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Two schools destroyed by an EFS5S tornado.
Seven children died while taking shelter inside

the school building.

Public outcry demands all schools in Oklahoma
have safe rooms.
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TORNADO ALLEY WEIGHS COSTS OF SAFE ROOMS
More Oklahomans Back School-Safety Mandates After a Powerful Twister Killed Seven Elementary Students Last Spring

Originally published by the Wall Street Journal on August 19, 2013

By ANN ZIMMERMAN

Shelter from the Storm

Oklahoma is exploring retrofitting older schools with storm shelters, converting hallways or cafeterias into safe rooms. Oklahoma architect Socrates
Lazaridis, who is experienced in building schools with storm shelters, says it is cheaper to add a new, separate room. Here are some details from a safe
room he designed for an Oklahoma middle school last year.

A safe room is a hardened structure designed to meet the Roof of safe room/gym is 4-inch concrete with wire-mesh
Federal Emergency Management Agency (FEMA) criteria based reinforcement over a 20-gauge metal deck. It is
on current knowledge of tornadoes and hurricanes that provide  constructed with special joists anchored to steel plates.
a very high probability occupants will be protected from injury
WS or death. Safe rooms often double as gyms or cafeterias.
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The outer wall of the safe A debris tunne_],.gvro\t'q’t‘;:'f_é*"éxterior doors from -
FEMA have a three-point  room/gym is 12-inch concrete  impact from airborne objects. The outer wall =

Steel doors rated by

anchor to withstand blocks reinforced with 2 steel  of the tunnel is 8-inch-thick concrete blocks =
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Hallway where fatalities occurred at Plaza Towers Elementary on 20 May 2013. The hallway had been tornado-force winds. rebars per block.

reinforced with steel rebars.
identified as a refuge area by school officials. T
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FEMA provided funding to Oklahoma for a pilot
project called Safe Schools 101.
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FEMA and OEM conducted training courses with
volunteers from all the professional disciplines.
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FEMA REFUGE EVALUATION AND
SAFE ROOM DESIGN 101
2-DAY WORKSHOP

STUD!

Schools located in the 6 Oklahoma counties included in the
May 2013 federal disaster declaration were eligible to apply
to be a Safe School 101 assessment site.

The course consisted of two (2) days of classroom 1nstruction and

The purpose of Safe Schools 101 was to train teams of diverse
one (1) day on-site at a school.

professionals to visit schools and determine areas of buildings

that provide good, better, and best levels of protection. | o
During the course participants learned about natural hazards that

affect large venue safe rooms, characteristics of tornadoes and
hurricanes, terminology of common building materials, differences
between a shelter an a safe room, and how to complete the FEMA
361 refuge area checklist.

The FEMA funding was made available to the Oklahoma
Department of Emergency Management (OEM).

Participants were divided into assessment teams
with diverse professional backgrounds.

Teams spent half a day touring and evaluating a
school site.

All teams reconvened to discuss what they
encountered during their school tour.

Teams used the FEMA 361 Appendix B.1 Extreme
Wind Refuge Area Evaluation Checklists to score
and identify areas that were best suited to serve
as refuge areas.
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Presented at the American Meteorological Society 95t Annual Meeting, 3-8 January 2015, Phoenix, Arizona.
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Each team modified their school’s sheltering plan
as needed and provided a detailed assessment
report to OEM.

Sustaining the Safe Schools 101 program
will be challenging.

All participants found the training valuable. However, many of
the architects and engineers were concerned about including
their names on reports. The assessment teams are comprised of
volunteers. Liability for any opinions expressed in the reports
discouraged some of the architects and engineers from
participating fully. Legislation may need to be modified before
architects and engineers feel protected enough to continue
assessing schools.

The expertise of architects and engineers are critical to the
success of this program. Without their participation, the
assessments will not meet the needs of school administrators.

Additional FEMA regions are interested in duplicating the
program.

OEM has the freedom to expand the program to all 518
Oklahoma school districts and their 1800 school buildings.
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