The Floods of May and June 2015
A Brief Recap
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Senior Service Hydrologist
National Weather Service Houston/Galveston
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Well...How Did We Get Here?
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The Pump Is Primed!
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Timeline

Three significant flood events!

1. May 13t — Webster/Clear Lake Flood
= Affected; Southern Harris/Northern Galveston

Counties, West Fork San Jacinto, San Bernard
River

2. May 25" — Memorial Day Flood
= Affected; West Fork San Jacinto
River...including Harris Counties Watersheds,
Lower Brazos River, San Bernard River, Lower
Colorado River, Lavaca-Navidad Watershed

3. June 16™ - 18t — Tropical Storm Bill
= Affected; Lower Brazos River, San Bernard

River, Tres Palacios River, Lavaca-Navidad
Watershed

Trinity River remained in flood throughout each event!
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A Brief Respite...And Then




Tropical Storm

e: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

Tropical Storm Bill Current Information: @ Forecast Positions:

Tuesday June 16, 2015 Center Location 27.6 M 953 W @ Tropical Cyclone (O Post-Tropical

I AM CDT Intermediate Adwsory 14 tax Sustained Wind 50 mph Sustained Winds: D <39 mph

MNWS National Hurricane Center Movement NW at 13 mph S 39-73 mph H 74-110 mph M = 110mph
Potential Track Area: Watches: Warnings:

El_ Day 13 £ Daya5s Hurricane Trop.Storm I Hurricane I Trop.Storm
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Hydrologic Forecast Process




4km x 4km spatial resolution

1 hour temporal resolution

Human quality control of data
inputs



1. How much rain will reach the
river?
= Rainfall to Runoff Model

>.  How fast will water reach the
river gage?
= Unit Hydrograph
5. What about water from
upstream locations?
= Routing

4. 'Translating water volume into
water height

= Rating Curves

11111111111




River Forecast Centers

» Precipitation data & Forecasts

» River forecasts issued to WFQOs

Precipitation estimates and
forecasts merged into
continuous dataset

SAC-SMA CATCHMENT MODEL STRUCTURE

Fast Response Surfocr. teperion and Dyt Rl snd fetertlrs |

!

Precipitation dataset

ingested into
hydrologic model

Weather Forecast Offices

» River forecasts ingested

* Public products/warnings
issued
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*“River Forecast Process Recap

Upstrea
River

Hydrologic Routing
Upstream Flow

Observed Future
Precipitation Precipitation

Local Basin

SAC-SMA Model
Rainfall to Runoff Unit Hydrograph Forecast
Runoff to Flow River Gage

SNOW 17 Model
Snowpack to Runoff

Basin Local Total Flow

Flow (cfs)
Observed Future

Temperature Temperature

Forecast
To Public
via WFO

Rating Curve
Flow to Stage

Courtesy of Southeast River Forecast Center



The Rivers Respond




Above Flood Stage (134 Feet)

March 10th — March 15th
Crest 135.8 feet

May 14 - July 28th
Moderate Flood May 27" - May 30t"
June 3™ - June 16t
June 18t — June 215
Crest 137.57 Feet May 29"
138.12 Feet June 6t

Trinity River at Riverside

Gage height, feet

a USGS

USGS 08066000 Trinity Rv at Riverside, TX
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==== Provizional Data Subject to Reviszion —-—--

— Gage height — HH5 Flood Stape

Above flood stage 45 days!
Moderate Flood 3 times, 19 days total




Above Flood Stage (26 Feet)

March 11th — March 20th
Moderate Flood March 12th - 1g9th
Crest 28.3 feet

May 13th - July 6t

Moderate Flood May 14" - July 2nd

Major Flood May 21" - June 27t
Crest 30.0 Feet

Trinity River at Liberty

Gage height, feet

a USGS

USGS 08067000 Trinity Rv at Liberty, TX
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==== Provizional Data Subject to Reviszion —-—--

— Gape height #* Heasured gage height — HH5 Flood Stage

Above flood stage 54 days!
Moderate Flood 49 Days
Major Flood 37 Days




Above Flood Stage (19 Feet)

March 10th - March 11th
Moderate Flood March 10th
Crest 21.7 feet

May 26 — May 27t
Crest 20.6 Feet

June 18™ - June 19t
Crest 19.6 Feet

Bedias Creek near Madisonville

a USGS

USGS 08065800 Bedias Ck nr Madisonville, TX
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==== Provizional Data Sub ject to Revizion -—--

— Gage height — NH5 Flood Stape




Above Flood Stage (12.2 Feet)

March 13t - March 26t
Crest 14.1 feet

May 15t - July 6t
Crest 14.9 Feet

Trinity River near Moss Bluff

a USGS

Gage height, feet

USGS 08067100 Trinity Rv nr Moss Bluff, TX
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==== Provizional Data Sub ject to Revizion -—--

Above flood stage 61 days!




Above Flood Stage (24 Feet)

May 13t - May 21%t

Moderate Flood May 13" - May 19th

Major Flood May 13" - May 15
Crest 31.1 Feet (provisional)

May 26 - June 1%t
Moderate Flood May 26" - May 315
Major Flood May 26 — May 27",
May 30" — May 31°t.
Crest 32.2 Feet (provisional)

June 20" - June 221

Moderate Flood June 20" - June 215t

Major Flood June 20" - June 21%
Crest 28.2 Feet (provisional)

West Fork San Jacinto near Porter

2 USGS
USGS 08068090 W Fk San Jacinto Rv abv Lk Houston nr Porter, TX
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==== Provizional Data S5Subject to Revision =—-—-

— Gape height # Heasured gape height — HH5 Flood Stape

Three(Four?)major flood events in less than 2 months!




Above Flood Stage (49.3 Feet)

May 13th - May 16"
Moderate Flood May 14" - May 15t"
Crest 50.5 Feet (provisional)

May 17t" - May 18th
Crest 49.6 Feet

May 26 - June 1%t

Moderate Flood May 26" - May 315

Major Flood May 27th - May 315
Crest 53.6 Feet

June 20" - June 21
Crest 50.1 Feet

West Fork San Jacinto at Humble

a USGS

Gage height, feet

USGS 08069500 W Fk San Jacinto Rv nr Humble, TX
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==== Provizional Data S5Subject to Revision =—-—-

Four flood events from May 1°t to June 30'".




Brazos River at Richmond

Above Flood Stage (48 Feet) & USGS

USGS 08114000 Brazos Rv at Richmond, TX

May 29" - June 6t

b

Moderate Flood May 30" - June 5

Crest 50.0 (49.97) Feet
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Gage height, feet, Radar Senzor
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— Gage height B rneasured page height

=== Period of approved data — HHS Flood Stage

== Period of provizional data

Comparable to Christmas 1991 and October 1994 Floods



Above Flood Stage (43 Feet)

May 21t - May 23"
Crest 44.1 Feet

May 26 - June 12th
Moderate Flood May 27" -June 10th
Crest 51.5 Feet

June 19" - June 25t
Moderate Flood June 20" - June 24t
Crest 48.5 Feet

Brazos River near Rosharon

a USGS

USGS 08116650 Brazos Rv nr Rosharon, TX
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==== Provizional Data Subject to Reviszion ----

— Gage height #* Heasured gape height — HHS Flood Stage

Comparable to Christmas 1991 and October 1994 Floods




March 10th

Crest 18.4 feet
March 12th — March 16th
Crest 22.0 feet
March 24™ - March 26t
Crest 20.0 feet

April 17" — April 25th

Moderate Flood April 18t — April 24th
Crest 30.9 feet

April 27th - April 28t
Crest 20.3 feet

May 26 - June sth

Moderate Flood May 26" — May 28"
May 31 - June 1%

Crest 30.5 Feet

June 17th - June 26th
Moderate Flood June 18t - June 25t
Crest 31.5 feet

San Bernard River near Boling

a USGS

USGS 08117500 San Bernard Rv nr Boling, TX
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==== Provizional Data S5Subject to Revision =—-—-

Seven flood events between March 15t and June 30!




Above Flood Stage (20 Feet)

June 17tP - June 215t

Moderate Flood June 17t - June 19th

Major Flood June 18 - June 19t
Crest 27.5 Feet

West Mustang Creek near Ganado

a USGS

USGS 08164503 W Mustang Ck nr Ganado, TX
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==== Provizional Data S5ubject to Revision --—-—

— Gage height — HHS Flood Stage
# Heasured gape height — Operating limnit {(nininun}

U.S. Highway 59 near the Wharton/Jackson
County line was closed for several hours at West
Mustang Creek.




Now What?
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Lessons Learned/Action Items

g "/

Quickly overwhelmed
* Memorial Day Flood

» 3o river flood warnings in 61/2 hours

Month #FLWS* %Verified
May 100 58%
June 37 78%

* Includes categorical change



sssons Learned/Actiom e

Rapid Response Watersheds

Seadag Dale

Stream Elevation

5/25/2015 10:50 PM

5/25/2015 10:45 PM

2149
2149
2149
2149
2149

5/25/2015 10:00 PM
5/25/2015 9:50 PM
5/25/2015 9:50 PM
5/25/2015 9:35 PM
5/25/2015 9:30 PM

o = ==

105.68° J

104.57
103.69°
102.11°
101.65°

management officials when making decisions during flooding or other weather-related events.

South Mayde Creek,
Flood Stage 107 feet.
Non-flood to near
moderate flooding
(109 feet) in less than
30 minutes.



Lessons Learned/Action Items

. ,:,,2/ ;

* Public learning curve due to datum changes at some
locations

* Revise procedures for Harris County
» Basin wide warnings
» Channel Status Map

* Meet with Emergency Managers
 Verify/Update Flood Stages
 Verify/Update Impacts
* Lake Creek Gage



" HCFCD Channe

nanuoan o

Showing channel status at 10/25/2015 1:16 AM CDT . | f
- +— Woadlands V
|\ | =~ 3 \ s8]
\ ey & | -l ’ Ra ord >
\ 1.9 i o 0 : \ A
\ r R it f 7 4 \
_— - Rose Hill P B \\,
.-’\- G \ =
\ asg) ] \ 4
\ ‘C\":‘:‘,_tt_ . \
¥ T - = —_
\ o \
\ e '
\
\ [ | l 7
\ -y
\ m N ] = A
\‘ Toll .rospy )
‘.\ » W / s
\ = f Sheldan I ]\_
\ U 0 \ .r’ h\\
A\ ! — v
\ O Iﬂhlands _ o
A o J'l: “I .- W Sﬁ;f_‘,—d 1;;
ookshire IR Barker iannerwew‘ N t]
— N Mﬁ o 7\
= = . :,_.:L—_" 1]"
- - ; B I’ .- i
3 .0 Galena Park g‘fﬁf Bay'ti:wn g
Clotesg . ?}L—“'—z—_—ﬂr" —1223 pr— o - P L“'—
- = 348 | JociTtDl 23
y 2 . I R = .,-')
- .II e
Foster B B
i
shorivRe:
e e = I ;
Richmond e = ige | B ‘ ! 4
(e | S r 4 Labuiis
il Rosenberg,, ;f""'” ! | T \ Ol ™ siahe
— — . 3 -
E— \' ‘288 ] L X - ';..
Arcolal | F=d‘ E o,y B T
g o -

i 'f Manvel !



nity River near

Flood Impact Statement Trinity River near Riverside
Walker County, Texas

IMPACT VALUE: 140.00 Feet

Major lowland fleoeding begins with widespread fleoding in Trinity and
Walker Counties. Water is in several homes in the Deep River Plantation
and Green Rich Shores Subdivisions. Roads into several subdivisions in
Walker and Trinity Ccunties and seccndary rcads alcong the river are
inundated.

IMPACT VALUE: 137.00 Feet

Moderate lowland fleoeoding begins as several homes in the Green Rich
Shores Subdivision in Walker County fleed and water covers Thomas Lake
Road. The lowest buildings off FM 980 northwest of Riverside fleood.

IMPACT VALUE: 136.00 Feet

The lowest homes in the Green Rich Shores Subdivision are flooded and
Thomas Lake Road is threatened. Low rcads in the Deep River Plantaticn
Subdivision are inundated. The lowest roads into properties off FM 980
ncrthwest of Riverside are inundated and the lowest buildings are
threatened.

IMPACT VALUE: 135.00 Feet

Significant backwater up Themas Lake fleocods the lowest areas in the Green
Rich Shore Subdivisicn in Walker County with the beat ramp completely
inundated. The leowest lying areas in the Deep River Plantaticn
Subdivision and FM 280 northwest of Riverside are threatened.

IMPACT VALUE: 134.00 Feet

Minor lowland flecoding begins with the boat ramp in the Deep River
Plantation Subdivisicn in Walker County inundated. Backwater fleecding up
Themas Lake in Walker County flocecds the boat ramp in the Green Rich
Sheres Subdivisiecn in Walker County.

IMPACT VALUE: 133.00 Feet

Bankfull stage, water begins to overflew the main channel in the wvicinity
of the gage.



Updated Flood Impact Statement Trinity River near Riverside
Walker County, Texas

Impact Value: 140.0 Feet

Major lowland flocoding begins with widespread flooding in Trinity and
Walker Counties. Water is in numerous homes in the Deep River Plantation
and Green Rich Shores Subdivisions. Roads intc several subdivisions in
Walker and Trinity Ceounties and secondary roads aleng the river are
inundated.

Impact Value: 138.0 Feet

Moderate lowland flooding continues with water 3 to 4 feet below the
State Highway 10 Bridge and Plantation Drive near FM 230 is inundated. FM
2878 is flooded and impassable. Up to cone foot of water is flowing owver
Thomas Lake Road which remains impassable. Several roads inte the Green
Rich Sheres and Deep River Plantation subdivisions remain inundated and
impassable. Many home in the Greem Rich Shore subdivision have up tec one
foet of water and homes in the Deep River Plantation subdivision are
threatened.

Impact Value: 137.0 Feet

Moderate lowland fleeding continues as several homes in the Green Rich
Shores Subdivision in Walker County flood and water covers Thomas Lake
Road. The lowest buildings off FM 980 northwest of Riwverside fleood.

Impact Value: 136.8 Feet

Moderate lowland flooding continues as the apprcaches to the FM 3978
bridge upstream of the gage are inundated and impassable. The lowest
homes in the Green Rich Shores subdivision are flocoded with up toc one
half foot of water. Thomas Lake Road remains flooded and the lowesat roads
inte properties ocff FM 980 are inundated and impassable.

Impact Value: 136.00 Feet

Moderate lowland floeding begins in the wvicinity of the gage. The lowest
homes in the Green Rich Shores Subdivisicn are floeded and Thomas Lake
Road is inundated and impassable. Low rcads in the Deep River Plantatieon
Subdivision are inundated. The lowest reocads into properties off FM 980
northwest of Riverside are inundated and the lowest buildings are
threatened.

Impact Value: 135.0 Feet

Mincr lowland flooding continues as significant backwater up Thomas Lake
floods the lowest areas in the Green Rich Shores subdivisicon with the

boat ramp completely inundated. The lowest lying areas in the Deep River
Plantation subdivisicn and FM 980 ncrthwest of Riverside are threatened.

Impact Value: 134.0 Feet

Miner lowland floeding continues with the boat ramp in the Deep River
Plantation subdivision inundated. Backwater flooding up Thomas Lake in
Walker County flcoods the beat ramp in the Green Rich Shores subdivision.

Impact Value: 133.50 Feet
Minor lowland flooding begins in the vicinity of the gage with water in

the Green Rich Shores subdivision. Backwater flooding up Wright's Creek
impacts Plantaticn Drive in the Deep River Flantation subdiw

isien.
Impacts Valuwe: 132.0 Feet

Bankfull stage, water begins to overflow the main channel in the wvicinity
of the gage.

Action Stage lowered from 133.0 feet
to 132.0 feet.

Minor flood stage lowered from
134.0 feet to 133.5 feet.

Moderate flood stage lowered from
137.0 feet to 136.0 feet.



Impacts

Floocd Impact Statement West Ferk San Jacinto River near Porter
Montogmerty County, Texas

IMPACT: ZEB.00 Feet

Major lowland flocoding begins with water over the road near the gage.
IMPACT: 26.00 Feet

Moderate lowland fleooding begins.

IMPACT: 24.00 Feet

Minor lowland flooding begins.



Post flood surveys indicated
flood levels set way to low.

Preliminary new levels:
Action Stage ~26.8 feet
Minor Flood ~33.0 feet
Moderate flood ~37.0 feet
Major Flood ~48.72 Feet

Anticipate datum change at
location.

7 West Fork San Jacinto River near Porter

Impacts

Flood Impact Statement West Fork San Jacinto River near Porter
Montogmerty County, Texas
IMPACT: Z28.00 Feet
Major lowland flooding begins with water over the road near the gage.
IMPACT: 26.00 Feet
Moderate lowland flooding begins.
IMPACT: 24.00 Feet

Minor lowland flooding begins.



razos River in

Flood Impact Statement Brazos River at Richmond Fort Bend
County, Texas

Impact Valne: 50.0 Feet

Major lowland flooding begins as homes in RBichmond begin to flood and many
homes in Simonton and Thompsons have water in them. Homes in the Oyster
Creek Farms subdivision have water in them due to significant flooding up
Flat Bank Creek and there is major flow across the flood plain into Qyster
Creek mear Harris Beservoir and the Ramsey Unit Prison Farm.

Impact Value: 49.0 Feet

Moderate lowland flooding begins in the wicinity of the gage. Massive
lowland flooding occurs with many homes in Simonton and Thompsons flooded.
There iz major flow across the flood plain into Oyster Creek near Harris
Reservoir and the Eamsey Unit Prison Farm.

Impact Value: 48.0 Feet
Minor lowland flooding begins in wicinity of gage with homes threatened
upstream in Simonton and downstream in Thompsons. Water passes through the

flood plain and enters Oyster Creek north of Harris Reservoir.l

Impact Valune: 47.60 Feet

Water is in the Simonton area upstream from the gage and enters Oyster Creek
through culverts and through the flood plain north of Harris Reservoir.

Impact Valuoe: 46.10 Feet
Minor flow passes into Oyster Creek through culverts and water is wvery close

to passing through flood plain just north of Harris BReservoir into Oyster
Creek.



Minor flood stage lowered
from 48.0 feet to 45.0 feet.

Moderate flood stage
lowered from 49.0 feet to
48.0 feet.

Updated Flood Impact Statement Brazos Riwver at
Richmond Fort Bend County, Texas

Impact Valne: 50.0 Feet

Major lowland flooding begins as homes in Richmond begin to flood and many
homes in Simonton and Thompsons have water in them. FM 1458 near FM 10%3 in
Austin County remains inundated and closed. Strange Drive, Greenwood Drive,
and 2™ Street in Richmond: & Street, Avenue B, and River Road in Rosenberg:
and Pittman Road in Thompsons are inundated with over one foot of water.
Homes along Carrcl and McEeever Roads in southeast Fort Bend County are
close to taking water.

Impact Value: 49.0 Feet

Moderate lowland flooding continues with widespread inundation of the flood
plain. Homes in Simonton and Thompsons flooded. FM 1458 near FM 1093 in
Austin County is closed with close to one foot of water over the road. Six
inches to one foot of water covers Strange Drive, Greenwood Drive, and 2™
Street in Richmond and €™ Street, Avenue B, and Biver Road in Rosenberg.
Pittman Road in Thompsons is inundated and homes on Carrol and McEeever
Roads near FM 2758 is southeast Fort Bend County are threatened.

Impact Value: 48.0 Feet

Moderate lowland flooding begins in vicinity of gage with homes threatened
upstream in Simonton and downstream in Thompsons. Strange Drive, Greenwood
Drive, and 2™ Street in Richmond and 6® Street, Avenue B, and River Road in
Rosenberg are inundated. FM 1458 near FM 1093 in Austin County has close to
one half foot of water over the road.

Impact Value: 47.00 Feet

Minor lowland flooding continues as the Brazos River begins filling Frydek
Bottom upstream of Valley Lodge. Gates are closed and pumping continues in
Simonton and FM 1458 near FM 10%3 in RAustin County is inundated. Bamdet Road
and Red Bird Lane have close to one foot of water over them.

Impact Value: 46.00 Feet

Minor lowland flooding continues with water in the Simonton area upstream of
the gage. Simonton closes their gates and pumping begins. Water is over
Baudet Road southeast of Richmond and Red Bird Lane in Fulshear. Significant
portions of the flood plain near Thompsons are inundated reguiring
relocation of cattle out of low lying areas. FM 1458 near FM 1093 in Austin
County is threatened. The U.S5. Highway 59 turnaround is inundated.

Impact Valune: 45.0 Feet

Minor lowland flooding begins as water escapes the main channel below the
gage. Livestock operations near Thompsons are affected and precautions
should be taken to protect cattle, including potential relocation imn low
lying areas. Baudet Road socutheast of Richmond and Redbird Lane in Fulshear
are threatened. The southbound U.S. Highway 59 turnaround is threatened.
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Flood Impact Statement Brazos River near Rosharon Fort Bend County, Texas

Impact Value: 55.0 Feet

Major lowland flooding begins in the vicinity of the gage with widespread
inundation of the flood plain.

Impact Value: 50.80 Feet

Moderate lowland flooding continues as minor flow passes through the
culvert near the Ramsey Unit Prison Farm into Oyster Creek and water
flows over the flood plain into Oyster Creek.

Impact Value: 47.0 Feet
Moderate lowland flooding begins in the vicinity of the gage.

Impact Value: 43.0 Feet

Minor lowland flooding begins in vicinity of gage as flow escapes the
main channel.




Updated Flood Impact Statement Brazos River near
Rosharon Brazoria County, TexXas

Impact Value: 52.0 Feet

Major lowland fleocding continues in the wvicinity of the gage with massive
inundation of the Brazos River and Oyster Creek fleod plains below FM
1462, Homes in the Columbia Lakes, Mallard Lakes, and Great Lakes
subdivisicns near West Cclumbia begin fleoeding.

Impact Value: 51.3 Feet

Major lowland flooding begins in the vicinity of the gage with up to one
half foot of water flowing over FM 1462 between the Brazos River and
Cyster Creek. River Oaks Road in Fort Bend County as well as County Road
25, County Road 380A and County road 42 in Brazoria County remain flooded
and impassable. The wilderness Golf Course in Lake Jackson begins
flooding. The bridge over Cow Creek at County Road 25 is flooded an
impassable and water is one te two feet under homes along Cow Creek.
Roads intoc the Columbia Lakes, Mallard Lakes, and Great Lakes
subdivisions near State Highway 35 and County Road 25 near West Columbia
roads inte the Mallard Lakes subdivisions are inundated and homes are
threatened.

Impact Value: 50.8 Feet

Moderate lowland fleoeding contimmes water flows over the floeod plain inte
Oyster Creek. FM 1462 at Oyster Creek east the gage in Brazoria County is
inundated. River Oaks Road in Fort Bend County as well as County Road 25
and County Road 380A in Brazoria County remain floeded and impassable.
County Road 42 upstream of the gage in Brazoria County is inundated with
close to one half foot of water.

Impact Value: 50.5 Feet

Moderate lowland flooding continmes as County Road 42 in Brazoria County
upstream of the gage is inundated. River Oaks Road in Fort Bend County
and the bridge over Cow Creek at County Road 25 in Brazoria County remain
flocded and impassable. County Road 380& near Damon in Brazoria County is
inundated with one half to one foot of water and is impassable.

Impact Value: 49.6 Feet

Mederate lowland flooding continues with River Oaks Road in the Pecan
Bend Subdivision in Fort Bend County is flceoded and impassable. The
bridge over Cow Creek at County Read 25 in Brazeria County is fleceded and
impassable. County Road 380A near Damon in Brazoria County is inumndated.

Impact Value: 48.5 Feet

Moderate lowland flooding continues as the bridge over Cow Creek at
County Road 25 in Brazoria County is flooded. River Oaks Road in the
Pecan Bend subdivisiocn in Fort Bend County is inundated with close to one
half foot of water.

Impact Value: 48.0 Feet

Moderate lowland fleoeding continues as water covers River Oaks Road in
Pecan Bend Subdivision in Fort Bend County and County Read 25 at Cow
Creek in Brazoria County.

Impact Value: 47.0 Feet

Mederate lowland flooding begins in the vicinity of the gage.

Impact Value: 46.5 Feet

Minor lowland flooding continues as Brazos Bend State Park is closed te
the public.

Impact Value: 43.0 Feet

Minor lowland flooding begins in vicinity of gage as flow escapes the
main channel. Cattle should be removed from low areas in the flecod plain.

Major flood stage lowered from 55.0 feet to 51.3 feet.
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Action Stage 128.9 Feet

Minor Flood Stage 138.6 feet
Moderate Flood Stage 142.2 Feet
Major Flood Stage 154.4 Feet
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Questions?

» Contact Dave Schwertz
* NWS Houston/Galveston
» 1353 FM 646 W, Suite 202
» Dickinson, TX 77539
» 281-337-5074 x228
» dave.schwertz@noaa.gov
» See our Web Page www.srh.noaa.gov/hgx




