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TEXACO CVU #3 WATER STUDY

On Tuesday, October 17, 1988, Texaco Production Supervisor
for the Buckeye, New Mexico area were alerted to possible
groundwater contamination. This problem was discovered as a
result of elevated <chlorides on their Central Vacuum Unit
Water Supply Well #3.

The finding of the well occurred as a result of regularly
scheduled testing of all fresh water wells in the Vacuum
Field. The New Mexico Oil Conservation Division was notified
immediately of +these findings, as were other waterflood

operators in the Vacuum Field.

The OCD initiated the groundwork for solving this problem.
A thorough Bradenhead Survey was conducted on all producing
and injection wells within a half mile radius of +the
contaminated water well CVU #3. The results of the survey

provided no clues as to the source of contamination.

Secondly, a map was constructed of the area showing all
flowline and gathering system lines in +the area and a
physical inspection was made to check for leaks; none were

found.

Thirdly, a trench and ditch line were constructed along the
CVU #3 water line and around the well site area to check for

intrusion from surface area; nothing was found.




With all the basic groundwork completed to no avail, a

meeting was held on Friday. October 20, with Eddie Seay,
Field Representative Supervisor for NMOCD and Jerry Hexton,
District Supervisor-0CD, Texaco Superintendent Wayne
Minchew, Texaco Engineer Russell Pool and Texaco’s

Environmental Affairs person Robert Browning in attendance,
to discuss where to go from there. It was decided and agreed
upon that Texaco would begin drilling monitor wells around
the contaminated site in hopes of pinpointing the direction
and source of the contamination. The drilling and study of
the area will be a cooperative effort between OCD and Texaco
personnel, with decisions agreed upon by both. It also was
decided to shut in surrounding water supply wells to prevent
the drawing or movement of the contaminant. The volume of CVU
#3 was increased to 10,000 BPD to help keep the contaminant
confined to one area. Daily testing of the water well will

continue throughout this project.



SITE EVALUATION AND DESCRIPTION

The contamination site is located in Buckeye, New Mexico,
approximately 25 miles west of Hobbs, New Mexico. The area
in question is in the Vacuum Field, heavily covered with
producing oil, gas and water injection wells. The Vacuum
Field has been of special interest for several years because
of waterflows encountered while drilling, attributed to the

pressured-up salt formation in the area.

A committee was formed in 1877, comprised of OCD representa-
tives and industry people to study the area for possible
source. A waterflow committee was formed from producing
operators in the field. Technical staff were put on the
committee to keep up with and monitor waterflows, pressures
on injection wells, drilling activity and quarterly sampling
of fresh water wells. The Texaco CVU #3 water well was

found as a result of this study.

CVU #3 water supply well location: NE 1/4 Section 6 -
Township 17 South - Range 35 East, Lea County. The well is
completed in +the Ogallala formation, a predominant fresh
water aguifer in SE New Mexico. This well produces in excess
of 5,000 barrels per day from a depth of 130 feet; +the
primary use of +this water is makeup water for Texaco's
waterflood system. Our study was concentrated within a half

mile radius of this well.



S8ite Geology

Geographically, the site is situated near the western bound-
ary of the southern extension of the High Plains in South-
eastern New Mexico. Topographically, the Southern High
Flains, a plateau, rises approximately 100 to 300 ft. above
the surrounding region and slopes to the Southwest at 10 to

20 ft. per mile.

The formation of interest in this area was the DacCum group,
or "Redbed” and the Ogallala. The relatively impermeable
shale facies of the upper portion of +the Triassic Redbed
represent the lower limit of the overlying Ogallala aguifer.
Texaco’s WSW #$#3 1is completed in and producing from the

saturated thickness of the Ogallala aquifer.

The Triassic Redbeds are composed of red to reddish brown
mudstone with minor interbedded sandstone. This clay forma-
tion which underlies the fresh water aquifer is very
irregular, varying in depth as much as fifty feet. Where
the redbeds are exposed to the surface, it appears the
changes and irregularities are due to stream erosion. These
ridges and channels along with the southeastward dip of the
redbed surface control the direction and movement of ground

water in the lower portion of the "Ogallala" formation.



The Ogallala formation overlying the redbeds was found to
consist of an upper unit of very dense light gray, beige to
light pink caliche that contained occasional thin layers of
light to medium brown very fine-grained silty sand. This
upper caliche unit ranged in thickness from 28 +to 80 ft.
Underlying the upper caliche unit, the Ogallala formation
consisted of unconsolidated, loose to very loose very fine-
grained clean to silty sand with some medium to coarse-
grained, clean +to silty sand containing occasional small
diameter gravel with occasional thin layers of very fine +to
medium grained sandstone and sandy clay. Immediately below
the middle wunit and just above the base of the Ogallala
formation a 2 to 12 ft. section of <c¢lean 1/8 +to 1/2 in.

diameter gravel was encountered.

The Ogallala aquifer commonly yields 250 to 800 gallons per
minute (gpm). and locally yields as much as 1000 gpm in some
wells. The Texaco WSW #3 produced at a rate of 140 gpm and

as much as 290 gpm during our water study

The gquality of the ground water in the Ogallala formation is
reported to be generally suitable for domestic, municipal
and irrigation use. Water in this area is also used for

makeup waterflood projects. The study concentrated on the

quality of water in the Ogallala formation.




Summary of Study

With the completion of the preliminary ground work, test
well drilling began. The first series of wells drilled were

selected to eliminate the obvious sources of contamination.

Test well #1 was drilled to the NW, the direction of natural

waterflow in Southeastern New Mexico.

Test well #2 drilled to the SE to eliminate the closest pro-

ducing oil well.

Test well #3 drilled to +the NW, offsetting Texaco’s #138

injection well.

Test well #4 drilled to the South, offsetting Texaco’s #98 &
162. These wells, in early 1980, had large salt waterflows,
which were contained in large reserve pits and hauled to a

proper disposal site.

Test well #5 drilled North to eliminate any possible source

from production or injection in this area.

Test well #6 drilled Northeast to eliminate any possible

source from production in this area.




Test well #7 drilied S/5W toward Texaco CVU #137. This
injection well had pressure show up ocn the intermediate

casing while it was being monitored.

The water analyses in test wells 1-6 all tested good, but
the analysis run on test well #7 showed elevated chlorides.
This indicated we were headed in the right direction to find
the source. We continued to drill in the direction toward
CVU #137 to either eliminate the injection well as a source
or verify it as the origin of contamination. Test well #8
tested good, so our drilling was concentrated more to the

west of test well #7.

The next series of test wells were selected based upon

redbed depth and chloride analysis.

Test wells #9, 10 & 11, all drilled to the S5/5W of test well
#7 and WSW #3, contained high chlorides ranging from 13000
ppm in #9 to 25000 ppm in #11. We continued to drill to the
west until we run out of contaminated water or found source

of contaminant.

Test well #12 located even further west of this high chlor-
ide area, showed <chlorides of only 200 ppm. Also, redbed
depth came up some 4 ft. 1in elevation. With this data we

felt the west boundary of the plume had been reached.




The next few wells were drilled in and around the high
chloride area to eliminate obvious sources in the area or to
establish plume perimeter . Test well #13, located North of
site and South of Texaco CVU #1339 water injection well,
redbeds came in high and chloride were lower. This

eliminated any source from this area.

Test well #14 located halfway between test well #10 & #11.
This was drilled to tie the area into a pattern to work on.
Redbeds came in shallow and chlorides lower. There appeared
to be a redbed ridge on dome between the two high chloride

wells.

Test wells # 15, 16, and 17 were drilled to the south and
southwest of the high chloride area. Analyses from all
three wells showed fresh water. These wells will be used

for monitor wells and also to define one plume to the south.

Test well #8 was drilled to the NW of wells #20 & 11 and
Jjust south of the Texaco Buckeye Plant. This eliminated any

source from the plant area.




Test well #19 was drilled south of test wells #10 & 11, and
east of Texaco’'s GBSA #58 and State L #7. After drilling,
well was developed and chloride analyses were run, we pump
tested the well for 4 hours, analyzing samples every 15 min.
The longer we pumped the well, +the higher the chlorides
became. It was obvious we were drawing the contaminant into
the test well. We knew our source had to be within a close

proximity of this area.

A meeting was held between Texaco and OCD to decide location
of the next well. It was agreed that two more wells were
needed to fully define our contaminated area and eliminate
possible sources. Test well #20 drilled NW of test well
#10, and halfway between test wells #13 & 7. The second
well, #21, was drilled east of CVU WSW #3 and halfway
between test wells #2 and #6. Both wells tested good, but

will be used to tie in the gap in the plume.

With all boundaries defined and +taking into consideration
the previous drilling , chloride analysis and the highs and
lows on the redbed formation, it was decided that either
Texaco’s State L #7 or Texaco’s GBSA #58 was was the source
of contamination. Two more wells would be drilled, one

offsetting State L #7 and one offsetting GBSA #58.



Test well #22 was drilled 12 ft.east of Texaco State L #7.
With the water analysis from this test well being less than
4000 ppm Cl. and the produced water from State L #7 Dbeing

50,000 ppm Cl, we did not feel this well was our socurce.

Test well #23 was drilled 12 ft. N/NW of GBSA #58. Water
analysis showed extremely high chlorides coming from the
area - 116,000 ppm Cl. Will discontinue drilling and concen-
trate on GBSA #58, which seems to be the likely source of

our contaminant.

Rigged up on GBSA #58 immediately to begin checking for
problem. Also continued to monitor perimeter wells around
contaminated area. CVU WSW #3 was shut-in to prevent the

drawing or movement of contaminant.

Began testing on GBSA #5858, tested casing to 500# and it
tested okay. Dresser Atlas ran a new type of +test on the
well called Hydrolog. This detects movement on waterflow
behind casing. The log showed movement of water from 1800’
(salt section), up the back side of the production casing,
between surface and production annulus, and exiting into

the fresh water aquifer at 59’ at a rate of 50 to 100

barrels per day.




Repairs began immediately, perforating and sgqueezing the
annulus several +times before a successful repair job was
completed. A new Hydrolog was run to confirm repairs. No

waterflow was detected and salt contamination stopped.

With all repairs made and our source of contamination
stopped, cleanup of the fresh water aquifer began. It was
decided and agreed upon by both Texaco and OCD that two
recovery wells would be installed, one near our source of
contamination, North of GBSA #58 and one in a redbed low
area, which was Jjust south of monitor well #10. The two
wells were drilled to the redbed and completed in the lower-
most portion of +the aquifer. Pumps were installed and
recovery began, pumping at a rate of 1500 bbls per day per

well.

Since the wells were installed and extraction began, a total
of 152,995 barrels of water have been pumped, with chlorides
changing from +the original 100,000 ppm at the start of
recovery to 35,000 ppm some three months later. At the
present pump rate, and the rate of decline in chloride
content in the two recovery wells over the last 3 months, it

is estimated it will take 12 +to 18 months to cleanup the

contaminated area.




Conclusion

We know by havihg the time and patience in working on a
contamination problem you can c¢lean up salt water contami-
nants in the aquifer. This water study, which was time
consuming but a valuable learning experience for both Texaco
and the OCD, took a better part of three months at a cost of
some $86,000. Texacc provided both the financial and moral

support to complete the study.

The drilling of the test well and the finding of the source
of contamination was difficult due +to the changes in
chloride content of the water in each test well and the
depth of the redbed. Daily conversation and meetings were
held by both OCD and Texaco staff, so that all were Kkept
informed of results of each test well so decisions could be

made on the placement of the next test well.

The area of contamination was defined by the test wells that
were drilled. We now have a row of monitor wells showing
fresh water that will be tested on a regular schedule, so if
the salt water moves from our contaminated area, it will be
detected in these monitor wells, further study will be con-

ducted and additional recovery wells installed.

CVU #3 will continue to be shut-in until water aquifer
is cleaned up. Also, water analyses will be run monthly on
the monitor wells and weekly on the two recovery wells, with

results and changes recorded and reported to OCD.




MONITOR WELL

All monitor wells were drilled and witnessed by Eddie W.
Seay, OCD, and Wayne Minchew and Robert Browning with
Texaco. All water analyses were done on location by Eddie
W. Seay, using the titration method. All locations and
decisions were made daily on a well by well basis with both
OCD Supervisor Mr. Jerry Sexton and Texaco Superintendent
James Head kept fully informed. All monitor wells were
drilled with rotary rigs by either Larry’s Water Well
Service or Glenn’'s Water Well GService. Both companies

supplied well logs.

The construction of the monitor wells were all the same. A
4 3/4" hole was drilled into the redbed formation with 3"
PVC pipe which was perforated through water formation was
installed. 1" pipe was run into PVC casing and by using air
compressor jetted water to the surface for sampling. A
concrete pad was poured around each well and each well was

capped.




TEST WELL DRILLING

The locations for the test wells were selected based on the
following information: redbed depth, direction of
natural waterflow, chloride analysis and topographical

structure.
Water analyses were run on Texaco CVU #3 daily while
drilling to keep up with changes in chloride content, the

severity of the problem, and +to establish location for new

wells.

ABBREVIATIONS TO CONSIDER IN THIS REPORT:

Cvu

Central Vacuum Unit

WSW = Water Supply Well

TD = Total Depth

WS = Water Sand

DW = Drilling Water

Cl = Chlorides

PPM = Measurement - Parts Per Million




Test well drilling began on 10/24/89, the first series of
wells being drilled were selected to eliminate the obvious

cause and source of contamination.

* MONITOR WELL #1 %

LOCATED: 610’ NW of CVU WSW #3

This selection was drilled because the natural waterflow in
Southeastern NM, is to the southeast; in addition, Texaco
had a 50,000 barrel salt water spill on their New Mexico
State O #28 well, which was located approximately 1/2 mile
to the northwest.

TD = 200’ (not to redbed)
(US] = 115

CSNG = 3" PVC

PERFS = 60

DW = 70 PPM Cl

Run 1" PVC inside and jet samples.
Well analysis (1) 100 ppm Cl

(2) 100 ppm Cl

(3) 100 ppm Cl

(4) 100 ppm C1

Water appears to be good.




* MONITOR WELL #2 %

Located: 210’ SE of CVU WSW #3

This location was selected to eliminate the cl
producing oil well, Marathon 0il Co. - State AC-2 #12,
is approximately 400’ SE of CVU #3.

TD = 238’ RedBed
WS = 115’

CSNG = 3" PVC
PERFS = 60’

DwW = 70 ppm Cl

Run 1" pipe and jet samples; could not develop well.
Well analysis - 100 ppm Cl from bail sample.

Water test good.

* MONITOR WELL #3 *

Liocated 269’ west by NW of CVU WSW #3 offsetting Texaco
#138 injection well.

TD = 237’ Redbed

WS = 118’

CSNG = 3" PVC

PERFS = 80’

DW = 57 ppm Cl

Hit cavity and lost circulation from 126 - 135°.

Ran 1" pipe and jet pump samples.
Sample #1) 71 ppm Cl
#2) 71 ppm Cl
#3) 71 ppm Cl

Water test good.

osest
which

CvU




* MONITOR WELL #4 *

Located: 437’ S of CVU WSW #3

This site was chosen because in the early 1980°s two wells
were drilled in this area - CVU #98 and #162; both had large
salt water flows from the salt section. This salt water was
contained in reserve pits and hauled to a disposal site.

Our location just offsets these large reserve pits.

TD = 232’ RedBed
WS = 118’

CSNG = 3" PVC
PERFS = 80’

DW = 57 ppm Cl

Run 1" pipe and jet samples.
Sample #1) 70 ppm Cl

" #2) 56 ppm Cl

' #3) 50 ppm Cl

" #4) 40 ppm Cl

Water tested good.




* MONITOR WELL #b *

Located: 334’ N of CVIJ WSW #3
This location was drilled +to eliminate any possible source

from production in this area.

TD = 234’ RedBed
WS = 1185’

CSNG = 3" PVC
PERFS = 80’

DwW = 57 ppm Cl

Run 1" pipe and jet samples.

Sample #1) 71 ppm C1l

" #2 56 ppm Cl

" #3 56 ppm Cl

" #4 56 ppm C1

m " #5 56 ppm C1l

Water tested good.




* MONITOR WELL #6 %

Located:

from production in this area.

TD

WS
CSNG
PERFS
DW
Run 1"

Water

236’ RedBed

115°

3" PVC

80’

57 ppm Cl
pipe and jet
Sample #1)

" #2)
" #3)
" #4)

i

H

tested good.

389’ NE of CVU WGSW #3

This location was drilled to eliminate any possible

samples.
56 ppm Cl
56 ppm Cl
56 ppm C1l
56 ppm Cl

sources




* MONITOR WELL #7 *

Located: 253’ S/8W of CVU WSW #3
Toward Texaco CVU #137 - Water Injection Well. CVU #137 had
pressure show up on the intermediate casing while it was

being monitored.

Started drilling, lost circulation on well at 85’, had only

partial returns to T.D.

TD = 238’ RedBed

CSNG = 3" PVC

Perfs = 120’ - perforations cover entire water zone.
DW = 57 ppm Cl

Run 1" pipe and jet samples.

Sample #1) 5325 ppm Cl

" #2) 4260 ppm Cl

#3) 3195 ppm Cl

#4) 3337 ppm Cl

#5) 3479 ppm Cl

#6) 4047 ppm Cl

#7) 4189 ppm Cl

Water quality poor, elevated chlorides; +this indicated we

were headed in the right direction to find the source,




* MONITOR WELL #8 x

Located: 628’ S5/SW of CVU WSW #3 halfway between MW #7 and
CVU WIW #137. We were hoping to either eliminate 137 or

confirm it as the problem.

Start drilling, lost circulation at 40 feet, had only par-
tial returns to T.D.

TD = 236’ RedBed
CSNG = 3" PVC

WS = Unknown
Perfs = 120’

DW = 4600 ppm C1

NOTE: After losing circulation, a service
company truck was called to deliver a load
of fresh water; they did - after unloading
tank of salt water. This was the reason
chlorides were elevated at the beginning
of sampling. Well cleaned up, after pump-
ing.
Run 1" pipe and jet samples.
Sample #1) 1065 ppm Cl
" #2) 710 ppm Cl
#3) 355 ppm Cl
#4) 213 ppm Cl
#5) 213 ppm C1
" #6) 142 ppm Cl

We felt the well had cleaned up and monitor well is out of

the contaminated area.




* MONITOR WELL #9 x

Located: 613’ W/SW of CVU WSW #3 and 8SW of monitor well #7,
trying to pick up the higher chlorides found in #7.

TD = 236’ RedBed
CSNG = 3" PVC

WS = 115’

DW = 42 PPM Cl
Perfs = 120’

Run 1" pipe and jet samples.
Sample #1) 13,845 ppm Cl
" #2) 12,750 ppm Cl
#3) 13,490 ppm Cl
#4) 13,064 ppm Cl
" #5) 13,774 ppm Cl

The elevated chlorides in this well indicated we were
drilling in the right direction.

* MONITOR WELL #10 %

Located: 774’ W/SW of CVU WSW #3
Continue drilling in this direction until we either pinpoint

the source or establish the boundary of the plume.

TD = 234’ RedBed - 232’
WS = 115’

DW = 57 ppm Cl

Perfs = 120’

Run 1" pipe to jet water samples and develop well.
Sample #1) 26,625 ppm Cl
" #2) 28,986 ppm Cl
#3) 26,980 ppm Cl
#4) 20,495 ppm Cl

Chloride analyses indicated we were getting closer to the

source.,



* MONITOR WELL #11

Located: 1230’ West/SW of CVU WSW #3

b 3

We planned to continue drilling

in this

direction until we

ran out of contaminated water or found the source of contam-

ination.
TD = 241’ RedBed - 237’7
WS = Unknown
CoNG = 3" PVC
DW = 57 ppm Cl
Perfs = 120’
Run 1" pipe to jet samples and develop well.
Sample #1) 18,460 ppm
" #2) 24,495 ppm
" #3) 23,288 ppm
" #4) 24,485 ppm
" #5) 25,489 ppm
#6) 25,418 ppm

Lost circulation while
from 80-95°; from 95’

Cl
Cl
Cl
Cl
Cl
Cl

drilling from 50-55

to TD - only partial circulation.

feet and again




* MONITOR WELL #12 %

Located: 1700’ W/SW of CVU WSW #3
Continue to drill to the west until we find source or bound-

ary of contaminated plume.

TD = 230’ RedBed - 228’
Wo = 115%5°

CONG = 3" PVC

DW = 57 ppm Cl

Perfs = 110’

Run 1" pipe to jet samples and develop well.
Sample #1) 284 ppm Cl
" #2) 284 ppm C1
#3) 284 ppm Cl
#4) 284 ppm Cl

We felt the west boundary of the plume had been reached.




% MONITOR WELL #13 %

Located: 995’ West of CVU WSW #3

This location was drilled to determine any contaminants com-
ing from the North. Well drilled halfway between Texaco’s
CVU #139 (water injection well) and Monitor wells #10 and 11
which showed higher chlorides.

TD = 232’ RedBed - 230’
WS = 115’

CSNG = 3" PVC

DW = 57 ppm Cl

Perfs = 110’

Run 1" pipe to jet water samples and develop well.
Sample #1) 2457 ppm Cl
" #2) 3053 ppm Cl
w " #3) 2982 ppm Cl
#4) 2982 ppm Cl
#5) 28982 ppm Cl

From the lower chloride analysis and from the higher redbed,

we felt this eliminated any source from this direction.




* MONITOR WELL #14 %

Located: 987’ W/9W of CVU WSW #3 and halfway between
tor Wells #$#10 and

11;

pattern to work on.

this

ppm
Ppm
Ppm
Ppm
Ppm
pPpm

TD = 23V’
WS = 115’
CSNG = 3" PVC
DW = 57 ppm Cl
Perfs = 110’
Run 1’ pipe to jet samples
Sample #1 189
" #2 710
#3 710
" #4 1633
" #5 1563
" #6 1633
" #7 1633

Chlorides are lower

depth.

Ppm

RedBed - 229’

and develop well.

Cl
Cl
Cl
Cl
Cl
Cl
Cl

than in wells

#10 & 11

to tie the area

due to

Moni-

into a

redbed



* MONITOR WELL #15 x

Located: 1204’ SW of CVU WSW #3

Start drilling south of MW #11 and 14 which was also south
of the only producing wells in the area - State L #7 and
GBSA #58; this will help eliminate any movement of contami-

nants from the south.

D = 231" RedBed - 229’
WS = 115’

CSNG = 3" PVC

DW = 57 ppm Cl

Perfs = 110’

Run 1" pipe to jet samples.
Sample #1) 56 ppm C1

" #2) 43 ppm Cl

" #3) 43 ppm Cl

! #4) 43 ppm Cl

Good water; helped define the south perimeter of plume.

* MONITOR WELL #16 X

Located: 1100’ S/SW of CVU WSW #3 and approximately 250’
East of MW #15; +this well was also on south side of plume

area.
D = 233’ RedBed - 232’
WS = 11%°

CSNG = 3" PVC

DW = b7 ppm Cl

Perts = 110’




Run 1"

pipe to jet water samples and develop well.
Sample #1) 57 ppm Cl
" #2) 71 ppm Cl
#3) 57 ppm Cl
#4) 57 ppm Cl

Water good; the south end of area has been defined.

* MONITOR WELL #17 *

Located: 1400’ SW of CVU WSW #3 and 300’ south of MW #11
and 200’ west of State L #7 and GBSA #58.

TD

WS
m CONG

DW

Perfs

Run 1"

= 225’ RedBed - 223’

= 11%’

= 3" PVC

= 57 ppm Cl

= 110’

pipe to jet water samples and develop well.

Sample #1) 667 ppm Cl

" #2) 808 ppm Cl

#3) 994 ppm Cl
#4) 984 ppm Cl
#5) 994 ppm Cl

Chlorides are lower than in MW #11; this indicated we were

getting further away from the problem.




* MONITOR WELL #18 x*

Located: 1300’ W of CVU WSW #3, 200’ W of MW well #13, and
200’ N of MW #11 just to the south of Texaco Buckeye Gaso-
line Plant. This eliminates any possible source from the

plant area.

TD = 237’ RedBed - 235’
CSNG = 3" PVC

DW = 57 ppm Cl

WS = 118’

Perfs = 110’

Run 1" pipe to jet samples and develop well.
Sample #1) 326 ppm Cl
" #2) 326 ppm Cl
#3) 340 ppm Cl
" #4) 340 ppm Cl
" #5) 326 ppm Cl

This location tied in our NW boundary of the plume.




* MONITOR WELL #19 x

Located: 757 E of GBSA #58 and 75’ N of State L #7, south
of MW #10 and #11, which show higher chlorides.

TD = 226’ RedBed - 225%’°
CeNG = 3" PVC

WS = 119’

DW = b7 ppm Cl

Perfs = 110’

Run 1" pipe to jet samples and develop well.
Sample # 1) 411 ppm Cl
" # 2) 1164 ppm Cl
3) 1732 ppm Cl
4) 2414 ppm Cl
5) 2698 ppm Cl
6) 3978 ppm Cl
7) 4828 ppm Cl
8) 5254 ppm Cl
9) 5254 ppm Cl
#10) 5394 ppm Cl
#11) 5751 ppm Cl

#12) 5964 ppm Cl Slight smell of oil &
sheen on sample.

¥ o ¥ B ¥ o »n

" #13) 6319 ppm Cl
" #14) 6390 ppm Cl
" #15) 6461 ppm Cl
#16) 6532 ppm Cl
The longer we pumped the well, the higher the chlorides
became; it seems as though we were drawing the contaminant
into the well.




Meetings were held between Texaco and OCD; two locations

will be drilled to define perimeters of contaminated area.

* MONITOR WELL #20 x

Located: N of MW #10 and halfway between MW #13 & #7.

TD = 233’ Redbed - 231’
CSNG = 3" PVC

DW = 57 ppm Cl

Perfs = 110’

Run 1" pipe to jet samples and develop well.
Sample # 1) 113 ppm Cl
" # 2) 255 ppm Cl
3) 454 ppm Cl
4) 837 ppm Cl
5) 994 ppm Cl
6) 1050 ppm C1
7) 1093 ppm Cl
8) 1164 ppm Cl
9) 1278 ppm C1
#10) 1278 ppm Cl

¥ o4 ¥ o o ®n o

This well seems to be on the northern edge of plume.




* MONITOR WELL #21 x*

Located: 200’ E of CVU WSW #3 and halfway between MW #2 and

MW #6; this would or should have tied in the gap in this

area for possible contamination.

TD = 233’ RedBed - 231’
CSNG = 3" PVC

DW = 57 ppm Cl

Perfs = 110’

Run 1" pipe to jet samples and develop well.

Sample #1)
" #2)
#3)

#4)

#5)

This well ties in the

56.8
42.
42.
42.
42,

(o2 e ) BN ¢ 2 B o )

* MONITOR WELL #22 *

ppm Cl
ppm Cl
ppm C1
ppm Cl
ppm cl

east boundary.

Located: 12’ East of Texaco - N M State L #7.

This location should eliminate any leak in the well.

TD = 227’ RedBed - 225’
CSNG = 3" PVC

DW = 57 ppm Cl

Perfs = 110’

Run 1" pipe to jet samples and develop well.

Sample #1)
" ¥2)

" #3)
#4)

#5)

#6)

2513
3195
3805
3905
39056
3905

Produced water from the

50,000 ppm Cl;

do

ppm Cl
ppm Cl
ppm Cl
ppm Cl
ppm Cl
ppm Cl

State L #7 should be in excess of

not feel +this is our source.




* MONITOR WELL #23 x*

Located: 12’ N/NW of GBSA #58
This location helped confirm the problem.

TD = 226’ RedBed - 224’
CONG = 3" PVC

DW = 57 ppm Cl

Perfs = 110’

Run 1" pipe to jet samples and develop well.
Sample #1) 98,000 ppm Cl
#2) 112,000 ppm Cl
" #3) 116,000 ppm Cl

Extremely high chlorides coming from GBSA #58. Will discon-
tinue drilling and rig up on GBSA #58, which seems to be the
likely source.

We had perimeter wells around the area of contamination and
continued to monitor these wells. We alsc shut in CVU WSW
#3 well to prevent the drawing or movement of contaminant

while repairs are being made to #58.




; . ' LUCATION
LEASE Vacuum Field . . Texaco CVU #3 Water Study

MONITOR WELL DESIGN

Grg Level <=J —

7777 =3 — 1" Pipe to jet samples

Sand, Caliche, Hard Rock

Top Water Formation (Ogallala)

iz g el

Perforations from top water sand to TD

y

28 hasas sl anidas dlazasdasiasania
LA AR S SRS AR SAC YA I XALSAAMEALASL

Redbed 3" PVC set dinto redbed.

{ - Hole size 4 3/4“_




REPAIRS ON GBSA #58

Rig up on GBSA #58 on 1/8/90, prull tubing and pump out of
hole; run in hole with retrievable bridge plug (RBP) and
packer. Set RBP at 39807, Test casing to 500# for 10

minutes - test o.k. Well bore in this well is not leaking.

1/9/90 Rig up Dresser Atlas to run Hydrolog. " The Hydrolog
test utilizes oxygen activation for accurate detection of
waterflow behind casing. Waterflow behind pipe, whether
annular or channel flow can often be identified through the
use of combined temperature, noise and radiocactive tracer
surveys for both production and injection wells. The U.S.
Environmental Protection Agency (EPA) has granted approval
for this new oxygen activation method for detecting water-
flow behind casing.”

The wells were logged from 2800’ to surface checking for
waterflow. Log data shows well to be flowing from approxi-
mately 1800’ - "salt section"”, up between 5 1/2" and 7 5/8"
annulus to a hole in the 7 §/8" casing at 59’; salt water
was exiting into the fresh water zone at a rate of 50 to 100
barrels per day. This confirms and pinpoints our source of

contamination. Repairs to GBSA #58 were as follows.

Repairs began immediately; the 5 1/2" casing was perforated
at 1517’, with cement retainer at 1453°, establish circula-
tion to surface and squeeze with 50 sx Class C and 200 sx
Thixset, circulate to surface, wait on cement, drill out
cement retainer and cement and test casing. "Would not
test.”

Rig up Atlas Wireline Service to run Hydrolog, to check
results of squeeze. Log data shows waterflow and channeling

from 1515° to 59’. Repair job unsuccessful.



Repairs continue, set CIBP at 1400°, perforate at 385,
establish rate, pressure and squeeze. Pump 100 gal. 10%
CaCl2, 100 gal. Flo-Chek, amd 50 sx 50/50 Cal-seal, displace

with squeeze pressure of 1200 psi, wait on cement.

Drill out cement retainer and cement 200-385’, test casing
to 500 psi - held o.k. Ran in hole to squeeze hole in 5 1/2"
casing at 1517’, set cement retainer at 1430’ and squeeze
with 200 gal. Flo-Chek, 50 sx Cl1 C with 10# Cal-Seal and 50
sx C1l C 10# Cal-Seal with 2% CaCl2; job complete. Wait on
cement; drill out retainer and cement - "would not test.”

Run new cement retainer and set at 1430’, squeeze with 1000
gal. Flo-Chek and 124 sx Thixatropic cement. Wait on cement,
drill out cement retainer and cement and test - "Squeeze did

(1 [) not hold. "

Resqueeze casing, set CIBP at 1525°, spot 35’ Cal-Seal plug
from 1495’ to 1525’. Ran packer to 508’ and pressure casing
to 1000 psi; shut in and wait on cement. Pull out of hole
with packer, drill cement from 1495-1525’', test casing -
"would not test."”

Pull ocut of hole with all equipment, run pipe analysis from
3980° to surface to check condition of casing - all o.k.
Will resqueeze. Set CIBP at 1525’, pump 35 feet Cal-Seal,
run in with packer and set at 508; pressure up to 2500 psi;
shut in and wait on cement.

Drill out cement from 1490’ to 1525’; +test squeeze - test
o.k. Clean out casing to 3980’ and test, all o.k.

‘]. Rig up Atlas Wireline Service to run Hydrolog; ran logging
tools to 4087’ and test back to surface. No waterflow or

casing leak; well repaired and salt contamination stopped.

I [ R N R T T A T T T



All work and repairs done on this well were approved and
witnessed by Oil Conservation Personnel. The repair and
work done on this well took thirty-five days at a cost of
$145,000. Texaco and the OCD were very pleased with the Jjob

that was done and that our source of contamination was
ended.




OPERATOR DATE
Texaco Producing Inc. 1938
LEASE WELL No. | LOCATION .
Vacuum GB/SA 58 (A) Section 1-T18S-R34E
m ' J, 2 3/8 Production Tubing Toﬁ Salt 1540°
77777 77T Base Salt 2680

- No record of waterflow

or casing repair.

W/ A\ 7 5/8 " casing set at 1507 ' with 300 sx of Trinity cCeme

Hole size 9 5/8"

5 1/2" casing set at 4075 ' with 200 sx of ce
Total Depth 4710 ' Hole size 6 5/8 "

Well producing from open hole formation from 4075' to 4710'.



OPERATOR DATE

Texaco Producing Inc. 1938
LENSE WELL ha LOCATION . ~
Vacuum GB/SA l 58 (A) Section 1-T18S-R34L
0 ' : ' Top Salt 1540
s 7T Base Salt 2680'
l No record of waterflow
| Hole in pipe at 59'. Salt water '

leaking in fresh Water Aquifer. or casing repair.

L 7 5/8 " casing set at 1507 ' with 300 sx of Trinity cen
ng 1

Hole size 9 5/8"

Salt Section pressu'red up.

L 5 1/2" casing set at 4075 ' with 200 sx of (

i

'l’ Total Depth 4710 ' Hole size 6 5/8




HYDROLOG

CONFIRMS WATERFLOW




0 HYDROLOG ANALYSIS
ATLAS WIRELINE SERVICE

COMPANY NAME: TEXACO INC. RECORDED BY: _KOENN_______
WELL NAME: _VAC. GRAYEBURG S.A. UNITS8 WITNESSED BY: DEMEL_______
FIELD : _VAC. GRAYEURG S.A._______ TOOL #: TP-1_
STATE % CO.: _LEA, NEW MEXICO__________

DATE: _9-JAN-90_____ e

COMMENTS: S 1/2" CSG. FROM SURF. TO 4087': 7 $/8" CSG. FROM SURF. TO
1507' PBTD AT 383%0' .
LOG DATA SHDOWS WELL TO BE FLOWING FROM APX. 1800' TO HOLE IN
7 S/8" CSG. AT APX. S99’
DEPTH | FILE: OXYGEN i COMMENTS: CALCULATED
' 85. LS H 155 ILS S8 LS

—— o e s e G4 e e e e S oS T O o s Qi

ZBOO  1ST1A  2.045 .149 !BK NO 2395 253 .000E0 . 0005
2800 ISTIE Z.21Z 130 !FLOW 2295 251 L000E7 L 00052
2800 1STIC 1.952 .112 !SALT 2215 245 .000EL . 00046

CALCULATED EACKGRDUND CORRECTION FACTOR AVERAGE = L 00063 00052

DEPTH !FILE # FLOW IND. !COMMENTS: ! VELOCITY
e ; Ss LS : - ' FT/MIN
200  1ST3A 17.070 4.215 IABOVE 7 S/8" CSG. I 5.5
200 ISTIR 16.464 5.087 | P 6.5
—————— e et
150 !ST10A 11.60 3.510 !AEOVE 7 5/8" CSG. P 6.4
150 1STI1O0R 15.11 S.554 ! b 7.7
—————— e B e T E LT
100 1ST11A 10.94 4.058 !ABOVE 7 S5/8 CSG. 7.7
100 ISTI1B 10.26 3.477 | 7.1
SO 1ST1ZA -.260 -.093 |ABOVE 7 S/8" CSG. P 0.0
SO ISTIZE -1.41 -.019 ! 0.0
—————— e B ettt
40 1ST18A .000 .000 |AROVE 7 5/8" CSG. b 0.0
40 I1STIZE -.724 .019 | P0.0
75 !ST14A 19.45 11.21 !ABOVE 7 5/B" CSG. P 13,73
€2 IST1SA 29.42 20.57 !ABOVE 7 5/8" CSG. o214
S€ !ST16A -.093 -.204 !ABOVE 7 5/8" CSG. P00
5% 1ST17A -.130 .093 !ABOVE 7 5/8" CSG. b 0.0




“ HYDROLDG ANALYSIS
ATLAS WIRELINE SERVICE

COMPANY NAME: TEXACOD INC.__ RECORDED BY: _KOENN_______
WELL NAME: _VAC. GRAYBURG S.A. UNITS8 WITNESSED BY: DEMEL_______
FIELD : _VAC. GRAYBURG S.A._______ TOOL #: _TP-1_
STATE % CO.: _LEA, NEW MEXICO__________

DATE: _9-JAN-30___ e

COMMENTS: S 1/2" CSG. FROM SURF. TO 4087': 7 5/8" CSG. FROM SURF. TO

1507? PETD AT 3830’ .
LOG DATA SHOWS WELL TO BE FLOWING FROM APX. 1800 TO HOLE IN
7 5/8" CSG. AT APX. 597

DEPTH | FILE: OXYGEN | COMMENTS: o " TCALCULATED
FEET | S5. LS ' 1SS ILS 58 LS

800 {5TIA 2.045  .149 !BK NO 3395 233 L0000 00053

2800 (STIR  Z.212 L1300 IFLOW 3295 251 00067 L O00352
2800 ¢« 1STIC 1.952 .112 I1SALT 3215 243 . 00061 00046

e e e e e s h e A e e - e S e e = . . W i et M e s ve e G W G e e S G e e e S M e M e e G G e e e e e e S e o

o n i v e o e e A e e m e e s e P e P e e s S e W W e T me e M e e A e S S G tm T e e SeS Gia S e Gmn G G S e M e M G G e e e M e e e em e s

DEPTH {FILE # FLOW IND. (COMMENTS: ! VELOCITY
"L ! SS LS ' ! FT/MIN
2800  1S8T1A -.034 .017 !BACKGROUND NO FLOW IN SALT 0.0
o300 I8TIR L1337 000 | P 0.0
2300 18TIC -.074 -.016 ! 0.0
—————— R B et el T
1800  ISTZA 2.434 ,085 !IN SALT 0.0
1800 ISTZR S.354 .902 | 4.3
1800 I1STZC 1.946 .309 ! 4.2
------ e i Uy Ly
1600  1ST3 L2212 -.044 JIN SALT 0.0
1600 1ST2 L2539 -.008 0.0
1500 18T4A 2.699 .9332 !ABDVE 7 5/8" CSG. I 5.6
1500 IST4E 4.434 1.286 ! P B.2
1500 IST4C 2.842 .99z | | 6.3
1200 18TSA E6.669 1.236 !ABOVE 7 5/8" CSG. g5
1200 ISTSE 5.358 .992 | b 4.5
—————— e T i ET T S PPN [
00 ISTEA 6.582 1.134 !ABOVE 7 5/8" CSG. 4.5
900 ISTER E.268B 1.160 ! g5
600 IST7A 9.426 3.492 !ABOVE 7 S5/8" CSG. V7.7
EO0  IST7B  9.653 3.141 | | 6.8
)0 ISTBA 14.108 2.370 ABOVE 7 S/8" CSG. I S.23
300 ISTBR 14.413 3.963 ! 5.9

. o e m e e . - mE ME G e e M e G M MR e e G e e mm b e e M M M M b G KD S N M e e T G B M M S S M M G e e e M m o e s e e bam



!!te

Company Name
Well Name
Field Name
County Name
State Name
Service Name
Ekg. File Name
Disk File Name
Toowl Position
Real Time
Depth

Station Number

Spectrum Number

Comment

- OXYGEN ACTIVATION ANALYSIS
ATLAS WIRELINE SERVICES

03-JAN-30 Time
TEXACO INC.
VAC. GRAYBURG SAN AND. UNIT NO S8
VACUUM GRAYBURG S.A. '
LEA
NEW MEXICO
HYDROLOG
INELASTIC CORRELATION
ST1A.DAT »
upP
300.0
2800.0

3

1
: RK.

NO FLOW

2

g8:

bR L LA LT L LIS LTI L LIEL SIS ILIEIL S LA LS S L LA L EL L LT L L L LD S LR R LT LS T3

OXYGEN S8 (cts)

BKG S5 (cts)

FLOW IND. 88

Cctsy }
(cts)
BGR (cts) ;
166.0 |
8S LLD LS LLD
240 240

2.045 +/- . 195 2.139 +/- .1399 -. 034
OXYGBEN LS (ects) BKG LS (cts) FLOW IND.
149 +/ - L0053 132 +7- «. 043 L0017
‘ILUCITY (ft/min) LODR ISS (cts) ILS (cts) GR (cts)
« Q00 +/ - L0000 41.51 3395. 253. &
# CYCLES SYNCS/CYCLE # BKG GATES BKG WIDTH us SPACING ft
8405 28 16 400.0 1.31

******************************************************************************1




HYDROLOG

INDICATES REPAIRS FAILED



m"IPANY NAME: _TEXACO INC.

HYDROLOG ANALYSIS
ATLAS WIRELINE SERVICE

WELL NAME: _VAC. GRAYRURG S5.A.

FIELD = _VAC. GRAYBURG S.A.

STATE & CO.: _LEA, NEW MEXICO

DATE: 15-JAN-30__

UNITS8

COMMENTS: S 1/2" CSG. FROM SURF.
1507 PRTD AT 3830’
WELL TO BE FLOWING FROM APX. 1550

LOG DATA SHOWS

TO 408

RECORDED BY: _KOENN

WITNESSED BY:_DEM
TOOL #: _TP-

7': 7 5/8" CSG. FRO

EL_______
1

M SURF. TO

' TO HOLE IN

7 5/8" CSG. AT APX. S9': WELL WAS SQ. WITH 100 SACKS AT
1515

DEPTH i FILE: OXYGEN 71 COMMENTS: CALCULATED

FEET ! S5. LS ! 185 ILS 88 LS
ZBOO  IST1A 23.439 23 IBK NOD 2957 204 L00116 00103
2800 ISTIR 23.179 .372 'FLOW 2901 204 LO00110 00182
2800 ISTIC 2.565 .Z42 !SALT 2864 203 00030 L00119
CALCULATED EACKGROUND CORRECTION FACTOR AVERAGE = 00105 00137
DEPTH !FILE # FLOW IND. |!COMMENTS: ! VELOCITY

! ss LS ' ! FT/MIN

1200 1STIA 1.8732 1.102 JABOVE 7 S/8" CSG. IS = |
‘iﬁo IST2E 1.833 .80 | I B.3

758 IST10A 2.773 2.412 ABOVE 7 5/8" CSG. I S4.1
758 IST10OB 3.144 2.558 | I 37.1
—————— e e e il T

305 IST11A 7.506 Z.122 ‘AROVE 7 S5/8" CSG. IO6.1

305 IS8T11R €.453 2.520 | ! B.1
—————— e el ittt Rt T ey
200 ISTI1ZA €.086 1.653 !'ARDVE 7 5/8" CSG. 5.9

200 ISTIZR €.174 1.727 | ! E.LO

100 1STI1Z3A 4.160 2.737 'ABOVE 7 5/8" CSG. 19,23

100 .STIQB 4.357 2.076 ! P 2Z.0
________________________ : ______...___.__.__...._..-._.._____..____......_._: - e ———

(s 'ST14A €.481 .90& !AEBDOVE 7 5/8" CSG. -

&2 .ST14B S.761  .355 ! 4.3

58 'STiuA .208 -.092 !AROVE 7 S/8" CSG. 0.0

58 IST1SR -.247 .086 | 0.0




HYDROLOG ANALYSIS
ATLAS WIRELINE SERVICE

PANY NAME: TEXACO INC._ RECORDED BY: _KOENN

L NAME: _VAC. GRAYBURG S.A. UNITS8 WITNESSED BY: _DEMEL_______
FIELD : _VAC. GRAYBURG S.A._______ TODL #: _TP-1___
STATE & CO.: _LEA, NEW MEXICO__________

DATE: 15-JAN-90___

COMMENTS: S 1/2z" CSG. FROM SURF. TO 4087': 7 S/8" CSG. FROM SURF. TO
1507 PBTD AT 38907
LOG DATA SHOWS WELL TO BE FLOWING FROM APX. 1550’ TO HOLE IN
7 S/8" CSG. AT APX. 53': WELL WAS SQ. WITH 100 SACKS AT

1515°

DEPTH | FILE: OXYGEN ! COMMENTS: T CALCULATED
FEET ! SS. LS : 1SS ILS SS LS

2800  1ST1A  3.439 .23 !EK NO 2957 204 .00116 .00103

2800 I1STIR 3.173% .272 !FLOW 2301 204 00110 00182

8OO 1STIC 2.565 .242 ISALT 2864 203 00030 L00119

e e et e o bt e e . A e - - = e - e s e e - . e A - W e S G D G G G G e M D MG M D e e - T S e T e e e e e e

DEPTH !FILE # FLOW IND. !COMMENTS: ! VELOCITY
: S8 LS : : ! FT/MIN

2800 1ST1A  .334 -.057 !BACKGROUND NO FLOW IN SALT P0.0

2800  ISTIR  .132 .093 | b0.0

w:n:) iSTIC -.442 -.036 | 0.0

2600  18TZA -1.263 -.301 1IN SALT

ZEOQD  ISTZE -1.086 -.184 V0.0
------ e T B N ettt s
2453 18T -.3214 -.16%2 !IN SALT 0.0
2453 IST3R -~-.756¢ .022 | P 0.0
—————— e T B e T
2182 1ST4A -1.200 -.286 !IN SALT 0.0
2182 IST4B -1.404 -.214 | P00
1880 {STSA -2.166 -.179 !IN SALT 0,0
1880 ISTSE -1.936 -.214 | 0.0
1724 ISTEA -Z.128 -.342 1IN SALT F0.0
1724 ISTER -2.028 -.317 | 0.0
1550 IST7A 11.487 1.353 1IN SALT SURF. VALVE SHUT ' 3.6
1550 IST7R 20.414 3.002 | " " " b 4.0
1550 IST7C 17.426 5.235 ! " " OPEN I 6.4
1550 I1ST7D 7.428 1.751 | " " " I 5.3
1550 !ST7E 12.248 1.699 | " " " ! 3.9
1550 IST7F 3.454 .545 1 " " SHUT |
(FLOW WAS NOT STEADY DURING TIME
AEBOVE READINGS WERE TAKEN)

it IS it T T e
ﬂWEo 1ST8A 1.792 .2325 !ABOVE 7 S5/8" CSG. 4.5
1500 IST8E 2.055 .3264 ! bod.d




OXYGEN ACTIVATION ANALYSIS
ATLAS WIRELINE SERVICES

Date : 15-JAN-90 Time 14:39:08
Company Name : TEXACO INC.

Well Name : VAC. GRAYBURG SAN AND. UNIT NO S8

Field Name : VACUUM GRAYBURG S.A.

County Name : LEA

State Name ¢ NEW MEXICO

Service Name : HYDROLOG

Bkg. File Name INELASTIC CORRELATION
Disk File Name : ST1A.DAT

Tool Position : UP
Real Time t 300.0
Depth : 2800.0

Station Number : 18
Spectrum Number : 1
Comment : BK NO FLOW IN SALT

I 3 I K Ko K I K I W I KW Fe I KB I I I I I I I I I e I I I I I He I K I KW I I A I I I K I W W W KKK

OXYGEN S8 (cts) BKG SS (cts) FLOW IND. S5 (cts?
2.439 +/- . 253 3.105 +/- . 240 ) . 334
OXYGEN LS (cts) BKG LS (cts) FLOW IND. LS (cts?
L 223 +/ - . 064 .280 +/- 072 -. 057
OCITY (ft/mimd LODR ISS (cts) ILS (ects) GBR (cts) BGBR (cts)
LO00 +/ - L0000 52.06 2357. 204, 75.6 138.0

# CYCLES GSYNCS/CYCLE # BKG GATES BKG WIDTH us GSPACING ft &S LLD LS LLD
8400 28 ' 1e 400.0 .31 240 240
BN I I KN TN NI NN I NI NI I NI W RN IR R




HYDROLOG

AFTER CASING REPAIRED




HYDROLOG ANALYSIS

m _ ATLAS WIRELINE SERVICE

COMPANY NAME:_TEXACO INC. RECORDED BY: _KOENN
WELL NAME: _VAC. GRAYBURG S.A. UNIT58 WITNESSED BY: DEMEL
FIELD : _VAC. GRAYBURG S.A. TOOL #: _TP-1
STATE & CO.: _LEA, NEW MEXICO

DATE: _2-FEB-90

COMMENTS: 5 1/2" CSG. FROM SURF. TO 4087': 7 5/8" CSG. FROM SURF. TO
1507',; PBTD AT 3980'

DEPTH | FILE: OXYGEN | COMMENTS: CALCULATED
FEET | SS. LS | ISS ILS SS LS
______ ' —— e — —— —— — —— —— — ——— l - o - - ——— — —— - o s - —— - - ————
1800 |(ST1A 1.580 .037 |BK NO 2923 277 .00054 .00013
1800 |ST1B 1.431 .093 |FLOW 2902 274 .00049 .00034
1800 |STLC 1.450 ,130 |SALT 2875 275 00050 .00047
CALCULATED BACKGROUND CORRECTION FACTOR AVERAGE =  .00051 .00031
DEPTH |FILE # FLOW IND. |COMMENTS: | VELOCITY
| ss LS | |  FT/MIN
—————— R e B e e e P
00 |ST1A  .089 -.049 |BACKGROUND NO FLOW IN SALT | 0.0
00 |ST1B -.049 -.008 | | | 0.0
1800 |STIC -.016 .045 | | 0.0
------ T T T T TR (SR
1550 |ST3A  .073 .024 |ABOVE SALT | 0.0
1550 |ST3B 010 -.033 | | 0.0
1550 :ST3C -.072 .059 | | 0.0
________________________ l e ——————— " ——————— - - — A ———r = —— - - = l - = - —-———
1500 |ST4A -1.023 -.035 |ABOVE 7 5/8" CSG. | 0.0
1500 |ST4B -.734 -.049 | | 0.0
1500 |ST4C -.353 -.088 | | 0.0
------ T BT PRI
1200 |ST5A 1.981 -.001 |ABOVE 7 S/8" CSG. | 0.0
1200 |ST5B 1.317 .134 | | 0.0
1200 |STS5C 1.694 .035 | | 0.0
------ e e Y PRSI
758 |ST2A 321 -.055 |ABOVE 7 5/8" CSG. | 0.0
758 |ST2B  .373 .070 | | 0.0
758 |ST2C  .240 -.096 .| | 0.0
------ R it D ettt e e
305 |IST6A 1.514 .033 |ABOVE 7 5/8" CSG | 0.0
305 |ST6B 1.675 .129 | | 0.0
305 |ST6C 1.812 .223 | (NO FLOW) | 3.7




\

OXYGEN ACTIVATION ANALYSIS
ATLAS WIRELINE SERVICES

Date : 0Z2-FEE-90 Time 08:51:32
Company Name : TEXACO PRODUCING INC.

Well Name : VACUUM GRAYBURG S. A. UNIT NO. 58
Field Name s VACUUM GRAYBURG S.A.

County Name : LEA

State Name : NEW MEXICO

Service Name : HYDROLOG

Bkg. File Name t INELASTIC CORRELATION

Disk File Name : ST1A.DAT

Toxl Position : UP

Real Time 3 300.0

Depth :

1800.0
Staticon Number : 2
Spectrum Number
Comment :

1
BACKGROUND NO FLOW

I H 36K I I I I W e H K I I BN NI I I I I I I I I I NI NI W I NI KRN RN WY

OXYGEN S8 (cts2 BKG 88 (cts) FLOW IND. SS (cts)
1.580 +/- 171 1.491 +/- .1€6 . 089
OXYGEN LS (cts) BKG LS (cts) FLOW IND. LS (cts)
Q37 +/- 026 .086 +/- . 040 -. 049
OCITY (ft/mind LODR ISS (ctsy» ILS (cects) GR (cts) BGR (cts)
000 +/ - . 000 .00 2923. 277. 21.6 99.8
- # CYCLES SYNCS/CYCLE # EKG GATES BKG WIDTH us SPACING ft SS LLD LS LLD
8406 28 16 400.0 1.31 240 240

e a2 22 S LTI LI LIS EL AL ST LSS LTI AL IS LIS LIS IL LIS L LTSS S S L L L LS



RECOVERY WELLS

It was decided that a minimum of two recovery wells would be
installed, one near our source of contamination and one in a

redbed low area.

It was found during our drilling of the monitor wells and
from past water contamination studies, that salt water,
being heavy in weight, lays in the lowermost portion of the
water formation, moving along the top of the redbed forma-

tion, settling in low areas.

Our second well will be located in the wvicinity of Monitor
Well #10, because of the higher Chlorides and the lower
redbeds. Also, resistivity logs were run on Monitor Wells
#10, 11, 23, 14 to determine where +to perforate recovery
wells, for the most effective way of pumping contaminant out

of the formation.

Recovery well #1 is located approximately 100 feet east of

monitor well #10,.

Drilling began 2/27/90 with 8 1/2" bit; drilled to redbed.
Redbed came in at 230’, pulled out of hole with bit and pre-
pare to plug well; redbed too shallow.

The redbed area came in 4 feet higher than in MW #10, which
indicated a ridge or barrier between our source of contamin-
ation GBSA #58 and CVU #3 water well, QOur intent was to

install a recovery well within the lower portion of this

redbed cavity. Well was plugged and abandoned.




Start drilling recovery well #2. Location of well: NE 1/4
of NE 1/4, GSection 1-T18S-R34E, approximately 100 feet to
+he north of Texaco GBSA #58 and to the SE of MW #11, which
show higher chlorides and deeper redbed. The well was
drilled in the vicinity of our source to extract as much
contaminant as possible, to hold the contaminant in place,

and not move through the formation.

Started drilling with 9 7/8" bit +to TD of 232 feet; also
redbed. Ran 6" PVC casing with perforations from 232-212°;
this 20’ section contained our best gravel section with the
most porosity. Well was gravel-packed from 232’ back to 200’
and a bentonite cap was placed above the gravel. Well was
then backfilled and cemented. Well was bailed and developed
for testing; after several hours of bailing, water analyses
were run. Chloride content was 111,825 ppm Cl. The loca-
tion of this well was excellent to extract the most contami-
nant from the area. Pump will be installed and calibrated
to pump approximately 1500 barrels per day, with analyses
run on a regular basis.

Recovery well #1, located NE 1/4 of NE 1/4, Sec.1-T188-R34E,
approximately 75 feet south of Monitor Well #10, was a re-
placement location for the previously abandoned well.

Started drilling 9 7/8" hole to TD 234’ and redbed. Ran ©&"
PVC casing with perforations from 234-214’, the lowest por-
tion of the formation with the most porosity and water
bearing area. Well was gravel packed from TD back to 200
feet and cappred with bentonite mud. Well was then back-
filled and cemented to +the surface. Well was bailed and
developed for testing; water analysis was 98,335 ppm Cl.
This was higher than expected; it seems the lccation was
drilled in the main stream of our contaminant; this should
give us a better chance of cleaning up the contaminated area
and prevent the movement of the salt water. Pump was in-

stalled and pumped at 1500 barrels per day, with analyses

run on a regular schedule.
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LEASE : ; LOCATION
Vacuum Field - Texaco CVU #3 Water Study
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(A) Ownerof well 1CXaco USA

Rovised June 1972
STATE ENGINEER OFFICE

vater well #2 WELL RECORD w Dadg ,ttl

Section |. GENERAL INFORMATION

Owner's Well No.,
Street or Post Office Address P.0. Igx 728
City and State HQbbE, New Mexico 88200
Well was drilled under Permit Nd.=2722 L2723=5=5 and is located in the:
8. Y% % NFE_y_ NEy o Section. 1 Township 18-S, _ Range . 3L-~T, N.M.P.M,
b. Tract No, of Map No, of the
c. Lot No, of Black No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant,
- ' - 4 ,
(B) Drilling Contractor Glenn's Water Well Service License No, WD 421
Address P.0. Box 692 Tatum, N.M. 88267
Drilling Began 2/27/90 Completed 2/27/90 Type tools rotary Size of hole_?__z/_e’_m,
- ' 232
-«) Elevation of land surface or at well is ft. Total depth of well ft.
Compieted well is 3| shallow [ artesian, Depth to water upon completion of well ft.

L Section 2, PRINCIPAL WATER-BEARING STRATA

Wfen W) #.2

Section 6. LOG OF HOLE

Frozepm - FwTo Thickness Color and Type of Material Encountered
0 3 3 soil

2 18 15 caleche

18 o 16 sand
3k 39 5 hard rock

29 221 198 sand

221 222 1 sandy clay

2220r 228 6 gravcel

228 232 L red clay




Revised June 1972

STATE ENGINEER OFFICE T i’c@V
Water well #3 | WELL RECORD ' {?r, %{/
Section 1. GENERAL INFORMATION
(A) Ownerof well ——Texaco USA ' Owner's Well No.
Street or Post Office Address 2.0, Tox 728
City and State £ vi sk
Well was drilled under Permit No. L=2722=1,272%3=5- 1 and is located in the:
.. % % _NE_ 4. NE%of Sectionl____ Township_ 18-S+ Range__>4=E- NMEM,
b. Tract No.___.______ of Map No. of the
¢. Lot No.____ of Block No, of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in‘
the Grant.
(B) Drilling Contractor _Glenn's ¥ater Well Service, Inc. License No, D 421 ‘
Address P.O. Pox 692 Tatum, MNcvw Mcwico 28267
«’ .‘ Dﬁllins Began 2728790 Completed 2/ 28/ 20 Type toots’ otary Size of holem_ m
- = Elevation of land surface or at well is i ft. Total denth of well_S2Lt ft.
TP L . \
Section 6. LOG OF HOLE
szepth in Fce.tro Tihr:c::::: s Color and Type of Material Encountered
0 1 1 soil |
1 13 12 caleche |
17 15 2 hard rock |
15 25 10 caleche |
25 112 87 hard rock
11.2 118 6 :. w. . sticky clay
118 208 90 sand
- 20 23%% 25 gravel.
| 253 25L 1 red clay




STATE ENGINEER OFFICE

|
m | ' ' U)M,O /ZHJ ) n Revised June 1972
S~ 2 ~

WELL RECORD - B-99-06-
Section 1. GENERAL INFORMATION Water well #1
- (A) Owner of wel] ~Toxacao 1ISA ‘ . Owner's Well No.

Street or Post Office Address _Box 728
City and State _Hobha, Ney Mexico B882L0
L=2723%
Well was drilled under Permit No. 12722 S="" &

and is located in the:

s. % u NE_ % __ NIy of Section 1 Township_18=5,  Range _ 34=Ti, NMPM.
b. Tract No, of Map No. of the
¢. Lot No. of Block No, of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Contractor Glenn's Water Well Service, Inc. me“hM.WD 421
Address P,O0. Box 692 Tatum, Nev Mexico 88267
«’ Drilling Began —2 /27/90 Completed /27/90 Type tools FOL oY Size of hole 9_7/8 in,’
- <7 Elevation of land surface or atwellisee_____ ft. Total depth of well 232 — ft.
Section 6. L0G OF HoLg___ Water well 4|
Depth in Feet Thickness Color and Type of Material Encountered
From To in Feet
0 1 1 soil
1 26 25 caleche
2h 33 7 sand
3% 41 8 bard rock
1 115 7h sand
115 208 93 Sand
208‘“} 218 10 gandy clay
218 250 12 gravel
230 232 2 red cloy
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122°6"
122’ 3"
123’1"
119°11"
123’ 3"
1237 4"
122’1*"
119°6"
121’6"
124’ 2"
123'10"
118°10"
120’6"
118°’5"
118’2"
118°5"
118’11"
120° 8"
119’
121°10"
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STATIC WATER LEVELS FOR MONITOR WELLS




MONTH

2/90
3/90
4/90
5/90

6/90

RECOVERY WELLS

WATER ANALYSIS

RECOVERY #1

111,825 ppm
69,000 ppm
55,000 ppm
39, 300 ppm

35,000 ppm

Cl
Cl
Cl
Cl
Cl

RECOVERY #2

98, 335 ppm
79,000 ppm
43,000 ppm
29,000 ppm

25,000 ppm

Cl

Cl

Cl

Cl

Cl




DAILY CHLORIDE ANALYSIS

TEXACO CVU WATER SUPPLY WELL #3

10/20/89 1980 ppm C1
10/21/89 1880 ppm Cl
10/22/89 3700 ppm Cl
10/23/89 3080 ppm Cl
10/24/89 2272 ppm Cl
10/26/89 2059 ppm C1
10/27/89 1988 ppm Cl
10/30/89 2414 ppm Cl
11/01/89 2350 ppm C1
11/02/89 1880 ppm Cl
11/07/89 1700 ppm Cl1
11/10/89 1686 ppm Cl
11/13/89 6940 ppm Cl
11/16/89 1675 ppm Cl
11/17/89 1775 ppm C1
11/21/89 2485 ppm Cl
11/29/89 6532 ppm Cl
12/01/89 2201 ppm C1
12/04/89 2769 ppm Cl
12/05/89 1988 ppm C1
12/06/89 4828 ppm Cl
12/07/89 4828 ppm Cl

12/12/89 3337 ppm Cl




Daily Chloride Analysis

Texaco CVU Water Supply Well #3 (continued)

12/13/89 3337 ppm C1
12/14/89 2130 ppm Cl
12/19/89 3905 ppm Cl
12/27/89 6106 ppm Cl
12/28/89 4402 ppm Cl
01/04/90 2556 ppm Cl

01/05/90 3550 ppm Cl
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0 UNICHEM

1 INTERNATIONAL
Home Office 707 N. Leech, P.O. Box 1499 / Hobbs, NM 88240 / Ph. 505/393-7751, TWX 910/986-0010

February 23, 1990

Mr. Wayne Minchew
Texaco, Inc.

West Star Route, Box 423
Lovington, NM 88260

Dear Mr. Minchew:

On February 19, 1990 samples from Water Monitor Wells were submitted

. for the following analysis:

LOCATION CHLORIDES (mg/1)
/3 90
1#2 166
f#3 166
4 ' 100

o #5 32
f##6 122
#7 60
#8 78
##9° 36
#10 36
#11 110
#12 by
#13 by
#lu 66
#15 42
##16 48
#17 he
#18 uy
#19 192
#20 108
#21 32
##22 ' 76
##23 53,600

If you have any questions or require further information, please
contact us.

Sincerely,
®
\£>0&&x1m9~_

Bob Wallace cc: Jay Brown
Production UNICHEM INTERNATIONAL INC. David Demel

Laboratory Manager Maxey Brown
Joe Hay




UNICHEM

INTERNATIONAL
Home Office 707 N. Leech, P.O. Box 1499 / Hobbs, NM 88240 / Ph. 505/383-7751, TWX 910/986-0010

March 28, 1990

Mr. Wayne Minchew
Texaco, Inc.

West Star Route, Box 423
Iovington, NM 88260

Dear Mr. Minchew:

On March 26, 1990 samples were submitted to our laboratory from your
Monitor Wells for the following analysis:

LOCATTON CHIORIDES (mg/1)

I
Y - |
N, 11+
[ EFF NN EYEEYEREEXEX N N X N NI N NN N 44
P2 00 0GOS NSOSOGEEOSOBDNOSIOSSTSS 78
tesecsccscasceccasesasses 60
teeececccssssccccenscasas 50
[ E N NN ENYEYEEEE RN NN N N NN N N 32
P V.|
tettcececcsssssssseasaces 68
S V.
R |

S 000G OOSIDSNSPOOOSOSSIOSOOIOEPEBIOTS 64

e 000 COOSSIOGOEOGOOPOESIROSIOSOOBTOEBIOOSLSROSTTS 54

17 ®0 0000000000600 0000000ss00e 98

18 S0 c0e0es0cnsesscssnosROaRLe 30

19 I.......................lzlo
(‘ 20 -o...........o..ooo.c.o..].lG

21 et eesscsoncsccscscsnsassse 30

22 esccencscscsscscvssscnccsns 78
23 ceesesnessesccecsesse 28'000

If you have any questions or require further information, please contact us.
Sincerely,

:Shamn Wright g t
Laboratory Technician

UNICHEM INTERNATIONAL INC.

SW/sr




May 8, 1990

UNICHEM

INTERNATIONAL

Home Office 707 N. Leech, P.O. Box 1499/ Hobbs, NM 88240/ Ph. 505/393-7751, TWX 910/986-0010

Mr. Wayne Minchew

Texaco, Inc.

West Star Route, Box 423
Tovington, NM 88260

Dear Mr. Minchew:

On May 1, 1990 samples were submitted to our laboratory for testing.
Results are as follow:

CHIORIDES (mg/1)

TLOCATTON
VGSAU (Monitor Wells):
3 68
3 60
3K T 94
2 30
3o T 40
BB ittt et eaaacnaeanannes 44
2 e 47
B8 ittt ittt eaneaae 36
23 22
FL0 iiiiiiiii i teteacettccaancaans 26
20 1 60
3 107 42
3 10 26
3 I 18
15 T 44
31 1 T 44
31 40
2 TR 32
3 0 58
32 | 1.00
78 34
B2 ittt ceiecetetseaeeeaes 50
7 20,000

UNICHEM INTERNATIONAL INC.

cC:

Jay Brown
Wayne Minchew
David Demel
Maxey Brovn
Joe Hay
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{A) Owner of well

WELL RECORD

Section |, GENERAL INFORMATION

Monitor well #1

Texaco U.S.A. Owner's Well No.
Street or Post Office Address
City and State
Well was drilled under Permit No. and is located in the:
a. Ya Y % of Section Township Range N.M.P.M.
b. Tract No. of Map No, of the
¢. Lot No. of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Contractor License No.
Address
Drilling Began Completed Type tools Size of hole in.
Elevation of land surface or at well is ft. Total depth of well ft.
Completed well is (O shallow [ artesian. Depth to water upon completion of well ft.

Section 2. PRINCIPAL WATER-BEARING STRATA

13L L L

Depth in Feet Thickness L ) ) Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
Section 3. RECORD OF CASING

Dllaxvneter Pounds Thre'ads Depth in Feet Length Type of Shoe Perforations
{inches) per foot per in. Top Bottom (feet) From To
3" PVC 120 | 200
Section 4, RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sucks Cubic Feet
From To Diameter of Mud of Cement Method of Placement
Section 5. PLUGG! ORD



- - Sectini 6. LOG OF HOL T
- Jepth in Feet Thickness

" rom To in Feet _ Color and Type of Material Encountered

0 34 34 caleche
m 34 L2 8 hard rock

L2 58 16 sand
58 6! 8 rock
64 115 51 sand and rock
115 200 85 Sand

Section 7. REMARKS AND ADDITIONAL INFORMATION



Revised June 1972
STATE ENGINEER OFFICE

WELL RECORD
Monitor well #2

Section }. GENERAL INFORMATION

(A) Owner of well

Texgco U.A.S.

Street or Post Office Address

Owner's Well No.

City and State

Well was drilled under Permit No.

and is located in the:

a. Ya Ya Y Y of Section Township____ __ Range N.M.P.M.
b. Tract No.____________ . of Map No. of the
c. Lot No. of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
{B) Drilling Contractor License No.
g Address
\ - Drilling Began Completed Type tools Sizeof hole . ____in.
‘\ Elevation of land surface or atwellis_—_________ ft, Total depth of well ft.
|
| a)Completed well is [J shallow [ artesian. Depth to water upon completion of well ft.
| Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness . . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
1\ Section 3. RECORD OF CASING
‘ Diameter Pounds Threads Depth in Feet Length Type of Shoe Perforations
\ (inches) per foot per in. Top Bottom (feet) e From To
\ 3n PVC 1 58 238
|
‘ -

1 Depth in Fect

Section 4. RECORD OF MUDDING AND CEMENTING
Hole Sacks Cubic Fecet
i From To Diameter of Mud of Cement Method of Placement




#2

= Section 6. LOGOVIIOLE . e
. Fro:'mh in Fee;.o Ti':,ic:,‘::fs Color and Type of Material Encountered
0 26 36 cazleche
m 40 4 hard rock
4O 5¢ 12 Sand
22 55 3 rock
55 117 62 sand oand rock
117 126 9 £and
| 126 128 12 sand and rock
“ 1328 146 8 sand
| 146 154 8 rock
154 215 6] sand and rock ledper
215 219 & sandy clay
219 232 12 sand and pravel
232 228 6 red clay -~

Section 7. REMARKS AND ADDITIONAL INFORMATION



Revised June 1972

STATE ENGINEER OFFICE
WELL RECORD

Monitor well #3

Secticon 1. GENERAL INFORMATION
Texaco U.S.A.
(A) Owner of well

Owner's Well No.
Street or Post Office Address

City and State

Well was drilled under Permit No.

and is located in the:

a. Y% Y Y% YoofSection_________ Township_________ Range N.M.P.M.
b. Tract No._________ ___ of Map No. of the
¢. Lot No..________ of Block No, of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M, Coordinate System Zone in
the Grant.
{B) Drilling Contractor License No.
Address
Drilling Began Completed Type tools Size of hole in.
Elevation of land surface or atwellis.—______ft. Total depth of well ft.
m.‘ompletcd well is [} shallow [ artesian. Depth to water upon completion of well ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness . _ ) Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
Section 3. RECORD OF CASING
l?:‘:::r;":etsr ssua’ii 'Ir"l;rrciand's Tol;epth in F;Ztnom Iz;:stty Type of Shoe Fr:;rforatlon;o
3" PVG 156 | 238
Section 4. RECdRD OF MUDDING AND CEMENTING
From T picr of Mud of Cement Method of Placement
----i--mn-I-lllIIllnlI-lllllnlnllllllnliﬁIlIlnI-IlIr--




Sectivn 6. LOG OF HOLE

Nepth in Feet Thickness
From To in Feet Color and Typ- of Ma: -~ountered
0 %6 36 caleche
Jm L) 5 hard rock
4. 58 17 sand and caleche
58 125 67 Sand )
_ 10
125 135 o ) sand
135 22y 89 send and rochk jr.tlge:
224 233 9 gravel siringers of
233 236 3 red clay

Section 7. REMARKS AND ADDITIONAL INFORMATION




Revised June |

STATE ENGINEER OFFICE

WELL RECORD
Moniter well #4

m ' Section 1. GENERAL INFORMATION
(A) Owner of well Texace U.S.A. Owner’s Well No.
Street or Post Office Address
City and State

Well was drilled under Permit No.

and is located in the:

a. Y% Y Y % of Section________ Township Range NM.PM.
b. Tract No.___________ of Map No. of the
¢. Lot No._______ _ of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
{B) Drilling Contractor License No.
Address$
Drilling Began Caompleted Type tools Sizeofhole ________in.
Elevation of land surface or atwellis_______ ___ ft. Total depth of well ft.
mxpleted well is [ shallow [J artesian. Depth to water upon completion of well ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness . ) . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
Section 3. RECORD Ol CASING
Diameter Pounds Threads Depth in Feet Length T (£ Sh Perforations
(inches) per foot per in, Top Bottom (feet) ype of Shoe From To
3 BYG 154 | 234
.
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement




#u

Section . LOG OF HOLE

T Deptlh in Feet Thickness
| From To in Feet Color and Type of Material Encountered
40 3 3 o ooil
w 3 ‘ 36 z3 caleche
‘36 L2 6 hard 1ock
L2 54 12 susnd o ad calceche
S 56 2 rock
56 105 49 sand
105 112 Vs candy clay
P 112 117 5 rock
117 222 105 cond and rock ledgers
ﬁt 222 232 10 gravel
| 232 234 2 red clry

wection 7, REMARKS AND ADDITIONAL INFORMATION



Revised June 1972

STATE ENGINEER OFFICE

WELL RECORD .
#5 Monitor vell
0 ‘ Section 1. GENERAL INFORMATION

Texaco U.S.A.
(A) Owner of well °
Street or Post Office Address

Owner's Well No.

City and State

Well was drilled under Permit No.

and is | { in the:
a. Y% Y% Y Y% of Section_________ Towr e Range N.M.P.M.
b. Tract No. ~f Map No. of the
c. LotNo. Block No, ___ of the
Subdivision, teco: County.
do X= ot, Y= . feet, N.M. Coordinate System Zone in
the Grant.
{B) Drilling Contractor ‘ License No.
Address -
Drilling Began — — Completed Type tools Size of hole in.
Elevation of land surface or atwellis______ ____ ft, Total depth of well
Comted well is CJ shatlow 3 artesian. Depth to water upon completion of well

Section .. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness L , ) Estimated Yield
From To in Feet Description of Water-Bearing Formation (rallons per minute)
B o Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length ¢ . Perforations
(inches) per foot per in, Top Bottom (fect) Type of Sher From To
bl PYG 154 | 234
ag ) Section 4. RECORI) OF MUDDING AND CEMENTING
epth in Feet Hole Sacks Cubic Fret
From To Diamcter of Mud of Cement Method of Placement

ft.

s

ft. ~



vell 7
Section 6. LOG OF HOLE

Frozegth in FeetTo Thickness Color and Type of Material Encountered
0 35 z25 caleche
25 41 6 hard rock
41 110 69 send
110 113 2 rock
113 168 55 ssnd _and rock ledgers
168 188 20 hard sand some clay
188 228 40 sand
228 231 3 _gravel
231 2% 3 red clay

Section 7. REMARKS AND ADDITIONAL INFORMATION



Revised June 1972
STATE ENGINEER OFFICE

. WELL RECORD .
vell #6 Monitor well
m Section 1. GENERAL INFORMATION
(A) Owner of well Texaco U.S.A. Owner's Well No.
Street or Post Office Address
City and State

Well was drilled under Permit No.

and is located in the:

a, Yo — % Voof Section_____ Township ___________ Range N.M.P.M,
b. Tract No, . of Map No, of the
c. Lot No._______ of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B} Drilling Contractor .. License No.
Address
Drilling Began Coinpleted Type tools Size of hole in.
Elevation of land surface or at well is.e————_ _ ft, Total depth of well ft.
Comted well is [ shallow [J artesian. Depth to water upon completion of well ft. :
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness , . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
Section 3. RECORD Ol CASING
l?::::l‘ztsr :;ufr;ﬁ Tl;l;rre;ﬂs Toll))epth in F;Zt, — '}7253‘ Type of Shoe - :':,f‘oration;o
o Pye 156 | 236
ag Section 4. RECORD OF MUDDING AND CEMENTING
; romePth 5 Fee'tl‘o Di'alr?xlcetcr o?'arfd‘:lsd (;;"ﬂ(’:i:r:::: Method of Placement




70
Section 6. LOG OF HOLE

_ Fm:"p”’ L F“tTo Thickness Color and Type of Material Encountered
0 3 37 caleche
37 42 5 hard rock
(Mgl 115 7% sand
115 179 64 sand and rock ledgers
179 18% 6 sand some clay
185 226 L1 ssand
226 233 7 gravel
233 236 3 red clay

Section 7. REMARKS AND ADDITIONAL INFORMATION



(A)

Owner of well

Teyoeco O, 2o

STATE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL INFORMATION

A

Street or Post Offict Address —

Revised June 1972

monotor well #7

Owner's Well No.

City and State

Well was drilled under Permit No.

and is located in the:

Section 2. PRINCIPAL WATER-BEARING STRATA

a. % Ya Y Y% of Section Township Range N.M.P.M,
b. Tract No. of Map No. of the
c. Lot No, of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Contractor . Glenn's Veter Vell Service License No.
Address
Drilling Began ll/l 6/89 Completed ll/l 6/89 Type tools ro tary Size of hole_é_%___in.
Elevation of land surface or at well is ft. Totul depth of well ft.
mompleted well is C] shatlow [ artesian. Depth to water upon comy-i-tion of well ft,

Depth in Feet Thickness . . i Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
Section 3. RECtH:RD OFF CASING )
Diameter Pounds Threads Depth in Feet Length Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To

Section 4. RECORD OF MUDDINC;

1Y CEMENTING

Depth in Feet
From To

Hole
Diameter

Sacks
of Mud

Culy {
of € ... .y

Method of Placement

'__JI__.“A-_J_i-__“—-__—_




Section 6. LOG OF tiorg  'onotor weli 77

Teraco U

Depth in Feet Thickness
From To in Feet Color and Type of Material Encountered
0O Bl 2 cleche
Q- 1O 6 hard rock
L0 75 35 cand With rock ledpercs
75 222 47 cond
227 236 14 gravel
246 ~78 2 red clay

Section 7. REMARKS AND ADDITIONAL INFORMATION



Revised June 127

STAY’ - ‘EER OFFICE
... RECORD
m Sectio ~NERAL INFORMATION Monotor well ¥8
(A) Owner of well Texaco V.S.A. Owner's Well No.
Street or Post Office Address
City and State
Well was drilled under Permit No. and is located in the:
a. Ya Y Y Yoof Section___ Township____________ Range N.M.P.M.
b. Tract No.__________ of Map No. of the
c. LotNo.________ of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
{B) Drilling Contractor Glenn's “sler Vell Service License No.
Address ‘
" 2 ¢ —j—
Drilling Began 11/1 ?/89 Completed 11/17/89 Type tools rotary Size of holeé__’-___in.
Elevation of land surface or atwellis_— . ft, Total depth of well ft.
Cmeted well is shallow [ artesian. Depth to water upon completion of well ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness o ) ) Estimated Y ield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length T £ Sh Perforations
(inches) per foot per in. Top Bottom (fect) ype of Shoe From To

Section 4. RECORD OF MUDDING AND CEMENTING

Depth in Feet Hote Sacks Cubic Feet
From To Diameter of Mud of Cement Method of Placement




Section 6. LOG OF HOLE __monotor vell 3
Depth in Feel Thickness
From I'o in Feet Color and T'ype of Material Enciuniered
0 26 36 caleche
26 29 3 hard rocl
39 129 81 cand
120G 225 105 cond and rock ledper
225 22 9 gravel
s 256 2 rea clay

Section 7. REMARKS AND ADDITIONAL INFORMATION




Revised June 1972
STATE ENGINEER OFFICE
WELL REC: "D |

0 Section 1. GENERAI 1 1ORMATION  nonoior vell #9
(A) Owner of well Texace U'S:A'

Street or Post Office Address
City .nd State

Owner’s Well No.

Well was drilled under Permit No. —.. — and is located in the:
a. % Yo Ve VYiofSection___.______ Township Range NM.PM.
b. TractNo._________of Map N __ _ of the |
¢. Lot No.________ _ of Block No. e Of the
Subdivision, recorded in County.
d. X= fect, Y= feet, N.M. Coordinate System Zone in
the Grant,
(B) Drilling, Contractor Glenn's Watcr 'ell Servic_e License No.
Address —
|
- Drilling Began /1 7/89 Completed 11/17/89 Type tooertary Size ol hole_f;’_i__m.
Elevation i land surface or atwellis—_____ ft Totaldepthofwell . __ft.
«’ Completed well is I shattow [ artesian. Depth to water upon completion of well ft.
Section © PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness L, . . Estimated Yield
From To in Feet Description of Water-Bearing Formation (gallons per minute)
L Section 3. RECORD OF CASING
l?::rcr;];t:)r ;’;u:(;:;l Tplllrular:ls Tol;)’cpth m I\-;zlﬂum 1_(?11531 Type of Shoe Fr::lrforatlon'ls‘0
GD ' ) Section 4. RECORD OF MUDDING AND CEMENTING
. le')]fpth L FeetTo Di?r?xlcctcr (‘S“'ﬁfd g;l%tn};;:tl Mcthod of Placement
Y




~ Section 6. LOG OF HOLE monvtor © 11

N

le:mh z Fee;.o Thickness ! Color and Type of Material Fncountered
0 3D 32 l Calaeche

32 36 4 . herd rock

36 L] 5 Calethe cloy

Ll 170 79 Srnd

120 221 101 sand and rock ledpers

221 236 15 pravel

236 238 2 red ¢lay

Section 7. REMARKS AND ADDITIONAL iNFORMATION




L "s DriLLinG & Pump Co,
éﬁig ﬁ. %ENDER HOBBS., N.M.

DRILLING LOGES ON TEST WELLS FOR TEXACO AT Buckeve N.M,

D FT, D FT
LL #10 Tp 234 WELL #11 Tp 240
0 - 2 TOP SOIL LOOSE ROCK 0 - b ToP SOIL LOOSE ROCK
% - 20 CcALICHE b - 35 CALICHE
20 - 2/ HARD CALICHE RED ROCK 35 = 50 RED & WHITE ROCK SAND
6 - 8 CALICHE gg - 143 VOID LOST CIRCULATION
- SAND GRAVEL - SAND WHITE ROCK CLAY
4 - 37 HARD RED ROCK 147 - 180SAND SOME GRAVEL
/ - 5b sAND 1%0 - 219 SAND WHITE ROCK
6 - &4 FINE SAND . 219 - 7238 GRAVEL
¥4 - 208 SAND REAL SOFT .o 238 = 240 RED BED
%?ﬁ - %%g CORSE SAND GRAVEL
- GRAVEL
- RED BED
2572 - 254
WELL #12 Tp 230 fT, WELL #13
0 - _2 ToP sSOIL 0 - 1 Top soIL
2 - 31 CALICHE - CALICHE
3] - %3 HARD RED ROCK l% - ig HARD RED ROCK
ES - 50 CALICHE SAND l% - %3 CALICHE THIN LAYERS RED ROCK
0 - 60 sanp 75 - 70 HARD WHITE & RED ROCK
80 - 80 FINE SAND WHITE ROCK %6 ~ gq CALICHE
0 -1 8 ROCK SAND CLAY g - 58 gﬁﬁg EEDyROCK
- SAND WHITE ROCK - AY
.288 - %?8 SAND SOME CLAY & GRAVEL gS - bg I;}\NE gﬁma WHITE ROCK
- GRAVEL - ND CLA C
%% - %%8 RED BED l?% - }ﬁg CORSE SAND WHITE ROCK CLAY
%40 - 190 SAND THIN WHITE ROCK CLAY
90 - 218 SAND WHITE ROCK LITTLE GRAVEL
WELL #14 230 rT. 218 - 2%% GRAVEL
228 - 250 RED BED
0 - 2 ToP soIL
2 - 22 CALICHE
22 - 36 BARD RED ROCK
b - EO SAND
0 - 54 cALICHE
4 - %0 SAND
0 - 116 THIN LAYERS WHITE ROCK SAND & CLAY
116 - 1;4 SAND CLAY
154 - 1/8 SAND SOME GRAVEL
1/8 - 593 SAND
205 - 218 SAND GRAVEL SOME CLAY
218 - %2% GRAVEL
- RED BED
228 3




WELL # 15 Tp 230 r7,

4 BLACK DIRT

2 HARD ROCK

8 SOFT CALICHE
SAND CLAY

() HARD CALICHE
(0 SAND CLAY CALICHE

SAND SOME GRAVEL & CLAY
SAND GRAVEL

GRAVEL

WELL # 16 Tp 233 rr,

3 CALICHE
8 HARD RED ROCK
93 SAND CLAY WHITE ROCK
170 SAND WHITE ROCK
}38 SOFT SAND
2

SAND SOME WHITE ROCK
GRAVEL
33 RED BED

i SAND CLAY

NN
NF—OOUNNOONWAN
=N OO NOOND

NINIXO\NO O T HIANINO
SOOI OOOOUTONEO

%
:
§ 2238 WHITE ROCK
0
2
2
3

8 HARDER SAND GRAVEL WHITE ROCK
: .

NONONO—I—

RED BED

=
(A
—
—

# 17 Tpo 225 Fr,

5 TOP SOIL CLAY
335 CALICHE
SAND
50 RED &WHITE ROCK
82 SAND & CLAY
10 SAND WHITE ROCK CLAY
4 saND & CLAY
SAND GRAVEL
SAND CLAY GRAVEL
GRAVEL
RED BED

AN = OOOONIWNWUID

NOO0O0 = H—00UN-I=\N

NOPII—O0.I= I
UNRANIOLE=O00OMN

e,

WELL # 19 226 Fr,

8 BLACK DIRT

14 cLay

27 CALICHE

%l SAND

72 WHITE ROCK

4% SAND WHITE ROCK

65 FINE SAND

%8 SAND WHITE ROCK

HARD BROWN CLAY SAND WHITE ROCK
8 SAND SOME GRAVEL SOFT
1

2

26

SAND CLAY SOME GRAVEL
GRAVEL
RED BED

OO OMN NN L UNUAINO
UTU T AILOOUICONINO =00 O
[ I T AN N RO N N Y S IO AN BN S |

NONONO——i—

WELL # 18 Tp 237 Fr.

10 cALICHE
(0 CALICHE HARD RED ROCK
6 HARD RED ROCK
4 sanD
& HARD RED &WHITE ROCK
2 SAND THIN LAYERS ROCK
8 CALICHE
7 SAND WHITE ROCK
8 SAND REAL FINE
SAND WHITE ROCK
0 RED & WHITE ROCK
2 FINE BROWN SAND
8 CORSE SAND & GRAVEL
SAND
0 SAND WHITE ROCK
5 GRAVEL
/ RED BED

ANNYCOOUUT = NOR=OMTU TAAINONO
UOUNIONIOOOINIOON OO I=ONO OO
[ JO T O T O O Y AN N Y A NN DN I B B |

NONONI bt —




LarrY's DriLrinic & Pump Co,
2116 W, Benper Hommrs, MN.M,

‘D WeLL # 20 1D 233

0- 720 cALICHE
20~ 323 CALICHE RED & WHITE ROCK
35%5- 39 BARD RED &WHITE ROCK
39- 110 SAND SOME WHITE ROCK

110~ 147 sAND. CLAY & WHITE ROCK

- 142- 120 sAND, CLAY & GRAVEL
| 180- 216 waND, CLAY & WHITE ROCK
| 216- 230 GRAVEL
230- 232 GRAVEL & RED BED
232~ 233 RED BED

WeLL # 22

0- 13

13 - 14

14 - 28

Q »- 3
34 - 42

42 - 50

59 - R0

| 20 - 115
115 - 142
142 - 203

203 - 218

218 - 225

225 - 227

D 227

DIRT BROWN CLAY
RED ROCK

GRAY & WHITE CLAY
CALICHE

SAND

CALICHE

SAND

SAND BROWN CLAY
SAND & CLAY
GRAVEL & SAND
SAND RED CLAY GRAVEL
GRAVEL

RED BED

WeLL # 71 1D 233
0 - 2% CALICHE
28 - 3] sanD
31 - 38 SAND & CALICHE
38 - 40 HARD CALICHE
40 - 50 sSAND WHITE ROCK
50 - 54 caALIcHE
5S4 - 56 sanp
56 - 78 SAND & WHITE ROCK
/8 - 140 cLAY & SAND
140 - 152 WHITE & RED CLAY
152 - 180 RED CLAY & GRAVEL
180 - 201 sanND & cLAY
201 - 220 SAND SOME GRAVEL
220 - 231 GRAVEL
231 - 233 RED BED
WeLL # 23 1D 226
0 - 6 BLACK DIRT
6 - 14 GRAY & WHITE CLAY
14 - BR cALICHE
bR - 90 sAND ROCK & cLAY
99 - 110 SAND SOME WHITE ROCK
110 - 134 saND CLAY ROCK
134 - 176 SAND GRAVEL CLAY
176 - 204 sanp
204 - 218 sAND & GRAVEL
218 - 224 GRAVEL
224 - 226 RED BED
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CENTRAL VACUUM UNIT WATER SOURCE WELL #3

On Tuesday, October 17, 1889, Wayne Minchew and the production
engineering staff of Texaco, Inc. for the Buckeye, New Mexico, Sub-
Area were alerted +to groundwater contamination by high chloride
content on Central Vacuum Unit Water Source Well #3. This occurred
as a result of regularly scheduled testing of all fresh water wells
in the Vacuum Field. Further tests confirmed well contamination with
chloride content readings of 1.834 ppm. Mr. Jerry Sexton of the New
Mexico 0il Conservation Division was immediately notified of these
findings as were all other operators in the Vacuum Field.

A thorough Bradenhead survey was conducted on all injection and
producing wells within a one-half mile radius. This survey provided
no clues as to the source of contamination. All other fresh water
source wells Dbelonging to Texaco in the area were shut in and
production from CVU WSW #3 was increased to a maximum rate of 10,000
to 11,000 bbls per day. These steps were taken to isolate and pump
as much contaminated water out of the Ogallala formation as possible.

A meeting was held on Friday, October 20, with Mr. Eddie GSeay,
Field Supervisor for the NMOCD. It was decided that Texaco would
begin drilling monitor wells around the contaminated site in hope of

pinpointing the direction and source of the contamination.
Texaco CVU #3 Water Study

Test well drilling began on 10/24/889. The locations for the

test wells were selected based on the following information: redbed

|98
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depth, direction of natural water flow. chloride analysis and Topo-
graphical structure. All selections were made and agreed upon by 0CD
and Texaco representatives.

To date. twentyv-one (21) monitor wells have been drilled. Nine
(9) of these wells have shown chloride contamination with readings
ranging from 1,000 to 28,986 ppm. Each of these wells is located to
the west and southwest of CVU WSW #3, indicating that the source of
contamination is coming from a direction that is against the natural
water flow of +the Ogallala formation. By pumping CVU #3, it was
drawing the higher <hloride to 1it., creating its own water flow
pattern or plume. As evidenced by the extremely high chloride counts

on these wells, we are confident that we have found the heart of the

contamination and moved closer to its source,




CENTRAL VACUUM UNIT WATER SOURCE WELL #3 - NOTES
10/17/89

Notification is made of groundwater contamination by high chloride
content ( 1843 ppm ) to Wayne Minchew by Ron Matthews, Unichem
Int. The facts are given to David Demel and they are presented to
James Head and Russell Pool. Jerry Sexton of the NMOCD is
notified. All parties in the field are alerted. (Shell, Marathon,
Phillips, Mobil). CVU WSW #2 is shut in. Samples are taken of the
following wells

1) CVU WSW #2 - 144 ppm

2) Buckeye Gas Plant WSW - 128 ppm

3) Potash Mine WSW #8 - 312 ppm
Gang ran Bradenhead survey on all injection wells in the area. CVU
#137 showed 425# on csng and 700# on sur. A diagram is made of all

lines that cross the water line for CVU WSW #3.

10/19/89
Ditch 1line is dug out to check for contamination. Bradenhead

survey is run on all wells in a 1/2 mile radius. Nothing is found.

10/20/89
Wayne Minchew, Russell Pool and Robert Browning meet with Eddy Seay
Field Supervisor for NMOCD. Possible contamination from spill on

NM State "O" #28 (2/21/88) is discussed. It is decided to drill




a series of monitor wells in the area to pinpoint the source of

contamination. Daily tests are to be run on CVU WSW #3.

10/20/89

CVU WSW #3 - 1980 ppm

10/21/89

CVU WSW #3 - 1880 ppm

10/22/89

CVU WSW #3 - 3700 ppm

10/23/89

CVU WSW #3 - 3080 ppm

10/24/89

CVU WSW #3 - 2272 ppm

Monitor Well #1
Location - 610' NW of CVU WSW #3
TD - 200' (Not to Red Bed)

WS - 115!




Csng - 3" PVC
Perfs - 60!
DW - 70 ppm (Tatum)

Well Samples - 1) 100 ppm

2) 100 ppm
3) 100 ppm
4) 100 ppm

Witnesses - E Seay, W Minchew & R Browning

Driller - C Glenn, Glenn's Water Well Service

Monitor Well #2

Location - 210' SE of CVU WSW #3
TD - 238!

WS - 115!

Csng - 3" PVC

Perfs - 60!

DW - 70 ppm (Tatum)

Well Samples - None taken. Quit due to dark.

10/25/89
Gathered samples and took fluid levels.
CVU WSW #3 = 1) 1600 ppm ( Unichem )
2) 2343 ppm (E Seay)
3) 2343 ppm (E Seay)
Monitor Well #1- 1) 195 ppm (Unichem) @ 130°

2) 110 ppm (E Seay) @ 140




3) 113 ppm (E Seay)

@ 140"

Monitor Well #2- 1) 195 ppm (Unichem)

2) 100 ppm (E Seay)

Fluid level - 126!

CVU WSW #3 shut in for 2 hrs.

Fluid level rose to 123' indicating a 3' draw down

when running.

10/26/89

CVU WSW #3 - 2059 ppm

Monitor Well #3
Location - 269' NW of CVU WSW #3
T - 237"
WS - 118"
Csng - 3" PVC
Perfs - 80!
DW - 57 ppm (VGSAU)
Well Samples - 1) 71 ppm
2) 71 ppm

3) 71 ppm

Witnesses - E Seay, W Minchew, R Browning

Driller - C Glenn, Glenn's Water Well Service

Comments - Hit cavity and lost circulation @ 125' - 130'

Monitor Well #4

Location ~ 437' S of CVU WSW #3

( Edge of drilling pit for




CVU #98)
TD - 232!
WS - 118!
Csng - 3" PVC
Perfs - 80!
DW - 57 ppm (VGSAU)
Well Samples - 1) 70 ppm
2) 56 ppm

3) 50 ppm
‘ 4) 40 ppm
|

Witnesses - E Seay,W Minchew,R Browning

Driller - C Glenn, Glenn's Water Well Service

Comments - Sampled and tested Lee Ranch windmill - 57 ppm

10/27/89
Sampled and tested wells.

CVY WSW #3 - 1988 ppm

10/30/89

CVU WSW #3 - 2414 ppm

Monitor Wells -#1) 114 ppm ( @ 170' ) fluid level - 122°

#2) 57 ppm ( @ 170' ) fluid level - 124'
#3) 57 ppm ( @ 180! fluid level - 124!

#4) 43 ppm ( @ 190' ) fluid level - 120!



Monitor Well #5

Location - 334' N of CVU WSW #3
™D - 234!

WS - 115!

Csng - 3" PVC

Perfs - 80'

DW - 57 ppm (VGSAU)

Well Samples - 1) 71 ppm

2) 56 ppm
3) 56 ppm
4) 56 ppm
5) 56 ppm

Witnesses - E Seay,R Browning

Driller - C Glenn, Glenn's Water Well Service

Monitor Well #6

Location - 389' NE of CVU WSW #3
Ws - 115°

Csng - 3" PVC

Perfs - 80!

DW - 57 ppm (VGSAU)

Well Samples - 1) 56 ppm

2) 56 ppm
3) 56 ppm
4) 56 ppm

Witnesses - E Seay, R Browning

Driller - C Glenn, Glenn's Water Well Service




10/30/89
Gathered samples and checked fluid levels & draw downs
CVU WSW #3 - 2400 ppm
CVU WSW #2 - 50 ppm

Monitor Wells- #1) 90 ppm ( @ 180' ) fluid level 122' 2" (122' 0")

#2) 50 ppm " " 125' 8" (122' 9")
#3) 64 ppm " " 123' 3" ( 122' 7")
#4) 40 ppm " " 120' 3" ( 119'10")
#5) 90 ppm " " 123' 5" ( 122'10")
#6) 50 ppm " " 1237'11" ( 123" 1")

11/1/89

CVU WSW #3 - 2350 ppm

11/2/89
CVU WSW #3 - 1880 ppm
Letter 1is sent to R Lane in Midland notifying him and the

regulatory compliance group of the situation and what has been done

to date.

11/7/89

CVU WSW #3 - 1700 ppm




Potash Mine WSW #8 - 294 ppm

11/10/89
CVU WSW #3 - 1686 ppm

Potash Mine WSW #8 - 304 ppm

11/13/89
CVU WSW #3 - 6940 ppm

Potash Mine WSW #8 - 306 ppm

11/16/89

CVU WSW #3 - 1675 ppm

Monitor Well #7

Location - aprox 253' W of CVU WSW #3
TD - 238"
WS - Unknown
Csng - 3" PVC
Perfs - 120!
DW - 57 ppm (VGSAU)
Well Samples - 1) 5325 ppm
2) 4260 ppm
3) 3195 ppm

4) 3337 ppm




5) 3497 ppm

6) 4047 ppn

7) 4198 ppm
Witneses - E Seay, R Browning

Driller - C Glenn, Glenn's Water Well Service

Comments - Lost circulation at 85' - 140' due to cavity.

circulation all the way.

11/17/89

CVU WSW #3 - 1775 ppm

Monitor Well #8

Location -~ 628' SW of CVU WSW #3
TD - 236!
WS - Unknown
Csng - 3" PVC
Perfs - 120!
DW - 4600 ppm (Source unknown. Came from town.)
Well Samples - 1) 1065 ppm
2) 710 ppm
3) 300 ppm
4) 200 ppm
5) 150 ppm
Witnesses - E Seay, W Minchew, R Browning

Driller - C Glenn, Glenn's Water Well Servive

Very poor

Comments - Lost circulation at 40' - 85' due to large cavity. Very




poor circulation all the way.

Monitor Well #9

Location - 613' W of CVU WSW #3

TD - 236!

WS - 115!

Csng - 3" PVC

DW - 42 ppm (VGSAU)

Perfs - 120"

Well Samples - 1) 13,845 ppm
2) 12,750 ppm
3) 13,490 ppm
4) 13,064 ppm
5) 13,774 ppm

Witnesses - E Seay, R Browning

Driller - C Glenn, Glenn's Water Well Service

11/20/89
Followup letter is sent to R Lane in Midland updating him and the

regulatory compliance group of all progress in the situation.

11/21/89
Fluid levels and samples on monitor wells.
CVU WSW #3 - 2485 ppm

Monitor Well - #1) 85 ppm. Fluid level - 122' 1" ( 121' 11" )




#2)
#3)
#4)
#5)
#6)
#7)
#8)
#9)

11/29/89

57 ppm
43 ppm
43 ppm
99 ppm
43 ppm
199 ppm
540 ppm

710 ppm

CVU WSW #3 - 6532 ppm

Monitor Well #10

Location - 774' WSW of WSW #3

TD - 234 !

WS - 115"
Csng - 3" PVC
DW - 57 ppm
Perfs - 120°'

** Quit for dark **

11/30/89

"

Completed drilling Monitor Well #10.

Well Samples - 1) 26,625 ppm

2) 28,986 ppm
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123!
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2"
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3) 26,980 ppm
4) 20,495 ppm
Witnesses - E Seay, R Browning

Driller - L Felkins, Larry's Drilling & Pump Co.

Monitor Well #11

Location ~ 1230' WSW of CVU WSW #3
TD - 241"

| WS - Unknown

Csng - 3" PVC

DW - 57 ppm (VGSAU - 3 loads)

Perfs - 120'

| *% Quit for dark and weather *x*

12/1/89

CVU WSW #3 - 2201 ppnm

Buckeye Yard WSW - 114 ppm

Completed drilling Monitor Well #11

Well Samples - 1) 18,460 ppm
2) 24,495 ppm
3) 23,288 ppm
4) 24,495 ppm
5) 25,489 ppm
6) 25,418 ppn

Witnesses - E Seay, R Browning

Driller - L Felkins, Larry's Drilling & Pump Co.




Comments - Lost circulation at 50' - 55' and then again at 90' -
95' due to cavities. Poor circulation all the way. Used 4 bags
of Aqua-Gel, 1 bag of Lime, and 1 bag of Hy-Seal that belonged to
C Glenn. Took them from barn in yard when we learned that Larry did

not have any. Told Corky the next afternoon. Fine with him.

Monitor Well #12

Location = 1700' WSW of CVU WSW #3
TD - 230' (Red Bed @ 228"')

WS - 115!

Csng - 3" PVC

DW - 57 ppm (VGSAU)

Perfs - 110°'

** Quit for dark **

12/4/89
CVU WSW #3 - 2769 ppm
Completed drilling Monitor Well #12.

Well Samples - 1) 284 ppm

2) 284 ppm
3) 284 ppm
4) 284 ppm

Witnesses - E Seay, R Browning

Driller - L Felkins, Larry's Drilling & Pump Co.

Monitor Well #13




Location ~ 995' W of CVU WSW #3 (Buckeye Gas Plant Yard)
TD - 232' (RB @ 230')

WS - 115!

Csng - 3" PVC

DW - 57 ppm (VGSAU)

Perfs - 110!

*% Quit for dark **

12/5/89
CVU WSW #3 - 1988 ppm
Completed drilling Monitor Well #13.
Sampled contaminated wells ( #7, #8, #9, #10, #11, #12 ).
Well Samples - 1) 2457 ppm
2) 3053 ppm
3) 2982 ppm
4) 2982 ppm
5) 2982 ppm
Witnesses - E Seay, W Minchew, R Browning

Driller - L Felkins, Larry's Drilling & Pump Co.

Monitor Well - #7) 57 ppm @ 130' ( 57 ppm @ 225' )
#8) 57 ppm @ 130' ( 170 ppm @ 225' )
#9) 43 ppm @ 130' ( 994 ppm @ 225! )
#10) 1051 ppm @ 130' ( 1420 ppm @ 225" )

#11) 1207 ppm @ 130' ( 1349 ppm @ 225" )

#12) 128 ppm @ 200"




Monitor Well #14

Location - 987' WSW of WSW #3 (Between Monitor Wells #10 and
#11.)

TD - 231' (RB @ 229!')

WS - 115"

Csng - 3" PVC

DW - 57 ppm (VGSAU)

Perfs - 110"

** Quit for dark **

12/6/89
CVU WSW #3 - 4828 ppnm
Completed drilling Monitor Well #14
Well Samples - 1) 199 ppm
2) 710 ppm
3) 710 ppm
4) 1633 ppm
5) 1563 ppm
6) 1633 ppm
7) 1633 ppm
Witnesses - E Seay, W Minchew, R Browning
Driller - L Felkins, Larry's Drilling & Pump Co.
Comments - The contamination has appeared to be running along the
lower parts of the Red Bed. It has been found where the

Red Bed is at the lower depths. We felt like we would




find extremely high chlorides on this well, but it
appears that we hit a high spot in the Red Bed, causing

us to get lower readings than expected.

Monitor Well #15

Location - 1204' SW of CVU WSW #3 (aprox 100' SE of NM State "L"
#6)

TD - 231' ( RB @ 229')

WS - 115!

Csng ~ 3" PVC

DW - 57 ppm (VGSAU)

Perfs - 110'

*% Quit for dark *=*

12/7/89
CVU WSW #3 - 4828 ppm
Completed drilling Monitor Well #15
Well Samples - 1) 56 ppm
2) 43 ppm
3) 43 ppm
4) 43 ppm
Witness - E Seay ( W Minchew and R Browning were in Roswell, NM
that day.)
Driller - L Felkins, Larry's Drilling & Pump Co.
** Quit for the Week to allow Larry to make repairs to his mud

pump. Staked location for Monitor Well #16.




12/11/89

Air lines, and water truck froze due to weather.

weather.

12/12/89

CVU WSW #3 - 3337

Monitor Well #16

ppm

Location - aprox 1100' SSW of CVU WSW #3

i TD - 233' (RB @ 232'")

WS - 115!

Csng - 3" PVC

Perfs - 110!

12/13/89
CVU WSW #3 - 3337
CVU WSW #1 Relief
Completed Monitor
Well Samples - 1)
2)

3)

4)

DW - 57 ppm (VGSAU)

*% Quit for dark **

ppm

Well - 700 ppm
Well #16

57 ppm

71 ppm

57 ppm

57 ppm

Shut down due to




Witnesses - E Seay, R Browning

Driller - L Felkins, Larry's Drilling & Pump Co.

Monitor Well #17

Location - aprox 1400' SW of CVU WSW #3 (aprox 300' S of Monitor

Well #11.)
TD - 225' (RB @ 223')
WS - 115!
CSNG - 3" PVC
DW - 57 ppm (VGSAU)
Perfs - 110!

** Quit for dark **

12/14/89
CVU WSW -#3 - 2130 ppm
Completed drilling Monitor Well #17
Well Samples - 1) 667 ppm
2) 809 ppm
3) 994 ppm
4) 994 ppm
5) 923 ppm
6) 994 ppmnm

Witnesses - E Seay, R Browning

Driller - L Felkins, Larry's Drilling & Pump Co.

*%* Began drilling Monitor Well #18,

but burned up one of Larry's




motors on his rig at aprox 215'. Shut down until he can repair it.
A new one will have to be ordered. Will complete Monitor Well # 18
when it comes in. *=*

12/19/89
Monitor Well #18

Location - Apx. 200' W of Monitor Well #13 and 200' N of Monitor
Well #11.
TD - 237' (RB @ 235')
: CSNG - 3" PVC
{ DW - 57 ppm (VGSAU)
Perfs - 110°
CVU #3 - 3905 ppm
Completed drilling Monitor Well #18
Well Samples - 1) 326.6 ppm
2) 326.6 ppm
3) 340.0 ppm
4) 340.0 ppm
5) 326.6 ppm
Witnesses - E. Seay, R Browning
Driller - L Felkins, Larry's Drillinc & Pump Co.

Move to drill #1¢9.

12/20/89

Monitor Well #19

Location - 75' E of #58 and 75' N of #7 Pumping well.
TD- 226' (RB @ 225')

CSNG ~ 3" PVC

DW - 57 ppm (VGSAU)

Perfs - 110'




Completed drilling Monitor Well #19.

Well Samples - 1) 411.8 ppm
2) 1164.4 ppm

3) 1732.4 ppm

4) 2414.0 ppm

5) 2698.0 ppm

6) 3976.0 ppm

7) 4828.0 ppm

8) 5254.0 ppm

9) 5254.0 ppm

10) 5396.0 ppm

11) 5751.0 ppm

12) 5964.0 ppm Smell

13) 6319.0 ppm
14) 6390.0 ppm
15) 6461.0 ppm
16) 6532.0 ppm

Witnesses - E Seay, R Browning

oil

and Sheen

Driller - L Felkins, Larry's Drilling & Pump Co.

Move to Monitor Well #20.

12/27/89

Monitor Well #20

Location - 1/4 way between #13 & #7.

D - 233" (RB @ 231"')
CSNG - 3" PVC
DW - 57 ppm (VGSAU)

Perfs - 110"

CVU #3 - 6106 ppm

on water.



Well Samples - 1) 113.6 ppm
2) 255.6 ppm
3) 454.4 ppm
4)y 837.8 ppm
5) 994.0 ppm
6) 1050.8 ppm
7) 1093.4 ppm
8) 1164.4 ppm
9) 1278.0 ppm
10) 1278.0 ppm
Witnesses - E Seay, R Browning
Driller - L Felkins, Larry's Drilling & Pump Co.

Move to test well #21.

12/28/89

Monitor Well #21

Location: 200' E of CVU #3 and between TW2 and TW6

TD - 233' (RB @ 231"')

CSNG - 3" PVC

DW - 57 ppm (VGSAU)

Perfs - 110

Bail sample from test well #19; no show of o0il on bailer or

sample.

Test Well #19 - 85.2 ppm Top at 119

CVU #3 - 4402 ppm

Monitor Well #21
Well Samples - 1) 56.8 ppm

2) 42.6 ppm
3) 42.6 ppm
4) 42.6 ppm

5) 42.6 ppm




Witnesses - E Seay, R Browning
Driller ~ L Felkins, Larry's Drilling & Pump Co.

Shut down.

1/4/90
Monitor Well #22

Location: 12' east of well #7 N.M. "L"
D - 227' (RB @225"')

CSNG - 3" PVC

DW - 57 ppm (VGSAU)

Perfs - 110°

CVU #3 - 2556 ppm
Well Samples - 1) 2513 ppm
2) 3195 ppm
3) 3905 ppm
4) 3905 ppm
5) 3905 ppm
6) 3905 ppm
Rig down and move.
Witnesses - E Seay, R Browning

Driller - L Felkins, Larry's Drilling & Pump Co.

Monitor Well #22 Cuttings - Fluoroscope Test D - 227!
110' - Nothing

120" - "

130' - "

140' - "

150" - "

160" - "

170 Grease ?

RB - 225




Cont. (Fluoroscope test)

|
; . 180' - Grease ?
‘ 190' - "
i 205' - "
% 215" - "
225" - (RedBed) - Trace of Hydrocarbon
| 227' - (TD) - Oil Sheen on Water

WATER LEVELS 1/4/90

1 - 122'e6"
2 - 122'3"
3 - 123'1"
4 - 119'11"
5 - 123'3"
6 - 123'4"
7 - 122'1"
8 - 119'6"
9 - 121'e"
10 - 124r'2"
i1 - 123*10"
12 - 118'10"
13 - 120'6"
14 - 118'5"
15 - 11is8'2"
16 - 118'5"
17 - 118'11"
18 - 120'8"
19 - 119°

20 - 121'10"

21 - 123'1"




1/5/90
Monitor Well #23

Location: Apx. 12' N/NW of GBSA #58
TD - 226' (RB @ 224'")

CSNG - 3" PVC

DW - 57 ppm (VGSAU)

Perfs - 110!

CVU #3 - 3550 ppm

Well Samples - 1)

99,000 ppm

2) 112,000 ppm
3) 116,000 ppm
Witnesses - E. Seay, R Browning

Driller - L Felkins, Larry's Drilling & Pump Co.
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OPERATOR DATE
Texaco Producing Inc. 1938

LEASE WELL Na. [ LOCATION . |
Vacuum GB/SA 58 (A) Section 1-T183-R34E

‘ ' , Top Salt 1540

oy TTTTY Base Salt 2680

~ No record of waterflow

or casing repair.

L g 7 5/8 " casing set at _ 1507 ' with 300 sx of Trinity cemen

Hole size 9 5/8"

& 5 1/2" casing set at 4075 ' with _ 200 sx of ceme

Total Depth 4710 ' Hole size 6 5/8 "




Diagrammatic Sketch of Single Tubingless ud.pletion

HOTE: 2-T/8" casing to be — - Glorieta (0il)
cenented with 1400 sx Class ‘
"C" L% gel. Cement volume epwoss
287% of calculated annular —r— ——T1 <11-3/4" casing set @1510'
volume from TD to int. csg. F . . \(k Cement circulated -
‘ a 1 ( bl
4N s
R
O ;\; T KB=8/BCasing set @ 3350
= C/>' < S Cemented w/200 sx Class
1980 1535 124 + 4 "C" 8% gel, plus 150 sx
T Class "C" neat. Cement
Top of Salt 1548' 550 Sx Cl.H | volume equals 345% of
circulated calculated annular volume
to surface from csg seat to base of
L & salt,
Sq. 150 Sx }
below perfs. =7/8" Casing set @ 6750"
1l
| 1
"Top @ 6100  feet ' ? Perforated:
Name;: Glorieta i
. e Est. 6100-6120!
Completion: Oi} . :
Bottom @ 6120 feet -
¢ L 4 f Total Depth @ .  g750"
TEXACO Inc.
Lease: State of New Mexico "L" Well :-No'. T
Field: Vacuum (Glorieta) '
Date: Msrch 17, 1964
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NOTE: The elevatrions shown for these four wells
is natural ground plus D.33 feer as directed

by David Demel.

i HEREBY CERTIFY THAT THIS PLAT WAS MADE
FROM NCTES TAKEN N THE FIELD IN A BONA FIDE
SURVEY MADE UNDER MY SUPERVISION, AND THAT
THE SAME 15 TRUE AND CORRECT TO THE BEST

OF MY KNOWLEDGE AND BELIEF

TEXACO PRODUCING, INC

TEST WELLS LOCATED IN
SECTION 31, TOWNSHIP 17 SOUTH, RANGE 35 EAST, NMPM
SECTION 36, TOWNSHIP 17 SOUTH, RANGE 34 EAST, NMPM
SECTION 1, TOWNSHIP 18 SOUTH, RANGE 34 EAST, NMPM
SECTION 6, TOWNSHIP 17 SOUTH, RANGE 35 EAST, NMPM

LEA COUNTY, NEW MEXICO

NEW MEXICO

e

D-797-1

K Net delied
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2 ST 1Y #7 CVU 162
™ #17

.;w F15 .fw #186

¥ew #1357

o - C,Q' > /0,000 /"
® - /Ooo< (@< /0000 pgpm
| | —  Joo< (& < 1000 ppm

DISTANCE _
: . FROM : N e - O pfm
No, WELL ELEVATIONS LOCATION OF WELLS & 0< (& < /00 s
CVUWSW
No 3
No. 1 TOP CONC. PAD 3ggE. NS2 37'W 161" FWL & 250" FS SECTION 36, T=17-S, R=34-f
TOP 3* PIPE UNDER CAR 38BR7.5' 810’
No 2 TOFP CONC, PAD Jg84.8' SE5AB'E 240" PN & 497 FW SECTION 6, T-18-5, R—35-¢
TOP 3' PIPE UNDER CAP 3986.4' 210
No 3 TOFP COMC, PAD J985.8" N79'21'W 44" FNL & 19" 'Fwl SECTION B, T=18-8, R=35-E
0P X PIPE UNDER CAP 3237,3- 269 . i NOTE: The elevations shown for these four wells
4 DP CONC 3G84,0° S10°31°E 551" FNL & 404' FwL SECTION B, T—18--5, R~35-E
No 4 TTf)JF’ .{..)'F,_H‘ }:JDNU[R _— §a§=§ 2 ‘l:’,” 81" FNL & 404° FW ECTION B, T-18-5, R~35-E is natural ground plus 0.33 feet as directed
WELL No 5 TOP CONC. PAD 3985.4' | N1708'W 198' FSL & 276' FWl.  SECTION 31, T=17-S, R-35-E by David Demel.
TP 3A: PIPE UNDER CAPR J986.8' 334"
Mo 6 TOP CONC. PAD 3985.5' NZT58'E 240" FSL & 470" FW SECTION 31, T=17~5, R-35~E
TOP I PIPE UNDER CAP Q87,3 iga'
No 7 TOP CONC. PAD 19848 S25°55'W 348 FNL & 209° FwL SECTION . 6, T=18~5, R=35-E
TOP X' PIPE UNDER CAP 3988.1" 252
No 8 TOP CONC. PAD 3983.8' S1T46'W 712" FML & 112' FWL SECTION 6, T—18-5, Re-35~E
TOP 3" PIFE UNDER CAP 3986 4" E28'
L Na 8 TOP CONC. PAD 686,00 S48 17w 581 FNL & B1' FEL BECTION 1, 1=18-5, R—234=E
TP X' PBIPE UNDER CAF A08H8.1" 613"
Mo 10 TOP CONC. PAD agas. 1 S55°54'W 585" FNL & 317 FEL BECTION 1, T-18-5, R-34-F
TOP X" PIPE UNDER CAFP 2GR 2" 774!
Ne 11 GROUND 3985.9' S871740"W S08' FML & B44' FEL SECTION 71, T=18-=5, R=34=E
TOF 3 PIFE UNDER Cap 3988 5 1230’
No 12 GROUND } igas. 1" STIDO'W 1339' FEL & 477" FN SECTION 1, T=18~5, R—34-=E | HEREBY CERTIFY THAT THIS PLAT WAS MADE
TOP 3 PIPE UNDER CAP 39889 1700° - FROM NOTES TAKEN IN THE FIELD IN A BONA FIDE
No 13 GROUND J9B5.5' S8y 38w 231" FNL & BEBS" FEL SECTION #, T=18-S5, R-34=E SURVEY MADE UNDER MY SUPERVISION, AND THAT
TOP 3° PIFE UNDER CAP 9881 gas" THE SAME IS TRUE AND CORRECT TO THE BEST
No 14 GROUND d J983.6' SE5S3'W 524" FhMlL. & 577" FEL SECTION 1, T=18~-5, R-34-F OF MY KNOWLEDGE AND BELIEF,
oP 3 FIPE UNDER CaA# 3986.1° any
Ne 15 GROUND 3981.0° 547 26W G35" FNL & 563 FEL SECTION 1, T=1B-S, R—34—¢ 7
TOR 3" PIPE UNDER CAP J9R3.5 1204 ' /
Ne 18 TOF CONC, PAD 3985.0' S3IT26'W 994" FNL & 216' FEI SECTION 1. T-18-5, R-14-E o / / :
TOP 3 PIPE UNDER CAP  30887.0' a7s = L) sV —
Mo 17 GROUND 3982.00 | SBOr2o'w 802' FNL & 878" FEL SECTION 1, T—18-S, R-=34--E \ ?
TOP 3" PIPE UNDER CAP 3384 3" 1381 AOHN W. WEST, N.M. P.E. & LS. No. 678
No 18 GOUND Jape 8 58555'W 272" FNL &1044' FEI SECTION 1, T—-18-5, R—34—€ (. TEXAS R.P.S, No. 1138
TOP 3' PIPE UNDER CAP  3989.4 1 376" ~
L No 19 GROUND 3981.2' | SS5EO1'W BO92" FNL & 508" FEL SECTION 1, T—18-5, R-34-F
ToP 3' PIPE UNDER CAR 3884.2' 1082°
TEST WELL No 20 GROUND 38855 | S7Z52W 311" FNL & 298° FEL SECTION 1, T—=18-5, R=34-=£
TOP 3° PIPE UMNDER CAF 3987 8 B49/
TEST WELL No 21 GROWUND SABE4 B NGB 13'E 43" FNL & 523" FEL SECTION 6, T-18-8, R=3I5-E
TOP 3 PIPE UNDER CAP JGRE.S' 215
TEST WELL Ne 22 »GROUND 3981.9' S54'08'W 753 FNL & 555' FEL SECTIOMN 1, T=1B8=5, R—34—=E
1082
TEST WELL No 23 «GROUND J981.6' SE1"45'W 657" FNL & 679" FEL SECTION 1, T=18-=5, R=34-E
1137
R | 1EST WELL No 24 «GROUND 3985.3' | S7Z04'w 376" FNL & 470° FEL  SECTION 1, T-18-S, R-34=E
5_‘_!4‘ - ‘ ] |
2| TEST WELL No 25 «GROUND 3082.8' | ser21w 6B6' FNL &1041' FEI SECTION. 1, T—1B~5, R—34-£ TEXLXCO PROD[I CII\] G’, IN C:
1477
CVUWSW Ne 3 985,44 121" FNL & 324" FWL SECTION 6, T-18-5, R-356—E
N TEST WELLS LOCATED IN
GV No 98 S1513E BH4" FNL & 473" FWL SECTION - 8, T-18-85, R-35-E SECTION 31, TOWNSHIP 17 SOUTH, RANGE 35 EAST, NMPM
585"
CVU No 137 (INY) 2984.1" S123W  [1103' FNL & 35 FWL  SECTION 6, T-1B~5, R—35-E SECTION 36, TOWNSHIP 17 SOUTH, RANGE 34 EAST, NMPM
CVU No 138 (INJ) 11’9?*31.»\: 13' FSL & 79 FEI SECTION 36, T=17 R~34~E SECTION 1, TOWNSHIP 18 SO » RANGE 34 » NMPM
VU No 138 (INJ) N2 2 3' FS 79" FEL ECTION. 36, T=17-5, R~34~E
' 193¢ SECTION 6, TOWNSHIP 17 SOUTH, RANGE 35 EAST, NMPM
GVl Neo 1353 (INJ) J987.4 N8I 19'W 78 FSL & 969" FEL SECTION 36, T-17~58, R=34-E
T3 4E LEA COUNTY, NEW MEXICO
VU No 162 S1255'E 767" FNL & 472" FwL SECTION 6, T=18-=5, R=35-E
862"
VG SAU No 58-A 981 .5’ SB1"12'W 666" FNL & BB7" FEL SECTION. 1, T=18~5, R~34-E 4
11371 CONSULTANTS
ST “L° No 7 3981.9' S5416'W 760" [FNL & 564" FEL SECTION 1, T=18=5, R~34-E
1094’ ‘
MARATHON WARN SAFSHE | 333 FML & 550° FWL  SECTION 6, T—18~S, R-35-E Surveved By DB & VC LAST REV: 1-6-89 Drawing Number
ST. AC~2 No 12 | 309’ Date Begin 11/4/86 | Dote 12/14/89 Disk  JPH #10 D—997—1
o ) Date fnd 12/8/B Checked By GLJ

* \SML‘Qu‘I‘_J ﬂu"" ulrt”hJ Project Number; 89-11-018 File Name: C:\TEXACO\TITSTWLS
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