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City’'s Strategy of Multiple Layers of Protection: Guidelines & Zoning

RETROFITS TO EXISTING DEVELOPMENT
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Role of Zoning and Guidelines
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Protect against risks to life safety and property - Provide specific design direction on
damage, and conserve the value of land and implementing resilience measures for new
buildings. construction and retrofits.
Ensure existing zoning does not inhibit resilient - lllustrate flood protection measures in
design and upgrades. Boston context.
Specific zoning definitions, dimensional and use - Guide development in Zoning Overlay

provisions to facilitate resilience.
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Coastal Resilience Design Guidelines

Guidelines - Resilient Design Principles

Use Resiliency Best Practices

Proposed designs / renovations should
icorporate best practices and standards to
reduce or eliminate coastal flood risk or
damage resulting from future climate
conditions.

Generate Co-benefits
Wherever feasible, proposed flood
resiliency upgrades should also enhance
a building's energy efficiency,
greenhouse gas reduction potential, and
passive survivability.

Enhance the Public Realm

Resilient measures should be designed to not
to diminish the pedestrian environment to the
greatest extent possible by supporting
pedestrian connections and enhancing the
character of the Overlay parcels.

Relate to District Scale Solutions

Enhancements at a plot level should not worsen risk
at adjacent parcels or restrict future implementation
of larger coastal resilience district plans, and, to the
extent feasible, should support the resiliency goals
and implementation of district coastal resilience plans.




Coastal Resilience Design Guidelines
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Coastal Resilience Design Guidelines

above the flood clevation.

- Protect in place: When clevating and
relocating arc not practical or feasible, the
last option to increase the resilience of
critical systems is to protect them in place.
This includes clevating to the greatest extent

« A Better City Report, Enhancing Resilience
in Boston: A Guide for Large Buildings and
Institutions

« FEMA Recovery Advisory 2: Reducing Flood
Effects in Critical Facilitics

w Pphce.

- S T B =l B ~— B -y wme | s -
Protect Critical Systems Technical Considerations
Repair and Replace ment Energy Audits Utility Coordination
o . . . . . . lbm-lqcb-dnp.indmh:;n B«qunnmd.dmnu-?m Coahﬁth-bw:y_ouw-.h_nAL
Building utility systems, |pclud1ng gbctncal and mechanical ngpmem, should s3coporuies o epro te bod wileece Koty cppomtbe or b > m £
be protected from flood risk to avoid costly damage, safety risks, and loss _MMWM# _E "-wwwn-wvw
of habitability and other critical building functions during a flood event. This ndun bad
should be among the highest priority resilience actions for property owners. Basitio In e
For all new construction and sub ial Applicability
P clectrical, heating, ilati
himbing end lr conditioning cquipmentand  "PASeR N e ncombes drmvecn P
other service facilitics shall bcdmgncdnnd/ consyruction "
or located so as to prevent water from entering -
or accumulating vrnhm the components during possible and d fing with low -
ditions of flooding. These sy and floodwalls and shiclds and vlilhanchornnd
cquipment include: tic downs to prevent flotation.
Mechanical
« Boilers and furnaces Co-benefits Considerations S
« Air-handlers, condenser units, and heat pumps - When replacing equipment, choosing high \LR
- Ductwork and piping efficiency models can reduce energy usc, N ‘DFE
« Fucl storage tanks utility bills, and emissions of greenhouse >
« Water heaters gascs and other pollution. It also reduces *>d
« Fire-suppression sprinkler controls strain on the cnergy grid, making the whole e
« Elevator machine rooms system more resilient. This is cxemplified in 3 X
Electrical the case of replacing an old sub-grade furnace { N\
« Electrical pancis and switchgear with a more fucl efficient clectric heat pump { \
« Backup gencrators system, located above the SLR-DFE. \ A
« Alarm controls and components . l-kculﬂclion of heating systems, in )
« Service wiring and receptackes ion with choosing clean sources of 1 f
. Bmldmg management mtm- dccmck)' and impkm:nung cnergy efficiency |
. jons equip improvements, will support Boston's efforts to \
Llocuic and gas meters achieve carbon neutrality. \ D
« Utility shut off switches ~. A
Costand | Considerati \~\.
With proper planning, ncw buildings can casily ~.
accommodate the protection of critical systems $ $$ s38 ssss \-\
by locating equipment in upper floors or in a « In FI'_MA V zones, clevating mechanical ~e
mechanical penthouse. For renovation projects, is required for NFIP p
the three main types of protection are clevation, reduction.
relocation, and pmte:uou in place. + Relocating/Replacing critical utilitics is also
- Elevate: Outd quip org d floor an opportunity to upgrade and increasce the
equlwxm located in tpc:a wnh high ceilings encrgy efficiency of a building’s systems,
can ly be ck which may lead to a reduction in annual utility
platforms lo bring the :)'!tm lbow the flood Costs.
clevation.
- Relocate: Dcpcndlns ou the available space Additional Resources Mh Place
within an existing . service equip « FEMA 348: Protecting Building Utilitics From m-»-::&m. _:ndqcm‘u “h
from a basement or other arca below the flood Flood Damage & practical o foruoresl _e
level can be relocated to an upper floor to + FEMA P-312, Homeowner's Guide to m‘#..".‘:.‘.‘-‘.’&:.‘:’:’:m ouﬁ--ﬁmmng
bring the equipment and distribution systems Retrofitting ssepover. Ukike anchors and %-downs 1 hold m-hg-r-np-muhp and

Provisions B prewect equipmert fom freesing




Coastal Resilience Design Guidelines

Building
Form

Il. Design |

Guidolines | and Envalope |

Building |

District-scalo S
Sysoms

poring
Strategies

Stregos

Technical Considerations

Elevate Lowest Interior Floor
with Exterior Circulation to DFE

Circulation to reach the elevated first floor level is provided outside the
building through exterior walkways, ramps, or stairs. Design measures like
planted areas, seating, lighting, and contextually appropriate materials are
used to contribute to visual interest, break up the scale of larger surfaces,
and add to neighborhood character.

Alternatives for Access

¥a iontyard ramp is notpossibe, an accessible
e rior mp may be provided within $e side
yardor maryard.

Resisting Flood Loads
Rairs, ramps, and wakways must be dos
0 sructually msis dosign flood loads.

To avoid disrupting visual connectivity and
interest along the streetscape, designers should
carcfully consider the public realm when
clevating a building’s first floor above the SLR-

DFE for flood protection.
Applicability
Project Scale Non-Art 80 rencvations, Ar. 80 mnova-
tions and new construction
Building Type Triple decker, Townhousa, pro-war
mized use, contemporary mixed use
Location Bulldings outside of FEMA AE zones
Cost and In C ick

$ S$ $S§ SSSS

« For projects within Article 25 (FEMA zone),
the elevation of structures insured under
the NFIP may be cligible for FEMA Hazard
Mitigation Assistance grants and flood
insurance premium reductions.

Public Realm Considerations

« 'This strategy can enhance the public realm
if designed to add visual interest and to
incorporate additional amenitics such as
landscape and secating.

+ The design of exterior circulation clements
should pay careful attention to universal
design and accessibility. For example, ramps
should be designed to be appealing to all

Exterior Circulation and Vegetation

UusCrs. Sakwater wlemmn planting is woven into the edges
and ralings thet flank mairsand emps. adding o
Additional Resources - e ’b‘?,':‘"" fvogorsnd
- FEMA P-1037, Reducing Flood Risk to amasal z L for

Residential Buildings That Cannot Be Elevated

Floodproofing below the DFE
This strategy should be combined with
floodp measures bolow the DFE % protect
ageine damage. This would include ether
ot £ 2 .

oxt of h:d-ﬂ:sovdvy floodpmofing.

yandbr

City of Boston Flood Resilience Do sign Guidelines

Consider the Public Right-of-way
Exterior mps and =airs may not encoach into
the publc right-of-way. If 2 building has intertioral

o providedpubich ibio private
pacm, that space may be used for accossible
extornal ramps.

Eurshy sch addik

hizoric buildngs will neod 0 obsorve dosign
guideline s within landmark districes.

ddnd,




Pre-war mixed use

Triple decker

General industrial

Attached townhouse

A
N

Contemporary commercial

Attached
townhouse

Contemporary

mixed use

General
industrial

o e

S

2070 1% annual
coastﬂ flooglrliz‘k

Case study:
Retrofit

Contemporary
commercial

Pre-war
mixed use

Detached
two-family




Coastal Resilience Design Guidelines

Triple-decker

Existing Conditions

Onc of the most prevalent building types in

structures commonly supported on ficldstone

Boston, triple-deckers are commonly found in and brick fi

dations, with bay windows and

the Overlay neighborhoods of East Boston, South  covered stoops facing the sidewalk and ticred

Boston, Dorchester, and Charlestown. They
are typically free standing. three story wood

decks facing the rear yard.

~ @l SLR.BFE 1950 8C8 Grade sievation ppmx. 15,55 BCB
3 o > SIR.DFE 2050'8C8 Lowest o ccupladie floor appox. 1875 BC8
L %) d FEMA BFE 17.46' BCB Coliar slovation 070 B8
4 r/n o Crinical systoms location Bewmort
& Other Neigt ds < — o T—
Dorcheswmr, Charlestown Yoor bult Lo 15thoary 200
ety
Stories 3
Units 3
Sidewalk width w0
Zoniag district Theoo ity Rosidernnl

Long-term Strategy

Supporting Krategios

Enhanced Envelope

Condv oY door e Coal rookng mEiges g by reducing
idorsify air baks. roof ;emporatues

In colhilose sk

o wall
cavtios: add mof nsulation ouboardof deck.
Upgrade windows 1 low-a. low-U-Bcwor
camomort windows.

Inetall food vents at boundiation walls in order for
wator 0 onter aad balance hydo st brees.

Uso sat waterds me gp rosistart ma%rshs tolow
SLR.OFE

Elmirato any hatesblo bobw SLR.OFE.
Lk uses below Sﬂgg;m access,

and ®orage.

Budding Form
Elevate Building on Extended
Foundation Walls

Abandon basementand Bl & 1 the bwes
adpcert grade

Elran such that first cccuplable floor is
2w Exend bundton wals

When fillng _cormider nd
emmlope Dprewet wicking of molkeum wp ke
budding a®er flooding.

City of Bosion Flood Resilisnce Dosign Guidslines

Building Systems

Protect Critical Systems

Locate water heator andc rtical sysoms abow
*0SLROFE

mh‘:&bﬁw‘&hﬂvwﬁ.ﬂ:
re located ouslds
D ysm oquipme




Coastal Flood Resilience Zoning Overlay

Buildable Envelope

FEMA BFE
(1'above grade)
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Coastal Flood Resilience Zoning Overlay

A

Article 80 Resiliency Review & f”%p 4
Guidelines 1
Building Height (SLR-DFE) R )\
Gross Floor Area e
Lot Coverage & Setbacks :
Essential & Hazardous Uses == ﬂ :

I
| ——
o _— \
" 1 S| =
== \ - = -
- \\\ — g
\__\\—‘ —
S g o
R A

Resilient Design Strategy
Building Envelope and Access Building Envelope and Access Supporting Strategy
Dry Floodproofing Wet Floodproofing Enhanced Envelope
Retail is kept at grade for sidewalk activation. Residential access doors have flood vents and Exterior insulation and high performance
During storm events, storefront doorsare fitted wet floodproofed lobby has saltwater-resistant windows allow interior spaces to maintain interior
with flood shields into built-in brackets. Retail materials. Access doorand flood vents not shown. temperatures despite loss of heating duringa
space must be vacated prior to storm event. poweroutage.

Walls, glazing supports, and building structure
must be engineered to withstand hydrostatic
pressure from floodwaters.



