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tion shelters involve a number of factors and

require close coordination with local officials
responsible for public safery. Technical information
contained in Hurricane Evacuation Studics, storm
surge and flood mapping, and other data can now
be used to make informed decisions about the suit-
ability of shelters.

In the experience of the American Red Cross,
the majority of people evacuaring because of a hur-
ricane threat generally provide for themselves or
stay with friends and relatives. However, for those
who do seek public shelier, safety from the haz-
ards associated with hurricanes must be
assured. These hazards include—

* Surpe inundation.

¢ Rainfall looding,

¢ High winds.

* Hazardous materials.

Recommended guidelines follow for each of
these hurricane-associated hazards,

Plulmlng considerations for hurricane evacua-

Surge Inundation Areas

In peneral, hurricane evacuation shelters should

not be located in areas vulnerable o hurricane

surge inundation. The Mational Weather Service
has developed mathematical models, such as Sea,

Lake, and Overland Surges from Hurricanes

(SLOSH) and Special Program 1o List Amplitudes

of Surges [rom Hurricanes (SPLASH), that are criti-

cal in determining the potential level of surge
inundation in a given area,

o Carcfully review inundation maps in order (o
locate all hurricane evacuation shelters outside
Category 4 storm surge inundation zones.

s Avoid buildings subject 1o isolation by surge
inundation in favor of cqually suitable buildings
not subject 1o isolation. Confirm that ground
elevations for all potential shelter facilities and
access routes obtained from topographic maps
are accurate.

s Do not locate hurricane evacuation shelters on
barricr islands.

Rainfall Floeding

Rainfall Hooding must be considered in the hurri-
cane evacuation shelter sclection process. Rivering
inundation areas shown on Flood Insurance Raie
Maps (FIRMs), as prepared by the National Flood
Insurance Program, should be reviewed. FIRMs

should also be reviewed in locating shelters in

inland counties.

& Locate hurricane evacuation shelters outside the
LO0-year Aoodplain,

& Avoid selecting hurricane cvacuation shelters
located within the 500-year loodplain.

# Do not locate hurricane evacuation shelters in
areas likely to be isolated due 1o dverine inunda-
tion of roadways.

¢ Make sure a hurricane evacuation shelter’s firse
floor elevation is on an equal or higher elevation
than that of the base flood elevation level for the
FIRM area.

s Consider the proximity of shelters 1o any dams
and reservoirs (o assess Mow upon failure of con-
minment following hurricanc-related fooding,

Wind Hazards

Consideration of any facility for use as a hurricane
evacuation shelter must take into accouwnt wind
hazards. Both design and construction problems
may preclude a facility from being used as a shel-
ter, Local bullciing codes are Ertqu::nt]y inadecquate
for higher wind speeds

Structural Considerations

o If possible, select buildings that a surruciural
engineer has certified as being capable of with-
standing wind loads according to ASCE
(American Society of Engineers) 7-88 or ANSL
(American Mational Standards Instituee) ASH
(1982) structural design criteria. Buildings must
be in compliance with all local building and fire
codes.

# Failing & cerification (see above), request a
structural engincer to cink the proposed hurri-
canc cvacuation shelters based on his or her
knowledge and the eriteria contained in these
guidelines

& Avoud uncertified buildings of the following

* Buildings with long or open roof spans

* Un-reinforced masoney buildings

* Pre-engineered (steel pre-fabricated) build-
ings built before the mid- 19805

* Buildings that will be exposed to the full force
of hurricane winds

* Buildings with flat or lightweight roofs

& Give preference to the following:

* Buildings with steep-pitched, hipped roofs;

or with heavy concrete rools




* Buildings more than one story high (if lower
stories are used for shelter)

* Buildings in sheltered areas

* Buildings whosc access roulcs arc not
tree-lined

Interior Building Safety Criferia

During Hurricane Conditions

Based on storm data (eg., arrival of gale-force

windsy, determine a notification procedure with

local cmergency managers regarding when 1o

move the shelter population w pre-determined

safer arcas within the facility. Consider the follow-
ing guidelines:

# Doy not use rooms attached to, or immediately
adjacent to, un-reinforced masonry walls or
il clirngs.

¢ Do not use gymnasiums, auditoriams, or other
large open areas with long roof spans daring,
hurnicane conditions.

¢ Avoid arcas ncar glass, unless the glass surface
is protected by an adequate shutter. Assume
that windows and roof will be damaged and
plan accordingly

e Lise interior corridors or rooms.

e In multi-story buildings, use only the lower
floors and avoid corner rooms.

o Avoid any wall section that has portable or
modular classrooms in close proximicy, if these
are used in Your community.

e Avoid basements if there is any chance of
flooding,

Hazardous Materials

The possible impact from a spill or release of
hazardous materials should be raken into account
when considering any potential hurricane evacoa-
tion shelter,

Al faciliies manufacturing, Using, or storing
hazardous materials (in reportable quantities) are
required to submit Material Safety Data Sheets
femergency and haeardous chemieal inventory
forms) to the Local Emergency Planning
Committee (LEPC) and the local fire department.
These sources can assist you in determining the
suitability of a potentdal hurricane evacuation
shelter or determining precautionary zoncs (sale
distances) for facilities near potential shelters that
manufaciore, use, or store hazardous materials.

# Facilitics that store certain tvpes or cquantitics of
hazardous materials may be inappropriate for

use as hurricane evacuation shelvers,

& Hurricane evacoartion shelters should not be
located within the ten-mile emergency planning
zone (EPZ) of a nuclear power plant,

s Service delivery units must work with local
emergency management officials to determine
if hazardous materials present a concern for
potential hurricane evacuation shelters.

Hurricane Evacuation Shelter
Selection Process

General procedures for investigating the suitability
of a building or facility for use as a hurricane evac-
wation shelter are as follows:

* ldentify potential sites. Evacuation and trans-
portation route models must be considered.

& Complete a risk assessment on each potential
site. Gather all pertinent data from SLOSH
and/or SPLASH (storm surge), FIRM (flood haz-
ard}, facility base elevation, hazardous materials
information, and previous studies concerning
cach building’s suitability.

s Inspect the facility and complew: a Red Cross
Facility Swreey Form and a Self-inspection Work
Sheer [ Off-Premises Liability Checklist, in accor-
danee with ARC 3031, Note all potential
liahilities and the type of construction. Consider
the facility as a whole—one weak section may
seriously jeopardize the integrity of the buailding.

& Have the building certified as being capable of
withstanding the wind loads according 10 ASCE
7-88 or ANSLASS (1982) structural design crite-
ria. In the absence of cerification, have a
structural engineer review the facility and rage
its suitability to the best of his or her ability.

® Ensure that an exhaustive search for shelter
space has been completed, Work with local
emergency management officials and others to
identify additional potential sires.

& Review, on a regular basis, all approved hurri-
cane evacuation shelters, Facility improvements,
additions, or deterioration may change the
suitability of a selected facility as a hurricane
eviacuation shelter, Facility enhancements may
also enable previously rejected facilites to be
used as hurricane evacuation shelters.

# If possible, work with officials, facility managers,
and school districts on mitigation Opportunites.
Continue to advocate that the building program
for new public buildings, such as schools,



should include provisions 1o make them more
resilicnt to possible wind damage. It may also

be possible to suggest a minor modification of a
municipal, communiry, or school bullding in the
planning stages to make for a more useful hurri-
cane evacuation shelier site, such as the additon
of hurricane shutters.

Least-Risk Decision Making

Safety is the primary consideration for the
American Red Cross in providing hurricane evacua-
tion shelers. When anticipated demands for
hurricane evacuation shelter spaces exceed suit-
able capacity as defined by the preceding criteria,
there may be a need o utiliee marginal facilities.
It is therefore critical thar these decisions be made
carefully and in consultation with local emergency
management and public safery officials. Guidance
should be obtained from Disaster Services al
national headoguaners, in consultation with the
Risk Management Division.
This process should include the followding
considerations:
® Mo hurricane evacuaton shelter should be locart-
ed inan evacuation zone for obvious safety
reasons. All hurricane evacuation shelters should
be located outside of Caregory 4 storm surge
imundation zones. Certain exceptions may be
necessary, but only if there is a high degree
of comfidence that the level of wind, rain,
and surge activities will not surpass estah-
lished shelter safety margins.

» When a potential hurnicane evacoation shelter
is located in a flood zone, it is important to
consitder its viahiline By comparing elevations
of sites with FIRMs, one can determine il the
shelter and a major means of egress are in any
danger of flocding. Zone AH {within the 100-
vear flpod plain and puddling of 1-3 feer
expected) necessitates a closer Iook at the use
of a particular facility as a sheltering location
Fones B G, and I may allow some Aexibilitg
It 15 essential that elevations be carefully
checked to avoid nnnecessary problems.

o In the absence of centification by a structural
engineer, any building selected for use as a
hurricane evacuation shelter must be in compli-
ance with all local building and fire codes,
Certain exceptions may be necessary, but only
after evaluarion of cach facility, using the afore:
mentioned building safery criteria.

& The Red Cross uses the planning guideline of 40
siuare feet of space per shelter resident. During
hurricane conditions, on a short-term basis,
shelter space requircments may be reduced.
Ideally, this requirement should be determined
using mo less than 20 square feet per person.
Adequate space must be set aside for registra-
tion, health services. and safery and fire
considerations, Disaster Health Services arcas
should still be planned using a 40 square feet
per person calculation. On i long-term recov-
ery basis, shelier space requirements should
follow guidelines cstablished in ARC 3031, Mass
Cere: Prefuirecness and Operdations,
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