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Our nation’s elementary and secondary school buildings contain the future of
our country. Over 50 million students attend approximately 99,000 public
elementary and secondary schools with an additional 5.2 million students
attending close to 34,000 private schools (NCES, 2016). Parents send their
children off to school every day with the belief and expectation that their
children will be safe from natural hazards. Children not only have the right
to an education; they also have the right to an education in a safe
environment. However, in many parts of our country, school buildings are
vulnerable to severe damage or collapse in the next earthquake, tornado,
hurricane, flood, tsunami, windstorm, or other natural hazard and are
therefore putting our children at risk. In particular, many of our nation’s
school buildings are older unreinforced masonry (URM) structures that are
vulnerable to severe damage and collapse in the next earthquake, or are of
lighter frame construction that is vulnerable to other types of natural hazards
such as a tornado, hurricane, high winds, or flash flooding. Some schools are
located in tsunami hazard zones without access to safe ground that can be
reached within the expected tsunami warning time.

Schools are far more than a place for teaching children; they often serve as
community centers. They are the places where the public votes for their
future leaders and they often serve as a focal point for a community’s social
and cultural life, be it the Friday night football game or the location for
evening community meetings. The loss of a school building can severely
disrupt the fabric of a community.

School buildings also serve other critical functions within the communities
where they are located. For example, they often serve as designated shelters
for displaced families after a natural or manmade disaster. Even when they
may not be a designated shelter, school policy across the country is that if
children cannot be returned home safely, they must be sheltered in place in
the school until parents can pick them up. So even if a school is not
officially designated as a shelter, school policies have made them into de
facto shelters.

The 1933 Long Beach magnitude-6.4 earthquake in southern California is
best known for damaging thousands of URM buildings, including over 230
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school buildings. Fortunately, school had ended for the day at the time of the
earthquake. Had that not been the case, thousands of children would have
been injured or killed. The outcry from seeing collapsed school buildings
directly led to the State of California passing the Field Act, which mandated
earthquake-resistant construction requirements and inspection for all future
school buildings.

While the January 1994 magnitude-6.7 Northridge earthquake in southern
California did not collapse any school buildings, the amount of damage,
including collapsed suspended ceilings and light fixtures, would have injured
children had the earthquake occurred during school hours. Fortunately, the
earthquake occurred early in the morning on a national holiday. Even so,
FEMA funded a major seismic retrofitting program to seismically brace all
suspended ceilings and light fixtures in every Los Angeles County school
building.

While there have been notable efforts by some states, particularly Oregon
and Utah, to identify at-risk school buildings and to begin the process of
addressing the seismic risk they present, they have all been severely limited
by budget issues and the day-to-day problems local governments face to just
to keep their schools operating.

However, this is not just an earthquake problem. In May 2013, an EF5
tornado struck Moore, Oklahoma and resulted in 24 fatalities, including
seven children at the Plaza Towers Elementary School. In April 2014, an
EF4 tornado leveled a brand-new school still under construction in Vilonia, a
suburb of Little Rock, Arkansas. While schools generally have some short-
term notification of a tornado warning, and tornado safe rooms are becoming
an accepted standard of care, and are now a requirement for new schools in
certain locations under the 2015 International Building Code, many schools
remain vulnerable to tornadoes with no safe haven for students or staff.

The risk from flooding is generally well known and mapped, and sufficient
warning time usually exists that the risk from this hazard is well controlled.
However, the risk from flash flooding in mountainous terrain or from storm
surge flooding in coastal areas can still be a significant hazard for schools
located in harm’s way. Severe flooding, as with other natural hazard events,
can also lead to school closures and long-term negative impacts on students.

Despite the critical role that schools play in people’s lives, many obstacles
exist in attempting to improve school safety from natural hazards. These
include competing public needs and demands, scarce resources in an
increasingly difficult economic and political environment, and lack of
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understanding of the risk of natural hazards. We believe that a
comprehensive document for school administrators and staff, as well as
concerned parents that provides advice on both successful operational
policies and practices, as well as recommendations on how to improve the
physical protection of the school facility to resist applicable natural hazards
would help improve overall school safety.

FEMA recently worked with the Department of Education and other federal
partners to develop the Guide on Developing High Quality School
Emergency Operations Plans (U.S. Department of Education, 2013), a
school safety planning guide that covers a wide range of possible hazards and
threats. The goal of FEMA P-1000 was to develop a companion guide that
provides additional information specific to natural hazards to help schools be
better prepared and better able to respond, recover, and mitigate future
natural hazards. This Guide focuses on operational guidance (what to do
before, during and after an event) as well as physical protection (what can be
done to the structure and facility to improve safety). It was developed with
input from design professionals, emergency managers, school administrators,
teachers, representatives of concerned parent groups, and other relevant
entities.

FEMA wishes to express its gratitude to the Project Management Committee
(PMC) of Barry H. Welliver (Chair), Suzanne Frew, William T. Holmes,
Christopher P. Jones, Lori Peek, John Schelling, Thomas L. Smith, and
Edward Wolf. The PMC managed the development efforts and also served
as principal authors. We also wish to thank Laura Dwelley-Samant, who was
the Report Development Consultant, as well as Lucy Carter, Shawna
Bendeck, Scott Kaiser, Jacob Moore, Meghan Mordy, Katherine Murphy,
and Jennifer Tobin, who provided assistance in the literature search and
focus group work.

FEMA also wishes to thank the Project Review Panel, which consisted of
Ines Pearce (Chair), Jill Barnes, Victor Hellman, Andrew Kennedy (ATC
Board Contact), Rebekah Paci-Green, and Cindy Swearingen. They
provided review, advice, and consultation at key stages of the work. The
names and affiliations of all who contributed to this report are provided in the
list of Project Participants.

Without the dedication and hard work of all of these people, this project
would not have been possible.

Federal Emergency Management Agency
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Preface

In 2014, the Applied Technology Council (ATC), with funding from FEMA
under Task Order Contract HSFE60-12-D-0242, commenced a two-year
project (ATC-122) to develop a document that would provide school safety
guidance to use before, during, and after a natural hazard event by updating
existing documents and providing new information on improved knowledge
about natural hazard-resistant design and policies and procedures
recommended by other federal agencies. In particular, this project would
build upon the Guide for Developing High-Quality School Emergency
Operations Plans (U.S. Department of Education, 2013), which was
developed as a multi-agency effort involving the Department of Education,
the Department of Health and Human Services, the Department of Homeland
Security and its Federal Emergency Management Agency, and the
Department of Justice and its Federal Bureau of Investigation. To help
inform the development of the document under the ATC-122 Project, the
project team conducted a literature review of over 250 existing relevant
resources and held videoconference calls with focus groups made up of
representatives of the intended audience.

The resulting Guide provides up-to-date, authoritative information that
schools can use to develop a comprehensive strategy for addressing natural
hazards.

ATC is thankful for the leadership of Barry H. Welliver, Project Technical
Director, and to the members of the ATC-122 Project Team for their efforts
in developing this Guide. The Project Management Committee, consisting of
Suzanne Frew, William T. Holmes, Christopher P. Jones, Lori Peek, John
Schelling, Thomas L. Smith, and Edward Wolf, managed the development
efforts and served as principal authors. Laura Dwelley-Samant served as the
Report Development Consultant and Lucy Carter, Shawna Bendeck, Scott
Kaiser, Jacob Moore, Meghan Mordy, Katherine Murphy, and Jennifer Tobin
provided assistance in the literature search and focus group work as members
of the Project Working Group. The Project Review Panel, consisting of Ines
Pearce (Chair), Jill Barnes, Victor Hellman, Andrew Kennedy (ATC Board
Contact), Rebekah Paci-Green, and Cindy Swearingen, provided review,
advice, and consultation at key stages of the work. Focus group members,
consisting of Debbie Carter-Bowhay, Cathy Coy, Susan Graves, Julie
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Mahoney, Bob Roberts, Kerry Sachetta, Shawn Streeter, and Randy Trani,
provided valuable feedback as representatives of the target audience. The
names and affiliations of all who contributed to this report are provided in the
list of Project Participants.

ATC is indebted to the leadership of Mike Mahoney (FEMA Project Officer)
who conceived the project, contributed to development efforts, and provided
guidance at critical stages. ATC also gratefully acknowledges Drew Herseth
(FEMA Task Monitor) whose input and guidance made this document

possible. ATC is thankful to John Westcott (FEMA) and Madeline Sullivan
(U.S. Department of Education) for their review of this document. Veronica
Cedillos and Ayse Hortacsu served as the ATC Project Managers and Carrie

Perna provided report production services.

Ayse Hortacsu Jon A. Heintz
ATC Director of Projects ATC Executive Director
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Executive Summary

Will we value and invest in school disaster resilience for the sake of our
children’s safety and the future of our communities? Or will we fail to act The stakes are high—natural
hazards can endanger the lives of
children and staff, increase
emotional fraumas, and result in
hope you do the same. —anonymous long-term harm to children and
communifies.

until after our schools and communities experience irrecoverable loss that
could have been prevented? This is a choice and we choose the former. We

School leaders and state officials are the specialists and authorities for

educating and protecting our children. But natural hazards may be
unfamiliar territory, requiring skills, plans, and support to which school
communities may not have access. Poor building performance during a
disaster is exacerbated by inadequate strategies to prepare for, respond to,
recover from, and mitigate against natural disasters. In contrast, schools that
have taken steps to reduce their risks and have adequately prepared for
emergencies can respond effectively, recovery quickly, and help support the
entire community to recover from a disaster.

This Guide provides up-to-date, authoritative information and guidance that
schools can use to develop a comprehensive strategy for addressing natural
hazards. The Guide presents information and guidance on:

o Identifying natural hazards that could potentially impact a school;

e Making new and existing school buildings safer for children and staff,
and more resistant to damage during natural disasters;

e Planning and preparing for effective and successful response during a
natural disaster;

o Recovering after a natural disaster as quickly and robustly as possible,
and being better prepared for future events; and

e Engaging the whole community in the entire process in order to improve
school and community disaster resilience.

This Guide is intended to be used by administrators, facilities managers,
emergency managers, emergency planning committees, and teachers and
staff at K through 12 schools. It can also be valuable for state officials,
district administrators, school boards, teacher union leaders, and others that
play a role in providing safe and disaster-resistant schools for all. Parents,
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caregivers, and students can also use this Guide to learn about ways to
advocate for safe schools in their communities.

This Guide is divided into three main sections, as shown in Table A. This
Guide only focuses on natural hazards. It does not cover other types of
important hazards and threats, including technological or intentional threats,
as there are resources already available to schools that address these. In
particular, this Guide builds upon the Guide for Developing High-Quality
School Emergency Operations Plans (U.S. Department of Education, 2013),
which provides the latest guidance on developing school emergency
operation plans that is applicable to many hazards and threats.

School leadership and state officials are busy with their critical work to
educate and protect children. It is a challenge to focus limited resources and
time on planning and preparing for rare and complicated events like natural
disasters. But doing so is essential. It can mean the difference between life
and death, or the difference between a devastated community and one that
recovers quickly and effectively, becoming even stronger than before. It can

also make all the difference in the life and educational trajectory of a child.

Ultimately, this Guide provides actionable guidance to help school leaders

take necessary steps to be as ready as possible when the next disaster strikes.

Table A Organization of this Guide

Section

Comprehensive Approach
for School Natural Hazard
Safety

| Content

Ch 1: An Introduction to School Natural
Hazard Safety

Ch 2: Identifying Relevant Hazards

Ch 3: Making School Buildings Safer

Ch 4: Planning the Response

Ch 5: Planning the Recovery

Ch 6: Engaging the Whole Community

Ch 7: Moving Forward

| Description

These chapters are recommended for
all readers. They provide an overview
of the key components of a
comprehensive approach for school
natural hazard safety.

Hazard-Specific

E: Earthquakes
F: Floods

H: Hurricanes
TO: Tornadoes

These supplements provide detailed
information and guidance focused on
particular natural hazards. Readers

Supplements TS: Tsunamis should refer to the hazards that affect
W: High Winds their schools.
X: Other Hazards: Snow Storms,
Volcanic Eruptions, and Wildfires
The appendices provide more detailed
. information on a variety of topics, and
Earthquake Appendix are referenced in other sections of this
Appendices Flood Maps Appendix Cuide. The Resources Appendix points

Resources Appendix

the reader to many sources of useful
information that expand on the topics
covered by this Guide.

xxiv
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Chapter 1

An Introduction to School
Natural Hazard Safety

Schools are fundamentally important places. Schools—and here we are 94% of American children live in

communities af risk of natural
structures on any given school day—are where our future generations are disasters (Save the Children,

educated. 2012).

referring to the buildings and, importantly, to the adults and children in those

Schools are also unique in terms of the risks they face and responsibilities
they have associated with natural disasters. Because natural hazard events
are infrequent, they can be seen as less urgent and are more easily demoted in
importance when compared to other more urgent, daily challenges faced by
school leaders. But school administrators and state officials have a moral,
and in many cases legal, responsibility to make their schools more resilient to
disasters and to minimize the risk of damage and injury in natural hazard
events. Properly planning for natural hazards results in safer, more prepared
and resilient schools and the benefits from ensuring school safety go beyond
the schoolyard—schools can help drive the health, prosperity, and quality of
life for an entire community.

This chapter provides an introduction to school natural hazard preparedness
and safety by covering the following:

e An overview of how natural hazards impact schools, including issues
that school administrators and local and state officials need to consider to
address risks from natural hazards;

e The purpose of this Guide and how it relates to the recently published
Guide for Developing High-Quality School Emergency Operations Plans
(U.S. Department of Education, 2013);

e A description of key elements of a comprehensive approach to mitigate
the effects of natural hazards, to protect the school community, and to
effectively respond and recover from potential events, including
earthquakes, floods, tsunamis, tornadoes, hurricanes, and other natural
hazards;

e A description of relevant requirements and voluntary measures related to
natural hazard safety that are applicable to schools; and
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It took 7 months for the last

Katrina child to be reunited with a
parent (Save the Children, 2015).

Disaster impacts on school
operations can include: facility
damage, staff shortages, and the
use of the school building as
either an evacuation or
community housing/recovery
shelter. All potential impacts
should be considered in the school
emergency operations plans.

e A summary of how this Guide is structured and how to use it.

1.1 Overview of Schools and Impacts of Natural Hazards

Natural disasters can have both immediate and long-term impacts on school
buildings, their occupants, and the surrounding community. Most
devastatingly, natural disasters can cause deaths and injuries among students
and staff when structures are unsafe or located in areas vulnerable to natural
hazards.

Children depend on safe school buildings and school staff to ensure their
safety and well-being both during and immediately after a disaster that
occurs during school hours. Due to the disruption and damage that can
accompany a disaster event, school officials, staff, and teachers may need to
provide care for some children for an extended period of time before they are
reunited with parents or guardians. Experiences during a disaster and the
long-term recovery period that follows can result in emotional trauma to both
students and staff.

When students cannot attend school, the entire community and its ability to
recover is affected. Not only is students’ education interrupted, their routine
disrupted, and the school services they receive suspended, but parents of
younger children often cannot return to work or volunteer, thus stalling the
recovery process for parents and children alike. It is becoming increasingly
clear that the recovery of the entire community is linked to the resilience of
schools.

1.1.1 Impacts on School Operations

The days and weeks following disaster events can severely impact school
operations. Damage to individual school buildings, school sites, roads, and
utilities can lead to school closures that last weeks, months, or even over a
year. School operations may also be affected by lack of staff, which may be
a result of delayed returns from large-scale evacuations or staff living in
severely impacted neighborhoods. School buildings are also often
designated as shelters to be used by the community following a disaster.
Schools are often selected as shelters because of their prime locations in the
community and their availability of large spaces, such as gymnasiums and
auditoriums. Although this can be very helpful for communities following
disasters, it can also impede school operations. These impacts on school
operations—whether they are caused by physical damage to buildings and
infrastructure, staff shortages, or the use of a school building as a shelter—
should all be considered in school emergency operations plans (EOPs).

1-2 1: An Introduction to School Natural Hazard Safety FEMA P-1000



1.1.2 Vulnerabilities of School Buildings

In the United States, school buildings are the only high occupancy public
buildings, other than prisons and courthouses, whose inhabitants are
compelled by legal mandate to be inside them. Perhaps because children are
required to attend school, by law, the general public often perceives school
buildings as possessing good resistance to natural hazards. However, school
buildings can be more vulnerable to damage in natural hazards than other
types of buildings. For example, schools frequently have large assembly
rooms, such as gymnasiums and auditoriums, which are more vulnerable to
damage in natural hazards such as earthquakes, hurricanes, and tornadoes.
Furthermore, school buildings often remain in use for many more years than
other types of buildings and may not receive consistent capital renewal
funds. Although building codes change and improve continually as building
professionals learn more about how to design disaster-resistant buildings,
many school buildings are decades old and, thus, were constructed to older
building code standards. Meaning, older school buildings are particularly
vulnerable to natural hazards and in most cases, school administrators do not
have the financial resources to address these vulnerabilities.

In many cases, schools are pre-designated as emergency shelters, yet they
have not been designed or constructed to the standards that will ensure that
they will even be occupiable following a disaster. Both the designation and
operation of shelters in school buildings take careful consideration and
planning, from building code and performance requirements to operational
considerations. The core planning team, which should include local
emergency management organizations, should have pre-established
agreements in place as part of the school EOP.

1.1.3 Exposure to Natural Hazard Events

Over the last several decades, the United States has experienced an escalation

in the number of damaging natural hazard events and their corresponding

costs resulting from that damage. Despite this increase, loss of life in schools

due to natural disasters has been reduced over time. This is due to several
factors, including more stringent building codes for newly constructed

schools, better state regulations regarding school building inspections and
construction, the inclusion of professional emergency managers in school
preparedness, mandated emergency planning, and better warning systems.

The increase in disaster frequency is not only felt in the United States, but

also around the world. For example, earthquakes in recent years have caused

massive destruction of schools and high number of fatalities. In 2005, an
earthquake in Pakistan caused 6,700 school buildings to collapse during

During normal working hours —
which fotal more than 2,000
hours a year — the safety of
nearly 68 million of our
country’s children is in the hands
of school officials and child
caregivers. Most parents assume
that when they drop their kids
off for the day, they will be safe
if disaster strikes. But two-thirds
of U.S. states have not adopted
basic emergency preparedness
regulations for child care
facilities and schools (Save the
Children, 2012).

The core planning team per the
Guide for Developing High-
Quality School Emergency
Operations Plans should include a
wide range of people, including
representatives of school
personnel, students, parents, and
community partners.

FEMA P-1000
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school hours, killing approximately 17,000 students. In 2008, in Sichuan,
China, at least 7,000 children died in the collapse of school buildings.
Although earthquake disasters of similar magnitude have not hit the United
States during school hours in contemporary times, the potential is still very
real and should serve as a warning.

A Tale of Two Earthquakes

Two earthquakes occurred just ten months apart in the late 1980s. Both were magnitude-6.9 earthquakes.
Both hit heavily populated urban areas. Both affected zones with housing, schools, and other critical
infrastructure. But while these two earthquakes share many similarities, the devastation to school
buildings and children could not be more different.

On December 7, 1988, an earthquake struck the country of Armenia during school hours at 11:41 am.
Unfortunately, buildings in the affected area had been built with little to no consideration of earthquake
effects. Half a million buildings were destroyed including over 900 schools. About 25,000 people died in
the destruction and it is estimated that 6,000 of the deaths were school children (Balassanian et al., 1995).

On October 17, 1989, an earthquake of the same magnitude hit Loma Prieta, California. In contrast to the
Armenian earthquake, the Loma Prieta earthquake resulted in only 63 deaths. And while this earthquake
took place after school hours, no school buildings collapsed, and only three schools were severely
damaged. Luckily for the affected area, the 1933 Field Act—which was enacted in response to the 1933
Long Beach earthquake that destroyed hundreds of schools, fortunately after school hours—ensured the
construction of safe school buildings able to withstand the earthquake of 1989.

Comparing these two cases, it is clear that the implementation of strict building codes and mitigation
measures in California law and practices saved many lives. While schools in California are held to higher
standards in terms of earthquake resistance, many schools around the United States are not and are still at

risk. Are we willing to accept this risk?

School Buildings get a D+

Every few years, the American
Society of Civil Engineers (ASCE)
issues Infrastructure Report Cards
that indicate the current
conditions of infrastructure. The
2017 report card gave school
infrastructure a D+, noting that
the nation confinues fo
underinvest in school facilities
and that more than 53% of public
schools need to make investments
to be in “good” condition (ASCE,
2017a).

The public may expect or assume that their safety from natural hazards is
assured, but the reality is that, as of 2012, the average age of public school
buildings was 44 years old (Alexander and Lewis, 2014). While some major
renovations may have taken place in the interim, the original construction of
numerous school buildings predates many of the modern building code
requirements protecting occupants from natural hazards such as earthquakes,
floods, high winds, and tsunamis and should raise concern. In fact, most
older school buildings are of unreinforced masonry construction, which is
arguably the most vulnerable type of building to earthquake and wind
damage. Perhaps the most important actions for state and school officials to
take include: (1) addressing the vulnerability of the large number of existing
school facilities to natural hazards; (2) incorporating best practices for the
design and construction of new or replacement school buildings; and (3)

1-4
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There have been many “close call” events that would have caused extensive loss of life had the disaster
occurred during the school day. Even so, many of these close calls have caused significant building
damage and economic hardships, and have been disruptive to schools and the education process.
Significantly reducing these risks and improving school building safety will require a concerted effort of
all risk bearers, including state officials, school administrators, and entire communities.

Close Call in Joplin, Missouri

Imagine the following scenario. A tornado touches down in the heart of your city. The EF-5 tornado
blows through town, causing $2.8 billion in damage and taking 161 lives. About 7,500 students attend
school in your district, with over 2,000 of those students at the local high school. The schools in your
district do not have storm shelters. The tornado flattens your high school along with a junior high and
three elementary schools. How many lives would be lost if this disaster struck during an average school
day? Thankfully, the town of Joplin, Missouri will never truly know, as these events occurred on
Sunday, May 22, 2011. Had this EF-5 tornado struck on a school day, the results would have been more
catastrophic.

Close Call in West Virginia

Recent flash floods in West Virginia were another close call for our schools. On June 23, 2016, heavy
rainfall caused rivers to overflow and city streets, homes, and buildings, including schools, were
suddenly flooded, floor to ceiling, with water, mud, and hazardous materials standing for days. Over two
dozen schools went under water. While this flooding took place during summer break, it is difficult to
imagine the disruption that may have occurred had this event taken place with schools in session. West
Virginia was lucky. How many close calls are we willing to accept when it means putting the integrity
of our school buildings and the safety of our children at risk?

Close Call in Coalinga, California

Imagine another scenario: this time, a magnitude-6.5 earthquake rocks your town. At the time the
earthquake strikes, there are 1,900 students in attendance at the five schools throughout the city. While
the school buildings in your district are built to have structural frames and walls withstand an earthquake
of this intensity, other portions of the building, referred to as the nonstructural components of the
buildings, have been ignored. Glass windows implode spraying glass everywhere within the schools.
Thousands of light bulbs, fixtures, and ceiling tiles fall on the children. Water pipes burst and children
are trapped in flooding classrooms. Sulfuric acid from the chemistry lab spills and eats through the
flooring and lands on students below. Toxic fumes fill the classrooms and hallways, while everything
from cabinets, book cases, typewriters, and television screens fly through the air.

How many fatalities would result from this earthquake? How many injuries to students, teachers, and
staff might occur? This event actually took place in the City of Coalinga, California on May 2, 1983
with just one minor difference. The Coalinga earthquake struck just after schools had closed their doors
for the day.
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As of May 2017, FEMA has
awarded over $660 million in
federal funds for K-12 schools
through their Hozard Mitigation
Assistance programs. For more
information on the grant
programs and eligibility, refer to
the current guidance for Hazard
Mitigation Assistance at
www.fema.gov/hazard-mitigation

-assistance.

collaborating and coordinating with community partners to develop a
comprehensive school EOP that supports the school community before,
during, and after disasters. Although these actions can be challenging to
implement given scarce resources and other competing needs and demands,
there are opportunities and resources that can provide the necessary support,
many which are highlighted in this Guide.

1.2 Purpose of this Guide

The purpose of this Guide is to provide the latest information and guidance
on developing effective strategies for reducing risk in schools from natural
hazards. It is intended to be used by administrators, facilities managers,
emergency managers, emergency operations core planning team, and
teachers and staff at K through 12 schools. It can also be valuable for state
officials, district administrators, school boards, teacher union leaders,
community partners, and others that play a role in providing safe and
disaster-resistant schools for all. Parents, caregivers, and students can also
use this Guide to learn about ways to advocate for safe schools in their
communities. Finally, this Guide can also be used by all audiences to help
communicate and promote the importance of school natural hazard safety.

This Guide builds upon the Guide for Developing High-Quality School
Emergency Operations Plans (U.S. Department of Education, 2013). That
document is referred to as the School EOP Guide throughout this Guide. The
School EOP Guide was developed as a multi-agency effort, involving the
Department of Education, the Department of Health and Human Services, the
Department of Homeland Security and its Federal Emergency Management
Agency, and the Department of Justice and its Federal Bureau of
Investigation. The School EOP Guide provides the latest guidance on
developing school emergency operation plans (EOPs) that is applicable to
many hazards.

This Guide highlights and expands on information from the Schoo! EOP
Guide that is particularly important for natural hazards. This Guide also
provides detailed information and recommendations on natural hazards that
are critical to the safety of school children, staff, and visitors.

1.3 Comprehensive Approach to Reducing Risk in
Schools

A comprehensive approach for school natural hazard safety must incorporate
many different actions for reducing risk. One framework that is particularly

valuable for developing a comprehensive approach is outlined in the Schoo!l

EOP Guide. This particular resource is structured in terms of courses of
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action taken before a natural hazard event, during the hazard emergency, and

after the emergency has ended. School emergency management and

preparedness practitioners work to build capacity in the following five
mission areas (adapted from the School EOP Guide).

Before the Hazard Event

Prevention refers to actions to avoid or deter an incident from occurring.
Of course, it is not possible to prevent most natural hazards—such as an
earthquake, hurricane, tornado, tsunami, or volcanic eruption—from
occurring. However, there are some available preventative measures,
such as controlling adjacent vegetation to prevent wildfires from
impacting a school.

Protection refers to actions to secure buildings against natural disasters.
This focuses on the ongoing actions that protect students, teachers, staff,
visitors, and property from a hazard. Natural hazard-specific examples
include practicing safety drills and developing policies and guidance for
ongoing site-based assessments and disaster planning.

Mitigation refers to actions to eliminate or reduce the loss of life and
property damage by lessening the impact of an event or emergency.
Natural hazard-specific examples include bracing or strapping file
cabinets and bookshelves in earthquake-prone schools and seismically
retrofitting school buildings to reduce damage.

During the Hazard Emergency

Response refers to actions to stabilize an emergency once it has already
happened or is certain to happen in an unpreventable way; to establish a
safe and secure environment; to save lives and property; and to facilitate
the transition to recovery. Natural hazard-specific examples include
responding by engaging in “Drop, Cover, and Hold On” during
earthquake shaking, evacuating to either high ground or a vertical
evacuation refuge during a tsunami warning, or seeking shelter in a
tornado safe room during a tornado warning. This would also include
sheltering students in place during a natural hazard event until parents
can safely pick up their children.

After the Event

Recovery refers to actions to restore the learning environment for
schools affected by an event. Recovery is an extended period that blends
into the “before” timeframe of the next hazard event for a community,
and should include steps to build back better so that future natural
hazards have lesser impacts.

Risk from natural hazards is a

combination of the severity of the

hazard (e.g., location and
intensity of an earthquake) and
the vulnerability of the asset or
institution under consideration
(e.g., vulnerability of a school
building).
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1.3.1 A Comprehensive Approach for Natural Hazards

Building on the current guidance from the School EOP Guide, this Guide
uses a structure that is well-suited for considerations particular to natural
hazard safety in schools. In particular, the Guide is organized as follows:

o Identifying Relevant Natural Hazards (Chapter 2). Identifying and
prioritizing which hazards could potentially impact a school is crucial to
effectively planning and preparing for natural hazards. This chapter
provides up-to-date resources and general information on how to
determine whether a school is at risk from earthquakes, floods,
hurricanes, tornadoes, tsunamis, high winds, and other natural hazards.

e Making School Buildings Safer (Chapter 3). Properly designed,
constructed, and maintained school buildings are critical for providing a
safe school and minimizing damage. For existing school buildings, this
Guide provides information to school administrators and state officials to
help identify potential safety problems and prioritize work to correct
them. It also shares strategies that have worked to build support and
funding for these potentially expensive projects. For new school
buildings, the Guide shares best practices to ensure new buildings are as
safe as possible and as likely as possible to reopen quickly after a hazard
event.

¢ Planning the Response (Chapter 4). Every school should have an EOP
that is inclusive of all individuals on the school campus and describes the
actions that need to be taken before, during, and after an emergency
occurs, who is responsible for each action, and contingencies for all of
the different scenarios that could occur. This chapter provides an
overview of EOPs and points to the natural-hazard specific aspects of
developing such a plan.

¢ Planning the Recovery (Chapter 5). After the emergency timeframe is
over, it can be a long road for schools to find their way to a new, post-
disaster normal. This chapter presents detailed information on what
schools should plan for and anticipate in advance to make recovery as
positive and quick as possible after a destructive natural hazard event.

¢ Engaging the Whole Community (Chapter 6). In order to most
effectively engage in comprehensive school safety planning, it is critical
to engage all members of the community, including schoolchildren,
parents, teachers, school administrators, school board members,
emergency managers, and many other local leaders who can influence
school safety decisions and activities.

1-8
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Importance of Accounting for EVERYONE

“My oldest son is in a wheelchair, and he was in middle school in the valley when we had the Northridge
(CA) earthquake. You know, there were a lot of aftershocks after that quake, but they never evacuated
him with the rest of the students. He was on the third floor and they just left him there! They said they
didn’t have a plan for him.” —parent (Barnes, 2013)

Planning with People in Mind

In Joplin, they made the multipurpose room for children with autism a tornado safe room (Freeman
Health System, 2015). That way, the children with autism do not have to move if the event sirens sound
as they are already in a safe space.

Learning from Hurricane Katrina

In Louisiana, many Individual Education Plans (IEPs) in paper form were destroyed during Hurricane
Katrina. The state has since implemented a web-based system to store IEPs on state-operated servers.
Access to all IEPs is now readily available to districts receiving special education students who transfer
within Louisiana (National Forum on Education Statistics, 2010).

Taking Action Before an Event Strikes

Most schools in Oregon are of unreinforced masonry construction, which is particularly vulnerable to
collapse in earthquake shaking. In response to this, concerned parents mobilized and as a group,
advocated for earthquake retrofits in vulnerable schools. Over the years, their efforts have led to $175
million in state funding for school earthquake retrofit projects.

1.3.2 Goals of a Comprehensive Approach

As schools work to manage their natural hazard risk, it is important to have

the work guided by a clear understanding of the ultimate goals of this effort.

Clear goals both remind communities of why this work is so important and

thus help to prioritize and focus efforts. Because there are many goals

schools could have as they work to manage their risk from natural hazards, it

is important that each school community determine the goals that are most

meaningful and viable to them.

The following are some examples of typical goals for school hazard safety:

Safety. Minimizing casualties among students, teachers, and staff is of
paramount importance. This is especially important for schools because
they work with children, who are dependent on adults to provide for their
safety.

Emotional Well-Being. Natural disasters are traumatic events for
children and adults alike. Trauma is reduced when damage is
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minimized, emergency procedures are clear and practiced, and school
routines resume quickly. Moreover, schools are important sites for
identifying traumatized children and in providing mental health services
or targeted interventions.

e Educational Continuity. Well-constructed and prepared schools can
prevent or minimize occupancy interruption. When buildings are
damaged, school contingency plans have to provide for education to
temporarily resume elsewhere, which may be difficult in a large-scale
disaster.

e Savings and Benefits. Money spent before a natural hazard to mitigate
risk is a good investment that can save lives and help reduce the cost of
repairing or replacing damaged buildings and building contents after an
event. Studies funded by FEMA have shown a savings of $4 for every
$1 spent on mitigation (Multihazard Mitigation Council, 2005).

e Providing Emergency Shelter. As some of the largest public buildings
in many communities, school buildings often serve as evacuation sites,
and/or post-event recovery centers. If used as an evacuation shelter,
schools need to be properly designed and constructed as discussed in
Chapter 3. Their loss can have repercussions to the community far
beyond just education.

¢ Speeding Community Recovery. When students cannot attend school,
parents may have a harder time going to work and contributing to
helping the community get back to normal (see Chapter 5). School
recovery is an important part of family and community recovery.

In addition to the goals listed above, it is important for school and
community leaders to have conversations about why school safety is
important, and then to set clear, tangible, and achievable goals for both the
short- and the long-term. What are the requirements for school safety that
need to be met? What are the goals for school safety and do those go beyond
the requirements? What needs to be done to achieve those goals?

1.4 Requirements and Voluntary Measures for Schools

Building construction and emergency management requirements for schools
vary by state and community. Some of the actions discussed in this Guide
are required by law in some states and communities. Others are voluntary,
advisable steps.

It is important for school leaders to familiarize themselves with specific
requirements for their state and local community, in order to ensure proper
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and thorough compliance. Examples of some relatively common
requirements include the following:

e School building construction generally falls under the jurisdiction of the
state-adopted building code or is governed by statewide codes that are
specific for school buildings. Most states follow the International
Building Code, although this varies from state to state with some of the
most hazardous regions adopting more stringent and state-specific
building code construction and inspection requirements. Because
building codes only provide the minimum necessary requirements to
provide life safety and are not intended to control damage, “building
above the code” to offer maximal safety and protection for occupants
should be considered.

e Some states have special agencies, programs, or standards focused on
safety in natural hazards for the design and construction of new school
buildings. One example is the State of California’s Field Act, which
requires specific design review for new construction and special
inspections for public schools (see the Earthquake Supplement).

o All states have requirements to provide adequate access and safety for
persons with disabilities. These should be integrated into all aspects of a
comprehensive school EOP.

e Some communities have laws requiring risk evaluation or retrofit for
particular types of older school buildings. For example, several states in
seismically-prone regions have laws that focus on unreinforced masonry
school buildings—a particularly dangerous type of construction in
earthquakes.

e Some states have laws requiring tornado shelters in new schools and the
2015 International Building Code (ICC, 2014b) now requires the
construction of tornado shelters in new schools with over 50 occupants in
areas where the design wind speed for tornado shelters is 250 mph.

e Many states require local education agencies to comply with or provide
assurances that schools create an EOP and conduct regular emergency
drills.

e Some states require school emergency preparedness plans to be part of
State Hazard Mitigation Plans.

Schools embarking on a safety strategy for exposure to natural hazards will
need to understand which regulations and mandates apply to them. School
leaders should refer to their State Department of Education, as it is most
likely the primary source for identifying these requirements. It is important

Life Safety is an engineering ferm
used fo describe a level of design.
The main goal behind life safety
is to prevent fatalities and serious
injuries in a building due to
failure or collapse of structural
elements, such as columns and
beams.
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that schools work in close collaboration with their community partners who
have roles and responsibilities in school preparedness, including law
enforcement, fire officials, emergency managers, and mental health
practitioners. School emergency management is a shared responsibility and
community partners have expertise and resources to support schools.

Most states require basic emergency drills in schools, while others mandate
stricter and more involved rigorous emergency planning. For state-specific
emergency management resources, mandates, and partners, see the Readiness
and Emergency Management for School (REMS) Technical Assistance
website at http://rems.ed.gov/StateResources.aspx. An example of the type

of information the website provides is illustrated in Figure 1-1.

STATE EMERGENCY MANAGEMENT RESOURCES

N
ni State Emergency Management Resources

% State Safety and Security Mandates and Policies

¥ state/Field Office of Federal Partners

Figure 1-1 Types of state emergency management resources shown on the interactive
map on the REMS website.

For a summary for legislative actions by state, see: csgjusticecenter.org/
wp-content/uploads/2014/03/NCSL-School-Safety-Plans-Brief.pdf (Council
of State Governments Justice Center, 2014).
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Save the Children: 18 States Fall Short on Protecting Children in Disasters

Since 2008, Save the Children has issued annual reports on protecting children in disasters in the United

States. As part of each report, the organization assesses the state of preparedness among United States

schools and childcare centers. The 2015 disaster report card assesses whether states have met four criteria:

(1) a plan for evacuating children in childcare; (2) a childcare plan for reuniting families after disaster;

(3) a plan for children with disabilities and those with access and functional needs in childcare; and (4) a
multi-hazard plan for K-12 schools. As of 2015, 32 states had met all 4 criteria, while 18 had not. Is your

state prepared? Find out more at Save the Children: www.savethechildren.org

2015 - Our Annual

This year, we find 32 states now require
minimum emergency planning standards at
schools and child care. But a decade after
Hurricane Katrina, |8 states and D.C. still
fall short.

.-‘

#

Figure 1-2 2015 disaster report card (Save the Children, 2015).
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1.5 How to Use this Guide

This Guide is divided into three main sections, as shown in Table 1-1. This

Guide only focuses on natural hazards. It does not cover other types of

important hazards and threats for which schools should prepare, such as

technological or biological hazards. It is not intended that users read all of

the hazard-specific supplements—only those that cover relevant hazards

should be read. Chapter 2 helps readers identify which natural hazards are

relevant to their location.

Table 1-1

Section

Comprehensive Approach
for School Natural Hazard
Safety

Organization of this Guide

| Content

Ch 1: An Introduction to School Natural
Hazard Safety

Ch 2: Identifying Relevant Hazards

Ch 3: Making School Buildings Safer

Ch 4: Planning the Response

Ch 5: Planning the Recovery

Ch 6: Engaging the Whole Community

Ch 7: Moving Forward

| Description

These chapters are recommended for
all readers. They provide an overview
of the key components of a
comprehensive approach for school
natural hazard safety.

Hazard-Specific

E: Earthquakes
F: Floods

H: Hurricanes
TO: Tornadoes

These supplements provide detailed
information and guidance focused on
particular natural hazards. Readers

Supplements TS: Tsunamis should refer to the hazards that affect
W: High Winds their schools.
X: Other Hazards: Snow Storms,
Volcanic Eruptions, and Wildfires
The appendices provide more detailed
) information on a variety of topics, and
Earthquake Appendix are referenced in other sections of this
Appendices Flood Maps Appendix Cuide. The Resources Appendix points

Resources Appendix

the reader to many sources of useful
information that expand on the topics
covered by this Guide.
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Chapter 2

Identifying Relevant
Natural Hazards

The key purpose of this chapter is to help readers identify which types of
hazards could potentially impact their schools and determine which hazard-
specific supplements they should be reading for more detailed guidance on
addressing their risk. In particular, this chapter provides the following:

e An overview of the type of hazards that are covered in this Guide;

e A description of the characteristics of each of the hazards that are
covered in this Guide, including a brief description of where they
typically occur, their frequency of occurrence and intensity, warning
time, duration, and follow-on hazards; and

e A summary checklist to help readers identify which hazard-specific
supplement(s) apply to them. Hazard-specific supplements provide more
detailed guidance on each particular hazard.

This information will help readers effectively work with the appropriate
design professionals to identify, assess, and mitigate relevant risks to their
school. It will also provide information on hazard characteristics (e.g., likely
intensity and duration) that should be considered when developing school
emergency operations plans and a risk reduction strategy.

2.1 An Overview of Natural Hazards

Some natural hazard events occur periodically during a person’s lifetime. A
community might remember recent floods or tornadoes. Other events, like
earthquakes, may be infrequent by occurring perhaps once in several
generations. Some communities may even experience multiple hazards. For
example, they may be exposed to one type of natural hazard regularly, like
flooding, and also have a major risk from infrequent events, like earthquakes
or tsunamis. Regardless of their frequency, it is important for schools to be
prepared for and ready to respond to all significant natural hazards that could
reasonably be expected to occur.

Natural hazard events tend to occur repeatedly in the same geographical
locations because they are related to physical or geological characteristics of
an area or weather patterns. This is in contrast to technological hazards,
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biological hazards, and human-caused threats, which often refer to hazards

borne from human action, whether accidental or intentional. Table 2-1

distinguishes the different hazard types, although it is worth remembering

that hazards may be cascading, meaning that one hazard generates or is

related to another (for instances, flooding and landslides may occur after a

wildfire or oil spills may be generated after hurricanes). In addition, as

scholars have long argued, a natural hazard only becomes a disaster when

widespread community disruption occurs and many people are

simultaneously affected. As shown in Table 2-1, this Guide focuses on six

major natural hazards that are potentially devastating to schools: earthquakes,

floods, hurricanes, tornadoes, tsunamis, and high winds. Other natural

hazards, including snow storms, volcanic eruptions, and wildfires, are also

briefly discussed.

Table 2-1

adapted from U.S. Department of Education, 2013)

Type of Hazard

Natural Hazards

Specific Hazard

Earthquakes
Floods

Hurricanes
Tornadoes
Tsunamis

High Winds

Snow Storms
Volcanic eruptions
Wildfires

Natural Hazards and Other Types of Hazards and Threats (hazard categories

Extent Covered in
this Guide

Covered in depth

Covered briefly

Technological
Hazards

Includes: explosions or accidental releases of toxins from
industrial plants; accidental releases of hazardous materials
from within school (e.g., gas leaks, laboratory spills);
hazardous materials releases from highways or railroads;
radiological releases from nuclear power plants; dam failure;
power failure; water failure

Biological Hazards

Includes: infectious diseases; contaminated food outbreaks;
toxic materials present in school laboratories

Adversarial,
Incidental, and
Human-caused
Threats

Includes: fires; active shooters; criminal threats or actions;
bullying, gang violence, or school violence; bomb threats;
cyber-attacks; suicide

Not covered'

" Covered in School EOP Guide (U.S. Department of Education, 2013).

It is important for schools to prepare for all hazards and threats that pose a

potential risk, but this Guide focuses solely on natural hazards. Some

resources listed in the Resources Appendix provide information and guidance

that is also applicable to other types of threats and hazards that are not

covered in this Guide.
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2.2 Natural Hazards: Characteristics and Where They
Occur

Each natural hazard has different characteristics that affect the types and
amounts of damage it can cause, as well as the specific steps necessary to
prepare. This section provides a brief description of each type of natural
hazard covered in this Guide, and describes where they typically occur, their
frequency of occurrence and intensity, warning time, duration, and follow-on
hazards. These factors will play an important role in determining which
hazards require immediate attention or more long-term planning and if
mitigation efforts should address multiple hazards.

Characteristics of the natural hazards that can affect a given school should be
taken into consideration when assessing building risk and mitigation of
existing buildings, implementing best practices for the design of new
buildings, and developing emergency operations plans that consider both
response and long-term recovery.

Each hazard can have an effect over a length of time or have additional
consequences following the event that should be considered when assessing
the effects. Different parts of the United States experience different hazards
more frequently than others.

This section is intended to be used by the reader to help determine which
natural hazards may occur in their regions and how severe they may be.

After identifying which hazards are relevant to their school, the reader should
refer to each of the hazard-specific supplements in this Guide, which provide
more detailed information and guidance that are particular to each hazard.

2.2,1 Earthquakes

Description. An earthquake is caused when two segments of the earth’s
crust suddenly slip along fault lines. This release of energy causes the
ground to roll or shake and can cause damage or collapse of school buildings
and property.

Where Earthquakes Occur. Studies indicate that there are 39 states within
the United States with a significant earthquake hazard. Regions with the
highest earthquake hazard include the western states, as well as some regions
in the South and Midwest; areas with moderately high earthquake hazard
include the Northeast. Figure 2-1 shows a map with relative seismic hazard

Nearly half of the U.S. population
is exposed fo potentially
damaging earthquakes, with
about 28 million people living in
areas with a high potential of
experiencing damaging
earthquake shaking (Jaiswal et
al,, 2015).
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Figure 2-1 Relative seismic hazard map showing earthquake intensity (FEMA, 2015b).
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by state and territory of the United States. Schools that are in moderate,
moderately high, high, and very high regions of seismicity should include
earthquake risk in their school hazard safety plan. More information about
earthquake hazard zones is available in the Earthquake Supplement and
Earthquake Appendix, including a link to a website where schools can enter
their address to get more detailed information on their particular earthquake
hazard.

Frequency of Occurrence and Intensity of Earthquakes. Earthquakes can
happen at any time in earthquake-prone regions. The interval between
occurrences can vary widely and can only be estimated.

Earthquake size is categorized in various ways, the most commonly known
measures are magnitude and intensity. The intensity of shaking at a given
location depends on many factors, including earthquake magnitude, depth,
and distance from the fault rupture, as well as soil characteristics at the site.
Intensity is the best measure of the earthquake effects on school buildings.
For example, a building on firm soil that experiences a distant, deep, and
high magnitude earthquake will have less damage than a building on weak
soil that experiences a nearby, shallow, and lower magnitude earthquake.
Either way, earthquakes can impart tremendous loads on all elements of a
building and generally result in some level of damage. Earthquake forces are
so large that building codes are typically designed to allow a certain level of
damage only because it is not economically feasible to design a building to
not have any damage whatsoever.

Knowing how frequently earthquakes occur in a particular area and how
strong they can potentially be can help determine the urgency for preparing
for this type of hazard. Ultimately, in earthquake-prone regions, it is not a
matter of if an earthquake will occur, it is a matter of when.

Available Warning Time for Earthquakes. At the time of writing, no
operational warning system exists in the United States for earthquakes, but
California and the United States Geological Survey (USGS) are in the
process of developing such a system. When operational, this system could
provide seconds to tens of seconds of warning before strong earthquake
shaking reaches a given location. This short time frame would allow only
the most basic life-saving steps, such as “Drop, Cover, and Hold On,” to take
place.

Duration of Earthquakes. Earthquake shaking lasts from seconds to
minutes, depending on the type of earthquake, magnitude, and site location.

To learn more about the latest
earthquake hazard maps and
how to use them, visit: hitps://
earthquake.usgs.gov/hazards

[learn/.

Great ShakeOut Earthquake Drills
are an annual opportunity for
schools, along with their
communities, to practice what fo
do during earthquake shaking.
More information on the program
can be found at www.shakeout

.0rg
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Over 6,000 schools in the United
States are located in a mapped
Special Flood Hazard Area (SFHA)
as defined by FEMA (Pew, 2017).

FIRMs can be viewed and
downloaded from FEMA’s Map
Service Center (MSC) https://msc
.fema.gov/portal. Maps can be
searched by street address or by
state and community. Flood
hazard information can also be
viewed using the National Flood
Hozard Layer, accessible via the
MSC.

Duration plays an important role because longer duration of shaking can
degrade the capacity of school buildings and lead to eventual collapse.

Follow-on Hazards from Earthquakes. Earthquake shaking can cause
ground failure, landslides, fires, tsunamis, spills of hazardous materials, and
failure of utilities and infrastructure. Earthquakes can also be followed by
aftershocks, which can continue for weeks, months, or even years, and
require additional consideration for safety during recovery.

2.2.2 Floods

Description. Flooding is a condition where water moves beyond normal
channels and shorelines, and temporarily overflows and inundates normally
dry areas. Floods can result from runoff from excess rainfall or snowmelt;
ice or debris blockage of streams and drainage; high tides, waves, and storm
surges; tsunamis; or failure of levees, flood protection structures, or dams.
Floods can cause damage to school buildings and may require extensive
repairs or even demolition.

Where Floods Occur. Flood prone regions include coastal areas and places
subject to extreme rains or weather related events. Although all fifty states in
the United States experience flooding hazards, the states with the most
frequent and severe flood losses include Louisiana, Texas, New Jersey, New
York, Florida, Mississippi, Pennsylvania, Alabama, North Carolina, South
Carolina, Missouri, and California.

The most common flood hazard map is the Flood Insurance Rate Map
(FIRM) produced by FEMA. FIRMs have been produced for over 21,000
communities in the United States. These maps show flood hazards from
rivers, lakes, and the ocean and indicate Special Flood Hazard Areas
(SFHA). In general, SFHA incicates an area with 1% annual chance of
flooding, where the National Flood Insurance Program’s (NFIP) floodplain
management regulations and the mandatory purchase of flood insurance
applies. More information about FIRMs is available in the Flood
Supplement and Flood Maps Appendix.

Schools that meet any of the criteria listed below should include flood hazard
in their school hazard safety strategy:

e schools located in SFHA (Zones A and V) on the FIRM;
e schools near the SFHA (Zones B, C, or X) on the FIRM;
e schools in areas behind levees;

e schools in hurricane storm surge inundation areas; or
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e schools in areas that have experienced flooding in the past.

Past floods are also important given that flood hazard maps may not show
local drainage issues or flooding from small watersheds. Local floodplain
managers or local building or planning officials should be able to help with
the determination of whether a school is in a flood zone.

Frequency of Occurrence and Intensity of Floods. Floods are the most
common natural hazard in the United States, occurring in every state and
territory. Flood intensity is often described in terms such as “100-year
flood,” which means a flood that has a 1% chance of happening in any given
year. This does not mean that there will be 100 years between floods of this
size.

Available Warning Time for Floods. Floods can occur with days of
warning or, as in the case of flash floods, with little to no warning.

Duration of Floods. Flood inundation can last from hours to days to even
months in some areas.

Follow-on Hazards from Floods. Floods can be accompanied by erosion,
mudslides, debris flow, and high velocity waves. Floods can cause spills of
hazardous materials, fires, and failure of utilities and flood protection
structures.

2.2.3 Hurricanes

Description. A hurricane is a tropical weather system of spiraling winds
converging with increasing speed toward the storm’s center (the eye of the
hurricane). Hurricanes form over warm ocean waters. Many hurricanes
bring very high winds and heavy rainfall and/or coastal flooding. Hurricanes

99 ¢c

also occasionally spawn tornadoes. The terms “hurricane,” “cyclone,” and
“typhoon” describe the same type of storm. The term used depends on the

region of the world where the storm occurs.

Where Hurricanes Occur. Hurricane hazard areas in the United States
include Atlantic and Gulf Coast areas, Hawaii, and U.S. territories in the
Caribbean and South Pacific, which includes American Samoa, Guam,
Northern Mariana Islands, Puerto Rico, and U.S. Virgin Islands. Regions
along the Atlantic and Gulf coasts that are at risk of hurricanes are shown in
Figure 2-2 (red and orange areas on the map). Schools located in these
regions, or in Hawaii or United States territories in the Caribbean or South
Pacific should include hurricane risk in their school hazard safety strategies.
The Hurricane Supplement provides more information.
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Figure 2-2 Map indicating hurricane hazard areas in the United States (high wind area adapted from ASCE,
2017b).

Frequency of Occurrence and Intensity of Hurricanes. In the Central
Pacific, Atlantic, Caribbean, and Gulf of Mexico regions, hurricane season
runs from June through November. During typical hurricane seasons, about
six hurricanes can be expected. During more active years, up to 15
hurricanes may occur along the United States Gulf or Atlantic coasts
(NOAA, 2015). In the West Pacific region, hurricanes can occur in every
season.

The Saffir-Simpson Hurricane Wind Scale categorizes the intensity of
hurricanes based on wind speed. The five-step scale ranges from Category 1
(the weakest) to Category 5 (the strongest). Typical hurricanes are about 300
miles wide, although they can vary considerably. The largest one on record
had a diameter of 1,350 miles and the smallest was 60 miles.

Available Warning Time for Hurricanes. Schools typically have more
than a day of warning time before a hurricane strikes.
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Duration of Hurricanes. Extremely strong winds can last for several hours
and moderately strong winds for a day or more. Flooding associated with
hurricanes can persist for hours (storm surge) or up to days or weeks (rainfall
induced flooding).

Follow-on Hazards from Hurricanes. Hurricanes can also spawn
tornadoes and are often accompanied by storm surge flooding with waves
and flooding caused by torrential rain. This can lead to spills of hazardous
materials and failure of utilities and infrastructure.

2.2.4 Tornadoes

Description. A tornado is a violently rotating column of air extending from
the base of a thunderstorm to the ground. Although small in terms of impact
area, tornadoes can generate wind speeds that are far greater than what
schools are typically designed to resist.

Where Tornadoes Occur. Tornadoes can occur throughout the United
States. However, the most destructive, deadly, and strong tornadoes mostly
affect central United States, and are rare in the West and Northeast. The
shaded areas in Figure 2-3 indicate the portion of the continental United
States that is considered to be in a tornado-prone region and should include
tornado risk in their school hazard safety strategy. For locations along or
near a boundary of different wind speeds on the Figure 2-3 map, the higher
wind speed should be assumed. The Tornado Supplement provides more
information.

Frequency of Occurrence and Intensity of Tornadoes. On average, over
1,000 tornadoes are recorded in the United States each year. Tornadoes can
occur at any time during the year and at any time in the day; however,
different regions are more likely to experience tornadoes at certain times of
the year. Tornadoes in the “Tornado Alley”—a nickname given to a region
in the southern plains of the central United States that consistently
experiences tornadoes each year—are more likely to occur in late spring and
sometimes in the early fall. Gulf states are more likely to experience
tornadoes earlier in the spring, and in the northern plains and upper Midwest,
summer is more likely. Fewer tornadoes are documented in winter months,
although deadly winter outbreaks have occurred. In terms of time of day,
tornadoes are most likely to occur mid-afternoon to evening, although they
can occur at all hours of the day (NOAA, 2017).

Tornadoes are typically less than 1,000 feet wide; however, widths of
approximately 2.5 miles have been reported. The National Weather Service
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Figure 2-3 Map indicating tornado-prone regions in the United States. Schools that are located in the 160,

200, and 250 miles per hour wind speed zones are considered to be in a tornado-prone region
(adapted from ICC, 2014a).

rates tornado severity using the six-level Enhanced Fujita (EF) scale, with
EFO0 (least severe) to EF5 (most severe), based on observed damage.

Available Warning Time for Tornadoes. Tornadoes occur with a few or

Watch vs. Warning several minutes of warning.

A tornado watch is issued when _
conditions are favorable for Duration of Tornadoes. Tornado winds generally last several seconds to a

tornado developmem. minute at a given location. In total, tornadoes can last from several seconds

A tornado warning is issued when to more than an hour, with most lasting less than 10 minutes (NOAA, 2017).

a tornado has been sighted or

_ Follow-on Hazards from Tornadoes. Tornadoes can rupture natural gas
indicated by weather radar.

lines resulting in fires. Tornadoes can also cause spills of hazardous

materials and failure of utilities and infrastructure.

C 2.2.5 Tsunamis
(1 ]

Description. A tsunami is a series of waves that are caused by a rapid
disturbance within a body of water. Waves travel outward in all directions
from an initial tsunami generating source, usually from an undersea
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earthquake, much like the ripples caused by throwing a rock into a pond.
Because tsunamis are actually a series of pressure waves, they can travel
across oceans at great speed and increase to significant heights as they come
onshore. They can cause low-lying areas adjacent to coastlines to experience
severe inland inundation of water and debris, causing significant damage to
school buildings and property.

Where Tsunamis Occur. Although all coastal areas in the United States can
experience a tsunami, the regions with the highest tsunami hazard level
include Hawaii, Alaska, and the West Coast states (especially the Pacific
Northwest states). American Samoa, Guam, Northern Mariana Islands,
Puerto Rico, and the U.S. Virgin Islands are considered to have a high hazard
level, as well (see Table 2-2).

Through the National Tsunami Hazard Mitigation Program (NTHMP) that is
administered by the National Oceanic and Atmospheric Administration
(NOAA), many coastal states and territories have developed tsunami
inundation maps and evacuation routes with signage that depict where
tsunami inundation may occur and how people can evacuate to high ground.
Schools located in regions with high or very high hazard levels per Table 2-2
should refer to the Tsunami Supplement for more information.

Table 2-2  Coastal Areas in the United States Ranked by Tsunami Hazard
(adapted from NTHMP, 2015)

Location | Tsunami Hazard Level ‘
Alaska High to Very High
Hawaii High to Very High
U.S. West Coast High to Very High
American Samoa High
Guam & N. Mariana Islands High
Puerto Rico & U.S. Virgin Islands High
U.S. Atlantic Coast Very Low to Low
Alaska Arctic Coast Very Low
U.S. Gulf Coast Very Low

Note: Hazard levels are qualitative and based largely on the historical record from the
early 19" century through 2014, geological evidence, and location relative to
known tsunami sources, all of which provide clues to what might happen in the
future.

Frequency of Occurrence and Intensity of Tsunamis. A damaging
tsunami occurs approximately twice a year worldwide. The frequency of
tsunamis in a particular location mostly depends on how often offshore faults
produce earthquake-generating tsunamis. For example, tsunamis are more
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likely to occur along Pacific Ocean coastlines due to the number of active
undersea earthquake faults around the Pacific Rim. Tsunamis can also be
generated by other sources, such as underwater landslides, but these events
are rarer and more difficult to forecast.

Tsunamis are measured by the wave height above normal sea level
(amplitude), the on-land depth of flooding (inundation) and the distance they
penetrate inland (runup).

Available Warning Time for Tsunamis. For a locally-generated tsunami,
earthquake shaking is “nature’s warning sign” and provides several minutes
of warning prior to arrival of a tsunami. For a tsunami generated by a distant
source, there can be hours of warning time provided by a Tsunami Warning
Center under NOAA’s Tsunami Program. Tsunami warnings, advisories,
and watches can be received via the NOAA Weather Radio.

Duration of Tsunamis. Tsunami waves come as a series of waves, and can
last for up to 24 hours although the most damaging waves usually occur
within a few hours’ time.

Follow-on Hazards from Tsunamis. Tsunamis bring severe flooding with
significant debris and can cause fires, spills of hazardous materials, and
failure of utilities and infrastructure.

ﬂ) 2.2,6 High Winds

Description. Most wind damage is caused by tornadoes and hurricanes.
However, damage is occasionally caused by other high winds, notably
straight-line and down-slope winds. Straight-line winds generally blow in a
single direction and are common throughout the United States. Down-slope
winds blow down the slope of mountains.

Where High Winds Occur. Straight-line winds with sufficient speed to
cause building damage can occur anywhere in the United States and its
territories. Down-slope winds with sufficient speed to cause building
damage can occur in mountainous areas. Because these high winds can
occur anywhere, all users who are not already reading the Hurricane
Supplement should read the High Winds Supplement.

Frequency of Occurrence and Intensity of High Winds. Damaging
straight-line and down-slope winds can occur at any time.

Available Warning Time for High Winds. Weather events generating
straight-line and down slope winds can generally be predicted days or hours
in advance.
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Duration of High Winds. Winds associated with intense low pressure can
last up to a day at any given location.

Follow-on Hazards from High Winds. Other hazards associated with high
winds are wildfires and snow drifts, which are snow mounds created by high
winds.

2.2.7 Other Hazards

This Guide also includes brief information about the following other natural
hazards: snow storms, volcanic eruptions, and wildfires. Additionally, there
may be natural hazards not specifically mentioned in this Guide, like
droughts or hailstorms, which should be considered when developing a
comprehensive strategy to address school natural hazard safety. If these
hazards are known to be relevant to a school, they should be incorporated
into school hazard safety strategies. More information is provided in the
Other Hazards Supplement.

2.3 Summary Checklist - Which Hazards are Relevant to Your School?

1. Take the following steps to determine whether your school has a reasonable chance of experiencing
each of the hazards below:

o Earthquakes: Is your school in a moderate Region of Seismicity or higher per Figure 2-1?
If so, read the Earthquake Supplement.

o Floods: Is your school located behind a levee, in a storm surge inundation area, or in Flood
Zone A, V, B, C, or X? Does your school have a history of flooding? If any of these are true,
read the Flood Supplement and the Flood Maps Appendix.

0 Hurricanes: Is your school in the shaded region in Figure 2-2 or in Hawaii or a U.S. territory in
the Caribbean or South Pacific? If so, read the Hurricane Supplement.

o Tornadoes: Is your school within the tornado-prone region as defined in Figure 2-3?
If so, read the Tornado Supplement.

0 Tsunamis: Is your school within a high or very high tsunami hazard level per Table 2-2?
If so, read the Tsunami Supplement.

o High Winds: All areas in the United States are susceptible to high winds, notably straight-line
and down-slope winds. If you are not already reading the Hurricane Supplement, you should
read the High Winds Supplement.

o Other Hazards: If you think your school is located in an area that is prone to snow storms,
volcanic eruptions, or wildfires, read the Other Hazards Supplement.

2. Incorporate risk management steps for the relevant hazards in your school’s hazard safety strategy.
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Chapter 3

Making School
Buildings Safer

School buildings vary tremendously in characteristics, size, age, condition, .
Well-designed, constructed, and

and construction materials. For instance, schools can range from one-room .. oy
’ & maintained school buildings are

schoolhouses to large campuses with multi-story complexes. School crifical for providing a safe and
construction materials can vary from wood, concrete, steel, masonry or a reliable |eurning and work
combination of these. Some schools are located in dense urban environment.

environments, while others are in rural or suburban settings. In addition to
their setting, the location of school buildings also dictates to which natural
hazards they might be exposed, as was covered in Chapter 2.

Given all these varying factors, each individual school will have a unique
situation and will require a corresponding mitigation plan that is particular to
the specific context and situation. Although the specifics of mitigation plans
are unique, the approach and strategies for making school buildings safer are
rooted in the same basic process.

The purpose of this chapter is to provide guidance on improving the
structural safety and resiliency of school buildings. In particular, this chapter
provides:

e An overview of the level of safety from natural hazards that is expected
and provided by buildings codes for school buildings;

¢ Guidance on determining vulnerabilities of existing school buildings,
evaluating mitigation options, and developing an implementation plan;

e Guidance on important considerations for new school building
construction to improve natural hazard resilience;

e Suggestions for developing a funding plan for mitigation work or new
school facilities that incorporate natural hazard resilience; and

e A description of important quality assurance measures that are necessary
to provide a safe school facility long-term.

3.1 School Building Safety from Natural Hazards

Buildings can typically withstand common weather events, such as rain,
snow, and wind. However, infrequent, but strong natural hazard events bring
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forces that put enormous loads and stress on buildings, which can lead to

damage or even collapse.

Different types of natural hazards affect buildings in different ways. For
instance, earthquake shaking could cause damage to the entire structural
framework rendering it unusable whereas a hurricane or tornado may only
affect a section of the roof or wall while leaving other areas marginally
affected and potentially usable.

While avoiding damage to school buildings from any natural hazard is
desired, it is particularly important for schools that are prone to hazards that
provide little to no warning. Because warning times can vary, some students
and staff could still be inside school buildings during an event, whereas for
other hazards the school is likely to have been evacuated and the building
would be empty during the time of the event. Table 3-1 provides a list of the
likely warning times by hazard and the corresponding expected occupancy if
the event were to strike during school hours.

Table 3-1

Likely Warning Times by Hazard and Resulting School Occupancy
Expectation During Hazard Events

Expected Occupancy in a

Hazard Event during School

Hazard Expected Warning Time Hours
Earthquake No warning or seconds of Occupied, given the lack of
warning warning time
Flood Usually hours to days of Evacuation in advance is likely in
warning; sometimes no warning, | most cases
especially for flash floods Occupied in rare cases, such as
flash floods
Hurricane Days of warning Evacuation in advance is likely in
most cases
Occupied if the school building is
a designated hurricane evacuation
shelter
Tornado Minutes of warning Occupied, given the lack of
warning time
In some cases, the school building
will have a designated tornado
safe room
Tsunami Minutes of warning for local Evacuation in advance is likely in
tsunami most cases
Hours of warning for distant Occupied if the school building is
tsunami a designated tsunami vertical
evacuation building
High Winds Varies, minutes to hours of Typically occupied, given the lack
warning of warning time in most cases
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For schools threatened by hazards with little or no warning, building
assessments and evaluations should be prioritized. For school buildings
exposed to hazards with longer warning times, effective evacuation
procedures and continuous training is particularly important. In all cases, it
is important to have school buildings that are hazard resistant to minimize
damage and interruptions, and to ensure educational continuity.

3.1.1 Level of Safety Provided by Building Codes

Many people assume that the government requires all school buildings to be
safe and minimally damaged during a natural hazard. This is not necessarily
the case. Most local governments do require that new schools be designed
and constructed to meet local building codes, which are generally based on
current state and national model codes. In some states, school construction
may be governed by a statewide school construction code, which may differ
from the building code used for other types of buildings. In many cases, the
objective of the adopted building codes is to provide life safety at a minimum
for some hazard events, but not necessarily prevent structural damage to the
school building. In fact, if a school is struck by a strong, violent tornado or
earthquake, significant damage is expected even if the school building was
constructed using modern day building codes. Put simply, just because a
building is “built to code” does not necessarily mean that it will be fully
functional or usable after a hazard event. Additionally, after a school
building is constructed, structural changes over the years to maintain or
enhance resistance to natural hazards are typically not required.

Building codes improve over time with respect to natural disaster resistance
as experts learn from hazard events and building science research. In fact,
substantive building code changes, standards, and test methods have been
made since the 1990s to reflect the notion that buildings should perform
better in hazard events. This means that older school buildings are designed
and constructed to older building codes that do not reflect modern knowledge
about safe building design and construction. Consequently, many older
school buildings are significantly less resistant to natural hazards than
schools constructed to current building codes. Some older school buildings
might have safety risks that are unacceptable to the community.

In addition, many community leaders now argue that aiming for only life
safety in school buildings is not adequate, as this goal does not prevent
damage that could render the building unusable after some hazard events. A
better objective, especially for new school buildings, is immediate
occupancy. This means designing, constructing, and maintaining school
buildings so they do not suffer significant damage and are more likely to be

Life Safety is an engineering term
used to describe a level of design.
The main goal behind life safety
is to prevent fatalities and serious
injuries in a building due to
failure or collapse of structural
elements, such as columns and
beams.

How old are your school
buildings?

Over 40% of school buildings in
the United States are over 15
years old (U.S. Department of
Education, 2012), meaning that
they were not designed and
constructed to the latest building
codes and standards, which
require that schools be designed
to withstand stronger loads. The
average public school building is
over 40 years old (NCES, 2014).
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usable again shortly after an event. This objective aims to minimize
disruption and improve community resilience given that the resumption of
school is closely tied to community recovery. Because schools are often
planned to be used as community emergency shelters, they should be
designed and built to be functional following a natural hazard event.

Cascadia Earthquake and Tsunami Risk Looms Large

The Cascadia subduction zone, widely referred to as the Cascadia fault, runs from northern Vancouver
Island in Canada to northern California. The last known great Cascadia earthquake took place in 1700.
Although hundreds of years have passed with no major activity along the fault line, many cities are at risk
including Vancouver and Victoria, British Columbia; Seattle, Washington; and Portland, Oregon. Victoria,
Vancouver, and Seattle are coastal cities that also face tsunami risk.

Across Washington State, about 386,000 students—or one in every three enrolled—Iive in earthquake-
prone areas and attend schools built before seismic construction standards were adopted statewide. In
addition, about 31,000 students in Washington attend schools that are in tsunami inundation zones
(Doughton and Gilbert, 2016).

No one knows if the next “big one” along the Cascadia fault will occur in our lifetimes. But just because
these events are infrequent, it does not mean that they can be ignored. The lives of children and those who
teach them on a daily basis depend on action.

3.2 Existing School Buildings

School leaders interested in addressing their school’s potential natural hazard
risk should follow the following steps: (1) engage a team of qualified
engineers and architects to determine school building vulnerabilities;

(2) identify and evaluate mitigation options and corresponding costs; and

(3) develop a plan to fund and implement mitigation actions. In some cases,
a long-term program to fund and implement building improvements may be
needed.

3.2.1 Determining Building Vulnerability

Each natural hazard affects school buildings in different ways. Earthquakes
shake the entire building intensely, hurricane and tornado winds produce
pressures on the exterior wall and roof systems, and floods and tsunamis
generate tremendous water pressures on exterior portions of the building.
Although these considerations require different analytical approaches, the
overall process for identifying and mitigating significant building
vulnerabilities is essentially the same and will require the advice of design
professionals, as well as the expertise of school facility and financial
managers.
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Some school leaders are reluctant to examine the natural hazard vulnerability
of their school buildings for a variety of reasons. They worry that any
needed upgrades or retrofits will be too expensive. They fear the reaction of
parents whose children attend the school if they learn the building is
potentially unsafe in a natural disaster. Further, the authority and
responsibility to evaluate and address structural vulnerabilities in existing
school buildings is often unclear and is typically not explicitly part of
anyone’s job description.

Nevertheless, none of these reasons for reluctance change the fundamental

importance of school buildings having adequate resistance to natural hazards.

In many communities, emergency management champions have emerged
who are willing to face these challenging issues for the greater good of the
community and its children.

National standards exist that define consistent, technically rigorous
approaches to assess building vulnerability for most natural hazards. Details
about how to conduct building vulnerability assessments for each natural
hazard are provided in the hazard-specific supplements in this Guide. For
each hazard, the specific process of identifying vulnerabilities and defining
risk reduction options is different. In most instances, a team of qualified
structural engineers and architects is needed to make these assessments. A
quick, low-cost first step is to have the experts identify some preliminary
characteristics, such as building age, type of construction, and hazard
exposure at the school site. This preliminary screening information allows
the team to quickly identify possible red flags so that school leaders can have
a deeper conversation about potential next steps for mitigation.

Understanding a school building’s vulnerabilities is particularly important if
it is pre-designated as a shelter for people to use during a natural hazard
event. For example, if a building is designated as a safe place to go during a
hurricane or tsunami, it should be ensured that the building is designed and
constructed to protect people inside the building during such an event. Some
school buildings might also be designated to be used after an event to help
with recovery. In those cases, it is particularly important to understand if the
building is likely to be functional following a natural hazard event. If any of
these designations are applicable to a school, it is critical for the team of
qualified professionals conducting the building assessment to be aware of
this. More information on understanding a school’s role as an emergency or
recovery shelter is provided in Section 5.1.5.

The following provides case
studies of successful school
earthquake screening programs
in the United States: www.eeri.org
/projects/schools/subcommittees

[#eval.
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Designating Adequate Buildings as Shelters is Critical

On September 21, 1989, Hurricane Hugo, by then a Category 4 storm, made landfall on the South
Carolina coast above Charleston. The Town of McClenllanville had a single approved shelter for its
residents—the local high school. Unfortunately, the designation was based on erroneous elevation of the
school building. When the storm reached its peak, people had to stand on desks, break through the
ceiling, and place their children above to avoid drowning. This event highlighted the importance of
ensuring that pre-designated shelters will remain safe to occupy during natural hazards.

3.2.2 Identifying and Evaluating Mitigation Options

Mitigation options can range significantly in their scope, cost,
implementation time, level of disruption, required personnel, and
effectiveness at reducing risk.

Mitigation options should also be evaluated in light of building code
requirements for improvements and repairs. Significant improvements or
alterations can trigger requirements for the work to comply with the current
building code, which could include additional considerations, such as
accessibility and energy improvements. Most work to strengthen buildings
from natural hazards will be viewed favorably by building departments
provided that the overall building is not made less strong. Additionally,
repairs after an event can also trigger building code requirements based upon
the amounts of damage to the building. Relevant requirements should be
discussed and evaluated with the professional design team before committing
to the work. Section 5.1.3 provides more information on these trigger
requirements.

3.2.3 Developing an Implementation Plan

After school building vulnerabilities and mitigation options are identified, the
challenging tasks of prioritizing and phasing actions, building community
and political support, and raising needed funds begin. This can be a difficult
and uncertain process. Seeking funds for facilities improvements,
replacement, or new construction is a tough financial task most school
leaders will eventually face. Even the smaller funds needed for planning
activities and engineering assessments that precede capital projects can
sometimes be unavailable or difficult to raise.

School leaders with responsibility for large numbers of buildings will likely
need to prioritize mitigation activities. It often makes sense to prioritize
projects based on a “worst first” concept. This strategy first addresses the
most pressing vulnerabilities affecting the largest number of children,

3-6 3: Making School Buildings Safer FEMA-P-1000



Earthquake Mitigation Examples

A school with earthquake vulnerabilities might consider strengthening to improve its expected performance
in an event in conjunction with other scheduled maintenance and upkeep tasks. This often can be
accomplished over periods when the school is unoccupied (summers) and integrated incrementally over a
number of years to help reduce disruption costs. FEMA 395, Risk Management Series: Incremental
Seismic Rehabilitation of School Buildings (K-12) (FEMA, 2003), provides more detailed guidance on
applying these strategies to reduce seismic risk in schools.

Teachers and students can conduct a hazard hunt for potential falling hazards, such as unsecured
bookshelves and light fixtures, in a school with earthquake risk. These risks can often be easily improved
and can be cost effective, such as adding of straps and anchors. FEMA’s Earthquake School Hazard Hunt
Game and Poster is a great resource: https://www.fema.gov/media-library/assets/documents/ 90409.

For more details on earthquake-specific mitigation options, see the Earthquake Supplement.

Flood Mitigation Examples

A school with flood risk can elevate or dry floodproof the structure to protect the building and its contents
from flood damage. This should include the utility equipment such as furnaces, boilers, and air
conditioning so that all portions of the building survive flooding with minimal damage. A school building
can be elevated using compacted soil in low flood velocity areas or columns or pilings in areas where flood
velocities are higher. In addition, areas such as entrances and storage rooms located below flood elevations
should be constructed of flood-resistant materials such that they can be easily cleaned and repaired after a
flood event. For more details on flood-specific mitigation options, see the Flood Supplement.

Hurricane Mitigation Example

A school replacing a roof covering that has reached the end of its service life in a hurricane-prone region
could incorporate best practices in the design and construction of the new roof. For more details on
hurricane-specific mitigation options, see the Hurricane Supplement.

Tsunami Mitigation Example

A school with tsunami risk might determine that it is not feasible to reach safe ground from the school
premises within the expected tsunami warning time. The school could construct a new wing of the school
that can both resist the forces of tsunami inundation waves and is tall enough to be used for vertical
evacuation. This means the building’s highest floors are higher than expected tsunami inundation waters.
For more details on tsunami-specific mitigation options, see the Tsunami Supplement.

Tornado Mitigation Example

When designing an addition to an existing school building, a school with tornado risk can incorporate a
tornado safe room into the addition which would be large enough to accommodate all students, staff,
visitors to a school, as well as nearby community members whose residences do not have suitable shelter.
For more details on tornado-specific mitigation options, see the Tornado Supplement.
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followed by less critical vulnerabilities. In some cases, mitigation is
incorporated as part of planned maintenance or replacement of deteriorated
building components. In other cases, communities pursue less expensive
projects first, while they build support and raise funds for more expensive
projects. Section 3.4 provides recommendations on developing a funding
plan.

Keeping Students and the Community Safe

After nearly one-third of the town of Joplin, Missouri, was flattened when a massive EF5 tornado
touched down, community leaders were dedicated to build back better. According to FEMA, the number
of tornado safe rooms in Missouri has doubled since the Joplin tornado in May of 2011. The City of
Joplin had 14 community tornado safe rooms as of May 2016, many of them located inside local

schools. This will ensure that students, teachers, and members of the public have a safe place to go in
the event of a tornado. (McTavish, 2016)

FEMA can help fund the construction of safe rooms through their Hazard Mitigation Grant Program
(HMPG). Section 3.4 provides more information on HMGP and other financial resources. The
Pre-Disaster Mitigation Grant Program can also provide support even if a community has not
experienced a recent disaster.

Figure 3-1 Tornado safe room placard.

Existing School Buildings: Summary of Key Steps

e Determine existing building vulnerabilities by engaging a team of qualified engineers and architects
to conduct school buildings assessments.

e Identify and evaluate mitigate options to address all significant vulnerabilities.

e Develop a plan to implement building mitigation actions over time, depending on the needed scope
and cost, with participation of community stakeholders.
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3.3 New School Buildings

The design and construction of new school buildings provides communities
with the opportunity to “get it right” when it comes to disaster resilience.
This requires careful decision-making, input at the earliest stages of the
project, and oversight throughout the building process and ultimately results
in a school building that can serve the community well for decades to come.
In many cases, new school buildings can be made highly natural hazard-
resistant with only minimal increases in design and construction costs
compared to a typical new school building. For example, elevating the new
building above the minimum flood elevation required by the building code
may add minimal cost to the project, but significantly improve flood
resilience and lower flood insurance premiums. Additionally, initial design
and construction decisions can have a significant effect on operational and
maintenance expenses over the lifetime of the school building.

In order to have new school buildings that are resistant to natural hazards, the
following should be considered: (1) smart site selection; (2) relevant building
codes and resilient design; and (3) schools as emergency shelters or recovery
centers.

3.3.1 Smart Site Selection

Selecting sites for new construction that are less prone to natural hazards is
highly advised. For communities with flood and tsunami risks, new school
buildings should be located outside of mapped hazard zones. In areas with
seismic risk, careful consideration of soils, landslide potential, and proximity
to fault lines should be considered when selecting sites for new schools.

Chapter 2 provides an overview of where specific natural hazards typically
occur, and more details are provided in the hazards-specific supplements.

3.3.2 Relevant Building Codes and Resilient Design

First, it is important to understand what level of damage is expected in new
school buildings designed to current codes. New schools must be planned,
sited, designed, and constructed in accordance with the state building codes
that are based on national standards. In some states, school construction may
be governed by a state school construction code, which may differ from the
building code used for other types of buildings.

In general, building codes require that school buildings be designed to be
somewhat stronger than typical buildings (e.g., residences or commercial
spaces). However, as described in Section 3.1.1, the minimums prescribed in
buildings codes only provide a certain level of protection, which some

For new school buildings, adding
more hazard resistance typically
only increases construction costs
small amount. For example,
studies have shown that providing
adequate seismic design
generally adds less than 2% to
the overall cost of typical building
construction (NIST, 2014).
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communities think is not adequate for schools. Because of this, some school
leaders have chosen to design and construct new school buildings to go
beyond the code. By doing so, they improve the resiliency of their schools
and their communities. Often, significant improvements in building
resilience can be achieved for relatively small additional costs. For instance,
the addition of a modest amount of reinforcing steel at a nominal cost can
significantly improve the performance of foundation or structural systems.

Investing in more resilient school buildings pays off—it can save lives and
help reduce the cost of repairing or replacing damaged buildings. The costs
are small when compared to the benefits.

3.3.3 Schools as Emergency Shelters or Recovery Centers

Communities also often desire to use school buildings as shelter spaces
during and after events. This can include providing enough space in tornado
safe rooms to accommodate community members, or making a school an
official hurricane evacuation shelter. It can also include using school spaces
for community recovery functions after an event. If local emergency
officials and community leaders expect for a school building to serve as an
emergency shelter or recovery center, it should be discussed and addressed in
the conceptual design phase of a new school building. School buildings that
are designated shelters or recovery centers have additional design
requirements, such as designing to resist higher loads and protecting certain
equipment, to ensure that they will remain functional during and after events.

Decisions related to whether or not the school building should serve as a
shelter should be made within the context of the entire community, its needs,
and corresponding costs. For example, school districts might want to make
strategic decisions by selecting a few, centrally-located school buildings to
design as shelters if they cannot afford this level of design for all schools.

Many of the emergency shelter and recovery center requirements vary
significantly by the hazard being addressed. For example, the design
requirements for a tsunami vertical evacuation shelter can be quite different
from that of a tornado safe room. More specific considerations related to this
topic are provided in the hazard-specific supplements in this Guide.
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3.4

New School Buildings: Summary of Key Considerations

Identify appropriate sites for new schools considering hazard-specific concerns.

Understand the relevant building codes and the corresponding level of safety that they provide, and

decide if the new school design should go beyond the code requirements.

Determine if the new school will also serve as a designated emergency shelter or recovery center.

Developing a Funding Plan

The necessary political support and funding depend on the scope and cost of

work to be done. As a start, State Hazard Mitigation officers are a great

resource to obtain information about federally funded projects and their

associated costs. Projects that entail major work on existing buildings or

construction of new buildings can be very expensive. However, such

expenditures can save lives and reduce the costs associated with a school that

is heavily damaged or destroyed by an event. For expensive projects,

schools can raise needed funds in a variety of ways, including the following:

As far as federal support, school districts should consider participating in
hazard mitigation planning processes conducted by local jurisdictions or even
developing a FEMA-approved Natural Hazard Mitigation Plan of their own.
With such a plan in place, districts become eligible for two federal grant
programs that can be used to support mitigation options, such as
strengthening an existing school structure. These programs are:

Both of these FEMA funding programs are administered through state
emergency management agencies, with grants disbursed to jurisdictions or
public entities like school districts that have a Natural Hazard Mitigation
Plan in place. FEMA planning grants may be available to defray the expense

Pre-Disaster Mitigation (PDM) Grant Program; and

Hazard Mitigation Grant Program (HMGP) for post-disaster.

school bond measures or other ballot initiatives,
special fundraising campaigns online or through community, and

public-private partnerships between schools and companies or
corporations that may be willing to donate expert time, materials for
construction, or other goods.

FEMA Grant Opportunities for
School Natural Hozard Safety
Improvements:

Before A Disaster: Pre-
Disaster Mitigation (PDM)
Grants

After A Disaster: Post-
Disaster Hazard Mitigation
Grants (HMGP)

More information can be found
here: htps://www.fema.gov
/hazard-mitigation-assistance.

of preparing such a plan.

School districts often make plans to spread mitigation work over a multi-year

timeframe. This type of work can also be incorporated into annual
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School District’s Hazard Mitigation Plan Secures Investment in Tornado Safety

Beggs Public Schools, 35 miles south of Tulsa in northeastern Oklahoma, sought to augment safety for the
district’s 1,201 students and 166 teachers and staff in the event of severe tornadoes. The multi-million-
dollar cost of a new facility designed to high safety standards was beyond the means of the small rural
school district. Former Superintendent Cindy Swearingen (now retired) wondered if federal dollars could
help.

The Superintendent started by asking Okmulgee County Commissioners to add a tornado safe room project
to the county’s existing Hazard Mitigation Plan in order to secure eligibility for federal grant funds. She
learned that lacking planning grant dollars, the county was unable to update its plan to accommodate the
school project.

Superintendent Swearingen then approached her school board and requested $20,000 to hire a consultant to
prepare a Hazard Mitigation Plan specifically for the district. The board approved her request and hired a
writer. As soon as the Oklahoma Department of Emergency Management and the Federal Emergency
Management Agency approved the district’s first Hazard Mitigation Plan, the district prepared and
submitted its grant request to the state’s Hazard Mitigation Grant Program (HMGP), which is ultimately
funded by FEMA.

In the wake of the catastrophic EF5 Moore tornado near Oklahoma City in May 2013, a Presidential
Disaster Declaration released a large amount of new federal funding to the State of Oklahoma’s HMGP.
Beggs School District’s grant was not funded at that time, however. After three years and more disaster
declarations replenished the HMGP, Beggs Schools successfully secured $3 million toward the $4 million
expense of a new dual-purpose building containing school band facilities and a community tornado safe
room.

When completed, the building will be a monolithic dome designed to withstand an EF5 tornado. Thanks
to a federal grant, a new dome resembling the existing Beggs Event Center (Figure 3-2) will house Beggs
School District’s tornado safe room.

p——

BEGGS EVENT CENTER

Figure 3-2 Thanks to a federal grant, a new monolithic dome resembling the
existing Beggs Event Center (shown here) will house Beggs School
District’s tornado safe room. (Photo source: Monolithic Dome Institute)
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maintenance budgets. If a disaster occurs, insurance and grant funding may
be used to rebuild in a more resilient manner.

In order to garner the needed political and financial support, it is critical that
as many key stakeholders as possible be involved in these efforts. This
builds understanding of the need for this work and support for obtaining the
needed funds and frequently results in better decisions that meet the needs of
the entire community. In particular, school leaders should connect with other
leaders including elected officials, members of the local business community,
and other trusted leaders who have a stake in having functioning schools in
the community. Some school leaders have effectively involved students in
these outreach efforts, whether it be giving high school seniors over age 18
and staff time off to go vote on relevant school safety initiatives, or engaging
younger children in rallies and community meetings to draw attention to the
cause. See Chapter 6 for more information on community outreach.

3.5 Importance of Quality Assurance Measures
3.5.1 Overview of Design and Construction

Peer review, in which one engineer or architect checks the work of another,
is often a good practice that can help ensure that the intended design goals
are achieved. School buildings should be constructed by highly qualified
professionals, using appropriate materials, according to the approved design.
Additionally, rigorous oversight of construction improves the ultimate
quality of the building.

Design review to ensure compliance with the building code, as well as
oversight and inspection of construction to assure compliance with the plans
are known to greatly improve building performance in natural hazards. For
example, it has been demonstrated in actual earthquakes that buildings that
have had their designs reviewed for compliance with the code have resulted
in superior performance (CSSC, 2007). Similarly, damage to the Donald T.
Shields Elementary School in Texas due to a December 26, 2015 tornado
was due to wall connections that did not comply with the plans and
specifications (Thompson, 2016). Additionally, a 2009 report to the
California Seismic Safety Commission concluded that, due to thorough plan
review and construction inspection, California schools have consistently out-
performed other similar buildings in earthquakes (CSSC, 2007).

3.5.2 Long-Term Maintenance and Improvements

Ongoing attention to buildings and resilience to natural hazards is needed to
ensure that schools remain safe years after their construction. Actions taken
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to retrofit and improve the safety of facilities may be carried out over a
number of years and require tracking to ensure the program is completed.
The knowledge of hazards can change with time and as events occur, which
may require revisions to strategies for hazard resilience. For example,
seismic retrofits conducted in the 1970s and 1980s may no longer be
considered adequate today. Engineering consensus on design criteria for
tornado safe rooms are very recent and is likely to evolve. Finally, ongoing
maintenance and replacement of deteriorated building components is critical,
to make sure buildings retain the hazard-resistant characteristics with which
they were designed.
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Chapter 4

Planning the Response

When an emergency happens during school hours or a school event, school
personnel must assume the role of emergency responders for the children in
their care because they might be the only ones present at that moment.
Professional first responders may be delayed due to excessive demands for
service or to damaged infrastructure or other conditions that impede
response, such as roads blocked by rubble and debris, which can occur due to
a widespread disaster. School responders must remain flexible in their
approach, and able to cope with the dynamic disaster environment.
Developing an effective Emergency Operations Plan (EOP) gives school
personnel, including administrators, teachers, and staff, definitive direction
for what to do before, during, and after an emergency. It provides clear and
actionable direction on the “who, what, when, where, why, and how” for
emergency response.

Because creative problem solving is critical to successful disaster response, a
EOP’s structure, process, and procedures need to allow for flexibility and
improvisation. Every scenario cannot be planned out in advance. If the right
leaders and partners contribute to the development of the EOP and work as a
team using adaptive approaches that support a standardized process, the
school is more likely to function well in the event of an emergency.
Although having the EOP is important, equally important is having
stakeholder networks, connections, and organizational capacity to implement
the plan. Combined, these elements lead to effective response and resilience.

The purpose of this chapter is to introduce the issues that schools need to
understand and consider for creating, maintaining, and practicing the use of
an EOP for effectively responding to natural hazard events. In particular,
this chapter covers the following:

e An overview of the purpose of an EOP;

e A description of the recommended process to develop an EOP;

e An overview of the structure and content of an EOP;

o Legislative aspects that should be considered when developing an EOP;

e A description of the importance of training and exercises; and
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e (Guidance on making an EOP actionable.

There are many resources that can help school personnel put together
complete and effective EOPs, some of which are referenced within this
chapter and others within the Resources Appendix. In particular, this chapter
builds upon the Guide for Developing High-Quality School Emergency
Operations Plans Guide (U.S. Department of Education, 2013), which
provides the latest guidance on developing school EOPs that is applicable to
many hazards.

Planning Principles

The School EOP Guide (U.S. Department of Education, 2013) identifies the following as key principles
in developing a comprehensive school EOP:

Planning must be supported by leadership. Strong support for the planning team by local leaders,
including district managers and senior-level officials, can help develop plans that are more effective.

Planning uses assessment to customize plans to the building level. Comprehensive, ongoing
assessment of the school community is important for developing plans that are appropriate for the
particular context, situation, and circumstances.

Planning considers all threats and hazards. It is important to consider all threats and hazards that
might impact the school when developing a comprehensive EOP. The EOP should consider the needs
before, during, and after these potential incidents.

Planning provides for the access and functional needs of the whole school community. Planning
should be inclusive of all the school community, including those with access and functional needs, those
from diverse backgrounds, and those with limited English proficiency.

Planning considers all setting and all times. When developing an EOP, it is important to consider
events that could happen during and outside of school hours, as well as in or outside the school premises.

Creating and revising a model EOP is done through a collaborative process. Using a collaborative
process to create and revise an EOP helps to ensure that the plan is inclusive and effective.

More information on these principles can be found at: http://rems.ed.gov/K12PlanningPrinciples.aspx.

4.1 Purpose of a School Emergency Operations Plan

Thorough response planning for a hazard event helps ensure that a school
community executes an organized, timely, and well-communicated response
when the unexpected occurs. Every school should develop and maintain an
EOP that clearly states what actions need to be taken before, during, and after
an emergency event, who is responsible for those actions, and contingencies
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for the different situations that could arise. The plan should provide enough
details that it can be actionable, easily understood, and readily used.

If any part of the school campus will be used as a shelter during or following
a natural hazard event, special considerations should be included in the EOP.
For example, plans for storing or procuring adequate amounts of water, food,
and medicine for occupants should be established, as well as plans for
providing adequate power supply (e.g., backup generators and storage of
sufficient fuel supply). Parties responsible for developing the plans and
ensuring that they are carried out will vary by context and should be
identified. Alternate responsible parties should also be identified.

Administrators, teachers, and staff need to know their roles and be trained
accordingly. The entire school community needs to practice responding to
an event so that everyone reacts appropriately when a disaster occurs.
School leaders should know how to interface with community partners, such
as local fire, police, and other emergency personnel. EOPs should also
incorporate school preparedness and mitigation strategies and activities, and
specify up-to-date school safety policies and protocols.

An EOP is a good way for school personnel to think through and be ready for
all of the difficult issues that emergency events bring. It also protects
financial investments and helps build a culture of personal safety in the
school community.

4.2 Recommended Process to Develop an EOP

EOPs are best developed by a diverse team of school stakeholders with a
range of knowledge and perspectives. This team may include participation
of the administration, teachers, staff, students, parents, and representatives of
school community members with disabilities and minority groups. It also
includes school support staff who may not be always be on campus, such as
bus drivers and substitute teachers. Involving students in developing the
school EOP (and overall safety preparedness) builds student leadership,
engages youth in school emergency management planning and promotes
student preparedness.

School safety planning goes beyond the school campus. It involves critical
collaboration with local emergency responders, businesses, community
groups, parents, and other key stakeholders with whom the school might
need to interact during an emergency event. For example, a nearby business
whose parking lot will be used for evacuation is an important planning team
member. For more detailed information on involving the community in
developing emergency operations, see Chapter 6.

EOP ASSIST 2.0, the Readiness
and Emergency Management for
Schools Technical Assistance
Center's software application, is a
valuable resource that is designed
to help schools create and update
high-quality emergency
operations plans. More
information at this link: https://
rems.ed.gov/EQPASSIST/EOPASSI

ST.aspx
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Extensive online resources are
available to help school
administrators learn more about
NIMS and ICS. See the Resources

In particular, the Schoo! EOP Guide recommends the following six-step

process, shown in Figure 4-1, to develop, review, approve, and maintain

emergency plans.

The National Incident Management System (NIMS) provides a common,

nationwide approach for managing emergencies. Although it is not required

for schools to use NIMS (unless receiving federal preparedness funding), the

U.S. Department of Education recommends that all schools implement

NIMS. NIMS provides the vocabulary, systems, and processes to enable

schools to manage their emergencies and more effectively coordinate with

their community’s first responders

One element of NIMS is the Incident Command System (ICS), a nationally

recognized management system that includes a common organizational

structure, defined roles and responsibilities, and standard procedures. ICS

has become the standard for emergency management across the country. ICS

Appendix. also provides school leaders with a management system that has been proven
effective across incidents of all types and scale. Using ICS assists school
administration and staff to coordinate effectively with each other and with
first responders. It provides a common organizational structure, and allows
school personnel to communicate with first responders using the same
terminology and expectations, which leads to better alignment between
agencies and fewer misunderstandings during an emergency. See Figure 4-2
for an example of how one school district adapted ICS to meet their needs.

STEP 1 STEP2 STEP3 STEP4 STEP S
Forma Understand Determine Plan Development ™, Plan Preparation, , Plan
Collaborative the Goals and (Identifying Courses / Review, & Implementation
Planning Team Situation Objectives of Action) Approval & Maintenance
Identify Core Train
Planning Team Stakeholders
Forma Develop Wirite Exercise
Common Objectives th n the Plan
Framework
Review Review, Revise,
Define and the Plan and Maintain
Assign the Plan
Roles and Hazards Approve and
Responsibilities Share the Plan
Determine a
Regular
Schedule of
Meetings
Figure 4-1 Six step process to develop, review, approve, and maintain a school Emergency
Operations Plan (U.S. Department of Education, 2013).
4-4 4: Planning the Response FEMA P-1000



(1011513 [00YdS paniun s9jR8uy SO :924N0S) “Heyd WalsAg puewwo)) Juapidu| ajdwex]

- 24n3iy

“dnyonq ay) sajouap 2wy puodas ay ‘uosiad ajqisuodsas Lipwired ay) spuasasdas xoq ay1 ur 2wy Jsarf Y j00Yyds ay1 fo spaau difidads ssa.ppv
01 suoupIYipout L2y1nf Suryput Ul UoY2.LOSIP asn pInoys o) (afvs j00yss puv pdduLld YL "asn ST L0f paidvpy puv SO U0 Pasvq St 1DYD UOUDZIUDSIO SIYL 210N

WRISAS pUuBWILIO)) JUSPIOUT Y,

‘wonyisod pafyun

3 103 Ayprqrsuodsar ayy
‘Burop pue ‘Furdaay st uonrsod
jey sadeuewr oym uosrad

a1 ety pawnsse st J1 ‘uonrsod
© 0} PIUTISSE ST JUO OU J]

(4
!
(s)wrea 1 2jen) uorunay

i

(s)urea 1 ajen isanbay

T

1

(s)ymeal
PIV 1SI1J/ed130[0yo4sq

ol

(s)yuea]
jeNzeH/uorssaxddng amg

K < T T T
L R T T T
SUNUNOIIY 1500 uoneyodsuer] (s)urea] eary A[quiassy (s)urea 1 sanunm)/Aumoag uoneIIAWNI0J
*

K Ty -

T T T - .

1 1 (s)ymea] ; !

3UnUNoAIY JjeIs yuawdmbg/Ajddng anosay pue Yoreag (s)urea 1 [eAIPAN/PIV 11T SUOTEITUNIIO)
_ _ _
T T T T
UONRNSTUTWP Y /20URUl ] $oNSIS0] suoneradQ 20U I[RJu/SUTUUR[d
| |
(feuondo) T1201JJ() UOTJRULIOFUT JT[qN
“Jred 3y uo paysty ajdoad Iojeurpioo)) £1ayes 19930 ol JULATqNd
3t 0} ur podar [im Aduadiauws
3} JO SJUIWI[3 SNOLIEA O}

PaUSISSE J7e)S 27 JO SISQUISW IT30 ‘paseuew
ayr “AousSraws we o) asuodsar Suiaq stjeq juspout 3y
5.J00YDs 31 Jof uoyeZINE3I0 ISPURTITIO.) JUSPIOU] » 2doas oty 3aau 0} paspuqu
papuedxa aq Ued ey ST,

JUSWA SRR 3T} SMOYS JIBYD SIYL

TIVHO NOILVZINVO IO INAINIDOVNVIN AONADIIINA LIS TOOHOS

IORISIA TOOHODS QAIAINA SITIONY SOT .

4-5

the Response

Planning

4

FEMA P-1000



The U.S. Department of
Education’s Readiness and
Emergency Management in
Schools Technical Assistance
Center provides courses on EOP
development by request. Visit the
following website for more

information: http://rems.ed.qov/

For other resources to support

4.3 Overview of Structure and Content of an EOP

Developing and writing an EOP fall under Steps 4 and 5 in the process
illustrated in Figure 4-1. School EOPs should be user-friendly and should be
agreed upon by all parties that will play a role in the EOP. The specific
structure of the school EOP can vary—one that works best for a particular
school and context should be selected. Figure 4-3 provides an example of
one EOP structure. This particular structure is often referred to as the
“traditional format” and is provided as an example in the School EOP Guide.

teacher fraining, [S;?e the This structure, in particular, is described as follows and includes: (1) the
Resources Appendix. Basic Plan; (2) Functional Annexes; and (3) Threat- or Hazard-Specific
Annexes.
Basic Plan
1. Introductory Material 2.4. Planning Assumptions
1.1. Promulgation Document and 3. Concept of Operations
Signatures 4. Organization and Assignment of
1.2. Approval and Implementation Responsibilities
1.3. Record and Changes 5.  Direction, Control, and Coordination
1.4. Record of Distribution 6. Information Collection, Analysis, and
1.5. Table of Contents Dissemination
2. Purpose, Scope, Situation Overview, 7.  Training and Exercises
and Assumptions 8.  Administration, Finance, and Logistics
2.1. Purpose 9. Plan Development and Maintenance
2.2. Scope 10. Authorities and References
2.3. Situation Overview

Functional Annexes
NOTE: This is not a complete list, but it is recommended that all EOPs include at least the following

functional annexes:

1. Communications 6. Reunification

2. Evacuation 7. Continuity of Operations (COOP)
3. Shelter-in-Place 8. Security

4. Lockdown 9. Recovery

5. Accounting for All Persons 10. Health and Medical

Threat- or Hazard-Specific Annexes
NOTE: This is not a complete list. Each school’s annexes will vary based on its hazard analysis.

1. Hurricane or Severe Storm 5. Mass Casualty Incident
2. Earthquake 6. Active Shooter
3. Tomado 7. Pandemic or Disease Outbreak
4. Hazardous Materials Incident
Figure 4-3 Example structure of a school Emergency Operations Plan using a traditional format

(U.S. Department of Education, 2013).

4.3.1 The Basic Plan

This section addresses all of the activities a school must conduct during an
emergency, regardless of the situation. This includes describing how the
plan gets activated, assigning emergency responsibilities, defining the
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decision-making process, outlining administrative processes and controls,
and explaining how the plan will be practiced and maintained over time.

Plans need to cover all times and locations that could impact school
activities. For example, what if a natural hazard event occurs right before the
school day begins or ends, during a school field trip while buses are
transporting students, during an evening school event, or during a school-
sponsored sporting event? Students may be unaccompanied on campus when
an event occurs. Further, school personnel should be aware that they will
likely be responsible for children after hazard events until they are reunited
with their parents or guardians, which can take some time given the potential
damage and disruption that can be caused by hazard events.

Specific requirements of a school’s unique population should be addressed in
the development of the EOP. Individuals with disabilities and those with
access and functional needs may need assistance with language
interpretation, special transportation and immediate medical needs.
Resources to address these needs are available in the Resources Appendix.
Individuals unfamiliar or inexperienced with local natural hazards or disaster
response activities (e.g., transfer students, recent immigrants) may benefit
from customized information on locally relevant hazards and basic disaster
response activities. Additionally, if the school is designated to become a
community shelter, this factor must be accounted for during the relocation of
the students, guests, and staff.

4.3.2 Functional Annexes

Functional Annexes describe critical operational functions and courses of
action that could be triggered by a variety of emergency events. While
Functional Annexes address overall response operations in general, details
may vary depending on the specific hazard. For example, evacuation sites
and routes for a fire in the school building might be different than those
needed for a tsunami. The following lists Functional Annexes that are
particularly relevant to natural hazards, and provides examples of response
operations for natural hazard events.

Communications Annex. During and after a disaster, it is important to
communicate with all stakeholders in a timely manner, providing what is
legally appropriate and necessary, in a rapid, truthful manner. Schools
should have procedures for communicating with administration, staff,
students, families, the community, and first responders before, during and
after an emergency. Considerations for effectively communicating with
students with access and functional needs should be included. It is important

An EOP should consider and
address the access and functional
needs that schoolchildren and
staff might have, as well as
injuries they might receive. These
might include needs associated
with limited mobility, visual and
hearing impairments, cognitive
delays, developmental
disabilities, and multiple
disabilities.

An EOP should take into account
forms of diversity that could
affect planning activities. Factors
to consider include ethnic
background, non-English
speakers, number of children on
free and reduced lunch,
transportation dependence, and
other indicators that may
influence ability o prepare,
respond, or recover among
students and staff. These
considerations are becoming
increasingly important as U.S.
student demographics are rapidly
changing and becoming more
diverse and lower-income than
the U.S. population as a whole
(Southern Education Foundation,
2015).
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Best available refuge areas refer
to areas in an existing building
that have been deemed by a
qualified architect or engineer to
likely offer the greatest safety for
building occupants during a
tornado. These areas are not
specifically designed to withstand
tornadoes and should be
regarded as an inferim measure
only until a tornado safe
room/shelter is made available.

to ensure that relevant staff members can operate communications
equipment. Using multiple forms of communication increases the likelihood
of reaching everyone even if some communications channels are not
functioning after a hazard event. This annex should include specific
guidance on warning and alert systems, as well as protocols and procedures
from local first responders and other authorities. Schools should also be
prepared for media and citizen journalists, members of the public who report
information (usually on social media), covering an event. Journalists are
likely to focus on issues of public safety and the safety of the students and
school staff. Schools should think through how to communicate impacts on
students to the community. More detailed guidance on crafting and
distributing effective emergency communications can be found in Chapter 6.

Evacuation Annex. Students and visitors may need to be evacuated from
the school buildings and grounds during or after an event. For natural
hazards, it is important to recognize that pre-designated onsite or offsite
evacuation site(s) via preplanned evacuation routes must be selected with
hazard zones in mind and may need on-the-spot adjustment due to debris or
inaccessibility caused by a natural hazard event. For example, following
earthquake shaking, an adult supervisor should ensure that evacuation routes
are safe and unblocked before commencing evacuation. In communities with
a tsunami hazard, the evacuation plan must consider tsunami inundation
areas. In general, it is recommended to develop a plan on what to do when
the primary evacuation route or evacuation area is unsafe or unusable.

Shelter-in-Place Annex. With safety and security being of utmost
importance, schools need to balance the risk of changing locations with
staying in place. If sheltering onsite is needed during a natural hazard event,
shelter areas should be pre-designated and ensured to be as safe as possible.
For example, best available refuge areas that are to be used during a tornado
should be selected by a qualified architect or engineer. These sites or safe
rooms for sheltering in place during a response should be accessible for all
members of the school community and conducive to meeting the needs of the
individuals with disabilities and those with access and functional needs. The
sites should be maintained with proper supplies for life safety and medical
needs for the possible duration of a hazard event.

Accounting for All Persons Annex. Procedures for accounting for the
safety and well-being of all students, staff, and visitors must be flexible
enough to work in any location. Likewise, plans should recognize that
communication and technology networks, such as cell phones and email,
could be out of service during and after a hazard event.

4-8
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Reunification Annex. The reunification process should be well documented
and clearly communicated to parents, guardians and students in advance—
this produces a process that is effective, builds trust, and reduces fear. It is
critical that parents and guardians know how and where they should reunite
with their children after a hazard event. For example, in communities where
schools are located in the tsunami inundation zone, parents should know to
go to the evacuation site, not the school. The reunification site should be
accessible for all children and parents, and alternate reunification sites should
be pre-determined in case primary sites are unsafe or inaccessible. FEMA
provides a list of reunification systems that may be available to the public
during a disaster: https://www.fema.gov/how-do-i-find-my-family.

Continuity of Operations and Recovery Annexes. Schools need to address
the anticipated recovery continuity of operations needs of their specific
school populations by identifying the needed and available capabilities and
resources for recovery, and describing how these resources will be
coordinated and mobilized. These annexes should describe how essential
functions, such as payroll and educational continuity, will continue during
and following an event. Clear and concise procedures reduce the adverse
impact of a disaster event and help the school recover as rapidly as possible.
Chapter 5 addresses the issues and planning for continuing school operations
and recovery in more detail.

Health and Medical Annex. Medical and public health issues can be very
sensitive and anxiety-producing for staff and parents and thereby require
careful communications and planning with key partners. Children and adults
experience very personal reactions to emergencies. This annex should
address the medical and mental health needs of both staff and students and
should consider that first responders might be delayed. This annex should
identify where emergency medical supplies should be located and who is
responsible for maintaining the supplies. Staff should know school site
triage and what types of first aid they can administer and what they should
leave to medical professionals. They should also know whether, when, and
how to move seriously injured individuals, to ensure they do not cause
additional injuries while trying to help. Chapter 5 provides more details on
mental health considerations.

4.3.3 Threat- or Hazard-Specific Annexes

Schools with natural hazard risk need to consider the types of damage that a
natural disaster can cause as they develop annexes for their EOP. Each
school should develop the Threat- or Hazard-Specific Annexes that pertain to
their school’s specific natural hazard risks. The hazard-specific supplements

“Nearly half of parents, 45%, do
not know the location to which
their child would be evacuated as
part of their school’s disaster
plan. ... Slightly over half of USS.
parents surveyed believed the
school buildings in their
community could withstand a
major natural disaster such as an
earthquake or fornado. Even
among those parents who trusted
in the physical integrity of the
school buildings, however, 61%
would ignore evacuation orders
and retrieve their children”
(Redlener et al., 2008).
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"More students with increasingly
serious disabilities are being
placed on general education
campuses because of Least
Restrictive Environment
requirements. Those students
lose the benefits of a specialized
setting with greater numbers of
skilled adults. This fact may
broaden the effects of a disaster
to a wider range of schools”

of this Guide indicate aspects specific to earthquakes, floods, hurricanes,
tornadoes, tsunamis, and windstorms that should be considered, when
relevant, in developing EOP Hazard-Specific Annexes.

These annexes describe courses of action that are specific to particular threats
and hazards, such as “Drop, Cover, and Hold On” for earthquake response.
Schools should develop annexes for all of the threats and hazards that they
could face, based on a hazards analysis. In many cases, Threat- or Hazard-
Specific Annexes will point to Functional Annexes, such as the Evacuation
Annex.

4.4 Legislative Considerations in Developing EOPs

There are local, state, and federal laws that impact emergency planning.
During the planning process, it is important for schools to abide by the laws
that regulate their state and community. Federal laws that are relevant
include the following:

e Americans with Disabilities Act (ADA) prohibits disability
discrimination across the spectrum on all emergency services, programs,
and activities. For example, plans must address the provision of aids and
services to ensure effective communications, that individuals are not
separated from their service animals and assistive devices, and that a
person with disabilities can receive disability-related assistance
throughout an emergency.

(Barnes, 2013). o Title VI, Civil Rights Act of 1964 establishes language access for
providing effective communications with individuals, including students
and parents, with limited English proficiency.

e Family Educational Rights and Privacy Act (FERPA) protects the
privacy of student records and the release of student information.

e Health Insurance Portability and Accountability Act (HIPAA)
requires health care providers and organizations to develop and follow
procedures that ensure the confidentiality and security of protected health
information when it is transferred, received, handled, or shared. HIPAA
may apply to some schools (www.hhs.gov/hipaa/).

For state-specific mandates, see the REMS infographic at http://rems.ed.gov

/StateResources.aspx, which provides information by state. More

information on these laws and others that might apply to specific situations is

available in the Resources Appendix.
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4.5 Training and Exercises

Regular training, drills, and exercises make a plan effective and keep it Y .
g 8 P P Large-scale drills and

_ simulations . . illuminate roles
protocols and increases the chance that plan procedures will be followed and responsibilities,

relevant. Training builds awareness and understanding of specific response

appropriately during a disaster. School training activities should include all | arrangements and connections for
key stakeholders—regular staff, new staff, and those who might not be on the complex coordination of
disaster response. Demonstrated
proficiency in a simulation has

) , ] proven fo result in better
protocols and their expected roles during an emergency. Exercises and preparedness in real life” (Risk

campus regularly, but serve important roles, such as bus drivers and
substitute teachers. Everyone should be familiar with the school’s response

trainings related to disaster response can be integrated into and built upon RED, 2009).

existing school activities. Knowledge gained from practicing emergency
response in a school carries over into the home and the community.
Additionally, coordinating with local leaders and first responders on school
exercises and drills opens the door for opportunities for schools to participate
in community-level exercises.

A wide variety of opportunities are available for training teachers, who are
the first line of communication with the students. For example, teacher in-
service workshops or trainings are an opportunity for teachers to understand
and engage in the development and implementation of an EOP. In addition
to learning procedures and protocols, these workshops increase
understanding of local hazards, risk, and threats.

Exercises and drills of an EOP are essential. Exercising a school’s plan lets
everyone become familiar with their designated emergency roles and helps
identify gaps, weaknesses, and improvement opportunities. It tests the
feasibility and safety of evacuation routes as well as secondary (back-up)
escape routes along with all of the other response procedures and protocols.
Each practice response provides opportunity for students and staff to provide
input and feedback. First responders can be engaged to observe and
evaluate. All drills and exercises should be conducted in “no fault”
environment that emphasizes learning and improvement. The lessons
learned from each practice helps the school community respond more
effectively in the case of a real event and improves response planning and
overall school preparedness.

There are a range of exercise types a school can conduct. In general, it is
recommended to partner with emergency managers and to involve other key
players in any exercise. Some examples include:

o Tabletop Exercises. These exercises consist of small group discussions
that go through emergency scenarios and the actions that need to be
taken before, during, and after an incident. These discussions can be
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incorporated into curriculum and classroom activities, as well as safety-
oriented school meetings or workshops for the school (including the
parents).

Drills. This is the most common way to exercise the school and test an
EOP. Schools most often conduct drills throughout the academic school
year. During a drill, the school personnel use actual school grounds to
practice responding to a scenario. It is also important to consider and
involve parents in drills to make sure they understand the process for
reunification with their children if there is an emergency. In addition to
the standard fire drill, drills are important for practicing responses to any
emergency that might occur in a school. For example, Great ShakeOut
Earthquake Drills are an annual opportunity for schools (and people in
homes and organizations) in earthquake-prone areas to practice what to
do during earthquakes and to improve their preparedness.

Functional Exercises. These are similar to a drill, but involve multiple
partners, perhaps district-wide, and typically employ the Incident
Command System structure.

Full-Scale Exercises. These are multi-agency, multi-jurisdictional
“boots on the ground” drills that test assets such as communication
systems and equipment. These exercises help build community
resilience and focus on continuity of services following a disaster.

Response exercises are a critical foundation to school, community, and

national preparedness efforts. Support for designing, executing, and

evaluating all of these exercise types are offered in the Homeland Security
Exercise and Evaluation Program (HSEEP). More information about HSEEP

and

planning and implementing exercises is available in the Resources

Appendix.

4.6

Making the Plan Actionable

Once an EOP is developed it needs to be communicated and discussed with

the school community and key stakeholders. The plan should allow for

flexibility and improvisation when responding. It must be regularly reviewed

and

updated with changes to school policies and procedures, building and

campus improvements, contact information, and response activities.

Training and exercises are critical for making sure the plan works and is

understood by all involved. All these elements combined will help ensure

the safety of students and staff during an emergency.
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Training for Severe Weather: Exercise Play in Oklahoma

Severe weather regularly occurs during the school year in Oklahoma, forcing school administrators to
make informed decisions with limited lead-time. An interdisciplinary team comprising University of
Oklahoma professors and a local emergency manager questioned how they could best prepare teachers,
administrators, and emergency managers to work together to solve problems in an emergency. Building
off a statewide survey and focus group concerning information needs and communications in severe
weather, they created a tabletop exercise to increase stakeholders’ knowledge and awareness of their
responsibilities during severe weather. This problem-based learning activity was also designed to train
them on the importance of proactive decision-making during a severe weather event, as well as to highlight
the importance of communication among the different groups.

Participants in the tabletop exercise were selected from three Oklahoma school districts and included a
public emergency manager, two school emergency managers, and a variety of school decision makers
including superintendents, principals, teachers, coaches, transportation directors, and maintenance
directors. Participants were assigned to groups based on their roles and affiliations for each of the
problem-based activities. Simple index cards were used to trigger the play. A “Time Stamp” card used
actual case data from the National Weather Service including alerts, outlooks, and damage reports. A
“Happenings” card introduced school events or everyday actions, such as parents calling the school to
check on band concerts. Each round of the game started with a “Critical Event” card triggering discussion
about what had happened and how participants would respond. It posed questions such as: What actions
do you take? Why? How concerned are you? How confused are you and what is confusing you? For most
questions, participants responded using a scaled ranking from 1 to 10. Participants shared decisions, and
deliberated and recorded their discussions. Afterwards, participants reflected on how they would respond
to future events and noted the benefits of networking. One participant wrote afterwards, “Being able to
connect with other districts to talk about their plans during severe weather was extremely beneficial.”
(Stalker et al., 2015)

Figure 4-4 Participants taking part in the tabletop exercise.
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Chapter 5

Planning the Recovery

Recovery actions typically begin after the emergency response phase ends.
While the emergency response period is typically brief—lasting only
minutes, hours, days, or weeks—recovery may take months or even many
years after a major event. Recovery typically refers to putting a disaster-
stricken community or organization back together. In the case of schools, the
goal often focuses on the restoration of education and learning, as well as
recovery for the people who make up the school system.

Post-disaster recovery is often more challenging and time consuming than
people expect. Thus, planning the recovery—which includes understanding
the various steps, policies, persons, costs, and opportunities involved in this
process—can greatly facilitate the speed and effectiveness of post-disaster
recovery activities within schools and surrounding communities.

The purpose of this chapter is to provide an overview of the issues schools
can face after a natural disaster and the steps school leaders can take to be
ready to recover well. In particular, this chapter includes the following:

e Important aspects to consider while trying to get students and staff back
into school buildings;

o Considerations related to the health, safety, and well-being of students
and staff during recovery;

¢ Guidance on financing the recovery; and

e The importance of planning for the next event.

The following sections highlight considerations specific to post-disaster
recovery. Information about recovery that is unique to particular natural

hazards is presented in the hazard-specific supplements of this Guide.

School leaders should reach out to
5.1 Getting Back in School Buildings local building professionals fo

pre-arrange school building
5.1.1 Post-Disaster Building Assessment evaluations after a disaster.

Local building professionals will
After any natural disaster, a first step is expert assessment of whether school likely be very busy following a
buildings are safe to re-enter and use. These assessments are generally hazard event and might not be
conducted by local building officials or other trained experts. Depending on !mmed?uiely.uvuilubl'e for
the type of natural hazard, different technical standards exist for these post- Ianrsrlt)lzcg':xevl\:'hom prior
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event building safety assessments to ensure consistency and technical rigor.
These standards are discussed for each hazard in the hazard-specific
supplements of this Guide.

The Four Most Fundamental Kinds of Recovery

The School EOP Guide (U.S. Department of Education, 2013) identifies the following as fundamental
aspects of recovery:

Academic Recovery. This should consider school opening/closings, alternate sites if the school building
cannot be used, and alternate education if students cannot physically reconvene.

Physical Recovery. This entails documentation of school assets, records management, inspections,
damage assessments, public access, and security.

Fiscal Recovery. This includes funding for recovery efforts, records, legal aspects, and donations
management.

Psychological and Emotional Recovery. This includes mental health services, memorials, and event
commemorations.

5.1.2 Documenting the Damage

It is important to document damage to buildings, contents, and equipment
shortly after a disaster, but prior to any substantial clean up or repair
activities. Documentation of damage can be important for many reasons,
especially in terms of receiving appropriate insurance or other reimbursement
for cleanup, repairs, and replacement of damaged items. This entails
thorough photographing of all damage, as well as documentation of time and
materials spent on the response and recovery. Ideally, documentation of
damage is also conducted by registered building design professionals, who
know which types of damage are of most concern. Figure 5-1 shows
examples of photos documenting earthquake damage.

5.1.3 Building Back Better

After a disaster, but before students and staff can get back to work in school,
buildings often need to be repaired, cleaned, and in some cases retrofitted or
demolished and replaced. The timing and funding needed for this work can

vary tremendously depending on the damage that occurs.

In some cases, a damaged building may be required to be repaired or rebuilt
in compliance with the latest hazard regulations and building code
requirements. The rules around what level of damage triggers these
requirements vary significantly across jurisdictions—some communities may
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Figure 5-1 Photos documenting earthquake damage to school buildings. (Photo source: Michael
Mahoney, FEMA)

Safer, Smarter, Stronger... Greener

On May 4, 2007, an EF5 tornado tore through the small town of Greensburg, Kansas. The tornado was

more than a mile wide—wider than the town itself. It ultimately destroyed 95% of the structures in the
community.

As Greensburg dug itself out from the rubble, leaders made a commitment to build back better and more
environmentally sustainable than before. After much planning and with the help of knowledgeable experts,
Greensburg made a commitment to becoming the greenest town in the United States. Now, the city hall,
the hospital, and the local school have all been built to the highest Leadership in Energy and Environmental
Design (LEED) certification level offered by the U.S. Green Building Council.

The new school in Greensburg was “built green” from the ground up. School leaders worked with a
professional design and construction team to plan, design, and build an environmentally responsible,
student-focused academic environment that reinforces Greensburg’s community-wide commitment to
sustainability (U.S. Department of Energy, 2011).

have lower thresholds than others that trigger these requirements. If school
buildings are also historic structures, they may be subject to a different level
of thresholds that trigger these requirements.

FEMA developed a Substantial
Damage Estimator (SDE) fo assist
state and local officials in
determining level of substantial

These rules are known as “compliance triggers” and are typically expressed damage for buildings in flood

in terms of building damage, such as “substantial damage” or “substantial hazard areas. For more
structural damage,” both of which are defined in the International Building information see: www.fema.gov
Code (ICC, 2014b). School leadership should check with their local building | /medio-library/assets/documens
code officials about substantial damage and improvement rules that are /18692,

relevant to them.
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After the 2016 floods in
Louisiana, the Louisiana
Connections Academy allowed
displaced students to stay current
in their school work through an
online system that had become
established in 2011 (Connections
Academy, 2016).

For schools designated by the
local community emergency
authorities as a shelter (known as
Risk Category IV in the
International Building Code), the
required design loading is
stronger than typical, intended to
greatly increase the chances of
the building being available os a
shelter after an earthquake or
hurricane event.

For schools that need to conduct major repairs or demolish and rebuild one or
more school buildings, this is an unparalleled opportunity to build back
better. During recovery, community members and government agencies will
be keenly aware of the importance and consequences of natural hazards.
With the right information, advocacy, and community-level support, they
may be willing to support disaster-resilient building design. Designing and
constructing new disaster-resilient school buildings is discussed in Chapter 3.

5.1.4 Adaptability

School leaders should make contingency plans in case they cannot reoccupy
some or all of their buildings in a reasonable timeframe due to the need for
retrofit or reconstruction. These plans can range from using modular
classrooms, to sharing space temporarily on another school campus, to
occupying another building that is not a school, to online systems that
facilitate educational continuity. These plans must be made in discussion
with local and/or state building officials because many states have particular
laws that regulate school buildings. These plans should reflect the likelihood
of building damage based on pre-event hazard vulnerability evaluations of
existing school buildings, as discussed in Chapter 3. It is critical that school
leaders plan for these back-up facilities or systems, as this is what can ensure
educational continuity for students. When back-up locations have been
identified before an event, teaching and learning can often continue, even
after a disaster that causes widespread damage and disruption.

5.1.5 Schools as Emergency or Recovery Shelters

The role that schools can play in re-establishing routine can be complicated
by the fact that many communities designate schools as shelter sites. Often,
schools are one of the only public buildings with large assembly spaces, such
as gyms, auditoriums, and cafeterias. Accordingly, schools can and often do
serve a variety of shelter functions during the emergency and early recovery
periods following disaster. In some cases, schools are a site that community
residents evacuate to during a disaster, such as during a tornado or a tsunami.
Schools often serve as post-event mass shelters, temporarily housing
residents who cannot stay in their homes. Schools may also be designated as
recovery centers, hosting a variety of post-disaster support services and
personnel for the community. All of these functions are critically important.
But they also can interfere with plans to resume school and to get students
and teachers back in the classroom.

5-4
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When Floods Displace a School: The Value of Planning Ahead

Six months prior to the 2013 Colorado Front Range flood, the St. Vrain School District updated their
Continuity of Operations Plan (COOP) to identify a secondary location for students if they ever had to
close a school because of an emergency. During this process, they held table top exercises involving
directors from each of the major divisions of the district including emergency management, nutrition
services, technology, custodial services, operations and maintenance, and human services. They
developed two options for reunification if an emergency were to occur: (1) they would divide students
between other schools across the school district; or (2) they would institute an agreement with the tenants
of another nearby school to use their facilities as a temporary school location during displacement. Little
did administrators know at the time that this plan would need to be implemented only a few months later.

In September 2013, Colorado experienced multiple days of record-breaking rainfall and flash flooding
that resulted in 10 deaths and the evacuation and forced relocation of approximately 18,000 residents.
The small community of Lyons, Colorado, was devastated. Due to road and bridge failures, residents
were trapped for 36 hours as they waited for National Guard assistance. Lyons experienced an almost
complete loss of services including power, telephone, sewage, and potable water. Due to the damage
incurred by the town, residents were evacuated and unable to return for at least six weeks.

Although Lyons Elementary and Lyons Middle/Senior High Schools escaped the flood damage, the
buildings remained inaccessible to students and staff due to the massive destruction in other parts of the
community. Over 700 students were displaced. While this disaster could have caused chaos for an
unprepared school district, the St. Vrain Valley School District was ready to act.

Within one week of the flood—and with the feedback and collaboration of principals from both
schools—the school district announced that they would resume classes beginning the week of September
23, just 9 days after the floodwaters ravaged Lyons. Both schools were reopened 11 miles east of Lyons
in a neighboring community. The students, faculty, and staff met on their regular class schedule for ten
weeks at the temporary location until they finally returned to their home schools on December 2, 2013.
Without the foresight of planning implemented by the school district, these children—and the faculty and
staff that support them—could have faced many negative academic and emotional consequences as a
result of being displaced and separated from their familiar school environment. For the sake of these
children, planning truly mattered (Tobin-Gurley, 2016).

Figure 5-2 Schoolchildren affected by the Colorado floods. (Photo
source: Peggy Dyer, One Million Faces Project)
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School administrators should check with local emergency managers,
American Red Cross officials, or other shelter providers to determine
whether and how local schools may be included in current emergency and
recovery plans for their community. Some school districts may wish to
negotiate formal agreements with shelter providers in order to address issues
including access to facilities, liability for damages and loss of functionality,
and other relevant topics. The State of Washington, for example, has enacted
laws that enable the state to hold harmless or indemnify the owners of private
facilities, including independent schools, that permit the use of private land
or facilities for public evacuation. Local emergency managers may be
familiar with similar laws or statutes in other jurisdictions.

School district leaders and staff should consider contingencies for continuing
instruction during emergencies that may require public use of their facilities.
Once contingency plans are established, it is important to practice how these
plans would be carried out during the school’s disaster exercises and
trainings. See Chapter 4 for more information on practicing plans. Also see
the hazard-specific supplements for more information on evacuation or
emergency shelters related to specific natural hazards.

5.2 Focusing on Routine and Mental Health

In addition to restoring physical infrastructure, it is also essential that school
leaders focus on the health, safety, and well-being of students and staff
during the recovery period. Although planning for this is often overlooked, it
is important that leaders keep in mind how long this process can take and
what a central role schools can play in facilitating individual, family, and
community recovery. In addition, a major lesson of past disasters has been
that people can move in and out of vulnerable conditions, and that recovery
is not simply one linear, straightforward path for all. This means that human
and financial resources may need to be dedicated over a long-term horizon—
and targeted at different time points—to ensure that students and staff receive
the proper support they need to fully recover.

5.2.1 Re-Establishing Routine

Disaster experts have long recognized that getting children back into a
routine is a key driver of recovery. Schools can help provide the normalcy
that children often desire, while also allowing adult caregivers to focus on
re-establishing their own “new normal.”
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Hurricane Katrina: Restoring Routine

Hurricane Katrina made landfall at the beginning of the 2005-2006 school year. According to the U.S.
Department of Education, approximately 372,000 students were displaced from their home communities
in the states directly affected by Katrina, while 160,000 remained dislocated for years after the storm. In
many cases, these children moved numerous times after the initial displacement, and each transition
meant adjusting to a new home, neighborhood, school, teachers, and peers.

Re-establishing routine was justifiably a central concern for teachers and school administrators in both
disaster-affected and receiving communities. Teachers reported that when the initial novelty of the
“extended vacation” wore off for children, they actually seemed to want a routine in the classroom. Of
course, given the enormity of the disruption caused by Katrina, school staff had to find the right balance
between regimented school routines and the desire to be flexible and adaptable to support children’s
emergent and ongoing needs.

When classes resumed after Katrina, teachers across the Gulf Coast and beyond worked hard to maintain
rules in the classrooms, although there was some recognition that exceptions to the normal rules would
have to be made. For example, one student was not wearing the required knee socks with her school
uniform. When the teacher pulled the student aside to reprimand her, she found out that the student had
lost all of her clothing in the flood, and that she no longer had the appropriate attire to wear to school
(Fothergill and Peek, 2015).

Figure 5-3 Drawing by child affected by Hurricane Katrina (Fothergill and Peek, 2015).

5.2.2 Assessing Mental Health

Until a new routine is established, and even afterwards, those impacted by
disaster may experience issues with safety, stress, and extended grieving.
Emotions can include hopelessness, depression, guilt, and withdrawal. In the
most severe cases, classroom behavior and academic performance may be
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Psychological First Aid for Schools
is an evidence-informed
intervention approach to assist
children and staff after a disaster,
including natural hazard events.
See here for information: www
.nctsn.org/content/psychological
first-aid-schoolspfa. See the
Resources Appendix for other
post-disaster mental health
resources.

impacted. Teachers and staff—who are coping with their own recovery
while also managing school needs—also may be challenged by changed
emotions and behaviors. Teachers and staff who were not affected by the
disaster might also be faced with similar challenges given that in some cases,
affected children are relocated to other schools after a disaster.

In the immediate aftermath of an emergency, students, staff, and families
may need psychological support to help deal with trauma-related distress,
which can a have a long-term impact. The National Child Traumatic Stress
Network (NCTSN) has assembled resources for many forms of trauma
experienced by children, including natural disasters. These resources include
guidance about things teachers can do to help their students recover, and
steps that teachers can take to help themselves cope. School crisis
intervention teams can also play an important part of the recovery process.

Over the longer term, teachers often adopt new age appropriate arts- or
writing-based curriculum to help children and youth process their disaster
experience and to reflect on a new future in the aftermath of the event. Peer
listening teams can also be powerful during the recovery period, in terms of
engaging young people to become a part of their own and each other’s
healing process.

5.3 Financing the Recovery

Following a natural disaster, it is critical for schools to prioritize detailed
legal and financial recordkeeping. These are needed for reimbursements of
any expenses, including repair and reconstruction costs. They also might be
needed for legal reasons.

Of course, these records are often needed at a time when accessing databases
and files can be challenging or impossible, and all staff members are
extremely busy, both with emergency responsibilities and with concerns for
their own loved ones. This is why planning in advance to ensure that critical
records are regularly backed up and stored offsite is invaluable.

After a disaster, concerned people might seek to give donations for response
and recovery. Knowing whether and how schools can accept donations and
developing systems to accept them, perhaps through partner community
organizations, allows schools to benefit from this generosity. At the same
time, donations management can become its own full-time job, as schools
can quickly become overwhelmed as material goods—both needed and
unneeded—arrive rapidly after a disaster. In some cases, schools have had to
hire donations management experts or rely on volunteers to help process the
influx of goods that arrive after a disaster. It is important for school officials
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to clearly articulate what they do, and do not, need after a disaster, and to try

to ensure that when donations are made, they are helpful to school operations

and to student success.

5.3.1 Federal Resources

Federal resources can also assist in the recovery. In particular, the following

are resources that might be relevant:

The Stafford Act authorizes the delivery of federal technical, financial,
logistical, and other assistance to states and localities during declared
major disasters or emergencies. FEMA coordinates administration of
federal disaster relief resources and assistance to states if an event is
beyond the combined response capabilities of state and local
governments.

FEMA’s Public Assistance (PA) program provides supplemental federal
disaster grant assistance for debris removal, emergency protective
measures, and the repair, replacement, or restoration of disaster-
damaged, publicly-owned facilities or certain private not-for-profit
institutions following major disasters or emergencies declared by the
President. The federal share of assistance is not less than 75% of the
eligible cost. The recipient (usually the state) determines how the
non-federal share (up to 25%) is split with the sub-recipients (eligible
applicants). The PA program also provides assistance for hazard
mitigation measures during the recovery process. More information may
be found on FEMA’s website: http://www.fema.gov/public-assistance

-policy-and-guidance.

FEMA'’s Hazard Mitigation Grant Program (HMGP) may provide federal
funds for structural improvements after a disaster strikes. More

information can be found here: http://www.fema.gov/hazard-mitigation
-grant-program.

Certain private schools might not be eligible for FEMA’s PA program or
HMGP. They may, however, be eligible for low-interest disaster loans
from the U.S. Small Business Administration (SBA) to repair or replace
certain property and equipment damaged during a declared disaster.
More information can be found here: https://www.sba.gov/loans

-grants/see-what-sba-offers/sba-loan-programs/disaster-loans.

Following the August 2016 floods
in Lovisiana, FEMA's PA program
awarded nearly $79 million to
schools to support recovery
efforts, including repair and
rebuilding (FEMA, 2017a).

FEMA P-1000 5: Planning the Recovery

5-9



https://www.sba.gov/loans
http://www.fema.gov/hazard-mitigation
http://www.fema.gov/public-assistance
http://www.fema.gov/public-assistance-policy-and-guidance
http://www.fema.gov/hazard-mitigation-grant-program
https://www.sba.gov/loans-grants/see-what-sba-offers/sba-loan-programs/disaster-loans

Meeting Payroll: Nimble Financial Services Can Support Recovery

On Monday, May 20, 2013, a 2-mile-wide EF5 tornado struck the Oklahoma City suburb of Moore,
killing 24 people, including 9 children, and causing an estimated $2 billion in property damage. Three
public schools were especially hard-hit: Briarwood Elementary School, Plaza Towers Elementary School,
and Highland East Junior High. The tornado rendered the Moore Public School District’s administration
building, including its technology center, unusable. Servers that contained payroll data for approximately
3,000 district employees were destroyed, making it impossible for the school system to make payroll. In
accordance with their employment contract, teachers in the Moore District were due to be paid the Friday
after the tornado. Proactive efforts by local banks and the State Banking Commissioner enabled the
teachers and administrators to receive uninterrupted pay.

BancFirst, the account holder for the school district, worked with several local banks and state regulators
to provide teachers in the district with provisional credit while the district worked to salvage its payroll
data. The majority of financial institutions in Oklahoma decided to give Moore Public School employees
interest-free, short-term loans for the amount of their last paycheck.

Oklahoma State Banking Commissioner Mick Thompson sent a public bulletin to state-chartered bank
presidents on Thursday, May 23, asking the banks to provide provisional credit to district employees the
next day, Friday, May 24. “As Oklahoma Bank Commissioner, I am asking that if you have
customers/depositors who are employees of the Moore, Oklahoma public school system and who would
be receiving a payroll deposit tomorrow, that you consider providing provisional credit until their payroll
deposit arrives,” Commissioner Thompson wrote.

“Basically what we told the banks is that the school district won’t be able to transfer the money into your
accounts, so just give the employees whatever the amount of their last payroll deposit was,” Thompson
said. (Bailey, 2013)

=

Figure 5-4 Briarwood Elementary was one of three public schools destroyed or damaged by the
Moore, Oklahoma tornado of May 2013. (Photo source: Scott Olson, Getty Images)
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5.4 Planning for the Next One

Even after full recovery from an event, it is important to dedicate time to
evaluate the process and procedures used for emergency preparedness,
response, and recovery. Plans including policies, procedures, roles, chain of
command, and functional and hazard specific annexes should be examined to
evaluate what worked and what did not. Plans should be revised to
incorporate:

e Updates to all contact information for all key leaders, partners, and first
responders;

e New and updated resource lists for long-standing and newly established
contacts;

e Revisions to key response activities, such as evacuation routes and sites;

e Changes to the buildings, school campus, bus routes, and broader
community;

e Changes to school policies and procedures;
e Lessons learned; and

e Any issues that may have been overlooked in the original plan.

Once the plans are updated, briefings should be held to communicate the plan
modifications and improvements to key stakeholders, staff, and students, as
well as media, parents, and local officials. This type of outreach encourages
stakeholder engagement and provides an opportunity for dialogue with the
wider community.

If at all possible, schools should also keep detailed notes regarding how the
response and the recovery went during the actual event. This will ensure that
important details can be recalled later when evaluating how plans and
response activities could be improved. Some emergency officials invite
researchers and social scientists trained to take systematic field notes to come
and observe response and recovery activities.
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Chapter 6

Engaging the Whole
Community

School disaster resilience is most effectively achieved when the community
is engaged in the process to understand and reduce school risks, plan for
emergencies, and recover from damaging events. This chapter provides
guidance on engaging the whole community and in particular, provides:

e An overview of the whole community approach and the role that schools
play;
¢ Guidance on engaging community partners, including professionals,

local government, community organizations, parents, and students, and
why their partnership is important;

e Guidance on communicating with the community; and

e Information on tools and technologies for effective communication with
the community.

6.1 The Whole Community Approach

For nearly a decade, FEMA has moved toward a “whole community”
approach to emergency management. This approach recognizes that all
resources and diverse segments of the community must be fully engaged in
order to most effectively prepare for, protect against, respond to, recover
from, and mitigate against all hazards. Partners in this work include FEMA
and other federal agencies; local, tribal, state, and territorial leaders; schools
and higher education; health care; non-governmental organizations including
faith-based and non-profit groups; private sector industry; and individuals
and families. The whole community approach recognizes and embraces
diversity in its broadest definitional sense, including an array of
organizational representatives, but also re-focusing efforts to ensure that
members of historically marginalized communities (including the elderly,
persons with disabilities, low-income populations, immigrants and non-
English speakers, racial and ethnic minorities and others) are included in the
discussions and that their voices are heard and respected.

At the heart of the whole community approach is the idea that all members of
the community need to have a voice, as community members and leaders are
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best situated to identify local assets, capacities, interests, needs, and goals.
Put simply, they are the experts on their own local community and hence
they should be engaged in the disaster planning process. The foundational
principles of the approach, as described by FEMA, include:

e Understand and meet the actual needs of the whole community.
Community engagement can lead to a deeper understanding of the
unique and diverse needs of a population, including its demographics,
values, norms, community structures, networks, and relationships. This
will allow for better understanding of the community’s real life safety
and sustaining needs and their motivations to participate in emergency
management-related activities prior to an event.

e Engage and empower all parts of the community. Engaging the
whole community and empowering local action will better position
stakeholders to plan for and meet the needs of the community. This type
of engagement will also strengthen the local capacity to deal with the
consequences of various threats and hazards. This requires all members
of the community to be part of the emergency management team. When
the community is engaged in an authentic dialogue, it becomes
empowered to identify its needs and the existing resources that may be
used to address them.

e Strengthen what works well in communities on a daily basis. A
whole community approach to building community resilience requires
finding ways to support and strengthen the institutions, assets, and
networks that already work well in communities and are working to
address issues that are important to community members on a daily basis.
Existing structures and relationships that are present in the daily lives of
individuals, families, businesses, and organizations before an incident
occurs can be leveraged and empowered to act effectively during and
after a disaster strikes.

Schools are an essential part of the whole community. Not only do schools
educate future generations, they also serve as gathering places and hubs of
community activity and vitality. Communities invest in schools through
property taxes and other forms of support, and in turn, schools serve as
sources of employment, hubs of leadership, and even symbols of hope for the
future within communities.

6-2
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The Societal Value of Schools

“Our society places great importance on the education system and its schools, and has a tremendous
investment in current and future schools... The school is both a place of learning and an important
community resource and center” (FEMA, 2010a).

There are over 50 million students attending close to 99,000 public elementary and secondary schools
with an additional 5.2 million students attending close to 34,000 private schools (NCES, 2016). School
facilities highly vary from one-room rural schoolhouses to citywide urban schools that have over 5,000
students.

An involved community increases support for needed funding, improves
emergency planning by involving a wider range of voices, and makes
response and recovery more efficient and effective because community
members know what to expect and take steps to assist schools and school
leaders. Not only does engaging a wide range of community stakeholders
improve school safety preparedness, their engagement furthers a school’s
reach into the infrastructure of the community, improves institutional
credibility, and expands a school’s ability to call on an expanded pool of
resources—human, financial, and material—when a disaster happens.

Engaging the community prior to a hazard event can help build a culture of
preparedness that moves schools from a reactive response into a proactive
planning mindset to create and sustain safety and security for the entire
school community. School leaders often effectively interface with parents,
nearby universities, and local emergency management; they should also
consider reaching out to a broader swatch of potential partners, including
community-based organizations, local business and industry, and government
officials.

6.2 Engage Community Partners

After a disaster, a wide range of individuals, organizations, agencies, and ) . .
After a disaster is not the time to

disaster management professionals quickly rally to respond. Some turn to be exchanging business cards

immediate life-safety response needs, and others focus on effective

management of a school district’s operational response and facility security.
Those involved in the pre-disaster planning period often continue to serve
active roles during response and throughout the recovery period.

Because of the number of individuals and organizations involved throughout
the disaster lifecycle, relationships need to be built and actively maintained
over time. This can be achieved by involving local partners and community
stakeholders in a variety of events that focus on preparation and education
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regarding natural hazards. These may include commemorations of past
damaging events or participation in drills. For example, the Great ShakeOut
organizes a series of earthquake drills, which provide an annual opportunity
for people in homes, schools, businesses, faith-based settings, and other
organizations to practice what to do during earthquakes and to improve
earthquake preparedness. These drills are carried out in many areas of the
United States and around the world. Similarly, a number of communities
practice community-wide tsunami evacuation drills, where schools partner
with local government and community groups for a more realistic drill
experience. Regardless of what the school decides to do—whether it be an
annual event or a weekly gathering—this is the time to be creative in terms
of designing outreach and relationship-building activities that make sense in
the local community culture and can be sustained over the long-term.

There are many different stakeholders that school leaders should consider
engaging. The prioritization of these different groups and entities may vary
by school district. Information on potential partners are provided in the
following subsections. Given that their level of importance will vary by
community, they are listed in alphabetical order, and not in order of
importance.

6.2.1 Children and Youth

It is critical to remember that children and youth are vital stakeholders in any
school-based community preparedness, response, or recovery effort.
Research has consistently shown that children regularly express the desire to
learn about hazards and also to engage in activities that help adults, help
other young people, and ultimately help themselves.

Schools could incorporate information about natural hazards, approaches to
reduce society’s risks to hazards, and specific natural hazard risk information
relevant to a school and a community into school curricula in engaging ways.
Raising awareness of youth and children, starting from kindergarten, about

A Lesson That Saved Lives

On the day after Christmas in 2004, ten-year-old Tilly Smith of Surrey, England, was on vacation in
Thailand with her parents. Smith had learned the warning signs of tsunamis in her geography class at
Danes Hill School just two weeks prior. Seeing the water recede from Maikhao Beach and recognizing
that a tsunami could be imminent, she alerted her parents who helped to tell others and clear the beach.
Smith’s timely warning saved nearly a hundred tourists and local beachgoers. Maikhao was one of the
few beaches on Phuket Island with no reported casualties during the Indian Ocean tsunami, the deadliest
tsunami disaster in recorded history (The Telegraph, 2005).
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natural hazards and how to respond to them can be life-saving. A number of
resources are available for educators on this topic (see the Resources
Appendix).

Recognizing that individual schools can be limited in the flexibility of their
curricula, it is also important to consider programs to engage youth beyond
school hours. Involving youth in safety preparedness and disaster response,
both in the school and the community, builds student leadership and
increases overall community resilience.

Youth Creating Disaster Recovery & Resilience

Youth Creating Disaster Recovery & Resilience (YCDR?) is a research project for youth affected by

disasters. YCDR? connected with youth in disaster-affected communities affected by disasters including

wildfires, tornadoes, and floods in Canada and the United States. Young people have used art, video,
music, and storytelling to discuss what they needed, the challenges they have faced, and how they might
contribute to helping their friends, families, and communities recover from disasters. Figure 6-1 shows
an example of art created following the 2011 Joplin tornado. More on creative youth stories can be

found at: www.ycdr.org.

fn & ﬁ &‘ﬁ

Figure 6-1 Young people in Joplin, Missouri shared their stories through the YCDR?
project. (Photo source: Circular Motions Photography)

Students have a vital role in contributing to the safety of their school and
community. Such work is central to their development as citizens and, some
argue, is part of their ethical and moral responsibility to themselves, their
peers, and school staff. Although there are legitimate and important safety
limits that must be placed on student engagement in emergency management
activities, schools should place a high priority on involving this critical
stakeholder group in mitigation, preparedness, response, and recovery
activities. If schools miss this opportunity, they not only deny students’
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unique learning and leadership opportunities, they also decrease their ability
to harness one of their greatest resources available to them. The day of a
major emergency, schools need all of the coordinated assistance they can
receive; adequately trained, empowered students will step up to this role if
they are given the tools and trust of adults to do so.

One example program to engage youth in natural hazard planning is to create
a local Teen Community Emergency Response Team (Teen CERT). Schools
may use Teen CERT to engage youth in school emergency management
planning and promote student preparedness. Adapted from the adult CERT
program, FEMA established Teen CERT to equip high school students with
basic response skills and an understanding of emergency preparedness
concepts. CERT Basic Training includes emergency preparedness and
disaster response skills such as fire safety, light search and rescue, team
organization, and disaster medical operations. More information is available
in the Resources Appendix.

Teen CERT Builds Health and Safety Awareness

“The staff at Valley Mills ISD in Valley Mills, Texas felt compelled to begin Teen CERT training at the
school due to the health and safety needs of the faculty, staff, and students. They saw a high level of
need at the school due to those suffering from health issues like diabetes, asthma, seizures, and other

physical injuries. CERT-trained students are aware of the different medical issues and are able to assist

in the event of an emergency” (FEMA, 2012a). Figure 6-2 shows an example of the value of this type of

program for Teen CERT members.

“Joining Teen CERT has
given me the confidence
4 to know that | can now
respond to an
emergency quickly and
appropriately.”

-Austin A.

Figure 6-2 A member of Teen CERT explains why the experience has
been so valuable to him. (Photo source: Laura Conway)
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Additional examples of ways to engage students in the process to develop a
school hazard safety strategy include assemblies, after-school activities,
student clubs, school exhibits, competitions, and safety drills.

6.2.2 Design Professionals

Design professionals, such as architects and engineers, can be valuable
partners in helping to keep students and school staff safe. They can help
determine a school building’s pre-event vulnerabilities and provide
recommendations for improving the safety of the school, such as retrofit
options. For new school construction, they can also provide guidance on
decisions affecting environmental, health, and safety aspects. Design
professionals also serve a critical role in assessing the safety and severity of
building damage following a hazard event.

6.2.3 Educational Professionals

The wide range of professionals working in education can offer resources
and guidance on policy, stakeholder relationships, continuity of academic
programs, and much more. These individuals can be helpful in crafting
