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PURPOSE 
The primary purpose of this study was to develop Geographic Information System (GIS) 
models of the average annual Carrizo-Wilcox groundwater elevations within Rusk County for 
the years 1999 and 2009 through 2016 and then to develop GIS models of the average annual 
Carrizo-Wilcox groundwater elevation changes within Rusk County for the years 2009 
through 2016 using the 1999 GIS groundwater elevation model as the basis for determining 
these changes. 
 
SOURCES OF GROUNDWATER ELEVATION DATA INPUT INTO THE GIS MODELS 
Carrizo-Wilcox groundwater elevations used to develop the 1999 GIS model were obtained 
from the Texas Water Development Board’s (TWDB’s) online Groundwater Database.  
Carrizo-Wilcox groundwater elevations used to develop the 2009 through 2016 GIS models 
were predominantly obtained from Rusk County Groundwater Conservation District (RCGCD) 
and supplemented with groundwater elevations obtained from the TWDB’s online 
Groundwater Database. 
 
METHODS 
Groundwater elevation data was compiled from 215 water wells in Rusk and surrounding 
counties. Annual averages for Carrizo-Wilcox water levels were calculated for each well. 
Annual averages were calculated for 1999, and 2009 through 2016. These data were then 
imported into a GIS database, using the latitude and longitude coordinates associated with 
each well. 
 
The annual average groundwater elevations for each year were interpolated to a raster 
format. Since data from outside the county were used, the raster was then clipped to the 
county boundary. From the raster, a surface model depicting the average Carrizo-Wilcox 
groundwater elevation across the county was generated for each year. These surfaces were 
used to map/contour the average annual Carrizo-Wilcox groundwater elevation for Rusk 
County for the years 1999, and 2009 through 2016. The models were also used to calculate 
the overall countywide average groundwater elevation for each year. 
 
Since the Groundwater Availability Model (GAM) uses the 1999 average Carrizo-Wilcox 
groundwater elevation as a baseline for determining the desired future condition (DFC) of the 
Carrizo-Wilcox aquifer in Rusk County, the surface models for 2009 through 2016 were 
compared to the 1999 surface model. The 1999 surface was subtracted from each 
subsequent year, producing a difference model depicting the change in groundwater 
elevation (positive or negative) since 1999. These difference models were used to map the 
Carrizo-Wilcox groundwater elevation changes for the years 2009 through 2016. The models 
were also used to calculate the total amount of change from the 1999 baseline across Rusk 
County for each year. 





293.34

287.90

284.45

282.63

285.87

286.23 288.72 288.37

1999 Baseline 
Groundwater Elevation

299.91

275.00

280.00

285.00

290.00

295.00

300.00

305.00
20

09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

G
ro

u
n

d
w

at
er

 E
le

v
at

io
n

 (
F

ee
t,

 M
S

L
)

Groundwater Elevations (2009 - 2016)

Baseline Groundwater Elevation (1999)

Groundwater Elevations Linear Trendline (2009 - 2016)

AVERAGE ANNUAL

CARRIZO-WILCOX GROUNDWATER ELEVATIONS
(Measured 2009 to 2016)



-6.57

-12.01

-15.46

-17.28

-14.04 -13.68

-11.19 -11.54

-7.46 -7.89 -8.30 -8.70
-9.07 -9.44 -9.79 -10.13

-20.00

-18.00

-16.00

-14.00

-12.00

-10.00

-8.00

-6.00

-4.00

-2.00

0.00
20

09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

D
ra

w
d

o
w

n
 (

F
ee

t)

Average Annual Drawdown

GAM Predicted Drawdown

Average Annual Drawdown Trendline (2009 - 2016)

AVERAGE ANNUAL CARRIZO-WILCOX DRAWDOWN
(BASED ON 1999 GROUNDWATER ELEVATION BASELINE)

VS.
GAM PREDICTED DRAWDOWN

(2017 DFC)



COUNTY 1999 2009 2010 2011 2012 2013 2014 2015 2016

Rusk 23 102 142 121 122 108 106 113 114

Smith 6 3 6 5 4 4 4 4 5

Cherokee 3 3 2 3 1 2 2 3 2

Nacogdoches 5 4 4 4 4 4 4 4 4

Shelby 2 2 2 2 2 2 2 2 2

Panola 6 5 4 4 5 5 5 4 5

Harrison 1 1 2 1 1 1 1 1 1

Gregg 3 2 2 1 1 0 2 2 2

TOTAL 49 122 164 141 140 126 126 133 135

Source of Data:  RCGCD (155 Wells) and TWDB (60 Wells)

(By County and Year)

Summary of the Number of Water Wells Used to Model the Average Annual Carrizo-Wilcox                 
Groundwater Elevations in Rusk County



300

290

27
0

280

350

33
0

310

360

340

32
0

26
0

25
0

24
0

370

380

230

39
0

400

220

41
0

21
0

420

20
0

43
0

190

440

180

46
0

17
0

470

16
0

490

400

280

29
0

240

340

37
0

32
0

240

290

36
0

350

250

230

300

240

220

25
0

19
0

330

38
0

270

360

310

300

320

270

300

29
0

36
0

260

26
0

280

26
0

220

330

260

260

23
0

31
0

360

250

340

320

370

350

84

79

43

42

64

32
2259

323
31

5

59

204

259

Overton

Henderson

New London

Mount Enterprise

O0 6 12 18 242 4

Miles

> 500

450 - 500

400 - 450

350 - 400

300 - 350

250 - 300

200 - 250

150 - 200

100 - 150

< 100

Average Annual Carrizo-Wilcox
Groundwater Elevation
(in feet MSL) - 1999

 1999 
Average Annual Carrizo-Wilcox Groundwater Elevation

 299.91 feet MSL 



29
0

30
0

28
0

270

260

240

250

330

340

310
320

350

36
0

230

370

38
0

220

390

210

200

190

400

18
0

41
0

42
0430

440

170

47
0

50
0

240

31
0

260

31
0

20
0

270

290

39
0

30
0

37
0

220

26
0

240
35

0
36

0

280
310

26
0

220

230

250

34
0

23
0

34
0

200

33
0

24
0

23
0

250

21
0

250

310

290

290

260

32
0

320

35
0

300

36
0

33
0

280

20
0

240

23
0

270

27
0

34
0

280

280

320

260

340

220

84

79

43

42

64

32
2

259 31
5

Reklaw

Overton

Henderson

New London

Mount Enterprise

O0 6 12 18 242 4

Miles

> 500

450 - 500

400 - 450

350 - 400

300 - 350

250 - 300

200 - 250

150 - 200

100 - 150

< 100

Average Annual Carrizo-Wilcox
Groundwater Elevation
(in feet MSL) - 2009

 2009 
Average Annual Carrizo-Wilcox Groundwater Elevation

 293.34 feet MSL 



280

270

240

25
0

29
0

260

330

340

30
0

320
310

230

220

350

36
0

37
0

380

390

210

20
0

40
0

410

42
0

430 44
0

190

450

180

170

51
0

34
0

300

29
0

30
0

350

31
0

26
0

32
0

23
0

23
0

270

290

310 210

370

31
0

230

280
300

21
0

380

270

250

270

25
0

270

270

31
0

240

27
0

2
80

320

24
0

390

32
0

230

290

36
0

21
0

260

350

240

23
0

31
0

28
0

33
0

30
0

24
0

320

34
0

310

350

22
0

33
0

260

340

25
0

300

210

84

79

43

42

64

259

31
5

149

135

204

Overton

Henderson

New London

Mount Enterprise

O0 6 12 18 242 4

Miles

> 500

450 - 500

400 - 450

350 - 400

300 - 350

250 - 300

200 - 250

150 - 200

100 - 150

< 100

Average Annual Carrizo-Wilcox
Groundwater Elevation
(in feet MSL) - 2010

 2010 
Average Annual Carrizo-Wilcox Groundwater Elevation

 287.90 feet MSL 



29
0

280

270

24
0

250

26
0

330
320

300 310

230

22
0

340350

360
37

0

380

210
200

190

390

180

400

41
0

42
0

430

450

170

34
0

23
0

260

270

33
0

270

320

25
0

260

34
0

2
90

350

21
0

22
0

260

240

280

420

270

290

330

280

31
0

26
0

35
0

310

300

23
0

270

240

290

210

25
0

24
0

320

280

280

370

30
0

220

290

380
27

0

230

350

28
0

21
0

360

330

230

32
0

22
0

350

28
0

270

26
0

340

250

30
0

26
0

270

220

21
0

84

79

43

42

32
2

259

31
5

149

Reklaw

Overton

Henderson

New London

Mount Enterprise

O0 6 12 18 242 4

Miles

> 500

450 - 500

400 - 450

350 - 400

300 - 350

250 - 300

200 - 250

150 - 200

100 - 150

< 100

Average Annual Carrizo-Wilcox
Groundwater Elevation
(in feet MSL) - 2011

 2011 
Average Annual Carrizo-Wilcox Groundwater Elevation

 284.45 feet MSL 



280

270

24
0

25
0

26
0

290

330

300

320

310

230

220

340

350

36
0

210

370

38
0

390

200
190

180

400

410

42
0430

440460

47
0

170

29
0

250

240

360

24
0

280

26
0

350

290

400

320

290

350

320

230

21
0

300

260

300

25
0

310

34
0

23
0

240

270

30
0

28
0

270

28
0

260

170

220

270
290

35
0

32
0

230

26
0

230

31
0

33
0

21
0

330

30
0

240

290

240

34
0

84

79

43

42

64

32
2

25
9

31
5

149

Overton

Henderson

New London

Mount Enterprise

O0 6 12 18 242 4

Miles

> 500

450 - 500

400 - 450

350 - 400

300 - 350

250 - 300

200 - 250

150 - 200

100 - 150

< 100

Average Annual Carrizo-Wilcox
Groundwater Elevation
(in feet MSL) - 2012

 2012 
Average Annual Carrizo-Wilcox Groundwater Elevation

 282.63 feet MSL 



28
0

24
0

250

260

27
0

290

330

300

320

310

230

220

340350

360
37

0

380

210

390

200

190

40
0

410

430

44
0

450

180

170
160

520

330

250

260

210

25
0

29
0

28
0

270

29
0

290

360

34
0

320

32
0

31
0

220

370

21
0

30
0

330

21
0

230

270

28
0

240

210

310

300

300

300

280

280
230

28
0

230

29
0

36
0

28
0

35
0

270

350

260

340

33
0

27
0

260

21
0

290

26
0

30
0

250

32
0

26
0

30
0

350

84

79

43

42

64

259

31
5

149

135

Tatum

Reklaw

Overton

Henderson

New London

Mount Enterprise

O0 6 12 18 242 4

Miles

> 500

450 - 500

400 - 450

350 - 400

300 - 350

250 - 300

200 - 250

150 - 200

100 - 150

< 100

Average Annual Carrizo-Wilcox
Groundwater Elevation
(in feet MSL) - 2013

 2013 
Average Annual Carrizo-Wilcox Groundwater Elevation

 285.87 feet MSL 



28
0

25
0

26
0

240

270

290

330
320

300

310

230

220

340

35
0

360

370

38
0

390

210
200

190

40
0

410

42
0

18
0

44
0

47
0

17
0

30
0

230

260

24
0

35
0

25
0

33
0

41
0

27
0

230

230

29
0

270

26
0

320

26
0

300

32
0

310

26
0

250

250

21
0

280

210

35
0

280

270

26
0

350

300

370

220

360

33
0

210

290

240

32
0

340

28
0

30
0

30
0

270

31
0

290

220

34
0

21
0

84

79

43

42

64

25
9

315

149

Reklaw

Overton

Henderson

New London

Mount Enterprise

O0 6 12 18 242 4

Miles

> 500

450 - 500

400 - 450

350 - 400

300 - 350

250 - 300

200 - 250

150 - 200

100 - 150

< 100

Average Annual Carrizo-Wilcox
Groundwater Elevation
(in feet MSL) - 2014

 2014 
Average Annual Carrizo-Wilcox Groundwater Elevation

 286.23 feet MSL 



280

290

250

260
24

0

270

330

30
0

320
310

230
220

340350

36
0

37
0

380

210

200

390

190

180

400

42
0

43
0

440

450

470

17
0

240

25
0

280

310

29
0

23
0

280

220

290

300

310

33
0

320

360

32
0

250

310

370

350

270

32
0

270

290

230

28
0

340

280

210

350

24
0

23
0

310

230

230
290

270

350

240

350

21
0

34
0

33
0

270

21
0

21
0

270

300

280

35
0

240

290

210

84

79

43

42

64

32
2

259

323

31
5

149

135

Reklaw

Overton

Henderson

New London

Mount Enterprise

O0 6 12 18 242 4

Miles

> 500

450 - 500

400 - 450

350 - 400

300 - 350

250 - 300

200 - 250

150 - 200

100 - 150

< 100

Average Annual Carrizo-Wilcox
Groundwater Elevation
(in feet MSL) - 2015

 2015 
Average Annual Carrizo-Wilcox Groundwater Elevation

 288.72 feet MSL 



290

280

250

260

24
0

27
0

330

300

320

310

230

220

340350

36
0

37
0

380

210

39
0

200

190

400

410

42
0

430

180

45
0

470

17
0

400

280

280

36
0

290

240

280

22
0

350

280

320

25
0

290

250

27
0

36
0

300

320

28
0

290

280

240

220

280

33
0

290

31
0

310

290

340

30
0

35
0

26
0

230

250

270

220

230

270

200

35
0

31
0

350

270

21
0

21
0

30
0

26
0

32
0

350

33
0 310

270

84

79

43

42

64

32
2

25
9

315

149

135

259

Tatum

Reklaw

Overton

Henderson

New London

Mount Enterprise

O0 6 12 18 242 4

Miles

> 500

450 - 500

400 - 450

350 - 400

300 - 350

250 - 300

200 - 250

150 - 200

100 - 150

< 100

Average Annual Carrizo-Wilcox
Groundwater Elevation
(in feet MSL) - 2016

 2016 
Average Annual Carrizo-Wilcox Groundwater Elevation

 288.37 feet MSL 



-10
0

10

-2
0

20

-30

30

50

40

-40

60

70

-5
0

80

-60

-70

-80

-7
0

0

-30

-40

-1
0

-3
0

-10

50

0

10

80

-30

20

-70

-1
0

0

-4
0

-4
0

30

-20

-50

-10

-1
0

-2
0

50

10

-4
0

-4
0

-5
0

-2
0

10

10

-4
0

-4
0

-40

4030

-40

0

-1
0

-3
0

20

-30

-60

20

10

-50

-1
0

-3
0

-40

-5
0

-20

-2
0

30

0

tu84

tu79

tu322

tu315

tu259

tu135

tu259

Tatum

Reklaw

Henderson

Mount Enterprise

tu43

tu42

tu149

tu64

tu323

tu64e

Overton
New London

O0 6 12 18 242 4

Miles

> 120 Increase

90 to 120

60 to 90

30 to 60

0 - 30

-30 to 0

-60 to -30

-90 to -60

-120 to -90

> -120 Decrease

Average Annual Carrizo-Wilcox
Drawdown (in feet) - 2009

 2009 
Average Annual Carrizo-Wilcox Drawdown

 -6.57 feet 

NOTE: Drawdown calculated based on 1999
Carrizo-Wilcox average groundwater elevation



-1
0

0

-20

-3
0

-4
0

-50

-60

10

20

30

40

50

60

90

70

80

-7
0

-8
0

-9
0

-1
0

60

20

-10

-6
0

-30

50

10

10

-20

-60

-2
0

-1
0

-30

-1
0

10-50

-50

60
-20

20

-40

0

-30

0

-6
0

-40

-5
0

-4
0

0

-6
0

-10

-1
0

-4
0

-50

-1
0

-1
0

10

-2
0

10

-10

-1
0

-1
0

-30

0

-30
10

-3
0

40

30

-1
0

-40

-7
0

-4
0

20

-2
0

-50

0

0

-30

-60

-30

10

-70

tu84

tu79

tu43

tu315

tu135

Reklaw

New London

Mount Enterprise

tu322

tu42

tu149tu259

tu259

tu64

tu323

tu64e

Overton

Henderson

O0 6 12 18 242 4

Miles

> 120 Increase

90 to 120

60 to 90

30 to 60

0 - 30

-30 to 0

-60 to -30

-90 to -60

-120 to -90

> -120 Decrease

Average Annual Carrizo-Wilcox
Drawdown (in feet) - 2010

 2010 
Average Annual Carrizo-Wilcox Drawdown

 -12.01 feet 

NOTE: Drawdown calculated based on 1999
Carrizo-Wilcox average groundwater elevation



0

-20

-10

10

-30

20

-4
0

30

40

50

-50 60

70

80

90

10
0

110

-6
0

-70

-8
0

-9
0

-8
0

-1
0

-70

-9
0

-30

-5
0

0

20

10

-4
0

-2
0

0

-6
0

-4
0

-3
0

-2
0

30 -30

-50

-6
0

0

0

-5
0

-3
0

-4
0

-10

-5
0

-40

10

20

-5
0

0

-2
0

-20

-60

0

-10

-40

-4
0

-2
0

-10

0

-3
0

10

-50

-40

-10

-1
0

0

0

-5
0

100

0

-70

-3
0

-70

-3
0

-40

-10

-1
0

-4
0

-40

-40

-10

-30

-40

-6
0

tu84

tu79

tu315

tu149

Reklaw

Overton

Mount Enterprise

tu43

tu322

tu42

tu259

tu259

tu64

tu323

tu135

tu64e Henderson

New London

O0 6 12 18 242 4

Miles

> 120 Increase

90 to 120

60 to 90

30 to 60

0 - 30

-30 to 0

-60 to -30

-90 to -60

-120 to -90

> -120 Decrease

Average Annual Carrizo-Wilcox
Drawdown (in feet) - 2011

 2011 
Average Annual Carrizo-Wilcox Drawdown

 -15.46 feet 

NOTE: Drawdown calculated based on 1999
Carrizo-Wilcox average groundwater elevation



-20

-30

0

-4
0

-10

10

-5
0

20

30

40

-6
0

50

60

-70

70

80

90

10
0

-80

-90
-1

00

-4
0

-30

-7
0

0

-2
0

-5
0

0

-30

-20

30

-20

-6
0

-30

-10

0

-70

0-30

-50

-50

-40

-3
0

0

-3
0

10

-2
0

-60

-2
0

-10

-4
0

-10

-1
0

20

-50

0

-70

20

-3
0

-4
0

-5
0

-4
0

20

-40

-20

20

10

0

-8
0

-40

-6
0

-3
0

0

-10

-2
0

0

-1
0

-5
0

-6
0

-5
0

-4
0

tu84

tu43
tu135

Reklaw

Mount Enterprise

tu79

tu322

tu315

tu42

tu149tu259

tu259

tu64

tu323

tu64e

Overton

Henderson

New London

O0 6 12 18 242 4

Miles

> 120 Increase

90 to 120

60 to 90

30 to 60

0 - 30

-30 to 0

-60 to -30

-90 to -60

-120 to -90

> -120 Decrease

Average Annual Carrizo-Wilcox
Drawdown (in feet) - 2012

 2012 
Average Annual Carrizo-Wilcox Drawdown
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NOTE: Drawdown calculated based on 1999
Carrizo-Wilcox average groundwater elevation
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 2013 
Average Annual Carrizo-Wilcox Drawdown

 -14.04 feet 

NOTE: Drawdown calculated based on 1999
Carrizo-Wilcox average groundwater elevation
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 2014 
Average Annual Carrizo-Wilcox Drawdown

 -13.68 feet 

NOTE: Drawdown calculated based on 1999
Carrizo-Wilcox average groundwater elevation
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 2015 
Average Annual Carrizo-Wilcox Drawdown

 -11.19 feet 

NOTE: Drawdown calculated based on 1999
Carrizo-Wilcox average groundwater elevation
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Average Annual Carrizo-Wilcox Drawdown
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NOTE: Drawdown calculated based on 1999
Carrizo-Wilcox average groundwater elevation
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