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RECONRAISSANCE RAEPORT ON TEE BISHKIN-
MEYERS WELL NEAR PIERCE, WHARTON OQUNTY, TEXAS
|2 4
V. M. Shesburger, Jr.

SUMARY OF CONCLUSIONS

Water from the Bishkin-Meyers irrigation vell is indicated, by
comparison of chemiceal analyses, to be highly contaminsted with respect
tc chloride and sodium ions. Chloride is concentrated by approximately
170 times in comparison with concentretions found in uacontaminated
vaters of nearby vells of similar d.cpth.

The source of contamination is mot indicated to be of natural origin
because shallow strata generally countain wvater of excellent quality
throughout this area except in a fev areas vhere shallow wells have besn
reported to be contaminated by brine disposed to earthem pits.

Brine has been disposed im the ares (figure 1) for several years
and may be the source of contaminatioa im the Bighkin-Meyers well, or
salt vater may enter the fresh ground wvater body through wells which
penetrate oil-producing horisons. Improperly abeadoned oil wells are
reported by local perscas. Exrthen pits rangimg in depth from 9 to 15
feet are employed to dispose of approximately 500 darrels of brime
vithin & balf-mile redius of the contaminated vell (figure 1).
Approximately 8,000 barrels per day are disposed to pits renging ia
depth froa an estimated 15 to 30 feet at points cne to two miles vest-
northwvest of the vell. Arims has been disposed in large quantities ia

this area for a number of years.
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FIGURE I.- Map showing approximate location of wells and brine disposal sites near

Pierce, Wharton County, Texas




Data obtained from pumping and sampling water from the contaminsted
well 4o not permit identification of the stratigraphic interval in whieh
the contaminant occurs. When the vell is abandoned, it should be plugged
vith cement opposite & c0O-foot interval of the shale which occurs betveen
depths of 128 and 167 feet in the well, in order to confine the salt

water to the stratum \u whfch {t occurs.

INFTRODUCTION

This report presents the results of a reconnaissance investigation
of the alleged contamination of a newly-completed irrigation well by
salt vater, approximately 2.0 miles northeast of El Oampo, Wharton
County, Texms, on property owned by A. Bishkxin and M. Msyers, in the
HButchina-Kubela oil field. The investigation wvas conducted during
the period September 17-19, 1958, in response to a eomplaint dy
Mr. Alvin Kuretscn of Plerce, Texas, a lessee of Bishkin-Meyers rice
land and the subject vell, and Mr. A. A. Wuensch, wvater well drilliing
contractor of Kl Campo, Texms. ‘

The field investigation comsisted principally of (1) pumping the
irrigation vell to document the alleged contamination and to determine,
if possible, the stratigraphic source of the contaminating salt aad the
chemical character of the contaminsted vater, (2) selected sampling of
brine from oil produsing horisons and of vater from uncontamiasted wells
near the irrigation well, (3) tnspecting esrthen pits employed for brine
disposal cn leases near, or updip from the irrigation vell, and estimating
amounts of brine disposed at esch, and (b) measuring vater levels ta

selected vells near the irrigation well.



GE0IOCY AMD OOCURREICE QF GROUND WATER

Streta penetrated by the Bishkin-Meyers irrigation vell to s depth
of 290 feet are principally alternating sands, grsvels, and clays or
shales waderlying epproximetely 25 feet of surficial clay and ealiche.
The strata belang to the Beaumont clay formation and possibly the Iissie
formation of Qmternsary sge. FNo evidence of abnormal geologie strusture
in shallov strata 4s reflected by available electric logs or by field
observations. The sormal attitude of strata in the area is gemtly
bomoclinal, toward the southeast.

Ground water occurs in all permsable zones bdelov ths base of the
caliche and clay in this area. It is supplied by preecipitation om the
outerop areas of the parmeable strata and by direct infiltrstien of
runoff through the beds of streams. Precipitation persolates down to
the regional vater table and then moves vith the vater in a directica
detormined by toe established hydrmulic gredient on the vater tadle.

A generalized log of the strata penetreted by the well, as obtaiaed
from the drilling comtracter, Mr. A. A. Wuensch is preseated bdelow:

0- 28 Clay, dlaek to brown, and caliche vith red slay st the
base.

28-128 Stresks of samnd, gravel and elay, inelwding T6 feet of
;:::::-buriu strete; coarse sand and grevel, 100-128

128-157 Red shale and clay.

167-238 Streaks of fine samd, gravel aad shale or clay.

238-248 0114 elay or shals.

Information obtained from Mr. Veusnseh iadieates that the lemtieular,

permeable sand and grevel sones ossurring above the thick shale section



at 128 feet may be hydrsulicelly interconnected. Figure 3 shows the well
comstruction and pump setting in relation to the generalized geologle
section penetrated.

Klectrieal logs of deep wells indicate that potentially usadle
nmmammunom.wmmmmmoregsmm

the ares surrocunding ths Bishkin-Neyers well.

QUALITY OF WATHR IN VELLS

Weter from domestic vater vells (tedle 1) sampled nesr the Rishkin-
Meyers irrigatioa well ranging in depth from K0 %0 135 feet oontained
less than 100 ppm chloride ion vith ome exeeption, vell 5, figure 1,
vhich eontained 480 ppm of chloride, indicating that it 1s contasminsbed
vhen compared with other wells of sixilar depth in the area.

Water samples vere taken from two irrigation wells (tadble 1) snd
partial chemical anslyses were made by the United States Oesclogical
Survey. The water from vell 2 contained M2 ppm of dissolved solids
and 66 pym of chloride jon after punmping for 10 mimutes at spyproximately
1,200 gpm.

The Bishkin-Meyers irrigation well was pumped for approximately feur
bours on August 17, 1938, at cstimsted rates renging from 200 to 1,400
gm. The vell was not pumped for appreximately 24 hours prier te
starting the test. During the first three minutes of pumping at 200-
290 gpm, the chloride content of the wvater ramged from 2,800 to 10,000
pmm (figure 2). After 10 minutes pumping at this rate, the somsentration
bhad increased to 11,600 ppm, resaining approximately at this level
throughout the remainder of the test.
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Figure 3. - Diagramatic sketch showing well construction data and
generalized geology, Bishkin-Meyers irrigation well



™is pumping test shoved that the water in the well is highly
contaminated by chlorids ion and sodium ion in comparison vifh the qmality
of water in the uncontaminated irrigation vell sampled (well 2) and
indicates that the degree of contamination is little affected by varying
pumping rates betveen 200 and 1,M00 gym. After an overnight shut-dowm,
samples were taken again from the well duriag the first tvo ainutes of
pumping. Analyses of these samples ghowed that the quality of water in
the dore of the vell freshens under statie vell conditions (figure 2).
The vell contained approximately 18,500 ppm dissolved solids and 11,300
ppm of chloride after being pumped for an hour st 1,400 gpm on August 18
(vell 1, table 1).

Eigh chloride concentrstion wvas not epparent in vater from vell 2
during the 1958 irrigating sessun despite its proximity to the Bishkim-
Meyer well. The depths of the two wells are spproximately equal.

Sumples of brine from tvo producing oil sends ef the HRutchins-Eubela
field vere taken and partial chemical anslyses obtained (tadle 1). The
analysis of brine frox vell 3 is representative of the quality of drine
disposed on lsases closest to the Bishkin-Meyers well. The drine is
siailar in chemical character to brine from well M which s represeatative
oi large smounts of brine disposed daily at points one to twe miles
wvest-northwest of the subjeet well. Rrimes from both horisons coatained
approximately 65,000 ppm of dissolved solids aad 40,000 pym of chloride

ion.

POSSIBLE SOURCES OF COFTAMIBATION
The contaminatiom in the Bishkin-Meyers well is mot comsidered to

be of natursal origin. Available electrical logs in the area surrounding
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FIGURE 2.- Chloride concentration in relation to time and rate of pumping, Bishkin-Meyers irrigation well



the well do not shov the quality of water in streta above 600 feet.
Hovever, water of good-to-cxcellent quality occurred in all sands at
the 600-foot level and to depths exceeding 1,000 feet, according to
electrical logs run prior to 1940. local residents report that high
salinity wae unknown in shallov ground water prior to the advent of oil
development in the area.

They 8ls80 report that surface casing vas pulled during World War II
from two abandoned vells closs to the caontaminated irrigition vell but
thie has not Leen verified. An investigation of that report by the
Texas Railroad Commission wvas inconclusive, but original reports in
tiles of that agency indicate the vells were properly plugged when they
vere abandoried.

Brine disposed through earthen pits as constructed and used in
this area, givea sufticient time undsr hydraulic gradients created
by pumping, could move toward present or future irrigation vells in the

area.

BRINE DISPOSAL IN THE HUTCHINS-KUBEIA OIL FIKLD
011 vas reportedly discovered in this field in the late thirties
but large amounts of brine vere not produced vith the oil until the
mid-forties, vhen original reservoir pressures had declined consideradly.
At present, a large percentage of vells in the field are produced by
naturel gag-injection systeas. Karthen pits have baen employed to dispose

of all brine produced with oil in the area near the Eishkinieyers well.

Barthen pits exsmined range from approximstely 5 feet to 30 feet ian

depth and from 400 to approximately 15,00C square feet in area. An
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exposed earth gection in a newly-excevated pit estimated tc be 30 teet
deep consisted of a few feet of red-brown clay overlying spproximately
25 feet of gray caliche with some reddish clay in the lower part. Below
this, reportedly, was &« permesble sand which was obscured by water in
the pit. The described section is typleal of materials removed from
deep disposal pits in the area. According to statements of oil-field
vorkers, the pits are commaonly bottomed in the first “dry" sand teneath
the caliche and clay when large quantities of brine must be disposed.
Brine introduced into the pits may percclate into the sands and move
downward %o the water table, 30-35 feet below ground level.

Brine dlschearged through these pits may Join the fresh grouna-water
body which is constantly but slowly moving beneath the pits under an
established hydraulic gradient. The brine may then move along with the
ground va.ter while settling downwvard due to greater density. Diffusion
of the brine with the fresh water is ususlly limited.

Brine moving from s particular pit or pits may directly encounter
some vells, may be drswn into others by pumping, and sy miss others
entirely in moving bencath a particular area. Shallow, domestfc wells
completed at levels considerably above the salt water may not be con-

ted by brine moving directly beneath them.

Msasured wvater levels indicate that the ground vater body moves in
an east-southeasterly direction, generally toward the Colorado River.
The Bishkin-Meyers vell is approximately 1.5 miles east-southeest of many
pits vhich dispose large volumes of brine daily (figure 1). Other pits

vhich disjose smmller quantitiecs of brine are near the wvell.
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Extimated quantities 01 brine disposed daily to esci: it or zgroup
of pits inspected during tiuls investigmation are presented in tmble 2.
Approximately 275 Larrels per day are disposed within 35C yards of thae
vell (pits B8 and 13, figure 1) and approximately 8,000 barrelas are
disposed datly in the area vest-uorthvest of the well (pits 1-7, figure 1).
The chemical cheracter cf Lrine disposed in both areas 1g esacntially the
same (table 1). In addition to existing disposal pits shown on figure 1,
sbandoned sites exist ncar the irrigation vell where brine was idispoesed

tc pits Tor many years.
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Tadle l.-Partial analyses of water from Vells near Piearee, Wharton County, Texas

FWell TApproximate] Use Owners ar | Water level Chemital es (canstittents ih ppm) }
| mm- | depth of of operatar Depth Dmte | Total Sodium | Cal- e- |Bicar- - [8aX- T81Ticq)
“ber 1/| well (ft) | well of well belov meas- |solids2/|ride i cium | sium |bonate | ate |[phate
] ! ground ured l
’ — - (rt) —~+
L 2kg irriga- L. Bishkin and |
j tion M. Meyers 33.4 9/17/58/18,500 ‘11,3001 5,300 | 1,450 205 303; © 101 23
| | - '
P2 237 irriga- lLouis Kainer -- -- L2 66 66 | 82 13 369 0 9| 25
! tion ‘ }
r. | ;
3 5,000 loil r. Andrade III} -- -- 66,200 | 40,200}{23,800 1,400 22h 153i 0 k56| 32
‘well ) | ] |
{ : | !
t |
4 5,000 Lo11 g(}ilcrea.se 011 | ! :
vell Fompany -- -- 65,100 39,300’23,800] 1,250, 14 287 o 398| 29
s 50 domes- W. Hubenak | - -- -- 480 - o - -- - -- -
| tic ; I ! j
: . LI ' | | l
S 106 domes- W. F. Kubela | 30.9 9/19/58] -- | 50, -- -- - -- -- - --
i ;tic stock , l g :
! ! ! | !
7 Lo 'domes- W. W. Kubela - -- -- 8o| -- -- -- - - - --
‘tic . ' :
! i
8 68 domes- WM. Bighkin anq ! ‘ | !
ticstock M. Meyers ! 31.5 9/18/58{ -- 80i  -- . -- -- -- -- - --
9 135'  |domes- [J. A. Filip 31.2 9/19/58| -- 9 -- ;i -- - - - - -
| tic é
10 65’ | aban- {8. Kainer 34.0 9/19/58| Ho watexr! sample| taken
“ | aoned ' ! ; !
1 240! !1rr15a- 8. Kainer 33.5 9/19/58{No water| sample| taken '
S s tion I , | I

1/ Bumber correspond to numbers used on figure 1.
2/ Bum of determined constituents

et



Table 2.-Gunantities of brine dispossd to earthen pits in the Hutchins-Kubela oil field,
Wharton County, Texas

Reference
mumber Estimated Operator-
of pit 01l producing lesse Name of operator disposal rate reported rate
_(rigure 1) (bpd) (1957) (bpd)
1 W. W. Duson "B" Gilcrease 01l Cum 1,356 1,120
2 ¥. W. Duson "C" Gilcrease 01l Company 900 630
3 W. W. Duson "D" Gilcrease 01l Campany 800 1,480
b Bergwell - Montgomery L. M. Josey, et al 2,170 2,536
5 J. A. Wright Adams & Baggerty - L8
6 J. F. Kubela estate Adams & Haggerty 1,550 1, ThoO
7 J. W. Kubels Adams & Haggerty 700 620
8 A. Bishkin and M. Meyers C. Andrade, I1I --- 262
9 J. W. Kubela Gilcresse 01l Company --- 15
10 J. W. Kubela "A" Gilcrease 01l Campany L4 5
1 J. W. Kubela "C" Gilcrease 01l Company Lo 43
12 A. Nielson (1) C. Andrade, III (1) 205 -
13 A. Bighkin and M. Meyers Gilcrease 01l Company 15 _u
| OTALS 7,73 8,510

£



