deteriorated state of some of these properties. The value of
the cité is not only in its affordability, but its unique design
and historical relevance to the area.

Commerce
This segment has two primary areas for commercial
development: the segment of San Diego south of Matta and
the entirety of Nataniel Cox.

Figure 12 - Plan and section of proposed green streets
Nataniel Cox and San Diego. This rent stabilization policy
will ensure that those currently living in the area will not
suffer any drastic increases in the price of their rent.
Generally, this type of policy specifies a certain percentage
by which landlords are able to raise their rent yearly. Once
a tenant moves out, the landlord is free to increase the rent
to market rate, but must then abide by the same yearly
percentage increase once the new tenant moves in.
The second preservation strategy that we recommend is
the creation of a fund to protect the cités in the area. This
22

The San Diego corridor has a strong presence of small
businesses that serve specialized commercial sectors.
Between Matta and Alameda, specialized bike, electronics
and book commerce dominate the area with car related
retail and services on 10 de Julio and leather related
commerce on Victoria. The section of San Diego south of
Matta does not currently have a strong presence of small
businesses or specialized commerce.

The proposal for this segment, in conjunction with the
housing and cultural programming that aims to make this
area a home for artists and the creative economy, includes
creating the Small Business Pilot Program where the City
can encourage the creation of a sector specializing in art
supplies commerce. The Pilot Program can work with new
entrepreneurs looking to open a business, as well as
outreach to existing local businesses to offer management
and financing assistance. Beyond encouraging new types of
BRT Corridor Planning Workshop

specialized commerce, this area would benefit from the
opening of businesses that have commercial hours that
extend beyond the traditional store hours in order to create
more movement at different times of day.

Nataniel Cox has a mixture of residential and commercial
uses, with no one particular theme. We envision the
relationship between Nataniel Cox and San Diego as
complementary in that San Diego provides specific types of
commerce that attract customers from the greater region,
while Nataniel Cox will provide the local services and
amenities for neighborhood residents, as well as
opportunities for dining and entertainment that will serve
visitors and locals.
Identity Preservation
The area has several unique characteristics, including the
presence of historic facades, a large market called the persa,
and specialized commerce. We propose the following
policies and programs to preserve the identity of the area:
•
•
•
•

•

Install uniform signage and wayfinding within the
commercial district
Provide incentives for upkeep of historic facades by
owners or tenants
Maintain continuity of low- and mid-rise building
heights in future developments
Restore the persa by improving visitor amenities,
rehabilitating existing structures, and developing a
streetscape plan that considers street vendors
Install signage for the gateways to the persa from
the Franklin and future Bio Bio metro stations

23
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2 | San Miguel
Introduction
In reimagining this historic axis of Santiago de Chile, we
approach the challenge through the lens of creating a more
vital and vibrant city. Our aim is to reverse the trend of
sprawling development at the outskirts of the city by reconcentrating residential and commercial development in
renewed and extended development centers, in this case a
linear center south of the historic core. By improving access
to high-quality transit and prioritizing non-motorized
modes, we encourage a less car-dependent city.
Encompassing the municipalities of San Miguel and La
Cisterna, our proposal focuses on place-making through an
integrated approach to urban planning, multi-modal
transportation, public space, development, funding

mechanisms, and equity. We develop proposals related to
policy, design, and transportation. Strategic interventions
in this central section of Gran Avenida can help the entire
corridor evolve into a truly grand avenue.

Diagnostic Analysis

Street Design and Network
Gran Avenida and the surrounding streets currently
operate with automobile through traffic as the priority. The
wide lanes, narrow unbuffered sidewalks, and limited
greenery create an unsafe and unwelcoming environment
for pedestrians and cyclists. The street network also
provides poor connectivity; 81% of the streets that
intersect with Gran Avenida start or end there rather than
enabling transverse connections.

Figure 14 - Existing street section, lacking pedestrian crossing between park and municipal building
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Transportation
Automobiles
Gran Avenida currently has an excess capacity of space for
private cars, reflected by the high speed of traffic, which is
slowed only by the traffic lights. However, peak hours see
some congestion as the route is mainly used to connect to
the city center rather than for local trips with local
destinations. There are also specific problematic places
with traffic generated by parents dropping of their children
at school, informal or illegal parking, and cargo vehicle
activity.
Metro
Segment two of Gran Avenida has strong potential for
multi-modal integration, as it is the only segment of the
corridor with service. Surprisingly, Line 2 in this area has
not had a consistently strong impact on urban
development, and it has not yet reached its full operational
capacity. One reason is that Los Heroes Station, the point of
connection to Line 1, is one of the most saturated stations
of the network. The frequency of Line 2 must accordingly
be artificially limited to 20,000 passengers per direction
per hour, when the capacity without the network transfer
constraints of overcrowded Line 1 is closer to 25,000
passengers per direction per hour.
The new Line 6, which will soon intersect Line 2 at
Franklin, will relieve overcrowding on Line 1 and enable
Line 2 to run at higher capacities.
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Buses
The city buses have a very important function as feeders to
the Metro line and as additional and complementary trunk
support to the metro, as buses continue beyond the
southern terminus of the metro and the metro uses skipstop operation that limits local service during the morning
and evening peaks. The nominal capacity and frequency of
buses today is high enough for the demand, but the true
problem lies in the lack of regularity and dependability,
which result in very poor bus service in this area (See
Figure 4). One of the main reasons is the operation in mixed
traffic, trapping buses in peak-hour and other sporadic car
traffic. Another problem is that trunk lines 201 and 301
come from the north of the city, being delayed by the
intense city-center congestion, so when they reach this
segment they already have extremely irregular headways.
A final item to note is that feeders operate from Lo Ovalle
only to the south-west and south-east, emphasizing
morning trips to Santiago at the expense of more local
circulation.
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Figure 17 - Bus Passenger flows on Gran Avenida services, AM Peak

Figure 17 - Time-distance diagram for routes 201 and 301,
showing bunching during the AM Peak

Figure Land
17 - Scheduled
capacity, AM Peak
Use andbus
Demographics
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Land use and demographics
While the northern portion of Gran Avenida provides
residents with basic conveniences such as banks and
grocery stores, access to these services diminishes towards
the south, with a marked drop-off below Departamental.
Auto dealerships and repair shops are prevalent
throughout the segment, especially in the south, reiterating
the car’s current dominance of space in the area. The
northern end of the segment is also home to middle-income
residents, especially to the west of Gran Avenida, but
income level goes steadily down to the south and east of the
avenue. The density of residents varies greatly, but is
generally low compared to dense peripheral developments
and considering its relatively high accessibility to the city
center.

Figure 18 - Existing auto-related land uses fronting Gran Avenida
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Vision
Taking the above diagnostic analysis into account, we have
formulated the following three-part vision:

“There” to “Here”
We envision this area along Gran Avenida as a destination
in its own right, rather than simply as a means to get to the
center of Santiago. We see a revitalized south with unique
landmarks to attract not only new residents, but also
visitors from around the city. We see this prime location for
denser, transit-oriented development (TOD), close to the
city center, being made into an even more vibrant place to
live, work, shop, and visit for people of all socioeconomic
backgrounds.
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Regional to Local
Through its transformation from a place to pass through to
a place to live and work, the accompanying vision of
mobility shifts from regional to local. We imagine safe,
lively streets with fewer automobiles and more cyclists and
pedestrians. An updated BRT system offers improved
regularity and convenient local stops while improving
efficiency with logical and easily understood express
services.

Gray to Green
Becoming a truly great avenue and the centerpiece of the
surrounding area, the streetscape is enhanced with
attractive landscaping, urban design, and pedestrianoriented infrastructure. We imagine a connected network
of green spaces throughout the neighborhood, providing a
sense of tranquility within the active city.

couplet of one-way streets and the extension of the wide
greenery of Parque El Llano, anchored on either end by the
Franklin and La Cisterna intermodal stations. The area
between the paired streets will be highly accessible to
pedestrians and cyclists, with short blocks and some
internal and cross-streets designated solely for nonmotorized modes.

Transportation Operational Features
The proposed street couplet will reconfigure the use of
Gran Avenida such that its cross-section will include (from
west to east):
•
•
•
•

Proposals

Masterplan
In devising a proposed masterplan for segment two, we
propose distinguishing, in both planning and design,
landmark areas, quiet residential zones, and buffers of
public and greenspace between the two. These divisions
are noted in Figure 19.
In order to foster revitalization of the southern part of the
city, we propose a zone of focused development and
intervention, as indicated on the masterplan. This area,
running the length of the segment, will be defined by a

•
•
•

Widened sidewalk
Exclusive bus lanes in each direction
One automobile lane running northbound
Additional lane space for turns to the right or left in
the reorganized intersections (excluding left turns
onto small residential streets). This lane will also
provide some space for parking at specific points,
such as at school drop-off and commercial delivery
points
Two-way protected cycletrack
Greenery extension of Parque El Llano
Widened sidewalk
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The new, coupled one-way street (Nueva El Llano) will
serve southbound automobile traffic with two moving lanes
along shared street space. This change in circulation would
be a major intervention requiring extensive consultation
with abutters and other stakeholders. Nonetheless, we
believe that a similar urban fabric built around a pair of
one-way arterials in nearby Providencia would serve as an

appropriate precedent. On Gran Avenida, major landmark
intersections will be accentuated with level “speed table”
crossings. This at-grade design will provide a safe
environment for pedestrians and cyclists while still
enabling access for local car trips. Additionally, if additional
analysis suggests, one of the lanes could be converted for
northbound traffic during the morning peak.

Figure 19 - Proposed Master Plan
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Local car trips and congestion management
Our main proposal to alleviate congestion is to divert most
regional trips to the adjacent Autopista Central Norte-Sur
highway to the west, and to Santa Rosa Avenue to the east.
We suggest that the street couplet serve primarily local
trips, which could help to stimulate economic activity in the
area by providing calm and pleasant streets for easy access
shopping and recreation. Removal of space for auto traffic,
known as a road diet, could actually improve traffic flows
and reduce crashes, as seen in cases around the world.
Better east-west connections, traffic-light synchronization
enabled by the one-way streets, and reduced weaving of
buses with dedicated lanes should also help mitigate
congestion. As a disclaimer, the limitations to this part of

Figure 20 - Lo Ovalle, Plan

Figure 21 - Lo Ovalle, Sections with and without bus stops
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the plan is the congestion on the Norte-Sur highway, but on
one hand there are plans to improve that situation; and on
the other, the generalized increasing congestion in Santiago
is exactly why we should prioritize transit and alternative
modes in this and all future projects. We also design better
access to the Americo Vespucio highway at La Cisterna, so
car commuters can avoid the area entirely.

Improved public transportation
With the separated Gran Avenida transit corridor, shorter
routes, and the passing lane at each stop to enable holding
strategies, we expect to solve most of the irregular
headway problems and improve service in general. We
propose a reordering of both local and regional service.
Local buses will stop at every stop along the corridor, while
the express buses only at major landmark stations. With
exclusive bus lanes in segment one, we hope that the 201
and 301 lines will arrive to Franklin from the north with
improved headway regularity. Still, the feeders do not
provide the accessibility the sector needs.
Based on analysis of existing demand for Transantiago bus
services, we propose a new BRT operation, involving four
types of services: short local trunks that start in Alameda
and go along Gran Avenida, local feeders that also serve the
north-west and north-east (changing the city-center
commuting logic), and express trunks that go along Gran
Avenida or on the North-South highway between
Departamental and Americo Vespucio. Frequencies were
determined using existing demand patterns
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Figure 22 - Reorganized bus service
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Densification
We propose to encourage increased density in the new
development zone. This transit-oriented development will
provide new housing, easily accessible to the metro and
new BRT service, as an alternative to currently sprawling
suburban developments. Reversing this trend of sprawl
with TOD is crucial for lowering car dependency, the
efficient use of infrastructure, and protecting natural
ecosystems from the incursion of development at the urban
periphery.

Within the development zone, we suggest a maximum floor
area ratio (FAR) of 4 for the most densely developed land.
Most of the development zone would have a FAR between
3-4 while the surrounding residential neighborhood could
increase to an allowable FAR of 2. We envision some towers
of up to 15 stories in the densest areas, with the majority of
the development zone around 5 stories.
Projected
increases from travel demand resulting from this
densification were factored into the proposed BRT service
plans discussed above.
In order to increase the availability of housing within the
development zone sufficiently and use the space efficiently,
we propose to remove the existing minimum parking
requirements for new developments.

Equity Considerations
A frequent and unintended consequence of TOD is
gentrification and displacement of lower-income residents.
For this reason, we must carefully consider the implication

of the proposed policies with special attention to antidisplacement measures. We propose to include antidisplacement policies from the outset, whereby developers
would be required to replace housing – within the
immediate area – for any displaced residents. Additionally,
the existing community should be actively engaged in the
planning process such that their needs can be considered
and addressed. In creating a corridor of revitalization and
development, the aim is to provide underserved
communities with greater access to daily conveniences and
services, quality public space, as well as job opportunities
closer to where they live, as to be discussed further in
following sections on Mixed-Uses and Economic
Development.

Housing
The new area of development within and along the street
couplet will mean the creation of much market-rate
housing for various income groups. However, we propose
to ensure the sufficient provision of affordable and social
housing in order to provide options for low-income
residents, as well as encourage an area in which people of
varying income groups live in near one another. We
propose an inclusionary zoning ordinance for new
developments requiring that 15-20% of the new residential
units be affordable units. The cost of these affordable units
could be offset by increased FAR allowances
Public and Green Space
In order to provide greater livability and greenery to the
area, we propose extending Parque El Llano southward
33

along Gran Avenida to La Cisterna. Additionally, we connect
the existing public spaces throughout the area to Gran
Avenida by adding additional landscaping along the routes
to these small parks and with bicycle share stations. The
area within the new development zone will include highquality pedestrian public space and landscaping. The
greenery throughout the area will include native plants and
trees allowing for lower upkeep costs.
Mix of Uses
We propose a mix of uses within the new development
zone, so as to encourage vitality of the area and provide
services and conveniences within walking distance to local
residents. In addition to designing landmark intersection
with express bus stations and tabletop crossings where
Gran Avenida intersects with major streets, we propose
that these areas be primarily for commercial use with
ground floor retail and some residential buildings. Areas
along the coupled street and non-landmark sections of Gran
Avenida will be designated for mainly residential use with
ground floor retail and some commercial buildings mixed
in.

In addition to commercial, residential, and retail uses, we
recommend the creation of cultural and institutional
landmark attractions within the development zone. This
will encourage people from throughout the city, as well as
tourists, to visit the area. In Bogotá, the city built large
libraries to serve low-income residents in their
neighborhoods, along with concert halls with
internationally renowned artists to attract people of all
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Figure 23 - Land use, El Llano
income levels to the area. This strategy could be used
successfully within the new development zone in segment
two.
Funding Mechanisms
Land value capture mechanisms have been successfully
used to fund transportation, social housing, and other
infrastructure projects throughout Latin America, most
notably in Brazil and Colombia. In Chile, contribution
programs for road pavement have been used since 1927.
The basic premise is to capture the property value
BRT Corridor Planning Workshop

Figure 24 - Proposed land use, Lo Ovalle
increases that result from infrastructure improvements to
fund the improvements themselves, as well as provide
redistributive social benefits such as social housing.
Both Colombia and Brazil have passed national laws that
enable cities to capture land value in order to fund
infrastructure projects. In Brazil, building rights have been
separated from property ownership rights such that
developers must purchase the right to build beyond the
baseline FAR. Additionally, the cities encourage optimal use
of urban land through taxes on vacant land that escalate
over time and transfer of development rights. Curitiba and

Sao Paulo have used linkage operations in which
developers must provide money for social housing in order
to be granted the right to build. One important lesson from
these operations is to ensure that the social or replacement
housing is located within the development area and with
convenient access to public transit rather than building it at
the urban periphery. In Colombia, Law 388 enables cities to
receive 30-50% of the land value increase due to changes in
zoning or improvements to land use regulations. Bogotá in
particular has demonstrated various tools for supporting
low-income residents. Once a BRT project was announced,
baseline property values were established, and any
subsequent increases were be subject to capture by the
city. The project equitably distributed infrastructure
improvements and services, creating mixed-income
housing and building libraries for local residents.
We propose the following policy interventions to address
funding and equity issues not only along segment two, but
the entire corridor and potentially throughout the city.
•

•

Exactions: negotiated on an individual basis, for
development rights or special approvals. In-kind
exactions can be used to require that a portion of the
developed property be set aside for public use
(streets, schools, parks, etc.), and Financial exactions
can be used to fund infrastructure.
Charge for building rights: set FAR at an
appropriate baseline, after which developers
purchase the right to increased FAR allowances (up
35

•

•

•

to the specified limit for the location, i.e. FAR 4 for
most dense areas within the new development zone)

Linkage operations for affordable housing:
require payment from developers to social housing
fund, with housing built within the development
zone
Transfer of development rights (TDR): city
compensates owner for restrictions on development
in specific area, which can then be sold by the
property owner to allow for development in
predetermined areas

Land value taxation: building-based property
taxation which distorts land use decisions,
encourages sprawl, and discourages maintenance
and restoration of existing buildings, should be
replaced

Economic Development
The economic vitality of the area can be improved through
the creation of the development zone between the street
couplet, enabling and encouraging various employers to
locate in the area. The construction of the buildings, street
improvements, and public spaces will also create numerous
jobs. We propose to connect these new jobs to local
residents such that they benefit from the development to
the full extent possible.
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Figure 25 - Franklin Station
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Intermodal Stations
The existing design of the Intermodal Station at La Cisterna
is bunker-like, limiting interactions between passengers
and the surrounding streetscape. There is also a lack of
public space in the area. The 6-lane highway Americo
Vespucio highway, with its additional parallel service road,
and the 8-lane Gran Avenida intersect directly in from of
the intermodal station, making it an uninviting place from
which people are more likely to flee than linger and enjoy.

The new metro transfer station for Line 6, being
constructed at Franklin, is an opportunity for innovative
multi-modal connection design. Such an approach would
seek to harness the flows of passengers at the station for
the benefit of nearby commerce and street life, rather than

confining it. Visual, pedestrian, and bicycle connectivity to
adjacent green space and civic anchors, such as the San
Miguel Parish and City Hall, is a key element of the desired
openness and permeability. Balancing this desired
openness with transit efficiency and passenger comfort is a
key design challenge.

A successful design of the new station at Franklin could
help catalyze the redesign of La Cisterna, which has similar
unrealized potential in terms of connectivity to green space
and civic anchors at the other end of this segment. The
most critical factors to our solution for the La Cisterna
station are to divert and cover over the car traffic at the
station’s intersection, provide quality public space, and
open the station up to the surrounding neighborhood.

Figure 26 - La Cisterna Station redesign
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Next Steps and Phasing
Stakeholder Assessment
We envision the municipalities along Gran Avenida serving
as conveners in the process of redevelopment and
transportation improvement. The national government
would be needed for policy implementation, funding, and
additional resources related to expertise and project
prioritization. Metro and DTPM would also serve as lead
stakeholders in the process.
Additional stakeholder groups who would participate
rather than lead include the community, developers, and
employers. The groups are shown in the above figure,
together encompassing the Gran Avenida public-private
partnership (PPP).

Figure 27 - Key Stakeholders
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Further Studies
Continued progress towards the above proposals will
require additional analysis and studies. Engagement with
the local community will surely initiate questions and
priority should be given to analysis aimed at answering
these stakeholder concerns. Other studies will include:
•
•
•
•
•

Traffic modeling
Street Design Review
Development zone impact on residents and
potential displacement
Feasibility studies
Coordination with other segments

Policy Modifications
In order to implement the proposed policies, the
municipalities and possibly national government, will need
to make policy and zoning changes. The municipal code
should be updated to allow for mixed-uses and eliminate
parking minimum requirements. Additionally, the baseline
FAR should be set to a base value (e.g. 1) with the ability for
developers to purchase additional FAR allowances up to the
maximum for the specific area (e.g. 5 at landmarks along
Gran Avenida). Anti-displacement policies, linkage
operations, and economic development mechanisms should
also be implemented early on in the development process.
Final Design
Following the above phases, the final design of the various
components of the proposal will require further work.
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DTPM could hold a design competition for the intermodal
stations and landmark buildings. The stakeholder board
should oversee the development master plan of the entire
area, so as to ensure that each piece fits together
harmoniously and in accordance with the plan the
stakeholders agree upon. The community residents in
general, and existing art collectives in particular, should be
actively involved at each stage in the design process.
Implementation
Implementation of the various infrastructure projects will
be the final phase of the development process. Construction
should be conducted in phases starting with the creation of
the street couplet, then the BRT stations and the
intermodal stations, followed by the development of the
new commercial, residential, and cultural buildings.

Still, the challenges must not stand in the way of this critical
task. Not only is it necessary to shift away from the
automobile towards public and human-powered
transportation, but we must also focus on providing the
southern part of the city with convenient access to services
within neighborhoods. We believe that, as we have begun
to undertake the above proposals, an integrated approach
should be taken, simultaneously planning the policy,
design, and transportation in order to create a harmonious
and complete vision of a new, and truly great, Gran
Avenida.

Conclusions and Challenges

The road toward redevelopment and revitalization of Gran
Avenida will present various challenges, some of the most
difficult of which include:
•
•

•
•

Coordinating the various stakeholder groups
Working within the bureaucratic organization of the
nation and municipalities
Building support with the communities along the
avenue
Convincing all involved to shift priority away from
the auto-centric paradigm and toward more
sustainable multi-modal transportation
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3 | Los Morros
Introduction
Segment Three includes an eight-kilometer long avenue that
spans the distance between La Cisterna Intermodal Station in
the north and Camino Lo Blanco in the south. Technically
discontinuous from the rest of Gran Avenida, this section is
known at various points as either Avenida Los Morros or
Padre Hurtado; for the purposes of simplicity, this report will
simply refer to the street as Los Morros / Padre Hurtado.

This area passes through two comunas: it traverses the length
of El Bosque, one of the comunas that comprises the
Metropolitan Region, and it extends southward into
northeastern San Bernardo, which forms part of the Maipo
Region.

occurs in the morning as a result of this outflow. During this
time, buses become very crowded beginning in the south,
near the public housing developments.

Los Morros / Padre Hurtado also features an active street life,
wide sidewalks, and wide traffic lanes. Two of the centers of
commercial and social life are (1) an open-air market, called
Persa Los Morros, which operates on weekends near La
Cisterna Intermodal Station, and (2) Claudio Arrau, a
medium-sized cross street that the municipality of El Bosque
targeted for infrastructure upgrades and small business
development.
Vision

In terms of land use, the area around Los Morros / Padre
Hurtado is primarily residential with small commercial
establishments mixed throughout the main streets. In the
north, the majority of houses are detached units, though
multiple families often occupy the same residence. Density
increases dramatically in the south, where public housing
developments are located between Condell and Gustavo
Campaña Gandarillas.
El Bosque includes a population of 190,000, characterized by
a high level of poverty. The majority of residents have low or
very low incomes. Most employed adults work north of the
area, leaving their homes in the morning to travel more than
an hour to the city center. While traffic on Los Morros / Padre
Hurtado generally flows smoothly, peak-hour congestion

Figure 28 – Percent of population in low income groups, 2002
census
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Los Morros / Padre Hurtado in El Bosque is very promising
area with many natural and economic assets, including open
space to the south, a large, relatively young population, and
successful open-air markets. However, it remains
geographically isolated from the rest of Santiago, and yet
economically and socially reliant on the rest of the city. Los
Morros / Padre Hurtado and its environs currently exist as an
outpost—an underdeveloped settlement dependent on the
central city for its income and consumption. This translates
into low quality of life for residents and undue stress on the
transportation system, which provides residents their only
means of accessing jobs and goods.
Our goal is to transform Los Morros / Padre Hurtado and the
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surrounding neighborhood from an outpost into a nucleus—a
self-sufficient community, integrated into the city fabric, that
can satisfy residents’ needs and provide a high quality of life.
On the one hand, this involves strengthening the external
connection to the centers of both Santiago and San Bernardo
to reduce the area’s geographic, social, and economic
isolation. On the other hand, it involves inward-looking
strategies to build the community’s own social and economic
independence.
Given these objectives, we have identified four main areas of
interventions:
•

Improve connectivity
Transform El Bosque and northeastern San Bernardo
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Figure 29 - Commuting flows (data from municaplity of El Bosque and SECTRA 2006)

into a hub of activity
Transform Los Morros into the backbone of El Bosque
and the community’s “front lawn”
Recreate La Cisterna as a gateway to El Bosque

These interventions are designed to improve economic
opportunity, promote active public spaces, foster a local sense
of identity, and incorporate community engagement.

While improved transport is necessary and BRT is
accordingly promising the area, the transport challenges the
place faces are compounded by the lack of local employment
and development opportunities. We thus focus on those as
well, recognizing that our strategy is but one of various likely
possibilities that ultimately can only be developed in strong
partnership with local stakeholders.

Connectivity

Existing Transport Options
Los Morros / Padre Hurtado is currently serviced by four bus
routes.

1. The 301 starts at San José and Los Morros / Padre
Hurtado and travels north to La Cisterna Intermodal
Station, making a slight detour at the northern end
where Los Morros / Padre Hurtado is unidirectional
north-south. From La Cisterna, it continues north on
Gran Avenida to the center of Santiago.
2. Because of a successful open-air market, El Persa Los
Morros, that operates in the northern end Los Morros
/ Padre Hurtado on the weekends, the 301 follows a
distinct route on Saturdays and Sundays, crossing over
to Gran Avenida south of the market.

3. The 301 express (301e) runs during morning peak
hours on weekdays. Its route is similar to the regular
301, except that it detours from Los Morros / Padre
Hurtado early and avoids the one-way portion of Los
Morros / Padre Hurtado in both directions, using
Avenida Baquedano for southbound buses.
4. From south-north, the 301c originates at Avenida San
Francisco (parallel to Los Morros / Padre Hurtado, and
the border between El Bosque and La Pintana
municipalities) and heads west on Lo Blanco before
turning north on Los Morros / Padre Hurtado. It turns
left on Los Tréboles and finally right on Gran Avenida
before terminated at La Cisterna Intermodal Station.

La Cisterna Intermodal provides connection to two of the
city’s five existing metro lines: line 2, which connects to the
northern edge of the city as well as the east-west line 1; and
line 4A, which connects to the western half of the city via line
4.
The corridor currently faces several major transportation
issues:
•
•
•
•
•

Overcrowding
Fare evasion
Congestion in La Garganta, just before La Cisterna
Discontinuous, poorly-planned bike lane
Little connection to the center of San Bernardo

Existing Transit Issues
Overcrowding
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Bus overcrowding is a problem during morning peak-hour
traffic, when a high volume of passengers in the south boards
the buses to travel to La Cisterna and the city center. Buses
quickly fill and become too crowded for passengers to board
at stops further along the route.
Fare Evasion
High levels of fare evasion have been noted at the southern
end of Los Morros / Padre Hurtado, particularly during

morning peak hours. It is possible that fare evasion is not in
fact a serious problem. A large number of people boarding in
the south alight at La Cisterna Intermodal Station to transfer
to other buses or the metro. In that case, they are almost
definitely paying when they board the next bus or train.
Because of the integrated fare system, their payment is
identical regardless of when or where they make their
payment along the journey. Nonetheless, DTPM should take
steps to avoid fare evasion if possible. This is particularly
important if a BRT system is instituted, as this would

Figure 30 - Current bus routes
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presumably minimize transfers to the metro.

La Garganta
“La Garganta” is the segment of Los Morros / Padre Hurtado
that runs north from Observatorio to La Cisterna. Traffic is
higher and lanes are narrower in this area, and a left-hand
turn to enter La Cisterna causes congestion during peak
hours. To mediate these problems, we propose:

repurposing this portion of the avenue as a bus- and bikeonly road, and
2. reversing the direction of traffic to flow south to north.
1.

Other vehicles will be encouraged to re-route to Gran Avenida
on car-oriented streets: Balmaceda, Lo Blanco, Lo Martinez,
and Observatorio. Re-routing will alleviate traffic congestion
and will facilitate bike lane improvements along the corridor.

Bike Lanes
A bike lane currently runs along portions of Los Morros /
Padre Hurtado; however, poor design currently imits its
effectiveness. First, the lane is discontinuous and fragmented.
Moreover, because it is not separate from the sidewalk,
pedestrians frequently obstruct the path. Cars occasionally
park on top of the lane, as well. These hazards could be
eliminated through better design.
We propose to reorganize the street to construct a continuous
bike lane at street level, separated from vehicular traffic. The
lane would run the entire length of Los Morros / Padre
Hurtado and would be painted green to further distinguish it
from the auto lanes. The lane would form an integrated
network with the area’s other bike lanes.

Connection to San Bernardo
San Bernardo is currently a major trip destination for
residents of El Bosque—particularly for work. The close
proximity to the center of San Bernardo and future economic
development and will likely attract even more residents in
the future. However, all existing Transantiago routes are
currently oriented towards the center of Santiago. There are
several colectivo routes that extend into San Bernardo, but the
connection from El Bosque to the center of the southern city
is quite limited and travel times are long.

Proposed New Services

Intervention 1: BRT
To reduce crowding problems and improve connectivity, we
propose adding an additional peak-hour service to transport
passengers from four key bus stops in the south of El Bosque
to the city center. The first proposed route would begin at San
José and Los Morros / Padre Hurtado and travel north,
stopping at Condell, Balmaceda, and Lo Blanco before cutting
across Lo Blanco to continue north on Gran Avenida all the
way to the city center. The bus would then travel along Gran
Avenida to the city center. After dropping off passengers at
the city center, the bus would return to Los Morros.
In order to flexibly integrate with the proposed BRT service
in Section Four, the express bus would be a BRT vehicle with
doors on both the left and right; this will facilitate boarding
from conventional bus stops as well as left-lane BRT stations.
The express service will operate from 6 am to 10 am.
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The Empresa de los Ferrocarriles del Estado (EFE) plans to
build an additional stop along its commuter line for
Balmaceda and Gran Avenida, which residents from the
southern terminus of Los Morros / Padre Hurtado may wish
to access. Once the train station is complete, the express BRT
line would be extended west along San José and briefly north
on Gran Avenida to reach the station.

The 301, meanwhile, would continue running down Los
Morros / Padre Hurtado as usual, with one minor change.
During weekday morning peak hours (when the BRT is
running), the 301 will begins its run to the center of Santiago
at Lo Blanco, rather than San José in the south. As it does
currently, o weekends, it will deviate from Los Morros /
Padre Hurtado in order to avoid the Persa Los Morros.

Figure 31 - Proposed trunk services
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Intervention 2: Circulator
The second proposed transit route would be a loop to connect
residents of El Bosque to the proposed new EFE station at
Gran Avenida and Balmaceda, and to improve public
transport access to San Bernardo. This would require
connecting Balmaceda all the way through to Gran Avenida.

Intervention 3: Unobstruct La Garganta
The portion of Los Morros / Padre Hurtado between Juan
Solar Parra and Vicuña Mackenna, known as “La Garganta,”
currently runs north to south, against the primary flow of
traffic during morning peak hours. We propose reversing the
direction of traffic on this segment and making Los Morros /
Padre Hurtado bike and bus only. Auto traffic would be
rerouted onto Baquedano, a parallel street, and Gran Avenida.

Figure 32 - Proposed circulator and reconfiguration of La Garganta
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A hub of Activity
The primary objective of transforming El Bosque and
northeastern San Bernardo into a hub of activity is to create
economic opportunity for the existing residents in order to
build wealth and enhance local quality of life. However, such
interventions also serve transportation goals by reducing the
need for residents to make long commutes into the center of
Santiago for work.
We have developed four specific strategies for meeting this
goal:

Promote (peri)urban agriculture on underutilized land
2. Support and expand existing ferias libres
3. Promote employment and procurement opportunities at
existing anchor institutions
4. Support the revitalization of key commercial corridors
1.

(Peri)Urban Agriculuture
Urban agriculture is the cultivation, processing, marketing,
and distribution of food and horticultural products in intraurban areas. It often takes place in small garden lots
interspersed within residential or commercial area. In this
case, because Los Morros / Padre Hurtado is situated on the
urban periphery, with access to large, undeveloped plots of
land, the possibility of larger scale, periurban agriculture also
exists.
The primary objective of instituting urban agriculture in this
area would be to kickstart the local economy and create
opportunities for job and business creation. However, the
outcomes of this intervention would extend beyond the
economic realm to foster a sense of place, identity, and

48

ownership, and to provide low-cost, high-quality produce to
local residents. Situated on the urban periphery, this area
actually has a long history of urban farming. In 1941, Chile’s
national agrarian reform subsidized workers to purchase and
farm land in La Pintana (which then included present-day El
Bosque) as part of a larger anti-poverty strategy. Southern
Santiago was chosen at that time for its proximity to both the
fertile Maipo River Basin and the center of Santiago, benefits
that the area still boasts today.

Enthusiasm for urban agriculture diminished over the
intervening decades but has recently reemerged at the
international, national, and local scale. Internationally, the
Food and Agricultural Organization (FAO) of the United
Nations has adopted urban agriculture as a key strategy
across Latin America and within Chile specifically. Cities and
regions in other Latin American countries have successfully
adopted urban agriculture, including Quito, Ecuador, and
Rosario, Argentina. In Southern Chile, the Center for
Education and Technology for the Development of the South
(CET SUR) has created a network of urban farms throughout
the Bíobío Region. Partnering with civic groups and
government agencies, the initiative has placed a special
emphasis on business formation and the commercialization of
produce. This has helped generate wealth for many
beneficiaries, the majority of whom are women. The city of
Valdivia has also created 22 agricultural microenterprises,
providing a source of permanent employment and additional
temporary job during the harvest season.

BRT Corridor Planning Workshop

Somewhat surprisingly, urban agriculture has not been
widely supported or adopted in Santiago; however, this is
now changing. La Pintana, one of the municipalities bordering
El Bosque, recently launched a partnership with La
Universidad de Chile to train residents on urban growing
techniques. The program trained 70 people in 2012—all free
of charge—and plans to hold seven additional trainings this
year.
While some urban farms do exist in the northern portion of El
Bosque, there are currently none to the south, where land is
more plentiful and less densely settled. This constitutes a
tremendous opportunity for the municipalities of El Bosque
and San Bernardo, which are in a position to launch initiatives
similar to those in Bíobío and La Pintana. Partners that could
assist with planning and implementation include the Red
Agricultura Urbana and Cultivos Urbanos, two recently
formed grassroots advocacy organizations, as well as CET
SUR, La Chile, and the Municipality of La Pintana, which can
draw on their previous experiences instituting such
programs. Potential sources of funding include the national
Fondo de Solidaridad e Inversión Social (FOSIS), FAO, Vida
Chile (an initiative of the Chilean Health Ministry), and the
Ministry of Agriculture, which provides block grants to
municipalities in rural provinces (including San Bernardo,
which is part of the mostly rural Maipo Province).

Three possible strategies could be undertaken to pursue
urban agriculture development. First, portions of large
underutilized lots in the southern end could be purchased
and converted into agricultural operations. We have
identified 1.67 square kilometers (486 acres) of such land.
Second, much smaller areas could be carved out of

underutilized lots slightly farther north. While these lots are
closer to many people’s homes and more integrated into the
urban fabric, they are also currently the site of many informal
homes and commercial activities. Launching an agricultural
initiative would likely require the displacement of vulnerable
populations. The third option would be convert certain areas
of sidewalk to micro-scale gardening. This is particularly
feasible in the southern end where the roadbed is very wide.
This is the least robust of the three options but the most
immediately actionable. Therefore, we recommend
proceeding wit the first approach, or pursuing the second
strategy only after completing very careful studies of a
potential parcel’s existing uses.

Figure 33 - Sidewalk gardening sponsored by the Red Agricultura
Urbana, a Potential Partner
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Ferias Libres
Ferias libres, or open-air markets, play an important role in
Chilean public life. Location, hours, and vendor licenses are
regulated by the municipalities in which the ferias operate. In
order to get a license, vendors must be residents of the
municipalities in which they sell; though there are
documented instances of feriantes fraudulently obtaining
licenses, the local requirement means that supporting and
expanding the ferias can be an important local economic
development strategy.

On weekends, traffic is currently rerouted from Los Morros /
Padre Hurtado to Gran Avenida to accommodate Persa Los
Morros. Our proposal to permanently reroute cars to Gran
Avenida and create a bus-, bike-, and pedestrian-only street
for this portion could make limited market operations
possible on weekdays as well. The municipality could support
a more permanent market by adjusting the allowable hours of
operation and possibly constructing permanent or semipermanent structures to shelter vendors and provide storage
for their wares.

The ferias libres also have an important connection to the
(peri)urban agriculture strategy described above. The ferias
libres already serve as an important source of produce for
many low-income santiaguinos. In 2002, low-income
households purchased 90 percent of their produce at ferias
libres (versus just two percent for high-income households),
citing the higher quality and lower prices these markets
offered.1 The area around Los Morros / Padre Hurtado
currently has relatively few supermarkets, suggesting that
ferias libres already play an important role in supplying the
community’s food. Connecting the ferias libres to (peri)urban
farmers could also be crucial to commercializing locally
cultivated produce.

We recommend developing anchor industries and institutions
within Section Three. “Anchor institutions” are medium- to
large-scale employers that are likely to remain in an area due
to fixed capital or local needs. Several existing hospitals and
healthcare facilities provide employment not only for highly
trained medical professionals, but also for a host of workers
in supportive services: laundry, food services, waste disposal,
cleaning, maintenance and repairs, administrative assistance,
etc. We recommend targeted policies at the municipal level to
expand the healthcare sector and attract additional
businesses of this nature. Policies should also promote the
use of local labor and services whenever possible; this will
foster future economic growth and provide an additional
opportunity for urban/peri-urban agriculture to integrate
within the community.
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Though El Bosque and San Bernardo are densely settled
residential areas, they have relatively few ferias libres. The
two primary markets are Persa Los Morros in El Bosque and
Persa 40 in San Bernardo. Persa Los Morros, which operates
on Saturdays and Sundays is a focal point of neighborhood
social and economic life and contributes strongly to the area’s
civic identity.
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Anchor Institutions
Urban and peri-urban agriculture offers a promising strategy
to promote local identity, increase food availability, and
generate a certain degree of economic benefits. However,
given the number of residents in the southern end of Section
Three, a larger economic development strategy is necessary.

Figure 35 - Existing anchor institutions

Figure 34 - Key commercial corridors

Social organizations and institutions could partner with El
Bosque to offer training programs for individuals wishing to
develop skills in related fields.

Avenida Lo Martínez is another prime candidate for such
investments. It, too, benefits from many intersecting side
streets (59 in all) and short block sizes, particularly on the
western half. It has a much wider roadbed than Claudio
Arrau, but much of this has already been turned over to
public space, creating a smaller-scale and intimate-feeling
streetscape.

Commercial Corrridors
One of the keys to developing Los Morros / Padre Hurtado is
to support the commercial revitalization of major intersecting
streets. One existing example of a strong commercial corridor
is Claudio Arrau, which boasts a newly renovated streetscape
and many neighborhood-serving retail establishments.
Claudio Arrau’s success is due in part to its unique urban
design — it is the spine of many intersecting residential
streets, providing ample access to the street and creating
short, very walkable blocks—and in part to concerted
municipal investments.

Many commercial uses already exist on the corridor;
however, these could be built up further targeting businesses
in the area for façade improvement grants, small business
loans, and business assistance. Changes in zoning could help
as well, and public investment in street lighting could
enhance local commerce and public space.
Avenida Lo Blanco is another wide but highly underutilized
street. The avenue has many major institutions along it,
including El Bosque’s Estadio Municipal and Hospital El Pino.
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It is currently a major thoroughfare for buses and, under our
proposed BRT intervention, would become an even more
crucial transit corridor. While Lo Blanco is quite green toward
the western side, the eastern portion is relatively barren, and
could benefit from targeted investments in landscaping.
The southeastern corner of the intersection with Los
Morros/Padre Hurtado should be an area of particular focus.
Currently, the hospital is set back from Lo Blanco and offers
only a blank wall to the avenue. has a blank wall facing Lo
Blanco should. Behind it there is large vacant lot that is
currently being used as a dumping site. This area could be
transformed into a park or other space to benefit the public.

Front Lawn

The main avenue of Los Morros / Padre Hurtado has wide
lanes, wide sidewalks, and active street life, but several
improvements could enhance existing public spaces and
imbue a greater sense of local identity. These initiatives aim
to transform the avenue into the backbone of El Bosque and
San Bernardo, as well as the community’s “front lawn.”

In terms of structural improvements, the street width should
be reconfigured in order to improve public spaces for the
residents, who already use the streetscape for walking,
playing, vending, and other daily activities. Traffic lanes could
be narrowed in order to create a park-like ribbon of green
space along the avenue. This would serve an important
function as a green space for local residents, many of whom
live in crowded conditions far from existing parks. Some of
this space could be used for small-scale neighborhood
gardening, as described previously.
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Bus stops should be redesigned to provide a better user
experience. Due to ample street width, the bus stops could be
located in the median, with center-boarding buses, in order to
move heavy traffic away from the sidewalks and bike lane. In
addition, bus stops in the southern end of the corridor should
be equipped with pre-pay facilities in order to speed boarding
and alighting during peak hour service; this will further
alleviate congestion issues.
By narrowing the lanes and placing bike lanes immediately
adjacent to vehicular traffic, our interventions act as natural
traffic-calming mechanisms. This will allow for the removal of
speed bumps, which can make passenger’s travel experience
more uncomfortable. Constant, slower speeds will also be
more fuel-efficient than speed bumps.

Figure 36 - Example center lane boarding platform near Lo Blanco
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Figure 38

Figure 37
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La Cisterna Station
La Cisterna serves its purpose as a functional space for transit
interconnections. However, its form could be greatly
improved in order to integrate it within the community. The
building’s grey façade, metal fences, poor pedestrian access,
and lack of windows combine to give it the air of a bunker. We
propose several interventions to improve the facility in the
short term.
In the longer term, however, dramatic renovation should be
undertaken to transform this structure into a more
welcoming, permeable facility with better accessibility, active
public spaces, and inviting architecture.

would need to be installed to accommodate new vehicle
technology.

In the long term, La Cisterna should be redesigned in order to
serve its transportation functions while improving its urban
form. The building should include iconic architecture that
reorients activity outwards. A rooftop park and art
installation should be considered in order to create additional
public spaces and foster local identity at the site.

For the first phase of improvements, La Cisterna can begin
making simple pedestrian improvements by raising and
painting crosswalks. The fence could be removed and
landscaping could be done outside the building. In addition to
these structural improvements, the facility should also begin
operating around the clock; it currently closes for several
hours each night, even though transit services continue to
run, and this poses security problems for individuals who
must make transfers on the street.
For phase two, La Cisterna should improve façades and
entrances to open up to the street. Streetlighting should be
installed for security, and windows and skylights could be
added to the building to allow natural light to enter the
station. Outside the station, additional vendors and perhaps a
feria could be encouraged to sell goods, and power lines could
be buried. Inside the station, an electric bus charging station
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Figure 39 - Existing underground waiting area
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Table 2 - Phasing of La Cisterna Redevelopment
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4 | El Bosque
This segment, located to the west of Los Morros between La
Cisterna in the north to Balmaceda and Freire in the south,
has a unique set of opportunities and challenges:

1. Transportation flows are inefficient
2. Potentially newly-available land at the El Bosque
Chilean Air Force (FACH) base presents an
opportunity for large-scale urban development
3. Many advocates in the surrounding communities want
an extension of Line 2 of the Metro, not a bus 57system
4. Intersections and networks of perpendicular streets
could be better designed for biking and pedestrian
activity.

To address these challenges, our proposal focuses on three
main interventions, developed in phases over time:
•

•

•

The introduction of an electric BRT system that can
increase efficiency, lower travel times, and be
perceptually competitive with the Metro for residents
of the surrounding community.
An innovation cluster around the research and
development of electric vehicle technology as the key
feature in a long-term development framework for the
FACH land
Urban design interventions at key intersections
along the corridor that will prioritize transit and nonmotorized transportation while creating new
destinations,
residential
and
commercial
opportunities, and greater connectivity to the
surrounding neighborhoods.

Our proposal is designed as an exercise in big-picture
thinking and a potential avenue for further research based on
our observations. We recognize the constraints in our own
time and expertise, and further research and public outreach
is necessary to identify the myriad of financial, institutional,
logistical and legal requirements. Nonetheless, the
opportunities presented in the following pages present a
compelling vision for this segment of Gran Avenida into the
future.

Context

El Bosque is located about 9 KM from the center of Santiago.
It is home to about 163,000 inhabitants with a total of nearly
45,000 housing units. The area is bordered by San Bernardo
to the south, La Cisterna to the north, San Ramón and La
Pintana to the east and Lo Espejo to the west. It is an area of
lower and middle class residents that has been losing
population over the past 10 years. El Bosque’s two main
avenues are Gran Avenida and Los Morros.

Table 3 - Study Area Demographics
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The area is a mix of residential and commercial development.
This particular section of Gran Avenida is marked by a large
institutional facility on the west side of the street, the Chilean
Air Force (FACH) El Bosque Base. Spatially, the facility acts as
an 3 km-long impermeable wall along Gran Avenida. The
study area comprises about 18 square kilometers.
According to the 2002 Census, this segment is home to
140,000 residents. As shown in Table 3, a larger proportion of
the population is fairly young, and the area is likely home to a
large number of families with children. The map below
reveals that the age range appears to be relatively well
distributed across the neighborhood, with a few
concentrations of elderly households along Gran Avenida.

This area has a high concentration of middle class residents,
with lower income residents concentrated to the east along
Los Morros. Residents from highest income group (ABC1) are
only predominant in only a few census tracts.

Figure 40 – Segment Overview
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Figure 41 - Income groups
BRT Corridor Planning Workshop

Built Environment
The built environment along Gran Avenida is primarily one
and two story buildings with a mix of single family and
multifamily residential dwellings. In recent years a few larger
multifamily developments of about twenty stoies have sprung
up near the Lo Blanco intersection, providing small, market
rate apartments. Social housing of varying age and building
structure is concentrated along Lo Blanco and Los Morros.

El Bosque is home to diverse set of small businesses both
along Gran Avenida and perpendicular arterial streets linking
to Los Morros. The majority of the businesses are small
locally-owned shops that provide local residents with food
and entertainment. Additionally, we observed a particularly
high number of small auto-focused shops along Gran Avenida.
The only large scale commercial center is near the northern
edge of the corridor near La Cisterna, dominated by a large
grocery store and home improvement center, both set back
from the street behind large parking lots.

Perpendicular arterial streets have the potential to be
designed as walking streets programmed for specific
commercial activity and serving as key connectors to Los
Morros. The street Claudio Arrau already exemplifies some of
these qualities and could be a model for other programmatic
and streetscape interventions.

Figure 42 - Current development trends
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Air Force Base
FACH established its presence in the community in the early
twentieth century and has served various purposes over the
past hundred years. The base currently serves as a training
center for air force and special forces personnel, though its
limited runway length means that most of the fleet’s
advanced aircraft and actual operations are based at the
larger Santiago International Airport. Spatially, the FACH
acts as an impermeable barrier along Gran Avenida and has
not been amenable to walkability, public space, or
commercial development. A high concrete wall or high metal
fencing divides the campus from the sidewalk along the entire
length of FACH. Due to this division and lack of public activity,
much of this area of the street feels isolated and unsafe.

Figure 43 - Abutting commercial and institutional uses

Figure 44 - Wall along FACH base
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It is unclear what precise impact the FACH as an anchor
institution has on the local community. For this analysis we
realistically assume that the students, teachers,
administrators, and support staff are an important customer
base for many of the shops and services in the area. We also
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believe that some of the housing in the area is reserved for
personnel associated with the institution. Overall, the
presence of FACH creates a number of spillover effects that
are important for the economic stability of the neighborhood.

However, FACH is likely to leave this site. Anecdotal reports
suggest that the FACH is planning on relocating to a larger
location along the Chilean coast in the near future. For the
purposes of this exercise, our team is assuming that FACH will
vacate the site in the next few years and that the Chilean
government has no alternative development plans for the
land. We see this as a tremendous opportunity to envision
how this area could be transformed, as is reflected in the
proposal that follows.

Transportation
The study area is primarily served by Transantiago Bus
service. Two major trunk routes, the 201 and 211, pass along
Gran Avenida. Additionally, a number of smaller feeder
services connect to these trunks as well as link areas to the

Figure 45 - FACH Base

intermodal station at La Cisterna. The Metro 2 Line ends at La
Cisterna, and local residents have long advocated the
extension of metro service further into their neighborhood.
The map below shows the path of the trunk and feeder
service in the area.

In addition to these bus lines, a number of colectivo services
also operate in the area offering access to other sections of
Santiago. Collectively, a large number of buses are using the
roadway. The table above reveals that morning headways for
the 201 are near 2 minutes during the AM peak, which
translates to nearly 30 buses per hour. Such frequency is
excellent for residents and demonstrates great demand for
public transportation. However, there may be more efficient
ways to offer the same level of service with fewer buses
traveling faster along the corridor.
The area also has lower rates of car ownership than the city
as a whole (which is around 0.5 cars per household). It is

Figure 46 - Existing bus service
61

important to note that this average is most likely inflated by
the rates of ownership in wealthier districts, some of which
have vehicle rates of 4 cars per household.

We conducted an analysis of origin and destination flows in
this area as well as mode choice for our study zone. It is
important to remember that much of this data is derived from
the 2001 travel survey, which predates Transantiago
operations, but nonetheless offers valuable insight into local
travel patterns. Using the data we had access to, we found
that the area along Gran Avenida has lower saturation levels
compared to many other areas of the city, with values in the
lowest range of 0 – 2,221 vehicles per hour.
Not surprisingly, many of the trips originating from our study
area are destined to the center city and other and intraneighborhood trips. We were surprised to see the large

Figure 47 - Household vehicle ownership
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number of trips traveling to San Bernardo to the south, which
may reflect the attraction of the large mall and increasing job
opportunities in that growing section of the city. The work
destination analysis shows a similar pattern, though with
fewer trips to the northwest. What is clear is that many
people are heading to destinations along Gran Avenida.. It
should be noted that given the age of this data (2001), is likely
does not reflect more recent patterns that includes trips to
the upper class suburbs in northeast Santiago.
Local residents appear to leave the area in the morning and
return in the evening, while non-residents arrive in the
morning and leave in the evening, suggesting they work
elsewhere in the city. These data also suggest that most
residents of the area have trips in the morning starting at 6
am, and they don’t arrive back in the neighborhood until
about 8pm, suggesting that many residents may spend a great
deal of traveling.

Figure 48 - Time of trip starts (Data from SECTRA, 2001)
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Figure 49 - Travel patterns (data from SECTRA, 2006)
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Major Challenges
Considering our analysis of the current conditions, our
team has identified four major challenges to address in our
proposal:
Transportation flows are inefficient.

There are large numbers of buses passing through the area
constantly to satisfy the transportation needs of the local
population. Finding efficient ways to streamline the
movement of local residents to the destinations they seek is
a priority.
Newly-available FACH land presents a tremendous
opportunity for urban development.

The Air Force property acts as a wall on one edge of the site
and has stymied development along Gran Avenida. With the
prospect of FACH leaving the area, we see an opportunity
for new development to integrate new public spaces, urban
amenities, and economic growth.
The surrounding community wants Metro, not a bus
system.

The community recognizes a need for updated
transportation infrastructure and service and has long
advocated the extension of the Metro. This desire has
resulted on the community responding negatively to
proposals for street and bus service improvements.
Furthermore, the community has fervently fought to retain
mature trees along the avenue. Previous attempts at
64

intervention have resulted in hostility and a negative
impression of Transantiago.

Intersections and networks of perpendicular streets
could be better designed for biking and pedestrian
activity.
We see missed opportunities in the urban design and
streetscape of the perpendicular roads linking Gran
Avenida with Los Morros to the east. A few major
intersections in particular could be key points for
intervention: La Cisterna, Alejandro Guzmán, Claudio
Arrau, Lo Blanco, and Balmaceda.

Proposed Solution

Our proposal for Section 4 of La Gran Avenida is to develop
an urban design and transportation system that acts as the
backbone for a framework for future growth. By
prioritizing the pedestrian experience at intersections,
streamlining transportation services into dedicated BRT
lanes, and integrating policies for housing and economic
development, La Gran Avenida can serve as a model for
future development in other sections of Santiago and
beyond.
Our goals are four-fold:

1. Develop a perceptually competitive alternative to
metro through a BRT and urban design system and
that is relevant and meaningful to the surrounding
community
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2. Create a series of nodes with a unique, consistent
language that prioritizes the integration of BRT into
the human experience of the street as a framework
for future development
3. Present a plan for the adaptive reuse of FACH land
that spatially integrates into the surrounding
neighborhoods while also embodying a bold, longterm vision for inclusive and sustainable economic
development for El Bosque and Santiago as a whole.
4. Introduce a suite of policy packages and innovative
electric vehicle technology that goes beyond
transportation needs.

date employment data, to design value-capture
mechanisms and workforce development programs that
will benefit the existing residents and avoid displacement

Innovation Cluster Strategy
The city should consider policies regarding “innovation
clusters” in the redevelopment of the FACH land. In the
United States, cluster-based economic development
strategies and the horizontal integration of firms in

Our proposed system is comprised of a collection of
adaptable, scalable pieces to accommodate growth and
development over time, both in our immediate section of La
Gran Avenida as well as across the rest of the corridor and
city at large.

Phase One, Short Term: Building Support and
Setting the Stage

Phase one of our proposal aims to build broad support and
achieve a set of initial concrete interventions to build the
framework for future expansion. Research, outreach to
stakeholders, and a new master plan should include the
following components:

Additional surveying
Complete a survey of El Bosque to understand the rates of
renters versus homeownership, as well gather more up-to-

Figure 50
65

complimentary sectors creates dense knowledge networks,
high demand for skilled labor, a strong environment for
entrepreneurship and small businesses, and a myriad of
spillover effects to the surrounding area.

We propose an innovation cluster around the research and
development of electric vehicle technology. Chile controls
70% of the world’s known lithium reserves. An increasing
international demand for lithium batteries for use in hybrid
and electric vehicles means that Chile could capitalize on
this industry in the long term. A new institution called the
Center of Lithium Innovation (CIL) already operates within
the University of Chile in central Santiago. Other smaller
initiatives around electric vehicle technology suggest that
this has the potential to be a strong industry for Chile in the
future.

Repurposing the FACH land for this purpose makes sense
for a number of reasons. Adaptive reuse is a more
sustainable building strategy than new construction,
particularly considering that the FACH buildings are in
good condition. New road networks and high-quality urban
design will increase connectivity along Gran Avenida and
integrate into the existing neighborhood. The campus is
large enough to accommodate testing facilities, spillover
projects, and additional housing and commercial space. The
future electric BRT lines along Gran Avenida would be the
testing grounds and public showcase for new technology.
To facilitate the transition within the surrounding
community, this center could integrate small business
development and business incubation programs,
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particularly targeted at existing autofocused shops along
Gran Avenida. Additionally, considering that the FACH
campus employs a number of service workers, a new
research campus could retain those jobs.
However, regional innovation clusters cannot just be
created out of nothing. Rigorous empirical analysis must
ground any cluster strategy or policy intervention. For the
purposes of our proposal, we recognize the constraints in
our own time and research expertise. Further research
should include
•

•
•

•
•

an analysis of regional industry concentrations and
supply chains
the viability of electric vehicles as a future research
expertise
the administrative capacities of existing universities
and research institutions as well as potential
partnerships with international institutions
national strategy around lithium extraction, advanced
manufacturing, and electric vehicle development
analysis of both city- and national-level programs such
as tax credits for research and development, education
and workforce training policy, small business finance,
regulations on intellectual property, and fast-track
permitting and other regulatory easing to incentivize
desired development

Our proposal recognizes these uncertainties but assumes
that this analysis has been conducted and that an
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innovation cluster in the research and development in
electric vehicle technology is a sound investment.
Establish a series of “nodes” at five key intersections

Redesigned intersections of Gran Avenida with La Cisterna,
Alejandro Guzmán, Claudio Arrau, Lo Blanco, and
Balmaceda serve as hubs of activity along the corridor and
serve as key BRT stops. Each intersection will include:
•

•
•
•
•
•

BRT stops with consistent signage and stop design
creating a consistent, recognizable language of the BRT
line
Attractive public space at the intersection
Raised pedestrian crosswalks
Increased density of housing and commercial space
Streetscape improvements such as plantings and
seating
Additional parking to accommodate the anticipated
commercial activity

Circulation Networks
“Green arteries” link the corridor to Los Morros to the east,
including a network of bicycle lanes, new trees planted in
the medians and/or along sidewalks, and streetscape. In
the FACH base, a network of new roadways integrates
development into the existing grid and links to the major
road networks on the Western edge of the FACH land. New
circulation patterns will take into account the existing
highway entrance as well as the planned train station in the
southwest corner of the FACH land. These roads will be two
lanes wide and include on-street parking.

BRT Service
It is very important to prove to El Bosque residents that a
BRT line can satisfy their commute and comfort needs as
well as or better than a metro line. BRT systems in general
can be implemented with regular buses. However, for this
specific case, it would be advisable to invest in new,
comfortable, aesthetically-pleasing vehicles as a way to
build public support.

Phase Two, Medium Term: Implementing Electric
Vehicle Technology

Adaptive Reuse of Existing Buildings
As discussed in phase one, we propose that the existing
FACH campus be redeveloped into an innovation cluster
around the research and development of electric vehicle
technology. The first stages of this development would
include classrooms, lab space, office space, business
incubator space, and additional commercial space along
street frontages for spillover businesses. This development
could take multiple forms, and precedents to inform a longterm vision for the site are presented in phase three.
Linear Park
The old runway in the FACH land could be redesigned as a
long linear park linking the two disparate neighborhoods
on either side. This could become a relic of the former
FACH use and a popular public amenity over time if
planned, designed, and maintained effectively.
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Residential and mixed-use development
The master plan from phase one would set new zoning
guidelines to help guide new development over time. Our
team proposes that high-density commercial and mixeduse space be concentrated along the new road network in
the FACH redevelopment. The master plan could integrate
residential development with the innovation zone strategy
to provide housing for new students and workers.

An affordable housing strategy is a key consideration as
this area develops over time. We propose integrating
affordable housing policies with the proposals in other
sections along the corridor. Further research is needed to
understand the specific policies and subsidies available in
Santiago relevant for this proposal.

BRT Corridor Propulsion Upgrade
To further promote the forward-thinking, efficient, and
comfortable elements of the BRT system, we recommend
that DTPM invest in electric BRT buses and charging
infrastructure. Electric buses are more energy efficient,
have zero tailpipe emissions, reduce sound pollution, and
promote a smoother travel to the passengers. They also
require less spending on maintenance and fuel as
compared to regular buses.

The initial investment in electric buses is still much higher
than with an internal combustion engine. The advanced
manufacturing technology—everything from the battery
pack to the powertrain—and the small scale of the
production makes electric vehicle technology more
expensive. However, electric buses also require less
maintenance, and their smaller number of components
reduces long-term costs.

Figure 51
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Preliminary research suggests that the corridor’s
characteristics make it conducive to service with electric
vehicles using existing battery and drivetrain technology.
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Leveraging the New Metrotren Station
The state railway company is constructing a new Metrotren
regional rail station at Freire, which would integrate well
with our proposed BRT line and help manage peak demand.
Los Morros residents would have access to this new train
station either by walking or through a feeder bus to the
corridor, where they could board the 201 BRT line to the
train. We also propose a new bus shuttle that would take
the residents that live between San José and Lo Blanco
directly to the new train station.

offices in this location and further expand the innovation
cluster. Specific planning and design guidelines would
emerge through the processes in phase one to inform
future growth. For the purposes of our proposal, we would
like to present some ideas and options for what form the
FACH redevelopment could take. This applies to the
adaptive reuse of the FACH buildings for the university, as
well as new development along currently unoccupied sites.

Phase Three, Long Term: Framework for Future
Growth

Additional Electrification
In the future, line 211, which runs from La Cisterna to
Balmaceda, should also be converted to an electric BRT
line. The prior experience with the 201 conversion would
inform the process for the 211. The 211 would benefit from
newly-completed infrastructure and contribute to greater
efficiency in the transportation system as a whole.
Continued FACH Development
Over time, the innovation center will act as a functional
anchor for overall FACH redevelopment. The majority of
the land along Gran Avenida, but away from the nodes and
new through streets, will be dedicated to the new research
institution. This leaves a great deal of land that can be
developed as additional housing, commercial, and office
space. Spin-off industries and businesses may choose to site

Figure 52
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As much as possible, the research institution should
attempt to find innovate ways to reuse the current FACH
structures. Many of these buildings are quite old with
interesting architectural characteristics. We have not
been able to conduct a full audit of the current buildings,
but some of the pictures we have found suggest that they
are in good condition and could be repurposed as
classrooms and testing grounds for new technologies.

Figure 53 - General Street Design
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Figure 54 - Plan view of proposed Lo Blanco node
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Figure 55 - Lo Blanco node
Figure 56 - Lo Blanco node, section
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5 | Portales
Context
Located at the edge of the greater Santiago area, Avenida
Portales represents the frontier of the city’s expansion and
new development. The corridor has been identified by
regional planning authorities as one of the most important
areas of future housing and commercial growth in the
metropolitan area. Santiago already has several
economically important “subcenters” in addition to its
downtown area, but they are all in the northern part of the
metropolitan area.

income (income levels A, B, and C1). To the east, closer to
Los Morros, are some denser areas of low‐income residents
(income level E). To the south the population density
remains low, with scattered gated communities
interspersed with social housing.

The current development along Avenida Portales is quite
disjointed. In the northwest is downtown San Bernardo, a
200‐year old Spanish grid town with a central square,
walkable streets, and a thriving mix of commercial and
residential development. To the east and in the central
portion of the corridor, areas of new housing achieve
relatively high densities in single‐use developments.
Towards the south, a variety of contemporary development
forms, including gated residential communities, a large
factory, and a large suburban‐style shopping mall, are
intermingled with large tracts of undeveloped land.
The different development types are reflected in the
varying socioeconomic characteristics of the area.
Downtown San Bernardo has a moderate level of
population density, with a mix of middle and high levels of

Figure 57 - Population density
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Figure 58 - Income groups
The transportation system through the area is similarly
varied. The southern portion of the corridor is more
automobile‐oriented than the older northern end, which
has better sidewalks and pedestrian facilities. The
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Autopista Central runs to the west of Avenida Portales,
providing vehicle access to downtown Santiago, while a
large number of bus routes run along and across the
corridor, particularly through downtown San Bernardo.
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Collective taxis and rural buses also provide extensive
service in this lower‐density part of the city, providing
those in outlying towns with access to downtown.

Many people travel by bus from the San Bernardo comuna
to the downtown Santiago areas during the morning peak
hours. The evening peak hours are more dispersed but a
large number of people travel to San Bernardo compared to
the rest of the day. This indicates the trend of
suburbanization that is prevalent. The San Bernardo
Downtown area has higher alighting during the morning
peak hours than any other part of the segment (above
1,000 persons). None of the other parts of the corridor are
major trip attractors.

Perhaps the defining transportation feature of the corridor,
however, is a commuter rail train line running adjacent to
the street the whole length of the section. The train
currently runs infrequently, around once per hour, to
Estación Central, where a transfer is available to Metro Line
1. Construction is underway to upgrade the line to the Nos
and Rancagua Xpress, with four tracks and trains running
every three to five minutes in peak hours. The train will
connect to the future Metro Line 6 at Pedro Aguirre Cerda,
and is expected to carry 22.5 million trips per year. Vehicle
and pedestrian crossings at the surface will be eliminated
for safety reasons as the project is completed.

Figure 59 - Origins and destinations for trips from San Bernardo
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The train line exacerbates one of the area’s greatest
challenges: connectivity. The train tracks are a major
barrier between the east and west sides of San Bernardo.
The new train project will heighten this division, since the
frequent express trains make at‐grade crossings too
dangerous. Another connectivity challenge is that current
development is disjointed and uneven, so shaping future
development to enhance rather than further damage
connectivity is of the utmost importance.

Vision

The regional context combined with the area’s greatest
assets – an ample supply of land, a robust transportation
network, the thriving traditional downtown of San
Bernardo, and several ecological assets ‐ create a unique
opportunity to develop San Bernardo as new regional
centrality and a southern gateway to Santiago in the
decades to come, providing jobs to the southern part of the
city and creating a more balanced demand pattern on the
transportation system.

The lively, mixed‐use area of existing downtown San
Bernardo will serve as a model for the new development in
the area, which will take the spirit of the existing
development and adapt it to a contemporary context where
the car must be accommodated. In order to reduce the car
dependence of the new development, development policies
will be put in place to promote transit and nonmotorized
transportation.
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Strategy
In order to achieve this vision and to address some of the
area’s main challenges, the following strategies will be
developed:
•
•
•

•

Land use and urban development guidelines to promote
sustainable, egalitarian, and balanced development,
Major street network to ensure the connectivity of
existing and future urban fabric,
The Avenida Portales corridor as a transit‐oriented
boulevard, with an emphasis on the Transantiago buses,
collectivos, and rural buses that use the corridor as well
as the connections to the adjacent train stations, and
Train stations as trigger projects and main connection
points between the two sides of the train tracks.

The guiding principle of these strategies will be flexibility.
Full build‐out of the area is likely to take decades, so the
economic climate of the area and the entire metropolitan
region may change a great deal over that time. As new jobs
and housing are added, transportation demand may
increase to the point that a bus rapid transit (BRT) system
is warranted, as it is on other parts of Gran Avenida. Bus
and other infrastructure should be designed with this
eventuality in mind. As the area becomes more developed,
the opportunity may arise to bury the train line, so the
physical design of the corridor should be flexible enough to
adjust to this possibility.
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Development Proposal
Zoning
Many aspects of the corridor’s future, including plans for
transportation and urban design, depend on the type of
development that occurs during the decades to come. Given
the expansive scale of the development to come and the
rapid changes occurring in the region as a whole, the best
approach is one that guides and shapes development while
allowing developers and landowners the greatest possible
degree of flexibility.

We propose that most of the undeveloped land in the area
be designated as one of four broad categories: mixeduse
neighborhood development, “white zones,” “buffer zones,”
and open space, with smaller amounts of civic and strictly
commercial land. New housing will be in mixed‐use
neighborhoods, with regulations to create a development
form similar to that of downtown San Bernardo. Most of the
land area in these zones will be housing, but small‐scale
commercial, civic facilities like schools and churches, and
other neighborhood amenities will also be permitted. New
open space will complement the new neighborhoods, as
discussed in the next section. In contrast to the fairly strict
guidelines around residential areas, “white zones”, a zoning
concept from Singapore, will create a regionally important
economic area with maximum flexibility. A wide range of
job‐creating activities will be permitted, ranging from
industrial uses to shopping districts to high density office
development. Each type of use will trigger regulations that

ensure the development is of sufficient density and
economic potential to serve the needs of the area. Since the
area may take decades to be fully built out, these zones will
provide flexibility for the market, allowing it to become
anything from a clean tech manufacturing hub to an
international business center, high‐end shopping
destination, or an arts and innovation district.

To provide a smooth transition between the high‐intensity
use of the white zones and the residential neighborhoods, a
“buffer zone” will allow for medium‐density commercial
activity, moderate density office use, light industry,
institutional use like medical and university campuses, and
other development that will be less disruptive to the
adjacent neighborhoods than the white zones might be.
Use will be regulated based on noise, building height and
massing, intensity of traffic generated, and other such
factors to allow for a wide variety of economically
productive uses without excessive impacts on the
surrounding neighborhoods.

One major advantage of the white zone and buffer zone
approach is that it provides maximum flexibility, both in
how the area is built out and in how it changes over the
decades to come. In the near term, an expansion of the
existing industrial development may be the most
economically viable use of the land. As the Santiago
metropolitan area expands and the new train line is
completed the land may become more valuable. Industrial
uses may relocate, leaving the land available for office,
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retail, institutional, or other more economically productive
uses.
In order to maintain the 200‐year‐old downtown San
Bernardo area, it will be designated as a historic district
with its own zoning regulations. These regulations will
preserve the low building heights and small building
footprints of the area, some of the historic structures, the
central plazas, and other features

TOD Policies
Measures will be put in place to guide transit‐oriented
development, modeled after zoning regulations typical of
new urbanist communities in the United States. New
urbanism provides a model for greenfield development that
allows for automobiles while adhering to the spirit of
traditional communities.
•

•

•

•
•
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Walk ‐ All roads must have continuous connected
sidewalks with pedestrian signals.
Bike ‐ All major roads in the new development areas
must have bike lanes or a designated bike route on a
parallel road.
Parking ‐ New developments will have minimum bike
parking requirements and maximum caps for car
parking.
Open surface parking will be restricted; commercial
parking will be located behind stores.
To create visually active streets, commercial uses will
be required to have a high percentage of glass on their
storefronts. Awnings, sidewalk seating, and other uses

•

•

•
•

•

will be permitted. Small monetary incentives will be
made available to businesses enhancing an active street
life. For residences, pedestrian entrances must be to the
front, while garage entrances must be set back and
located in the rear.
The urban design of streets will also be oriented to
creating active streets, with trees, benches, and
pedestrian lighting.
Developers of larger parcels must construct any new
streets in a grid form with multiple entrances and exits
to the new neighborhood. Where longer blocks are
necessary, mid‐block pedestrian access must be
provided.
Zoning will have a density gradient with higher
densities allowed near major transit stops.
Within 800 m of the Nos and Quimey stations, building
heights will be allowed to reach about ten stories, while
areas further away will be limited to four stories.
Historic areas will have lower height limits in keeping
with their existing character. As discussed below, height
and density bonuses will be available to developers
providing affordable housing. Density and height
bonuses may also be available for development that
contains design features enhancing the active street life
of the neighborhood.
Mixed use development will create additional local
employment, reducing the burden on the transportation
system and offering shorter commutes for employees.
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Figure 60 – Zoning, with transit overlya districts (800m buffers) around major stops
Further research is needed into how to entice development
in the Chilean context given these restrictions on
development.

Affordable Housing
Chile is currently experimenting with a neoliberal social
housing system. Social housing is built by private
contractors and its demand is subsidized by the

government. Certain basic problems exist with the current
system:
•

Private contractors are driven by profit, often providing
substandard housing in developments that lack basic
amenities like transit connectivity, schools, and
hospitals.
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•
•

They tend to build social housing in isolated areas at the
outskirts of the city.
Some municipalities have some regulations that make it
impossible to construct social housing.

These hurdles need to be removed by putting in place
policies to encourage social housing without ghettoization.
Being a newly developing area, there is a lot of potential for
social housing in the southern part of Avenida Portales.
Proposed policies include:
•
•

•
•

•

•
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Require developers to include some percentage of
affordable social housing mixed with market housing.
Avoid having areas with only rental housing. Ensure a
mix a rental housing and ownership housing for better
community development.
Provide height and density bonuses and tax benefits for
mixed‐income housing construction.
Require commercial and industrial businesses to
provide housing for a proportion of their low-income
workers within a certain distance of the workplace,
either through direct construction or through
contributions to a housing fund.
Arrange for a small proportion of affordable housing to
be assigned by the government for extremely low
income or unemployed families that cannot afford
available affordable housing.
Continue the demand subsidies that are already
provided by the government.

Open Space
The development plan also seeks to recover, enhance, and
harness the natural assets of the area such as the Quimay
Hill and the Maipo River as structural and value‐creating
elements. On the western side of the corridor, Quimey Hill
will be designated as a new regional park and developed
with trails for hiking, mountain biking, and other forms of
wilderness recreation. The park will connect to Chena
Mountain further to the west and will provide important
wildlife habitat and a hydrological connection from the
mountains to the west across the corridor and south to the
Maipo River. Since the park will become a regional
destination, the bus station on Gran Avenida at the
entrance to the park will be enhanced.
The new regional park will continue across the corridor
and train tracks in two places: one to the southeast where
the Maipo River crosses from the park through some
industrial land, and one directly across the corridor,
connecting to an existing small park. These connections will
become linear parks, curving around to the south to the
river south of the area. The park on either side of the river
will aim to restore this polluted natural resource and serve
as an ecological connection, while the larger linear park will
provide a connection for humans, by foot and bicycle. This
may include passive green space, playgrounds and playing
fields, the incorporation of an existing lake, and a vibrant
urban park across the street from a new retail and
commercial destination.
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Figure 61 - Open space, existing (top) and proposed (bottom)

Aside from the major new parks, new small town squares,
plazas and neighborhood parks will extend the spirit of
downtown San Bernardo, where the downtown is
organized around an active town square, to the newly
developed areas. These open spaces will be more urban in
character, serving as gathering places and centers of civic
life. Similarly active, urban spaces will be designed to make
the best use of available land along Avenida Portales. These
spaces may range from green strips along the sidewalk or
near a bus stop to larger parks with playgrounds, tables
and chairs, and other amenities.
One additional possibility for new open space is a
connection to the new urban agriculture programs planned
for Los Morros. This might include leasing larger areas to
be developed as urban farms or community gardens with
educational programs for local residents.

crossings will be maintained and additional crossing points
will be built. All vehicle crossings will be underground, as
most of them are now. Improvements to both pedestrian
and automobile crossings will include widening sidewalks
and changing street lighting.
The train stations will constitute the main connection
points by providing broad crossing points with multimodal
transport connections and complementary uses and
services. In the San Bernardo station, the connection will be
through a lowering of the street level that creates a sunken
plaza where all the station services will be located. In the
Maestranza station, the existing tunnel will be broadened
and will incorporate commerce and services.

Transportation Proposal

To structure future development and ensure a continuous
and interconnected urban fabric, the development plan
defines a major road network based on existing roads, the
official municipal road plan, and property boundaries.
Developers of large parcels will be required to build new
internal streets in a connected grid pattern, integrated with
these major roads.
To ensure connectivity between the two sides of the train
tracks and to minimize the ‘boundary’ effect of the train,
current pedestrian and bicycle overhead and underground
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Figure 62 - Proposed major road network
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Figure 63 - Train crossings, with distance in km between crossings shown, existing (top) and
proposed (bottom)
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Nos station will be the main metropolitan intermodal
mixed use station. It will serve as a bridge building
connecting the two sides of the train tracks and will contain
shops and other commercial uses. The enhanced bus
station at the new Quimey Park will also constitute a main
crossing point. As in San Bernardo station, the whole
terrain will be sunk and the park will go beneath the train
tracks.

Additionally, an underground crossing will be built at
either end of the Maestranza housing development in order
to connect to bus stops on the east side of the street. In both
cases there is empty space available on the eastern side of
the train tracks to develop an ample underground crossing
with complementary services. On the west side, land
acquisition may be required.

The new NOSXpress and RancaguaXpress trains will be the
main mass transportation system for intermunicipal trips,
complemented by the more flexible Transantiago trunk and
feeder bus services. Some existing bus services will be
extended to serve the new developments.

In order to promote public transport, the train stations’
catchment areas will be expanded through a pedestrian
network linking the stations to main attraction points in the
surrounding areas. These networks seek to provide clear
and expedited access to the train system for pedestrians
and cyclists. They will be made up of open spaces such as
parks and plazas, and also improved sidewalks and public
space elements along selected streets. Additionally, Arturo
Prat will be converted into a restricted‐traffic street, giving
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priority to pedestrians and linking San Bernardo Station to
downtown San Bernardo Plaza. All the the streets in the
future road network will have broad sidewalks and
cycleways at street level, segregated from car lanes with
barriers. Avenida Portales and Avenida Colón will have
cycleways on the sidewalk level. All the train stations will
have cycle parking.

Assuming the new development around the corridor will
have a density of 1000 persons/hectare in the high density
areas and 500 persons/hectare in the medium density
areas, the population of the region will almost double.
Currently, 15% of the population travels during the
morning peak hours. We split the development in to near
term – half the proposed development is completed and
long term – all proposed development is completed.
Assuming the demand to increase to 25% in the future due
to densification, the new train line, and transit oriented
development, the expected passengers during the morning
peak hours leaving San Bernardo will be nearly 71,000. At a
4 minutes frequency during the peak hours, the train will
be able to carry 72,000 persons during the morning peak
hours (assuming a train capacity of 2,000 persons per
train). The current frequency for trunk route buses during
the morning peak hours is 8 minutes and there are 4 major
trunk routes. The buses have a capacity to accommodate
4,050 persons during the peak hours. Hence, we do not see
a need for BRT in the immediate future.
Once all proposed development is finished, there will be
90,160 trips during the morning peak hours. The existing
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train or bus service will not be able to accommodate this
demand and a need for BRT may arise. Note that we have
not considered the fact that many of these people will work
in new developments and hence the number of downtownbound trips might be overestimated. On the other hand,
people making trips from farther south would be expected
to increase demand beyond our estimates for the given site.

Avenida Portales currently is characterized by different
widths and configurations along its length. It ranges from 2
to up to 4 broad lanes in segments where there are
immediately adjacent parallel streets. The sidewalk width
and public space on both sides of the street also vary
considerably. Tall trees on both sides of the street create a
green vault in long segments of the street. The San
Bernardo community takes great pride in these trees.

The northern part, from Freire Street to Libertador
Bernardo O’Higgins Street, is the narrowest segment of
Avenida Portales. Taking into account that there are no bus
services on this segment, the proposal recommends
narrowing them from 4.3 to 3.4 meters. All the reclaimed
street space will be used on the western side of the street
for a cycleway at street level, separated by barriers.

For the rest of the corridor, the new design normalizes the
configuration of the street, taking advantage of the
available space to incorporate a cycleway, bus pull outs at
most stops to enable buses to pass each other more easily,
and broader sidewalks, while maintaining the mature trees.
The new design will have 3 lanes, one of which will be
flexible in terms of its direction in order to adapt capacity
to changing needs by time of day. The cycleway will be on
the eastern side of the corridor, between the tree line and
the train. The bus stops will be redesigned based on the
current Transantiago standard stations.

Phasing and Future Research

Figure 64 - Crossing of the train tracks over major open space corridor

In the long run, the traffic in the corridor will increase
greatly with the new development. The proposed design
allows for a more robust BRT infrastructure to be
implemented if needed. The corridor could then have two
continuous lanes for the BRT system, one in each direction,
and 1 or 2 lanes for mixed traffic, depending on the
segment (by reclaiming one extra lane where there is space
available).
85

Where there is only 1 lane available, mixed traffic could be
redirected to parallel roads. As the area continues to
develop, the train will ideally be buried underground,
providing a subway type of service. This will bring great
benefits to the area, eliminating the barrier effect that the
train currently has, connecting both sides on the
municipality and increasing land values. This will require a
lot of funding, which is why the strategies discussed in the
“financing new infrastructure” section above are critical.
Value capture and underground and multi‐story
commercial development around the stations can generate
substantial revenues. Examples include Montreal’s
underground city and Hong Kong’s MTR stations.
By burying the train, parts of the newly available
overground space can be developed to create more
development or community spaces. The space can be used
to widen sidewalks and bike lanes and also to create new
dedicated lanes for BRT. Keeping these possibilities in
mind, it is important to maintain flexibility in the design
elements for the corridor so that the ideas implemented
now do not hinder future plans to restructure the corridor.

•

•
•
•

government support is a key element of making any
economic development proposal succeed. A detailed
regional economic analysis will provide some direction
for government investment in the economy of the area
and will offer some predictions on what type of
development is most likely to occur in the more flexible
zoning areas.
Analysis of additional financing mechanisms such as
public‐private partnerships and buildown‐operate‐
transfer.
Detailed analysis of development phasing.
Community engagement and participation mechanism
during the planning and design phase.
Identification of key local anchor institutions to work
with to help promote and implement the plan.

In order to implement these proposals, the following
detailed analyses are necessary:

Detailed transport demand analysis based on the proposed
land development plans.
•
•
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Detailed analysis of future bus services.
The proposal maximizes flexibility in the creation of a
new economic subcenter for Santiago.
However,
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Figure 65 - Proposed San Bernardo Station
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Figure 66 - Boston residential density and transit
88

BRT Corridor Planning Workshop

Part II: Boston – Circumferential Transit

Context
Concepts for a circumferential transit line through the
dense communities surrounding Boston date back at least
to the Boston Transportation Planning Review of the
1960s. Such a line would supplement the predominantly
radial rail transit network, generating significant travel
time savings and freeing capacity in the downtown rail
network. The proposed corridor will help alleviate the
growing congestion in the transit network’s downtown
core by improving connections between existing rail lines
and two major employment centers, the Longwood Medical
Area and Kendall Square, while also increasing transit
access for surrounding residential communities.
The Massachusetts Bay Transportation Authority (MBTA)
began an official study of the circumferential corridor in
1995. It dubbed the corridor the Urban Ring, identified
major destinations to serve, and established an

implementation timeline. Originally intended as Phase 1 of
the Urban Ring, cross-town (CT) buses now travel
circumferential routes that connect radial lines in Boston
and the neighboring towns of Cambridge and Somerville,
but these lines have generated little ridership. Subsequent
phases of the Urban Ring project were put on hold in 2008,
but recent planning efforts have revived the possibility of
new BRT corridors in the city.
We sought to produce innovative designs for
circumferential transit that would inspire renewed
attention for this corridor, as well as build ridership. Our
proposal rebrands the western half of the Urban Ring as the
Diamond Ring, a nod to the famous Emerald Necklace park
system it intersects. This corridor traverses a cross-section
of Boston’s urban areas. The corridor would occupy varied
existing right of way configurations, from abandoned or
lightly used railroad tracks to wide avenues to narrow,
winding streets, in addition to new potential new bridges.
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Square and Inner Belt, postindustrial brownfields that are
in varying stages of master planning and redevelopment.
After passing intermodal connections with the Orange Line
and under-construction Green Line Extension, the corridor
enters East Cambridge, a mix of retail establishments and
residential neighborhoods.

In the burgeoning Kendall Square commercial district, it
intersects the Red Line subway before traversing the MIT
campus and the residential neighborhoods of
Cambridgeport. Crossing the Charles River Basin, the
established residential areas of Brookline, and the branches
of the Green Line that run along the Emerald Necklace
parks created another major set of design challenges.

The final segment addresses the challenges of serving both
the Longwood Medical Area, a congested academic and
medical employment cluster, and the historically
marginalized neighborhood of Dudley Square in Roxbury.
Across these contexts, we seek to tap into the revived focus
BRT is receiving in Boston with a new vision for this
corridor and with the hope that integrated design and
strategic planning can move this long-stalled project
forward.

Figure 67 - Urban Ring Corridor
In the north, the corridor starts in Somerville’s Assembly
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Figure 68 - Existing railroad bridge over the Charles River
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Figure 69 - Network map with proposed corridor in yellow

BRT Corridor Planning Workshop

Proposal: Transportation
The main transport objectives of the project are to:
•
•
•

•

Relieve crowding in the downtown core of the
transit system
Decrease auto use
Link major employment centers, including the
Longwood Medical Area and Kendall Square, which
contain the largest number of jobs outside of
Downtown and the Back Bay
Increase
transit
service
for
underserved
communities

•

Foster opportunities for development along the ring,
especially in areas with strong potential for
redevelopment of industrial land

This section highlights ways to achieve these objectives, the
transportation context of the corridor, and our analysis of
demand. For the 8 mile (12 km) long first phase of the
corridor, we expect medium-term demand in the range of
30,000 to 50,000 average weekday boardings.

Figure 70 - Residential and Employment Density
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Context and Existing Travel Patterns

Selected Alignment

The Longwood Medical Area and Kendall Square contain
the largest number of jobs outside of the Boston core.
Based on the radial layout of the existing transit network,
many trips destined for these areas involve transfers in the
downtown core of the heavy rail system, which is
experiencing increasing congestion. The Diamond Ring will
help alleviate this crowding by improving connections to
these two employment centers, while also increasing
transit access for surrounding residential communities.

The Boston region is subject to significant traffic
congestion, especially in the southern section of the
proposed corridor. The alignment consists of a mix of:

Figure 72 - Estimated Traffic Congestion

Figure 72 - Selected Alignment
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•
•
•
•

Bus ways: Dedicated streets for use only by transit
buses, emergency vehicles, pedestrians and cyclists.
Bus lanes: dedicated Lanes for bus use on existing
roadways
Mixed traffic: Buses and regular traffic share the
roadway.
Bus/Train shared ROW [Cambridge Section only]
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The suggested alignments along existing roadways were
chosen after study by each segment team regarding
feasibility, efficiency, connectivity and congestion. Some
sections of the alignment, especially in the southern half,
appear to suffer from high levels of congestion but were
still determined to be the best location for the alignment.
These factors are discussed in the segment detail pages.
Stations
From north to south, DR1 service will stop at:

1. Assembly Square (Connection with Orange Line)
2. Sullivan Square (Connection with Orange Line)
3. Inner Belt / Brickbottom
4. Lechmere (Connection with Green Line D and E)
5. First St / Galleria
6. Binney St
7. Kendall Square (Connection with Red Line)
8. Massachusetts Ave / MIT
9. Cambridgeport
10. BU East (Connection with Green Line B)
11. BU West (Connection with Green Line B)
12. Yawkey (Connection with Framingham/Worcester
Commuter Rail Line and Green Line C and D)
13. Longwood Medical Area
14. Museum of Fine Arts (Connection with Green Line E)
15. Ruggles
(Connection
with
Orange
Line
Franklin/Needham/Providence Commuter Rail
Lines)
16. Dudley Station (Connection with Silver Line)
17. Dudley Common

Modular station units with real-time information and fare
prepayment infrastructure will be deployed according to
station demand.

Service
Similar to the DEIR proposal for the project, the first phase
of the project, DR1, will provide 3-minute peak headways,
requiring 37 additional buses. Existing CT2 service will be
upgraded with improved stops and rebranded as the DR2
to complement DR1 service. Given the wide spacing
between stops in the basic service pattern, express services
are not proposed in the initial phase, though high demand
may eventually warrant express service.

Demand

Shift from Existing Transit Trips
Based on the Massachusetts Travel Survey (MTS), which
was organized by trip stages, a tour-based database was
constructed in order to quantify the trips that would
benefit from the Diamond Ring (potential users) based on
their reported origin, destination and mode.Even though
for transit ridership we usually care about trip stages, the
idea of going from stages to tours is to see who the project
benefits more broadly. Doing a tour-based analysis that
includes the location of transfers allows us to get (1)
internal transit trip stages within the study area that could
be done with the new system, and (2) trips with transfers
in the downtown core for which the new system would be a
better alternative. Most of these second type of trips
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currently do not have a stage in the study area, and
therefore would not be identified in a trip stage analysis.
Avoiding these transfers is also one of the main objectives
of the project. For the analysis, 4 macro areas were
established:
•

•

•

•

The study area is a buffer of 500m around the proposed
semi-circumferential Diamond Ring alignment.
The Inner City (light red) is the downtown area, which
is connected to the Study Area (yellow) through the
existing radial transit network.
The outer city area (light green) is separated from the
downtown by our study area (yellow). So trips with
origins in this area, destination in the study area, and
transfers in the downtown area, could be “intercepted”
by the Diamond Ring, eliminating the need to transfer
downtown.
Unlike the outer city, trips coming in transit from the
“External” (gray), with destination in the study area will
necessarily have to go through downtown. That is, they
don’t cross the study area and then return back to it, as
trips from the outer city do. Therefore, the Diamond
Ring will be no use in preventing them from
transferring in downtown.

•
•

•
•

Transit: trips that use bus, subway or commuter rail
in at least one stage of the trip
Private vehicle: trips that only use private car or
motorcycle, or private car or motorcycle plus
walking
Taxi: trips that only use taxi, or taxi plus walking
Other: trips that only use other modes

With these location and mode categories, the following
potential Diamond Ring ridership shifted from existing
transit trips was calculated, as shown in Table 4.

The locations of the trip’s origins, destination and transfers
were coded using these macro areas. Additionally, a
General Mode was established for every trip as follows:
•
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Non-motorized: trips done by walking or bicycle
alone

Figure 73 - Macro-zones for Demand Analysis
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Table 4 - Demand Estimates
Primary trip type

Code

O in study area, D in study area

Internal

O in outer city, D in study area, transfer in corridor

External 2

O in outer city, D in study area, transfer in inner city

Number of Expanded Trips
from MTS
9,400

External 1

13,800

O in inner city or external area, D in study area, transfer in study area External 3

2,200

O in study area, D outside study area, transfer in study area
Total shift from existing transit trips

External 4

Additional demand from mode shift
Internal trips

Private Veh, assuming a 10% capture
Taxi, assuming a 15% capture

From and to external areas

Private Veh, assuming a 10% capture
Taxi, assuming a 15% capture

Total from mode shift

Predicted average weekday boardings, first year of operation

5,300
8,900

39,600
Number of Expanded Trips
from MTS

Private

3,950

Private

150

Taxi
Taxi

50
50

4,200
43,800
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Shift from Auto and Taxi Trips
Private vehicle and taxi trips from the MTS were analyzed
in a similar way to estimate mode shift.

An independent 4-step model developed in Cube predicted
55,000 average daily boardings in the DR1 corridor, with
7,600 of these boardings occurring during the morning
peak.

Long Term Development
Longer term transportation network changes and real
estate development are both expected to add to ridership.
We estimate that the Green Line Extension to Somerville
and Medford will add 2,500 additional trips to the Diamond
Ring, and that new residential and commercial
development along the corridor will add close to 20,000
additional trips in the coming decade.Compounded by
increasing urban density and decreasing auto ownership,
we expect that corridor ridership could surpass 80,000
average daily boardings in after two decades of operation.

Electric Vehicles

To evaluate the feasibility of using electric buses in the
corridor, a simulation platform for an electric bus
powertrain was implemented in Simulink and the opensource traffic simulator SUMO. Both simulators are
integrated via a high-level software architecture approach,
allowing the bus simulated in Simulink to perform a route
designed on SUMO that later gives feedback to Simulink in
order to perform the calculations. The outcome from this
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platform is the energy consumption for a certain route,
average speed, acceleration rates among others. For the
simulation of the Diamond Ring, the following parameters
were considered:
•
•
•
•

Acceleration rate: 0.6 m/s2
Deceleration rate: 0.9 m/s2
Maximum allowed speed: 60 km/h
Time at bus stops: 20 s

The alignment and stop locations for the Diamond Ring
were modeled in SUMO. Random traffic was generated,
with probabilities assigned according to the number of
lanes and the length of the street.

Based on this preliminary analysis, electric buses appear to
be a feasible option for the proposed corridor. The power
required for a one-way trip was estimated to be 25 kW,
which is within the capabilities of existing battery systems.

Ongoing work comprises importing a traffic OD matrix to
this system to represent actual traffic more accurately, as
well as simulating boardings and alightings. Additional
corridors, including the SL6, were also modeled and found
to be feasible candidates for electric vehicle
implementation.
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Proposal: Policy and Institutions
The Diamond Ring project opens new opportunities to
address policy issues beyond transportation, including
housing, the environment, and equitable economic
development. Yet the potential to leverage synergies
between these policy areas and maximize the impact of the
project is limited by the current governmental structure in
Massachusetts. We propose a state-sponsored convening
body to implement the Diamond Ring, based on successful
precedents in other places.

Housing

The Diamond Ring is not simply a transit project. It will
have wider impacts beyond the mobility of residents and
commuters. Ensuring that the improved transit service
favors the communities throughout the corridor, rather
than forcing them out of their homes, is of particular
importance and must be considered as an integral part of
the planning process. Each segment requires contextspecific housing policy consideration:
Somerville: Opportunity for affordable housing
development, and preservation of existing affordable
housing stock in East Somerville.

Cambridge: Lack of affordable MIT graduate student (and
faculty, staff) housing, and prevention of further
displacement, especially in East Cambridge. We

recommend that MIT dramatically increase its graduate
student housing, and also provide additional options for
faculty and staff. We see a unique opportunity to create a
mixed-use, vibrant hub of development around Ft.
Washington Park, which would be served by the
Cambridgeport Diamond Ring station. Such development
would not only provide students with attractive and
affordable housing options near campus, but would also
increase activity in the area with commercial services and
retail. The rapid development around Kendall Square has
resulted in gentrification. While this cannot be reversed,
measures need to be taken to avoid further displacement
from the area.

Brookline: Adequate residential mix for new development.
Since the Diamond Ring connects major employment
centers such as Kendall and LMA, policies should encourage
residential and mixed-use development along the corridor
in order to connect employees to jobs, particularly in areas
like segment 3 that have more commercial and institutional
land use than residential. Affordable housing guidelines
must also be put in place to ensure that all portions of the
corridor are providing their share of affordable
housing.One major development already underway is
Parcel 7 near Fenway Stadium, discussed above. The
proposed development will include office, residential, and
retail space with connections to the Yawkey commuter rail
station and the Green Line. Projects like this must be
encouraged, as long as they balance new commercial space
with residential uses and have appropriate connections to
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transit and the local pedestrian, bicycle, and roadway
networks.

Dudley: need to protect existing affordable housing and
expand additional capacity in largely minority and lowincome community which has been historically
marginalized, and address gentrification and prevent
displacement in Dudley Square

Environment

The Diamond Ring provides an opportunity to implement a
place-based sustainability strategy that will focus on
creating a baseline of green policies and practices that
applies throughout the corridor. Currently, cities along the
corridor have varying policies to promote environmental
sustainability, but the effect of these policies has been
geographically scattered and non-uniform (i.e. not all
buildings meet a specific checklist of sustainable
standards). By emphasizing environmental initiatives
throughout the Diamond Ring, the region can develop a
model of comprehensive environmental planning that will
have positive spillover effects for the greater region.

Specifically, sustainability strategies for new development
and the retrofit of existing buildings, which evidence
suggests will be encouraged by the new transit corridor,
should include standards for energy efficiency, stormwater
management, bike parking, and travel demand
management. These standards will help ensure that
buildings along the corridor minimize their environmental
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impact, thereby maximizing the net environmental impact
of the transit investment. Consistency throughout the
corridor will also help create an integrated user experience,
serving as a model for a place-based approach that
incorporates the most recent innovations in sustainability
into bus stop and station design, electric buses, and
streetscape. A key component of this environmentallyfocused user experience is the Charles River waterfront.

Equitable Economic Development

The economic development strategy will build off the
previous two elements by training residents for green
sector jobs. Sustainability standards will create demand for
services in the construction, building and trades, and
consulting sectors. Additionally, the strategy will use the
strategic location of the Diamond Ring to design a
workforce development program that will serve as a
pipeline to careers in the transportation industry.

Pooling linkage fees and other workforce development
resources is one way to help develop comprehensive
training programs. Boston has a linkage fee that goes to the
Neighborhood Jobs Trust, Somerville is in the process of
evaluating a linkage fee for jobs, and Cambridge funds
workforce development programs, although not through a
linkage fee. By combining resources from the municipal
level with other funding sources, and streamlining program
development, workforce training programs can eliminate
redundancy while gearing programs towards current and
future skills needs.
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As part of the implementation of the environmental
sustainability strategy, collaboration with Roxbury
Community College’s green technology programs (clean
energy and weatherization) will bridge students with
design, construction, and retrofit opportunities in the
Diamond Ring

One of the primary concerns of Somerville residents is jobs,
both the creation of jobs in the city and creating quality
jobs that have good wages and the possibility for career
advancement. Through the creation of an MBTA/ Bunker
Hill Community College training program, there is the
possibility to address the need for local, quality jobs. The
training program would include a curriculum/classroom
component as well as a training/apprenticeship
component. The objective of the program is to address the
anticipated future skill deficit the MBTA is facing in light of
a retiring workforce by placing program graduates in
MBTA jobs. Additionally, the program can leverage the
locational benefit of BHCC and nearby maintenance
facilities in Inner Belt, Charlestown and Everett. The
curriculum could also include training for green
technologies like electric buses, which are proposed for the
Diamond Ring.

along the corridor should be comprehensive and multimodal, especially taking non-motorized transportation into
account. Existing state regional authorities, such as the
MBTA, are poorly coordinated with housing and economic
development agencies to address policy needs for
comprehensive and equitable project delivery.

Additionally, local power and authority to design such
integrated plans are severely limited by the state
government. Massachusetts state home rule legislation
grants municipalities in the Boston metropolitan region
very limited local autonomy.
Massachusetts explicitly
denies local governments the ability to tax and borrow and
affords towns and cities minimal local authority to design
regulations and policies around local land use, affordable
housing policy, and school reform, for example. Changes to
this structure in service to regional planning must address
the state’s integral role in local decision-making.

Constraints of the current government structure

Integrated planning of the Diamond Ring BRT corridor
involves multiple state agencies, municipalities, the MBTA,
and other non-governmental stakeholders, such as major
institutions like MIT and LMA. Transportation planning

Figure 74 - Existing state transportation entities
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Proposed state-sponsored convening body

Precedents

As a trial model for comprehensive, regional planning and
implementation, a convening body under state authority
would link regional needs and decision-making with the
necessary state authorization. To be politically palatable to
the state, this should be framed as a trial model for specific
projects with regional interests and implications. This
model could later be adapted to regional projects in other
parts of the state. This convening body would play a wide
range of organizational and managerial roles:

There are several relevant models in the U.S. Nationally, a
good example of a multi-agency, multi-disciplinary
approach is the Partnership for Sustainable Communities,
which is a grant-making collaboration among the
Department of Housing and Urban Development, the
Environmental Protection Agency, and the Department of
Transportation. Locally, Business Improvement Districts
(BIDs) promote economic development in a commercial
area. This model is particularly useful because BIDs can
collect fees from members via the property tax system,

•
•
•

•

•
•
•
•

•

Identify stakeholders for collaborative visioning and
planning process
Streamline project goals with key state criteria
Develop financial strategy and allocate funding, as
proposed by finance working group:
Coordinate state funding sources,
such as
Commonwealth Transportation Trust Fund and
Massachusetts Transportation Trust Fund
Have the authority to issue bonds
Coordinate TIF financing through a TIF district within
an established geographic area
Oversee implementation
Set targets from the outset, perform evaluation and
benchmarking, enforce clawback provisions and
penalties for poor performance
Act as a coordinator and redistributor of resources and
knowledge for the life of the project
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Figure 75 - Proposed convening body structure
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though each BID is generally contained within a single
municipality. Finally, Development Authorities are
temporary bodies created to administer a specific project,
typically transportation-related and often multijurisdictional, and to finance that project by issuing bonds.
All of these examples have significant limits on their
regulatory and enforcement power, a limitation that would
need to be overcome in adapting the models to the context
of the Diamond Ring project.

International examples also provide a model. In Australia,
the Sydney Olympic Park Authority (SOPA) was created
through a legislative act to promote, coordinate and
manage the development of Sydney Olympic Park following
the 2000 Summer Olympics, and in 2009 the Park became
its own suburb.

Another example comes from Spain, where 22@barcelona
was created by the city council as a municipally owned
company in 2000 to assess plans and projects, with a focus
on creating an innovation district in a traditional industrial
neighborhood. While the legal complexities are different in
every situation, the fact that these projects have been
successful may increase acceptance for a similar trial
project for the Diamond Ring.
Planners are more frequently taking on the role of
conveners and coordinators in addition to providing
technical expertise. These planners are accustomed to
working with collaborations among public, private, and
nonprofit entities. There is a growing trend towards
“networked governance,” where planning is done

collaboratively by many stakeholders rather than in a topdown manner. This can both threaten and strengthen
democratic aims by encouraging broader participation
while making governing bodies less accountable through
elected officials. These networks should therefore be
evaluated on the basis of inclusiveness, transparency,
accountability, public involvement and participation, and
meta-governance (control by elected officials) (Nyseth
2009).

Future Research Questions

What is the best way to make this happen in the current
political climate? Will the legislature approve a pilot project
that only affects the Boston area?
Will local governments participate willingly, or will they
see this as a challenge to their local authority?

Will this body have staff of its own, or will it use existing
staff from other agencies?
Can NGOs and institutions be a full part of a legislativelycreated governing body?

What should the geographic boundary be for a Diamond
Ring development district?
What other legal barriers have to be overcome?
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Capital expenses

Table 5 – Overview of project funding and financing
Item
Buses
Charging units
Superchargers
Bus stations
Inner Belt Bridge
Charles River Bridge
Lane and intersection priority
Total Capital

Operating
expenses

Item
Operating and maintenance costs
Total Operations and Maintenance

Transitsupportive
investments

Item
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Pedestrian improvements and wayfinding
Storefront and façade enhancements
Percent fo art
User information and promotions
Total Supportive Investment

Cost
$
$
$
$
$
$
$

Revenue
Financing
26,300,000 $
26,300,000
←
1,545,000
←
$
1,854,000
309,000
←
13,135,000 $
13,135,000
←
41,209,000
38,209,000 $ 303,643,000 America Fast Forward
229,225,000

$
5,000,000
$349,932,000 $ 349,932,000
.
Annual Cost
Annual Revenue Financing
$

Funding
Accelerated Bridge Program
Commonwealth Transportation Fund
Joint Development, Station Adoption
TIF ($2 million per year)

←

Employer Levy ($20 million per year)
FTA TOD Planning Grant

Funding

$

5,100,000

←

Fare Revenue

17,000,000 $

7,800,000

←

TMA commitments

$

4,100,000

←

Parking Revenue

$ 17,000,000

$ 17,000,000

Cost
Revenue
Financing
$
10,000,000
Regional Coordinating
$
500,000
$
14,250,000
Entity
$
3,500,000
$
250,000
$ 14,250,000 $ 14,250,000

Funding
Air rights
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Proposal: Funding and Financing
By our calculations, the Diamond Ring will cost an
estimated $360 million dollars to construct and $18 million
dollars annually to operate. While this figure is not an
insignificant sum for an already-burdened transportation
system, it also promises great benefits to the region in
terms of connectivity and improved accessibility. Through
the funding and revenue sources outlined below, we
believe this project can be a feasible and worthwhile
investment to carry Boston’s public transportation system
into the future.

Expenses

Costs are expressed in thousands of dollars and have been
converted to estimated 2015 (the anticipated year of
construction) US dollars based on a 1.5 percent annual
inflation rate.

Overall construction and first-year operating expenses sum
to approximately $375,283,500 in 2015 dollars. This is
much lower than estimates outlined in the RDEIR LPA,
which covered the entire second phase of the Diamond
Ring and totaled over $4 billion in 2015 dollars. Our
estimates are much lower because we have eliminated the
tunnel beneath the Longwood Medical Area.
Each line item, and the information used for its estimate, is
described below.

Electric Buses
We assumed electric buses because these vehicles generate
lower noise levels and greenhouse gas emissions than
conventional vehicles, making them an environmentallyfriendly and community-minded choice. These vehicles
typically cost about $700,000 in present US dollars. Based
on planned running times, peak headways, and spare
requirements, we estimated 35 vehicles would be required,
which brings the total vehicle cost to $25.2 million.

Charging Infrastructure
While electric buses will reduce operating costs in the long
run, they do require greater capital investment upfront.
There are a variety of vehicle charging station designs,
which require different levels of investment. The type we
propose for deep-cycle overnight charging typically costs
about $50,000 per charging unit, in present dollars. We
would need one for each bus not undergoing maintenance,
or 30 charging units. We will also need approximately four
in-route superchargers, which cost approximately $75,000
each. Thus, the total cost for charging infrastructure is
approximately $1,854,000 (in 2015 dollars, $1,545,000 for
overnight charging units and $309,000 for in-route
superchargers).
Bus Stations
There are currently 17 stops proposed for this portion of
the Diamond Ring. Our current proposal would make these
stops iconic stations that visually brand the Diamond Ring
as a system and reflect the local context of each stop. As
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such, we have estimated the present cost of each station at
$750,000, for a total of $13,135,369 in 2015 dollars.

Inner Belt Bridge
This study includes the segment of the Diamond Ring that
contains the two largest infrastructure investments. They
are the Inner Belt Bridge and the Charles River Crossing.
The Inner Belt Bridge is estimated to cost $43 million,
based on a similar bridge (The Lassen Street Bridge, a 500foot, three-span, box-girder busway over rail tracks)
recently constructed for the Orange Line extension in Los
Angeles.
Charles River Crossing
The Charles River Crossing would require a similar capital
investment in the range of $35-45 million. While the bridge
spans a roughly 500-foot-long section of the Charles, the
structure would need to be roughly 1,000 feet in total
length. A bridge of similar length (900 feet) but greater
width (three lanes in each direction) was recently
constructed over the Petaluma River in California’s Sonoma
County. The project cost reached roughly $30 million
dollars. Because of the complicated urban environment
surrounding the Charles River in this area (including the
existing Grand Junction Railroad Bridge), we have adjusted
this cost upward.
Lane and Intersection Priority
Creating a true bus rapid transit (BRT) system requires
constructing dedicated bus lanes and reconfiguring traffic
signal patterns to prioritize buses. These interventions are
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key to improving travel times and making a successful BRT
system. We estimate that designing and constructing such
improvements would presently cost about $25 million for
each of the 8.9 miles along this portion of the Diamond
Ring, for a total cost of roughly $229.2 million in 2015
dollars.

Operating and Maintenance Costs
Operating and maintenance costs are based off of RDEIR
estimates ($35-43 million annually). We scaled those
figures to the ratio of the corridor included in this project
(8.9 miles out of 25 miles = 35%, or $12.4-14 million, in
2007 dollars). Our proposal uses electric buses, which have
more costly maintenance than the vehicles proposed under
the RDEIR, therefore we raised this figure slightly ($14-16
million). In 2015 dollars, this yields $15.8-18 million
dollars annually.
Other Transit-Supportive Investments
The project should also consider targeted investments in
wayfinding, user information, and improvements to the
pedestrian environment around stations.
Successful
examples include the Marq2 project in Minneapolis and the
Center City Concourse wayfinding project in Philadelphia.
Such investments encourage ridership, and maximize the
benefit of the transportation infrastructure.
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Revenue and Finance Strategies
Tax Increment Financing
Boston, Cambridge, and Somerville could join to form a new
super-municipal tax-increment financing district in which a
portion of the increase in commercial property tax revenue
over the next twenty years is dedicated to transportation
improvements that benefit all three of them. To gain buyin, the first project for this district could be optimizing Red
Line capacity through signaling and rolling stock, since the
Red Line traverses all three municipalities and capacity
improvements are an important objective with clear
evaluation criteria. The Diamond Ring would be a logical
follow-up project.
Administered by policy group’s
proposed authority, a TIF dedicating 25% of future growth
in these cities’ commercial property tax levies would equal
approximately $4.5 million annually. While the legislation
to authorize such a super-municipal TIF is not currently in
place, the Commonwealth’s recent experience developing
the Infrastructure Investment Incentive (I-Cubed) program
shows that with a political champion, innovative funding
instruments are feasible to implement.
Joint development and station adoption
Anchor institutions such as the Cambridgeside Galleria,
MIT, BU, and MASCO can be targeted to provide capital and
maintenance funding for stations in return for naming
rights and more input into the stations’ design. Precedent
for such financing exists; anchor health institutions in
Cleveland contributed more than $6 million to the

development of the HealthLine. In Brighton, New Balance
is contributing $16 million for the construction of the new
Boston Landing commuter rail station, in addition to
assuming responsibility for ten years of operations and
maintenance.

Air rights
The recent integration of the Massachusetts Turnpike
Authority into the unified MassDOT provides a new
opportunity to use turnpike air rights sales to support
broader MassDOT objectives. For example, the Fenway
Center development over the Turnpike is generating $226
million in rent for MassDOT over the next 90 years. Key
opportunities at the BU Bridge could generate significant
additional revenue. As the Inner Belt densifies, land values
may eventually reach levels that would justify development
over some of the Boston Engine Terminal’s maintenance
tracks, adding further options for air rights development.
Transportation Management Association contributions
Existing TMAs operating private shuttles in the Diamond
Ring corridor include the Charles River TMA and MASCO;
other shuttle services are operated by BU, MIT, Harvard,
and others. Many of these services are funded by the
responsible institutions and do not charge fees to affiliated
students and employees. The RDEIR shows estimated daily
ridership for private shuttles operating along the Diamond
Ring corridor, along with projections for 2030 and
potential shifts to a BRT system, based on percentage of the
shuttle route that would overlap with new services. We
combined these projections with actual daily ridership data
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from MASCO shuttle services (which are currently higher
than the RDEIR estimates). Our calculations indicate that
almost 10% of TMA shuttle passengers, or 4,350 daily
passengers, may shift to the BRT system. MASCO and other
agencies do not release the operating costs of their shuttles.
However, if each shuttle ride cost the operator $1, the
private shuttles would have a conservative avoided cost of
$1.55 million per year. These agencies should be
approached to negotiate contributing similar sums to the
new BRT service. Similarly, proposed TMAs at Assembly
Square and the Inner Belt are likely to serve 20,000
employees. Proportionally, these agencies could be
targeted for contributions in the neighborhood of $6.2
million.
Surface improvement from existing projects
Some portions of the Diamond Ring have already received
other funding for necessary improvements. For example,
$6.5 million has already been earmarked towards
upgrading and renovating Melnea Cass Boulevard; the
RDEIR expressed that this project could improve surface
upgrades and modifications necessary to operate a BRT
along the Diamond Ring. This would reduce surface
improvement costs along the corridor.

Parking fees
Parking spaces are difficult to find in the city of Boston.
Cambridge and Somerville also are focusing on transit
oriented development and hence trying to keep the supply
of parking low. While the number of parking spaces is very
low, the price for parking is very low and in some cases,
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even free. Auto drivers have multiple parking options,
including metered on-street parking, free street parking,
private garages and public garages. On-street parking is
often cheaper than garage parking. Cars navigate streets
multiple times in search of an empty parking spot that may
be inexistent. This increases congestion, travel time,
pollution and the wastage of precious fuel.
We estimate that a minor increase in various parking prices
can be used to pay for the operating costs of the system
which is $17 million.

America Fast Forward
Financing the capital investment for the project can be
arranged through America Fast Forward bonds, which are
designed to monetize local revenue streams such as those
identified above and reduce the cost of borrowing for
transit projects through tax incentives for lenders.

Loan funds and private equity funds
LISC’s Equitable TOD Accelerator Fund and CLF Ventures’
Healthy Neighborhoods Equity Fund provide a combined
$30-35 million revolving loan fund for supporting property
acquisition and development for affordable housing. While
these funds cannot fund the transportation infrastructure
itself, they demonstrate strong backing for transitsupportive land uses that would lead to higher ridership
with shorter ramp-up times, making the transportation
investment more attractive.
BRT Corridor Planning Workshop
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1 | Somerville
Context
Somerville’s Inner Belt and Brickbottom districts have the
potential to support transformative residential and
commercial development. This proposal seeks to use green
space and transit as scaffolding for this new development
in order to bring together existing neighborhoods and
support community visions.
The proposed Diamond Ring bus rapid transit service is
only one catalyst for the new transit-oriented development
that we envision. Maximizing this investment relies on a
range of other urban design strategies and public policies
that respond to the site’s unique context.

Historical Challenges
The area’s history poses challenges for today’s
development of livable, mixed-use communities. Before
being filled, the area of today’s Inner Belt was a tidal marsh
between the main channel of the Miller’s River and
Charlestown. Even with rapid residential growth in nearby
East Cambridge and Charlestown, by the 1850s the site was
still deemed suitable for only limited development,
including an asylum and a state prison. Railroads continued
to fill the wetlands for tracks and switching yards. By 1900,
the area was a crucial node in the region’s rail network,
connecting a web of converging rail lines with nearby docks
and depots.

The extensive rail infrastructure contrasted starkly with
the dense residential and commercial fabric surrounding
the site. The construction of McGrath Highway and the
Northern Expressway cemented this division. Our proposal
seeks to reconceptualize the site’s historical infrastructure,
integrating it into a network of non-motorized and public
transport amenities.
Somerville’s Diverse Neighborhoods
Today, Somerville’s Inner Belt is a primarily industrial and
commercial area, with approximately 50 businesses in the
Inner Belt area. Adjacent to Inner Belt is Brickbottom,
which is a mix of residential and commercial, with two
large artist residences. In this area (0.39 square miles)
there are a mere 468 residents, with only 6.4% of the
population under the age of 18. 75% of the housing units
are renter-occupied and the median household income is

Figure 76 - Inner Belt rail yards in 1923
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$15,694. Located on the northern side of the Washington
Street commercial corridor, is the primarily residential East
Somerville neighborhood. In contrast to Inner
Belt/Brickbottom, East Somerville has 8,317 residents

Figure 77 - Existing Transit Service
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living in an area of 0.3 square miles, making the area
extremely dense (27,379 people/square mile). 67% of the
units are renter-occupied and the area median income is
$42,755.

Given the distinct characteristics of Inner Belt/Brickbottom
and East Somerville, it makes sense to create antidisplacement measures that are tailored to the needs of
each neighborhood. Two strategies, one focused on
affordable housing development for Inner Belt, while
preserving the existing housing stock in Brickbottom, and
another strategy that focuses on affordable housing
preservation in East Somerville, are needed to prevent the
displacement of current residents. Local community-based
organizations, such as Somerville Community Corporation,
are currently working on the above mentioned strategies
and advocating for residents’ needs.
Concurrent Planning Efforts
Somerville’s recently adopted comprehensive plan,
SomerVison, outlines the city’s principles for development
and how different neighborhoods can support this
potential. Inner Belt and Brickbottom are both slated for
transformational mixed-use development in SomerVison.
For these two districts, the plan calls for 4.4 million square
feet of new commercial development, supporting 12,500
new jobs, and 1.9 million square feet of new residential
development, enough for 1,750 new households. Somerville
by Design, a city-led participatory planning program, is
currently developing specific phasing and urban design
BRT Corridor Planning Workshop

strategies that will revise past plans for the area to be
consistent with SomerVison.

A number of community-led planning initiatives in
Somerville also focus on transit-oriented development. SCC
recently completed their Community Corridor Planning
project, a multi-year effort to distill community goals for
development surrounding the Green Line Extension.
Transportation — Long Commute Times
The lack of local jobs in Somerville has caused long travel
times to work. Somerville has 0.56 jobs per working
resident, far lower than the 2.18 in adjacent Cambridge.

Somerville residents’ mean travel time to work is 28
minutes, compared to the 24 minutes in Cambridge. Travel

time to work by car in Somerville is similar to Cambridge,
while commute time by transit in Somerville is longer – 39
minutes by bus and 38 minutes by subway, compared to 31
and 34 minutes respectively in Cambridge. This suggests
that the long commute time in Somerville is not only due to
the insufficient job supply, but also the limited transit
access.

Proposal

Transportation
Since the development of Inner Belt and Diamond Ring will
be affected by or conditioned upon regional transport
projects, such as Green Line Extension and the building of

Figure 78 - Development Phasing
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the Inner Belt bridge, project phasing must be considered
carefully. The following proposal seeks to coordinate
improvements in public transport with local real estate
development and travel needs. Adding service on the
Diamond Ring drastically reduces public transit travel
times between the Inner Belt and key destinations. Trips to
MIT drop from over 30 minutes to less than 20 minutes,
and the Back Bay, LMA, and points west drop to under 45minute travel times.

Development
Dramatically improving transit access should raise land
values and foster development. Based on an analysis of
regional real estate markets and the industry clusters easily
accessible from the Inner Belt, we propose the
Figure 82 - Phase I: Circulator
development program described below.

Figure 82 - Phase III: BRT Service

Design
Our proposed design for Sullivan Square, the Inner Belt,
and Brickbottom transforms the area’s heavy transport
infrastructure into a green network that connects
surrounding communities and spurs transit oriented
development.

Figure 83 - Re-envisioning the I-93 viaducts
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Figure 82 - Phase II - Upgraded CT2
Figure 82 - Inner Belt Bridge
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Figure 84 - Structuring green network

Figure 86 - Inner Belt Transit Center

Figure 86 - Site plan
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Figure 89 - Sullivan Station plan

Figure 89 - Sullivan Station

Figure 89 - Sullivan Station sections
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Workforce Development
Through the creation of an MBTA/Bunker Hill Community
College training program, there is the possibility to address
the need for local, quality jobs. The training program would
include a curriculum/classroom component as well as a
training/apprenticeship component. The objective of the
program is to address the anticipated future skill deficit the
MBTA is facing in light of a retiring workforce by placing
program graduates in MBTA jobs. Additionally, the
program can leverage the locational benefit of BHCC and
nearby maintenance facilities in Inner Belt, Charlestown
and Everett. The curriculum could also include training for
green technologies like electric buses, which are proposed
for the Diamond Ring.

Figure 90 - Vocational training cluster

Bunker Hill Community College has two workforce
development programs that can serve as models for the
MBTA Training Program. The Cambridge Biomedical
Careers Program offers a nine-month certificate program
that trains students for entry-level positions through
courses such as biology and biochemistry. The other BHCC
model is the Electric Power Utility Technology Program.
Students complete a two-year Associate Science degree in
Electronic Technology, while also gaining in the field
experience through paid internships. Like the Biomedical
program, students gain experience that facilitates their
placement into careers with strong earnings potential and
possibilities for career advancement.
Beyond the opportunity to partner with BHCC, Somerville
High School students could also benefit from a training
program geared for transit workers. The Inner Belt’s
proximity to BHCC and Somerville High School, as well as
four MBTA maintenance facilities, makes it a strategic
location for such a training program. There are several such
schools in the US, including NYC Transit Tech Career and
Technical Education High School. NYCMTA has donated
materials to the high school and hires many of their
graduates. The possibility of partnering with Somerville
High School could increase the diversity and number of
students of different ages that are trained to work for the
MBTA. The MBTA training program has the potential to
address their shortage of trained workers, while also
providing workforce development opportunities for local
residents, creating a mutually beneficial outcome.
117
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2 | Cambridge
The Cambridge segment of the Diamond Ring has specific
transportation, policy and financing needs. This segment is
unique in that it contains MIT and Kendall Square, two
major attractors of people and jobs. The area is home to
about 27,000 residents and over 56,000 jobs according to
2010 Census data. MIT and Kendall Square continue to
influence the development of the area with large amounts
of development planned for East Cambridge, Kendall
Square, and Central Square. The City of Cambridge has a
history of progressive planning and transportation
initiatives and generally supports transit expansion, though
its ability to make major changes is limited by the State.

Key Issues

The Cambridge segment of the Diamond Ring, from
Lechmere Station to the BU Bridge, faces unique issues
including:
•
•
•
•

Rapid and anticipated development
Large and broad (spatially) worker flows
Need for increased mobility between the Longwood
Medical and Academic area (LMA) and MIT
Need for increasing connectivity between Lechmere
and Kendall

The proposed Diamond Ring offers the opportunity to
address some of these key issues creating connectivity and

travel-time savings, but also by offering the opportunity for
further economic and housing development along the
corridor.
Development
In the past 10 years, MIT has developed over 10 million
square feet of office, retail, and residential space around
Kendall Square. The City of Cambridge estimates that by
2030 there will be an additional 6-9 million square feet of
new development in the area. The likely implications of this
concentrated development will be the influx of more
visitors, workers, and residents of the area.

Transit
Kendall Square/MIT actually has a higher transit mode
share than the city of Cambridge as a whole at 39.4%,
compared to a car mode share of about 45%. The majority
of transit trips to Kendall/MIT have origins concentrated
within about 2 miles of the area and along the Red Line, and
some of the commuter rail lines. For single occupancy
vehicles (SOV), the geographic spread of origins is much
larger. Also of interest is that internal private vehicle trips
within the proposed Diamond Ring corridor only account
for 3% of SOV flows.

The Red Line currently operates below its theoretical
capacity, but it is prone to unreliability in actual operations,
which leads to bunching and overcrowding. Furthermore,
overall capacity cannot be improved without improvement
of the subway’s signaling system. Given the rapid
development described above, we believe that the Red Line
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cannot accommodate future transit demand in the area and
that a major new expansion of transit capacity is needed.
The Diamond Ring can supply this capacity and, given the
relative flexibility and affordability of bus and BRT systems,
can be expanded easily if demand proves to be substantial.

A major challenge for this area will be to limit, and ideally
decrease, single-occupancy vehicle use in the face of the
described development. The creation of the Diamond Ring
can possibly spur new location patterns by area workers
that in the long run would reduce vehicle use.

A quick analysis of current mode share by age suggests that
younger workers are more likely to take transit. Since the
act of taking transit is greatly facilitated by locating near

transit, it is conceivable that by supplying this new service,
employers and workers may relocate to locations along the
corridor. Such new development is especially likely in the
Inner Belt area of Somerville, or in the air rights
developments proposed by the BU Bridge – LMA section of
this project.

Proposal

Transportation
We studied many possible route alternatives in the area
and finally selected an alignment that offered the greatest
connection to common origin/destinations, efficiency, and
connectivity with other major routes.

Our proposed alignment is composed of a mix of bus lanes,
busways, mixed traffic and one shared ROW with
Buses/Trains.
•
•

•

•

Figure 91 - Segment Overview
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First Avenue: Offers connections to the Galleria Mall
and will have bus lanes and peak hour bus priority.
Binney Street: Offers connections to current and
future businesses in this area, will be a have a
dedicated bus lane.
Third Street: Due to the minimal width along Third
Street and minimal traffic flow, the bus will share
the roadway with other vehicle traffic in this
segment.
Main Street: Offers connections to Kendal Square,
the Kendall T station and MIT. The current traffic
flow on Main Street is quite low and it is an ideal
location for a dedicated transit/pedestrian/bike
BRT Corridor Planning Workshop

•

street that would extend from Broadway to Vassar
Street.
Grand Junction Railroad: Offers connections to MIT’s
Massachusetts Avenue entrance, MIT facilities and
Cambridgeport.

The Grand Junction Railroad is an 8.6-mile long rail line
that runs from the BU Bridge to Chelsea and is the only
reasonable rail link between Boston’s North and South
Stations. The segment we have proposed for joint bus/train
operations runs from the BU Bridge to Main Street. The
right of way is currently owned by the MBTA and the land
beneath that right of way is mostly owned by MIT, the City
of Cambridge and a handful of private owners. The rail line
is used by CSX (its former owner who maintains the right to
operate along the line) once per day to connect to the
Chelsea Produce market, and the MBTA and Amtrak use it
on an as-needed basis for transferring rolling stock
between maintenance facilities. On average, there are 3-5
train movements per day, mostly in the evening and night.
Shared bus/train ROW is not very common in the United
States or abroad, though some examples do exist. The most
notable of these examples is the shared bus/LRT ROW in
Seattle’s Downtown Transit Tunnel. Sound Transit has been
running joint operations in their tunnel since 2006.
Through a variety of safeguards, operational measures and
monitoring, the system has proven successful. For the
purposes of DR operations, their approach is an excellent
model, as it was devised for a system with continuous and
regular shared movements. There are two key differences

between
the
operations
in
Seattle
proposed operations along the Grand Junction:

and

the

The Grand Junction will carry buses, commuter trains,
and freight trains
2. The rail operations along the Grand Junction occur
infrequently and often at times when the MBTA does
not operate
1.

The first key difference is problematic as freight trains
especially present a greater potential safety hazard than
LRT trains. But the second difference lends support to the
feasibility of this approach. Given the limited number of
daily operations, the fact that the MBTA owns the ROW
(controls usage) and that most operations occur at night,
we believe that a system could be devised that allows for
safe joint operation of both rail and BRT in the corridor.
Such a system would require:
•
•
•
•
•

Schedule train movements when DR buses are not
operating
Install signaling system allowing entry only when
bus/train is clear of track
Install train bypass waiting bays in the corridor to allow
for buses to pull off ROW if a train must pass through
Install surveillance systems linked to MBTA operations
center
Install and implement redundant safeguards

We believe this system will offer safe operation along the
Grand Junction Railroad. In the event that a train must pass
through the corridor during DR operations, buses could
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pull into bypass bays. Below, we have estimated the total
delay that could be experienced. Though not insignificant,
given that it would likely occur only occasionally, the
impact on operations would be minimal.
Though operation safety and efficiency can be achieved
with a shared ROW, under current conditions it is possible
this arrangement could prove infeasible due to the
introduction of frequent passenger rail service along the
alignment, or lack of federal approval based on safety
regulations related to required separation from railroad
tracks.

The Diamond Ring can be safely and efficiently
implemented in this segment, and offers great potential
benefits. Aside from the improved linkages between
Kendall/MIT, LMA, and Lechmere, the DR creates the
potential for transit-oriented development along the
western segment in Cambridgeport. Finally, the increase in
transit capacity can facilitate the preservation of the

Figure 92 - Worst-case delays caused by train during BRT
operations
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current mode share in the area and act to spur new housing
location decisions.

Parking
Currently, MIT issues 5,886 parking permits for its 4,204
parking spaces. MIT should reduce the parking space
available at cheap prices and instead make more
commercial parking available at higher prices on the East
Campus. The Institute plans to decrease the number of
parking spaces to around 3,700 by 2018. Commercial
parking can be a good source of small but steady additional
revenue. Some parking can be removed to make way for
housing for MIT students. The parking lots along the BRT
alignment in the west part of campus would be an ideal
location graduate student housing and mixed-use TOD.
Commercial parking prices in Cambridge can be raised.
Parking surcharges must be charged on private parking
garages, which will also encourage people to use public
transit. There are many parking lots throughout the
Kendall/MIT area, owned in large part by MIT and public
agencies. Cambridge could convert some of these lots to
much needed affordable housing and small public parks.
Memorial Drive parking, currently free, should be charged
or the parking must be removed to make way for the
waterfront park.

The Cambridge Waterfront
Though we have proposed that the Diamond Ring run
through the Grand Junction, we recognize that many in the
Cambridge community would like to see a community path
BRT Corridor Planning Workshop

with room for cyclists and runners in that same space. If
such a path were not feasible in addition to the BRT and rail
infrastructure,
we
believe
that
well-designed
improvements to the waterfront would facilitate local
acceptance of the Diamond Ring project.

Over the decades, some proposals have been made to
improve the waterfront, though little progress has been
made in drastically re-envisioning the priority uses for this
invaluable resource. The Historic Parkways Initiative was
launched by the Commonwealth in 2001 and has made
some improvements along the waterfront, though as the
name of the initiative indicates, the waterfront continues as

a parkway rather than a park. The 2002 Charles River Basin
Master Plan was the result of two years of public
participation and lays out options for improving the
waterfront. However, the ultimate recommendation for
East Cambridge was to make minor improvements rather
than convert Cambridge Parkway into a park due to access
and parking concerns.
Much like the proposed BRT corridor, planning and
implementation of major waterfront improvements would
require extensive coordination between various
departments of the Commonwealth, as well as Cambridge
and MIT. Currently, Memorial Drive is owned and

Figure 93
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maintained by MassDOT, while the water’s edge under falls
under the jurisdiction of the Department of Conservation
and Recreation (DCR).
Our proposals for the Charles River waterfront in segment
two break into stages: flexible uses, minor infrastructure
improvements, and major infrastructure alternations.

In the first phase, we would like to see Memorial Drive
being used by different modes at different times. Currently,
DCR closes Memorial Drive to cars between Western
Avenue and Mt. Auburn Street on Sundays in the summer.
We recommend that this route be extended to Lechmere
Canal Park, with further expansion into a loop, either along
Cambridge Street or along the waterfront in Boston.
In the second phase, we recommend more significant
changes to the allotment of space for non-motorized modes,
as well as renovation of the waterfront green space. We
propose the removal of two traffic lanes on Memorial Drive,
in order to widen the park area along the riverfront. In
order to activate the space, we propose at this stage to
introduce restaurants, cafés, and food vendors with tables,
at the widest sections of park. These attractions would
serve to help draw people to the waterfront during all
seasons.

creating an iconic frontage along the water. The alteration
would include tunneling Memorial Drive in phases.

Housing
Housing for MIT students, faculty and staff has strained the
housing market around MIT, driving up prices. MIT does
not provide sufficient affordable housing to its graduate
students, who then find less expensive options in the
surrounding neighborhoods. As of 2011, 31% graduate
students live in non-MIT housing in Cambridge and 28.7%
live outside Cambridge.11 The Institute needs to address
this issue before it leases out land for commercial interests.
We recommend that MIT dramatically increase its graduate
student housing supply, and also provide options for
faculty and staff. We see a unique opportunity to create a
mixed-use, vibrant hub of development around Ft.
Washington Park, which would be served by the
Cambridgeport BRT station. Such development would not
only provide students with attractive and affordable
housing options near campus, but would also increase
activity in the area with commercial services and retail.

In the final phase of waterfront improvements, MIT would
finally be connected directly to the riverfront with a full
removal of the road barrier. Funding could come in large
part from MIT, an institution with a clear interest in
124
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Financing
Financing the proposals beyond the Diamond Ring BRT
presents a major challenge and the anchor institution in
this segment, MIT, should be looked at as a possible
revenue source. MIT may argue that it contributes to the
city through the economic activity it generates and that
Kendall Square has become one of the most expensive real
estate areas due to its proximity to MIT. However, there are
several costs that MIT imposes on the City of Cambridge for
which the compensation is not sufficient. These include lack
of sufficient and affordable housing, gentrification and
higher vehicular traffic. Additionally, the DR project will
provide many benefits to MIT including connecting its east
and west campuses and attracting more development
around the west campus.

Figure 96 - Parking lots as potential development sites near Ft.
Washington Park

Figure 95 - Typical stop

Figure 95 - First St. Stop Configuration
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Figure 97 Kendall Sq. - Sections
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Figure 99 - Kendall Sq. Circulation

Figure 98 - Kendall Square streetscape
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3 | Brookline
This segment presents several major challenges, both
technical and political. Technically, it includes two of the
project’s most expensive infrastructure investments (the
Charles River crossing and the proposed Fenway-Ruggles
Tunnel). This segment must integrate with existing
systems, including three branches of the Green Line and the
Framingham/Worcester commuter rail line, and it must
contend with the complex geometry of the Charles River
crossing. Politically, it knits together three separate
municipalities and several major institutional stakeholders,
all of which have their own priorities.

At the same time, successfully implementing this segment
offers some of the greatest benefits for the overall project.
The connection with commuter rail offers riders the
opportunity to circumvent downtown Boston. Connecting
centers of employment on opposite sides of the Charles
River (Kendall Square in Cambridge and the Longwood
Medical Area in Boston) presents promising opportunities
for regional economic development.

rail service at Yawkey Station and multiple bus routes.
Major transportation challenges are the scarcity of
continuous north/south connections across barriers such
as the Charles River, Mass Pike, and Emerald Necklace and
the congestion at the Boston University Bridge, Park Street,
Longwood Avenue, and Brookline Avenue.

Transportation
Two alternative alignments were considered: One through
Brookline along Saint Paul Street and Longwood Avenue,
and the other through Boston using Commonwealth
Avenue, the Saint Mary Street Bridge, Mountfort Street,
Overland Street, and Brookline Avenue. Both alternatives
connect to Cambridge through the Grand Junction Bridge.

Context

The existing multimodal transportation system in Segment
3 includes several radial transit and automobile routes
extending from Downtown Boston to communities to the
west. The segment is relatively well-served by transit with
the Green Line Branches B, C, and D as well as commuter

Figure 100 - Transportation Context
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Alternative 1 -Brookline
Serving the high residential neighborhoods along this route
would require convincing low-impact design, public space
improvements, and low noise (electric) buses.

Grand Junction Bridge as a Diamond Ring-exclusive way
allows for a faster connection across the Charles River than
using the Boston University Bridge, which has a high
demand from mixed traffic.

Figure 102 - Employment Density

Figure 102 - Residential Density

Alternative 2 – Boston
Alternative 2 builds on the Locally Preferred Alternative
(LPA) from the Urban Ring DEIR and seeks to balance (1)
the need to connect the Kendall Square and LMA
subcenters as efficiently as possible under congestion,
network, and cost constraints with (2) the opportunity of
serving internal trip attraction centers and intermodal
connections along this portion of the route. Using the
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On Commonwealth Avenue, the Diamond Ring would run
on red-painted bus-priority lanes on the right side of the
street, similar to the operation of the Silver Line on
Washington Street. Even though these lanes would not be
exclusive to the Diamond Ring, the buses will have transit
signal priority such as green phase extension when a bus is
approaching the intersection.
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Figure 103 - Alignment alternatives 1 and 2
Table 6

Connecting
subcenters
Cost
Land use

Attractions
Other

Alternative 1 – Brookline Route

+ Most direct way to connect Kendall and LMA subcenters.
• 3.5 min faster
• More direct (fewer turns)
• Less congested
+ Less expensive (technically easier)
- Low-density residential area
+
• 40% residential land
• 110 people/residential acre
• Pop. served in ¼ mi: 23,264
• Lower land values: $301/sq. ft.
Low future growth expected
- No attraction centers.
+
Runs through local streets
- Possible community opposition
+

Alternative 2 – Boston Route

Slower
• More congested
• More impact on overall network
More expensive (longer route)
More dense, mixed land use
• 18% residential land
• 225 people/residential acre
• Pop. served in ¼ mile: 19,523
• Higher land values: $386/sq. ft.
Higher future urban development potential
More attraction points (Fenway)
Runs through some main streets
More intermodal connections (Green Line
and commuter rail)
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At some intersections with the appropriate geometry and
queue storage lengths, exclusive right-turn lanes could be
used as queue bypass lanes for buses to get ahead of other
through traffic, possibly with a bus-only signal phase before
the green for mixed traffic. Given the wide sidewalks on
Commonwealth Avenue, the system can have bus stations
with off-board fare collection to decrease dwell time. The
stations would be located next to the BU Central and BU
West Green Line Stations for easy integration between
modes.

In order to reduce delays for the Diamond Ring vehicles
due to congestion at the intersection of Brookline Avenue
and Fenway, a modification to the geometry on Brookline
between Fenway and Park Drive is proposed.

Alignment 2 would then cross the Massachusetts Turnpike
again, using the Saint Mary Street Bridge. Saint Mary Street
would be converted to a bus-only street, given the
proximity of Carlton Street as an alternative for mixed
traffic to cross the turnpike and the fact that no building
has vehicular access through Saint Mary Street.
After crossing Beacon Street, the Diamond Ring will cross
the future Fenway Center development project through the
extension of Overland Street and then take Brookline
Avenue west until Park Drive. The new Fenway Center will
include 300 new apartments, 370,000 square feet of office
space, 150,000 square feet of retail, 30,000 square feet of
public parks, and 1,290 parking spaces. Integrated with this
development, the Yawkey commuter rail station is
currently being remodeled and services on the Worcester
Line are expected to increase in the future. The Diamond
Ring would have a station at this point, connected to
Yawkey Station (400 ft away) and Fenway Station (900 ft
away) through a pedestrian corridor.
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St Mary Street

Figure 104 - Bus routing on Commonwealth Ave.
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Policy
Major Stakeholders
This segment connects many major institutional players,
including the Longwood Medical Area (LMA) and its
associated hospitals, clinics, research facilities and
academic institutions. The segment also serves Boston
University, Fenway Park, and the Brookline Housing
Authority. A number of smaller institutions and community
stakeholders are located in the area, including the Isabella
Stewart Gardner Museum, Simmons and Emmanuel
Colleges, the Brookline Historical Society, the Emerald
Necklace Conservancy, and local homeowners’ associations.

Figure 106 - BU Bridge Plan

Figure 106 - Commonwealth Avenue, proposed section

Governance
This segment passes through at least two separate
municipalities: Cambridge and Boston. One of the proposed
bands also traverses a third: Brookline. The Town of
Brookline has publicly opposed the project. The
administrative complexity inherent in this sort of bordercrossing, along with the political complexity associated
with so many major institutional and community
stakeholders, suggest that a regional-level governance body
would be the most effective mechanism for financing and
implementing the Diamond Ring.

In this segment of the corridor, the primary focus areas for
coordinated, multi-stakeholder planning include managing
the effects of new infrastructure and development on the
Emerald Necklace and other ecologically sensitive areas,
promoting mixed use development to add market-rate and
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affordable housing to the area, and coordinating multimodal transportation efforts to ensure pedestrian and
bicycle connections to the Diamond Ring and also to
coordinate with other transit service in the area.
Transportation Policy
While MassDOT and MBTA are responsible for the planning
and construction of the Diamond Ring BRT system itself,
the success of the system relies on proper integration with
local transportation networks. This includes efforts at the
municipal such as implementing proposed changes in the
road network and adding or upgrading pedestrian and
bicycle facilities to ensure good access to stations,
particularly between stations and major destinations like
Fenway Park. Institutions such as Boston University and
the larger hospitals would also need to incorporate
pedestrian and bicycle access to new stations as
components of their campus planning. Boston University
and MASCO, the transportation management agency for the
LMA, may also benefit from modifying their private shuttle
service to coordinate with the new service. Developers will
similarly need to plan for good access to transit via
pedestrian and bicycle connections around and through
each new project.

Land Use & Economic Development
A governing body working along the entire urban ring
corridor would also guide land use policy and economic
development. Since the Diamond Ring connects major
employment centers such as Kendall and LMA, policies
should encourage residential and mixed-use development
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along the corridor in order to connect employees to jobs,
particularly in areas like segment 3 that have more
commercial and institutional land use than residential.
Affordable housing guidelines must also be put in place to
ensure that all portions of the corridor are providing their
share of affordable housing.
One major development already underway is Parcel 7 near
Fenway Stadium, discussed above. The proposed
development will include office, residential, and retail
space with connections to the Yawkey commuter rail
station and the Green Line. Projects like this must be
encouraged, as long as they balance new commercial space
with residential uses and have appropriate connections to
transit and the local pedestrian, bicycle, and roadway
networks.

Branding, Messaging, and Stakeholder Engagement
A final policy area that should be managed across the
project is that of engaging the affected communities. In this
segment, stakeholders in Boston have generally supported
the project, while those in Brookline have been strongly
opposed. Working with the Brookline community to garner
support for the project and to respond to their concerns is
key to making the project successful. Introducing projectwide stakeholder involvement, instead of relying solely on
local community-based meetings, will shift the discussion
to the benefits the project will have for the region, rather
than keeping a narrow focus on the local effects.
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There are also ways to mitigate or reframe the effects the
project will have on Brookline. Residents of Brookline are
naturally concerned about capacity and service issues on
the Green Line, which will be somewhat alleviated by the
project. Some opponents also simply object to the branding
of the project as the “Urban” Ring, since the town generally
does not see itself as urban. Renaming it the Diamond Ring,
in a play on the historic Emerald Necklace park system, will
alleviate this concern and encourage opponents to look at
the project from a different perspective.

Funding

This is perhaps the most costly segment of the Diamond
Ring to implement. However, because of its many anchor
institutions, including universities, hospitals, and stadiums,
it also offers many possibilities for funding initial capital
investment and/or system operations. For instance, the
Longwood Medical Area (LMA) is already running a private
shuttle bus service in this area, indicating that there is
reasonable demand among LMA employees for improved
transit services. This shuttle service is also entirely funded
by LMA employers, indicating that if the new Diamond Ring
can adequately serve employees, LMA may be able to help
fund the necessary capital investments and/or system
operations. In addition, other anchor institutions, like
Boston University and Fenway Park, could help fund the
system through the purchase or leasing of air rights. The
sections below outline the major costs associated with this

segment as well as the most promising strategies for
funding the project.

Major Capital Investments
Two of the three largest capital investments for the
Diamond Ring fall along this segment of the corridor. They
are the Charles River Crossing and the Fenway-Ruggles
Tunnel that was proposed as part of the locally preferred
alternative. Successfully crossing the Charles River is
absolutely essential for the success of the project.

The Fenway-Ruggles Tunnel is the single largest expense
for the entire project. The DEIR estimates that it would cost
$1.9 billion, out of a total $2.7 billion for the project (both

Figure 107 - Air Rights development opportunities at the
Commonwealth Avenue Massachusetts Turnpike Overpass
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figures adjusted to anticipated 2015 US dollars based on a
1.5% inflation rate from $1.7 billion and $2.4 billion,
respectively, in 2007 US dollars). Given the expense and the
current fiscal and political environment, the tunnel will
almost certainly have to wait for a later stage of
development. The route alternatives discussed above does
not use a tunnel, though it is designed to be compatible
with the addition of a tunnel in the future.

Air Rights
This segment also presents the greatest opportunity for
revenue generation through the sale or leasing of the right
to develop over dedicated busways and highways, so called
air rights. Air rights can be a lucrative source of revenue for
transportation projects and can help knit together land
uses separated by major transportation infrastructure,
which in turn can stimulate ridership and increase the
project’s overall sustainability.

MassDOT has identified 23 “parcels” along the Mass
Turnpike that could be developed via air rights. Parcels 1
through 7 run roughly adjacent to the route we are
proposing. In fact, air rights are already being used to build
the “Parcel 7 Fenway Center” mixed-use development over
the Mass Turnpike near Yawkey Station, as discussed
above. The leasing of air rights to private developer
Meredith Management Corporation will yield $5.5 million
upfront for MassDOT and a total of $226 million over the
life of the 90-year lease.
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The intersection between the BU Bridge and
Commonwealth Avenue offers particular promise for this
model of revenue generation. As shown in the image below,
the northwest and southeast corners of the intersection are
currently undevelopable, as the Mass Turnpike passes
underneath. Covering the Turnpike in those two areas
could create an additional 73,000 square feet of
developable land.

Station Adoption
Boston University, the many hospitals that form the
Longwood Medical Area, Fenway Stadium, and other major
players may wish to fund iconic stations in order to support
local streetscape enhancements and transit access for their
students, employers, or visitors. Cleveland has had success
with this model: In 2008, Cleveland Hospitals paid $6.25
million for the naming rights of the so-called HealthLine. In
the case of the Diamond Ring, constructing iconic stations
with pre-boarding and card-charging facilities could be
essential to successfully branding the line and improving
travel times.
Employer Transportation Levy

An employer transportation levy that targets firms or
organizations with over 500 employees could be
particularly effective in this area: a conservative 0.05
percent levy would generate $11.3 annually from the
Longwood Medical Area alone. Targeting large employers
would allow for the system to generate revenue without
BRT Corridor Planning Workshop

negatively impacting existing and future small businesses
along Washington Street and elsewhere in this area.

Next Steps

The proposed alignment and corresponding transit priority
strategies require a detailed analysis using traffic micro
simulation.. In order to do this we need detailed
information on traffic volumes, signal operation, commuter
rail and Green Line operation, and estimated Diamond Ring
boardings. A more detailed design of the Diamond Ring
stations is also required in order to represent boarding
times more accurately in the simulation.
We require more detailed cost estimates for the major
infrastructure investments required along this segment.
Our proposal to expand and repurpose the Grand Junction
Bridge was not explicitly studied in the DEIR and requires
further investigation in order to assess its ultimate
feasibility and cost.

The proposed alignment examined in this report does not
include the Fenway-Ruggles tunnel that made the locally
preferred alternative cost-prohibitive. However, the
proposed tunnel is the best way to handle the long-term
increases in congestion and corresponding decreases in
service quality along the Diamond Ring that will result from
future growth and development in the Longwood Medical
Area. Studying when and how the tunnel might be
constructed and how it might be funded is important to the
long-term success of the Diamond Ring.
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4 | Dudley
Context
This 3.1 mile segment of the corridor begins at the
Longwood Medical and Academic Area (LMA) and passes
through Yawkey Station, the Fenway area, Ruggles Station,
and then through Dudley Square and Dudley Common. This
section is notable for the presence of major health
institutions at the west end and by areas of historic
marginalization and segregation at the east end. Primary
design goals are to contribute to the revitalization of
Dudley Square, decompress traffic and development in the
Longwood Medical Area, and improve the transit
connections between the two.
Longwood Medical and Academic Area (LMA)
The Longwood Medical Area encompasses 213 acres of
space and 24 institutions, which are members of an
organization called MASCO. These institutions include:
•
•
•
•
•
•
•
•
•

3 research or research treatment centers
3 Harvard graduate schools
6 historic colleges
A health maintenance organization (HMO)
A state mental health center
A children’s treatment center
An international pharmaceutical research company
A healthcare insurer
An art museum, a public high school, and a private
secondary school

Together, over the course of 2012, these institutions
generated $7.7 billion in revenue, employed over 45,200
individuals and hosted 21,000 students, and attracted
approximately 107,900 daily commuters to the area. The
LMA is one of Boston’s most significant and fasted-growing
employment and revenue generation areas.

High levels of employment, as well as patient and visitor
traffic, contribute to a significant congestion problem in
and around LMA. MASCO has a very progressive
commuting program to incentivize non-SOV commuting,
and its member institutions operate eight shuttles routes
that link LMA facilities with parking lots and other
institutions around Boston. Despite these programs, many
employees, patients, and visitors still drive to the area.
Around-the-clock shift schedules preclude many
individuals from taking transit, which typically operates
from 6 am until midnight or 1 am. The nature of care being
administered presents another unique transportation
challenge: patients often visit LMA institutions for serious
care and are not physically able to use transit to get to and
from a hospital. This congestion could impact the speed and
reliability of a BRT system using surface routes through the
area, but a tunnel could be prohibitively expensive.

Dudley Square and Roxbury area
The eastern portion of this section is centered around
Dudley Square, Roxbury’s primary commercial center.
Dudley Square itself encompasses a one-quarter square
mile area with a population of 7,300. Median 2011
household income and rent were $28,900 and $424,
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respectively, significantly lower than neighboring Boston
($49,000 and $1,118). Population density is twice that of
Boston – 24,000 per square mile compared to 13,000 per
square mile. Roxbury, and Dudley Square in particular, hold
an important place in Boston’s history. Roxbury has been
home to Boston’s immigrant and minority communities for
generations. It was home to Boston’s Jewish and Irish
communities in the early 20th century and has been
majority African-American since the 1940s and 50s. Dudley
Square itself is considered the soul of Boston’s AfricanAmerican community. Recent decades have also seen an
influx of new immigrants from Puerto Rico, Cape Verde,
and Eritrea, among others. The neighborhood is home to a
number of well-established community organizations and
community development corporations, such as the Dudley
Street Neighborhood Initiative, Nuestra Comunidad
Development Corporation, and Madison Park CDC.
Paralleling the experiences of many inner-city minority
communities across the country, Roxbury and Dudley
Square has suffered from decades of minimal public
investment, bank redlining denying financial services, race
riots, white flight, and other policies exacerbating housing
segregation and inter-generational poverty. In recent years,
Boston’s mayor has made a concerted effort to bring
resources and urban development into the area. These
developments continue to bring improved security and
access to the city’s resources, though also rising concerns
about gentrification and displacement of its most
disadvantaged residents.
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In Dudley and Roxbury in general, it will be essential to
ensure that a new service adequately meets the needs of
community members and offers greater access to
employment opportunities. Transit represents a
particularly sensitive issue. The southern section of the
Orange Line, known as Washington Street Elevated,
connected Dudley Square to downtown Boston until 1987,
when it was closed down and rerouted. Residents were
promised a replacement service of equal quality and have
been sorely disappointed with the Silver Line BRT—
generally considered to not match the standards of an
efficient BRT system such as dedicated lanes and offboard
payment—and other surface transportation attempts.

Roxbury residents also experienced a significant increase in
asthma rates after the Orange Line was re-routed and
replaced by fossil-fuel buses. Buses created additional
traffic and raised actual and perceived commuting times.
Community groups have actively lobbied for a light rail
service and may show significant resistance to a BRT
system if they perceive it to be inadequate. The RoxburyDorchester-Mattapan Transit Needs Study recognized these
challenges and recommended the conversion to light rail
and
other
long-term
infrastructure
improvements, though progress on the study has been
slow. Because of this history, it is critical that any new
transit provide a high level of service for this community.
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Proposal
Transportation
Overall, the area’s lack of infrastructural investment and
poor service levels must be addressed. Doing so presents
challenges, however. Narrow streets make it difficult to
accommodate the many circulating buses and their
increased frequencies. Congestion makes rapid and reliable
bus service difficult to accomplish. The transportation
proposal for the Dudley area attempts to address the two
key issues mentioned above while taking into account the
area’s challenges and constraints.

The fastest way to reach downtown from Dudley is the
Silver Line, which has a fairly direct route: along
Washington Street straight downtown, with almost no
turns, which should achieve high performance. This would
be true if the Silver Line were a “real” BRT line.
Unfortunately, the Silver Line lacks effective transit priority
measures in places where congestion is the worst. As a
result commuting downtown may take up to three times
the “acceptable” time for only a roughly 2.2 mile distance.
This, not surprisingly, tends to be one of the main concerns
of local residents. Service improvements could potentially
be achieved by increasing the amount of the route
operating on dedicated lanes, implementing traffic signal
priority, and running express buses.
Several bus routes connect Dudley to the LMA, (Routes 19,
66, 45, and 47, among others), but transfers are required
for riders coming from high demand corridors such as Blue

Hill Avenue. Traffic congestion is also a challenge, even on
the 1.5 mile trip from Dudley Square. Longwood Ave.,
Melnea Cass Blvd. and some intersections in the area have
very complex transportation challenges. The area needs an
efficient alternative. An attractive new service would offer
benefits on two fronts: it would increase the number of
people who use public transport while relieving some of
the area’s congestion problems. This would achieve a cycle
of improvement and efficiency.

Proposed Alignment
This alignment differs significantly from the LPA outlined in
the Urban Ring DEIR. We have decided not to include the

Figure 108 - Alignment and Right of Way
141

1.5 mile Fenway/LMA Tunnel, which would have stretched
from Landmark Center to Ruggles Station. This decision
was made based on cost and feasibility concerns. The
RDEIR estimated that the tunnel would cost $1.7 billion, or
two-thirds of the entire project budget. In 2015 dollars, this
amounts to approximately $2 billion. The entire Diamond
Ring alignment we propose has an estimated cost of $350
million. Adding the tunnel expense would completely
transform the scale of funding required and the scope of
the project.

We assess that this transformation would raise prohibitive
costs and jeopardize the feasibility of the project. Federal,
state, and regional funding sources are limited, so such a
large-scale project (particularly involving a tunnel) would
required aggressive financing strategies, likely involving
policies that are unfavorable to the public and unappealing
for policymakers to champion.

Without a tunnel, bus travel speeds would be lower in this
area, and trip times commensurately higher. To address
this, we have selected two alternative surface routes. The
first proposed alignment avoids Longwood Avenue by
taking Fenway/Park Dr. Although not serving the heart of
the LMA, from the proposed stop at Fenway to Longwood
Avenue would take approximately 8 minutes (via Louis
Pasteur). We recognize that having to walk or transfer from
a BRT stop to the LMA institutions is not ideal for
passenger satisfaction. However, we also recognize that
MASCO shuttles operate throughout the area and may offer
sufficient service for employees, students, and other
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visitors in order to make the Diamond Ring more attractive.
A second proposed alignment, shown in the Design section
below, includes service on Longwood Avenue.

Another advantage of this proposal is the creation of an
extra station in Dudley: Dudley Common. Since the demand
for connecting the areas of Dudley, Dorchester and
Mattapan to the LMA is very high, or around 2,000
expanded daily trips according to the 2012 survey, this
extra station would help to alleviate demand at Dudley
Station.
Vehicle considerations

Electric vehicles are far more efficient than those with
internal combustion engines. Energy consumption
efficiency is as high as 90% while the fuel consumption
efficiency for the other vehicle category is around 60%,
resulting in lower fuel costs. The environmental advantages
of this vehicle type also address a particular concern for the
Dudley area: air pollution. Electric vehicles emit zero
tailpipe emissions. They also emit very low levels of noise
pollution due to the technology of the electric motor.

Policy and Planning for the LMA
We believe that high-quality service from a new rapid
transit system will better integrate LMA into the
surrounding urban fabric and bring benefits in terms of
decreased congestion, lower commuting times, and greater
passenger satisfaction. However we also recognize that,
particularly without the tunnel proposed in the LPA,
surface transit operating on a limited schedule simply
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cannot meet the needs of the 107,900 total employees,
students, patients, and visitors that commute to the area
daily. With an average growth rate of over 1,000 employees
per year, this problem is likely to grow over time.
The Diamond Ring service will help to alleviate some of the
traffic issues in the area, but additional strategies are
necessary. Based on the research we conducted and
documents we reviewed, we recommend:
1. Continuing to incentivize alternative transit options
through MASCO’s commuting programs.

MASCO already aggressively promotes non-SOV commuting
to its member institutions. The organization operates a
variety of initiatives, including: a (generally free) shuttle
program, a carpool incentive and matching program,
human-powered transit promotions, a risk-free transit trial
program, ZipCar discounts, a free Hubway trial, and
personal commuting assistance. As a result, the number of
LMA employees who drive to work alone has fallen,
dropping from 47% in 2002 to 33% in 2006. MASCO’s
programs offer strong incentives and support for
individuals who are able to commute via transit, bicycle,
carpool, etc. These programs should continue and grow as
the LMA institutions expand.
2. Building partnerships with hospitals in the greater
Boston area to bolster their capacities.

LMA draws visitors from as far as western Massachusetts,
Cape Cod, and beyond. The area offers highly specialized
care and state-of-the-art treatment, particularly for

patients suffering from diabetes, cancer, heart diseases,
AIDS, sleep apnea, and genetic disorders. However, many
ailments do not require such specialized care; if the
hospitals around the greater Boston area increased their
capacity and expertise in these areas, this could serve as a
long-term strategy to develop a more localized model of
healthcare delivery. We recommend that LMA institutions
continue to seek out partnerships with institutions across
Massachusetts, perhaps offering mentorship services,
professional training, and other assistance.

Emerson Hospital’s Bethke Cancer Center in Concord, MA,
provides an example to follow. Emerson has partnered with
Massachusetts General Hospital’s Cancer Center in order to
provide improved radiation oncology and cancer services
to Concord-area residents, while facilitating coordinated
care with Mass General’s more specialized services, if
necessary12. Additional partnerships like this could be
bolstered in the areas around Boston. For example, Beth
Israel Deaconess Medical Center also operates 30 health
centers and practices in the communities in and around
Boston. These centers are well-poised to take advantage of
their connection to BIDMC’s expertise and experience. We
recommend identifying a handful of these centers and
targeting them for growth; this would prevent some visitor
traffic from needing to enter LMA and would provide more
localized care options for patients.
3. Revisiting the potential need for a tunnel after the
funding and political climate may have shifted.
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Ideally, this section of the Diamond Ring would benefit
from the tunnel proposed in the RDEIR. Our assessment is
that financing for this feature would be prohibitively
expensive in the short term, thus jeopardizing the status of
the entire project. Nevertheless, we recommend that the
construction of a transit tunnel be reassessed in the longer
term, after the Diamond Ring has been established and
fixed as a feature of Boston’s rapid transit network. It is our
hope that this feature will be a long-term possibility as
funding and political climates shift going forward.
Policy and Planning for Dudley
The Dudley Square area is experiencing an influx of
investment and new development projects. The Diamond
Ring BRT route would expand transit access in this
neighborhood, but must be implemented in tandem with
aggressive local economic development initiatives to
expand opportunities to local residents and prioritize
development without displacement.

The Roxbury, Dorchester, Mattapan neighborhoods of
Boston (Census PUMA 03303) have the highest
concentration of residents in poverty and with very low
educational attainment in Boston. Forty-two percent of
children live in poverty, 18% of adults hold a 4-year college
degree (compared to 43% for all of Boston), and 40-50%
lack a high school diploma. Of Boston families with children
living in poverty, 85% are headed by a single parent, the
vast majority by single mothers. Boston also faces high
rates of income inequality, residential segregation, and a
high cost of living that pose multiple layers of challenges for
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low-skill individuals and their families. Expanding
transportation options plays a key role in expanding
employment opportunities.
However, we must be realistic about the capacity of transitcentric approaches to address unemployment and
persistent poverty. Extensive empirical research reveals a
limited effectiveness of transit programs in addressing
unemployment, and a strong positive effect of auto
ownership programs on employment outcomes. Lowincome households have more complex travel needs than
average middle class households, and low-income people
are more likely to work nonstandard hours. Additionally,

Figure 109 - Development Parcels in Dudley Square
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many low-income population groups often face long
working hours, additional family caregiving obligations,
and other conditions that demand fast and reliable
transportation. There is strong evidence that transit
services are ineffective in meeting the transportation needs
of low-income single mothers in particular, who face
substantial parental responsibilities and tend to be
disproportionately affected by a spatial mismatch between
housing options for low-income residents and quality
employment opportunities.

Recognizing this, the strategy for our section must include
expanding job opportunities in new developments around
Dudley Square and strengthening transportation access to
LMA for the current Roxbury residents who have been
successfully placed in healthcare jobs in the immediate
area. This strategy should focus on making this local
commuting as fast and flexible as possible. With extensive
new development activity within a mile of Dudley Square,
expanding job training and employment opportunities
locally must be a key priority to expand opportunities and
choice to some of Boston’s most historically disadvantaged
populations.
Economic development along the Diamond Ring corridor
should focus on two areas:

1. Preserve existing successful community-based
employers and cultivate local small business
development:
2. Support and expand existing region-wide workforce
development initiatives tied to Boston’s key sectors,

particularly those in healthcare along the Diamond
Ring route.

While this report has focused primarily on employment
and economic development opportunities associated with
the Diamond Ring implementation, a wide range of
additional policies should also be pursued to minimize
displacement. These include:
•
•

•

•

Additional affordable housing opportunities
Equitable development tools such as linkage fees
devoted to Boston’s affordable housing and job
training funds
Community benefits agreements with local
organizations to ensure greater representation in
the development process and target distribution of
gains to local priorities
Appropriate financing tools that do not redirect
limited public funds to Diamond Ring project in
excess. For example, if a tax increment financing
(TIF) district is established, the school district
should be involved in the decision and still receive
some of the incremental gains for the duration of the
district.

Design
The proposed urban design strategy seeks to re-establish
the southern edge of the Dudley Square Commercial
District and reintegrate this edge into the whole district. It
provides quick in and outflow connectivity from and to
LMA area through visually and spatially pleasant streets.
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Figure 110 - Huntington Ave. and Longwood Ave.

Figure 112 - Dudley Square plan
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Figure 112 - View of ground level, Dudley Square
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Figure 113 - Dudley Square, sections
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Lessons and Challenges

Working Together
Working in international and interdisciplinary teams
generated a number of communication challenges. In
addition to language barriers, students had to overcome
differences between discipline-specific working styles and
communication norms. Except during the two weeklong
charrettes, they also faced the difficulties of working
remotely on inherently hands-on, drawing-heavy design
tasks. While videoconferencing facilitated limited
communication, the coordination efforts in some cases
curtailed focus on substantive work. Compounding these
difficulties initially may have been an aversion to
delegating work and establishing hierarchies within the
teams. By the midpoint of the semester, students generally
shifted away from a model of consensus decision-making
within the groups, which had been exacerbating some of
the communication difficulties, to a model that allowed for
more independent work that better took advantage of
students’ specializations while still attempting some level

of coordination. The workshop experience could so be seen
as a mirror of the challenges, potential and risks that
decision-makers
face
when
confronted
with
interdisciplinary and inter-institutional collaborations that
are at the heart of this kind of urban enterprise.
Nonetheless, the experience was worthy to open these
serious questions.

Stakeholder Involvement and Evaluation

Local
transit
agencies,
planning
organizations,
municipalities, and advocacy groups briefed the students at
the start of each of the weeklong charettes. While some
students reached out to these groups as they developed
their designs, they lacked the time and resources to solicit
and respond to stakeholder perspectives on an ongoing
basis. Feedback during the semester’s two sets of final
presentations did provide the opportunity to engage with
some of these perspectives, but a clear formal framework
for evaluating proposals with respect to stakeholders’ goals
was not established.
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The ten-week timeframe for each setting did not allow for
fully refined solutions beyond opening questions and the
space to think in unconventional ways. And, more than
anything, the experience showed the complexity and
relevance of projects like these. Both proposals, however,
despite being preliminary approaches, comprise a base of
work that allows for the beginning of a new stage of the
project in both cities.

Institutional Structure

Connecting to existing anchor institutions and programs
may be an important way to advance BRT corridor projects.
In Boston, existing transportation management agencies
were identified as potential implementation allies. In both
settings, proposed partnerships with existing educational
and industrial anchor institutions drew on salient links to
BRT corridor infrastructure, whether through garden plots
adjacent to the right of way linked to an existing university
urban agriculture training program, an electric propulsion
facility linked to an existing lithium technology research
center, or a cluster of maintenance facilities linked to a
vocational training program. In short, not only should BRT
planning provide for mobility options that connect
educational and industry clusters more efficiently,
improving their competitiveness, but it can also involve
imaginative ways of connecting these anchor institutions to
the corridor itself.
In Santiago, a new phase of the project is engaged. Contacts
with authorities in urban planning departments of four
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Municipalities involved in the project and with NGOs
working at local and inter-communal level, gave place to
the organization of a cycle of open tripartite dialogues
(dwellers, authorities, academics) tending to discuss and
define the principles and design criteria for the project.
They are expected to take place “on the street” during the
days of “ciclorecreovìa” (an activity that takes place on
Sundays…)

In both Boston and Santiago, proposals for design, funding,
and policy cut across existing jurisdictional boundaries. In
particular, land value capture, employer levies, and
equitable housing policies were proposals that would be
especially difficult to implement within current
institutional structures. Students proposed various
strategies for addressing these institutional concerns, but
evaluating the feasibility of their proposed institutions and
political incentives is a difficult task. More research is
needed on the constraints that institutional inertia imposes
on integrated corridor projects like these. If such
constraints can be overcome, the potential economies of
scope that these proposals identified could help maximize
the benefits of BRT projects.

Service Planning

Planning BRT corridor service in relation to other transit
service was a key part of the proposals. Students proposed
a range of complementary transit services, from local
circulators to rail stations to freeway express routes, that
were not necessarily constrained by a rigid trunk/feeder
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distinction. Phasing the implementation of these families of
services with changes in other parts of the network, such as
the inauguration of Metro Lines 3 and 6 and the upgrading
of Metrotren regional rail service in Santiago or the
inauguration of diesel multiple unit service and the Green
Line Extension in Boston, is a key part of the BRT corridor
service planning.

Urban Design

A number of urban design priorities, common to both
contexts, emerged from the workshop. Intermodal transfer
stations, where the BRT corridors intersect existing or
proposed rail lines, were focal points for interventions. The
existing La Cisterna Intermodal Station was identified as a
liability for the Gran Avenida Corridor; its redesign, and
designs proposed for new intermodal stations at Franklin
and San Bernardo, sought to open the stations and create
multimodal transit districts. Instead of insular buildings,
these nodes were conceptualized as central catalysts of a
permeable, walkable urban fabric.

The importance of thinking about streetscape transversely
— not just along the corridor, but also across it — was clear
in the designs. Active retail, street furniture, and public
space along intersecting streets, especially in San Miguel, La
Cisterna, and El Bosque in Santiago, and Brookline and
Roxbury in Boston, were important parts of the proposals.

The physical design of corridors and surrounding streets
should reflect paradigm shifts about urban mobility.

Proposals in Santiago argued that the Autopista Central
highway provides the regional automobile access that Gran
Avenida served in past decades, so the latter no longer
needs to be so automobile-centric; similarly, highway
projects in Boston like the Big Dig call into question the
need for the automobile centric designs of the antiquated
McGrath Highway and the Charles River Basin waterfront
parkways. The need for such extensive capacity for
automobile traffic also deserves to be questioned given the
trend of declining private vehicle kilometers traveled, in
per capita and absolute terms, in the United States.

Bus rapid transit projects offer the opportunity to rethink
and reallocate urban street space, a theme discussed in the
following chapter. The proposals for these corridors
emphasize the importance of prioritizing connectivity for
nonmotorized modes as the planning process engages with
such reallocation. Whether in the historic urban fabric of
downtown Santiago or the postindustrial redevelopment of
Somerville’s Inner Belt, improved pedestrian and bicycle
amenities and connectivity were deemed key to fostering
transit oriented development around the new corridors.
These proposals highlight bus rapid transit’s potential as
not only as transportation infrastructure, but also as a tool
to catalyze change in a city’s development.

Conclusion

Even for cities with formal transit systems, BRT implies a
further solidification of bus service in the built
environment. Designing BRTOD goes beyond building
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infrastructure for improved bus performance and assuming
that the improved service will attract new riders; an
integrated approach achieves additional benefits for both
ridership and the surrounding urban context through land
use, urban design, and policy changes.

The students involved in the workshop were a relatively
well-informed, multidisciplinary group of graduate
students that generated a range of solutions for diverse
corridor contexts, though there was no way to test the
actual feasibility or optimality of these solutions.
Nonetheless, the proposals strongly suggest that economies
of scope exist for BRT corridor planning; that is, including
more uses and diverse means of connecting with the city in
the design of a corridor can have multiplicative benefits for
urban development. Bridging disciplinary and institutional
barriers can be a challenge, but the integrated design
facilitated by such collaboration appears to be a key
practice to maximize the benefits of BRT for urban
sustainability.
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