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A. ACCIDENT

Location: About 27 miles south of Galveston, Texas
Date: May 13, 2024
Time: 1657 central daylight time (CDT)

2157 coordinated universal time (UTC)
Vessel: Towing vessel Baylor J. Tregre

B. METEOROLOGY SPECIALIST

Donald Eick

Senior Meteorologist

National Transportation Safety Board
Washington, DC

C. SUMMARY

On May 13th, 2024, about 1657 central daylight time (CDT), the towing vessel
Baylor J Tregre was pushing a barge loaded with heavy equipment when the crew
discovered flooding and made a Mayday call. The Baylor J Tregre subsequently sank
approximately 23 nm south of Galveston and is considered a total loss. Four crew
members were onboard at the time of the casualty. One crewmember was medevac'd
due to injuries sustained and the three remaining crewmembers were rescued by
Coast Guard assets prior to the vessel sinking.

D. DETAILS OF THE INVESTIGATION

The National Transportation Safety Board's (NTSB) Senior Meteorologist was not
on scene for this investigation and conducted the meteorology phase of the
investigation remotely, collecting data from official National Weather Service (NWS)
sources including the Weather Prediction Center (WPC), Ocean Prediction Center
(OPC) and the National Center for Environmental Information (NCEI). All times are
central daylight time (CDT) based upon the 24 hour clock, local time is +5 hours to
UTC, and UTC=Z. Directions are referenced to true north and distances in nautical
miles. Heights are in feet (ft) above mean sea level (msl) unless otherwise noted.
Visibility is in statute miles and fractions of statute miles.

The accident site was at latitude 28.939°N, and longitude 94.911667°W.
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E. FACTUAL INFORMATION

1.0 Synoptic Conditions

The synoptic or large scale migratory weather systems influencing the area were
documented using standard NWS charts issued by the National Center for
Environmental Prediction (NCEP) and the Ocean Prediction Center (OPC) located in
College Park, Maryland, and the National Hurricane Center (NHC), located in Coral
Gables, Florida. These are the base products used in describing weather features and
in the creation of forecasts and warnings. Reference to these charts can be found in
the NOAA Mariner's Tropical Cyclone Guide' and the NWS Marine Surface
Observations Handbook number 12

1.1 Surface Analysis Chart

The NWS Surface Analysis for 1600 CDT (2100Z) depicted a low-pressure
system at 1004-hectopascals (hPa)? over southern Louisiana with a cold front extending
southwestward across southern Texas along the gulf coast. The accident was in the
immediate vicinity east of the frontal location. A mesoscale “bubble high-pressure
system”* at 1011-hpa was located immediately behind the cold front and west of the
accident site. The station models surrounding the accident site depicted numerous
stations along and behind the front depicting thunderstorms and rain showers, with
stations to the southeast reporting mist and haze over the Gulf of Mexico.

' https://www.nhc.noaa.gov/marinersguide.pdf

2 https://www.weather.gov/media/marine/ObservingHandbook1 2010 508 compliant.pdf

3 Hectopascal (hPa) is the standard unit for reporting sea-level pressure and is interchangeable with the
former term millibar with the same units. Standard sea-level pressure is 1013.25-hPa or 29.92 inches of
mercury, at a temperature of 59° Fahrenheit (F) or 15° Celsius (C).

4 A mesohigh (sometimes called a "bubble high") is a mesoscale high-pressure area that forms beneath
thunderstorms. While not always the case, it is usually associated with a mesoscale convective system
(MCS). The mesohigh typically forms underneath the downdraft in a squall line and is associated with
the cold pool of a thunderstorm.
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Figure 1 -South central section of the NWS Surface Analysis Chart for 1600 CDT.

1.2 Convective Outlook

The NWS Storm Prediction Center (SPC) day 1 Convective Outlook is issued
several times a day to identify where, and when thunderstorms are expected across the
continental United States and where specific organized severe thunderstorms® are
expected to form. The Convective Outlook defines areas of marginal risk (MRGL),
slight risk (SLGT), enhanced risk (ENH), moderate risk (MDT), or high risk (HIGH) of
severe weather based on a percentage probability. The Convective Outlook current at
the time of the sinking was issued at about 1500 CDT and is included as figure 2, with
the narrative bulletin following the image. The chart depicted an enhanced risk¢ of
severe thunderstorms over south central and southeast Texas and across southern
Louisiana. The enhanced risk indicated a 30% chance of damaging winds and large
hail over the region. It should be noted that the product is not designed to address
offshore conditions beyond 20 miles.

> A severe thunderstorm is one that produces a tornado, large hail of 1 inch in diameter or more, and/or
wind gusts of 50 knots or more.

¢ Enhanced (ENH) is where numerous severe storms are possible and more persistent and/or
widespread, with a few intense storms are expected.
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SPC DAY 1 CATEGORICAL OUTLOOK j

ISSUED: 19472 0941372024 1 - T
V WALID: 20002 Mon 05A3 - 12002 Tue 05414 Cateqorical Outlook Legend:

FORECASTER: JEWELL TETH N 1 MRGL 2: 5LGT
NOAA/NIWS Storm Prediction Center, Norman, Oklahoma 3:ENH I 4: MDT 5: HIGH

Figure 2 - NWS Storm Prediction Center's Convective Outlook issued at about 1500 CDT.

The narrative to the graphic convective outlook was as follows and was issued
at 1427 CDT.

SPCAC 131947

Day 1 Convective Outlook
NWS Storm Prediction Center Norman OK
0247 PM CDT Mon May 13 2024

Valid 1320007 - 1412002

...THERE IS AN ENHANCED RISK OF SEVERE THUNDERSTORMS OVER MUCH OF
SOUTHEASTERN TEXAS INTO SOUTHERN LOUISIANA...

...SUMMARY...

Severe thunderstorms are expected through tonight from south central and southeast
Texas across southern Louisiana, as well as the Florida Panhandle. The potential exists
for multiple corridors of significant wind gusts, very large hail, and a few tornadoes.

No major changes to the existing outlook at 20Z.
Scattered severe storms are currently threatening parts of the FL Panhandle, and over

much of south-central into southeastern TX. A general west-east corridor of severe
potential will remain from TX eastward along the northern Gulf Coast through
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tomorrow morning, with episodes of severe wind, hail, and a few tornadoes. Existing
outflows have stabilized parts of the region, but some air mass recovery is possible
overnight ahead of progressive storm clusters or MCSs”.

For more information see mesoscale discussion 768.

.Jewell.. 05/13/2024

2.0 Surface Observations

The closest weather reporting stations were documented using official Aviation
Routine Weather Reports (METAR?), Aviation Selected Special Weather Reports
(SPECI), and NOAA buoys. Cloud heights are reported above ground level (agl) in the
following section.

2.1 Galveston, Texas

The closest NWS weather reporting location to the accident site was from
Scholes International Airport at Galveston (KGLS), located about 22 miles north of the
accident site at an elevation of 6 ft. The airport had a federally installed and maintained
Automated Surface Observation System (ASOS), which was augmented by tower
personnel during normal operating hours. Atthe approximate time of the accident the
following conditions were reported.

KGLS weather observation at 1652 CDT, wind from 330° at 20 knots
gusting to 29 knots, visibility Y2 mile in thunderstorm heavy rain and fog,
ceiling broken 2,200 ft agl, overcast at 7,000 ft, temperature 22°C (71°F), dew
point temperature 21°C (70°F), and altimeter setting 29.77-inches of mercury
(inHg). Remarks: automated station with a precipitation discriminator, peak
wind from 280° at 30 knots occurred at 1642 CDT, lightning distant all
quadrants, rain began at 1608 CDT, thunderstorm began at 1554 CDT, sea
level pressure 1008.2-hPac, hourly precipitation 0.77 inches, temperature
21.7°C, dew point 21.1°C.

A table of the observations from KGLS surrounding the period was as follows
and includes the time (CDT), temperature (T), dew point temperature (Td), wind
direction and speed in knots, visibility (VIS), weather type (Wx), the lowest significant
layer of clouds in hundreds of feet agl, sea level pressure (SLP), and altimeter setting
(ALT) in inHg.

” Abbreviation for Mesoscale Convective System (MCS).
8 METAR is an abbreviation for Meteorological Aerodrome Report.
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Clouds ALT
{100 ) {inHg)

2352 72 70 93 N 6 10 FEWO1E 1007.2 29.74
2252 72 69 a1 CALM 0 10 CLR 1008.8 29.79
2152 73 70 S0 MW 10 10 CLR 1005.9 29.71
2052 66 69 B7 ESE 4 10 CLR 1004.8 29.67
1952 73 68 B4 ENE B 10 CLR 1004.3 29.66
1852 73 66 79 ME 10G37 10 SCT110 1004.5 29.68
1752 73 66 79 N 23G48 10 5CT120 1007.4 29.75
1652 71 70 96 MW 20G30 05 +TSRA BKNO22 1008.2 29.77
1639 73 72 96 MW 59G25 3 +TSRA BKNO34 29.76
1610 74 71 B4 VRBE 6G20 15 TS BKNOZ21 29.74
1600 75 63 Bl MW 14G23 10 TS BKNO28 29.71
1552 76 70 B2 NNW 12622 10 VCTS BKNOZ4 1005.5 29.70
1452 Bl 79 94 5 B 7 BKNOZ4 1005.7 29.70
1352 B2 75 S0 SSE 11 2 BR OVCD22 1005.2 29.659
1252 B2 BO 94 ) 12 2 BR 0OvVCoa4 1006.8 29.69
1152 B2 BO 94 SSE 8 6 BR OVCo23 1007.2 28.74
1052 B2 79 S0 ) 6 6 BR OVCo21 1007.9 2977
0952 82 79 S0 SE 8 3 BR BEKMNO20 1007.0 29.74

Legend: Wx codes used include the intensity of the precipitation; light (-), moderate
( ), and heavy (+); followed by weather type: thunderstorm (TS), rain (RA), Mist (BR),
and precipitation within the vicinity (VC) of the station.

A review of the observations indicated that visibility was restricted at KGLS to 2
to 6 miles in mist during the morning hours until 1531 CDT when thunderstorms were
reported in the vicinity to the west through north, with pressure rising rapidly.
Thunderstorms were reported beginning at 1554 CDT with heavy rain and winds
gusting up to 48 knots at 1724 CDT. Thunderstorms ended at 1734 CDT with
approximately 0.85 inches of rainfall.

2.2 Galveston Railroad bridge

The Galveston Railroad Bridge weather station #GRRT2, was located 25 miles
north of the sinking location near Virginia Point at an elevation of 16 ft. It reported
southeasterly winds shifting to the west to northwest at 25 knots and gusting to 45
knots at 1706 CDT, a drop in temperature to 78°F, and a sudden rise in pressure of
1009.1-hPa and subsequent fall. A plot of the winds, temperature and pressure during
the period is included below as figure 3. The water temperature was 77.7°F at 1700
CDT.
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NOAA/NOS/CO-OPS
Winds at 8771486, Galveston Railroad Bridge TX
From 2024/05/13 00:00 GMT to 2024/05/14 23:59 GMT
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Figure 3 - Galveston Railroad Bridge wind direction and speed, temperature, and pressure trace
surrounding the period from May 12-16, 2024.

2.3 Buoy Reports

The Galveston Bay Entrance (north jetty) Buoy station GNJT2 reported a wind
gust to 62 knots at 1718 CDT. While the Galveston Offshore 209A Buoy (KGVS)was
located about 25 miles northeast of the accident site reported the following conditions
surrounding the period. Wave height of 3 ft, water temperature 70°F (21.2°C). At 1720
CDT the buoy reported a wind from 310° at 28 knots gusting to 40 knots.
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2.4 NWS Aviation Weather Center METAR Depiction

A plot of the general weather conditions at 1700 CDT from the NWS Aviation
Weather Center's METAR display?is included as figure 4 with the approximate accident
site marked by the red star. The regional radar mosaic for the period has been overlaid
and depicts strong echoes of 40 to 50 decibels (dBZ) over the accident site as well as
the primary surface features. Numerous oil platform stations to the south and
southeast in the Gulf of Mexico were reporting visibility restrictions from 2 to 7 miles in
haze to mist at the time.

Aviation Weather Center  Weather ~  Products = Tool: Do
g 70 5 \ 0 -"-‘ » Tem p .
Observatiohs " &l N e o
IRagdrgf.reﬂatlowest 526355051312_2002}‘ oo 331 KIKL |

ts/pressure (23/21002} .
1 KHYI 72 (K315~

Radar (dBZ)
o | [
35 45 55 65
SLLOBL
o

81 967

e 22=0
' 79 KGHB
a0 82 966
g 76 \KAGI
84 968
o 2 964
i N SN0 1 TR NA G 0T 70 81 966
— Tl e 2 UV U= IVIONELS IVIaYiZU 24 KGUL o
I e A & b/ 3.9 —

Figure 4 - NWS Aviation Weather Center METAR depiction with weather radar and surface fronts
for 1700 CDT, with the approximate accident site marked by the red star.

3.0 Sounding

A High-Resolution Rapid Refresh (HRRR) numerical model sounding was
obtained from the NOAA Air Research Laboratory over the closest grid site to the
sinking for 1600 and 1700 CDT on May 13, 2024. The data were then plotted on a
standard skew to log p diagram using the RAOB Analysis program and is included as
figure 5.

? https://aviationweather.gov/gfa/#obs
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Figure 5 - High-Resolution Rapid Refresh (HRRR) numerical model sounding for 1600 CDT.

The 1600 CDT sounding depicted a near surface temperature of 78°F (25.5°C),
a dew point temperature of 74°F (23.4°C), with a relative humidity of 88%, with a
southeasterly wind from 130° at 10 knots. The precipitable water content was 1.64
inches. The sounding had a Lifted Index (LI)"® of -5.0, a K-Index (Kl) of 26.7, and a
positive convective available potential energy (CAPE)" value of 2,160 Joules/kilogram
(J/kg) and indicated an unstable atmosphere and supported a moderate to strong risk
of thunderstorm development. The most unstable indices provided a LI of -6.2, with a
positive CAPE of 2,847 J/kg. The storm character on the left axis also indicated that

1% Lifted Index (LI) - A common measure of atmospheric instability. Its value is obtained by computing
the temperature that air near the ground would have if it were lifted to some higher level (around 18,000
feet, usually) and comparing that temperature to the actual temperature at that level. Negative values
indicate instability - the more negative, the more unstable the air is, and the stronger the updrafts are
likely to be with any developing thunderstorms.

" CAPE - Convective Available Potential Energy. A measure of the amount of energy available for
convection. CAPE is directly related to the maximum potential vertical speed within an updraft; thus,
higher values indicate greater potential for severe weather. Observed values in thunderstorm
environments often may exceed 1,000 joules per kilogram (j/kg), and in extreme cases may exceed
5,000 j/kg. However, as with other indices or indicators, there are no threshold values above which
severe weather becomes imminent. CAPE is represented on a sounding by the area enclosed between
the environmental temperature profile and the path of a rising air parcel, over the layer within which the
latter is warmer than the former.
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based on the CAPE and shear values also supported multicellular to supercell™
thunderstorm development. The HRRR sounding indicated a maximum potential
outflow winds (WindEx) from the storms at 34 knots. The sounding plot is included as
figure 4 and indicates the pre-storm environment.

The 1700 CDT HRRR or post storm environment sounding indicated a near
surface temperature of 73°F (22.9°C), a dew point temperature of 71°F (21.8°C), with a
relative humidity of 94%, with the winds having shifted to the north or from 350° at 24
knots. With a more conditional unstable atmosphere with a LI of -1.8, a CAPE of 720
J/kg.

4.0 Satellite Imagery

The GOES-16 satellite data were obtained from an archive at the Space Science
Engineering Center (SSEC) at the University of Wisconsin-Madison in Madison, WI, and
processed using the Man-computer Interactive Data Access System (McIDAS) software.
The infrared (band 13) imagery at a wavelength 10.3 um provided a spatial resolution
of 2 kilometers (km) with radiative cloud top brightness temperatures. While the visible
(band 2) imagery at a wavelength of 0.64 u m provided a resolution of 0.5 km.

The GOES-16 infrared image for 1656 CDT at 4X magnification with a MB
temperature enhancement curve applied to highlight the higher and colder cloud tops
associated with deep convection is included as figure 6, with the accident location
noted by the red star. The image depicted a large area of cumulonimbus cloud clouds
associated with a mesoscale convective system (MCS)' over the southeast Texas coast
and extending over the sinking location. The radiative cloud brightness temperature
in the immediate vicinity of the sinking location was 208 Kelvin or -63° Celsius, which
according to the HRRR sounding ranged near 53,000 ft. The GOES-16 visible image
for the same period is included as figure 7 with the location of Baylor J. Tregre noted
by the red star. The image depicted an extensive veil of cirrostratus clouds associated

2 A Supercell is an often dangerous convective storm that consists primarily of a single, quasi-steady
rotating updraft, which persists for a period of time much longer than it takes an air parcel to rise from
the base of the updraft to its summit (often much longer than 10-20 min). The supercell typically has a
very organized internal structure that enables it to propagate continuously. It may exist for several hours
and usually forms in an environment with strong vertical wind shear. Supercells often propagate in a
direction and with a speed other than indicated by the mean wind in the environment. Such storms
sometimes evolve through a splitting process, which produces a cyclonic, right-moving (with respect to
the mean wind), and anticyclonic, left-moving, pair of supercells. Severe weather often accompanies
supercells, which are capable of producing high winds, large hail, and strong, long-lived tornadoes.

13 A mesoscale convective system (MCS) is a complex of thunderstorms that becomes organized on a
scale larger than the individual thunderstorms but smaller than extratropical cyclones, and normally
persists for several hours or more. A mesoscale convective system's overall cloud and precipitation
pattern may be round or linear in shape, and include weather systems such as tropical cyclones, squall
lines, and mesoscale convective complexes (MCCs), and generally forms near weather fronts.
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with a cumulonimbus anvil, with an area of overshooting cloud tops immediately over
and west of the sinking location associated with the highest storm tops.

KFsS  KLAR
KCFD

KBRIL

KVAF

W .-
13 1 7. [

Figure 6 - GOES-16 infrared image for 1656 CDT at 4X magnification with a MB temperature
enhancement curve, the location of the accident site is noted by red star.
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KSRO

accident site indicated by the red star.

Attachment 1 is a video of the GOES-16 infrared imagery between 1531 through
1831 CDT (2031Z-23312), with attachment 2 the same infrared imagery with the Global
Lightning Mapper (GLM) overlaid. Attachment 3 is the GOES-16 GeoColorimagery for
the same period. The infrared imagery shows three large mesoscale convective
systems progress eastward along the Texas and Louisiana coastal sections during the
period with significant lightning activity. The GeoColor or visible imagery also shows
the extensive vertical developmentin the convective systems, with a low band of clouds
running ahead of the area and moving southeastward. Further south in the Gulf of
Mexico significant haze and/or fog is evident.

5.0 Weather Radar Imagery

The closest NWS Weather Surveillance Radar-1988 Doppler (WSR-88D) was
from the Houston (KHGX) located about 34 miles north-northwest of the accident site.
During the period the radar was operating in the precipitation mode, volume coverage
pattern 212 (VCP-212), which is typically used during period of thunderstorms.

Reflectivity is the measure of the efficiency of a target in intercepting and
returning radio energy. With hydrometeors, it is a function of the drop size distribution,
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number of particles per unit volume, physical state (ice or water), shape, and aspect.
Reflectivity is normally displayed in decibels (dBZ) and is a general measure of echo
intensity. The following table provides the general radar reflectivity and weather radar
intensity levels used to describe the NWS radar imagery.

Reflectivity Weather Radar Echo
(dBZ) Ranges Intensity Terminolo
<30dBZ Light
30-40 dBZ Moderate
>40-50 dBZ Heavy
>50 dBZ Extreme

The 0.44° base reflectivity image from KHGX for 1639, 1651, and 1656 CDT are
included as figure 8-10, respectively. Figure 8 depicts a thin line or outflow boundary™
of relatively low reflectivity echoes moving over the ship's location at 1639 CDT. This
outflow boundary preceded a large area of extreme intensity echoes of 50 dBZ and
greater which moved over the ship’s location shortly thereafter. Figure 9-10 are the
Houston (KHGX) WSR-88D 0.44° base reflectivity image at 1651 and 1656 CDT,
respectively, which shows an area of reflectivities of 40 dBZ and greater echoes moving
over the area. The radial wind indicated winds at 69 knots at 2,200 ft over the accident
site at that time.

NEXRAD LEVEL-II

KHGX - HOUSTON, TX
05/13/2024 21:39:21 GMT
LAT: 29/28/18 N

LON: 95/04/44 W

ELEV: 18 FT

VCP: 212

REFLECTIVITY
ELEV ANGLE: 0.44
SWEEP TIME: 21:39:25 GMT

Legend: dBZ

— L

C

i

Flgure 8 - NWS Houston (KHGX) WSR-88D 0.44° bas Iectlwty for 1639 CDT.

4 Qutflow boundaries are typically associated with a rapid rise and fall in pressure, followed by a wind
shift and strong wind gusts or squalls.
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NEXRAD LEVEL-II

KHGX - HOUSTON, TX
0S/13/2024 21:51:15 GMT
LAT: 29/28/18 N

LON: 95/04/44 W

ELEV: 18 FT

VCP; 212

REFLECTIVITY
ELEV ANGLE: 0.44
SWEEP TIME: 21:51:20 GMT

Legend: dBZ

.

LB

for 1651 CDT.

NEXRAD LEVEL-II

KHGX - HOUSTON, TX
05/13/2024 21:56:48 GMT
LAT: 29/28/18 N

LON: 95/04/44 W

ELEV: 18 FT

VCP: 212

REFLECTIVITY
ELEV ANGLE: 048
SWEEP TIME: 21:56:52 GMT

Legend: dBZ

Figure 10 - NWS Houston (KHGX) WSR-88D 0.44° base reflectlwty for 1656 CDT.
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6.0 NWS Weather Forecasts

The NWS Houston/Galveston (KHGX) Weather Forecast Office (WFO) was
responsible for issuing the local marine forecasts and weather warnings for the area.
The NWS SPC were responsible for issuing the convective weather watch areas of
concern for regional emergency managers and weather forecasters, as well as the
general weather alerts.

6.1 Coastal Waters Forecast

The NWS KHGX WFO issued the Coastal Waters Forecast (CWF) for the area at
1409 CDT, which provided expected significant wave height, direction and period of
the waves. The forecast was as follows:

FZUS54 KHGX 131909
CWFHGX

Coastal Waters Forecast for Texas
National Weather Service Houston/Galveston TX
209 PM CDT Mon May 13 2024

Upper Texas coastal waters from High Island to the Matagorda Ship Channel out 60 nautical miles
including Galveston and Matagorda Bays.

Seas are provided as a range of the average height of the highest 1/3 of the waves...along with
the occasional height of the average highest 10 percent of the waves.

GMZ300-140815-

Synopsis for High Island to the Matagorda Ship Channel out 60 nautical miles including Galveston
and Matagorda Bays

209 PM CDT Mon May 13 2024

.Synopsis For High Island to the Matagorda Ship Channel Out 60 NM including Galveston
and Matagorda Bays.

Moderate southeast winds will continue today, remaining at caution levels offshore.
Scattered storms will continue to develop across southeast TX this afternoon with an area
of storms pushing offshore likely this evening. Winds will briefly shift to the
north/northwest as a boundary crosses the coast and high pressure moves into the area.
Onshore winds will resume by Tuesday night. Our next chance of widespread rainfall is expected
to arrive early on Thursday.

GMZ350-355-140815-

Coastal waters from Freeport to Matagorda Ship Channel TX out 20 NM-Coastal waters
from High Island to Freeport TX out 20 NM-

209 PM CDT Mon May 13 2024

...SEVERE THUNDERSTORM WATCH 237 IN EFFECT UNTIL 8 PM CDT THIS EVENING...
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...Small Craft Should Exercise Caution...

.THIS AFTERNOON...Southeast winds 10 to 15 knots. Seas 3 to 4 feet. Wave Detail:
Southeast 4 feet at 4 seconds. A chance of showers and thunderstorms.

.TONIGHT...Northeast winds 10 to 15 knots, becoming north around 10 knots after
midnight. Seas 3 to 4 feet. Wave Detail: Southeast 4 feet at 6 seconds and northeast 3 feet
at 4 seconds. Showers and thunderstorms likely early in the evening, then a chance of
showers and thunderstorms late in the evening. A slight chance of showers and thunderstorms
after midnight.

.TUESDAY...Northwest winds around 5 knots, veering to northeast early in the afternoon, veering
to southeast late. Seas around 3 feet. Wave Detail: Southeast 3 feet at 5 seconds.

.TUESDAY NIGHT...South winds 5 to 10 knots. Seas around 3 feet. Wave Detail: Southeast 3 feet
at 7 seconds and south 1 foot at 4 seconds.

.WEDNESDAY...East winds around 10 knots, rising to 10 to 15 knots in the afternoon. Seas around
3 feet. Wave Detail: East 3 feet at 4 seconds and southeast 2 feet at 7 seconds.

\WEDNESDAY NIGHT...Southeast winds 10 to 15 knots. Seas 3 to 4 feet. Wave Detail: Southeast
4 feet at 5 seconds.

.THURSDAY...Southeast winds around 15 knots. Seas 3 to 5 feet. A chance of showers and
thunderstorms.

.THURSDAY NIGHT...Southeast winds 10 to 15 knots. Seas 3 to 5 feet. A chance of showers and
thunderstorms in the evening.

.FRIDAY...Southeast winds 10 to 15 knots. Seas 3 to 4 feet.
.FRIDAY NIGHT...Southeast winds 5 to 10 knots. Seas 3 to 4 feet.
Winds and seas higher in and near thunderstorms.

GMZ335-140815-
Galveston Bay-
209 PM CDT Mon May 13 2024

...SEVERE THUNDERSTORM WATCH 237 IN EFFECT UNTIL 8 PM CDT THIS EVENING...

.THIS AFTERNOON...Southeast winds 5 to 10 knots. Bay waters smooth. A chance of
thunderstorms. A chance of showers.

.TONIGHT...Northeast winds 10 to 15 knots, becoming northwest around 10 knots after midnight.
Bay waters slightly choppy, easing to smooth to slightly choppy late in the evening, easing to
smooth after midnight. Showers and thunderstorms likely early in the evening, then a chance of
showers and thunderstorms in the late evening and early morning.
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6.2 Severe thunderstorm Warning

The NWS SPC issued Severe Thunderstorm Watch number 237 at 1257 CDT
which extended over the accident area. The graphic coverage of the advisory is
included below as figure 11 followed by the initial warning advisory and public bulletin
regarding the watch area.

b+ Grernvyil PrEERHO00

* TCXRREANA
* [L_DORADO

« DALLAS

« SNREVEPORT * JACKSON

* ARTLINC + TYLER * LONGVIEW
* STEPNENYILLE

* WhiO

* SAN_ANGELD + nCConB

& JUNCTION
* AUSTIN

o SAM_ANTONIOD
OOL_RID * HONDO

*« COTULLA

+ MCALLEN

Severe Thunderstorm Watch # 237 - Valid from 100 PM until 800 PM CDT

NOAA/NWS/Storm Predicson Center Updated 202405131805 uTC

Figure 11 - Depiction of Severe thunderstorm Watch number 237 over the region.

WWUS30 KWNS 131757

SAW7

-SPC AWW 131757

WW 237 SEVERE TSTM LA TX CW 1318007 - 140100Z
AXIS..65 STATUTE MILES NORTH AND SOUTH OF LINE..

50N VCT/VICTORIA TX/ - 25ENE LCH/LAKE CHARLES LA/
AVIATION COORDS.. 55NM N/S /58SSE CWK - T6ENE LCH/
HAIL SURFACE AND ALOFT..3 INCHES. WIND GUSTS..70 KNOTS.
MAX TOPS TO 600. MEAN STORM MOTION VECTOR 27030.

LAT..LON 30519692 31219283 29339283 28639692
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Public bulletin issued for the weather watch:

WWUS20 KWNS 131757
SEL7
-SPCWW 131757
LAZ000-TXZ000-CWZ000-140100-

URGENT - IMMEDIATE BROADCAST REQUESTED
Severe Thunderstorm Watch Number 237

NWS Storm Prediction Center Norman OK

100 PM CDT Mon May 13 2024

The NWS Storm Prediction Center has issued a

* Severe Thunderstorm Watch for portions of
Southwest Louisiana
Southeast Texas
Coastal Waters

* Effective this Monday afternoon and evening from 100 PM until 800 PM CDT.

* Primary threats include...
Scattered damaging winds and isolated significant gusts to 80 mph likely Scattered large
hail and isolated very large hail events to 3 inches in diameter likely A tornado or two
possible.

SUMMARY...Clusters of storms are expected to move and develop eastward into
southeast Texas and southwest Louisiana through this evening. The storm environment
favors a mix of supercells capable of producing very large hail up to 3 inches in diameter,
as well as some upscale growth into clusters/bowing segments with the potential for
damaging winds of 60-80 mph. A tornado or two could occur with favorable
storm/boundary interactions.

The severe thunderstorm watch area is approximately along and 65 statute miles north and south
of a line from 50 miles north of Victoria TX to 25 miles east northeast of Lake Charles LA. For a
complete depiction of the watch see the associated watch outline update (WOUSé4 KWNS
WOu?7).

PRECAUTIONARY/PREPAREDNESS ACTIONS...

REMEMBER...A Severe Thunderstorm Watch means conditions are favorable for severe
thunderstorms in and close to the watch area. Persons in these areas should be on the lookout
for threatening weather conditions and listen for later statements and possible warnings. Severe
thunderstorms can and occasionally do produce tornadoes.

OTHER WATCH INFORMATION...CONTINUE.. WW 235..WW 236...
AVIATION...A few severe thunderstorms with hail surface and aloft to 3 inches. Extreme
turbulence and surface wind gusts to 70 knots. A few cumulonimbi with maximum tops to 600.

Mean storm motion vector 27030.

...Thompson
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6.3 Area Forecast Discussion

The NWS Area Forecast Discussions (AFD) are issued by each WFO to describe
the short-term weather conditions within their region with a marine section that
includes the general conditions as they relate to the creation of the forecast. These are
useful for additional information and reasoning behind the forecast. These are
generated roughly every 6 hours. The NWS KHGX WFO issued the latest AFD at 1509
CDT which was as follows:

FXUS64 KHGX 132009
AFDHGX

Area Forecast Discussion
National Weather Service Houston/Galveston TX
309 PM CDT Mon May 13 2024

...New SHORT TERM, LONG TERM, MARINE, HYDROLOGY...

.SHORT TERM...
(This evening through Tuesday Night)
Issued at 304 PM CDT Mon May 13 2024

A very active afternoon with scattered to numerous strong to severe thunderstorms across
portions of Southeast TX. The forecast for this afternoon and evening remains on track.
Current mesoanalysis show a favorable environment with increasing PVA and
strengthening upper jet over our region. The interaction of passing shortwaves aloft along
with different surface boundaries (quasi-stationary warm front and sea-breeze/coastal
boundary) will continue to be the main focus for convection over the next several hours.
Surrounding soundings and sfc obs show steep mid-level lapse rates (~ 7 C/km), MUCAPE
at/greater than 4,500 J/kg with 0-6km bulk shear around 40 to 50 knots, sfc dewpoints
mainly in the 70s. These ingredients will be enough to support strong updrafts along the
boundary (-ies). With decent instability in the hail growth zone, and wet bulb zero height
around 11 kft and EBWD around 50 knots, large hail up to around 2 inches will continue to
be the main severe threat this afternoon. As the main stalled boundary pushes
southeastward into the coastal waters late this afternoon and evening, the threat will slowly
transition to wind threat. Models show 0-3km helicity into the 100-150 m2s-2 range and 0-1km
helicity greaterthan 90-120 m2s-2 east of I-45, suggesting a secondary threat of damaging winds.
Tornado threat is low given 0-1 km bulk shear near 5-10 knots. However, a few
mesovortices/rotation cannot be ruled out, especially near boundaries this evening.

A Severe Thunderstorm Watch is in effect for most of southeast TX until 8PM. Locally heavy
rainfall is also expected; thus isolated flash flooding will be possible. Additional rainfall totals of
1 to 3 inches can be expected through late this evening with isolated higher amounts. Will
continue with a Flood Watch for areas particularly north of I-10 through 7PM this evening.

Storms should gradually taper off from west to east this evening as the boundary pushes offshore.
Drier northerly winds will filter in, leaving us with dry conditions for the rest of the short-term
period. Mostly sunny skies will lead to warmer conditions on Tuesday. Highs will generally be
from the upper 80s to low 90s.

JM
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.MARINE...
Issued at 304 PM CDT Mon May 13 2024

Light to occasionally moderate onshore flow will persist throughout most of the day along with
seas in the 4 to 6 foot range. The main story for today though will be a line of strong to severe
storms pushing off the coast in the early evening hours. These storms may bring strong wind
gusts, heavy rain, and hail. A brief period of offshore flow is expected behind these storms.
Offshore flow will prevail through most of Tuesday before transitioning back to onshore flow on
Tuesday night. Wind speeds begin to increase late Wednesday and will likely prompt the
issuance of caution flags. The elevated winds persist into Thursday as we get our next round of
showers/storms and this will likely be followed by another round on Friday as well. Winds become
a bit lighter heading into the weekend, but remain generally in an onshore direction.

Batiste

HGX WATCHES/WARNINGS/ADVISORIES...
TX...Flood Watch until 7 PM CDT this evening for TXZ163-164-176>179-196-198>200.

GM...Small Craft Should Exercise Caution until 7 PM CDT this evening for GMZ350-355-370-375.

SHORT TERM...JM
LONG TERM....Batiste
AVIATION...dM
MARINE...Batiste

6.4 Mesoscale Discussion

The NWS SPC issues Mesoscale Discussions (MDs or MCDs) that focus on severe
thunderstorm potential over the continental U.S. for the next 6 hours with an emphasis
on the first 1-3 hours. The MCD issued at 1523 CDT is depicted in figure 12 followed
by the text bulletin.

METEOROLOGY DCA24FM038
SPECIALIST'S FACTUAL REPORT PG 22 OF 32



Mesoscale
Discussion

Concerning:
Severe Thunderstorm
Watches #235, #237

Fields Plotted

2020Z MRMS RALA
Latest Surface Observations
20Z MLCAPE (J/kg)
and Effective Shear (kts)
Interstate Highways

Figure 12 - NWS Mesoscale Discussion number 700 issued at 1523 CDT for continued severe
thunderstorms over southern Texas into Louisiana, with the radar overlaid.

ACUS11 KWNS 132023

SWOMCD

-SPC MCD 132022

LAZ000-TXZ000-132215-

Mesoscale Discussion 0770

NWS Storm Prediction Center Norman OK

0322 PM CDT Mon May 13 2024

Areas affected...southern Texas into far eastern Louisiana.
Concerning...Severe Thunderstorm Watch 235...237...

Valid 1320227 - 1322157

The severe weather threat for Severe Thunderstorm Watch 235, 237 continues.

SUMMARY...Severe threat continues for WW235 and WW237.
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DISCUSSION...Storm mode across southern Texas has gradually transitioned to become
linear over the last hour, with two broken line segments moving eastward. The more
western line of convection has had recent reports of gusts up to 52 mph and golf ball size
hail. The main threat with this more linear convection will remain damaging wind and large
hail, with potential for a tornado or two through the evening.

More discrete supercells have developed across the south Texas Brush Country. This is
moving eastward into an unstable airmass where MLCAPE around 3000-4000 J/kg
overlaps deep layer shear around 50 kts. This more discrete supercell activity will have the
potential to produce very large hail up to 1-3.5 inches.

..Thornton/Thompson.. 05/13/2024
...Please see www.spc.noaa.gov for graphic product...
ATTN..WFO...LCH...HGX...CRP...EWX...

LAT..LON 27659727 27379858 27389935 27659995 28160043 28430030
28619954 28839871 29189768 29329719 29849625 30259544
30709381 30679340 30559305 30449280 29789271 29299351
28759508 28199602 27779696 27659727

6.5 Special Marine Warning

The NWS KHGX WFO issued a Special Marine Warnings at 1501 and 1544 CDT
for the area, which was as follows:

WHUS54 KHGX 132001

SMWHGX

GMZ330-350-132100-
/O.NEW.KHGX.MA.W.0084.240513T20012-240513T2100Z/

BULLETIN - IMMEDIATE BROADCAST REQUESTED
Special Marine Warning

National Weather Service Houston/Galveston TX
301 PM CDT Mon May 13 2024

The National Weather Service in League City has issued a

* Special Marine Warning for...
Coastal waters from Freeport to Matagorda Ship Channel TX out 20 NM...
Matagorda Bay...

* Until 400 PM CDT.

* At 301 PM CDT, a severe thunderstorm was located near Port Lavaca, moving east at 50
knots.

HAZARD...Wind gusts to 40 knots and large hail.
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SOURCE...Radar.

IMPACT...Small craft could be damaged in briefly higher winds and suddenly higher
waves. Large hail could result in structural damage.

* [ ocations impacted include...
East Matagorda Bay, Port Lavaca, Matagorda Ship Channel, Matagorda Jetty, and Brazos 439.

PRECAUTIONARY/PREPAREDNESS ACTIONS...
Move to safe harbor until hazardous weather passes.

Frequent lightning is occurring with this storm. If caught on the open water stay below deck if
possible, keep away from ungrounded metal objects.

LAT...LON 2872 9652 2871 9651 2871 9657 2866 9658
2867 9647 2860 9644 2857 9649 2860 9621
2878 9563 2846 9559 2839 9638 2840 9637
2847 9642 2847 9659 2851 9649 2857 9664
2870 9667
TIME..MOT...LOC 2001Z 26 1DEG 49KT 2857 9664

HAIL...>.75IN
WIND...40KTS

Fowler

Update at 1544 CDT

WHUS54 KHGX 132044

SMWHGX

GMZ335-355-375-132145-
/O.NEW.KHGX.MA.W.0085.240513T20442-240513T21452/

BULLETIN - IMMEDIATE BROADCAST REQUESTED
Special Marine Warning

National Weather Service Houston/Galveston TX
344 PM CDT Mon May 13 2024

The National Weather Service in League City has issued a
* Special Marine Warning for...

Coastal waters from High Island to Freeport TX out 20 NM... Galveston Bay... Waters from
High Island to Freeport TX from 20 to 60 NM...
* Until 445 PM CDT.
* At 344 PM CDT, strong thunderstorms were located along a line extending from 12 nm
north of Rollover Pass to near North Jetty to near San Luis Pass, moving southeast at 25
knots.

HAZARD...Wind gusts 34 knots or greater and small hail.
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SOURCE...Radar.
IMPACT...Small craft could be damaged in briefly higher winds and suddenly higher waves.

* Locations impacted include...

East Galveston Bay, Galveston Ship Channel, West Bay, Tabs Buoy B, Galveston Bay Entrance,
Galveston Bay, Buoy 42035, Galveston 256, Offatts Bayou, North Jetty, Galveston 221, Galveston
Pier 21, Trinity Bay, Galveston 150, Smith Point, High Island 157, Galveston Causeway, Rollover
Pass, High Island 63, and High Island A179.

PRECAUTIONARY/PREPAREDNESS ACTIONS...

Move to safe harbor immediately as gusty winds and high waves are expected.

LAT...LON 2977 9467 2966 9467 2955 9473 2959 9457
2956 9452 2957 9445 2954 9446 2956 9437
2955 9439 2911 9422 2880 9466 2914 9518
2916 9517 2922 9522 2920 9510 2933 9495
2932 9491 2943 9491 2946 9496 2980 9472
TIME..MOT...LOC 2044Z 303DEG 25KT 2971 9444 2939 9468 2911 9506

HAIL...<.75IN
WIND...>34KTS

Batiste

6.6 Marine Weather Advisories

The Marine Weather Message (MWW) informs mariners of adverse marine
weather hazards and serves as a dedicated long duration marine watch, warning, and
advisory product. These advisories are broadcasted to marine interests upon issuance.
The NWS KHGX Marine Weather Advisories issued regarding the thunderstorms
developing over the area at 1532, 1712, and 1748 CDT were as follows:

FZUS74 KHGX 132032
MWSHGX

Marine Weather Statement
National Weather Service Houston/Galveston TX
332 PM CDT Mon May 13 2024

GMZ335-355-132045-
/0.CON.KHGX.MA.W.0083.000000T00002-240513720452/

332 PM CDT Mon May 13 2024

...A SPECIAL MARINE WARNING REMAINS IN EFFECT UNTIL 345 PM CDT...

For the following areas...
Coastal waters from High Island to Freeport TX out 20 NM...Galveston Bay...
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At 332 PM CDT, a strong thunderstorm was located 11 nm east of Trinity Bay, moving
east at 35 knots.

HAZARD...Wind gusts 34 knots or greater and small hail.
SOURCE...Radar indicated.

IMPACT...Small craft could be damaged in briefly higher winds and suddenly higher
waves.

Locations impacted include...

East Galveston Bay, Galveston Ship Channel, Galveston Bay Entrance, Galveston Bay, Offatts
Bayou, North Jetty, Galveston Pier 21, Trinity Bay, Galveston 150, Smith Point, Galveston
Causeway, Rollover Pass, The Texas City Dike, Eagle Point, and northeastern West Bay.

PRECAUTIONARY/PREPAREDNESS ACTIONS...
Move to safe harbor immediately as gusty winds and high waves are expected.

LAT..LON 2967 9467 2955 9473 2959 9456 2956 9452
2957 9445 2954 9446 2956 9437 2951 9437
2908 9470 2921 9493 2921 9492 2924 9488
2926 9502 2932 9491 2943 9491 2948 9496
2949 9494 2952 9501 2968 9492 2980 9471
TIME..MOT...LOC 2032Z 26 7DEG 37KT 2969 9456

HAIL...<.75IN
WIND...>34KTS

Batiste

Updated 1712 CDT

FZUS74 KHGX 132212
MWSHGX

Marine Weather Statement
National Weather Service Houston/Galveston TX
512 PM CDT Mon May 13 2024

GMZ335-355-375-132315-
/O.CON.KHGX.MA.W.0088.000000T00002-240513T723152/
512 PM CDT Mon May 13 2024

...A SPECIAL MARINE WARNING REMAINS IN EFFECT UNTIL 615 PM CDT...

For the following areas...

Coastal waters from High Island to Freeport TX out 20 NM...Galveston Bay...Waters from High
Island to Freeport TX from 20 to 60 NM...

At 511 PM CDT, strong thunderstorms were located along a line extending from near
High Island 116 to near High Island A33 to Galveston A8, moving east at 30 knots.
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HAZARD...Wind gusts to nearly 50 knots and small hail.
SOURCE...Radar indicated.

IMPACT...Small craft could be damaged in briefly higher winds and suddenly higher
waves.

Locations impacted include...

Tabs Buoy F, Heald Bank, Tabs Buoy B, Galveston Bay Entrance, Galveston Bay, Offatts Bayou,
High Island A109, Galveston 221, Galveston Pier 21, High Island 157, Galveston Causeway,
High Island 63, High Island A179, East Galveston Bay, High Island A23, Galveston Ship
Channel, West Bay, Buoy 42035, Galveston 256, and North Jetty.

PRECAUTIONARY/PREPAREDNESS ACTIONS...
Move to safe harbor immediately as gusty winds and high waves are expected.
LAT...LON 2853 9437 2912 95202916 9517 2922 9522
2920 9510 2933 9491 2943 9491 2954 9495
2973 9467 2965 9468 2955 9473 2959 9457
2956 9452 2957 9445 2954 9446 2956 9437
2955 9439 2871 9407
TIME...MOT...LOC 2211Z 270DEG 30KT 2936 9394 2901 9410 2876 9466

HAIL...<.75IN
WIND...49KTS

Batiste

Update at 1748 CDT.

FZUS74 KHGX 132248
MWSHGX

Marine Weather Statement
National Weather Service Houston/Galveston TX
548 PM CDT Mon May 13 2024

GMZ335-132258-
/O.CAN.KHGX.MA.W.0088.000000T00002-240513T723152/
548 PM CDT Mon May 13 2024

...THE SPECIAL MARINE WARNING IS CANCELLED...

The affected areas were...
Galveston Bay...

The thunderstorms have moved out of the warned area and no longer pose a significant
threat to boaters.

A Severe Thunderstorm Watch remains in effect until 800 PM CDT for the adjacent coastal
waters.
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LAT...LON 2853 9436 2876 9464 2937 9442 2941 9434
2871 9407
TIME...MOT...LOC 22487 300DEG 30KT 2921 9365 2886 9381 2861 9437

GMZ355-375-132315-

/0.CON.KHGX.MA.W.0088.000000T00002-240513T23152/

548 PM CDT Mon May 13 2024

...A SPECIAL MARINE WARNING REMAINS IN EFFECT UNTIL 615 PM CDT...

For the following areas...

Coastal waters from High Island to Freeport TX out 20 NM...

Waters from High Island to Freeport TX from 20 to 60 NM...

At 548 PM CDT, strong thunderstorms were located along a line extending from near
West Cameron 294 to High Island A201 to 6 nm east of High Island A142, moving
southeast at 30 knots.

HAZARD...Wind gusts to 40 knots and small hail.

SOURCE...Radar indicated.

IMPACT...Small craft could be damaged in briefly higher winds and suddenly higher
waves.

Locations impacted include...

High Island 157, Tabs Buoy F, Heald Bank, High Island A23, Buoy 42035, High Island Aé1,
High Island A80, High Island 208, and High Island A109.
PRECAUTIONARY/PREPAREDNESS ACTIONS...

Move to safe harbor immediately as gusty winds and high waves are expected.

LAT...LON 2853 9436 2876 9464 2937 9442 2941 9434 2871 9407
TIME..MOT...LOC 22487 300DEG 30KT 2921 9365 2886 9381 2861 9437

HAIL...<.75IN
WIND...40KTS
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6.7 Local Storm Reports

The following severe weather events were recorded over the area during the
period. The wind reports have been converted from miles per hour (mph) to knots for
consistency. The “M"” under event is indication of measured reading, i.e. for hail size or
wind.

Time Event Location Lat/Long Source

1452 M36 Wind 3 SE Channelview, 29.76N 95.08W SCPT2 Houston
Marine TSTM Harris Ship Channel

1454 MO0.88 Hail 2 NNE Friendswood, 29.54N 95.19W NWS Employee

Harris

1457 M46 Wind 1 S Highlands, 29.79N 95.06W Mesonet HLNT2
Marine TSTM GMZ335 San Jacinto River

1500 M37 Wind 1 ENE Morgan’s Point,  29.68N 94.98W Mesonet MGPT2
Marine TSTM GMZ335 Morgans Point

1505 M42 Wind Morgan's Point, 29.68N 95.01W Mesonet
Marine TSTM Harris County

1512 M35 Wind 4 NNE San Leon, 29.54N 94.91W Mesonet KGAL
Marine TSTM GMZ335 Galveston Bay

1513 M40 Wind 1 E Kemah, 29.53N 95.00W Mesonet XTCY
Marine TSTM GMZ335 Texas Corinthian

Yacht club

1515 M32 Wind 1 NNW San Leon, 29.50N 94.95W Mesonet DW2080
Marine TSTM Galveston San Leon

1518 M43 Wind 17 SSW La Ward, 28.64N 94.62W Mesonet VCAT2
Marine TSTM GMZ330

1529 M53 Wind 1 WNW Palacios, 28.72N 96.25W AWOS KPSX
TSTM Gust Matagorda

1530 M51 Wind 20 SSW Palcios, 28.45N 96.39W Buoy PCNT2 Port
Marine TSTM GMZ330 O'Conner

1532 M53 Wind 1 NW Palacious, 28.73N 96.25W PSX reported
Marine TSTM Matagorda

1551 M52 Wind 18 ESE Palacios, 28.59N 95.98W Mesonet XMGB
Marine TSTM GMZ350 Matagorda Bay

1554 M42 Wind 15 WSW Highland, 29.47N 94.62W Buoy GNJT2
Marine TSTM Galveston Galveston Bay

1600 M54 Wind 19 S Bay City, 28.71N 95.91W Mesonet EMAT2
TSTM Matagorda

1638 M42 Wind 1 E Quintana, 28.93N 95.29W Mesonet XSRF
Marine TSTM GMZ355 Surfside Beach

1648 M30 Wind 12 SW Jamaica Beach, 29.07N 95.12W Mesonet San Luis
Marine TSTM GMZ355 Pass

1648 M30 Wind 1 ESE Freeport, 28.94N 95.35W Mesonet EW9755
Marine TSTM Brazoria Freeport

1648 M30 Wind 3 ENE Galveston, 29.25N 94.85W XGPR Galveston
Marine TSTM GMZ355 Fishing Pier

1648 M45 Wind 12 SW Jamaica Beach, 29.07N 95.12W Mesonet near San
Marine TSTM GMZ355 Luis Pass

1654 M30 Wind 13 E Bayou Vista, 29.36N 94.72W Buoy GNJT2
Marine TSTM GMZ355 Galveston Bay Pier
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1701 M30 Wind 1 SE Jamaica Beach, 29.18N 94.97W Mesonet JMBT2
Marine TSTM Galveston Jamaica Beach

1709 M53 Wind 4 ENE Texas City, 29.42N 94.89W Mesonet XLEV
Marine TSTM Galveston Levee

1718 M54 Wind 13 E Bayou Vista, 29.36N 94.72W Buoy GNJT?2
TSTM Gust GMZ355 Galveston Bay

Entrance, N Jetty

1724 M48 Wind 3 NNE Galveston, 29.27N 94.87W ASQOS station KGLS
TSTM Gust Galveston Galveston

1730 M39 Wind 23 S High Island, 29.23N 94.41W Mesonet 42035
Marine TSTM GMZ355

1750 M46 Wind 22 ESE Galveston, 29.13N 94.55W AWOS KGVW
Marine TSTM GMZ355 Galveston

A map of the general severe weather events reported to the NWS are included
as figure 13.
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NWS HGX Local Storm Reports between 13 May 2024 2:52 PM and 7:34 PM
LSRs found in product_id: 202405140350-KHGX-NWUS54-LSRHGX

L.

College
Station

|
\

K._

HAIL
2 NNE Friendswood 0.88
MARINE TSTM WIND
19 S Bay City 62.0
4 ENE Texas City 61.0
1 NW Palacios 61.0
1 NW Palacios 61.0
18 ESE Palacios 60.0
20 S5W Palacios 59.0
1 S Highlands 53.0
22 ESE Galveston 53.0
17 SSW La Ward 49.0
1 E Quintana 48.0
Morgan's Point 48.0
15 WSW High Island 48.0
12 SW Jamaica Beach 47.0
1 E Kemah 46.0
23 S High Island 45.0
1 ENE Morgan's Point 43.0
1 ENE Morgan's Point 43.0
3 SE Channelview 42.0
13 E Bayou Vista 41.0
4 NNE San Leon 40.0
1 NNW San Leon 37.0
1 SE Jamaica Beach 35.0
3 ENE Galveston 35.0
1 ESE Freeport 35.0
1 E Kemah 34.0
TSTM WND GST
18 S Bay City 62.0
13 E Bayou Vista 62.0
1 WNW Palacios 61.0
1 NW Palacios 61.0
3 NNE Galveston 55.0

\'!The Weoadlands

Basemap Courtesy ESRI

Figure 13 - NWS Local Storm Reports in the immediate vicinity of the accident site.
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7.0 Astronomical Conditions

The United States Naval Observatory’s website and Multiyear Interactive
Computer Almanac software were used to document the astronomical conditions over
the accident location for May 13, 2024.

Sun Time (CDT)
Begin Nautical Twilight' 0439
Nautical Sunrise 0543
Begin Civil Twilight 0603
Civil Sunrise 0629
Upper Transit 1316
Sinking 1657
Nautical Sunset 1945
Sunset 2003
End Civil Twilight 2029
End Nautical Twilight' 2048
Moon Time
Moonrise 1221
Upper transit 1933
Moonset 0238

Submitted by:

Donald Eick
NTSB Senior Meteorologist

Attachments

1 - GOES-16 infrared satellite animation (video) for 1531-1831 CDT
2 - GOES-16 infrared satellite imagery with global lightning mapper
3 - GOES-16 GeoColor satellite imagery 1531-1831 CDT

!> Nautical twilight is when the Sun’s disk is between 6° and 12° below the horizon. In clear weather
conditions, the horizon is faintly visible during this twilight phase. Many of the brighter stars can also be
seen, making it possible to use the position of the stars in relation to the horizon to navigate at sea.

' End of nautical twilight is when the Sun is 12° below the horizon.
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