
#

#

#

#

#

#

El Campo

Bay City

Kingsville

Corpus Christi

NUECES R

GUADALUPE R

Beeville

Victoria

LAKE 
CORPUS 
CHRISTI

COLORADO R

SAN BERNARD R

*A

PALO BLANCO CR

Duval

Bee

Kenedy

Brazoria

Lavaca

Goliad

Fayette

Brooks

Wharton

De Witt

Live 
Oak

Jim Hogg

Mcmullen

Victoria

Gonzales

Nueces

Kleberg

Karnes Matagorda

Colorado

Austin

Jackson

Refugio

Jim Wells

Fort Bend

San Patricio

Calhoun

Aransas

LAKE
TEXANA

Choke 
Canyon 
Reservoir

Texas counties
CGC GAM Boundary
Lakes

Legend

Rivers
Cities#

CGC GAM
Study Area Location

http://www.tnris.state.tx.us/ Figure 1-1

NN
Roads

30 0 30 60 Miles



Duval

Bee

Kenedy

Brazoria

Lavaca

Goliad

Fayette

Brooks

Wharton

De Witt

Live Oak

Jim Hogg

Mcmullen

Victoria

Gonzales

Nueces

Kleberg

Karnes
Matagorda

Colorado

Austin

Jackson

Refugio

Jim Wells

Fort Bend

San Patricio

Calhoun

Aransas

Legend

Population Density

http://www.tnris.state.tx.us/
1999 Figure 1-2

NN

30 0 30 60 Miles

Texas Population
400 - 1000
1000 - 5000
5000 - 10000
10000 - 50000
50000 - 150000
150000 - 250000
250000 - 355000

Texas counties
CGC GAM Boundary
Lakes



Groundwater Modeling Steps

Figure 1-3

Field Data

Model Objectives
(Section 1)

Baseline Conditions
(Sections 2 & 4)

Conceptual Model
(Section 5)

Code Selection &
Model Parameters

(Section 6)

Model Approach
(Section 7)

Field Data

Field Data

Calibration and 
Sensitivity Analysis

Verification

Prediction
(Section 10)

Reporting

Post-Audit
(Future Work)

Field Data

Field Data

Steady State Model
       (Section 8)

Transient Model
   (Section 10)



Coastal Bend

Region HLavaca

NUECES R

GUADALUPE R

LAKE 
CORPUS 
CHRISTI

South
Central 
Texas

COLORADO R

SAN BERNARD R

*A

PALO BLANCO CR

Duval

Bee

Kenedy

Brazoria

Lavaca

Goliad

Fayette

Brooks

Wharton

De Witt

Live 
Oak

Jim Hogg

Mcmullen

Victoria

Gonzales

Nueces

Kleberg

Karnes Matagorda

Colorado

Austin

Jackson

Refugio

Jim Wells

Fort Bend

San Patricio

Calhoun

Aransas

Lower 
Colorado

LAKE
TEXANA

Choke 
Canyon 
Reservoir

Rio 
Grande

Webb

Rivers
RWPG

Legend

Regional Water Planning Group 
Boundaries 

Figure 2-1

NN

http://www.twdb.state.tx.us/
data/GIS/gis_toc.htm#tnris

30 0 30 60 Miles

Texas counties
CGC GAM Boundary
Lakes



LAKE 
CORPUS 
CHRISTI

Duval

Bee

Kenedy

Brazoria

Lavaca

Goliad

Fayette

Brooks

Wharton

De Witt

Live 
Oak

Jim Hogg

Mcmullen

Victoria

Gonzales

Nueces

Kleberg

Karnes Matagorda

Colorado

Austin

Jackson

Refugio

Jim Wells

Fort Bend

San Patricio

Calhoun

Aransas

LAKE
TEXANA

Choke 
Canyon 
Reservoir

Evergreen UWCD

Bee GCD

Coastal 
Plains 
GCD

McMullen
GCD

Texana 
GCD

Live 
Oak 

UWCD

Refugio GCD

Coastal 
Bend 
GCD

Pecan
Valley 
GCD

Fayette 
County 

GCD

Goliad 
County 

GCD

Gonzales 
County 
UWCD

Fort 
Bend 

Subsidence 
District

Groundwater district
Bee GCD
Coastal Bend GCD
Coastal Plains GCD
Evergreen UWCD
Fayette County GCD
Fort Bend Subsidence District
Goliad County GCD
Gonzales County UWCD
Live Oak UWCD
McMullen GCD
Pecan Valley GCD
Refugio GCD
Texana GCD

Legend

Locations 
Groundwater Conservation Districts

as of August, 2002

http://www.twdb.state.tx.us/
data/GIS/gis_toc.htm#tnris Figure 2-2

NN

30 0 30 60 Miles

Texas counties
CGC GAM Boundary
Lakes



NUECES R

GUADALUPE R

LAKE 
CORPUS 
CHRISTI

COLORADO R

SAN BERNARD R

*A

PALO BLANCO CR

Duval

Bee

Kenedy

Brazoria

Lavaca

Goliad

Fayette

Brooks

Wharton

De Witt

Live 
Oak

Jim Hogg

Mcmullen

Victoria

Gonzales

Nueces

Kleberg

Karnes Matagorda

Colorado

Austin

Jackson

Refugio

Jim Wells

Fort Bend

San Patricio

Calhoun

Aransas

LAKE
TEXANA

Choke 
Canyon 
Reservoir Rivers

Texas counties
CGC GAM Boundary
Lakes

500 - 550
550 - 600
600 - 650
650 - 700
700 - 750
750 - 800
800 - 850
850 - 900
900 - 950

Land-surface elevation (ft-MSL)
0 - 50
50 - 100
100 - 150
150 - 200
200 - 250
250 - 300
300 - 350
350 - 400
400 - 450
450 - 500

Legend

Land Surface Elevations

USGS 1990 Figure 2-3

NN

30 0 30 60 Miles



Duval

Bee

Kenedy

Brazoria

Lavaca

Goliad

Fayette

Brooks

Wharton

De Witt

Live Oak

Jim Hogg

Mcmullen

Victoria

Gonzales

Nueces

Kleberg

Karnes
Matagorda

Colorado

Austin

Jackson

Refugio

Jim Wells

Fort Bend

San Patricio

Calhoun

Aransas

Rivers

Legend

USGS 1946 Figure 2-4

NNPhysiographic Provinces
Coastal Prairies

Physiographic Provinces
in the Study Area

Texas counties
CGC GAM Boundary
Lakes



NUECES R

GUADALUPE R

LAKE 
CORPUS 
CHRISTI

COLORADO R

SAN BERNARD R

*A

PALO BLANCO CR

Duval

Bee

Kenedy

Brazoria

Lavaca

Goliad

Fayette

Brooks

Wharton

De Witt

Live 
Oak

Jim Hogg

Mcmullen

Victoria

Gonzales

Nueces

Kleberg

Karnes Matagorda

Colorado

Austin

Jackson

Refugio

Jim Wells

Fort Bend

San Patricio

Calhoun

Aransas

LAKE
TEXANA

Choke 
Canyon 
Reservoir

Webb

Rivers

Legend

Precipitation Zones

http://www.ocs.orst.edu/prism
2001 Figure 2-5

NN

Precipitation Zones (in/year)
22.5
27.5
32.5
37.5
42.5
55

30 0 30 60 Miles

Texas counties
CGC GAM Boundary
Lakes



Historical Annual Precipitation
for the Central Gulf Coast

1900 - 1999

Figure 2-6Rain Gage Data

Rain gages: (a)412173, (b)410639, (c)414058,
(d)412266, (e)414810, and (f)413063.

(c) Rain gage station: 414058

(d) Rain gage station: 412266

(e) Rain gage station: 414810

(f) Rain gage station: 413063

(a) Rain gage station: 412173

Mean = 33.56

(b) Rain gage station: 410639

Mean = 31.04

Mean = 20.29
Mean = 24.02

Mean = 23.56

Mean = 41.11
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Stratigraphic a nd Hydrogeologic
Units of t he C entral G ulfCoast

Figure2-9Ryder 1 988

Hydrogeo-
logic Units

Texas Coastal Lowlands

Strat igraphic Units

Alluvium

1 Present only in the subsurface
2 Catahoula Tuff west of Lavaca County

Oakville Sandstone

Fleming Formation
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Montgomery Formation

Bentley Formation
Willis Sand

Catahoula Sandstone or Tuff 2

Anahuac Formation 1

"Frio" Formation 1

Goliad Sand
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Figure 4-19

Observed Water Levels
Northern CGC

1990 - 1998

TWDB Database



Figure 4-20
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TWDB Database



Duval

Bee

Kenedy

Brazoria

Lavaca

Goliad

Fayette

Brooks

Wharton

De Witt

Live Oak

Jim Hogg

Mcmullen

Victoria

Gonzales

Nueces

Kleberg

Karnes
Matagorda

Colorado

Austin

Jackson

Refugio

Jim Wells

Fort Bend

San Patricio

Calhoun

Aransas

Rivers

Texas counties
CGC GAM Boundary

Legend

Study Area
Surface Geology 

for Recharge Zonation
Texas Bureau of 

Economic Geology 
1999

Figure 4-23

NN

Land Type
Alluvium of sand and mud
Aquifer recharge zone
Expansive clay and mud

Karstic Caliche
Loose surficial sand and silt
Major recharge sand

High to moderate premeability

Sand and mud
Sand and shell beach
Sand dune and blowout
Secondary aquifer recharge
Tuffaceous sand and mud
Windblown sand

30 0 30 60 Miles



bb

Duval

Bee

Kenedy

Brazoria

Lavaca

Goliad

Fayette

Brooks

Wharton

De Witt

Live Oak

Jim Hogg

Mcmullen

Victoria

Gonzales

Nueces

Kleberg

Karnes
Matagorda

Colorado

Austin

Jackson

Refugio

Jim Wells

Fort Bend

San Patricio

Calhoun

Aransas
Nueces

San Antonio-
Nueces

Nueces-
Rio Grande

Lavaca-
Guadalupe

Brazos-
Colorado

Colorado-
Lavaca

Lavaca

Colorado

Guadalupe
San 

Antonio

Rio
Grande

Texas counties
CGC GAM Boundary

Legend

River Basins
in the Study Area

USGS 1994 Figure 4-24

NN

30 0 30 60 Miles

River Basins
Brazos-Colorado
Colorado
Colorado-Lavaca
Guadalupe
Lavaca
Lavaca-Guadalupe
Nueces
Nueces-Rio Grande
Rio Grande
San Antonio
San Antonio-Nueces



Figure 4-25
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3-D Conceptual Model
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