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ARTRISAR VATER £ FHD HRKHART ARBA, SOVTHEAN ANDGRSOW COWRY, THEAS
by
leslie G. Mciilddon
INTRODUCTION

Rura} repidents in tho Elckart arca in gouthern Ardersen Counmty, obtain
mWmewmmM@mwmw‘m;my
 formation. oo woter 40 confined in o sand ab deptho senglng fromsT to 95
fest belew land curface and 1o under sufficient artesian prossure to produce
floving velle. UYells, solemic shct-bolas, and cprings in arens below elevation:
'3%?@% (dntum mean cea lovel) conscquentiy dtecharge ortesien vater by fres
flov unleso they aye capped.

The Board of kater Epginecre received written compladnts £rom Mr. :.,’A'. ‘
Ferry steting that Mr. Sealy Sowell, tenoot on Joe Spiviale farm permittod o
“wel) (Weld 1, mbamdﬁma)mmmmubmmgbmﬁuduéaofme
vater. Also @ citizens' committoe, heuded Ly Mr. D. B. lestherwood, visited tho
Board's office in Austin end regested $hat an investigation be made on the above
mentioned complaints.

mmwﬁamm@mwwmummmmmimam
7601, Volume 41, Vermen's Civil Statutes of the Stote of Texes to datormine 1£
the law wes applicobie. TReo ares Vo vicited Cctober 16, 17, and 18, 1956 4n
coupany vith Mr. Ceorge Ia Bounty, Inveptigator for the Board. Tho aree cone
oideved in this report 16 ebout 28 squere miles in the vicinity of Hihart
(figare 1). Toe coourrence of artesien vater in the upper sand of the Quean
City Sormation and related conditicns of rechiorgs, dicecharge and use are
described. Unconfined vater in the shallcw sudsurface and confined waler in



Flgare 1.~ Index aep of Toxas showing ares covered
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fornations below the Queen City sand ave considered briefly. AlL known wells, shot
holes and springs that discharge ground water for non-beneficial use are located
on Figure 2 and information abou% them is given in table 2.

The area lies near the axis of the East Texas syncline, a regional, structural
trough plunging southwest. A sequence of Eocene sedimentary formstions consisting
of persistent and lenticular beds of sand, clay and shale occupy the trough (figure
3). Near the trough axis the sequance has an aggregate thiciness of more than
3,200 feet. Only formations of the Claiborne and Wilcox groups were studied in
this investigation. Informetion concerning rock types and their water bearing
characteristics are given in table 1. The Midway group is excluded from this study
:muumwucmmmm.

The Queen City formation forms rolling sand covered hills over all of the
Elkhart area. The surficial sand of the Queen City is 5 to 15 feet thick; it
grades into & sandy clay end then to a tight clay 40-75 feet thick. Below this clay
there is 30-50 feet of artesian water sand. mmn-tmmwu-.w
by clay or shale, are reported in the Queen City formation.

The Reklaw formation is ebout 100 feet thick. It lies between the Queen City
and the Carrizo formation. The Carrizo, a predominantly medium-grained sand, 150-
165 feet thick, produces good guality water locally. 0il is produced from the
Carrizo sand near Elkbart.

The above formations, are underlain by those of the Wilcox group. In table
1, the Wilcox group includes three formations, but as a practical matter no
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FIGURE “3
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distinction 45 made by drillers in the Hlkhart aves. %The Wileox growp is 1,850-
2,000 fect thick and consists principally of massive ssnde interbedded with clay .
' ood chale. Some bYeds of sand in tho Wilcox are permeable and thus are potential
sources of water cupply for the Elkhart arca. |

The Mkbart greben 40 the major structural feature in tho area. The graben
ves mapped by B. He Sellards cnd leo Headridcks, (1946, Structural Hap of “exas)
by cantouring the Georgetown limestone between elevations of 5,000 to 6,000 fect
belov menn ees level. Comtours dreasm on the top of the Carrico send, ghows this
cams gemsral trend of major feulting (Pigure ). HMr. Dalo Shroyer of Crockett
Drilling Company eud Mr. Giboon of Gibson Irilling Company ctate that there ave
emaller faults apgociated probadly with the major femlts of the Elkhart greben.

The two major faults trending west-gouthvest, thst defiue the greben, also
form the northwast and southeast Loundaries of the challow artooicn receIvoir.
Gne 1o about 33 miles morthvest and one about 24 miles coutheagt of Elshazt. Both
Mr. Gibson and Mr. Shroyer belicve that the Elkhaxt greben hae downdropped ebout
50 to 100 fest reiotive to 4te bounded oides, and thet northesst of the city the
rock formations slope southwest into the graben o form & cmall monocline. Farther
eost nesr the tovn of Sldcun thio monocline formp & structural trap which contatns
o4l in ¢he Carriso sand ab depths ranging from 430 to 480 fect bolow land ourdece.

GROUND-VATER QCCURRENCE
Ground vater in the Elkhert ares cceurs in o small unsonfined (wter tedble)
aqifer and several ghallov end deep confined (artesian) aquifers. Hater levels in
the unconfined aguifer are near land surface, the depth depending upcn the tepo-
graphic situation. Water tablo meacuremonts of 8.:5 fect below the lend surfuce
were obbtained in welle 31 and 32 (table 2). Rsportediy 4t ie Gecper at higher lend
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elevations. Water in a shallov confined aguifer is under sufficient artesian head
to produce flowing wells in areas in which the surface elevation is below 304 feet
above mean sea level.

Precipitation and runoff temporarily saturate surficial deposits of send under-
lain by fmpermeable clay. Wells tapping these surficial sands go dry in periods of
drought. Water in the shallow sands contains objecticuable quantities of iron which
presumsbly are derived from the Weches formation. Reportedly it stains plumbing
fixtures and containers & deep red.

% The artesian aguifer of concern in this investigation is in the upper part
of the Queen City formation. This equifer is a gray, poorly cemented, medium-
grained sand, about 30-50 feet thick, and is confined above and belov by clay
layers. The artesian reservoir thus formed ls defined also by structional
concitions becsuse it occupies the Elihart greben. Its nortiwest and southeset
sides are bounded by faults of the graben. Well 1: which is south of the southeast
fault, encounted the first good water sand at 370 feet below land surface according
%o the driller, Mr. Dale Shroyer. Outside of the graben near Slocum, Gibeson Drilling
Company found no usable water to a depth of 280 feet in the Queen City formation.
™vo other sand layers are present in the Queen City formation in the Elkhart area
but data concerning their hydrologic conditions are not available.

The hydraulic gradient is southwest hence ground water moves southwest from
the ares of recharge to points of discharge. The recharge area lies about &
S0 12 miles northeast of Elkhart vhere the sand is cexposed! at higher elevations
but its areal exten® is not known. The sources of recharge sre direct precipitation
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' No samples of the artesisn water were obtained in this investigation. Mr.
Thomss, Mayor of Elkhart, reported that analyses of water samples from well
indicated that its utility was limited only by the high iron content (about 1.5
ppm). The quality of the artesian weter makes it more desirable for most uses
than the unconfined weter which prior to Lg49 had been the principal source of
domestic and stock supplies.

mmmmmmmmmmmm.
However, because of expense of deep drilling, these sands are not tapped. in
this aree except for mmicipal supply at Elkbart. '

Prior to 1949, the artesisn water dlscharged only from springs and from
two very old shot holes, 23 and 2%. Local residents vere unavare that good
quality artesian vater could be reached at & depth of 100 feet uutil & seismic
erev in 1947 drilled shot holes through the producing sand and abdndoned them
open, uncaged and some flowing. Since this date, several wells have been drilled
into this agquifer (table ).

Much of the water discharged is not beneficially used. sShot holes 15
through ok are on right-of-way of Farm to Market road 1017 and an unnumbered
dirt road. Shot holes 13, 14, and 25 are privately owned. Water discharged from
shot boles 3 and &% supplies many peopie in the area who transport the water



to their homes in barrels.

Wells 3 and 6 are not capped and flow continuously. Well 1 is capped and was
shut in at the time of the investigation. Mr. J. A. Perry reported in his letter
of complaints that well 1 was allowed to flow for long periods for no apparent
beneficial use.

;u»J.a.mmw.mm»«mmmmza?
to maintain storage in fish ponds. Mr. Sealy Sowell and Mr. C. L. Howell irrigate
uﬁmmmz.hms. The resmainder of the wells in the area supply
vater for stock and domestic use.

Reportedly artesisn pressure in the aquifer has steadily declined in the last
.mmﬂmwmxymmumummmmmwm
of what they were two years ago. Some wells and springs have ceased to flov.
The effect of increased discharge and deficient preciptation in the present
drought which began in 1950, has caused & decline in the ertesian hesd of the
squifer. The coubined flow of the springs cbserved is estimated st 135 gpm
(gallons per minute). The amount of artesisn veter discharged anmually from
vells, ehot holes and springs is estimated to be sbout 865 sere feet. Data
concerning the aerial extent and hydrologic properties of the intake and cateh~
ment aress are lacking. According to records of the U. S. Weskher Bureau from
the Palestine precipitation station, Anderson County, the average annual defieiency
in normal precipitation since 1951 has been 8.03 inches.
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SUMARY

The shallov artesian aquifer of the Queen City formmtion is small and has a
emall recharge in the Elkbart area. The artesian head bas declined due to increased
discharge from wells and shot holes, and decreased recharge from precipitation in the
present drought.

Some of the well owners belleve some of the discharge is nol used Leneficially
and have requested that the Board of Water ingineers control the alleged waste.
There are two wells and 13 shot holes that discharge water by free flow,

Conservation of the shallow artegién vater for stock and domestic uses is
important to the local rural economy. The unconfined ground-water reserveir in these
surficiel sands underlain by relatively impermesble clay is not dependable. More-
over the chemical guality of the water is inferior to thsi in artesian reservoirs.
mmm«mmmnmmmmm
mert would entail considersble expense. Bvery effort should be made therefore to
elininate waste of the shallow artesian water.

SUGGESTED CONSERVATION MEASURES

Wells 3 and 6 are odequately cased but should be capped. ALl shot sholes that
supply domestic and gtock water should be cased 5o that they may be capped when not
in use. To shut off the flows of unused shot holes, a cement plug can be spotted
in the upper confining clay layer. Prior to cementing operstions mud should be
pusped into the holes under pressure to temporarily siut off the flow. The usual
method of applying mud under pressure is through the drill stem of & rotary drilling
mmwmmun.nmmymmumu'mm
mading opersticns. It s suggested that a specislized cementing fim do the
cementing.
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Table 2.~ Partial record of wells, springs and shot holes in the
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