
Television Other-Alert-Radio-Systems

Radar-awareness-(list-website)

Other-(please-list) Internal-Radio-System

Public-sheltering-allowed?-If-so-do-you-keep-the-public-

separate-from-students?

Total-Population 0

Census:-Staff/Employees -Students-Total people-with-disabilities

Average-Public/Visitors

Mesonet-Website-

NOAA-AllJHazards-Radio:-Was-the-

radio-Programmed?

Means-of-Receiving-Weather-Information

Computer-(List-Site)

Educational-Awareness

Do-you-have-a-way-to-notify-parents-of-school-weather-

updates?-If-yes-please-list.

Smartphone/table-(application-used)

Outdoor-Warning-system-(nearest-location)

Means-of-Warning-Dissemination

Has-your-administrative-staff-had-any-weather-planning-

training?-If-yes,-please-list.

Do-you-have-3-means-of-receiving-weather-updates?-Please-list.

Telephone-Intercom

Is-someone-in-your-facility-assigned-to-monitor-severe-weather:-If-so-what-is-the-

process?

Census-Data

Building(Data

Potential)Refuge)Population )

Sq.)Footage)Required)for)Sheltering)(X)5) #VALUE!

Sq.)Footage)for)Wheel)Chair)(ADA) )

Total)Refuge)Sq.)Footage)Required #VALUE!

Total)Building)Sq.)Footage

Number)of)Stories

Year)Built

Year)Addition)1)Built

Year)Addition)2)Built

Building)Configuration)(Shape)
Description)of)Surrounding)Area))))
Residential/Commercial/Mixed2Use2))))))))))))))))

Typical)Hours)the)Building)is)Occupied

Hours)Building)is)Locked)

Number)of)Portable)or)Temporary)Units
Describe)General)Condition)of)Building)
Excellent/Good/Poor

Building)Fuel)Source)for)Heating))))natural2
gas/oil/electric/LP

Building)Fuel)Source)for)Cooling))))

Building)Fuel)source)for)Cooking

Primary)Hazard)for)Refuge)Protection)))Tornado/2
Hurricane/Combined2Hazard

!Not!to!be!duplicated!or!used!without!permission.!!!Requests!for!permission!should!be!forwarded!to:!Public!Information!Officer,!OEM,!P.O.!Box!53365,!Oklahoma!City,!OK!73152K3365

Summary'of'Assessment'Scores Area'1 Area'2 Area'3 Area'4 Area'5
Structural(Issues(Score 0 0 0 0 0
Cladding(and(Glazing(Score 0 0 0 0 0
Envelope(Protection(Score 0 0 0 0 0
Non9Structural(Score 0 0 0 0 0

Total(Wind(Hazard(Score 0 0 0 0 0

Total(Flood(Hazard(Score 0 0 0 0 0

Total(Structural(Seismic(Hazard(Score 0 0 0 0 0

Total'Score 0 0 0 0 0

Name'of'Area

WIND'HAZARD'CHECKLIST

Target'Population #VALUE!
Refuge'Area'Square'Footage ! ! ! ! !
Refuge'Area'Usable'Sq.'Footage'Multiplier' ! ! ! ! !
Refuge'Area'Usable'Sq.'Footage #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!
Approximate'Refuge'Population'per'Area #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!
Built'according'to'which'building'code?''''''''''''''''''''''''''''
UBC/SBC/NBC/IBC/IRC(and(year(if(known
Were'any'of'the'following'guidance'docs'used?''FEMA(361/FEMA(
320/ICC(500/ASCE(7(and(year
What'year'was'the'building'constructed?' ! ! ! ! !
Add!score!based!on!when!constructed.!!!!!!!!!!!!!!!!!!!PreK1950!=!10;!1951K
1969!=!8;!1970K1979!=!6!!!!!!!!!!!!!1980K1987!=!4;!1988K1994!=!2;!1995K
present!=!0

! ! ! !

What'is'the'structural'construction'material?'Score.'

Concrete!or!PreKCast!concrete!=!10!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !
Reinforced!Masonary!(RM)!=!10 ! ! ! !
Engineered/Heavy!Steel!Frame!=!12 ! ! ! ! !
Partially!Reinforced!Masonary!(PRM)!=!15
Unreinforced!Masonary!(UM)!=!20 ! ! ! !
Wood!or!Metal!Studs!=!20
Light!Steel!Building/PreKengineered!=!20
Unknown!=!20

'ASSESSMENT'TOOL
Oklahoma'Department'of'Emergency'Management'Safe'Schools'101

Total'Population'of'all'Refuge'Areas

Address'the'following'evaluation'statements,'giving'the'most'appropriate'answer'for'each'question.'After'selecting'the'appropriate'
answer,'take'the'score'for'that'answer'(#'in'the'parentheses)'and'enter'it'into'the'score'block'for'that'question.'Evaluation'

judgment'is'subject'to'limitations'of'visual'examination.'Questions'have'been'grouped'into'sections'based'on'structural'issues,'
cladding'and'glazing,'envelope'protection,'and'non_structural'issues.'These'questions'apply'only'to'the'refuge'area.'After'all'

questions'have'been'appropriately'scored,'sum'the'score'column'and'determine'the'final'wind'hazard'score'for'the'refuge'area.

Structural'Issues

!Not!to!be!duplicated!or!used!without!permission.!!!Requests!for!permission!should!be!forwarded!to:!Public!Information!Officer,!OEM,!P.O.!Box!53365,!Oklahoma!City,!OK!73152K3365

Cladding'and'Glazing'Issues
What'is'the'percentage'of'the'exterior'wall'surface'covered'by'
windows'amd'doors'on'the'outer'perimeter'of'the'refuge'area?

No!windows!and!protected!doors!=!0
No!windows!and!unprotected!doors!=!1 ! ! !
0%!K!1%!=!1;!!!!2%!=!2;!!!!!3%!K!4%!=!4;!!!!!!!!5%!K!6%!=!6 ! ! ! !
7%!or!more!=!10 ! !

Are'ALL'windows,'doors,'and'openings'protected'from'impacts'from'
windborne'debris?''If'no,'enter'a'score'of'10'in'the'column'to'the'
right.''If'so,'identify'the'level'of'protection'offered'by'the'system.'' ! ! ! ! !
The'windows,'doors,'or'openings'of'this'space'are'protected'from'
debris'impact'by'systems'that'have'been'tested'to'resist'the'
appropriate'missile'at'the'site'as'defined'by:
The!FEMA!361!or!ICCK500!Tornado!Missile!Criteria!(15Klb!2x4!board!@!
100K80!mph)!!Yes=0
The!FEMA!361!Hurricane!Missile!Criteria!(9Klb!2x4!board!@!128K80!
mph)!!Yes=2
The!ICCK500!Hurricane!Missile!Criteria!(9Klb!2x4!board!@!102K64!mph)!!
Yes=4
The!ASTM!1996!for!Critial!Facilities!Criteria!(9Klb!2x4!board!@!55!mph)!!
Yes=6
The!ASTM!1996!Critial!Facilities!Criteria!(9Klb!2x4!board!@!34!mph)!!
Yes=7
No!criteria!or!a!level!of!protection!that!does!not!meet!any!of!the!above!
criteria.!!Yes=10! ! ! ! !
Are'doors'to'the'refuge'area'secured'at'top'and'bottom'with'
connections'to'resist'suction'effects'that'may'pull'the'doors'open'(3'
point'latches)?

No!=!10;!!!!!!!Yes!=!0 ! ! ! ! !
Are'there'skylights'or'overhead'atrium'glass'or'plastic?

Yes!=!5;!!!!!No!=!0 ! ! ! ! !
What'is'the'roof'covering'on'the'refuge'area?'NOTE:'If'more'than'one'
material'type'is'used'on'the'roof,'choose'the'one'with'the'highest'
penalty.

Storm!resistant!shingles!!(greater!than!100!mph!rating)!=!0

Wood!shingles!and!shakes!=!2
Clay!tile!=!2
Built!up!roof,!with!stone!ballast!=!2
Built!up!roof,!without!stone!ballast!=!1 ! ! !
Single!ply!membrane!with!ballast!=!2
Single!ply!membrane!without!ballast!=!1 ! ! ! !
Traditional!metal!roofing!=!1
Asphalt/metal!shingles!=!1
Material!other!than!those!listed!above!=!2 ! !

Cladding'and'Glazing'Issues'Subtotal'= 0 0 0 0 0

!Not!to!be!duplicated!or!used!without!permission.!!!Requests!for!permission!should!be!forwarded!to:!Public!Information!Officer,!OEM,!P.O.!Box!53365,!Oklahoma!City,!OK!73152K3365

Flood'Hazard'Issues
Community'Panel'No.'____________''Date'Revised'___________'''
Flood'Hazard'Zone:_____________________'''''What'is'the'flood'
elevation'(BFE)'at'the'building'site?''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
What'is'the'500_year'flood'elevation'at'the'building'site?''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
Not'applicable'(Explain):_______________________
Is'the'site'located'in'a'Floodway?
If!Yes!=!10;!!If!No!=!0 ! ! ! ! !
Floodways!=!10

(Note:"if"the"selected"refuge"area(s)"is"located"in"any"of"the"areas"listed"
above,"serious"consideration"as"to"the"use"of"the"selected"area(s)"

should"be"made.""The"areas"listed"above"are"locations"that"should"not"
be"used"to"provide"protection"to"occupants.)

Is'there'a'history'of'floods'at'the'building'site?
Yes!=!5!!No!=!0!!Unknown!=!5!!Not!applicable!=!0 ! ! ! ! !
Is'there'a'history'of'drains'(storm'or'sanitary)'backing'up'due'to'
flooding?
Yes!=!2!!No!=!0!!Unknown!=!2!!Not!applicable!=!0 ! ! ! ! !
Does'the'surrounding'topography'contribute'to'flooding'in'low_lying'
areas?''Are'there'poor'drainage'patterns,'basement'stairwells,'etc.?
Yes!=!5!!No!=!0!! ! ! ! ! !
Are'access'roads'to'the'building'site'sufficiently'elevated'and'
expected'to'be'accessible'during'periods'of'high'water'(based'on'
local'flooding'history'and/or'FIRM'panel'information?
Yes!=!0!!No!=!2 ! ! ! ! !

If(the(building(is(within(a(5009year(floodplain(or(storm(surge(
inundation(zone,(complete(the(following.((If(not,(STOP(HERE(and(skip(

to(SEISMIC'HAZARD'CHECKLIST.
*BFEs!are!shown!on!the!Flood!Insurance!Rate!Map!(FIRM)!for!the!community.
**500Kyear!flood!elevations!are!not!shown!on!the!FIRM;!they!are!provided!in!the!
Flood!Insurance!Study!(FIS)!report!for!the!communtiy

Structural'Issues
What!is!the!building/structure!type?
Concrete!=!0
RM!=!2
Steel!=!2
PRM!=!5
URM!=!6
Wood!=!10
Unknown!=!10

What!is!the!elevation!of!the!lowest!floor/level!of!the!building!being!
used!for!refuge?
Is!this!elevation:
Above!the!100Kyear!flood!elevation!+!2!feet!=!0
Less!than!2!feet!above!the!BFE!=!4
Below!the!BFE!or!unknown!=!8
Not!applicable!=!0

Is!this!elevation:
Above!the!500Kyear!stillwater!flood!elevation!=!0
Less!than!the!500Kyear!stillwater!flood!elevation!=10
Not!applicable!=!0

Is!this!elevation:
Above!the!lowest!floor!elevation!required!by!the!community's!
floodplain!ordinance!=!0
Below!the!lowest!floor!elevation!required!by!the!community's!
floodplain!ordinance!=!10
Not!applicable!=!0

FLOOD'HAZARD'CHECKLIST

!Not!to!be!duplicated!or!used!without!permission.!!!Requests!for!permission!should!be!forwarded!to:!Public!Information!Officer,!OEM,!P.O.!Box!53365,!Oklahoma!City,!OK!73152K3365

Envelope'Protection
What'are'the'debris'hazards?'''''''''''''''''''''''''''''''(choose'all'that'apply)

Large!light!towers!(such!as!for!an!athletic!field)!and/or!antennas!within!
300!feet!of!the!structure?!!!If!Yes!=!2;!!!!If!No!=!0 ! ! ! !

Portable!classrooms/trailors,!small!light!frame!building,!HVAC!units!
within!300!feet!of!the!structure?!If!Yes!=!4;!!!!If!No!=!0 ! ! ! ! !

Are!there!unanchored!fuel!tanks!within!300!feet!of!the!structure?!If!
Yes!=!5;!!!!!If!No!=!0
Are!there!building!with!roof!gravel!within!300!feet!of!the!structure?!
(including!the!building!site!itself)!!If!Yes!=!2;!!!!!If!No!=!0 ! ! ! ! !

Are!there!debris!generating!sources!within!300!feet!of!the!structure?!
(lumber!yards,!nurseries!and!junk!yards)!If!Yes!=!4;!!!!If!No!=!0

Is!the!refuge!area!vulnerable!to!trees,!telephone!poles,!light!poles!and!
other!potential!missiles?!!!!!!!!!If!Yes!=!4;!!!!If!No!=!0 ! ! ! ! !

What'is'the'material'on'the'exterior'walls'of'the'refuge'area?'
(excluding'window'and'door'systems)'List'all'that'apply?'

Concrete!or!Reinforced!Masonary!=!0
Partially!Reinforced!Masonary!(PRM)!=!4 ! ! !
Brick!and!block!composite!wall!with!reinforcing!steel!at!4!feet!on!
center!(o.c.)!If!Yes!=!6;!!!!!!If!No!=!0

3!wythes!of!solid!masonary!brick.!If!Yes!=!6;!If!No!=!0
Unreinforced!Masonary!(URM)!If!Yes!=!8;!!!!!!If!No!=!0 ! ! ! !
Metal/vinyl!siding.!If!Yes!=!10;!!!!!If!No!=!0
Metal!panels!(preKengineered!metal!buidling)!!!!!!!!!!If!Yes!=!10;!!!!!If!No!=!
0

! !

Combination!(other!than!EIFS)!If!Yes!=!12;!!!If!No!=!0
Exterior!Insulation!Finishing!System!(EIFS)!on!substrate!other!than!
concrete!or!reinforced!masonary.!If!Yes!=!15;!!!!If!No!=!0

What'is'the'material'of'the'roof'deck/elevated'floor'at'the'refuge'
area?

Reinforced!concrete!at!least!6Kinches!thick!=!0

Metal!deck!at!least!14!guage!=!0
Reinforced!concrete!at!least!3Kinches!thick!=!2 ! !
Metal!deck!at!least!20!guage!=!4
Wood!panels!at!least!1Kinch!thick!=!4
Cement!fiber!board/deck!(tectum)!=!6 !
Metal!deck!22!guage!or!higher!=!8 ! ! ! !
Wood!panels!at!least!1/2Kinch!thick!=!4

Other!=!10 !
Will'the'structure'adjacent'to'the'refuge'area'or'surrounding'it'pose'
a'threat'if'subject'to'collapse'(structural'components'become'debris'
that'creates'impact'loads'on'the'refuge'area)?'''
If!Yes!=!5;!If!No!=!0! ! ! ! ! !
Are'there'large,'roll_down'or'garage'type'doors'(metal,'wood,'plastic)'
on'the'exterior'of'the'refuge'area?

If!Yes!=!5;!If!No!=!0! ! ! ! ! !

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.  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 purpose of Safe Schools 101 was to train teams of diverse 
professionals to visit schools and determine areas of buildings 
that provide good, better, and best levels of protection. 
 
The FEMA funding was made available to the Oklahoma 
Department of Emergency Management (OEM). 

Oklahoma’s Safe Schools 101: Recruiting Assessment Teams for 
Determining Best Available Refuge Areas 

Andrea Dawn Melvin and Kevin A. Kloesel – Oklahoma Climatological Survey; The University of Oklahoma 
 
Richard D. Smith – Norman WFO/NOAA/NWS; Norman, OK and Bill White – Oklahoma Department of Emergency Management, Oklahoma City, OK 

P1.131 

Each team modified their school’s sheltering plan 
as needed and provided a detailed assessment 
report to OEM. 

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

Corresponding author address:  
Andrea Dawn Melvin, Oklahoma Climatological Survey, 
University of Oklahoma, 120 David L. Boren Blvd.,  
Suite 2900, Norman, OK 73072;  
Email: andrea@mesonet.org 
 

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

Presented at the American Meteorological Society 95th Annual Meeting, 3-8 January 2015, Phoenix, Arizona. 

FEMA provided funding to Oklahoma for a pilot 
project called Safe Schools 101. 

Two schools destroyed by an EF5 tornado. 
Seven children died while taking shelter inside 
the school building. 

FEMA and OEM conducted training courses with 
volunteers from all the professional disciplines.  

Participants were divided into assessment teams 
with diverse professional backgrounds.  

The course consisted of two (2) days of classroom instruction and 
one (1) day on-site at a school.  
 
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. 

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. 

Meteorologist	
  

Emergency	
  Manager	
  Architect	
  

Engineer	
  

Hallway	
  where	
  fatali-es	
  occurred	
  at	
  Plaza	
  Towers	
  Elementary	
  on	
  20	
  May	
  2013.	
  The	
  hallway	
  had	
  been	
  
iden-fied	
  as	
  a	
  refuge	
  area	
  by	
  school	
  officials.	
  

Public outcry demands all schools in Oklahoma 
have safe rooms. 

Recruiting professionals to participate in Safe 
Schools 101 was organic. Once word spread 
about the training program, professionals from 
all fields wanted to be involved in finding a 
solution. 

Sustaining the Safe Schools 101 program 
will be challenging. 


