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FOREWORD AND ACKNOWLEDGMENTS

BACKGROUND

n August 29, 2005, Hurricane Katrina caused extensive

damage to the coast along the Gulf of Mexico, resulting

in an unprecedented relief, recovery, and reconstruction
effort. This reconstruction presents a unique opportunity to re-
build the communities and public infrastructure using the latest
hazard mitigation techniques proven to be more protective of lives
and property.

Critical facilities comprise all public and private facilities deemed
by a community to be essential for the delivery of vital services,
protection of special populations, and the provision of other ser-
vices of importance for that community. This manual concentrates
on a smaller group of facilities that are crucial for protecting the
health and safety of the population: health care, educational, and
emergency response facilities.

The Design Guide for Improving Critical Facility Safety from Flooding
and High Winds (FEMA 543) was developed with the support of
the Federal Emergency Management Agency (FEMA) Region
IV in the aftermath of Hurricane Katrina. This manual recom-
mends incorporating hazard mitigation measures into all stages
and at all levels of critical facility planning and design, for both
new construction and the reconstruction and rehabilitation of
existing facilities. It provides building professionals and deci-
sionmakers with information and guidelines for implementing
a variety of mitigation measures to reduce the vulnerability to
damage and disruption of operations during severe flooding and
high-wind events. The underlying theme of this manual is that
by building more robust critical facilities that will remain oper-
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ational during and after a major disaster, people’s lives and the
community’s vitality can be better preserved and protected.

This manual is a part of FEMA’s Risk Management Series, which
provides guidelines for mitigating against multiple hazards. The
series emphasizes mitigation best practices for specific building
uses, such as schools, hospitals, higher education buildings,
multi-family dwellings, commercial buildings, and light indus-
trial facilities.

OBJECTIVES

The poor performance of many critical facilities in the affected
areas was not unique to Hurricane Katrina. It was observed in nu-
merous hurricanes dating back more than three decades. Several
reasons may explain this kind of performance. In many cases the
damaged facilities were quite old and were constructed well be-
fore the introduction of modern codes and standards. Some of
the older facilities were damaged because building components
had deteriorated as a result of inadequate maintenance. Many fa-
cilities occupy unsuitable buildings that were never intended for
this type of use. Some newer facilities suffered damage as a result
of deficiencies in design and construction or the application of in-
appropriate design criteria and standards.

The primary objective of this manual is to assist the building
design community and local officials and decisionmakers in
adopting and implementing sound mitigation measures that will
decrease the vulnerability of critical facilities to major disasters.

The goals of this manual are to:

O Present and recommend the use of building design features
and building materials and methods that can improve the
performance of critical facilities in hazard-prone areas during
and after flooding and high-wind events.

O Introduce and provide guidelines for implementing flooding
and high-wind mitigation best practices into the process of
design, construction, and operation and maintenance of
critical facilities.
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SCOPE

To aid in the reconstruction of the Gulf Coast in the wake of
Hurricane Katrina, this manual presents an overview of the prin-
cipal planning and design considerations for improving the
performance of critical facilities during, and in the aftermath of,
flooding and high-wind events. It provides design guidance and
practical recommendations for protecting critical facilities and
their occupants against these natural hazards. The focus is on the
design for new construction, but this manual also addresses re-
habilitation of existing critical facilities. It presents incremental
approaches that can be implemented over time to decrease the
vulnerability of buildings, but emphasizes the importance of in-
corporating the requirements for mitigation against flooding and
high winds into the planning and design of critical facilities from
the very beginning of the process.

The material and recommendations contained in this manual are
applicable to many facilities, but address primarily the following
critical facilities:

O Schools

O Health Care Facilities

O Fire Stations

O Police Stations

O Emergency Operation Centers (EOCs)

The information presented in this manual provides a compre-
hensive survey of the methods and processes necessary to protect
critical facilities from natural hazards, but is necessarily limited.
Itis not expected that the reader will be able to use this informa-
tion directly to develop plans and specifications. It is intended as
an introduction to a broader understanding of the fundamental
approaches to risk mitigation planning and design. This will help
building officials and professionals move on to the implementa-
tion phase that involves consultants, procurement personnel, and
project administrators, with a better grasp of the task in front of
them—improving the safety and welfare of their communities.
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TARGET AUDIENCE

This manual describes various mitigation measures that have been
successful in the past and could be implemented quickly, especially
in areas recovering from a disaster. The intended audience com-
prises the people who own, operate, design, build, and maintain
critical facilities in hazard-prone areas. This includes planning,
building design, and construction professionals working for pri-
vate organizations, State and local government officials working in
the building sector, and relevant technical and management per-
sonnel involved with the operation of critical facilities.

TRAINING

In tandem with the publication of this manual, FEMA has devel-
oped a companion training course targeted to building design
professionals and facility managers interested in improving the
functionality of critical facilities in natural disasters. For transfer of
its content, FEMA will promote a series of workshops directed at
these professionals and others involved in planning, design, con-
struction, rehabilitation, and management of critical facilities in
areas exposed to flooding and high winds.

The training course emphasizes the best practices in mitigating
against flooding and winds hazards. It is organized around a series
of exercises, starting with vulnerability analysis, and progressing
through assessment of risks, assessment of building systems perfor-
mance (especially the effects of physical damage on the facility’s
functionality), and the selection of appropriate mitigation mea-
sures to be incorporated into the design of critical facilities.

The expansive scope of reconstruction activities in the aftermath
of Hurricane Katrina requires that this course be initially offered
and delivered only to affected communities in the Gulf States.
However, the relevance and usefulness of this course extends far
beyond the hurricane-prone regions, to areas exposed to other
wind hazards, as well as areas subject to all types of coastal and riv-
erine flooding.
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ORGANIZATION AND CONTENTS

This manual is divided into four main chapters.

Chapter 1 presents an overview of the principal design con-
siderations to help owners, managers, and designers when
determining the location, building characteristics, and hazard re-
sistance of critical facilities. It outlines the basic principles and
design tools for improving the safety of critical facilities exposed
to flooding and high winds. It also provides guidelines for facility
managers and building professionals on how to coordinate the
process of planning and design of critical facilities.

Chapter 2 discusses the nature of flood forces and their effects
on buildings. It outlines the procedures for risk assessment,
and describes current mitigation methods for reducing the ef-
fects of flooding. It underlines the need to avoid high-risk areas
for the construction of new critical facilities, and encourages
the application of mitigation measures when critical facilities
must remain in high-risk areas. This chapter provides exten-
sive review of the requirements of the National Flood Insurance
Program (NFIP), model building codes and other standards,

as well as new FEMA policy updates resulting from the experi-
ences of Hurricanes Katrina and Rita.

Chapter 3 discusses the effects of wind forces on the structural
and nonstructural building components of critical facilities. By re-
viewing numerous examples of wind-induced damage to these
facilities, it points out the best practices pertaining to new con-
struction and rehabilitation of existing facilities. It concentrates
on building components most critical for protecting the unin-
terrupted operation of critical facilities and provides detailed
guidelines for improving their design and construction in hurri-
cane- and tornado-prone areas.

Chapter 4 discusses the performance of hospital, schools, and
emergency response facilities (i.e., EOCs, and police and fire
rescue stations) during Hurricane Katrina. This chapter em-
phasizes the lessons learned about the adverse effects on the
functionality of critical facilities arising from damage to build-
ings and contents, especially the ways that various types of physical
damage disrupted their operations.
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Appendix A contains a list of acronyms and Appendix B contains a
glossary of terms that appear in this manual. Appendix C contains
an overview of the FEMA grant programs available for funding
construction or rehabilitation of critical facilities.
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