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Current Flood Risks
(Zoning Article 25)
Areas with a 1% annual chance of flooding
Future Flood Risks
(Flood Resiliency Zoning Overlay District)
Areas with a projected 1% annual chance of flooding in the
year 2070 with 40 inches of sea level rise
Current and Future Coastal Flood Risk Areas in East Boston
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• For projects within Article 25 (FEMA zone),
the elevation of structures insured under
the NFIP may be eligible for FEMA Hazard
Mitigation Assistance grants and flood insurance premium reductions.
• Similarly, if the building is located within a
FEMA zone, elevating the lowest floor may
trigger a Substantial Improvement declaration.

Building Type

Triple decker, Townhouse, Post-war
mixed use, Contemporary mixed use

Locations

Appropriate for buildings located
outside of FEMA AE zones

Public Realm Considerations
• In new construction, to maintain visual connection at the sidewalk and an active streetscape, circulation from at-grade lobbies (wet
or dry floodproofed) can lead to elevated areas
above the DFE.
• This strategy may be an advantageous technique for maintaining the front facade of an
historic building while enhancing the resilience of the structure.

An innovative kit-of-parts easily
adaptable to Boston’s unique and
diverse building stock.

Technical Considerations
Small Building Strategy
Openings
All penetrations, such as openings for HVAC,
electrical, and plumbing systems, should be
removed and relocated above the design flood
elevation.

The design guidelines serve as a point of reference for residents,
business owners, developers, and design professionals to translate
flood resilience best practices into strategies suited for their
specific building types. The guidelines place a direct emphasis on
impacts to the public realm and provide solutions for maintaining
the continuity of the street and sidewalk.

Floodproofing below the DFE
The resulting space below the elevated interior
floor should be filled to create a stem wall
or retrofitted with flood openings (see Wet
Floodproofing, p44 for details.) Below-grade
spaces for storage or parking may be maintained
only if dry floodproofed in coordination with
review and approval by an engineer for resistance
to flood-related loads on the structure (see Dry
Floodproofing, p46 for details.) Spaces below the
SLR-DFE are non-habitable.
Wet floodproofing of the entry area allows water to
enter and exit through vents in the storefront wall
or entry door, equalizing hydrostatic pressure.
The wet floodproofed vestibule uses flood
damage resistant materials.

Large Building Strategy

Wet Floodproofing

Additional Resources
• FEMA P-1037, Reducing Flood Risk to
Residential Buildings That Cannot Be Elevated
• FEMA P-467-2, Floodplain Management
Bulletin - Historic Structures
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Building
Form

Building Envelope
and Access

Building
Systems

District-scale
Strategies

Supporting
Strategies

Wet Floodproofing

Materials

Applicability
Project Scale

Building Type

Non-residential spaces within
typologies such as the triple decker,
townhouse, new mixed use, and general
industrial

Cost and Insurance Considerations
$
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$$$

$$$$

• Wet floodproofing is generally less expensive
than dry floodproofing. Additional cost
considerations should also include expenses
for related measures such as building
elevation, providing access to elevated areas,
installation of flood-resistant materials,
rearrangement of utility systems, and
post-flood cleaning to control exposure to
pollutants and prevent mold growth.
• Wet floodproofing of structures insured under
the NFIP in A Zones may be eligible for flood
insurance premium reductions.

Dry Floodproofing

The floor-to-ceiling height of the ground floor
must be high enough to accommodate a reduced
ceiling height. While many existing buildings may
have this height capacity, an elevated floor may
disrupt the way windows and doors relate to the
first floor, so this strategy must be coordinated
with the character of the existing facades and
remain integrated with the public realm.

Dry floodproofing may be utilized
in a tolimited
wayfloor, a wet
circulation
a raised interior
lobby or access area can
to seal and reinforce the interiorfloodproofed
surfaces
ofconnection
the between
maintain
an at-grade
sidewalk and building entry.
entry area and/or providing internal
flood shields
• Alterations on the facades of buildings in
districts
will need
to prevent the seepage of waterhistoric
further
into
theto be reviewed by
Landmarks Commission.
building. Spaces below the SLR-DFE are nonAdditional Resources
habitable. This strategy allows• FEMA
for an
at-grade
P-312,
Homeowner’s Guide to
Retrofitting
connection between the sidewalk
and the building
• Enterprise Community Partners, Inc., Ready
to
Respond:
Strategies
for Multifamily
to preserve the character of theBuilding
building’s
exterior
Resilience
• FEMA
Technical Bulletin 1, Openings in
(see Dry Floodproofing, p46, for
details).

Public Realm Considerations
• If combined with providing interior

Bottom photo: FEMA. 2013. Floodproofing Non-Residential Buildings.
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Triple-decker

Long-term Strategy

Existing Conditions
One of the most prevalent building types in
Boston, triple-deckers are commonly found in
the Overlay neighborhoods of East Boston, South
Boston, Dorchester, and Charlestown. They
are typically free-standing, three-story wood

50
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New
Construction

structures commonly supported on fieldstone
and brick foundations, with bay windows and
covered stoops facing the sidewalk and tiered
decks facing the rear yard.

Supporting Strategies

Supporting Strategies

Enhanced Envelope

On-Site Energy Generation

Conduct energy audit and blower door test to
identify air leaks.

Cool roofing mitigates overheating by reducing
roof temperatures

Install blown-in cellulose insulation to wall
cavities; add roof insulation outboard of deck.

Consider envelope upgrades in conjunction
with replacing critical systems for resilience. A
better envelope can result in down-sized HVAC
systems that are less expensive to operate.

Upgrade windows to low-e, low-U-factor
casement windows.

Protect Critical Systems
Water from flooding may carry contaminants so
post-flooding health risks should be mitigated
by contracting certified clean-up professionals.
Hazardous household materials should not be
stored in wet floodproofed spaces. After flooding,
objects and materials that have been exposed to
water should be cleaned and dried or disposed of
following guidelines from local officials. Affected
areas should be allowed to adequately dry with 24
hours to prevent mold growth.

For all new construction and substantial
improvements, electrical, heating, ventilation,
plumbing and air-conditioning equipment and
other service facilities shall be designed and/
or located so as to prevent water from entering
or accumulating within the components during
conditions of flooding. These systems and
equipment include:
Mechanical
• Boilers and furnaces
• Air-handlers, condenser units, and heat pumps
• Ductwork and piping
• Fuel storage tanks
• Water heaters
• Fire-suppression sprinkler controls
• Elevator machine rooms
Electrical
• Electrical panels and switchgear
• Backup generators
• Alarm controls and components
• Service wiring and receptacles
• Building management systems
• Telecommunications equipment
• Electric and gas meters
• Utility shut-off switches

Non-Art. 80 renovations and new construction, Art. 80 renovations and new
construction

Top photo: Continuing Education Center / Photo by Smart Vent Products, Inc.

Alterations and
Renovations

City of District-scale
Boston Flood Resilience Design
Supporting
Guidelines
Strategies
Strategies

City of Boston Flood Resilience Design Guidelines

Technical Considerations

Openings

Repair and Replacement

Energy Audits

Utility Coordination

Per FEMA standards for non-engineered
openings, at least two wall openings (one in two
different walls) below the base flood elevation
in each enclosed area should be provided, at
a location of no more than 1’ above grade. One
square inch of opening for every square foot of
enclosed floor area should be provided.

Use natural cycles of repair and replacement
as opportunities to improve the flood resilience
of building utility systems and equipment. For
example, replacing an old furnace in the basement
with a more compact mini-split heat pump can
improve efficiency, reduce fossil fuel use, and
make relocating or elevating heating and cooling
systems more feasible in space-constrained
buildings.

Building owners should conduct an energy audit to
identify opportunities for improvements in energy
efficiency to coincide with resilience upgrades.
This is not only limited to replacing old equipment
with higher-efficiency models. An energy audit can
reveal how upgrades to the building envelope can
reduce heating and cooling loads, which can result
in equipment down-sizing in addition to added
efficiency.

Coordinate with the local utility company when
planning modifications to the placement of electric
and/or gas meters.

Protecting in Place

Elevating Equipment

If protecting in place is the most feasible option,
watertight walls and shields are most practical
when flood depths are less than 3’. Utilize a
watertight closure panel if a floodwall is too high
to step over. Utilize anchors and tie-downs to hold
equipment in place.

When relocating or elevating MEP systems,
consider horizontal and vertical clearances for
routine maintenance; venting requirements for
combustion equipment; drain pans for equipment
containing water storage to prevent leakage; and
provisions to prevent equipment from freezing.

Building utility systems, including electrical and mechanical equipment, should
be protected from flood risk to avoid costly damage, safety risks, and loss
of habitability and other critical building functions during a flood event. This
should be among the highest priority resilience actions for property
Openings shouldowners.
be carefully maintained to

Foundation Walls and Walls of Enclosures
• FEMA Hurricane Sandy Fact Sheet 1, Cleaning
Flooded Buildings

III. Case
Studies

Building
Systems

Building Envelope
and Access

Use flood-damage-resistant materials in wet
floodproofed enclosures, such as concrete,
stone, masonry block, ceramic and clay tile,
pressure-treated lumber, epoxy-based paints,
and metal. These materials may require additional treatment to protect against damage from
repeated saltwater inundation. Avoid paper-faced
gypsum wall board and non-treated wood. (See
“Flood-damage Resistant Materials” on p48 for
details.)

Ground Floor Height
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Building
Form

ensure they are not clogged with debris and can
be opened if movable parts are part of the system.

Applicability
Project Scale

Non-Art. 80 renovations and new construction, Art. 80 renovations and new
constructiontes of Rise
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qu

possible and dry floodproofing with low
floodwalls and shields and with anchors and
tie downs to prevent flotation.
ll

Floodable entryway with stairs that lead to an elevated lobby at the Querini Stampalia in
Venice, Italy. Photo: Architectours / “The renovation of the Fondazione Querini Stampalia is a
great example of how Master Carlo Scarpa integrated the new with the old”
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Protect Critical Sytems

Technical Considerations

Wet floodproofing is an adaptation measure that allows flood waters
to enter and exit portions of a building not used as living space such
as crawl spaces, walk-out basements, or floodable ground floors.
Flood openings are important to allow water to
enter and exit the structure and rise and fall at
the same rate inside and outside of the building.
Therefore, wet floodproofing requires proper
planning for the quantity, type, and location of
flood openings.
This strategy avoids structural damage by
equalizing hydrostatic pressure on walls, as
well as damage from buoyancy or uplift forces.
In addition to providing openings that allow
the entry of flood waters, wet floodproofing
requires the use of flood-resistant materials
below the flood elevation, the protection of
service equipment from flood damage, and the
relocation of high value contents. Examples of
engineered flood openings include grilles, vents,
and hinged panels that automatically open in
both directions to allow water to pass.

Retrofitted stairs lead to an elevated first floor in a retail shop in
Darlington, Wisconsin. Photo: FEMA. 2013. Floodproofing NonResidential Buildings.
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Cost and Insurance Considerations

Non-Art. 80 renovations
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For buildings that have high first floor ceilings, a portion of the first floor may
be elevated or reconstructed at or above the SLR-DFE to protect that floor
from flood risk. Circulation to reach the elevated first floor level from an atgrade entry area may be provided by internal ramps and stairs.
Elevating a new or existing building’s ground
floor above the DFE can protect against flood
damage; however, a change in ground plane may
lead to the unintended consequence of disrupting the visual connectivity between pedestrians
and building interiors. One way to avoid this
disruption is by providing a carefully designed
interior circulation area that mediates an atgrade entry area with an elevated main floor.
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Utile led the development of the City of Boston’s first ever citywide zoning
overlay district and design guidelines to promote resilience from coastal flood
risk for existing buildings and new construction. The zoning overlay district
extends over areas with a 1% chance of flooding in 2070 at 40” of sea level rise
and is a critical step in advancing the City of Boston’s Climate Ready Initiative.
Working with a team of experts, this multi-faceted project integrates a
study in national best practices, existing regulations, analysis of Boston’s built
form, community input, and expertise in cutting-edge building technology to
identify effective, consensus-driven revisions to the zoning code.
This project makes Boston
one of the first few communities
nationally to take a proactive
approach toward promoting
coastal flood resilience. It sets a
higher standard for protection
and compliance compared to
existing federal regulations
by choosing to adopt future
projections as the new threshold
for risk. The zoning overlay
will not only require all new
construction be resilient, it will
also ensure that renovations
to existing buildings are
performed in compliance with
these guidelines. Together the
guidelines and zoning overlay
create a robust armature to
promote preparedness across a
range of neighborhoods, building
conditions, and communities.
Extent of the citywide overlay

t

Breme

A comprehensive, citywide resource that
promotes building resilience against coastal
flood risk.

Exterior

Interior

Flood Level
Flood Level
Sustainability
Co-benefits Considerations
• When replacing equipment, choosing highefficiency models can reduce energy use,
utility bills, and emissions of greenhouse
gases and other
Flood pollution. It also reduces
Hydrostatic
Vent
strain on the energy
grid, making thePressure
whole
system more resilient. This is exemplified in
the case of replacing an old sub-grade furnace
with a more fuel-efficient electric heat-pump
system, located above the SLR-DFE.
• Electrification of heating systems, in
combination with choosing clean sources of
electricity and implementing energy efficiency
improvements, will support Boston’s efforts to
achieve carbon neutrality.

Cost and Insurance Considerations:
With proper planning, new buildings can easily
$
$$
$$$ $$$$
accommodate the protection of critical systems
by locating equipment in upper floors or in a
• In FEMA V zones, elevating mechanical
mechanical penthouse. For renovation projects,
equipment is required for NFIP premium
the three main types of protection are elevation,
reduction.
relocation, and protection in place.
• Relocating/Replacing critical utilities is also
• Elevate: Outdoor equipment or ground floor
an opportunity to upgrade and increase the
equipment located in spaces with high ceilings
energy efficiency of a building’s systems,
can usually be elevated on pedestals or
which may lead to a reduction in annual utility
platforms to bring the systems above the flood
costs.
elevation.
• Relocate: Depending on the available space
Additional Resources
within an existing building, service equipment • FEMA 348: Protecting Building Utilities From
from a basement or other area below the flood
Flood Damage
level can be relocated to an upper floor to
• FEMA P-312, Homeowner’s Guide to
bring the
the DFE
equipment and distribution systems
Retrofitting
Spaces below
Utilities
structural damage if surrounding soils
above the
flood elevation.
• Aare
Better City
Enhancing
When wet floodproofing
a retrofitted
Any Report,
utility or service
equipmentResilience
such as
saturated and
building, sub-grade
spaces
and electrical
lines should
• Protect
in should
place:be Whenstill
elevating
andis not recommended.
in Boston: ductwork,
A Guideheaters,
for Large
Buildings
and
filled to the nearest adjacent grade to allow Spaces below the SLR-DFE are nonbe removed from a wet floodproofed space and
are not
practical
or feasible,
Institutions
habitable
and use is the
limited to storage,
water to drainrelocating
out of the structure
slowly
relocated above the design flood elevation.
parking,
and access.
last option
to serious
increase the
resilience
of
• FEMA Recovery Advisory 2: Reducing Flood
by gravity. Pumping
can cause
critical systems is to protect them in place.
Effects in Critical Facilities
This includes elevating to the greatest extent
45
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Case Studies

A replicable set of solutions that can
inform other communities in the region.
The case studies highlight the interplay of different design
guidelines on particular building types common to Boston and
illustrate options for long- and short-term solutions. They also
highlight synergies and conflicts with existing citywide regulations,
building materials and systems, and accessibility requirements.

Install islandable, grid-connected solar
PV system on the roof.

One-, Two-, and 3-Family
III. Case
Studies

Alterations and
Renovations

Attached Townhouse

Pre-war Mixed-use

City of Boston Flood Resilience Design Guidelines

New
Construction

Pre-war Mixed-use

Long-term Strategy
Building Systems

Supporting Strategy

Protect Critical Systems

Enhanced Envelope

Locate systems for ground floor retail above
SLR-DFE.

Conduct energy audit and blower door test. Airseal at windows, doors, and penetrations.

Strategies not pictured:
Emergency power
Renewable energy systems
Resilient elevators

Upgrade residential space conditioning to
systems that can be elevated out of basement,
such as unitized variable refrigerant flow (VRF)
system with energy-recovery ventilation.

Add roof insulation outboard of deck and use
high-albedo or green roofing (shown) to mitigate
urban heat islands. Upgrade windows to
historically sensitive low-e, low-U-factor units.

Building Systems

Building Envelope and Access

Building Envelope and Access

Backup Systems

Elevate Lowest Interior Floor +
Provide Interior Circulation to DFE

Dry floodproofing

Existing Conditions
Pre-war mixed use buildings are historic
multi-story structures commonly found in
Downtown, Fort Point, North End and the
South End. While structural systems vary, they
typically include solid masonry walls with heavy

Case Study Location

Sea Level Rise Conditions

Building Characteristics

SLR-BFE

Grade elevation

19.50’ BCB

Building Form

approx. 15.56’ BCB

Wet Floodproof
Install flood vents at foundation walls in order for
water to enter and balance hydrostatic forces.

Elevate Building on Extended
Foundation Walls

SLR-DFE

20.50’ BCB

Lowest occupiable floor

approx. 18.75’ BCB

FEMA BFE

17.46’ BCB

Cellar elevation

10.10’ BCB

Critical systems location

Basement

Other Neighborhoods

Construction type

Wood frame

Dorchester, Charlestown

Year built

Late 19th–early 20th
century

Stories

3

Units

70

Building Envelope and Access

Use saltwater-damage-resistant materials below
SLR-DFE.
Eliminate any habitable spaces below SLR-DFE.
Limit uses below SLR-DFE to parking, access,
and storage.

Abandon basement and fill it to the lowest
adjacent grade.
Elevate building such that first occupiable floor is
above SLR-DFE. Extend foundation walls.

10’

Zoning district

Three-family Residential

timber post and beam framing or concrete
slab and post construction. Ground floor levels
often have high ceilings, making it feasible to
accommodate resilience adaptations require
greater floor-to-floor height on the first floor.

Building Systems

Protect Critical Systems
Locate water heater and critical systems above
the SLR-DFE.
Upgrade heating to high-efficiency mini-split heat
pump system with equipment located outside and
above the SLR-DFE.

When filling basement, consider structure and
envelope to prevent wicking of moisture up into
building after flooding.

Case Study Location

3

Sidewalk width

General Industrial

Sea Level Rise Conditions

Building Characteristics

SLR-BFE

19.50’ BCB

Grade elevation

approx. 15.00’ BCB

SLR-DFE

20.50’ BCB

Lowest occupiable floor

approx. 15.00’ BCB

FEMA BFE

16.46’ BCB

Cellar elevation

Unknown

Critical systems location

Basement / Roof

Construction type

Brick masonry, timber

Year built

Late 19th–early 20th
century

Stories

5

Units

45

Sidewalk width

10’

Zoning district

South Boston M-4

Other Neighborhoods
South Boston, Downtown,
Charlestown

71
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Protect sub-grade areas from the
backflow of municipal wastewater by
installing backwater valve(s) or flow
preventer(s).

Ramps and stairs mediate an at-grade entry
area with an elevated main floor. High ceilings
in the existing ground floor can accommodate
this adaptation.

Install historically sensitive brackets for
temporary shields at windows and doors
below the SLR-DFE.
Parge and structurally reinforce stone
foundation to resist hydrostatic forces.
Historic and older buildings may require
fortifying or replacing materials designed to
breath and flex.
Install sump pumps for backup drainage.

79
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Systems Thinking for Multi-Scale Resilient Planning
ResilientSEE is a global alliance of designers, engineers, academics, nonprofits, and
citizens striving to raise awareness, share knowledge, and create lasting, positive
change in Puerto Rico. By approaching resilience through social, environmental
and economic lenses, we believe communities can be better prepared to manage
and recover from cascading consequences of an extreme weather event.

PROJECT INFORMATION:
• Name: Toa Baja Resilient
Planning Framework
Location: Toa Baja, Puerto Rico
• Sustainability Features: Social,
Environmental and Economic resilience
• Project team: resilientSEE-PR.com
alliance collaborators
• Recognition: Featured in Building Design
and Construction and Metropolis
publications, and on Union of Concerned
Scientists and Power of Good podcasts
• RELi systems thinking methodology

The work below represents an ongoing resilience effort in the municipality of Toa
Baja that analyzes relevant data at the island, municipality and community scales.
Vulnerabilities Study
1’-3”
ELECTRICAL SUBSTATIONS

ELECTRICAL INFRASTRUCTURE

INFORMAL SETTLEMENTS

PUBLIC HOUSING

6’-9”

1% STORM FLOOD ZONE

Toa Baja: Resilient Planning at Multiple Scales

MARIA STORM SURGE INUNDATION

Puerto Rico faces many challenges from a climate
resilience perspective. These challenges are complex—
they can’t be solved in traditional disciplinary silos.
The island lacks a comprehensive analysis that
contextualizes risks and vulnerabilities, and, at the
same time, municipalities like Toa Baja would benefit
from understanding how they fit into the larger island
ecosystem and region at large. They need to know
potential solutions that consider the granularity of
community needs.
This analysis is a part of the Resilient Framework
Plan for the Autonomous Municipality of Toa Baja. It
represents the development of a scalable and replicable
resilient planning methodology that considers social,
environmental and economic resilience—we call it
the “S-E-E” approach. This framework plan is helping
the Municipality build consensus, centralize existing
information, identify gaps of data and analysis,
synthesize analyses into overarching principles, and think
strategically about implementable solutions.

Takeaways

16%

total damages

500,000

13k+

people (15% of the population)
live in areas prone to flooding

damaged properties

14k+

250,000 homes severely damaged
Ecology Study
CRITICAL WILDLIFE AREA

CONSERVATION PRIORITY

WETLANDS

Puerto Rico faces many challenges from a
climate resilience perspective. These challenges
are complex—they can’t be solved in traditional
disciplinary silos. The island lacks a comprehensive
analysis that contextualizes risks and vulnerabilities,
and, at the same time, municipalities like Toa Baja
would benefit from understanding how they fit into
the larger island ecosystem and region at large. They
need to know potential solutions that consider the
granularity of community needs.
This analysis is a part of the Resilient Framework
Plan for the Autonomous Municipality of Toa Baja.
It represents the development of a scalable and
replicable resilient planning methodology that

$1.3B

property damages

total infrastructure and
economic damage

$60M

flooded houses

Resilient Planning at
Multiple Scales

$400M

of land is developed

Developed Pro Bono by ResilientSEE Partners:

TOA BAJA

PUERTO RICO

$65B

total electric
infrastructure damage

Topography
Study
Ecology
Study

Hydrology Study
1’-3”
STREAMS

WATERSHED

WETLANDS

1% STORM FLOOD ZONE

+0’

6’-9”

+4400’

HIGHEST
SURGE INUNDATION
CRITICAL WILDLIFE
AREA LANDSLIDE RISK CONSERVATION PRIORITY MARIA STORM WETLANDS
+0’
+4400’

MARIA STORM SURGE INUNDATION

considers social, environmental and economic
resilience—we call it the “S-E-E” approach. This
framework plan is helping the Municipality build
consensus, centralize existing information, identify
gaps of data and analysis, synthesize analyses into
overarching principles, and think strategically about
implementable solutions.
ResilientSEE-PR created the “S-E-E” approach based
on a data-driven, scientific process and founded
on the principle that all systems are connected. This
process begins with understanding vulnerabilities
and risks, dissecting the problem through different
lenses, and overlapping these lenses to diagnose
problems and find solutions through synergies.

Data was collaboratively sourced through GIS, Toa Baja Municipality Administration, Alvarez-Díaz Villalon, Perkins and Will and MIT Urban Risk Lab.

120 Years of Catestrophic
Natural Events in Puerto Rico

structures are at risk of flooding

Developed Pro Bono by ResilientSEE Partners:

500,000

due to erosion and sea level rise,
limiting public access to the coast

La Plata River floods
Toa Baja every

people (15% of the population)
live in areas prone to flooding.

6-10 years

20%

The coastline is being
eroded at a rate of up to

higher than Japan

of land
developed
Low is
lying
areas of Toa Baja are subject to

Subsidence and
Fragmented
natural reserves
Liquefaction
Loss of coastline

3.3 feet / year

of the island is karst zone and
Growing
density is
consists of
alluvialpopulation
and claylike
surface, making it susceptible to
landslides and liquefaction
resulting in more construction on vulnerable slopes

16%

due to erosion and sea level rise,
limiting public access to the coast

Replicable
ibit 3.4 AExhibit
Process:
Replicable
3.4Villas
A
Process:
Replicable
del Sol
Villas
Community
Process:
del SolVillas
Community
Resilient
del Sol
Framework
Resilient
Community
Framework
Plan
ResilientPlan
Framework Plan

Exhibit 3.4 A Replicable Process: Villas del Sol Community Resilient Framework Plan
1
2

3

assive stormwater
→ A passive stormwater
m discharges intosystem discharges into
→
passive stormwater
ales
as Aawith
a wetland
bioswales
as a with a wetland as a
system discharges into
pbioswales
strategy.
backup
with a wetland
as a strategy.

backup strategy.

AIA LEED AP® BD+C CPHC® RELi AP ™

EXISTING
CONDITIONS
STORMWATER
MANAGEMENT
SEPTIC
SYSTEM

This project is a partnership between Sol es Vida, the
non-profit cooperative organization of Villas del Sol
community, and many ResilientSEE-PR collaborators.
The framework plan addresses infrastructure that
the community currently lacks, including stormwater
management, potable water, electricity, sewage, and
green open space. This work impacts 50 families—170
total community members—currently living without basic
infrastructure.
DOMESTIC WATER
SYSTEM

28

Villas del Sol is an immigrant community, originally
from the Dominican Republic, that settled on private
land. The land owner, with help from the Municipality,
asked the community to leave, and the Authority of
Land ultimately assigned them to their current location.
There is press documentation of the community suffering
excessive force by local police, including allegations
of violation of human rights that led to intervention
of international human rights NGOs. The community
became organized as a cooperative, and a regulatory lot
plan was developed as an initial framework to resettle in
an organized way. The previous Municipal administration
promised infrastructure that was never implemented. As a
result, families have settled but are extremely vulnerable
to climatic events.

ID

Please visit https://www.resilientsee-pr.com/villas-del-sol-resilient-planning-framework-plan for the full list of collaborators.

Yanel de Angel
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The Villas del Sol Community of Toa Baja:
Resilient Planning Framework
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252,748

$500M

have been invested for a flood
control project in Tio de la Plata

TOA BAJA

Fragmented
natural reserves
Loss of coastline

of the island is karst zone and
consists of alluvial and claylike
surface, making it susceptible to
landslides and liquefaction

55%

theHurricane
population
lives in areas
60 years day ofranging
after
Maria
from moderate to high
49% susceptibility
for landslides

of natural tree fall happened in one

of Puerto Rico’s population is
living in coastal municipalities

PUERTO RICO

of land is developed

PUERTO RICO

16%

TOA BAJA

20%

of natural tree fall happened in one
day after Hurricane Maria
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TOA BAJA

PUERTO RICO

60 years

Climatically, Puerto Rico is susceptible to
atmospheric, geologic and hydrologic
hazards. Atmospheric (air) hazards
include high winds, drought, fire and
extreme temperatures. Geologic (land)
hazards include coastal erosion, landslide,
earthquake, subsidence and liquefaction.
Hydrologic (water) hazards include
heavy rain, storm surge and tsunami. This
diagram illustrates important events that
have disrupted and impacted the island.
TOA BAJA

Takeaways

