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Executive Summary

After a slow start to the 2014 tornado season, activity has been high in the month of Junenadibes
reported on every day excepie as of June 2@014.The tornado outbreak from Jei618 has led to a
total of 89preliminary tornado reports, although at the time of this report local National Weather Service
offices were still working to coirin individual tornadoedn the afternoon hours of June 16th, 2014 two
tornadoes, forming within minutes of each otheuched down neahe smallvillage town of Pilger, NE.
The first tornado started about 6 mikesithwest of the town and after traved] about 4 milesortheast
towards Pilger, a second formed and they travelled together for 12 Tiikesorthern tornado tracked
through the Southern region of the towhile the other bypassed the tawine tornadan Pilger, NE
destroyed dozens of hosand resulted in substantial damage to the local middle school, post office,

f ar me-opdfise department buildind,utheran chuch, andstorefronts in the downtown area

addition to significant damage to residential structures. The tornadoes alsoteautsdlitiesand
approximatel20 injuries The National Weather Service classified both tornadoes a@sviith damage
patls stretching 19.3 and 11.6 miles.

In addtion to the EF4 tornadoes in Nebraska, a number of other tornadoes in this outbreak caused
significant damage in South Dakota, Wisconsin and even Ontario, Cawenltatalitieshave been
reported in this tornado outbreayda large number of homes aather structures havasosustained
significant damage.

While damage was observed in several communities, a number of communities also narrowly avoided the
impacts of strong tornadoes. The probability of a tornado strike is low, but communities caorktit
strengthen their infrastructure and disaster response so that they are ready for what seems to be the
inevitable strike. For many small towns, the decisions made now may impact whether they are still in
existence after a future tornado strikes.

This work is part of the research at the University of Florida to document tornado outbreaks as they occur.
The study is done in parallel to our research seeking to understand and quantify the strength of tornado
loads and their interaction with vulneralleodframed structures. It is othesis thaengineering

solutions are urgently needed and they will be found, to improve the teresidtance of houses.

Stronger buildings can be built quite economically today that would mitigate structural dardage a

provide better life safety protectiént is up to communities and their leaders to decide whether they

wish to pursue such resilient and sustainable approaches or whether to continue with the status quo. These
solutions come at a price, yet to be detieed, once engineers and scientists gain a better idea of the

loads, and society determines what costs are acceptable to reduce the risks and minimize economic losses
from tornadoes.

This report was prepared from online sources by University of Bl@iidl engineering students in Prof.

David O. Prevatt és Research Group. | t disasterpart of
damage investigation. Students were tasked to gather information from online sources and collate
information a the tornado (from the National Weather Service, storm chaser Twitter feeds), injuries and
fatalities (from media reports) and on structures (from the US Census Bureau and building code

websites).
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Please visit our websitbftp://windhazard.davidoprevatt.cofor additional information, and to

download previous damage reports, survey results and for research on the interaction of tornadoes and
residential infrastructure. Alink to previoustornadodagne sur veys are al so avail
webpagewww.davidoprevatt.corincluding the 2011 Tuscaloosa Tornado Damage Survey Report. A

list of helpful references is included at the end of this report.

Your questions and comments on any aspects of our work are most welcome. Please direct your enquiries
to NSF Graduate Research Fellow and PhD Graduate Student, Mr. David B. Roueche, who can be
reached atlavid.raieche@ufl.edu

About the Wind Hazard Damage Assessment Team

The Wind Hazard Damage Assessment Team was created through support from the NSF Award #1150975.
Its mission is to train university students interested in building construction, engineering and architecture

in the forensic engineering and techniques fat@zard damage surveys and data collection. The team

has surveyed damage after several Florida tornadoes and continuously monitors the prevalence of
tornadoes worldwide. Ultimately the Team hopes to inspire upcoming engineers and building professionals
in hopes to change the paradigm of widespread catastrophic damage to houses in tornadoes. Mr. Jeandona
(JD) Doreste, is a civil engineering undergraduate student at UF and Webmaster of the Wind Hazard
Damage Assessment Team site. JD is actively regyuother UF students to join the team, and he can be
reached ajdorestel@ufl.edu
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PREDICTIONS

Initial expectations for tornado risk dnine 1618, 2014weremoderatelysignificant The Storm
PredictionCenter tornado outlodior June 18 showeda 10%probability of tornado genesis Mortheast
Nebraska, Southeast South Dakota, Southwest Minnesota, and Northwestdodzne 17 a 10%

probability in CentraBSouth Dakotaand for June 18a 10% probability in Nothwest South Dakota,
Northern lowaand southern Montana
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TWEETS

Stormchaserand NWStweets suggestedoderate to higexpectationgor tornadoformationfor the 16!
of Juneand provided updates on status of the stdmwitter continues to prove to be a reliable medium
for relaying extreme weather notifications.

#4%: NWS Omaha 11
Tornado Watch in effect until 10pm This is a Particularly Dangerous

Situation! Pay attention to warnings! #newx ow.ly/i/5VBRh

28storms.com

CONFIRMED TORNADO near Pilger, NE.

@ Johnny Kelly

UPDATE: MT @ktivnews: (@NorfolkNENews) Mike Flood confirmed
thru Stanton Co. Sheriff, 2 dead in Pilger, #NE tornadoes, 1a small child
newx

CONFIRMED TORNADO REPORTS

The Storm Prediatin Center (SPC) has confirmed t®®nado reportgshown in Figure?), although local
NWS offices are still working to confirm individual tornadoes, since many of the tornado reports may be
from the same tornad®he NWS survey teams confirmed that four tornadoes occurigl iNebraska
onthe June 16 2014 Tornadoes hae also been confirmed in Wisconsin, South Dakota, Michigan, lowa
and even the province of Ontario, Canadlaummary of the preliminary impacts sifjnificant,
confirmedtornadasis given in Table 1. Information in this table was compftedh preliminay NWS
surveys, as well as various local news releasbich are hyperlinked in the table

At this time there have been two confirmed fatalities from the outbreak, both from the Pilger, NE tornado.

One fatality occurred in a mobile home in the town ofdil@nd the other fatality occurred in a vehicle

just outside Pilger. At least 200 structures have been reported damaged or destroyed, the majority of them

residential.
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Figure2: Filtered tornado reports from SBE day (total number given in parenthgse

Table 1: Summary of Tornadoes Causing Significant Damage in the June 418, 2014 Outbreak

. County / State/ . EF Path - Buildings

City . . Population . Length Injuries
Township | Province Rating . Damaged
(miles)

Stanton Stanton NE 1,577 EFR3 12.09 0 7
Pilger EF4 19.3
Ef':\stern Stanton NE 352 EF4 116 31 65
Pilger
Wakefield Dixon NE 1451 EF4 12.76 0 28
Wessington | ;o ouid | sD 956 ER2 2 1 53
Springs
Angus Essa onario | g 603 EF-2 3 85

9 (Canada) | ' = =
Platteville Grant Wi 11,384 EFR2 4 5 12
Verona Dane WI 11,775 EFR3 1 0 30

HOUSING DEMOGRAPHICS IN IMPACTED TOWNS



http://forecast.weather.gov/product.php?site=oax&product=pns&issuedby=oax&format=CI&version=1&glossary=0
http://forecast.weather.gov/product.php?site=oax&product=pns&issuedby=oax&format=CI&version=1&glossary=0
http://heavy.com/news/2014/06/pilger-nebraska-two-twin-double-tornadoes-photos/
http://www.cnn.com/2014/06/17/us/nebraska-severe-weather/index.html
http://forecast.weather.gov/product.php?site=oax&product=pns&issuedby=oax&format=CI&version=1&glossary=0
http://siouxcityjournal.com/news/local/couple-rides-out-stationary-tornado-near-laurel/article_76d4ab45-4d50-5da9-a92d-b148d5323bb0.html?comment_form=true
http://www.huffingtonpost.com/2014/06/18/south-dakota-tornado-wessington-springs_n_5509952.html
http://www.argusleader.com/story/news/crime/2014/06/18/tornado-causes-damage-in-wessington-springs/10824359/
http://news.ca.msn.com/local/toronto/tornado-sounded-just-like-a-freight-train-as-it-hit-angus-ont-1
https://twitter.com/gregoryalankopp/status/479333802171707394
http://www.kwwl.com/story/25794197/2014/06/17/platteville-wis-hit-with-possible-tornado-five-injured
http://www.wbay.com/story/25795524/2014/06/17/extensive-storm-damage-at-uw-platteville
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The majority of the towns directly impacted by this tornado were relatively small, with populations
rangingfrom 350 to nearly 12,000. Like the majority of the US, most of the homes in these towns are
aging, with typically less than 10% built after 20@® shown in Figure .3An exception is Verona, WI,
where nearly 35% of the homes were built a2@00.
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Figure 3 Distribution of the housing age in the towns impacted by Juri816rnadoegAmerican
Housing Survey, 2010)

SELECTED DAMAGE REPORTS

Stanton, NETornado

At 3:42PM ESTon June 16, 2014 tornado touched down about 7 miles southwest of Stanton and
traveled northeast for over 12 miles. The tornpassed just west of Stanton, NE, narromigsing a
direct impactput did cause significant damage to approximately seven homes outsioenh&éevere
damage was observed to sevéaain homesabout 5 milesorth of the town of Stanton from the same
tornado, leading to the Efrating that was assigned. Images from the NWS swiE{4 and EF3
damageare providedn Figure4. Both homes we two-story with basements, and were constructed
before 1920 with unreinforced masonry (Zillow, 2014).
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Figure 4 EF4 damage (left) and E& damage (right) 5 miles north of Stanton, NE (Source: NWS
Toolkit, Omaha Office)

Wakefield, NE Tornado

At 3:40PM ESTon June 16, 2014 tornado touched down approximately 10 miles south of Wakefield
and move NNE for over 16 milepassing about 2 miles to the east of the town itself. Over two dozen
homes were heavily damaged or destroyed by the tornado, whghiven a preliminary rating of B+
following the NWS survey. Construction here was similar to that in Stamtiomarily consisting of
unreinforced masonry walls with wodcmeroofs. The wood sill plates in Figure 5 (left), indicate at
least a portin ofonehome was woodrame
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Fgur 5 EF4 damage 4 miles SSE of WakefieME to two homes built in the earlyy 9 0.@Sowce:
NWS Toolkit, Omaha Office)

Angus, Ontario (Canada) Tornado

On the evening of June 17, 2014, a tornado touched down in Angus, Ontario in Canada, damaging
approximately 85 structures. Dr. Greg Kofpm the University of Western Ontariquickly mobilized a
team to assess the damage. Preliminary findings were reported through, Whiteea comprehensive

report will be released shortlWe encourageterested readers to find Dr. Kopp (@gregoryalankopp) on
Twitter for further updates.
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The damaged structures were binil201Q and were primarily &tory woodframe structures with

garages and himofs with asphalt shingles. Axerial view of the dmage path is shown in Figure Bhe
tornado moved roughly Wesi-East through the neighborhood, fortunately without causing any
fatalities.The survey team noted about ten homes with failure of the entire roofs, many of which were
linked to garage door faites. Garage doors are a known weakness that, when they fail, propagate failure
to the rest of the structure, particularly the roof, due to the resulting increase in internal pressures.
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Figure 6 Aerial view of damage to Angus, Ontario from-ERFornaa. North isapproximatey

indicated by the red arroyPhoto Courtesy of lan Mcinrdy
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’ Gregory Alan Kopp 'ol Following

Roof failure can destroy houses downwind
which may have been otherwise safe. This
one did. #Angus #tornado #onstorm
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Figure 7 Tweets from Dr. Gregory Kopp of UWO during damage assessment of {A¢dEfrado in
Angus, Ontario in Canada.

Platteville, WI Tornado
At 3:45PM UTC onJune 17, 2014 a tornado touched down in a corn field about half a mile outside of

Platteville, WI and traveled though the city for 3.82 miles. Significant roof damage was observed to
several homes, sexarcommerciahnd educationduildings suffereanodeate damagedncludingthe
University of Wisconsin Platteville campusThe damage along the path was given a maximum rating of
an EF2. There were no fatalities and 5 injuriébe tornado caused damage to several commons, as well
as Southwest Hall, tHengineering Hall, and the Greenhouse and Pioneer Stadium (Figure 8, left). The
damage primarily consisted of broken windows, uplift of roof cover and downed trees.

Figure8: EF2 damage fronto farmhouséleft), light tower knocked down at PioneBtadium on UW
Platteville campugright) in Platteville, Wi(Source: NWS Toolkit, Omaha Offic&reen Bay Press

Gazdte)




