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CASE NAME: fiLevon Tamalian v. Coastal Residential Insurance
Company

PREPARED FOR: Ms. Stephanie Tailsmagsq.

COMPANY: Grecq OdMalley, & Sherif

Thiswritten reportand all of the tables, graphs, findings, data and opinions contained in it has been
prepared for use with this specific case only. Use of any ofleisniation for any other ntier, claim

or caseother than what is indicated abquaduding for use inexpert disclosures in other caseis,
strictly prohibited.

ASSIGNMENT:

This case waassigned to me b$reco, @alley, & Sheif. | was asked to perform an-depth
weatler analgis and forensic weather investigatiat8422 Gulf Wayin Mexico Be&h, Florida
in order to @terminetheweathe conditions,sustainedvinds, peak windgincluding gustsand
storm surge heighss a r e s ul Michadd IDaiobe 10% 2008e i

METHODOLOGY:

Forensic Weather Csnlants, LLC ussevariousreliable sources of weather informationorder
to conduct a reliable weathanalyss. In order to accurately determine the weather conditions
that existed leading up to and including the time of the incident, a detailet searperformed
to find the closes official weather stations to thiecident location Using the computer progam
AGoogl e E a statibndocatione paovidee by the Natiodnters for Bvironmental
Information(NCEI) and MesoWestvere plotted ad are indicatedy a yellowpusihpin.

MesoWest is a cooperative project that was started at the SityvarUtah in 1996 with a goal
of providing access to current and archived weather observations from across the United States
through internebased rsouces While not all of the wether data cabe certifial by the NCEI,

it is al housed and maintaadon National Weather Service websites includingimoaa.gov

and raws.wrh.noaa.gov and are the records that meteorologists rely upgntdemormal
course of business to conductsbenvestigatns.

GENERAL REVIEW OF WEATHER DATA SOURCES

Many different types of weather data are gathered and analyzed as part of our investigations.
While someput not necessarily all, of these weather data sources were utilized for this case, we
are providinga list of hedifferent types bstations forgenerainformationpurposes.

The Automated Surface Gierving Systems (ASOS) programagoint effort of he National
Weather Service (NWS), theederal Aviation Administration (FAA), and tiidepartmenbf
Deferse ODOD). The ASOS system®spveas the natios primary surfag weather okering
network. The ASOSsystems compile various weattobservations, tdn more than once per
hour, called Leal Climatological Datal{CD) that are reviewednaintained ard storedby
NOAA. ASOScomputedvind speeds are therBinute aerage wind speeggrior to the time of
the dyservation. ASOSomputedwvind gusts are thgreatesb-secondaverage wind speed that
was measured in the 10 mieatprior to the e oftheobservation.Wind gusts are reporteti
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thegreatest gust exceeds 14 knots (16 MPABHOS alsocompute peakwind guss which are
thegreatest Sssecond weragewind sped that occurred sindbe last generatdd eteorological
Aerodrone Report(METAR). Peak wind gustare repaed if the greategieak windgust
exceed 25 knots (29 MPH).

Through the Nabnd Weather Service (NWS) Cooperative Observer Prog@@JP), more
than 10,000 volunteers take dailgather obsegrtions at National Parks, aghores,
mountaintops, and farms as well as in urban and suburban &@& dataiswally consiss of
daily maximum and minimum temperatures, snowfalid 24hour precipitation totals ending at
a specific time,sch as 7:00.a. in many locations.

The Community Collaborative Rain, Hail and Snow NetwadloCoRaHS) is a netwrk
consising of volunteer weatherlmevers across the United Stat€anadaand the Bahamas.
These volunteers take daily precipitation sw@@ments anceport them to a centraéd data
store online, where this data is heavily utilized by the NWS, oneltegists.emergenc/
managers andtyi utilities. CoCoRaHS data is particularly useful in situations where storm
systems produce sharp pratation gradents.

TheNational OcanService NOS) provides datatools, and services that suppoo@astal
ecoromies andheir contribution to the natinal eéoromy. NOS maintains theatiorts network
of coastal tide and water leversors to providesattime data Among many thing, this data
supports accurate weather faasts,coastal storm and flood prediotis, and tsnami wamings.

To augment the fixed location retaine gaging networks artdmporary rapid deployment gages,

a temporary network of hurricane storm surge sensors caepb@yed prior to a hurricane. As

part of this monitoring approach by the United States Geological SUN$ 9, waterlevel

and barometripressure sensorseatleployed to areas of projected hurricane landfall. The
addition of these sensors createsmacentrated network of stortide monitors which provide

more spatially dense monitoring of hurricane storm tide. For example, temporary deployment of
sensorsn the projected hurricane path can be placed to monitor the escalation and attenuation of
the hurricane tide along coastal rivers and across barrier islanddyilogvareas, and wetlands.
Hydrologists often visit streams after a large storm to chedkigdrwater marksKiWMs).

This kind of information is valuable in developing maps and infownatoncerning the impact

of floods on the adjacent landscape, structures, and people.

One of the most effective todis detect precipitation is radaRadar, which stands fétAdio
Detection Al Ranging, has beautilized to detet preciptation, and epecidly thunderstorms,
since the 1940's. The radar used Iy National Weatr Service is called the WS83D, which
stands for Weather Surveillance Raed1988 Doppler (theqototyperadar wasuilt in 1988).
As its namesuggeststhe WSR88D isaDoppler radar, meaning it can di&ct motions toward
or away from he radar as wells the bcation of precipitation area3.here areapproximately
155 WSR88D Doppler radar in the tian, includng the US. Territay of Guam and the
Commonwealtlof Puerto Ricq opeaated by the NationdlWeather Servie and the Departmeant
Defense.Doppler radar imagesral several otér types of weather records were usedhis t
study. Doppler ralarimages are usal for locating pecipitation. A theradarunit serds a puls
of energy into the atmosphere and if any precipitationtisrcepted by thenergy, part of th

Forensic Weather Consultants, LLC- Phone: 518862-1800 - Www.WeatherConsultants.Gm
3




LEVON TAMALIAN V. COASTAL RESIDENTIAL INS. C O. i MEXICO BEACH, FL T OCTOBER 10, 2018

energy is sattered back to the radar. These retignas,cal e d fecloaedsadr, dlede
to produce rdar images. The location dfeseradar echeshdps indicatewhere precipitation
may befalling, and thevarious colorson the color code key on the riglside ofthe radaimage
indicatesntersity. Dogpler radar imageareprocesse@pproximately every to 5 minutes and
candetemine if preciptation was falling at the incident location and if so, whestartedand
stopped.

The National Weather Servi¢RWS) offices around the countrgsuenumerousveather alerts
advisories, warnigs statementdulletins,and storm repostand these araso utilizedin our
investigations.A map deptting the locations othese NVS offices carbe found below.

Key West ~ Puerto Rico

Theincident location was plotted by our office andndicatedby ared pishpin The map will
help gve you an approximatecation of tle weather stations we used in this study and their
proximity to the incident lcaton.
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In order to perform my analysis of the weather conditibas éisted | obtained and reviewed
official copies of the following weher record$the distance fronthe incident locatiomnd each
weather station ialsoprovided)

a. National Weather Service Holy Surface Weather Observatiohstal
Climatological Data (LCD) from the Tyndall Drone Runway in Panama City,
Florida (approximatly xxx milesxxxxx of theincident location).

b. National Weather Service Hourly Surface esither ObsemationsLocal
Climatological Daa (LCD) from the Tyndall Air Foce Base in Panama City,
Florida (approximats/ xxx milesxxxxx of the incident location).

c. National Weé#her Service Idurly Surface Weather Observationspcal
Climatologicda Data (LCD) from Apalachicola Regional Airport in
Apalachicola, Florida(approximatly xxx miles xxxxx of the incident

location).
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d. Cooperative Observer Program (COOP)weather station ports from
Wewahitchka, Horida (approximately xxx miles xxxxx of the incident
location).

e. CooperativeObserverProgram (COOPyveather station reports froPanama
City, Florida (approximatelyxxx milesxxxxx of the incident location).

f. Remote Automated Wézer Sation RAWS) reports fromSumatra Floda,
Florida (approximatel xxx milesxxxxx of the ingdent location).

g. Remote Automated WeathetaBon (RAWS) reports fronWilma Florida,
Florida (approximatelyxxx milesxxxxx of the incident location).

h. Commurity Collaboraive Rain, Hail and Snow Netwo(CoCoRaHS repats
from Panama City 6.9 ESE, Flada (approximatef xxx miles xxxxx of the
incident location).

i. Community Collaborative Rain, Hail and Snow Network (6B@HSg repats
from Lynn Haven 1.6 SSE,l|6rida (approximately xxx miles xxxxx of the
incident locaion).

j.  Community Collaboratie Rain, Hail and Snow Network (CoRaHS repats
from Apalachicola 0.8 WNW, Floridéapproximatg} xxx miles xxxxx of the
incident location).

k. Community Collaborative Raitjail and SnowNetwork (Co®RaHS repats
from Easpoint 1.4 NW, Florida(appraximately xxx miles xxxxx of the
incident location).

[.  OnlineCommunity Collaborative Rain, Hail and Snow Network (6B@H3

repats from Bay County in Florida an@ulf County in Horida.
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m.

United Staes Geological Surye (USGS) Stom Tide Sensor repastfrom
Mexico Beachi FLBAY03283 (approximately xxx miles xxxxx of the
incident location).

United States Geological Sugv@USGS) High Witer Mark datafrom Mexico
Beachi FLBAY27706 (approximatey xxx miles xxxxx of the incident
location).

United States Geological Sugv@JSGS) High Witer Mark datafrom Mexico
Beachi FLBAY27701 (approximatelyxxx miles xxxxx of the inddent
location).

United States Geological Sugv@USGS) High Witer Mark datafrom Mexico
Beachi FLBAY27709 (approximatelyxxx miles xxxxx of the incident
location).

Superresolution Reflectivity Doppler Radar images from Eigin Air Force
Base, Floridaadar #ethat were zomed in over tk incidentlocation.

Gibson Ridje Analyst Edtion (GRAE) data from theElgin Air Force Base,
Floridaradar sié.

Various weather Hletins, advisories and statements that were issued by the
National Weather Service ifallahassee, Floridand by the Ntional Weather
Service in Jacksonive, Florida

Various adisories and discussions that were issuethbeyNatioral Huricane

Center in Miami, Florida.

. HurricaneMichaelfi Be st T rdatafrekndbtheiatignal Hurricane Center

in Miami, Florida
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v. HurricaneMichael Reconnaissancklission Dat from the Natonal Oceanmc
andAtmosphericAdministrationand theUnited State#\ir Force.

w. Post Tropical Cyclone &ort and Summaryor HurricaneMichaelissued by
the National Weather Service (NWS) officeTiallahassee, Florida.

X. National Hurricane Cener Tropical Cyclone Repdrfor HurricaneMichael

y. fAutomated Hir r i cane R e p o r Micghael fdawnloadddu fromi ¢ a n

Www.WeatherConsultants.Com

z. lowa Environmerdl Mesonet (IEM) Archied Warningdssueal by the NWS
in TallahasseeFlorida.
aa.United States Surface Analysis Images from the Weather Prediction Center
(WPC).
bb.Storm Events Databas&om the National Centers for Environmental
Information(NCEI) for Bay Countyin Florida and Gulf Countyn Florida
The weatherdata ad Climatological records used for this analysidudeofficial recods that
Meteorologiss$ rely upon evergay duringthe rormal course of busines§ he findings in this
report utilize the weather records that were available dirtteeof dataretrievd for this case.
Any additional weather recorpgdataor informationthat becaene available at a later dateay be

incorporatedinto my findings andhis report in the future.

In addition to the weather records and climatological datdlisbee, | ako reviewedhe
following information that was provided to me

1 Elevaion Certificatefor the Incident Locatiofrom the U.S. @partment of Homeland
Security Federal Emergency Management Agency

SuperresolutionDopplerradar images and seatothertypesof weatheremrds were used in
this study. Doppler radar images are useful for locatingptaton, wind speeds and
mesoscale weher eatuessuch as microburs and tornadoesAs theradarunit sends a pulse of
energy into the atmobkpre andf any precipitaton is intercepted byhe energy, part of the
energy is scattered back to the rad@hese return signals, aald i rcahdoseneassenbled

to produe radar imagesA color keyon the Doppler radar images can be useddmate
intensity, among otherhings.
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It should be noted that the radar image date and time stamps thataremgihe Doppler radar

images are give inAG M T avhich is GreewichMean Timel n or der t o conver
CentralDaylight Time CDT), a subtaction of5 hours is necessa The haurly surfae weaher
observations / Local Climatological Data areegiv= i n Sfi lamadalr d chlreqoiresca wh i
onehour forward time adjgt me nt t loocakDbytightiTimed i The only exce
is thatsomeof the renarks in theASOSrecordsare givenim GMT. The findings in this report

have incorporated arambnverted albf these times coectly.

It should be notedthat the La@al Climatological DatgLCD) from theTyndall Air Force Base,
theTyndall Drone Runwayand the Apalachcola Regional Airporareincomgeteat timeson
Octaber 10", 2018.

Due to expcted power outages, deteriorating conditions azwhaern for the sefy of thestaff
of the National Weather Servige TallahasseeFloridg the Natonal Weather Service in
Jacksonville, Floridégssued varioubulletins anl gatements aimes during HirricaneMichael
and after the storm had passed.

HURRICANE MICHAEL OVERVIEW

Michael was a category 5 hurricane (on the S&fmpson Hurrican&Vind Scale) theamade a
catastrophd landfall ner Mexim Beach and TyndbAir Force BasgFlorida, producing
devastating winds and storm surge near the caagtrain and wind inland. It was directly
responsible for 16 deaths and abous $2lion in danage in the Unéd States. Befordtting the
United Staes, the cyclonbrought hurricandorce winds to the western tip of Cuba when it was
a category 2 hurcane.

After some graduatrenghening and weakening, Michaelached hurricangtrength at anand
7:00 am. CDT on October 8, 2018. After sone fluctuations inorganiationand intendiy near
Cuba, Michael mved towad the Floida Gulfcoast and made ldfall near Tyndall Air Face
Basejust southast of Rinama City, Flodaat appraximately12:30 p.m.CDT on Cctober 10,
2018.

Michael rapidly weakead after landfall as it ecelerated norttastward across the central Florida
Panhandldefore the eye mad into southwesterihe center passed just west of Albany
Georgiaand then trackd just sotheast of MacopnMacon Georgiashorty after the cyclone
weakened to a tropicalaem. Continuingnortheastward, the center passed just west of Augusta
before cossing into South Carolin8y this time, the windbad decreased below tropisibrm
force, however, troptalstormforce windscontinued over theaastal areas and coastehters of
Georgiaand South Carolina.

NATIONAL HURRICANE CENTER DEFINITIONS

Thefollowing are severaldefinitionsthatare providedy theNationalHurricane Centés
fiGlossary of NHC Temso:

1 https:/ivww.nhc.noaa.gov/aboutgloss.shtml
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Patential Tr opical
Cyclone

fA term used in NWS advisory produdtsdesribe a
disturbance that is nokya troptcal cyclone but which poses the
threat of bringhg tropical storm or hurricansonditions to laad
areas within 48 hours

Tropical Cyclone

A warm-corenonfrontal synoptiescale cyclone, origating
over tropical o subtropical waters, with ganized dep
convectiom anda dosed surfae wind circulation about a well
defined center Onceformed, atropical cyclone is matained
by the extraction of hea¢rergy from the oceaat high
temperature ahheat export at thlower temperatures of the
upper tropgphere. Irthistheydiffer from extratropical
cyclones, which derev their errgy fran horizortal temperature
contasts in theatmosghere (baroclinic éécts)o

Tropical Depression

fA tropical cyclone inwhich themaximum sistained surface
wind speed (sing theU.S. 1-minute averaggis 33 kt (38mph
or 62 km/hr) or less.

Tropical Storm

A tropical cyclone in which thenaximumsustaned surface
wind speed (using the U.S.-ninute averageanges from 34 kt
(39 mphor 63 km/hr) to 63 k(73 mgh or 118 kn/hr).0

Hur ricane/Typhoon

A tropical cyclone in which the maximum sustainadace
wind (usirg the U.S. Aminute aveage) is64 kt (74 mph or 119
km/hr) or more. The terrhurricane is used for Northern
Hemispherdropical cyclones east of theternatonal Datelire
to theGreenwch Meridian. The term typhoon is used for
Pacific tropicalcyclonesnorth of the Equatr west of he
Intemational Datelin@

SAFFIR-SIMPSON HURRICANE WIND SCALE

Accordingto theNational Hurricane Centefilhe Safir-Simpson Hurrican&Vind Scale isa 1 to
5 rading based on aurricanés sustained windpeed. This staestimates potentiargperty
damage. Hurricanes reaching Category 3andhigher are considered major hurricanesause of
their potential for significant loss of lifend damage. Category 1 andt@rms are still
dangeros, however, and require prevative measures. In thveesternNorth Pacific, the term
Gsuwper typhoois used for tropical cyclones with sustained winds exoget’s0 mph? The
Saffir-SimpsonHurricane Wind Scalérom the National Hurricane Centean be found below

Category Sustdned
Winds (MPH)

Types d DamageDue toHurricane Winds

1 74-95

Very dangerous wirds will produce some damagewell-

constructed frame homes could have damage tosbwfles,
vinyl siding and gutters. Large branches of trees will snag
and shallowly roted trees may be toppledExtersive danage

2 https://www.nhc.noaa.gov/aboutsshws.php
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to power linesand mles likdy will result in poweroutages
that could Iat a few to several days.

Extremely dangerous winds will cause extensive damage:
Well-constructed frame homesuld sustained njar roof and
siding damge. Maiy shalbwly rooted trees W be snapped
or uprooted and lock numerous roads. Netotal power Iss
is expected with outages that couldtltom several days to
weeks.

Devastating damage will occur:Well-built framed homes
may ncur najor danage orremoval of roof deking and
gable ends Many trees will be snapped or uprooted, block
numerous roads. Electivity and water vad unavailable for
several day to weeks after the storm passes.

Catastrophic damage will occur:Well-built framed homes
can sustai severe danage with los®f most of the roof
structure and/or some exterior walls. Most trees will be
snapped ouprooted and power poléewned. Fallen trees
and power poles will isolate residen areas. Power outeg
will last weeks to possibly mdhs. Most of the area will be
uninhabitable for weeks or months.

2 96-110
3 111-129
4 130156
5 157 or Higher

Catastrophic damage will occur:A high percentage of
framed homes will beestroyed, with total roof failure and
wall collapse. Fallen tres and pwer pdes will isolate
residential areas. Poweutages will last for weeks to
possibly months. Most of the aredl be uninhabitable fo
weeksor months.

HURRICANE MICHAEL TRACK AND INTENSITY MAP

The following map indicates the track andansity map oHurricaneMichaelacrding todata
from theNational Hurricane €nte.
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National Hurricane Center Track and Intensity Map

Hurricane Michael
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The following is a surface angdis map of the contigous United States 4t00 p.m. CDTon
October 18, 2018thatwas preparedybthe Weather Prediction Cent&¥PC), a divisim of the
National Weatkr Service. Thiswsface map indicatethat Hurricare Michael hadust made
landfall near Tyndll Air Force Bae in Panam@ity, Florida.
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5

METEOROLOGICAL ANALYSIS FOR OCTOBER 10, 2018

Dopple radar images that vere zoomedh over the incident locatioand area weather
observationsndicated thaas Hurricane Michakemoved northward across the Gulf dexico
andtoward the Florida Pdrandle onandoff light rain bega to fall at approximately2:10a.m.
CDT on Odober 1@, 2018. As the outer bands bame increasinglynorecommon the rain
quickly becamesteadierand light to occaionally moderate and heawim, torrential
downpours,squalls,andstrong, gusty winsloccurred at timesAt approximately8:01a.m.CDT
on Octder 10", 2018 very intenseain was falling with squalls and strongisty winds. The
outereyewal and thenorthern andvesten portionsof theinnereyewall itselfmoved over the
incident locgéion produéng extreme winds, gualls,andstealy tarrental rain. Theeyewall
affected the incident location frorapproximatelyl1:33 a.m. to1:28 p.m.CDT on October D™,
2018.

As the centeof fiMichaeb continued to movénland acrosshie interiorFloridaParhande, the
intenserainfall, and very strongwinds slowly subsided. Theeavier rain hadtaperedff to
occasional lighrain or rainshowersat appoximately3:31p.m.CDT. Thereaftera few fiowers
fell at timesthrough4:10 p.m.CDT on Octoter 13", 2018

Doppler radar Base Refléiwity and Base ¥locity images in conjunain with Local Storm
Repor t s,Sthrin BaRénd Jther informatiodid notindicate thepresence of tornadoes at
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the incdent lacation.

DOPPLER RADAR IMAGES

The following Doppler radarmages(Figures 1-6) were obtaedfrom the ElginAir ForceBase
radar faciity in Florida The image$®elow depict superesolution base reflaeity. These are
only a samling of the radar images that were availaddeHurricanéVlichael affected the area
The radarmages show therogression of the outer barg] the eyewall, the eye, and other
features of Hurrican®lichael relative to the locabn of theincident. Heavy rain, torrential
downpoursgrongsqualls,and intense winds wepresentespecially when the eyewall edted
theincidert location.

NEXRAD LEVEL-IT
KEVX - EGLIN AFB, FL
10/10/2018 16:01:41 2
LAT: 30/33/51 N

LON;: 85/55/17 W
ELEV: 140 FT

VCP: 212

‘
(| rerecTIvITY
M| ELev ancLe: 057
SWEEP TIME: 16:01:49 Z

Legend: dBZ

s S X oK = =, =

Figure 1. This Doppler radaimagepoesed at11:01am.CDT on October I)t“,201depictsbase
reflectivity whenheavy rain, @rrential downpours squalls andintensewindswere affecting théncident
location.
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Figure 2. This Doppler radarimageprocessdat11:31 am.CDT on October D", 2018depictsbase
reflectivity whenheavyrain, torrential downpoursqualls andintenge windswere affecting théncident
locdion.

Figure 3. This Doppler radaimageprocesedat12:01 p.m. CDT on October D", 2018depictsbase
reflectivity whenheavy rain, torrential downpoursquals, andintensewindswere affecting théncident
location.
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