TEXAS WATER DEVELOPMENT BOARD HYDROIL OGIC ATLAS NO. 2

Well 06—36—602 Well 18—49—-101
‘ Ogallala Aquifer DALLAM  [SHERMAN ANSFORTPCoL TREE[UPSCOMS AREAS EXPERIENCING SIGNIFICANT Trinity (Paluxy) Aquifer
@
| o S N enton Count
. Carson County . =l o GROUND—WATER LEVEL DECLINE, D y
< HARTLEY © /17 /75 |ROBERTS [HEMPHILL 9004 oo o
B N e 1980—1990 g
£ _u5 . MOORE SON . c —3204
5 ! 3\ A OLDHAM POTTER | CARSON | GRAY |WHEELER 8 3404
§_4ng A S “.:":4," By ;u
o -4554 - - - . A (PR L . 7 3_360'
s IR B s T ) Ny [T ey JANIE PAYNE, GEOLOGIST £ 300
o WOR
@ ) L]
© 465 T T T T T - 1991 S 400 T T T v T
1980 1982 1984 1986 1988 1990 PARM;R_ "CASTRO | SWISHER | BRISCOE | FALL |crito— 1980 1982 1984 Y 1986 1988 1990 1992
Year #: 9 b« RESS ear
Well 49—-14—-720 BaEY [ <] ~{ o | momey |comme ARDEMAN = Well 34—-38-805
. S 5 o) LB : RV Y5 H
Hueco Bolson Aquifer - 7 s wonTa JoLay Carrizo—Wilcox Aquifer
LauB - FOARD :
El Paso County _ HALE ol - - LAMAR Smith County
COCHRAN|HOCKLEY | yBBOCK | CROSBY | DICKENS |  KING BAYLOR | ARCHER ON —JORA JER
- ) KNOX COOKE( kb, gul FANNIN o ® ® =310 o I
8 1201 "~ S B ‘ ETA BOWIE e 0
£ a0l . L T~ . o . YOAKUM| TERRY | L STONE— | 4ASKELL | THROCK— JACK WISE ’ /’/ HUNT 2 |Mus| 2 CASS £ =9
& 10 N Larza | YT WAl MORTON | "¢ ( gl oINS | 2 2 5 350
© UI;E"?ON“’ ECamplo 2
T 1 s — oo
B _ | GAINES ASHER | JONES BHACKEL-KtepHens| PALO | PARKER el DALLAS WA UPSHUR £ )
£ 150 S A DAWSON |BORDEN | scuRRY FORD PINTO gy} _ £ 300
D% i - | AUFMAN| —— ‘-\"”J HARRISON 8 410 |
-180 : . - . - ANDREWS ARTIN WITOHELL | MOLAN | TAYLOR JCALLAHAN| eastLAND |eratH \" 00 | \6n (" Ews VAN ZANDTY ™, ' ; 986 : 1990
1980 1982 1984 1986 1988 1990 S|  owago i N 7 ANOLA 1980 1982 1984 1 1988
oo T "N & ot O ausc Year
EL'PASO T hypsPETH ECTOR | MIDLAND g g SlEnD! o
: CULBERSON M COKE | RUNNELS | coLEmAN & 9
\—‘fi':i WINKLER L_Aﬁmc:sTERUNG o \COMANCHE LB’qﬁ\gg W __ " ANDERSO q‘%‘ 2 SHELBY Well 40—24—301
— FAMLTON DA | o, TN ° Qq%% z Trinity (Hosston) Aquifer
ANE | yPTON  [REAGAN MILLS { o - @
e o NS O » HousToN 5. © BEL e McClennan County
REEVES ToM | concro| MG Pav g . LNy 7 Leon ANGELINAN_Z % 210 — ————
Well 46—44—803 GREEN CULLOCH 4845 Aup asastoR EC VY NEALLS - é 3
i PN i TRINI A 2304
Cenozoic Pecos : MENARD A 1 L/ MADISON POLK g £ 50
Alluvium Aquifer ‘ S eoos SCHLEICHER T BURNET 7 & kR YLER 5
Reeves Count < CROCKETT 7 RAZOS{-o \irs o | SAN = 270
TTON o JACINTO
- Y * X ANy, 3 gupeson HARDIN 2 290
E 554 - . o o KIMBLE PILLESPIE  BLancod  1ravis nGTON ONTCOMERY \ LIBERTY ANG 3 310
c TERRELL VAL VERDE EDWARDS £ e ° 330 , . : . ;
. 601 KERR _KENDAL) HAYS ASTROP AN O JEFFERSON 1980 1982 198 1985 1988 1990 1992
¥ REAL P EAYETTE B\ e NGRS BERS Year
5 6549 TN T : PRESIDIO BREWSTER BANDERA 8 COMAL ALDWE! 9
8 704 : P s e . . 7] ADALUPE COLORADO °
£ 954 . e KINNEY | UVALDE | weDINA ONZALES | |, uaca i AL Well 65-04-310
8 & _ BEXAR ARTON N BRAZORIA Gulf Coast (Evangeline) Aquifer
1980 1982 1934Y 1986 1988 1990 ~ dom s0m O€ wiTT Harris County
ear MAVERICK]  zavaLp ' 2) AF{"SCOSA croride ™ T uatacoroa » -220 SR : :
o \‘ KARNES K
. g
- - GOLIAD > £ 940
EXPLANATION DIMMIT / | LA SALLE MCMULLEN BEE e 5
EFUGIO £ 9604
Based on decline of water LIVE OAK ]
levels in wells, 1980-1990 weBB | - — SAN PATRIG %__230'
UVAL ]
WELLS
Declines of 20—40 feet in water table areas Well 77—07—201 NUECES Well 68“01 *505 ° 300 T v T : T
. . . s . 1980 1982 1984 1986 1988 1990
Carrizo Aquifer - Trinity (Hensell—Cow Creek) Aquifer Year
Declines greater than 40 feet in water table areas Frio COUﬂty Kerr COUﬂty
§ -165+ o . ZAPATA NIM HOGG| BROOKS [KENEDY E 200 o e
W (M8
Declines of 50—100 feet in artesian areas £ 754 < -0+
© - o 5
5 71859 . STARR 3 220+
- Declines greater than 100 feet in artesian areas o 1954 , R WILLACY o -230
- . HIDALGO -
= N £
3 2054 T N CAMERON *é‘?"o'
o h (=]
=215 T T T T T —-250 T T T T T
i i i 1980 1982 1984 1986 1988 1990 1380 1982 1984 1986 1988 1990
Seae Year Year




EXPLANATION

This map is the third in a series that depicts areas of water-level decline in Texas. Water-level measurements were made when
wells were not being pumped in order to portray changes in static water levels. Contour intervals of 20 and 40 feet describe
water-level declines in water-table, or unconfined, aquifers. A 20-foot decline under such conditions is more significant than
the same decline in an artesian aquifer; therefore, larger contour intervals of 50 and 100 feet were used to illustrate declines
in the artesian, or confined, aquifers where water exists under pressures greater than atmospheric. The portion of the map
covering the High Plains was first published as Hydrologic Atlas No. 1 (Ashworth, 1991). The remainder of the map was
prepared using measurements from 683 wells.

The following were the only areas in the state to have experienced declines in the static water levels of major aquifers.
Localized cones of depression in areas not depicted on the map had no static water level measurements for comparison.
Calculations of areas affected by water-level declines delineated on the 1980-1990 map are approximate.

El Paso County -

High Plains -

Reeves County -

Hill Country -

Winter Garden -

North Texas -

The combination of small amounts of naturally occurring recharge (rainfall) with historically large
amounts of artificial discharge (pumpage) created large water-table declines in northwest EI Paso County.
The 1980 to 1990 water-level decline rates in the Hueco bolson ranged from 0.5 feet/year near the
eastern boundary of the regional cone of depression to greater than 5 feet/ year near the municipal
pumpage areas. Declines in excess of 40 feet within the City of El Paso were also displayed on the 1970-
1980 and 1975-1985 decline maps. Water levels in the Mesilla bolson continued to decline in the
same area (between Anthony and Canutillo) as depicted on the 1975-1985 decline map due to contin-
ued heavy irrigation and municipal pumpage.

Artificial discharge from pumping wells often exceeded recharge, especially in heavily irrigated areas
(e.g. Gaines, Parmer, Dallam, Hartley, and Moore Counties) and in municipal wen fields (e.g. near
Amarillo in Carson County). From 1980 to 1990, approximately 20 percent of the Texas High Plains
experienced a water-level decline in the Ogallala aquifer greater than 20 feet; from 1975 to 1985
approximately 27 percent of the area was so affected. Greater amounts of rainfall, particularly from
1985 to 1988, more efficient irrigation techniques, and a decrease in irrigated acreage (due in part to
landowners’ participation in the Conservation Reserve Program) were responsible for rising water levels
during this period

Twelve square miles of irrigated land in south-central Reeves County continued to experience a water-
table decline from 1980 to 1990. This area was part of the decline in the Cenozoic Pecos Alluvium
aquifer covering 25 square miles as illustrated on the 1975-1985 map.

In the 1980-1990 period, locations of water-level declines in excess of 40 feet in the Trinity outcrop
area coincided with the Kerrville/western Kendall County region that is growing in population. De-
cline in the Middle Trinity (Hensell-Cow Creek) aquifer in excess of 20 feet covered 350 square miles in
the Hill Country of south-central Texas. The only cone of depression in the artesian portion of the
Lower Trinity (Hosston) aquifer, present from 1975 to 1985 around Bandera, continued to exist from
1980 to 1990.

Intensive irrigation pumpage drastically lowered water levels in the artesian portion of the Carrizo,
aquifer in Zavala, Frio, and Atascosa Counties. Water-level declines during the 1980-1990 period in
excess of 50 feet covered 125 square miles. These were not depicted on the 1975-1985 decline map,
but were shown as having existed from 1970 to 1980 covering slightly different areas in Zavala, Frio, La
Salle, and Dimmit Counties. One small area of water-table decline in excess of 20 feet also existed in the
outcrop portion of the Carrizo in northern Atascosa County.

This region extends from the Texas-Oklahoma border in the north to Hood, Johnson, and Ellis Coun-
ties, inclusive, in the south. From 1980 to 1990, water-level declines in excess of 50 feet characterized
approximately 23 percent of the region underlain by the artesian portion of the Trinity aquifer in north
Texas. By contrast, 31 percent of the area experienced declines in excess of 50 feet from 1975 to 1985.
Although the Dallas-Fort Worth metropolitan area no longer uses as much ground water as in the past,
outlying municipalities began to rely increasingly on ground water, thus the locations of significant
decline in the Trinity aquifer shifted slightly from their previous positions on the 1975-1985 decline
map.



Central Texas -

Northeast Texas -

Greater Houston -

Declines in excess of 100 feet in the Antlers aquifer occurred in the City of Sherman well field, in the
communities of Luella and Cannon, and in Collinsville. In the Twin Mountains portion of the aquifer,
declines greater than 100 feet developed in the Denton-Lincoln Park vicinity, in Bedford northeast of
Fort Worth, and in Johnson County east of Alvarado and Grandview. Wells completed in the Paluxy
aquifer experienced declines of less than 100 feet, as illustrated in the accompanying hydrograph of a
well in Denton County. Long-term declines did not occur in the outcrop area of the Trinity aquifer in
Montague, Wise, Parker, and Hood Counties.

In this report, the central Texas region extends from the southern borders of Hood, Johnson, and Ellis
Counties in the north to Travis, Williamson, and Milam Counties, inclusive, in the south. The exten-
sive area of water-level decline in excess of 50 feet in the artesian portion of the Trinity aquifer present
in north Texas extended south to Travis County. From 1975 to 1985, 81 percent of the region using
the artesian portion of the Trinity aquifer experienced this decline, as compared to 70 percent from
1980 to 1990.

In the 1980-1990 period, heavy pumpage from the high concentration of large capacity public sup-
ply and industrial wells caused localized cones of depression to develop in the Middle and Lower
Trinity sands in excess of 100 feet. The largest of these, a 270-foot decline in the Hosston (Lower
Trinity), occurred beneath the City of Lorena in McLennan County; a second, centered around Itasca
in Hill County, was the extension of the Johnson County cone of depression; a third included the
communities of Aquilla (Hill County) and Laguna Park (Bosque County); and a fourth, characterized
by a 130-foot decline in the Hosston, occurred beneath Florence in Williamson County.

During the 1980-1990 period, four cones of depression developed in the outcrop areas of the Trinity
aquifer. Two of these were in western Coryell County, a third occurred in the western corner of Bosque
County, and a fourth encompassed the eastern third of Somervell County.

From 1980 to 1990, three areas of water-table decline in excess of 20 feet covered a total of 220 square
miles in Van Zandt, Henderson, and Freestone Counties in the Wilcox outcrop belt. A fourth cone of
depression in the Simsboro Sand Member of the Wilcox aquifer covered nearly 75 square miles in
Robertson and Milam Counties. By contrast, only a small portion in northwestern Van Zandt County
(30 square miles) experienced a water-table decline during the 1975-1985 period.

The 300-square-mile area of Carrizo-Wilcox artesian decline in excess of 50 feet depicted on the 1975-
1985 map in Smith County increased to 425 square miles from 1980 to 1990, and an additional cone
developed along the northern border of the county. With the exception of the decline in excess of 100
feet in the City of Lufkin well field in north Angelina County, the three small cones of depression in
the artesian portion of the Carrizo-Wilcox of northeast Texas from 1975 to 1985 were no longer
present in the 1980-1990 period.

The 20-foot water-table decline in the Harris/Fort Bend/Brazoria Counties region covered 800 square
miles on the 1975-1985 decline map; decline in this area exhibited a dramatic decrease to 45 square
miles in five isolated cones of depression in Fort Bend County and western Harris County during the
1980-1990 period. Moreover, only 2.5 square miles in southwest Harris County experienced a de-
cline of over 40 feet in comparison to the 250 square miles as shown on the 1975-1985 map.

Decline in the artesian portion of the Gulf Coast aquifer exhibited a less dramatic areal reduction -
although much of the City of Houston has begun to use surface water, population growth in the
northwest suburbs has necessitated continued reliance upon ground water. The 485-square-mile area
covered by the 50-foot decline from 1975 to 1985 shifted to northwest Harris County and covered
430 square miles. Declines greater than 100 feet covered only 12 as compared to 200 square miles in
the 1975-1985 decade.
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