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ABSTRACT

Coastal Resilience Solutions for East Boston and Charlestown
outlines near- and long-term strategies to protect vulnerable
neighborhoods from flooding in two of Boston's most
disadvantaged areas. The resilience strategy embraces layered
flood control and integrated green infrastructure measures
that mitigate the effects of climate change, and create social,
environmental and economic benefits to the people of East
Boston and Charlestown and to all who share in the health of
the city and the harbor. It creates a strong vision for district-
level flood protection including clearly identified design
opportunities in the short- and long-term and robust roadmaps
for implementation, and in doing so, sets the stage for
additional future efforts to be undertaken by the City of Boston.
KEY WORDS

Coastal Resilience; Boston; Flooding; Climate Change;
Community Engagement
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LOCATION:

Boston, Massachusetts, USA

AREA (SIZE) :

Over 500 acres

CLIENT:

City of Boston

PROJECT TEAM:

Stoss, Kleinfelder, One Architecture & Urbanism, Woods
Hole Group
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East Boston has extensive
areas at risk of coastal
flooding with current plus
9 inches (2030s) and plus
36 inches (2070s) sea level
rise. The resilience strategy
seeks to protect the city

in the short-term through
measures at the Greenway
and in the long-term
through a comprehensive
coastal strategy.
Charlestown, similar to
East Boston, has extensive
areas subject to flood risks
now and into the future.
Through creation of a new
waterfront open space,

the long-term resilience
strategy protects key

flood entry points now and
adjacent Somerville and
Cambridge into the future.
The gradations of blue in
the map show how the 1%
annual chance flood extent
changes as sea levels rise
in East Boston. Arrows
show the flood entry points
and pathways for current
sea level, 9 inches of sea
level rise (2030s) and 36
inches of sea level rise
(2070s).

The gradations of blue in
the map show how the 1%
annual chance flood extent
changes as sea levels rise
in Charlestown. Arrows
show the flood entry points
and pathways for current
sea level, 9 inches of sea
level rise (2030s) and 36
inches of sea level rise
(2070s).
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resilience strategies.
Criteria included both
immediate, practical

Bz, concerns such as
7, 8. IR XHATDE effectiveness and
IRFHRESIRIBI A TR feasibility as well
A XERTFIE as broader issues

such as social and
environmental impact
of solutions.

7,8. The long-term
resilience strategy
was developed in
concert with existing
open-space zoning
requirements of East
Boston.
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Project Background

The City of Boston has been suffering

from extreme heat, rain, snow, and flood,
which will likely continue. In response

to these challenges, the government
launched Climate Ready Boston, an ongoing
initiative to adapt to climate change in
2016. Coastal Resilience Solutions for East
Boston and Charlestown (CREBC] is the
first neighborhood-specific application

of this initiative. It directly responds to
recommendations in the Climate Ready
Boston report (2016) that the Boston

082

‘ ‘ DA18080303-3-p76-113-c6.indd 82

DOHERTY PLAYGROUND
ZRFBIEENG

NEW DEVELOPMENT
FFRRE

ELEVATED WALKWAY [ B
L1718 |38

ROCK SHORE

EAiBE
NEW DOCK
#iagk
SEATING STEPS
TRzt
LIVING SHORELINE
BEGHIBES

RETAINED WALKWAY
REBHSTIE

WATERFRONT WOOD STEPS AND WETLAND
EBAKENIRM

OPEN SPACE CONNECTION

FERES
OPEN SPACE CONNECTION
F =i

ROAD TO BE RAISED VIA

BEABEAETEN

fHESBR

= ' RUTHERFORD AVE. PROJECT [

+14FT ELEVATION
=T EEKUZE4.3m

PLANTING TERRACE

1, -
B RETAINED PLAYGROUND
{REARNIERN1A
~

RYAN PLAYGROUND
IhRIEHH

“prioritize and study the feasibility of
district-scale flood protection” and “develop
local climate resilience plans in vulnerable
areas to support district-scale climate
adaptation.” Boston chose to address these
study areas first because they are currently
at risk from the 1% annual chance coastal
flooding and have high concentrations

of vulnerable residents and critical
infrastructure.

Climate Ready Boston projections
indicate that Boston’s sea level could rise
(from 2000 levels) by at least 0.23 meters by
2030, 0.53 meters by as soon as 2050, and

0.91 meters by as soon as 2070. Although
0.23 meters may seem small, it will make
the current 1% annual chance flood in the
East Boston and Charlestown study areas
four to five times more likely than it is today.
With 36 inches of sea level rise, floods

that are now “1% annual chance” may
occur monthly at the highest tides. Both
study areas are at risk of flooding through
low-lying pathways that originate at the
waterfront. Flood pathways in East Boston
and Charlestown were identified using the
Boston Harbor Flood Risk Model developed

by the Massachusetts Department of
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. The long-term
resilience strategy
was developed in
concert with existing
open-space zoning
requirements of
Charlestown.

Transportation (the basis of the Climate
Ready Boston analysis), and then analyzed
at a higher resolution down to the
property and street level. While the depth
and extent of flooding increasing over
time, the flood pathways remain relatively
narrow and well-defined. This means that
targeted solutions at these locations can
prevent coastal flooding in large portions

of the study areas.

costs and an implementation roadmap to
guide Boston as it begins to move from
planning to physical actions to protect the
community.

The resilience strategy includes the
development of a district-wide coastal
open space network that is tuned to
the dimensions of currently available
space as well as properties which may
be redeveloped and designed as key

components of the proposed network.

“living shorelines,” stepped hardscapes,
temporary flood barriers, and increased
planting of shade trees to combat higher
temperatures. In areas of significant
available open space, or potential future
available area, large parks with floodable
landscapes such as fields and wetlands
at the waterfront are envisioned. These
are combined with a slowly rising
topography which meets the required +14
NAVD88 elevation and does so further

Design Strategies These waterfront open spaces are inland, allowing for a closer relationship

coordinated with strategic elevated to the water daily while protecting the

The design team, in coordination with areas at key points of entry for coastal neighborhood during flood events. Where

partners at all levels of government, flooding such as the Greenway in East space is more limited, simple berms with

community members, and the private Boston and Main Street adjacent to public access are envisioned, allowing for

sector, developed a resilience strategy Schrafft’s Center in Charlestown. The pedestrian enjoyment of the waterfront

that included a set of evaluation criteria, envisioned open spaces include enhanced while providing critical protection. The

recommendations for near-term and Harborwalks, improved connections to the most challenging area at the base of the

long-term actions, order-of-magnitude

waterfront, natural wetland buffers and

East Boston Greenway, where recent
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developments have raised their own
properties but left roadways in between
vulnerable to flooding, a combined system
of temporary floodwalls and a sloped

lawn that doubles as a berm and adds
programmable space for food trucks, bike
rentals, or other amenities at the entry

to the East Boston Greenway where flood
waters are at risk of entering a low area
and flooding inland portions of Boston.
Together the measures will protect

over 11,000 residents and at least 300
businesses, as well as critical highway and
transit infrastructure, healthcare facilities,
and other important services, and provide
flood protection, waterfront access,
recreation, and mobility, and dramatically
increase waterfront open space and public

access to one of Boston's greatest natural
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11, 12. In East Boston, a
large waterfront park,
located in order to best
connect to existing
public open spaces
and provide extensive
waterfront access,
acts as a key element
of protection against
coastal flooding.
Topography in the
park gradually rises

REEAIBIR o to the +14 NVAD88
13, 14, EE/REFTHK , B design elevation and
KXW TRREEE prevents floodwater

BEEI— NS from damaging critical
EFNEERE, o assets in the city.
LUEEEBARE, 7 13, 14. In Charlestown, flood
WEINEEHITIRT -
ANEAFIHFZLLE T
BFEHKLL.3m
HRITBE, L

protection along the
waterfront is developed
through creation of

a new waterfront

JER X AR B 2R 4 open space that
IRFIRTE EF X both connects to and
PRBEHHRIF o enhances an existing

waterfront park.
Topography in the park
gradually rises to the
+14 NVAD8S8 design
elevation and prevents
floodwater from
entering the adjacent
property, protecting
itand Somerville

. © Stoss

and Cambridge just
beyond.

resources.

A robust and fun community
engagement strategy was central to the
development of the project vision and
recommendations. Over 400 East Boston
and Charlestown residents participated
in meetings, open houses, and surveys
to share their visions and priorities on
coastal resilience solutions. In addition to
the base goal of protecting their safety,
property, and livelihoods from coastal
flooding, many shared a strong desire for
improvements in mobility, affordability,
open space, and waterfront access.
Residents placed particular importance
on ensuring access to the water and
that solutions are effective over the long

term. As a result, the flood protection

© Stoss
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effective for over 50 years and would
provide public access while also being
raised to elevations sufficient to protect
against the 1% annual chance flood level
with 0.91 meters of sea level rise and a
foot of storm surge, a condition currently
estimated to be a potential reality in
approximately 2070.

Achieving the vision laid out by the
project will require both direct public
investments and private action guided by
regulatory tools such as modified zoning
and continued harbor front planning. The
implementation plan developed by the
project team outlines these actions as
well as a number of exciting potential first
steps to help catalyze future action.

Roadmaps were developed to guide
the implementation of near-term actions
in the East Boston and Charlestown study
areas between now and 2030, and long-
term actions through 2050 and beyond.
They include high-level phasing plans,
cost estimates, and benefit-cost analyses.
Near-term actions are described in more
detail, with recommendations on design,
policies, partnerships, and funding.

The roadmaps also take into account
foreseeable cycles of development and
redevelopment and the time necessary
for completing different actions. Costs
are based on construction estimates

per acre for typical waterfront parks,
berms, and shoreline protection features
with the height necessary to achieve

a desired flood protection level. The
benefits of fully implementing the
identified coastal resilience solutions
extend well beyond flood protection to
include social, ecological, and economic
factors, although many of these benefits
cannot be easily quantified. The directly
quantifiable benefits of flood protection,
or “avoided loss,” are calculated using
the Climate Ready Boston framework and
data. Losses include damages to buildings

and their contents, displacement costs,

impacts to productivity, and mental stress.
Both costs and phasing plans are estimates
and recommendations only, and should not

be used for detailed planning.

Conclusion

Boston is one of the few cities planning
for sea level rise and climate impacts in
advance of major storm-related damages.
As an important first step in Boston’s
resilience planning, CREBC creates a strong
vision for district-level flood protection
including clearly identified design
opportunities in the short- and long-term
and robust roadmaps for implementation,
and in doing so, setting the stage for
additional future efforts to be undertaken
by the city. LAF
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