Online Damage Report

The 27th April, 2014 Tornado Outbreak

Parkwood Meadow Subdivision Wilonia, AR, April 27, 2014
(Image Courtesy: Reuters/Carlo Allegri

University of Floridads Wind Hazard Damage
Pl: David O. Prevatt, Ph.D., PEprev@ufl.edu
Contributing Authors:
David Roueche

Jeandona Doreste
Alyssa Egnew

29 April 2014
'E'S'S'I'E il

Engineering School of Sustainable GUA T O K
Infrastructure & Environment


mailto:dprev@ufl.edu

Wind Hazard Damage Assessment Team
Engineering School of Sustainable Infrastructure and Environment
University of Florida
29 April 2014
EXECUTIVE SUMMARY

A significant outbreak of severe thunderstorms spawned ten confirmed tornadoes that rapidly
moved through Oklahoma, Kansas, lowa, Arkansas and Louisana on Sunday, 27 April 2014. One
particularly damaging system produced a tornado on the ground for alnoste8, causing
catastrophic damage to the towns of Mayflower and Vilonia. Preliminary reports indicate this
tornado will be rated at least B+ Sixteen direct fatalities have been reported for 27 April, 2014
alone, 14 of which occurrad the towns oMayflower and Vilonia. The other fatalities occurred

in Quapaw, OK (Zatalities) andVhite County, AR(1 fatality). This is part one of a twpart

report, as the severe weather from 27 April, 2014 continued throughtrem@@9' as well.

Summaries of the most recent tornadoes will be provided oncatbepmpleted

The damage was similar to expected patterns observed in previous tornado outbreaks. In the
worst hit areas, trees were toppled, stripped of leaves and branctibeihbdrk removed. Of

the constructed buildings, ligitamed wood residential structures suffered by far the worst, due

to the greater numbers of houses in the path as compared to other structures, and because these
houses in general were not constrddieresist high windsHouseswereripped off their

foundationgn several townsandin a few instances (Vilonia, AR), neslabon-grade homes

were swept cleanA school building under construction (85% completed) in Vilonia, AR

collapsed.

Stronger bildings can be built quite economically today that would mitigate some structural
damage and improve life safety protection in our homes. It is up to communities and their leaders
to decide whether they wish to pursue such resilient and sustainable &pgrtmaconstruction

or whether to continue with the status quo. These solutions come at a price, yet to be determined
and accepted. Engineers and scientists are working together to gain a better idea of the
appropriate design loads, and to develop-effsttive technologies that can resist those loads. It

is up to society, people at large to determine what costs are acceptable to reduce the risks and
minimize economic losses from tornadoes.
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BACKGROUND

The Spring 2014 tornado season has startedyslawith only 92 confirmed tornadoésuching down

from Januaryghrough April 19, 36% of the median number of tornadoestiy pointand the lowest

total through April 18 in over 60 years of recordBhere were also no fatalities in the US from tornadoes
as of April 28", the longest fatalitfjree start in 99 years.

The National Weather Serviceodels recognizktheimpending instability conducive @ significant
outbreakhowever with the $orm Prediction Centerreleasing théollowing 27 April Convective Outlook
on 25 April at 730amKigurel). The outlook product stated that the atmospheric conditions would be
conducive to supercells capable of producing hail and strong tornadoes.
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Figure 1. Day 3 Convective Outlook by SPC for April 27 showing likelihood of sexssther

TIMELINE

The timeline of events in the 27 April, 2014 outbreak is illustrated in the tweets. (8ol media has
become an important tool in documenting +t@le weather reports.

421p L.,  NWS Shreveport 27 April 2014
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The Storm Prediction Center has issued a HIGH RISK of Severe Weather across the
northern areas of the ArkLaTex.... f
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fd3 TWC Breaking

The i
Weihar @TWCBreaking

Channel
BREAKING: #Tormado confirmed at 5:35pm CDT near Baxter Springs KS moving NE
45mph toward Joplin MO. Take coverl pic twitter. com/yscaBJ20Ar

2l TWC Breaking
The @TWCBreaking

#Tornado hit Quapaw around 5:32pm CDT. RT @!W 13 @NWStulsa Quapaw OK. Main
street pic.twitter.com/fUgRrw1EvE
807 TWC Breaking
The @ i
L @TWCBreaking
Channel
Tornado Warning for Faulkner, Perry, Pulaski and Saline Counties in AR until 7:30 PM

CDT weather.com/weather/alerts...

AT TWC Breaking
Thether @TWCBreaking

BREAKING: Damaging #tornado confirmed just SW of Maumelle, AR. Debris ball circled.
Moving NE 45mph. pic.twitter.com/J8od4hMzF79

8:29, Shawn Reynolds

@WCL_Shawn

Reports of #ornado near Mayflower, AR being mile wide | #ARwx

Shawn Reynolds
@WCL_Shawn

Some good news: death toll revised DOWN to 1 in QK. Previous reports of 2 #tormado
deaths there. [via AP]

m Shawn Reynolds
@WCL_Shawn

MEW: Death toll revised down in Arkansas after #fornadoes. Emergency Mgmt confirms
14 deaths, not 16 as previously reported #ARwx

SUMMARY OF IMPACTED TOWNS

A total of 30 tornado reports hawxen confirmean April 27 by the SPAn sevenstates and 16 counties.
At least 16 fatalities have been confirmed, 14 in Arkansas, 1 in Oklahoma and 1 iR&mettably, the
number of tornadeoelated fatalities increased to 2%kvthe continuation of the outbreak on 28 April,
2014.At this time, damage survey teams haveysb completed documenting the damage and providing
EF-Scale estimatef®r most of the tornadoes mapof the27 April, 2014 tornado reporis provided in
Figure2.
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Figure2. Map of tornado reports for 27 April, 2014

Preliminary reports indicate that the heaviest damagesustained by the towns of Mayflower and
Vilonia in Arkansas, Quapaw, OK and Baxter Springs, KS. The information that is known about the
damage to these towns is summarized beétovablel.

Tablel. Summary of major impacts from 27 April, 2014 tornadoes

Time City State EF- Fatalities Injuries # of
Rating Buildings
6:32PM Quapaw oK 2 1* 6" 60"
6:35PM Baxter Springs KS 2 0 25° 100°
8:25PM Mayflower AR 3 5 & 4
9:01PM Vilonia AR 3 100 > 10 ~3,00

L http://www.tulsaworld.com/news/state/tornakiie-oklahomatown-of-quapawwithoutwarning/article 6600b47b

€60a562b9ff5-ab6daea30e22.html

2 http://www.wsmvcom/story/25358045/tornadeavespathof-damagein-baxtersprings

3 http://abclocal.go.com/wtvd/story?section=news/national world&id=9520147

*http://www.arktimes.comdirkansasBlog/archives/2014/04/29/enteBf0homesdamageen-tornado

OVERVIEW OF HEAVIEST TORNADO IMPACTS

Quapaw, OK

Quapaw, OK is a sniaDklahoma town just SW of Baxter Springs, KS with a population of 906. An
aerial view of the tornado track throutite town is shown ifrigure3. The tornado destroyeib


http://www.tulsaworld.com/news/state/tornado-hit-oklahoma-town-of-quapaw-without-warning/article_6600b47b-e60a-562b-9ff5-ab6daea30e22.html
http://www.tulsaworld.com/news/state/tornado-hit-oklahoma-town-of-quapaw-without-warning/article_6600b47b-e60a-562b-9ff5-ab6daea30e22.html
http://www.wsmv.com/story/25358045/tornado-leaves-path-of-damage-in-baxter-springs
http://abclocal.go.com/wtvd/story?section=news/national_world&id=9520147
http://www.newson6.com/story/25368701/ok-governor-tours-tornado-damage-in-quapaw
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structuredn the town, including five businesses and the volunteer fire department station. Approximately
45 other structures also sustained damage. One fatality was confirmed, due to a concrete wall falling onto
a car, killing the driverThe NationdWeather Service has given a preliminary-ZFating to this tornado.

Figue3. Aerial view of tornado path through Quapaw, OK

Baxter Springs, KS

Baxter Springs, KS is a town with a population of about 4,100 in far East Kansas, about 12 miles WSW
of Joplin, MO.It was founded in 1868 and grew rapidly in the early 1870 as well as the late 1920s. Over
95% of the homes in Baxter Springs were built bef000 Eight tornadoes have been reported near
Baxter Spring since 1950, shown Figure4, but no direct impacts had been recorded prior to 2Rfril

2014.


http://www.newson6.com/story/25368701/ok-governor-tours-tornado-damage-in-quapaw
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Figure4. Historical tornado tracks near Baxter Springs, KS since 1950

The April 27, 2014 tornado struck the town at about 5:45pm on Sunday afternoon, a time when most of
the townds r esi de n tThetomnado bainagedenearlynl00hbmes and dusinesees and
caused 25 confirmed injuries. The path of the tornado through the town is vidijeiia5. Damagedo

homes is shown iRigure6 andFigure?.
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Figure6. Degree of Damage 7 (113 mplh53
mph).Possibly an EF2 rating.

Figure7. Degree of Damage 6 (104 mpt42
mph).Possiblyan EF2 rating.

Figureb. Aerial view of damage through Baxter
Springs, KS

Long-Track Arkansas Tornado

At approximately 8:25pm EST, a tornado touched down in Pulaski County, AR, nearly 16 miles NW of
Little Rock, AR. The tornado and its parent supercell tracked almost continuously for over 80 miles, with
only a small gap in the center separating two distormado tracks. The heaviest damage occurred to the
towns ofMayflower and Vilonianear the start of the tornado, as showRigure8.
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Figure8. Longtrack tornado in Central Arkansas on April 27, 2014 (Image Courtesy of NWS)

Mayflower, AR

Mayflower, AR is a suburb of Little Rock, AR located in Faulkner County with a population of about
1,600 residentAn EF-2 tornaddracked across its SE corner in 2011, and-@rntiérnado tracked directly
across the town in 2000. Beyond tornadoes, an Exxon Mobile pipeline carrying heavy crude oil ruptured
nearby spilling over 5,000 barrels of oil into regions of the town, forcirgetiacuation of twentywo

homes.

The April 27, 2014 tornado entered Mayflower aro8r@Dpm and caused three fatalities, two in the
relatively new River Plantation subdivisiofhe River Plantation subdivisios located just east of the
Arkansas Riverrd contains approximately 100 luxury homes, all less than 15 years old. The area
sustained heavy damage as showRigure9 andFigure10. As of the time of this report the number of
damaged or destroyed honfe=e is not knowrlThe exact location of the fatalities is also not yet known.
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Figure9. Severe damge in the River Plantation Figure10. Roof destroyed from home River
development east of Mayflower, AR Plantation development

From photographs of the damage and available realtor reports, it appears the homes in this area are
generally masonry construction with wood rafters framing the roofs. Theappésar taonsist of wood
sheathing and asphalt shingles. All of the homes appear tehaelsedyarages. The available
photographs indicateimilar woodframe construction that was observed in damaged homes in Moore,
OK last year The use ofongwood rafters wih steesloped roofss ill -suited to resist the high uplift

wind forces In those Moore, Ok homes, surveyed by the Pl last year, the rafters weadléakinto the

wall plates, which provided insufficient capacity to resist the loads. The wind uplif lare exacerbated
by the presence of roof overhangs. For example, the roof failure of a Mayflower, AR home shown in
Figurell suggests a combination failure mechanism, initiated by high loads on the overhang, causing
roof-to-wall connections to fail and then the remaining roof section to be swept away
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Figurell Before (bottom, from Google StreetView) and after (Courtesy of Twitter user
@courtneyism) of a Mayflower, AR home in River Plantation.

Vilonia, AR

Vilonia, AR is a small town north of Little Rock, AR in Faulkner County with a population of 3,815. The
town was formed in 1938 but has several new subdivisions around it. The town has had several tornadoes
pass through or in close proximity in the pastjuding an EF2 tornado in 2011 that caused three

fatalities when it struck a mobile home community southwest of the town. The 27 April, 2011 tornado
struck a newly constructed Intermediate School SW of the town before traM#8itigough the center of

the town and through a new development NE of the town off Naylom Relestimated tornado track is

shown inFigure12. Eight fatalities have beesonfirmed in the town so far, at least four in the new home
development off of Naylor Rd.
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Figurel2. Estimated tornado track through Vilonia, AR with historical tracks overlayed. Points
significant damage highlighted by whirgangles. Estimated track from ESRI Disaster Response V

Damage to Intermediate Schoolinder Construction

A new Intermediate School just SWddwntown Vilonia, ARsuffered a direct hit from the tornado. The
$12 millionschoolwas under construction ag8% completegset to open in Fall 2014 construction
photo from September 2013 showrFigure13indicates the primary structure wasteetportal Frame
with masonry walls between the steel colurand steel purlins supporting the roof


https://twitter.com/hogwild72023/status/460814155390263296




