
TEXAS BOARD OF WATES MOOTERS

Durvood Man ford, Chairman
P. M. Dixon, Member
0. Y. Dent, Member

Contamination Report Bo. k

REC0HHAIS3ANCX REPORT OH TES

MSXSRS VSLL REAR PUBOK, VfRARTOS COOTTY, TBA3

By

V. M. Sbamburger, Jr.
Geologist

December 1958



C0RT1VT3

Page

of conclusions. ........ 1

Introduction. 3
Geology and occurrence of ground water if
Quality of water in veil* 5
Possible eeuraes of contamination 7

Brine disposal la the Axtcnlns-Kubela oil field 9

P I 0 U 1 I 3

figure 1. Nap shoving looatlon* of veils and brine disposal
sitae near Pierce, Vsmrfcon County, Texas. . • •

2. Chloride concentration In relation to time and

rate of pumping, Uankln-Meyers irrigation veil •

3* IHigfemetic sketch shewing veil construction data
and generalised geology, Blshkln-Meyers Irrigation
veil

TAI1I8

Table 1. Partial analyses of vater from veils near Pierea,
Wharton County, Teams • 12

2* Quantities of brine disposed to earthen pits In
the Jnitchinu-JCubela oil field, Wharton County,

13



KtOOnklZ&MMCX REPORT Off TUB BISHCII-

MTOBtS VXLL BEAR PISCS, VHARTOff OKOfTY, TKZAB

»y

V. M. 3hemburger, Jr.

3UMMA1T OF 001CLU3I0R3

Water from the Blshkln-Meyers irrigation veil is indicated, by

comparison of chemical analyses, to be highly contaminated vlth respeet

tc chloride and sodium ions. Chloride is concentrated by approximately

170 times In comparison vlth concentrations found In uacontamlaatad

waters of nearby veils of similar depth.

The source of contamination is mot indicated to be of natural origin

because shallov strata generally contain water of excellent quality

throughout this area except in a fev areas vhere shallow veils acre been

reported to be contaminated by brine disposed to earthen pits.

Brine has been disposed la the area (figure l) for several years

amd may be the source of contamination In the Blshkln-Meyers veil, or

salt "ater may enter the fresh ground vater body through veils vhieh

penetrate oil-producing horlsons. Improperly abandoned oil valla are

reported by local persons, earthen pits ranging In depth from 5 to 15

feet are employed to dispose of approximately 500 barrels of brine

vlthln a half-mile radius of the contaminated veil (figure l).

Approximately 6,000 barrels per day are disposed to pits ranging la

depth from an estimated 15 to 30 feet at points one to tvo miles vest*

northvest of the veil. Brine has bean disposed In large euamtltles im

this area for a number of years.





Data obtained from pumping and sampling vater from the contaminated

veil do not permit identification of the stratigraphic interval In vhleh

the contaminant occurs. When the veil 1b abandoned, it should be plugged

vlth cement, opposite a 20-foot interral of the shale vhleh occurs between

depths of 123 and 167 feet in the veil, in order to confine the salt

vater to the stratum in valch it occurs.

DTTHODUCTiai

This report presents the results of a reconnaissance investigation

of the alleged contamination of a nevly-completed irrigation veil by

salt vater, approximately 2.0 miles northeast of Bl Campo, Wharton

County, Texea, on property owned by A. Bishkln and M. Meyers, in the

Butchins-Bubela oil field. The investigation vas conducted during

the period September 17-19* 195&, in response to a complaint by

Mr. Alrin Kuretscn of Pierce, Texas, a lessee of Bishkln -Mayers rice

land and the subject veil, and Mr. A. A. Wuenseh, vater veil drilling

contractor of II Campo, Texas*

The field investigation consisted principally of (l) pumping the

irrigation well to document the alleged contamination and to determine,

if possible, the 8tratigraphlo source of the coatamiweting salt amd the

chemical character of the contaminated vater, (2) selected sampling of

brine from oil producing horisons and of vater from lmrnntamianted valla

near the irrigation veil, (3) inspecting earthen pits employed for briao

disposal on leaees near, or updip from the Irrigation veil, amd estimating

amounts of brine disposed at each, and (fc) measuring vater levels la

selected veils near the irrigation veil.
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GEOLOGY AITD OOOURXflKS Of CKKXJKD WATBt

Strata penetrated by the Blahkin-Meyers Irrigation veil to a depth

of 250 feet are principally alternating sands, gravels, and clays or

•hales underlying approximately 25 f«ct of surflcial clay and caliche*

The strata belong to the Beaumont clay formation and possibly the Usels

formation of (emteraary sge. sb erldenee of abnormal geologic structure

in shallov strata is refleeted by available elactrie logs or by field

obaarvatlont. The normal attitude of strata in the area la gemtly

homoolinal, toward the southeast.

Ground vater occurs in all permeable tones belov the base of the

cal lens and clay in this area. It is supplied by precipitation an the

outcrop areas of the permeable strata and by direct inflltrmtion of

runoff through the beds of streams. Precipitation percolates) eovn to

the regional vater table and than movea vlth the vatar in a direction

determined by the established hydraulic gradient on the vater table.

A generalised log of the strata penetrated by the veil, aa oataInert

from the drilling contractor, Mr. A. A. Vuenaeh, is presented belov}

0- 28 Clay, black to brovn, and oaliehc vlth rod clay at the
baae.

26-128 Streaks of sand, gravel and clay, Including J6 fact of
water-bearing strata; coarse sand and gravel, l£t~l£6
feet.

128-lof Red shale and clay.

167-238 Streaks of fine scad, gravel and ahmle or clay.

23&-2%6 Solid clay or shale.

Information obtained from Mr. vmcnuh lneleates that the lemtlemlar,

permeable sand and gravel loncc occurring above the thick ahmle section



at 128 feet may be hydraulloally Interconnected, figure 3 shoes the vail

construction and pump setting in relation to the generalised geologic

section penetrated.

Hectrlenl logs of deep veils indicate that potentially usable

vater occurs in permeable sones to depths exceeding l£00 feet beneath

the area surrounding the Bishkin-Meyers vail*

quom of wAznt or wills

Water from domestic vatar veils (table l) sampled near the Bishkin-

Meyers irrigation veil ranging in depth from kO to 135 feet contained

leas than 100 ppm chloride ion vlth one exception, veil 5, figure 1,

vhleh contained kQo ppm of chloride, indicating that it is contssrtnatsd

when compared vlth other veils of slrnl lar depth in the area.

Water samples were taken from tvo irrigation veils (table l) and

partial chemical analyses were made by the united States Geological

Survey. The vater from veil 2 0aptelnod kk2 ppm of dissolved solids

and 66 ppm of chloride Ion after pumping far 10 minutes at aaprnvimmt sly

1,200 gpm.

The Bishkin-Meyers irrigation veil vac pumped for approximately *•*»

hours on August 17, 1958, at estimated rates ranging from 200 to 1,400

gpm. The veil vas not pumped for approximately 24 hours prior to

starting the test. During the first three minutes of pumping at 200-

250 gpm, the chloride content of the vater rammed from 2,100 to 10,000

ppm (figure 2). After 1C minutes pumping at this rate, the eaneantratloa

had increased to 11,600 ppm, ismalnliig approximately at this level

throughout the remainder of the teet.
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This pumping test shoved that the vater in the veil is highly

contaminated by chloride Ion and sodium ion in comparison vlth the Quality

of vater in the uncontamlnated irrigation veil sampled (veil 2) and

Indicates that the degree of contamination is little affected by varying

pumping rates between 200 and l,k00 gpm. After an overnight shut-dovn,

samples vere taken again from the veil during the first tvo minutes of

pumping. Analyses of these samples shoved that the quality of vater in

the bore of the veil freshens under static veil conditions (figure 2).

The veil contained approximately 18,500 ppm dissolved solids and 11,300

ppm of chloride after being pumped for an hour at 1,400 gpm on August 16

(veil 1, table l).

Ugh chloride concentration vas not apparent in vater from veil 2

during the 1958 irrigating season despite its proximity to the Bishkln-

Meyer veil. The depths of the tvo veils are approximately copal.

Samples of brine from tvo producing oil sands of the Butealna-nmbcla

field vere taken and partial chemical analyses obtained (table l). The

analysis of brine from veil 3 is representative of the quality of brine

disposed on leases closest to the Bishkln-Meyers veil. The brine is

slallar in chemical character to brine from veil a vhleh is representative

of large amounts of brine disposed dally at points one to tvo miles

vest-northvest of the subject veil. Brines from both horlsons contained

approximately 6*,000 ppm of dissolved solids and 40,000 ppm of chloride

ion.

P0S8IBLI SO0RCB8 OP OOsTfAMTJATIOe!

The contamination in the Bishkin-Meyers veil Is not considered to

be of natural origin. Available electrical logs in the area surrounding





the veil do not shov the quality of vater in strata above 600 feet.

Kbvever, vater of good-to-excellent quality occurred in all sands at

the 600-foot level and to depths exceeding 1,000 feet, according to

electrical logB run prior to 19*/0* local residents report that high

salinity vae unknovn in shallov ground vater prior to the advent of oil

development In the area.

They also report that surface casing vas pulled during World War II

from tvo abandoned veils close to the contaminated irrigation veil but

this has not been verified. An investigation of that report by the

Texas Railroad Commission vas inconclusive, but original reporta in

files of that agency indicate the veils vere properly plugged vhen they

vere abandoned.

Brine disposed through earthen pits as constructed and used in

this area, given sufficient time under hydraulic gradients created

by pumping, could aove tovard present or future irrigation veils in the

area.

BRIBE DISPOSAL II TO BuTCHIB&^CunXU OIL TOLD

Oil vas reportedly discovered in this field in the late thirties

but large amounts of brine vere not produced vlth the oil until the

mid-forties, vhen original reservoir pressures had declined considerably.

At present, a large percentage of veils in the field are produced by

natural gas-injection systems. Barthen pits have been employed to diapoae

of all brine produced vlth oil in the area near the El*hkln«Meyers veil,

tax-then pits examined range from approximately 5 feet to 30 feet in

depth and from 400 to approximately 15,000 square feet in area. An
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exposed earth section in a Ltevly-excnvated pit estimated to be 30 ieet

deep consisted of a fev feet of red-brown clay overlying approximately

25 feet of ejray est11cue vlth some reddish clay in the lover part. Belov

this, reportedly, va* *. permeable sand vhleh vas obscured by vater In

the pit. The described section is typical of materials removed from

deep disposal pits In the area. According to statements of oil-field

vorkers, the pits are commonly bottomed in the first "dry" sand beneath

the caliche and clay vhen large quantities of brine oust be disposed.

Brine introduced into the pits may percolate into the sands and move

dovnvard to the vater table, 30-35 feet belov ground level.

Brine discharged through these pits may join the fresh grouna-vater

body which is constantly but slovly moving beneath the pits under an

established hydraulic gradient. The brine nay then move along vlth tbe

ground vater vhile settling dovnvard due to greater density. Diffusion

of the brine with the fresh vater is usually United.

Brine moving from a particular pit or pits may directly encounter

some veils, may be dravn Into others by pumping, and may miss ethers

entirely in moving beneath a particular area. Shallow, domestic veils

completed at levels considerably above the salt vater may not be con

taminated by brine moving directly beneath them.

Measured vater levels indicate that the ground vater body moves in

an east-southeasterly direction, generally toward the Colorado Biver.

The Bishkin-Meyers veil is approximately 1.5 miles east-southeast of many

pits vhleh dispose large volumes of brine dally (figure l). Other pits

vhleh dispose smaller quantities of brine are near the veil.



11

Estimated quantities oi1 brine disposed dally to each pit or group

of pits Inspected during this investigation are presented in table 2.

Approximately 275 barrels per day are disposed vlthln 350 yards of the

veil (pits 8 and 13, figure l) and approximately 6,000 barrel* are

disposed dally in the area vest-northvest of the veil (pits !-?> fi&ure 1)

The chemical character of brine disposed In both areas is essentially the

acme (table l). In addition to existing disposal pits shown on figure 1,

abandoned sites exist near tne irrigation veil vhere brine was disposed

to pits for nany years.



Table 1.-Partial analyses of vmtcr from veils near Pierce, Wharton Comnty, Texas

e

\ Veil Approximate
depth of
veil (ft)

Use •

of

veil

Ovners or

operator
of veil

Water* level '
•

- Chemical ana!Lyses ^constituents lh p»}~
nun-

ber If
Depth
belov

ground

Dste

ured

Total
solidsg/

Chlo

ride

Sodium Cal- fegne-
cium slum

Bicar

bonate

Carbon
ate

15-
phate

Silica

i 2^9 irriga
tion

k. Bishkln and

M. Meyers 33- •* 9/17/58 18,500 11,300 5,300 1^50 205 303 0 101 23
i

! 2
I
i

237 irriga

tion

Louis Kainer -- 442 66 66 82 13 369; 0 9 25

i

3 5,000 oil

veil

C. Andrade III 66,200 1*0,200 23,800 1,400 224 153 j 0
!

456 32

5,000 oil

veil

Oilcrease Oil

Company -- 65,100 39,300 23,800 1,250 141

!

287 ; 0 398 29

; 5
i

i

50 domes

tic

k. Hubenak

"

1+80,' —
i

!

!
i 1

• 1

i

• 6
i

106 domes

tic stod

J. f. Kiibela 30.9 9/19/58
"

50

1

1
- | -

1
i

1

7 ko% domes

tic

J. W. Kubela — 80
"" " 1 " | -

i

8 68 domes

tic stock

k. Bishkln and

M. MeyerB 31.5 9/18/58

1

8oi —
!

— --

i

135' domes

tic

J. A. Pilip 31.2 9/19/58 — 90
" '" 1

— --

10 65' aban

doned

8. Kainer 3^.0 9/19/58 Bo vater sample

1
1

taken

I I

11 240' irriga
tion

i—

8. Kainer 33-5 9/I9/581 No vatei sample taken

i

1

i
\J Humber correspond to numbers used on figure 1,

2/ Sum of determined constituents



Table 2.-Omantitiee of brine disposed to earthen pits in the Hutchlns-Kubela oil field,
Wharton County, Texas

Reference

number

of pit

(figure 1)

1

2

3

4

5

6

7

8

9

10

n

12

13

Oil producing lease

W. W. Duson "B"

W. W. Duson nCn

W. W. Duson "D"

Bergvell - Montgomery

J. A. Wright

J. f. Kubela estate

J. W. Kubela

A. Bishkln and M. Meyere

J. W. Kubela

J. W. Kubela "A"

J. W. Kubela "C

A. Mielson (?)

A. BlahkTn and M. Meyers

T0TAI4

Bane of operator
Estimated

disposal rate

(WO

Operator-
reported rate

(l??7)(rr4)

Gilcrease Oil Company 1,350 1,120

Ollcrease Oil Company 900 630

Qilcrease Oil Company 8oo 1,460

L. M. Josey, et al 2,170 2,536

Adams & Haggerty —- kS

Adams & Haggerty 1,550 1,740

Adams a Haggerty 700 620

C. Andrade, III — 262

Gilcrease Oil Company — 15

Ollcrease Oil Company 4 5

Gilcrease Oil Company 40 43

C. Andrade, III (T) 205 —

Ollcrease Oil Company 1? 11

7,734 8,510

Ui


