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MARATHON OIL COMPANY
INDIAN BASIN TREATMENT PROJECT

QUARTERLY REPORT - MAY 1993

INTRODUCTION

This report summarizes treatment activities which have taken
place during the first quarter of 1993 related to environmental
problems resulting from a produced liquid gathering line leak
discovered in April 1991 near the Indian Basin Gas Plant.
Preparation of this report is in accordance with the April 2, 1992
New Mexico 0il Conservation Division (OCD) directive for quarterly

reporting on Indian Basin Treatment Project activities.

QUARTERLY REPORT SUMMARY

The overall Treatment Project is fully operational and
functioning as designed per Marathon’s March 1992 technical
submittal to OCD. Water withdrawal from the Lower Queen horizon is
on-going with an air stripper used to remove volatile hydrocarbons.
Shallow water withdrawal has been re-initiated with withdrawal
volumes commingled with Lower Queen withdrawals. Water discharged
from the air stripper continues to be utilized by the plant for
process water. Soil venting operations continue to remove volatile
hydrocarbons from soil and shallow bedrock horizons. Water

analyses from rancher wells and nearby surface springs have not



exceeded any State or Federal drinking water standards for
hydrocarbons or chlorides. Local ranchers are kept informed of

treatment project activities via a quarterly update letter.

QUARTERLY POINT-IN-TIME SAMPLING AND RESULTS

A point-in-time sampling of the Indian Basin treatment project
monitor wells was conducted January 19 - 21, 1993. Fifty-six wells
were sampled by Southwestern Laboratories using EPA sampling
protocol. The attached field log in Appendix A was prepared by
Southwestern Laboratories from field notes taken during sample
acquisition and identifies the fluid levels, purge volumes
and other field analysis data of all wells evaluated.

Marathon’s Petroleum Technology Center (PTC) in Littleton,
Colorado, performed BTEX and chloride analyses for the quarterly
point-in-time samples. High performance liquid chromatography
(HPLC) was used to analyze water samples for BTEX concentrations
and a titration method was used for chloride analysis. The results
from the point-in-time analyses are contained in Appendix B.

Core Laboratories, Aurora, Colorado, performed four BTEX
analyses using EPA method 8020 purge and trap gas chromatography as
a quality assurance comparison of PTC’s HPLC analytical techniques.
Core Labs also conducted four chlorides analyses using EPA method
325.2. The following four wells (3 shallow and 1 Lower Queen) were
analyzed for BTEX concentrations using both HPLC and purge and trap
analytical techniques: B-62, B-67, B-81 and B-90. A chart

comparing the BTEX analytical results for the two analysis
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techniques is attached in Appendix C.

Appendix D (Tables 1 and 2) compares the results of the
September 1991, December 1991, April 1992, July 1992, October 1992
and January 1993 point-in-time benzene concentration data for the
Lower Queen and shallow wells. Graphs depicting benzene
concentrations over time for each routinely sampled

borehole/monitoring well are also included in Appendix D.

MONTHLY SAMPLING

Monthly water samples of nearby rancher water wells and
springs were taken on January 18, February 12, and March 4.
Analytical results from the monthly water samples indicate the
water to be within standards for hydrocarbons and chlorides as
established by EPA for drinking water. The attached table in
Appendix E provides a summary of the monthly analyses performed on
the Lyman water well, the closest down gradient water well to the
leak site, and a surface water spring in Rocky Arroyo. The
quarterly analysis for the Biebelle water well, the second closest
down gradient well, is also reported. All rancher water well and
arroyo spring samples were obtained using EPA sampling and handling
procedures. Core Labs performed the BTEX and chloride analyses
using EPA approved methods. Analytical data from rancher water
well samples and surface water springs is provided to the local
ranchers each month with letters of explanation. Copies of these
letters are also provided to the New Mexico 0il Conservation

Division (Santa Fe) and the Bureau of Land Management (Roswell)
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upon distribution to the ranchers.
The plant water supply well and backup well are also sampled
and analyzed on a monthly basis. Analytical reports for all the

rancher wells, springs and plant wells are included in Appendix E.

WATER AND CONDENSATE RECOVERY

Water withdrawals from the Lower Queen and shallow water
wells are individually metered and reported to the State Engineer’s
Office (SEO) on a monthly basis, per SEO directive. The reports
filed with the SEO for the first quarter of 1993 are attached in
Appendix F. Appendix F also contains stacked bar graphs depicting
weekly water withdrawals from Lower Queen and shallow soil water
wells. A third graph shows the combined weekly water withdrawals
from the Lower Queen and shallow zone.

Six Lower Queen wells (B-84, B-85, B-87A, B-88, B-91A,
and B-94) were routinely pumped for water withdrawal during the
quarter. Monthly water withdrawals for each well are listed in the

following table.



LOWER QUEEN MONTHLY WATER WITHDRAWALS

WELL NUMBER JAN FEB MAR QTR. TOTAL
B-84 5,238 3,320 7,873 16,431 BBL.
B-85 1,205 0 2,340 3,545 BBL.
B-87A 5,399 4,634 5,560 15,593 BBL.
B-88 3,417 2,133 3,698 9,248 BBL.
B-91A 7,442 5,647 9,118 22,207 BBL.
B-94 5,518 4,344 4,291 14,153 BBL.

LQ TOTAL 28,219 20,078 32,880 81,177 BBL.

Two shallow water wells, B-36 and B-37, were pumped during the
first quarter. Shallow withdrawal wells were previously shut-in
due to cold weather freezing the pneumatic punmps. Shallow
withdrawal resumed at B-37 in February and B-36 in March.

In addition, Sump All was routinely pumped and/or bailed
during the first quarter of 1993. Free product was identified in
the sump during the January Point-in-Time sampling. Monthly

shallow water withdrawals for each well are listed in the following

table.
SHALLOW SOIL WATER MONTHLY WITHDRAWALS
WELL NUMBER JAN FEB MAR QTR. TOTAL
B-36 0 0 35 35 BBL.
B-37 0 387 1,218 1,605 BBL
Sump A-11 0.3 3 2 6 BBL
SHALLOW TOTAL 0.3 390 1,255 1,64¢ BBL.
5



Fluids from the Lower Queen and shallow withdrawal wells are
piped to an air stripper facility for hydrocarbon separation and
eventual plant usage. An oil/water separator is used to remove
free product prior to soluble hydrocarbon removal. The free
product is transferred to a holding tank which is gauged on a
weekly basis. The measured volume of free condensate recovered
during the first quarter of 1993 is 9 barrels. This volume also
reflects free product recovered from Sump All. The cumulative free
product recovery for the second quarter of 1992 through the first
quarter of 1993 is 47 barrels. This brings the cumulative free
product recovered to date (not including volumes volatilized by the

air stripper and soil vent) to 3,334 barrels.

POTENTIOMETRIC MAPPING

Lower Queen fluid levels were measured once a month for all
non-pumping wells. The table in Appendix G lists the Lower Queen
fluid 1levels (elevations) obtained during the first quarter of
1993. Cumulative monthly rainfall as measured at the gas plant is
also recorded. The cumulative rainfall for the quarter was 2.24
inches. Monthly Lower Queen potentiometric maps, based on these
monthly fluid level readings are also attached in Appendix G. The
Lower Queen potentiometric maps reflect continued lower fluid
levels throughout the quarter.

A shallow water potentiometric map based on data accumulated
during the January point-in-time sampling round is attached in

Appendix H.



SOIL VENTING ACTIVITIES

The Phase I soil venting program, which included wells B-39,
B-40 and B-44, is complete. Venting during the first quarter was
continuous during January and February. Shallow water withdrawal
wells, selectively located in the vicinity of the soil vent wells,
helped promote soil venting by 1lowering the water table and
exposing more soil to hydrocarbon vapor extraction.

The soil vent has been relocated to BH-82, a shallow bedrock
well approximately 2000 feet east of the Phase I venting wells.
Prior to installation of the Phase I soil venting program a pilot
soil venting test was conducted at B-82. The well indicated it has
excellent air permeability to allow for soil venting remediation

techniques.

OTHER ACTIVITIES

An interference test utilizing four observation wells was

conducted at BH-87A in February, 1993.
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ENVIRONMENTAL SERVICES

1703 West Industnial
PO. Box 2150
Midiand Texas 79702

Phone: (915} 683-3349
Fax: (915) 686-0492

January 29, 1992

Mr., Jeffrey S. Lynn
Marathon 0Oil Company
P.O. Box 552
Midland, TX 79702

RE: INDIAN BASIN REMEDIATION PROJECT

Dear Mr. Lynn:

The quarterly monitoring was started at 8:00 am on January 19,
1993. During a three day period, a total of fifty six wells were
checked. The monitoring project was completed at 1:00 pm on
January 21, 1993.

Several of the sample vials that were stored in the cooler at the
plant were frozen, which caused them to break. The broken vials
are as follows: 1 BTEX vial from BH-92 MW-66, 1 chloride vial from
SW-1, 1 chloride vial from BH-95 MW-69, and 1 BTEX vial from sample
No. 1 which was sent to Core Laboratories.

If you have any questions, please do not hesitate to call.

Sincerely,

Lorri L. Church
Project Manager, Midland EAS

LLC:abj o
FEB 11 1383
Environmental & Safety
SOUTHWESTERN LABORATORIES, INC.

A member of the HHIH group of companies
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APPENDIX D

ANALYTICAL RESULTS
COMPARISON
OVER TIME




APPENDIX D

POINT-IN-TIME SAMPLINGS

TABLE 1
LOWER QUEEN BENZENE ANALYSES

(Data in PPB)
BH-83 1600 350 12.9*¢@ 948+ 15.1 21
I BH-83 - 290 125.4+ - - -
BH-83 - - 150.~ - - -
BH-84+ 40 90 202.* 178~ 190 192
BH-85+ 540 420 40.4* 268+ 98.8 26
BH-86 33 <1l 2.7*@ 19+ 31.7 138
BH-86 - - 3.5 16.6- - -
BH~-87A+ 190 10 5.0%* 359« 470.1 585
BH-87A+ - - - 59.8~ - -
BH-88+ 2200 1400 257.5* 357* 212.3 78
BH-89 <1 <1 4.1% 12+ 4.3 12
BH-90 150 130 233.*@ 115+ 37.1 15
BH-90 - - 68.3* - 14.~ -
BH-91A+ 680 150 25.3* 413* 10.6 3
BH-92 <1 <1 2.9*@ 8+ 12.1 3
BH-92 - - 3.3% - - -
BH-93 280 320 4.3# 103+ 2.6 8
BH-93 - - - 69.1~ - -
BH-94+ 240 1900 1865.* 160* 2208.2* 376
BH-97 <1 <1 1.7+ 15* 10.7 <3
H BH-97 - - — <1+ - -

o+ Withdrawal Well

~ Analysis by Core Labs

# Analysis by PTC HPLC method except as noted

* Average of more than one analysis

e Bailed sample; all others collected by pump

- Analysis by State Dept. of Health
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APPENDIX D

TABLE 2

SHALLOW WELL BENZENE ANALYSES
POINT-IN-TIME SAMPLINGS

(Data in PPB)

BH-14 250 200 NS NS NS NS
BH-33 2300 2300 1780.*@ 1842.*@ l668.8 QNS
BH-33 - - - - 2100.e~ -
BH~-34 3000 3800 3087.*@ 2199.*@‘ 2942.@ 2746€
BH-35 3800 Dry NS NS NS NS
BH-36 3100 3000 3492.*@ 2708.* NS NS
BH-38 5100 Dry NS NS NS NS
BH-39 1700 Dry NS NS NS NS
BH-41 4300 NS 2639.* 3105.+* 3923.@ ONS
BH-41 - - - 2700.~ 3300.@~ -
BH-42 4700 Dry 3195.*@ 2742.* 3032. QNS
BH-42 - - - 3000.~ - -
BH-44 1000 1100 NS NS NS NS
BH-45 4 NS Dry NS Dry Dry
BH-47 3400 - - 4353.* Dry Dry
BH-49 3100 3000 NS 1939.*@ 1992.@ 1708e€
BH-49 - - - 2000.~ it -
BH-55 <1 NS Dry 332.* 9.e QNS
BH-61 15 15 36.* 37.% 166.@ ONS
BH-61 - - 101.+*@ - - - n
BH-62 - - - - - 66
BH-62 - - - - - 14~
BH-64 200 170 NS NS NS NS
BH-65 <1 <1 NS NS NS NS
BH-67 59 NS 13.* 97.*@ 41.@ 21@
BH-67 - - 16.*@ - 12.e~ 14@~
BH-68 <1l <1 NS NS NS NS
BH-70 2600 2000 NS NS NS NS
BH-71 <1 <1 Dry 47.*@ Dry QNS H




BH-73 <1 <1 4.% 4.*@ 8.@ 8.a
BH-73 - - 4.*%@ - - -
BH-74 800 <1 NS NS NS NS
BH-75 <l - - 5.*%@ Dry Dry
BH-80 <1 <1 9.* 8.* 62. 14
BH-81 940 400 296.* 483.* 215. 518
BH-81 - - - - - 390~
BH-82 2200 1000 NS 1114.* 1026. 1128
BH-90 - - - - - 6~
BH-~95 2400 2100 - 568. 1598. 1284
Sump All 1400 2900 3033.«* 1258.* 2815. Free
Product
Sump 16A 240 2000 1233.+* 1495.+* 632. 741
Sump 16A - - 1137.*@ - - -

Note: See footnotes

~ Analysis by Core Labs

# Analysis by PTC HPLC method except as noted
* Average of more than one analysis

e Bailed sample; all others collected by pump

NS Not sampled

QNS Water quantity not sufficient to sample
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APPENDI>

RANCHER WATER WELLS,
PLANT WATER WELLS
AND SPRINGS ANALYSES



INDIAN BASIN TREATMENT PROJECT

RANCHER WATER WELL SAMPLE RESULTS
FIRST QUARTER 1993

MARCH

LOCATION JANUARY  FEBRUARY  MARCH RESAMPLE
LYMAN WATER WELL
BENZENE ND ND ND ND
TOLUENE ND ND ND ND
ETHYLBENZENE ND ND ND ND
XYLENE ND ND ND ND |
CHLORIDE 13.2 13.1 12.5 12.7
UPPER INDIAN HILLS SPRING WEST
BENZENE ND ND ND ND
TOLUENE ND ND ND ND
ETHYLBENZENE ND ND ND ND
XYLENE ND ND ND ND
CHLORIDE | 11.4 10.8 BRI 10.7
BIEBELLE WATER WELL
BENZENE ND
TOLUENE ND
ETHYLBENZENE ND
XYLENE ND
CHLORIDE 10.6

BTEX GIVEN IN PPB
CHLORIDE GIVEN IN PPM

ND - BELOW DETECTION LIMIT



l Western Atlas
International
A Liton Dresser Company
LABORATORY TESTS RESULTS
l 02/08/93
J0B' NUMBER - 93009 CUSTOMER: -~ MARATHON- OTL COMPANY.
CLIENT I.D.........: MARATHON OIL CO
DATE SAMPLED....... : 01/18/93
‘ TIME SAMPLED.......: 14:05 TIME RECEIVED....: 10:00
| WORK DESCRIPTION...: #1 Ly man L der el REMARKS. .. oenvess
- [rest pescripTion: {FINAL RESULT | |LIMITS/*DILUTION|UNITS OF MEASWRE = - | AT
l Chloride (Unfilt.) 13.2 0.5 mg/L 325.2 (1) 02/01/93 KJA
8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 01/29/93 MAD
Benzene ND 1 ug/L
I Toluene ND 1 ug/L
Ethyl Benzene ND 1 ug/L
Xylenes ND 1 ug/L
|
‘ I
|
|
|
‘ l
! I
10703 East Bethany Drive
Aurora, CO 80014
l (303) 751-1780
PAGE:1
The analyses. opinions or Interpretations contained In this repon are based upon ooservations and matenal supplied by the cliert for whose exclusive and confidential use this report has been made. The P or opimons repre-
sent the best juagment of Core Laboratones. Core Laboratonies. however assumes na responsibiity and makes no warranty of representations, express of impiied. as 1o the productivity, proper operations. or protitableness of any oil. gas. coat of
other minerai, property, well or sand tn connection with which such repon 15 used Or rened upon for any reason whatsoever. This report shall not be reproduced except in its entirety, without the written approval ot Core Laboratories.



"/" CORE LABORATORIES

V\hastuarra{\thas
International

A Lmon Dresser Compary

LABORATORY TESTS RESULTS
02/08/93

CLIENT 1.D.........: MARATHON OIL CO LABORATORY 1.D...: 930097-0002
DATE SAMPLED.......: 01/18/93 DATE RECEIVED....: 01/26/93
TIME SAMPLED.......: 14:28 TIME RECEIVED....: 10:00

1 WORK DESCRIPTION...: #2 \)(,fe( Todas Holls 30,{‘3 Wesk REMARKS .......... :

i ~

UNITS OF MEASURI

TEST METHOD. -~ . = =

Chloride (Unfilt.) mg/L 325.2 (1) 02/01/93 KJA

8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 01/29/93 MAD
Benzene ND 1 ug/L
Toluene ND 1 ug/L
Ethyl Benzene ND 1 ug/L
Xylenes ND 1 ug/L

10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780

PAGE:2

The analyses, opinions or interpretations coramed in this report are based upon observations and mateniat supplied by the client for whose exclusive and contidential Lise this report has been made. The inferoretations of oonons expressed repre-
sent the best judgment of Core Laboratones Core L . however, no and makes no warranty or representanons, express of implied, as 1o the productivity, proper operations. or protitanieness ot any oil. gas, coal or
othes mineral. property, well or sana in connecton with which such report 1s used o relied upon for any reason whatsoever This repont shall not be reproduced except In s entirety, without the written approvar ot Core Laboratones




Wi

Western Atlas
international

CORE LABORATORIES

v fon Dresser Company

LABORATORY TESTS

RESULTS

02/08/93
JOB NUMBER:: 930097. ' ' - CUSTOMER::* MARATHON OIL COMPANY - ATTN:: JEFFREY'S. LYNNZ oo o 0 oo
CLIENT 1.Du........: MARATHON OIL CO LABORATORY 1.D...: 930097-0003
DATE SAMPLED.......: 01/18/93 DATE RECEIVED....: 01/26/93
TIME SAMPLED.......: 14350 TIME RECEIVED....: 10:00
WORK DESCRIPTION...: #  Dichelle Waker Li)eif REMARKS. ..... e
TEST DESCRIPTION 0 {FINAL RESULT - |LIMITS/*DILUTION|UNITS OF MEASURE  |TEST METHOD:
Chloride (Unfilt.) 10.6 0.5 ma/L 325.2 (1) 02/01/93  KJA
8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 01/29/93  MAD
Benzene ND 1 ug/L
Toluene ND 1 ug/L
Ethyl Benzene ND 1 ug/L
Xylenes ND 1 ug/L
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:3

e anaiyses. opinions of Interpretations contained In this report are based upon coservanons and matenal supplied by the chent for whose exclusive and confidential use this repon nas been made. The interpretations or opinions expressed repre-

sen? “ne pest juagment of Core Laboratories. Core Laboratonies. however. assumes no (esponsiDiity and Makes nNo warranty or representaions express of Implied. as 10 the ProGuCt™ ©y Proper operations, or profitablieness of any od. gas. coal or

e smingral, property. well o sana in connection with which such report is used or seliea Lpon 10r any reason whatsoever  This repoM shail not be reproauced excent In 1S entirely wxmout tne witten approval of Core Laboratories.
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II Western Atlas
international
A Laton/Dresser Company
! LABORATORY TESTS RESULTS
03/16/93
JOB NUMBER: - 930250 CUSTOMER::. MARATHON OIL -COMPANY .. . ATIN:: JEFFREY-S. LYNN
| CLIENT I.D.........: MARATHON OIL LABORATORY 1.D...: 930250-0003
! DATE SAMPLED....... 1 02/12/93 DATE RECEIVED....: 02/17/93
TIME SAMPLED.......: 11:44 TIME RECEIVED....: 13:00
| WORK DESCRIPTION...: LYMAN #1 REMARKS..........:
|
‘ TEST DESCRIPTION.- . FINAL RESULT LIMITS/*DILUTION QNfTS.OF MEASURE TEST. METHOD .. - |DATE TECHN
Chloride (Unfilt.) 13.1 0.5 mg/L 325.2 (1) 03/05/93 PJM
8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 02/19/93 MAD
Benzene ND 1 ug/L
Toluene ND 1 ug/L
Ethyl Benzene ND 1 ug/L
Xylenes ND 1 ug/L
| l
| II
|
|
10703 East Bethany Drive
Aurora, CO 80014
l (303) 751-1780
PAGE:3
The analyses, opinions of Interpretations contained in this report are based upon observations and matenal supphied by the client for whose exclusive and confidential use this report has been made. The P Of opinions exp repre-
sent the best judg of Core L Core | however, no y and makes no warranty or representations, express of rmpited. as to the productivity, proper operations, or profitabieness of any oil, gas. coal or

other mineral, property. well or sand in connection with which such report is used or resed upon for any reason whatsoever. This report shail not be reproduced except in its entirety. without the written approvai of Core Laboratones.



Internationai

4 {tion Oresser Comoanv

CORE LABORATORIES

LABORATORY TESTS

RESULTS

03/16/93
0B NUMBER: 930250 CUSTOMER: MARATHON- OIL COMPANY: ATTN:-- JEFFREY“S. LYNN
LIENT I.D.........: MARATHON OIL LABORATORY I.D...: 930250-0004
ATE SAMPLED.......: 02/12/93 DATE RECEIVED....: 02/17/93
TIME SAMPLED.......: 11:22 . . TIME RECEIVED....: 13:00
WORK DESCRIPTION...: ARROYQ #2 (A ppov- Tndian Ml SP reong West+ REMARKS . .. nvnvn.. :
TEST DESCRIPTION FINAL . RESULT: LIMITS/*DILUTION{UNITS OF MEASURE TEST- METHOD DATE TECHN/
hloride (Unfilt.) 10.8 0.5 mg/L 325.2 (1) 03/05/93 PJM
18020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 02/19/93 MAD
Benzene ND 1 ug/t
Toluene ND 1 ug/L
Ethyl Benzene ND 1 ug/L
Xylenes ND 1 ug/L
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:4
The yses, opinions or n this report are based upon observations and matenal supplied by the chent for whose exclusive and conhdential use this report has been made. The O OPINONS exXp repre-
sent the best judgment of Core Laboratones. Core Laboratones, however, assumes no responsibiiity and makes no warranty or representations, express ot implied. as to the p Y. proper op . Of ot any oil. gas. coal or

other mineral, property, well or sand 'n connecton with which such report 1s used or reiled upon for any reason whatsoever. This report shali not be reproduced except It its entirety, without the written approvai of Core Laboratones.
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Western Atlas
International

CORE LABORATORIES

A Lo Dresser Company

sent the best judgment ot Core Laboratones. Core Laboratones. however, assumes no responsibility and makes no warranty of representations, express or implied. as o the p

. proper . Of p

other mineral. property. weli of sand in connection with which such report 1s used or relied upon for any reason whatsoever This report shall not be reproduced except In its entirety, without the written approval of Core Laboratonies.

LABORATORY TESTS RESULTS
03/16/93
JOB: NUMBER: 930250 CUSTOMER: . MARATHON OlL COMPANY ATTN: - JEFFREY-S. LYNN
CLIENT I.D.........: MARATHON OIL LABORATORY 1.D...: 930250-0002
DATE SAMPLED.......: 02/12/93 DATE RECEIVED....: 02/17/93
TIME SAMPLED.......: 10:48 TIME RECEIVED....: 13:00
WORK DESCRIPTION...: SW-1 Plew+ S“f’fly Lel| REMARKS.......u.ut
TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION JUNITS: OF MEASURE TEST METHOD DATE TECHN
Chloride (Unfilt.) 21 1 mg/L 325.2 (1) 03/05/93 PJM
58020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 02/19/93 MAD
Benzene ND 1 ug/L
Toluene ND 1 ug/L
Ethyl Benzene ND 1 ug/L
Xylenes ND 1 ug/L
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:2
. The analyses, opinions or Interpretahons contained in this report are based upon observations and matenai suppied by the client for whose exclusive and confidential use this report has been made. The S Of OPINIONS expH repre-

of any oil. gas. coal or




CORE LABORATORIES

Western Atlas
International

A Litton/Dresser Company

LABORATORY TESTS RESULTS

- N N .

. 03/16/93
i JOB NUMBER:: 930250 CUSTOMER: MARATHON OIL. COMPANY : : ATTN: - JEFFREY: S.:LYNN >‘
|
) CLIENT I.D.........: MARATHON OIL LABORATORY 1.D...: 930250-0001
! ATE SAMPLED....... : 02/12/93 DATE RECEIVED....: 02/17/93
HTIME SAMPLED.......: 09:56 TIME RECEIVED....: 13:00
WORK DESCRIPTION...: sW-2  Plan+ Gackbp Waell REMARKS. . ..o nuu..t
| — v
TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTIONIUNITS: OF MEASURE TEST.-METHOD 4DATE TECHN
Chloride (Unfilt.) 300 4 mg/L 325.2 (1) 03/05/93
;8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 02/19/93
Benzene 9 1 ug/L
Toluene ND 1 ug/L
i Ethyl Benzene ND 1 ug/L
‘ Xylenes ND 1 ug/L
;J
.
‘ '
|
|
|
|
| q
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:1
The y optnions or P in this report are based upon observations and matenai suppled by the client for whose exclusive and confidential use this report has been made. The ™ or opinions expl repre-
sent the best | of Core L ies. Core L . however. assumes NO responsibility and makes no warranty or representations. express or imptied. as to the productivity, proper operations. of profitableness of any oil, gas, coal or

other mineral, property, weil or sand n connection with which such report 1s used or relied upon for any reason whatsoever. This report shall not be reproauced except in its enbrety, without the written approvai of Core Laboratones




"/" CORE LABORATORIES

Western Atlas
International

= _cr Dresser Company

LABORATORY TESTS RESULTS

04/20/93
JOB NUMBER: - 930389 CUSTOMER: MARATHON OlL COMPANY ATTN: JEFFREY S. LYNN
CLIENT I.D.........: MARATHON OIL LABORATORY [.D...: 930389-0001
DATE SAMPLED.......: 03/04/93 DATE RECEIVED....: 03/12/93
TIME SAMPLED.......: 11:03 TIME RECEIVED....: 13:30
|WORK DESCRIPTION...: #1 Cyyrin Watey Woll REMARKS . . .. ......:
wTEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
Chloride (unfilt.) 12.5 0.5 mg/L 325.2 (W) 03/30/93 KJA
8020 - AROMATIC VCLATILE ORGANICS =1 8020 (2) 03/17/93 MLD
Benzene ND 1 ug/L
Toluene ND 1 ug/L
Ethyl Benzene ND 1 ug/L
Xylenes ND 1 ug/L
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:1
The analyses. opinions of interpretations contamea In this report are based UPON observations and matenai suppied Dy the chent for whose exclusive and confidential use this report has been —ace The nterp or opinions repre-

sent the best (uggment of Core Laboratones. Core Laboratones, however, assumes no responsibiity ana maxes no warranty or representations, express or implhed. as to the productivity proper operations. or protitableness of any oil. gas. coal or
other mineral. property welt Or sand in connection with wmch such repont 1s used or rehed upon tor any reascr whatsoever This report shall not be reproduced except in ts entirety without the w~en aporoval of Core Laboratories
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Western Atlas
International

CORE LABORATORIES

4o ter Zrosser LomozTs

LABORATORY TESTS
04/20/93

RESULTS

JOB NUMBER:

930389 CUSTOMER: MARATHON OIL COMPANY

ATTN: JEFFREY S. LYNN

CLIE

NT 1.D..
DATE SAMPLED
ITIME SAMPLED
' {WORK DESCRIPTION...: #2

: MARATHON OIL

A{royo - Upptr Todiom Hlig ffn'/l?

LABORATORY I.D...: 930389-0002

veva...1 03/04/93 DATE RECEIVED....: 03/12/93
........ 10:30 TIME RECEIVED....: 13:30
REMARKS..........:

Hi
i

Wwae+
,TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION{UNITS OF MEASURE TEST METHOD DATE TECHN
Chloride (Unfilt.) 1.7 0.5 mg/L 325.2 (1) 03/30/93 KJA
3020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 03/17/93 MLD
Benzene ND 1 ug/L
Toluene ND 1 ug/L
Ethytl Benzene ND 1 ug/L
Xylenes ND 1 iug/L
i
|
|
|
AMENDED REPORT
i
|
]
|
L -
it 10703 East Bethany Drive
| Aurora, CO 80014
(303) 751-1780
PAGE: 2
The . OPINIONS OF INterp: lons contained 1n this report are based upon observations and material supplied by the client for wnose exclusive ang contidential use this report has been made  Tne {0 IONS OF OPINIONS exp| repre-

sent the best judgment of Core Laporatonies  Care Laboratones. however. assumes no responsibiity and makes no warranty or representations. express or implied. as 10 the productivity, proper operations. or proftapieness of any oil. gas. coal of

other mineral. property, weil or sana i connecton with which such report 1s used or relied upon for any reason wnatsoever

Tris repon snali not be reproduced except In its entrety, without the wnitten approvai of Core Laboratories
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Western Atlas
International

CORE LABORATORIES

4 unon Dresser Company

|
1
|

LABORATORY TESTS

RESULTS

04/20/93
|
| JOB NUMBER: 930389 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
(CLIENT 1.D.........: MARATHON OIL LABORATORY 1.D...: 930389-0003
DATE SAMPLED.......: 03/04/93 DATE RECEIVED....: 03/12/93
TIME SAMPLED.......: 08:45 j TIME RECEIVED....: 13:30-
WORK OESCRIPTION...: #7 P ant furft), Wetl $ W= REMARKS. .........:

\
|
‘ @TEST
|

DESCRIPTION FINAL RESULT LIMITS/*DILUTION{UNITS OF MEASURE (TEST METHOD DATE
!
I'cm@mdo (unfilt.) 18.9 0.5 mg/L 1325.2 (1) 03/30/93 KJA
2027 - AROMATIC VOLATILE ORGANICS 1 *1 8320 (2 03/17/93 MLD
3enzene ND 1 ug/L
“oluene : ND 1 ug/L
' tthyl Benzene ! ND 1 ug/L
j B Xylenes 1 ND 1 ug/L
1 |
i
| ;
I - AMENDED REPORT
i ;
: |
' |
IIW i
‘3 !
' |
! i
Ilw i
o |
|
‘ |

10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780

PAGE:3

The analyses, opinions or interpretations contaned n this report are based upon ooservations ang matenal supplied by the client for whose exclusive and conbdentiar use inis report nas deen made. The mter

07 OPINIONS €Xp

other mmeral, property, well or sand in connection with which such report 1s usec or re e LDOM 10r any reason whatsoever [ his report shall not be reproduced excegt ir is entirely w-inout the written approval ot Core Laboratones

repre-
sent the best judgment of Core Laboratories. Core Laboratonies, however. assumes no responsibility ang makes no warranty of representations. express or implied. as 1o ire proguctvity, pDroper operations. or profitableness of any o, gas, coal o



“ CORE LABORATORIES

Western Atlas
International

A Linon Dresser Company

|

LABORATORY TESTS RESULTS

04/20/93
JOB NUMBER: 930389 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
CLIENT 1.D.........: MARATHON OIL LABORATORY .D...: 930389-0004
DATE SAMPLED.......: 03/04/93 DATE RECEIVED....: 03/12/93
TIME SAMPLED....... : 08:00 TIME RECEIVED....: 13:30

WORK CESCRIPTION...: #8 plamf' Gc:c((vw L«\/Q(( Jw - REMARKS.......... :

.
!
|

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION{UNITS OF MEASURE ;TEST METHOD DATE TECHN
Jntorage Lonfiltl) 364 ‘ 4 mg/L 325.2 () 03/23/93 PJM
i i
2220 MATIC VOLATILE ORGANICS ' *1 2320 (2) 03/17/93 MLD |
Senzere I 17 1 ug/L
Tliuens ND 1 lug/L
Ftnyl 3enzene ND 1 ug/L
Xylenes ND 1 ug/L

AMENDED REPORT

10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780

PAGE : 4

72 araivses. opINIONS Or Interpretations contained In this report are based UPON oDSenvanoNs and matenal supplied Dy the cient for wnose exclusive and contidential use this fepor ~as Deen made  The interpretations of opiNNS expressed repre-
sent the pest judgment of Core Laboratories. Core Laboratonies. however, assumes ~¢ *2sponsibiity and Mmakes NG warranty of (epresentations. express or imphed as 1o 1he proc.Cl v Droper operations. of profitableness of any oif gas. coal or
cther mneral. property. well or sand in connection with which such report Is used or re &¢ Loon 10f any reason whatsoever  Tris repor shall not be reproduced exceot «n iis entirety w '~Cu? tne wrilten approval of Core Laboratones



"/" CORE LABORATORIES

Western Atlas
International

2 7o Dvesser Company

LABORATORY TESTS RESULTS

i
' 04/30/93
|JOB NUMBER: 930580 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
|
CLIENT I.D.........: MARATHON OIL -- INDIAN BASIN LABORATORY 1.D...: 930580-0001
“DATE SAMPLED.......: 04/13/93 DATE RECEIVED....: 04/14/93
i TIME SAMPLED.......: 07:55 w. TIME RECEIVED....: 09:30
! IWORK DESCRIPTION...: #1 Lyman oter Well REMARKS..........: SAMPLES RECEIVED @ 10C
|
|
\TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
1 Chloride (unfilt.) 12.7 0.5 mg/L 325.2 (1 04/28/93 VKN
‘ fi
ﬁ8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2> 04/14/93 MLD
Benzene ND 1 ug/L
Toluene ND 1 ug/L
i Ethyl Benzene ND 1 ug/L
# Xylenes ND 1 ug/L
‘ i
o
i ]
f
i
|
it
i
|
|
i
‘1
I
'
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE: 1
I The analyses, COINIONS OF nterpretations contained m this report are based upon observations and matenal supphed by the chient for whose exclusive and confidential use this report has been made  The inte! Of OptNIoNS expt
sent the best wagment of Core Laporatones. Core Laboratones. however, assumes no responsibiity and makes no warranty of representations. exoress ar mplied. as to the productivity. proper operatons. or profitableness of any oil. gas. coai or

other minerai Property. wei Gr $and 10 connection with which such report 1s usea or relied upon for any reason wnatsoever Tnis report shall not be reprodiiced except in its entirety, without the writen aporovai ot Core Laboratones.
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CORE LABORATORIES

A Litton/ Dresser Company

WORK

DESCRIPTION...: #2

Upper ndian Hills Ssmne West
'{d I 6;

REMARKS

LABORATORY TESTS RESULTS
04/30/93
iJOB NUMBER: 930580 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
iCLIENT [.D.........: MARATHON OIL -- INDIAN BASIN LABORATORY 1.D...: 930580-0002
DATE SAMPLED.......: 04/13/93 DATE RECEIVED....: 04/14/93
TIME SAMPLED.......: 08:38 TIME RECEIVED....: 09:30

: SAMPLES RECEIVED @ 10C

The analyses. opinions or interpretations contained in this repon are based upon cbservations and matenal supplied by the client for whose exclusive and configentiai use this report has been made The interpretations or opinons expressed repre-
sent the best judgment of Core Laboratones. Core Laboratones, however. assumes no responsibrity and makes no warranty of representations, express or imphed. as 10 ine productivity, proper operations, or profitableness of any oil, gas, coal or

Stner mineral. property. well or sand in connection with which such report 1S used or relied upon for any reason whatsoever This report shall not be reproduced exceot r s entirety, without the written approval of Core Laboratones

{TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION{UNITS OF MEASURE TEST METHOD DATE TECHN
‘Chloride (Unfilt.) 10.7 0.5 mg/L 325.2 (1 04/28/93 VKN
8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 04/16/93 MLD
Benzene ND 1 ug/L
Toluene ND 1 ug/L
Ethyl Benzene ND 1 ug/L
Xylenes ND 1 ug/L
i
3;
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE : 2
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WATER PRODUCTION
REPORTS



Mid-Continent Region
Production United States

PO. Box 552
Nl.arathon Midland, Texas 79702
wumon/ Oil Company Telephone 915/682-1626

February 5, 1993

Roswell Basin Watermaster

State Engineer Office

1900 West Second Street

Roswell, New Mexico 88201
Attention: Robert R. Marr

Re: Indian Basin Treatment Project

Dear Mr. Marr:

The below list of monitor wells (NW)/boreholes (BH) indicates the meter
readings for fluid removed from the Lower Queen as of February 4, 1993.

LOCATION | SERIAL | DATE READ | METER | |
| NUMBER " READING"

MW-58/BH-84 10239118 02/1/93 2332281.0 | 2332281.0 Gals

MW-59/BH-85 10259114 02/1/93 63278.8 63278.8 Bbls

MW-61A/BH-87A 10239116 02/1/93 2249780.0 | 2249780.0 Gals

*MW-62/BH-88 10239115 02/1/93 1604342.0 | 1798272.7 Gals

0

7
MW-65A/BH-91A 10239117 02/1/93 3535918.0 | 3535918.0 Gals

0

3

MW-68/BH-94 10239114 02/1/93 2118198.0 | 2118198.0 Gals

LOWER QUEEN TOTAL 14,692,159.3 Gals

* The volume of water removed from BH-88 reflects an additional 193,930.7
gallons which was metered prior to the installation of an automatic sampling
device on 1/25/92.

Cumulative Lower Queeen fluid removal as of 02/1/93 is 15,013.627.3 Gals.
This number reflects the 321,468 gallons removed prior to installation of
the present meters in December, 1991.

A subsidiary of USX Corporation _ An Equal Opportunity Employer



Indian Basin Treatment Project
February 5, 1993
Page 2

The below list of monitor wells (MW)/boreholes (BH) indicates the meter
readings for fluid removed from shallow wells under permit RA-8015 as of
December 11, 1992 when meters and pumps were removed from these wells due to
pump freeze potential. The meters and pumps will be reinstalled upon the
arrival of warmer weather.

LOCATION SERIAL . | DATE READ METER WATER REMOVED
NUMBER READING '

*%*  MW-13/BH-36 02209213 12/11/92 | 122623.9 | 115911.4 Gals.

**% MW-14/BH-37 02209214 12/11/92 | 323788.1 | 323977.1 Gals.

*%**MW-35/BH-59 02209212 12/11/92 98236.2 98303.5 Gals.

SHALLOW TOTAL 538,192.0 Gals.

*% The meter reading on MW-13/BH-36 reflects 6712.5
gallons attributed to MW-1/BH-14 prior to removal
and reinstallation on MW-13/BH-36.

*%%*  The meter on MW-14/BH-37 has been repaired. As
indicated in the December 1992 monthly statement
the December meter reading of 323788.1 was below
the November reading of 323965.0. The difference
between the two readings is 176.9 gallons while the

actual withdrawal was 12.1 gallons. The 12.1
gallons has been added to the total water removed
volume.

****  The meter on MW-35/BH-59 has been repaired. As
indicated in the August 1992 monthly statement the
August meter reading of 37760.9 was below the July
reading of 38017.0. The difference between the two
readings is 256.1 gallons. This amount has been
added to the total water withdrawal volume. The
meter reading on MW-35/BH-59 also reflects 188.8
gallons attributed to MW-21/BH-44 prior to meter
removal and reinstallation on MW-35/BH-59.

The cumulative shallow fluid removal as of December 11, 1992 is 545,093.3
gals. This number reflects the 6901.3 gallons removed from MW-1/BH-14 and
MW-21/BH-44 prior to meter removal.



Indian Basin Treatment Project

February 5,

Page 3

If more information is required, please feel free to contact me at (915)

687-8312.

1993

Very truly yours,

e b

Jeffrey S. Lynn

Advanced Environmental Representative

JSLO39/nrt

XC:

aOmmMAPO3
P MmO

Lowry - Midland

Biernbaum
Schweser-

. Kenyon - PTC, Littleton
. Unger - Midland

- Midland
IBGP, Artesia



Marathon

Oil Company

March 2, 1993

Roswell Basin Watermaster
State Engineer Office
1900 West Second Street
Roswell, New Mexico 88201

Attention:

Robert R. Marr

Re: Indian Basin Treatment Project

Dear Mr. Marr:

The below list of monitor wells (NW)/boreholes (BH)

Mid-Continent Region
Production United States

P.O. Box 552
Midland, Texas 79702
Telephone 915/682-1626

indicates the meter

readings for fluid removed from the Lower Queen as of March 1, 1993.

. LOCATION - | SERIAL |'DATE READ | METER WATER REMOVED
it el et i ED
MW-58/BH-84 | 10239118 | 03/1/93 | 2477036.0 | 2477036.0 Gals
MW-59/BH-85 | 10259114 | 03/1/93 63278.8 63278.8 Bbls
*MW-61A/BH-87A | 10239116 | 03/1/93 | 2360111.3 | 2444383.3 Gals
**MW-62/BH-88 | 10239115 | 03/1/93 | 1693654.0 | 1887584.7 Gals
MW-65A/BH-91A | 10239117 | 03/1/93 | 3773108.0 | 3773108.0 Gals
MW-68/BH-94 | 10239114 | 03/1/93 | 2300625.0 | 2300625.0 Gals

LOWER QUEEN TOTAL

15,540,446.6 Gals

* The volume of water removed from BH-87A reflects an additioinal 84,272.0
gallons which was metered during an interference test of the aquifer
conducted on February 19-24, 1993.

*%* The volume of water removed from BH-88 reflects an additional 193,930.7
gallons which was metered prior to the installation of an automatic sampling
device on 1/25/92.

Cumulative Lower Queeen fluid removal as of 03/1/93 is 15,861,914.6 Gals.
This number reflects the 321,468 gallons removed prior to installation of
the present meters in December, 1991.

A subsidiary of USX Corporation



Indian Basin Treatment Project
March 2
Page 2

The below list of monitor wells (MW)/boreholes (BH) indicates the meter
readings for fluid removed from shallow wells under permit RA-8015 as of
March 1, 1993. The meters and pumps for BH-36 amd BH-59 have not been
reinstalled to date.

. LOCATION | 'SERIAL' | DATE READ | METER WATER RE:@&VED’
£ NUMBER . |’ READING -
*%% MW-13/BH-36 02209213 | 12/11/92 | 122623.9 | 115911.4 Gals.
*kkkMW - 14 /BH-37 02209214 | 0371793 | 342081.1 | 3462270.1 Gals.
*kk*AMW- 35 /BH- 59 02209212 | 12/11/92 98236.2 | 98303.5 Gals.

SHALLOW TOTAL 556,485.0 Gals

**%  The meter reading on MW-13/BH-36 reflects 6712.5
gallons attributed to MW-1/BH-14 prior to removal
and reinstallation on MW-13/BH-36.

*%** The meter on MW-14/BH-37 has been repaired. As
indicated in the December 1992 monthly statement
the December meter reading of 323788.1 was below
the November reading of 323965.0. The difference
between the two readings is 176.9 gallons while the
actual withdrawal was 12.1 gallons. The 12.1
gallons has been added to the total water removed
volume.

*%*** The meter on MW-35/BH-59 has been repaired. As
indicated in the August 1992 monthly statement the
August meter reading of 37760.9 was below the July
reading of 38017.0. The difference between the two
readings is 256.1 gallons. This amount has been
added to the total water withdrawal volume. The
meter reading on MW-35/BH-59 also reflects 188.8
gallons attributed to MW-21/BH-44 prior to meter
removal and reinstallation on MW-35/BH-59.

The cumulative shallow fluid removal as of March 1, 1993 is 563,386.3 Gals.
This number reflects the 6901.3 gallons removed from MW-1/BH-14 and MW-
21/BH-44 prior to meter removal.




Indian Basin Treatment Project

March 2
Page 3

If more information is required, please feel free to contact me at (915)

687-8312.

Very truly yours,

- “.(L\

71
e | L A m———

Jeffrey S. Lynn

Advanced Environmental Representative

JSL039/nrc

Xc:

Qg3
= mmO

Lowry - Midland

. Kenyon - PTC, Littleton
. Unger - Midland

Biernbaum - Midland
Schweser- IBGP, Artesia



Mid-Continent Region
Production United States

Marathon PO.Boxss2
i idland, Texas
wwmor/ Ol Company Telephone 915/682-1626

April 9, 1993

Roswell Basin Watermaster

State Engineer Office

1900 West Second Street

Roswell, New Mexico 88201
Attention: Robert R. Marr

Re: 1Indian Basin Treatment Project

Dear Mr. Marr:

The below list of monitor wells (MW)/boreholes (BH) indicates the meter
readings for fluid removed from the Lower Queen as of April 5, 1993.

“ﬁbéKrIoﬁh SERIAL | DATE READ | METER WATER REMOVED:
gy NUMBER | -~ ‘| READING -
MW-58/BH- 84 10239118 | 04/05/93 | 2807712 2,807,712 Gals
MW-59/BH-85 10259114 | 04/05/93 65618.9 65,618.9 Bbls
*MW-61A/BH-87A | 10239116 | 04/05/93 | 2593678 2,677,950 Gals
**MW-62/BH-88 | 10239115 | 04/05/93 | 1848971 2,042,902 Gals
MW-65A/BH-91A | 10239117 | 04,05/93 | 4156070 4,156,070 Gals
*%kMW-68/BH-94 | 10239114 | 03/24/93 | 2421888 2,480,838 Gals
02209213 | 04/05/93 181568
LOWER QUEEN TOTAL 16,921,466 Gals

* The volume of water removed from BH-87A reflects an additional 84,272
gallons which was metered during an interference test of the aquifer
conducted on February 19-24, 1993,

**% The volume of water removed from BH-88 reflects an additional 193,931

gallons which was metered prior to the installation of an automatic sampling
device on 1/25/92.

A subsidiary of USX Corporation An Equal Opportunity Employer
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**%% On March 24, 1993 the meter on MW-68/BH-94, was replaced. The final
reading on meter serial no. 10239114 was 2,421,888 gallons. The 3/24/93
initial reading of 122,618 gallons on replacement meter serial no. 02209213
reflects 6,713 gallons attributed to MW-1/BH-14 and 115,905 gallons
attributed to MW-13/BH-36.

Cumulative Lower Queeen fluid removal as of 04/5/93 is 17,183,984 Gals.
This number reflects the 321,468 gallons removed prior to installation of
the present meters in December, 1991.

The below list of monitor wells (MW)/boreholes (BH) indicates the meter
readings for fluid removed from shallow wells under permit RA-8015 as of
April 5, 1993. Meter 02209213, previously installed on MW-13/BH-36, was
reinstalled on MW-68/BH-94. Meter 02209212, previously installed on MW-
35/BH-59, was reinstalled on MW-13/BH-36.

LOCATION SERIAL | DATE READ METER WATER REMOVED

» NUMBER READING :
**%% MW-13/BH-36 02209212 | 04/05/93 | 99722.5 | 117397.7 Gals.
**%%% MW-14/BH-37 02209214 | 04705793 | 393202.1 | 393391.1 Gals.
**k*%%* MW-35/BH-59 98303.5 Gals

SHALLOW TOTAL 609,092.3 Gals

*%**  Meter 02209212 on MW-13/BH-36 reflects 98,236
gallons pumped from other locations prior to
reinstallation on BH-36, including 189 gallons
attributed to MW-21/BH-44. Refer to the March 1993
statement for further discussion.

***%% The volume of water removed from MW-14/BH-37
reflects an additional 189 gallons not included on
the meter reading as discussed in the December 1992
monthly statement.

*%%k*%x* The meter and pump are not installed in MW-35/BH-59
at this time. The previous meter, serial no.
02209212, has been moved to MW-13/BH-36.

The cumulative shallow fluid removal as of April 5, 1993 is 615,994.3 Gals.
This number reflects the 6,902 gallons removed from MW-1/BH-14 and MW-21/BH-
44 prior to meter removal.
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If more information is required, please feel free to contact me at (915)
687-8312.

Very truly yours,

Al Learned
AQL93412/nrt

. Lowry - Midland

. Kenyon - PTC, Littleton

. Unger - Midland

. Biernbaum - Midland
Schweser- IBGP, Artesia
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Indian Basin Gas Plant August 11, 1993
Treatment Project Quarterly Report Second Quarter 1993
INTRODUCTION

This report summarizes groundwater and unsaturated zone treatment activities conducted
during the Second Quarter of 1993 in accordance with the Indian Basin Environmental Treatment
Project Plan submitted on March 5, 1992 by Marathon Oil Company on behalf of the Indian
Basin Gas Plant Owners. Preparation of this report is in accordance with the April 2, 1992 New
Mexico Oil Conservation Division (OCD) directive for quarterly reporting of remediation project
activities. Remediation activities are continuing to reduce the impact of a liquid gas and brine
spill from a production pipeline discovered in April 1991 near the Indian Basin Gas Plant.

QUARTERLY REPORT SUMMARY

The overall remediation system is fully operational and functioning as set forth in the
Treatment Project Plan document. Fluid recovery from the Lower Queen aquifer is continuing
with volatile hydrocarbon compounds being removed by air stripping. Shallow zone fluid
recovery continues with recovery volumes commingled with pumped Lower Queen fluids.
Water discharged from the air stripper continues to be utilized by the plant for process water.
The vapor extraction operation continues and is currently removing volatile hydrocarbons from
the shallow alluvium. Water analyses from rancher wells and nearby surface springs have not
exceeded any State or Federal drinking water standards for benzene, toluene, ethylbenzene, total
xylene or chloride. Local ranchers are kept informed of treatment project activities via a
quarterly letter.

GROUNDWATER ELEVATION

Lower Queen

Depth-to-water measurements were acquired from nonpumping, Lower Queen aquifer
monitoring wells in April, May, and June 1993. Table 1 in part presents groundwater elevations
calculated from casing elevation data and depth-to-water measurements obtained from eight (May
and June 1993) or nine (April 1993) Lower Queen wells. Figures 1, 2, and 3 are potentiometric
maps of the Lower Queen aquifer based on gauging conducted in April, May, and June,
respectively. The Lower Queen data indicate decreasing groundwater elevations in monitoring
wells during the quarter.

Shallow Zone

A potentiometric map was constructed using depth-to-water measurements collected from
shallow monitoring wells in April 1993 during the quarterly sampling event (Figure 4).
Table 1 shows the depth-to-water measurements and calculated groundwater elevations for
shallow zone wells.

Groundwater Recharge
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Daily rainfall is gauged at the gas plant. Monthly rainfall for April, May, and June was
0.52, 0.60, and 0.67 inches, respectively (Table 1). Cumulative rainfall for the Second Quarter
was 1.79 inches.

QUARTERLY SAMPLING LABORATORY RESULTS

Gauging, purging, and sampling of 24 monitoring wells were conducted on April 13
through 15, 1993. All 15 Lower Queen wells including the plant water supply well (SW-1) and
backup well (SW-2) were sampled. Seven of these Lower Queen wells have downhole pumps
installed and were sampled through the pump. Ten of the fifty-nine Shallow zone wells and one
of several sumps completed in the shallow fluvial deposits were sampled in April. Of these, five
of the original twenty-three shallow zone monitoring wells and one (Sump 16A) of the two
sumps designated for quarterly sampling in the Treatment Project Plan were sampled. The
remaining 18 wells were either dry (14), contain free product (MW-11, MW-56, MW-69, Sump
Al10), or inaccesible (MW-13; pumping well). Five Shallow zone wells other than those
designated in the Treatment Project Plan were sampled (MW-16, MW-17, MW-21, MW-26, and
MW-39). Samples were collected by Southwestern Laboratories in Midland, Texas using
Environmental Protection Agency (EPA) sampling protocol. A table was prepared by
Southwestern Laboratories of field observations from notes recorded during gauging, purging,
and sampling activities. This table documents the depth-to-water measurement, purge volume,
temperature, pH, conductivity, and whether free phase product was observed in the well
(Appendix A).

Marathon Oil Company’s Petroleum Technology Center (PTC) in Littleton, Colorado
performed chloride and benzene, toluene, ethylbenzene, and total xylene (BTEX) analyses on
the samples collected during the quarterly monitoring episode. High performance liquid
chromatography (HPLC) was used to analyze groundwater samples for BTEX concentrations and
a titration method was used for chloride analysis. These results are contained in Appendix B.
Core Laboratories in Aurora, Colorado performed duplicate BTEX analysis using EPA Method
8020 purge and trap gas chromatography of four select samples. This practice will enable a
quality assurance comparison of the HPLC analytical technique. Core Laboratories also
conducted four duplicate chloride analyses using EPA Method 325.2. Three shallow wells
(MW-17,. MW-50, MW-68) and one Lower Queen well (MW-63) were analyzed for BTEX
concentrations using both the HPLC and EPA 8020 methods. Figure 5 compares BTEX
analytical results for the two analytical techniques. Duplicate laboratory results performed by
Core Laboratories using EPA Method 8020 and 325.2 are included in Appendix B.

Tables 2 and 3 are historical summaries of quarterly benzene concentration data since
September 1991 for the Lower Queen wells and shallow zone wells, respectively. Benzene
concentration (in ug/L) versus time graphs for each routinely sampled monitoring well are
provided in Appendix C.
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RANCHER WELLS, SPRING, AND PLANT WELL LABORATORY RESULTS

Monthly groundwater samples of one nearby rancher well (Lyman) and surface water
from one natural spring in Rocky Arroyo (Upper Indian Hills Spring West; Hendrickson and
Jones, 1952) were collected on April 15, May 12, and June 28, 1993. In addition, another
rancher well which is sampled quarterly (Biebelle), was sampled on April 15, 1993. Analytical
results from these samples show that groundwater and spring water do not exceed the EPA
drinking water standards for chloride, benzene, toluene, ethylbenzene, and total xylenes.

Table 4 provides a summary of the monthly analyses performed on the natural spring in
Rocky Arroyo and the Lyman well which is the closest downgradient well to the remediation
site. The quarterly analysis for the Biebelle well, the second closest downgradient well, is also
reported. The rancher well and the natural spring samples were obtained using EPA sampling
and handling procedures. Core Laboratories performed the BTEX and chloride analyses using
EPA approved methods. Laboratory results of groundwater from the rancher wells and the
natural spring are transmitted to the local ranchers each month with letters of explanation.
Copies of these letters are also provided to the OCD and the Bureau of Land Management
(BLM) in Santa Fe and Roswell, New Mexico, respectively.

The plant water supply well and backup well are also sampled and analyzed monthly.
Laboratory reports for all the rancher wells, natural spring, and plant wells are included in
Appendix D.

GROUNDWATER PUMPING

Lower Queen

Fluid recovery from the Lower Queen aquifer and shallow saturated zone is metered and
reported to the State Engineer’s Office (SEO) on a monthly basis, per SEO directive. The
reports filed with the SEO for the Second Quarter of 1993 are attached in Appendix E. Figures
6, 7 and 8 are stacked bar graphs depicting weekly fluid recovery from the Lower Queen,
weekly fluid recovery from the shallow zone recovery wells, and combined weekly fluid
recovery from the Lower Queen aquifer and shallow zone, respectively.

Six Lower Queen wells (MW-58 (BH-84), MW-59 (BH-85), MW-61A (BH-87A), MW-62
(BH-88), MW-65A (BH-91A), and MW-68 (BH-94) were intermittently pumped for plume
control during the quarter. Monthly fluid recovery for each well is listed in the following table.
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LOWER QUEEN FLUID RECOVERY

. Well Number | Aprit | May | June | Quarter Total (B
MW-58 (BH-84) 6,042 5,112 4,401 15,555
MW-59 (BH-85) 1,990 3,677 3,653 9,320

MW-61A (BH-87A) 5,735 4,027 4,977 14,739
MW-62 (BH-88) 1,967 3,114 2,806 7,887

MW-65A (BH-91A) 7,414 8,497 6,634 22,545
MW-68 (BH-94) 4,843 5,010 4,920 14,773

TOTAL 27,991 29,437 27,391 84,819

Shallow Zone

Shallow zone fluid recovery during the second quarter was from two intermittent
pumping wells (MW-13 and MW-14) and two shallow zone sumps completed in the fluvial
gravels of Rocky Arroyo (sumps 11A and 16A). Sump A1l was periodically pumped between
April 12 and May 4 before pumping was discontinued there and the diesel-fueled, portable pump
moved to Sump 16A (Figure 4). Shallow zone fluid recovery from Sump 16A commenced on
May 7. Monthly shallow zone fluid recovery volumes for each well and sump are listed in the
following table.

Free product recovery from sumps All and 16A during the second quarter totaled 4.4
barrels.

SHALLOW ZONE FLUID RECOVERY

MW-13 (BH-36)
MW-14 (BH-37)

Sump All 0.6/0.7 0.1/0.2

Sump 16A NA 3.4/2.8 0.3/0 3.7/2.8
TOTAL (Bbls) 0.6/349.7 3.5/119.2 0.3/56.6 4.4/525.5

* Total 1luid volume because condensate and produced groundwater are not separated at the
well. NP = Not Pumped during this period.
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GROUNDWATER TREATMENT

Commingled fluids pumped from the six Lower Queen and two shallow zone recovery
wells were pumped through piping to a treatment compound that includes an oil/water separator,
air stripper, and three aboveground tanks. The oil/water separator is used to remove free
product from the produced groundwater. The free product is transferred to a condensate holding
tank which is gauged on a weekly basis. The measured volume of free condensate recovered
from the commingled groundwater during the second quarter was 2.1 barrels. Cumulative
condensate separated from the recovered groundwater since product separation began in April
1992 is 45.2 barrels.

Groundwater from the separator is pumped through the air stripper to remove dissolved-
phase hydrocarbon compounds. Stripped hydrocarbon compounds are vented to the atmosphere
through a stack. Treated groundwater is used as make-up water for the gas plant.

Total free product recovery from the Lower Queen and shallow zone for the second
quarter was 6.5 barrels. Cumulative free product recovered to date excluding the volume
volatilized by the air stripper and vapor extraction system is 3,340.5 barrels.

VAPOR EXTRACTION SYSTEM

Phase I of the unsaturated zone remediation using vapor extraction technology was
completed in March 1993. The Phase I program vented from shallow zone wells MW-16 (BH-
39), MW-17 (BH-40), and MW-21 (BH-44).

The mobile soil vapor extraction system was relocated in March 1993 to prepare for
venting of shallow zone monitoring well MW-56 (BH-82). Vent well MW-56 is completed
within the shallow bedrock (Upper Queen) approximately 2000 feet east of the Phase I extraction
wells (Figure 4). Necessary generator repairs delayed initiation of venting until April 8, 1993.
Venting was continuous from this start date to the end of the quarter. Organic vapor
concentrations of the extracted air effluent measured with a Foxboro Model 108 flame ionization
detector (FID) on May 20 and 26, 1993 from MW-56 indicated a concentration greater than
10,000 ppm calibrated to methane.

OTHER ACTIVITIES

A right-of-way amendment application was submitted to the BLM on June 17, 1993 for
the proposed downgradient Lower Queen monitoring well MW-71. In addition, the amendment
includes the right-of-way for an additional Lower Queen recovery well (MW-72) that may be

5
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drilled between MW-58 (BH-84) and MW-59 (BH-85) (Figure 3). Right-of-way amendment
approval was gained on July 9, 1993.

REFERENCES CITED
Hendrickson, G. E., and Jones, R. S., 1952, Geology and Ground-water Resources of Eddy

County, New Mexico: New Mexico Bureau of Mines & Mineral Resources Ground-water
Report 3, 169 p., 4 pls.
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SHALLOW ZONE BENZENE CONCENTRATIONS VS TIME

TABLE 3

INDIAN BASIN REMEDIATION PROJECT
HISTORICAL SUMMARY

SECOND QUARTER 1993

Benzene {ug/L) using EPA Method 8020 unless indicated otherwise

SEP DEC APR JUL ocT JAN APR
WELL 1991 1991 1992 1992 1992 1993 1993
MW-1 (BH-19 250 200 NS NS NS NS NS
MW-2 (BH-23) NS NS NS NS NS NS NS
MW-3 (BH-24 NS NS NS NS NS NS NS
MW-4 (BH-26) NS NS NS NS NS NS NS
MW-S (BH-28) NS NS NS NS NS NS NS
MW-6 (BH-29) NS NS NS NS NS NS NS
MW-7 (BH-30) NS NS NS NS NS NS NS
MW-8 (BH-31) NS NS NS NS NS NS NS
MW-9 (BH-3) NS NS NS NS NS NS NS
MW-10 (BH-33) 2300 2300 1780** 1842** 2100 NS NS
MW-11 (BH-34) 3000 3800 3087°*° 2196°* 2942* 2746* NS
MW-12 (BH3S) 3800 NS NS NS NS NS NS
MW-13 (BH-36) 3100 3000 3492°¢°* 2708°°* NS NS NS
MW-14 (BH-37) 5100** NS NS NS NS NS NS
MW-1S (BH-38) 5100 NS NS NS NS NS NS
MW-16 (BH-39) 1700 NS NS NS NS NS 614
MW-17 (BH-40) 2000 NS NS NS NS NS 1500
MW-18 (BH-41) 4300 NS 2639** 2700 3300 NS NS
MW-19 (BH-42) 4700 NS 3195°** 3000 3032°* NS 3926°*
MW-20 (BH-43) 110 NS NS NS NS NS NS
MW-21 (BH-44) 1000 1100 NS NS NS NS 114°*
MW-22 (BH45) 4 NS NS NS NS NS NS
MW-23 (BH-46) NS NS NS NS NS NS NS
MW-24 (BH4T) 3400 NS NS 4353°*°* NS NS NS
MW-25 (BH-48) NS NS NS NS NS NS NS
MW-26 (BH-49) 3100 3000 NS 2000 1992* 1708°* 861*
MW-27 (BH-50) NS NS NS NS NS NS NS
MW-28 (BH-52) 2200 NS NS NS NS NS NS
MW-29 (BH-53) NS NS NS NS NS NS NS
MW-30 (BH-$4) NS NS NS NS NS NS NS
MW-31 (BH-55) <1 NS NS 332** 9* NS NS
MW-32 (BH-56) 200 NS NS NS NS NS NS
MW-33 (BH-57) 6300 NS NS NS NS NS NS
MW-34 (BH-58) 2500 NS NS NS NS NS NS
MW-35 (BH-59) 5700 NS NS NS NS NS NS
MW-36 (BH-21) NS NS NS NS NS NS NS
MW-37 (BH-60) 150 NS NS NS NS NS NS
MW-38 (BH-61) 15 15 51** 37° 166** NS NS
MW-39 (BH-62) 880 NS NS NS NS 14 29°*
MW-40 (BH-63) NS NS NS NS NS NS NS
MW-4) (BH-64) 200 170 NS NS NS NS NS
MW-42 (BH-65) <1 <1 NS NS NS NS NS
MW-43 (BH-66) 320 NS NS NS NS NS NS
MW 44 (BH-6D 59 NS 10°** 97°*° 12 14 7
MW-45 (BH-68) <1 <1 NS NS NS NS NS
MW 46 (BH-69) 140 25 NS NS NS NS NS
MW-47 (BH-70) 2600 2200 NS NS NS NS NS
MW-48 (BH-71) <1 <1 NS 47 NS NS NS
MW-49 (BH-72) 35 NS NS NS NS NS NS
MW-50 (BH-73) <1 <1 4+ 4°° 8°* 8* <1
MW-51 (RH-74) 800 <1 NS NS NS NS NS
MW-$2 (BH-75) <1 NS NS 5*° NS NS NS
MW-53 (BH-TD <1 NS NS NS NS NS NS
MW-54 (BH-80) <1 <1 9 8** 62° 14°¢ 10°*
MW-$5 (BH-81) 940 400 296** 483°°* 215 390 412°*
MW-56 (BH-82) 2200 1000 NS 1114°* 1026* 1128* NS
MW-61 (BH-87) <1 NS NS NS NS NS NS
MW-65 (BH-91) <1 NS NS NS NS NS NS
MW-60 (BH-95) 2400 2100 NS 568°* 1598* 1284+ NS
SUMP A-11 1400 2900 3033°* 1268*° 2815°* NS NS
SUMP A-16 240 2000 1233** 1495°* ¢ 632* 741°* 707*
U. Lodkes Hills Spring W. <1 <1 <1 <1 <1 <1 <1

* High Performance Liquid Chromatography (HPLC)

** Average of more than one sample resuit using HPLC.

NS =Not Sampled.
FP=Free Product
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APPENDIX A

APRIL 1993 GAUGING, PURGING, AND SAMPLING FIELD SUMMARY




ENVIRONMENTAL SERVICES

1703 West Ingustrial
PO Box 2150
Midland, Texas 79702

April 28, 1993 Phone. 13151 683-3549
Fax: 1315) 6660492

Mr. Al Learned
Marathon 0il Company
P. 0. Box 552
Midland, Texas 79702

Re: Marathon Indian Basin Remediation Project

Gentlemen:

The quarterly monitoring project was started at 7:00 a.m.
on April 13, 1993. During a three (3) day period, a total
of fifty (50) wells was checked. The monitoring project
was completed at 11:00 a.m. on April 15, 1993. ’

Sampling of the wells which were pumped are listed below
in the order in which they were pumped.

April 13, 1993 April 14, 1993
Trip Blank Trip Blank
Equipment Blank No. 1 Equipment Blank No. 6
BH-85 MW-59 BH-97 MW-70
Equipment Blank No. 2 BH-86 MW-60
BH-90 MW-64 Equipment Blank No. 7
BH-93 MW-67 Changed water in Decon
Equipment Blank No. 3 Barrels
Water out of Fresh Water tank BH-83 MW-57
Equipment Blank No. 4 (w/water BH-81 MW-55

out of tank) Equipment Blank No. 8
BH-89 MW-63 BH-80 MW-54
BH-92 MW-66 Sump 16A

Equipment Blank No. 5

When samples were prepared to be shipped to Core and PTC
Laboratories on Monday, April 19, 1993, the Corrossive
label on the side of the PTC cooler was not removed, and
Federal Express brought the PTC cooler back to SwL on
Tuesday, April 20, 1993. At that time an office employee
knew what was in the box, so she removed the sticker and
sent Federal Express back on their way with the package.
Later this same day, I received a phone call from Charlie
Kerley acknowledging that PTC had not yet received their
samples. He also had concern over whether or not we had
repacked the samples on ice. After this, I called Federal
Express to see if they could bring my package back to me s
to insure us that our samples were still cold. Upon MCR

APR 30 :%03
Snvironmenta)] & Safety

SOUTHWESTERN LABORATORIES, INC.

A member of the HIH group of companies ‘




SWL

arrival, we took a temperature inside the cooler which was
43°F. Before shipping samples on Tuesday, April 20 1993,
we re-packed them with frozen cold packs.

If you have any further questions, please do not hesitate
to call.

Thank you.

Sincerely,
-4

Lorri L. Church
Project Manager
Midland EAS

LLC:Jjjc
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APPENDIX B

APRIL 1993 LABORATORY REPORTS
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LABORATORY TESTS RESULTS
05/11/93
JOB NUMBER: 930603 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
CLIENT 1.D......... : MARATHON QIL LABORATORY 1.D...: 930603-0007
DATE SAMPLED.......: 04/13/93 DATE RECEIVED....: 04/20/93
TIME SAMPLED.......: 14:45 TIME RECEIVED....: 10:15
WORK DESCRIPTION...: BH-89 MW-63 REMARKS.......... :
TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
Chloride (Unfilt.) 5.6 0.5 mg/L 325.2 (1) 05/05/93 KDS
8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 04/25/93 MLD
Benzene ND 1 ug/L
Toluene ND 1 ug/L
Ethyl Benzene ND 1 ug/L
Xylenes ND 1 ug/L
10703 East Bethany Orive
Aurora, CO 80014
(303) 751-1780
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Western Atlas

CORE LABCRATORIES

international
LABORATORY- TESTS RESULTS
I 05/11/93
JOB NUMBER: 930603 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
IUENT 1.0 . MARATHON OIL LABORATORY 1.D...: 930603-0008
ATE SAMPLED.......: 04/13/93 DATE RECEIVED....: 04/20/93
TIME SAMPLED....... : 15:00 TIME RECEIVED....: 10:15
'ORK DESCRIPTION...: BH-94 MW-68 REMARKS..........:
‘TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION |UNITS OF MEASURE TEST METHOD éDATE TECHN
lhloride (Unfilt.) 27 1 mg/L 325.2 () 105/06/93  KDS
3020 - AROMATIC VOLATILE ORGANICS *10 ‘ 8020 (2) ’04/25/93 MLD
1
| .
Benzene 650 10 lug/L
Toluene 1900 100 ug/L :
Ethyl Benzene 330 10 ug/L :
Xylenes 4000 100 ug/L i

10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780




Wi

Western Atlas

CORE LABCRATORIES

International

LABORATORY TESTS RESULTS !
05/11/93 i
JOB NUMBER: 930603 CUSTOMER: MARATHON OIL COMPANY ATIN: JEFFREY S. LYNN |
|
[
lCLlENT 1.D.........: MARATHON OIL LABORATORY 1.D...: 930603-0009 ]
DATE SAMPLED.......: 04/15/93 DATE RECEIVED....: 04/20/93 ‘4
'TIME SAMPLED....... 1 07:50 TIME RECEIVED....: 10:15 :
'uORK DESCRIPTION...: BH-73 MW-50 REMARKS..........: i
|
|
'TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN?
lcmomde (Unfilt.) 955 5 mg/L 325.2 (1) 05/05/93  KDS |
2020 - AROMATIC VOLATILE ORGANICS *1 {8020 (2) 04/27/93  MLD |
V i

Benzene ND 1 ug/L |

Toluene ND 1 ug/L !
: Ethyl Benzene ND 1 ug/L l
Xylenes ND 1 ug/L |
' | 1
I |
|
}
1
i
!
| “
l |
l ;
I |
'!
l |
‘ 10703 East Bethany Drive i
Aurora, CO 80014 !
(303) 751-1780 j

PAGE:9
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CORE LABCRATORIES

LABORATORY TESTS

RESULTS

1JOB NUMBER: 930603 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
]

ISLIENT 1.D..vuuvro.t MARATHON OIL LABORATORY 1.D...: 930603-0010
BOATE SAMPLED.......: 04/15/93 DATE RECEIVED....: 04/20/93
ITIME SAMPLED.......: 09:22 TIME RECEIVED....: 10:15
LWORK DESCRIPTION...: BH-40 MW-17 REMARKS. . ....vo..:

HTEST DESCRIPTION FINAL RESULT JLIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN
lchloride (Unfilt.) 306 3 mg/L 325.2 (1) 05/05/93 KDS
18020 - AROMATIC VOLATILE ORGANICS *100 18020 (2) 06/27/93  MLO |
| i
Benzene 1500 100 ug/L i
Toluene ND 100 ug/L
j Ethyt Benzene 230 100 ug/L
i Xylenes 2900 100 ug/L
i
i
II v
il
i
|
!
\
|
[
|
i
]
l .
4 10703 East Bethany Drive
J Aurora, CC 80014
I (303) 751-1780
PAGE: 10
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M[ SOUTHWESTERN LABORATORIES

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services
1703 West Industrial Avenue e P.O. Box 2150 e Midland, Texas 79702

Report of tests on Water File No. 6546001
Client Marathon 0il Company Report No. 80653
Delivered by Lorri Church Report Date 04-29-93

Date Received 04-15-93

Identification Indian Basin

REPORT OF
ORGANICS ANALYSIS

Date of BTEX Analysis 04-19-93 Method SW846 5030/8020A
BTEX Analyst L. Duty MDL 0.004 mg/L
Report Sample Results, mg/L ,
Number Identification Benzene Toluene Ethylbenzene Xylenes
80653-1 Equipment Blank #1, 4-13-93  *0.004 *0.004 *0.004 0.004
80653-2 Equipment Blank #2, 4-13-93  *0.004 *0.004 *0.004 0.004
80653-3 Equipment Blank #3, 4-13-93  *0.004 *0.004 *0.004 0.007
80653-4 Equipment Blank #4, 4-13-93  *0.004 *0.004 *0.004 0.004
80653-5 Equipment Blank #5, 4-13-93  *0.004 *0.004 *0.004 *0.004
80653-6 Out of Tank @ Plant *0.004 *0.004 *0.004 *0.004
80653-7 Out of Hose @ Station *0.004 *0.004 *0.004 *0.004
80653-8 Trip Blank, 4-13-93 *0.004 *0.004 *0.004 *0.004
80653-9 BH-93 MW 67 *0.004 | *0.004 *0.004 *0.004

NOTE: Just wanted you to see these.

Copies: Marathon Oil Company
Attn: Al Learned

X

Reviewed by

Our letters and reports are for the exclusive use of the client to whom they are addressed. The letters and reports shall not be

reproduced except in full without the approval of the testing laboratory. The use of our name must receive prior written approvai.
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APPENDIX C

BENZENE CONCENTRATION VS TIME GRAPHS
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APPENDIX D

RANCHER WELL, PLANT WELL, AND SPRING LABORATORY REPORTS



Wi

Western Atlas

CCRE LABCRATORIES

Internationai
LABORATORY TESTS RESULTS
05/11/93

)08 NUMBER: 930603 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN

CLIENT 1.D.........: MARATHON OIL LABORATORY 1.D...: 930603-0002 :

ATE SAMPLED.......: 04/15/93 DATE RECEIVED....: 04/20/93
{TIME SAMPLED.......: 08:45 TIME RECEIVED....: 10:15
iWORK DESCRIPTION...: #2 ARROYO REMARKS..........:

1 i
|TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE ITEST METHOD DATE TECHN
H . |
lhtoride, wnfilt.) 13.5 0.5 mg/L 1325.2 (1) 05/06/93  KDS
‘ ;8020 - AROMATIC VOLATILE ORGANICS *1 18020 (2) 04/24/93 MLD
| 1 | i
Benzene ND 1 ug/L E i
Toluene ND 1 ug/L : i
i Ethyl Benzene ND 1 ug/L
o Xylenes ND 1 ug/L i
. !
i
1
i
I'
il
|
i
%1
\“ 5
|
bl
|
‘\
I
|
h
|
i
w 10703 East Bethany Drive
\ Aurora, CO 80014
(303) 751-1780
PAGE:2




i

Western Atlas

CTRE LABCRATCORIES

international
LABORATORY TESTS RESULTS
05/11/93
;JOB NUMBER: 930603 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
ELIENT [.D.........: MARATHON OIL LABORATORY 1.D...: 930603-0003
IDATE SAMPLED.......: 04/15/93 DATE RECEIVED....: 04/20/93
{TIME SAMPLED....... 1 09:07 TIME RECEIVED....: 10:15
IJORK DESCRIPTION...: #4 BIEBBLE REMARKS.....c....:
{TEST DESCRIPTION FINAL RESULT ELIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN
7
l:hloride (Unfilt.) 1.4 1 0.5 mg/L 325.2 (M) 05/06/93 KDS
i
. !
8020 - AROMATIC VOLATILE ORGANICS i = 8020 (2) 04/24/93 MLD
Benzene ND 1 ug/L
Toluene ND 1 ug/L
Ethyl Benzene ND 1 ug/L
Xytenes i ND 5 ug/L

Aurora, CO

10703 East Bethany Drive
80014
(303) 751-1780

PAGE:3




Western Atlas
International

I
1 WA
i

SoLion Dresser Compars

CORE LABCRATCRIES

[
!

LABORATORY TESTS RESULTS
05/11/93
‘JOB NUMBER: 930603 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
I)ZLIENT I.Doeuvne : MARATHON OIL LABORATORY 1.D...: 930603-0001
ATE SAMPLED....... : 04/15/93 DATE RECEIVED....: 04/20/93
I TIME SAMPLED....... . 08:25 TIME RECEIVED....: 10:15
iJORK DESCRIPTION...: #1 LYMAN REMARKS. .........:
i T T
iTEST DESCRIPTION W'F]NAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
“hioride (Unfilt.) 3 13.0 0.5 ma/L 325.2 (1) 05/06/93  KDS
18020 - AROMATIC VOLATILE ORGANICS *1 . 8020 (2) 04/24/93 MLD
Benzene ND 1 iug/L
Toluene ND 1 ug/L
Ethyl Benzene ND 1 ug/L
xylenes ND 1 ug/L
E
|
|
'
i
|
_}
i
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:1




Wi

Western Atlas

COTRE LABCRATORIES

- 3 - - -

international
LABORATORY TESTS RESULTS H
05/11/93 ff
y
OB NUMBER: 930603 CUSTOMER: MARATHON OlL COMPANY ATTN: JEFFREY S. LYNN f
i
b
I:LIENT 1.0.........: MARATHON CIL LABCRATORY I.D...: 930603-0004
DATE SAMPLED.......: 04/15/93 DATE RECEIVED....: 04/20/93
TIME SAMPLED.......: 07:38 TIME RECEIVED....: 10:15
IJORK DESCRIPTION...: #7 SW-1 REMARKS . .........:
TEST DESCRIPTION IFINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
l:ntom'de Wunfilt.) ’ 20 1 mg/L 325.2 (1) 05/05/93  KDS
i
2020 - AROMATIC VOLATILE ORGANICS i *1 18020 (2) 04/24/93 MLD
| ! g
| :
Benzene ND 1 ug/L ;‘ :
Toluene ND 1 ug/L }
Erhyl Benzene ND 1 ug/L ‘
Xylenes ND 1 ug/L
. 10703 East Bethany Drive
Aurora, CO 80014
l (303) 751-1780
PAGE:4
l Ll — CLr oper ;7’ U’l

SIS AR ANLIGL AT Uure L




V'/" CORE LAECRATORIES

Western Atlas

Internationai
il
| LABORATORY TESTS RESULTS
05/11/93
| JOB NUMBER: 930603 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
CLIENT I.D.........: MARATHON OIL LABORATORY 1.D...: 930603-0005
DATE SAMPLED.......: 04/15/93 DATE RECEIVED....: 04/20/93
HTIME SAMPLED....... 1 07:45 TIME RECEIVED....: 10:15
lNORK DESCRIPTION...: #8 SW-2 REMARKS.......... :
‘}\TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
T
IChLor\'de Unfitt.) 363 3 mg/L 325.2 (N 05705793 KDS
i
18020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 04/24/93 MLD
i i
Benzene 4 1 iug/L
Toluene ND 1 ug/L
H' Ethyl Benzene ND 1 ug/L
i Xylenes ND 1 ug/L

e

.

- .

10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
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i

Western Atlas
Internationa

LLION CreRser LadT gy

CORE LABORATOCRIES

The analyses. OPINIONS OF Interprelalions contained in this report are Dasead upon ObServalions and matenal supDied Dy tre cient 0r WNoSe exciUSIve and contdential use tis report Nas been Made  The INtErNretalions o7 SOMIoNS expressed repre-

—
J LABORATORY TESTS RESULTS
06/04/93
‘ B NUMBER: 930780 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
1
IENT I.D.........: MARATHON OIL LABORATORY [.D...: 930780-0001
TE SAMPLED.......: 05/12/93 DATE RECEIVED....: 05/13/93
[TIME SAMPLED.......: 08:15 TIME RECEIVED....: 09:45
LiORK DESCRIPTION...: #1 LYMAN REMARKS..........:
I’TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
ploride (Unfilt.) 13.0 0.5 mg/L 325.2 (D) 05/19/93 KDS
‘%8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) f05/14/93 KJA
il |
Benzene ND 1 ﬁug/L
Toluene ND 1 rug/L ;
i Ethylt Benzene ND 1 fug/L |
U Xylenes ND 1 ug/L !
F ?
. %
|
i é
| ;
i
: ‘
| |
I |
:1 |
l ?
il
ir |
|
|
P
I -
[F 10703 East Bethany Drive
i Aurora, CO 80014
l (303) 751-1780
PAGE:1

sent the best judgment of Core Laboratones Core Laboratones. however. assumes no responsidiity and Makes no warranty or representations, xpress of implied. as 10 the proauctivity. proper operanons. or protitabeness of any o, gas. coa or

olher mineral, property, wei or sand in CONNECToN with Wich such 18pon s used o rehed LDOR for any reason whatsoever  This repom shai not De Teproduced except 1N 1S entirety. without the wiren approval of Core L apvatones



/()

Western Atlas

CORE LABORATORIES

/F” - =N e

International
LABORATORY TESTS RESULTS
06/04/93

““ B NUMBER: 930780 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
;IXENT [.D.........: MARATHON OIL LABORATORY 1.D...: 930780-0002
MRTE SAMPLED....... 1 05/12/93 DATE RECEIVED....: 05/13/93
F}TIME SAMPLED.......: 08:40 TIME RECEIVED....: 09:45
iRK DESCRIPTION...: #2 ARROYQ REMARKS..........:
"TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD EDATE TECHN
lloride (Unfilt.) 1.0 0.5 mg/L 325.2 () 105719793 KDS
8020 - AROMATIC VOLATILE CRGANICS *1 8020 (2) 05/14/93 KJA

Benzene ND 1 ug/L
‘ Toluene ND 1 ug/L
i Ethyl Benzene ND 1 “lug/L

Xylenes ND 1 ug/L
l |
s
: |
I |
; |
| g
|
i :
i
ﬁ 10703 East Bethany Drive
i Aurora, CO 80014
l (303) 751-1780

PAGE:2
The analyses, OpinNioNs of inte-Dreranons vained In s «eport are Dased UPON ODSENValoNs and material suppied by the crent tor wnose exclusive ana contdential use this report nas been maae  Tne NMErDrelaICRs 7 20IMONS expressed repre-
sent the best judgment ot Core Laporatones  Core Laboratones. however. assumes no responsibility and makes no warranty or represenialions. express of imoied, as 10 the DroaucCtivity. Proper operanons. or Drortasseness ot any oil. gas. coat or

ather muneral, property, weli O sang N CONNEChon with which such repan 1§ used of relied upan for any reason whatsoever This report sall Not be reproduCed except In its entirety, without the written approval ot Core Laporalories




'/" CORE LABORATORIES

Western Atlas
International

2L o0 Dresser Company

LABORATORY TESTS RESULTS

EF‘--

06/04/93
“JOB NUMBER: 930780 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
IIENT I.D.........: MARATHON OIL LABORATORY I.D...: 930780-0003
~ WMTE SAMPLED.......: 05/12/93 DATE RECEIVED....: 05/13/93

ﬁTIME SAMPLED.......: 09:51 TIME RECEIVED....: 09:45
iRK DESCRIPTION...: #7 SW-1 REMARKS..........:
?TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
lloride (Unfilt.) 19.5 0.5 mg/L 325.2 (1) 05/19/93 KDS
8020 - AROMATIC VOLATILE ORGANICS * 8020 (2) 05/14/93 KJA

genzene ND 1 ug/L

Toluene ND 1 ug/L
) Ethyl Benzene ND 1 ug/L

Xylenes ND 1 ug/L
i
i
i
i
i
i
1
]
|
i
i 10703 East Bethany Drive
| Aurora, CO 80014

(303) 751-1780
PAGE:3

The anaivses, opIMONS o7 (NIerpratations contaned In inis report are saseg upoN DDServations and matenal supphed by the chent for whose exclusive and confae~! a u5e this repor has been made The interpretalions Or ODINIONS BXDIESSEC S0 8-

ol

sent the best judgment o Core Laboratories. Core Laboratonies nowever assumes no responsidiity and makes No warfanty of repreésentations. express of IMpHed as 10 the Productivity proper 0peranons, or profitapieness of any oil gas <
other mineral. property, well Or 5and (N CONNECHION with which SUCT @00 1S USEd Of relied upon for any reason whatsoever. This repont shall not be reproduced except in 1ls entirety. without the wnitten approvas of Core Laboratories



Wi

Western Atlas

CORE LABORATORIES

International
Lo Gosseet Loy,
| LABORATORY TESTS RESULTS
06/04/93
930780 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN
F
IIENT I.D.........: MARATHON OIL LABORATORY [.D...: 930780-0004
| TE SAMPLED.......: 05/12/93 DATE RECEIVED....: 05/13/93
}TIME SAMPLED....... : 09:18 TIME RECEIVED....: 09:45
"WORK DESCRIPTION...: #8 SW-2 REMARKS..........:
i
;;TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION{UNITS OF MEASURE TEST METHOD DATE TECHN
Iloride (Unfilt.) 522 3 mg/L 325.2 (M) 05/18/93 VKN
f8020 - AROMATIC VOLATILE ORGANICS : *1 8020 (2) 05/19/93 KJA
Benzene 3 1 ug/L
Toluene ND 1 ug/L

y Ethyl Benzene ND Bl ug/L
\5 Xylenes ND 1 ug/L
|
’Il
lI
) |

10703 East Bethany Drive

Aurora, CO 80014

(303) 751-1780

PAGE: &4

other minerai property. weli or sand 1N CONNECHioN with which sUCh report IS USEd Of fened LpOn 10f any reason wnatsoever Tiis report shall not be reproduced except in kS entirety. withoc: t~€ annen approval of Core Laboralories

The analvses comons or interdretalions contained in this report are based upon obsenators NG Malerial supphed Dy the client tor whose exclusive and contigential use IS reoor Nas Desr 308 T he Nterpretanons of opINNS expressed repre-
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Western Atlas
International

CORE LABORATORIES

A Linton ¢ Uresser Company

LABORATORY

TESTS
07/27/93

RESULTS

ATTH: : BOB MENZIE, JR:

LABORATORY 1.D...: 931230-0001
DATE RECEIVED....: 06/29/93
TIME RECEIVED....: 10:18
REMARKS .. c.nvenuat

JOB NUMBER: 931230 " .. ... CUSTONER: WARATHON OIL COMPANY
CLIENT I.D.........2 MARATHON OIL CO.

DATE SAMPLED.......: 06/28/93

TIME SAMPLED....... : 11:39

WORK DESCRIPTION...: SW-1

TEST DESCRXPT]ONif T L FINAL RESULTY

Chloride (Unfilt.) 20.2

8020 - AROMATIC VOLATILE ORGANICS *1

LIMITS/*DILUTION{UNITS OF MEASURE: ' |TEST METHOD" DATE ‘TECHN
1.0 mg/L 325.2 (1) 07/19/93 SLS
8020 (2) 07/12/93 CLT
Benzene ND 0.5 ug/L
Toluene ND 0.5 ug/L
Ethyl Benzene ND 0.5 ug/L
Xylenes ND 0.5 ug/L.
4-Bromofluorobenzene (surrogate) 108 1 % Recovery Limits (85-115)
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:1
The anatyses. oLIMIoNS Of INterpretations contained in this repon are Gasea upon observations ana materal suppied by the chent for wrose erc _: .2 ang Conhdentar use this report has been made  The inferpretalions of OpINIONS eXDIESSes "ecre
sent the best juagment ot Core Laboralones. Core Laboratones nowever, assumes no responsidiity and makes N0 warranty of representalions =12ress OF iMDIkd, a5 10 (he Droductivity, proper operations, or protitableness of any oil. gas. coa: of

other mineral. property. well or sand in Connection with which such repor 15 used or rehed upon 101 any reason whatsoever  This repon shail not 2@ "eproduced except in its entirely. without the writen approvar of Core Laboraiones
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Western Atlas
international

CORE LABORATORIES

A Lrons Dresser Company

LABORATORY TESTS RESULTS
07/27/93
JOB NUMBER: 9312307 /. CUSTOMER: MARATHON OIL COMPANY: ATTN: BOB MENZIE, JR..
CLIENT I.D.........: MARATHON OIL CO. LABORATORY 1.D...: 931230-0002
DATE SAMPLED.......: 06/28/93 DATE RECEIVED....: 06/29/93
TIME SAMPLED.......: 12:12 TIME RECEIVED....: 10:18
WORK DESCRIPTION...: #1 REMARKS..........:
TEST DESCRIPTI 0“ e FINAL RESULT L i‘lﬂ TS/*DILUTION|{UNITS OF MEASURE TEST METHOD" PATE':E5E:.' : TECHN
Chloride (Unfilt.) 12.5 0.5 mg/L 325.2 (1) 07/19/93 SLS
8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 07/13/93 CLY
Benzene ND 0.5 ug/L
Toluene ND 0.5 ug/L
Ethyl Benzene ND 0.5 ug/L
Xylenes ND 0.5 ug/L
4-Bromof luorobenzene (surrogate) 103 1 % Recovery Limits (85-115)
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:2
T2 anaiyses. opinions Of interpretations contained in this report are based uPON CDServanons ang maternal supplea by the chent tor whose exclusive and conigent:ar .se 1™ /2por has been made  The INtErpretatons or ooingns expressed repre-
s8nt tne pest juogment of Core Laboratones. Core Laboratones. however assumes na responsibility and makes no warranty of representations, express of impned as !0 1ne proauctivity. Droper operanons, or protitableness of any oil, gas, coai or

Jner mineral. property. well or sand in connection with which such report 1S used of rened upon 1or any rfeason whatsoever. This repon snall not be reproduced except 'n s entirety without the written approval of Core Laboratories
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Western Atlas
International

CORE LABORATORIES

S Lmae Dresse LoMpany

LABORATORY TESTS RESULTS
07/27/93
JQB NUMBER: 931230 - .CUS_TGCE'R: MARATHON "OIL COMPANY “ATTN::" BOB MENZIE, JR.
LIENT I.D......... : MARATHON OIL CO. LABORATORY 1.D...: 931230-0003
ATE SAMPLED....... s 06/28/93 DATE RECEIVED....: 06/29/93
TIME SAMPLED.......: 12:30 TIME RECEIVED....: 10:18
K DESCRIPTION...: #2 REMARKS..........:
TESY DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE . TEST METHOO 'D‘ATE';Z ‘,j‘“TECHN
‘ hloride (Unfilt.) 11.4 0.5 mg/L 325.2 (1 07/19/93 SLS
|
3 8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 07/12/93 CLT
Benzene ND 0.5 ug/L
Toluene ND 0.5 ug/L
Ethyl Benzene ND 0.5 ug/L
Xylenes ND 0.5 ug/L
4-Bromofluorobenzene (surrogate) 102 1 % Recovery Limits (85-115)
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:3
The anavses SONers ¥ ~IerDretalions CoMAINe in this Tepon are Dased UPON OLSBVALIoNS and Matenas SUDBIES Dy INe CHENt 10f WNoSe EXCIUSIVE AN CONTKIENtial USE IS Fepon nas been mace "= = QF OPIFUOAS X! tepre-
sent the best wogmer? ot Core Lanoratones. Core Laboratones, however, assumes no 7esponsibiity and makes no wartanty or represeniations, express or implied. as 10 the productivity proder 20eratcrs or profitableness of any o, gas, coal or

other minerai roperty wew Of sand In connection with which such report 1s used of reied upon tor any reason whatsoever  This report snall not be reproduced except In its entirety, without the wrtter agorovai of Core Laboratones
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APPENDIX E

STATE ENGINEER’S FLUID RECOVERY REPORTS




Mid-Continent Region
Production United States

Marathon PO. Boxss2
i idland. Texas
wnnon/ Qil Company Telephone 915/682-1626

May 10, 1993

Roswell Basin Watermaster

State Engineer Office

1900 West Second Street

Roswell, New Mexico 88201
Attention: Robert R. Marr

Re: Indian Basin Treatment Project

Dear Mr. Marr:

The below list of monitor wells (NW)/boreholes (BH) indicates the meter
readings for fluid removed from the Lower Queen as of May 3, 1993.

LOWER QUEEN
LOCATION SERIAL DATE READ METER WATER REMOVED
NUMBER READING

MW-58/BH-84 10239118 | 05/03/93 | 3061493 3,061,493 Gals

MW-59/BH-85 10259114 | 05/03/93 67609 .7 67,609.7 Bbls

*MW-61A/BH-87A | 10239116 | 05/03/93 | 2787144 2,871,416 Gals

**MW-62/BH-88 | 10239115 | 05/03/93 | 1931575 2,125,506 Gals

MW-65A/BH-91A | 10239117 | 05,03/93 | 4467419 4,467,419 Gals

***MW-68/BH-94 | 02209213 | 05/03/93 384992 2,684,262 Gals
| *" LOWER QUEEN TOTAL 18,049,703 Gals

* The volume of water removed from BH-87A reflects an additional 84,272.0
gallons which was metered during an interference test of the aquifer
conducted on February 19-24, 1993,

*%* The volume of water removed from BH-88 reflects an additional 193,931
gallons which was metered prior to the installation of an automatic sampling
device on 1/25/92.

**¥* Meter 00209213 on MW-68/BH-94 reflects 122,618 gallons previously
attributed to other locations (6,713 gallons to MW-1/BH-14 and 115,905
gallons to MW-13/BH-36.

A subsidiary of USX Corporation An Equal Opportunity Employer




Indian Basin Treatment Project
Page 2

Cumulative Lower Queeen fluid removal as of May 3,1993 is 18,371,171 Gals.
This number reflects the 321,468 gallons removed prior to installation of
the present meters in December,

1991.

The below list of monitor wells (MW)/boreholes (BH)
readings for fluid removed from shallow wells under permit RA-8015 as of May

indicates the meter

3, 1993,
SHALLOW WELLS
LOCATION SERIAL DATE METER WATER REMOVED
NUMBER READ READING
s%%% NW-13/BH-36 02209212 | 05/03/93 | 109305.9 | 126.981.1 gals.
*kk** NW-14/BH-37 | 02209214 | 05/03/93 | 398213.3 | 298.402.3 gals
*kkkk*MW - 35 /BH- 59 P S S 98303.5 gals.

SHALLOW TOTAL

623,686.9 gals.

*kkk

Meter 02209212 on MW-13/BH-36 reflects 98,236.2 gallons

previously attributed to other locations (188.8 gallons
to MW-21/BH-44, 98,047.4 gallons to MW-35/BH-59).

Kkkkk

The volume of water removed from MW-14/BH-37 reflects an

additional 189 gallons not included on the meter reading
as discussed in the December 1992 monthly statement.

*%k**%%* A meter and pump are not installed in MW-35/BH-59 at

this time.

been moved to MW-13/BH-36.

The cumulative shallow fluid removal as of May 3,
This number reflects the 6,902 gallons removed from MW-1/BH-
14 and MW-21/BH-44 prior to meter removal.

Gals.

The previous meter, serial No. 02209212, has

1993 is 630,588.9

If more information is required, please feel free to contact me at

(915) 687-8312.

Very truly yours,

QL 7{L¢~v¢£\

Al Learned

AL93510/nrt
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Lowry - Midland

. Kenyon - PTC, Littleton
. Unger - Midland

Biernbaum - Midland
Schweser- IBGP, Artesia
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MARATHON /

A4\ Marathon

June i4, 1993

Robert R. Marr

OilCompany-

Rosweil Basin Watermaster
State Engineer Office

1900 West Second Street
Roswell, New Mexico 88201

Re: Indian Basin Treatment Project

Dear Mr. Marr:

The following list of monitoring wells (MW) and their corresponding borehole (BH) designations indicates
the recorded meter readings for fluid removed from the Lower Queen as of Tuesday, June 1. 1993.

Cumuiative Lower Queen fluid removal as of June 1, 1993 is

Mid-Continent Reqion

Production United States

PO. Box 552

Midland. TX 79702-0552

Telephone 915/682-1626

19,478,506 Gal.

! Water recovered during interference test conducted 2/19-24/93.
? Total prior to automatic sampling device installation on 1/25/92.

A supsidiary of USX Corporation

WELL/ SERIAL INIT'L 6/01/93 WATER PER-WELL
BOREHOLE NUMBER METER METER REMOVED WATER
START READING (Gal) REMOVED
(GaD
MW-58/ 10239118 0 3240692 3,240,692
BH-84 36285324 26,922 3,267,614
MW-59/ 10259114 0 71108.2 71,108.2*
BH-85 45120581 83,454 3,069,998
MW-61A/ 10239116 0 2933008.0 2,933,008
BH-87A 84,272
36285325 46,578 3,063.858
MW-62/ 10239115 0 2057529.9 2,057,529.9
BH-88 193,9312
45473975 62,622 2,314,083
MW-65A/ 10239117 0 4773486.0 4,773,486
BH-91A 45473977 39,774 4,813,260
MW-68/ 02209213 122618 588234.6 465,616.6
BH-94 10239114 0 2,421,888
45473979 57,862
45473978 4,326 2,949,693
LOWER
QUEEN TOTAL 19,478,506
* Barrets.




[ndian Basin Treatment Project
Page 2

The following list of SHALLOW ZONE momnitoring wells (MW) and their corresponding borehole (BH)
designations indicates the meter readings for fluid removed under permit RA-8015 as of Tuesday, june 1,
1993. The cumulative shallow fluid removai as of Tuesday June 1. 1993 is 634,270.8 Gal.

WELL/ SERIAL INIT'L 06/01/93 WATER PER-WELL
BOREHOLE NUMBER | METER METER REMOVED WATER
START | READING (Gal) REMOVED
(Gal)
MW-1/BH-14? 02209213 0 —_ 6,712.5 6,712.5
MW-13/BH-36 02209212 98236.2 113000.6 14,764.4
02209213 6712.5 — 115,911.4 130.675.8
MW-14/BH-37 02209214 0 358203.7 398.203.7
— 9.6* 398,390.2
176.9°
MW-21/BH44? | 02209212 0 — 188.8 188.8
MW-35/BH-59* | 02209212 188.8 — 98.047.4
256.1°
98,303.5
SHALLOW TOTAL 634,270.8 Gal

q__Piunp and meter not instailed currently.
* Meter reading indicated reverse flow equaling this voiume (5/93 report).
$ Meter reading indicated reverse flow equaling this volume (12/92 report).
¢ Meter reading indicated reverse flow equaling this volume (8/92 report).

[f more information is required, please contact me at (915) 687-8312.

Very truly yours,

W Wﬂ# .
Robert J. Menze, Jr.

RIM93614/nrt

xc: T. C. Lowry - Midland
D. E. Kenyon - PTC, Littleton
R. F. Unger - Midland
R. A. Biembaum - Midland
C. M. Schweser- IBGP, Artesia




Mid-Continent Region
Production United States

P.O. Box 552
Midland. TX 79702-0552
Telephone 915/682-1626

Marathon
Oil Company
July 12, 1993

Robert R. Marr

Roswell Basin Watermaster
State Engineer Office
1900 West Second Street
Roswell, New Mexico 88201

Re: Indian Basin Treatment Project
Dear Mr. Marr:
The following table indicates the recorded meter readings for fluid removed from

the Lower Queen monitoring wells as of Tuesday, July 6, 1993. Cumulative Lower
Queen fluid removal through that date is 20,757,729 gallons.

-
MONITORING METER INIT'L | 7/06/93 WATER REMOVED PER-WELL
WELL SERIAL METER METER (Gal) WATER
NUMBER START READING REMOVED
(Gal)
MW-58 10239118 0 3461016 3,451,016 3,487,938
26,9221
MW-59 10259114 0 74936 . 8% 3,147,346
83,4541 3,230,800
MW-61A 10239116 0 3165326 3,165,326
46,5781
84,2722 3,296,176
MW-62 10239115 0 2180148 2,180,148
193,9313
62,622} 2,436,701
MW-65A 10239117 0 5102850 5,102,850
39,7741 5,142,624
MW-68 02209213 | 122618 802032 679,414
2,484,076! 3,163,490
0,757,729 gallon

Metered units are barrels.

Previously metered recovered volumes.

Water recovered during interference test conducted 2/19-24/93.
Total prior to automatic sampling device installation on 1/25/92.

WoR ey

A subsidiary of USX Corporation




Indian Basin Treatment Project
Page 2

The following table indicates the meter readings for fluid removed from Shallow’
zone monitoring wells under permit RA-8015 as of Tuesday, July 6, 1993. The
cumnulative shallow fluid removal through that date is 637,835 gallons.

MONITORING METER INIT'L 07,/06/93 WATER PER-WELL
WELL SERIAL METER METER REMOVED WATER
NUMBER START READING (Gal) REMOVED
(Gal)
MW-1 | eee---- R 6,7131 6,713
MW-13 02209212 98236.2 | 116564.2 18,328
115,911! 134,239
MW-14 02209214 0 398203.7 398,204
1871 398,391
MW-21 | ----- -—-- —--- 189} 189
MW-35 | a---- ---- c--- 98,3031 98,303

! Previously metered recovered volumes.

Please note the above tables have been revised to show only the meter serial
numbers and readings for the meters currently installed on each well. Earlier
readings from meters that have been replaced or switched to other wells have
been sumarized as "previously metered recovered volumes" to simplify the tables
and associated footnotes.

If more information is required, please contact me at (915) 687-8312.

Very truly yours,

Robert J. Menzie?Xr.! X, Az

RIM93714/nrt
xc: T. C. Lowry - Midland
D. E. Kenyon - PTC, Littleton
R. F. Unger - Midland
R. A. Biernbaum - Midland
C. M. Schweser- IBGP, Artesia
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Indian Basin Gas Plant November 11, 1993
Treatment Project Quarterly Report Third Quarter 1993

INTRODUCTION

This report summarizes groundwater and unsaturated zone treatment activities conducted
during the Third Quarter of 1993 in accordance with the Indian Basin Environmental Treatment
Project Plan submitted on March 5, 1992 by Marathon Oil Company on behalf of the Indian
Basin Gas Plant owners. Preparation of this report is also in accordance with the Apnl 2, 1992
New Mexico Oil Conservation Division {OCD) directive for quarterly reporting of remediation
project activities. Remediation activities are continuing to reduce the impact of a liquid gas
condensate and brine spill from a production pipeline discovered in April 1991 near the Indian
Basin Gas Plant.

QUARTERLY REPORT SUMMARY

The groundwater remediation system is fully operational and functioning as set forth in the
Treatment Project Plan document. Fluid recovery from the Lower Queen aquifer is continuing
with volatile hydrocarbon compounds being removed by air stripping. Shallow zone pumping
continues from two wells. Water discharged from the air stripper continues to be utilized by the
plant for process water and excess treated groundwater not used by the plant is disposed of in
the Class II injection well. The vapor extraction system was not operated during the Third
Quarter. Concentrations of benzene, toluene, ethylbenzene, total xylene, and chloride in
groundwater collected from rancher wells and nearby surface springs have not exceeded State or
Federal drinking water standards. Local ranchers are informed of treatment project activities via
a quarterly letter.

GROUNDWATER ELEVATION

Lower Queen

Depth-to-water measurements were acquired from nonpumping, Lower Queen aquifer
monitoring wells in July, August, and September 1993. Table 1 in part presents groundwater
elevations calculated from casing elevation data and depth-to-water measurements obtained from
nine Lower Queen wells. Figure 1 is a potentiometric map of the Lower Queen aquifer based
on gauging conducted in July. These Lower Queen data indicate decreasing groundwater
elevations in monitoring wells during the quarter (Figure 2).

Shallow Zone

A potentiometric map was constructed using depth-to-water measurements collected from
shallow monitoring wells during the quarterly sampling event in July 1993 (Figure 3). Table 1
shows the depth-to-water measurements and calculated groundwater elevations for shallow zone
wells. These Shallow zone data also indicate decreasing groundwater elevations in monitoring
wells during the quarter. '




Indian Basin Gas Plant November 11, 1993
Treatmemnt Project Quarterly Report Third Quarter 1993

Groundwater Recharge (Rainfall)
Daily rainfall is gauged at the gas plant. Monthly rainfall for July, August, and

September was 0.55, 0.63, and 0.62 inches, respectively (Table 1). Cumulative rainfall for the
Third Quarter was 1.80 inches.

QUARTERLY SAMPLING LABORATORY RESULTS

Gauging, purging, and sampling of 23 monitoring wells were conducted on July 12
through 15, 1993 and new downgradient monitoring well MW-71 was sampled on September 1,
1993. Fifteen Lower Queen wells including the plant water supply well (SW-1) were sampled.
The backup well (SW-2) was gauged but not not sampled because the purge time (three casing
volumes) for this well is 5.7 hours. Seven of these Lower Queen wells have downhole pumps
installed and were sampled through the pump. Two of the Lower Queen pumping wells
contained free product (condensate) and were not submitted for laboratory analysis (MW-59 and
MW-61A).

Eleven of the fifty-nine Shallow zone wells were sampled in July. Three of the original
twenty-three shallow zone monitoring wells designated for quarterly sampling in the Treatment
Project Plan were sampled (see bolded well designations in Table 3). The remaining 20 weils
were either dry (17), contain free product (MW-11, MW-69), or inaccesible (MW-13; pumping
well). Seven Shallow zone wells other than those designated in the Treatment Project Plan were
sampled (MW-37, MW-39, MW-41, MW-43 MW-45, MW-49, and MW-65). None of the sumps
completed in the shallow fluvial deposits were sampled because the current Shallow zone
groundwater elevation is below these wells. Samples were collected by Southwestern
Laboratories, Inc. (SWL) in Midland, Texas using Environmental Protection Agency (EPA)
sampling protocol. A table was prepared by SWL of field observations from notes recorded
during gauging, purging, and sampling activities. This table documents the depth-to-water
measurement, purge volume, temperature, pH, conductivity, and whether free-phase product was
observed in the well (Appendix A).

Marathon Oil Company's Petroleum Technology Center (PTC) in Littleton, Colorado
performed chloride and benzene, toluene, ethylbenzene, and total xylene (BTEX) analyses on the
samples collected during the quarterly monitoring episode. High performance liquid
chromatography (HPLC) was used to analyze groundwater samples for BTEX concentrations and
a titration method was used for chloride analysis. These results are contained in Appendix B.

Core Laboratories in Aurora, Colorado performed five duplicate BTEX analysis using
EPA Method 8020 (purge and trap gas chromatography). This practice is required to verfy the
HPLC results since the HPLC analytical technique is not an EPA-approved method for
determining BTEX concentations. Core Laboratories also conducted five duplicate chloride
analyses using EPA Method 325.2. One Shallow zone well (MW-41) and four Lower Queen
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wells (SW-1, MW-60, MW-64, and MW-68) were analyzed for BTEX using both the HPLC and
EPA 8020 methods. Figure 4 compares BTEX analytical results for the two analytical
techniques. Duplicate laboratory results performed by Core Laboratories using EPA Method 8020
and 325.2 are included in Appendix B.

Tables 2 and 3 are historical summaries of quarterly benzene concentration data since
September 1991 for the Lower Queen wells and Shallow zone wells, respectively. Benzene
concentration (in ug/L) versus time graphs for each routinely sampled monitoring well are
provided in Appendix C.

RANCHER WELLS, SPRING, AND PLANT WELL LABORATORY RESULTS

Monthly groundwater samples of one nearby rancher well (Lyman) and surface water from
one natural spring in Rocky Arroyo (Upper Indian Hills Spring West; Hendrickson and Jones,
1952) were collected on July 15, August 3, and September 21, 1993. In addition, another rancher
well which i1s sampled quarterly (Biebelle), was sampled on July 15, 1993. Analytical results
indicate that groundwater and spring water do not exceed the EPA drinking water standards for
chioride, benzene, toluene, ethylbenzene, and total xylenes.

Table 4 provides a summary of the monthly analyses performed on Upper Indian Hills
Spring West and the Lyman well which is the closest downgradient well to the remediation site.
The quarterly analysis for the Biebelle well, the second closest downgradient well, is also
reported. The rancher well and natural spring samples were obtained using EPA sampling and
handling procedures. Core Laboratories performed the BTEX and chloride analyses using EPA
approved methods. Laboratory results of groundwater from the rancher wells and the natural
spring are transmitted to the local ranchers each month with letters of explanation. Copies of
these letters are also provided to the OCD and the Bureau of Land Management (BLM) in Santa
Fe and Roswell, New Mexico, respectively.

The plant water supply well (SW-1) is also sampled and analyzed monthly. Laboratory
reports for all the rancher wells, natural spring, and plant supply well are included in Appendix
D.
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GROUNDWATER PUMPING

Lower Queen

Fluid recovery from the Lower Queen aquifer and Shallow zone is metered and reported to
the State Engineer's Office (SEQO) on a monthly basis, per SEO directive. The reports filed with
the SEO for the Third Quarter of 1993 are attached in Appendix E. Figures 5, 6, and 7 are
stacked bar graphs depicting weekly fluid recovery from the Lower Queen, weekly fluid recovery
from the Shallow zone recovery wells, and combined weekly fluid recovery from the Lower
Queen aquifer and Shallow zone, respectively.

Six Lower Queen wells (MW-58, MW-59, MW-61A, MW-62, MW-65A, and MW-68) were
intermittently pumped for plume control during the quarter. Monthly fluid recovery for each well
and the plant supply well SW-1 is listed in the following table.

LOWER QUEEN FLUID RECOVERY

Jul v eptember | Quarter Total (Bbls)
3,300 6,859 4,643 14,802
MW-59 (BH-85) 3,125 3,914 2,275 9,314
MW-61A (BH-87A) 4,929 6,747 4,824 16,500
MW-62 (BH-88) 3,355 4,712 3,263 11,330
MW-65A (BH-91A) 6,486 8,890 6,025 21,401
MW-68 (BH-94) 5,377 5,119 3,658 14,154
Plant Supply SW-1 14,460* 25,752 20,542 60,754
TOTAL 41,032 61,993 45,230 148,255

* Average recovery determined by dividing the quarterly recovered volume for May, June, and

July of 14,460 by three.
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Shallow Zone

Shallow zone fluid recovery during the Third Quarter was from two intermittent pumping
Shallow zone fluid recovery from MW-69 commenced on August
11, 1993. Monthly shallow zone fluid recovery volumes for each well and sump are listed in
the following table. Free product recovery from MW-69 during the Third Quarter totaled 6.5

wells (MW-13 and MW-69).

barrels.

SHALLOW ZONE FLUID RECOVERY

MW-13 (BH-36) 9.6* 10.5* 12.9* 33*
MW-14 (BH-37) | NP (DRY) | NP (DRY) NP (DRY) 0*
Sump All NP (DRY) | NP (DRY) NP (DRY) 0/0
Sump 16A NP (DRY) | NP (DRY) NP (DRY) 0/0
MW-69 (BH-95) NP 1.8/2.5 4.7/4.2 6.5/6.7
TOTAL (Bbls) 9.6* 1.8/13* 4.7/17.1* 6.5/39.7*

* Total fluid volume because condensate and produced groundwater are not separated at the well. NP =
Not pumped during this period.

GROUNDWATER TREATMENT

Commingled fluids pumped from the six Lower Queen and one Shallow zone recovery
wells were pumped through piping to a treatment compound that includes an oil/water separator,
air stripper, and two aboveground tanks. The oil/water separator is used to remove free product
from the produced groundwater. The free product is transferred to a condensate holding tank
which is gauged on a daily basis. The measured volume of free condensate recovered from the
commingled groundwater during the Third Quarter was 9.92 barrels. Cumulative condensate
separated from the recovered groundwater since product separation began in April 1992 is 55.12
barrels.

Groundwater from the separator is pumped through the air stripper to remove dissolved-
phase, volatile hydrocarbon compounds. Stripped hydrocarbon' compounds are vented to the
atmosphere through a stack. Treated groundwater is used as make-up water for the gas plant.
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Total free product recovery from the Lower Queen and Shallow zone for the Third
Quarter was 16.42 barrels. Cumulative free product recovered to date excluding the volume
volatilized by the air stripper and vapor extraction system is 3,356.92 barrels.

VAPOR EXTRACTION SYSTEM

Phase I of the unsaturated zone remediation using vapor extraction was completed in
March 1993. The Phase I program vented Shallow zone wells MW-16 (BH-39), MW-17 (BH-40),
and MW-21 (BH-44). Shallow venting continued from MW-56 (BH-82) between April 8 and
July 20, 1993. '

The vapor extraction (VE) equipment was only operated for a few days in early July. The
electric generator that was supplying power to the VE unit was moved to operate a submersible
pump that was installed to recover free condensate from MW-69 (BH-95).

OTHER ACTIVITIES

Downgradient Lower Queen monitoring well MW-71 was drilled and completed between
August 22 and August 25. The well was developed by pumping, purged and sampled on
September 1, 1993. The OCD split samples with Marathon for laboratory analysis comparison.
Lower Queen recovery well MW-72 was completed on September 10 and is located at the
midpoint between monitoring wells MW-58 and MW-59 (Figure 1). Right-of-way amendment
approval was gained on July 9, 1993.

REFERENCES CITED

Hendrickson, G. E., and Jones, R. S., 1952, Geology and Ground-water Resources of Eddy
County, New Mexico: New Mexico Bureau of Mines & Mineral Resources Ground-water
Report 3, 169 p., 4 pls.
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TABLE 3
HISTORICAL SUMMARY OF BENZENE IN SHALLOW ZONE GROUNDWATER
THIRD QUARTER 1993

Be ug/L) using EPA Mathod 8020 uni indicated otharwise
SEP DEC APR JuL ocT JAN APR JUL
WELL 1991 1991 1992 1992 1992 1993 1993 1993
MW-1 (BH-14) 250 200 NS NS NS NS NS DRY
MW-2 (BH-23) NS NS NS NS NS NS NS DRY
MW-3 (BH-24 NS NS NS NS NS NS NS DRY
MW-4 (BH-26) NS NS NS NS NS NS NS DRY
MW.-$ (BH-23) NS NS NS NS NS NS NS DRY
MW-é (BH-29) NS ‘NS NS NS NS NS NS DRY
MW-7 BH-30) NS NS NS NS NS NS NS DRY
MW-$ (BH-31) NS NS NS NS NS NS NS DRY
MW-9 (BH-32) NS NS NS NS NS NS NS DRY
MW-10 (BH-33) 2300 2300 1780°** 1842°** 2100 NS NS DRY
MW-11 (BH-34) 3000 3800 3087** 2199°°* 2942°* 2746°* FP FP
MW-12 (BH35) 3800 NS NS NS NS NS NS DRY
MW-13 (BH-36 3100 3000 3492°° 2708** NS NS PUMP PUMP
MW-14 (BH-37) 5100°** NS NS NS NS NS PUMP PUMP
MW-1$ (BH-38) 5100 NS NS NS NS NS NS DRY
MW-16 (BH-39) 1700 NS NS NS NS NS 514° DRY
MW-17 (BH-40) 2000 NS NS NS NS NS 1500 DRY
MW-18 (BH-41) 4300 NS 2639°°* 2700 3300 NS NS DRY
MW-19 (BH-©) 4700 NS 3196°* 3000 3032* NS 3926°* DRY
MW-20 (BH-43) 110 NS NS NS NS NS NS DRY
MW-21 (BH-44) 1000 1100 NS NS NS NS 114+ FP
MW-22 (BH-45) 4 NS NS NS NS NS NS DRY
MW-23 (BH-46) NS NS NS NS NS NS NS DRY
MW-24 (BH-47) 3400 NS NS 4353** NS NS NS DRY
MW-25 (BH-48) NS NS NS NS NS NS NS DRY
MW-26 (BH-49) 3100 3000 NS 2000 1992* 1708* 861°* FP
MW-27 (BH-50) NS NS NS NS NS NS NS DRY
MW-28 (BH-52) 2200 NS NS NS NS NS NS DRY
MW-29 (BH-S3) NS NS NS NS NS NS NS DRY
MW-30 (BH-54) NS NS NS NS NS NS NS DRY
MW-31 (BH-3%) <1 NS NS 332°** 9°* NS NS DRY
MW-32 (BH-86) 200 NS NS NS NS NS NS DRY
MW-33 (BH-ST) 6300 NS NS NS NS NS NS DRY
MW-34 (BH-58) 2500 NS NS NS NS NS NS DRY
MW-35 (BH-59) 5700 NS NS NS NS NS NS FP
MW-36 (BH-21) NS NS NS NS NS NS NS DRY
MW-37 (BH-60) 150 NS NS NS NS NS NS 27°
MW-38 (BH-61) 15 15 51°** 37° 166*°* NS NS DRY
MW-39 (BH-62) 880 NS NS NS NS 14 29° 24°
MW-40 (BH-63) NS NS NS NS NS NS NS DRY
MW-41 (BH-64) 200 170 NS NS NS NS NS 22¢
MW-42 (BH-65) <1 <1 NS NS NS NS NS NS
MW-43 (BH-66) 320 NS NS NS NS NS NS 25°
MW-44 BH-67) 59 NS 10°* 97°** 12 14 7* 6*
MW-43 (BH-68) <1 <1 NS NS NS NS NS <3*
MW-46 (BH-69) 140 25 NS NS NS NS NS NS
MW-47 (BH-70) 2600 2200 NS NS NS NS NS DRY
MW.48 (BH-T1) <1 <1 NS 47** NS NS NS DRY
MW-49 (BH-TD 35 NS NS NS NS NS NS 210°
MW-50 8H-73) <1 <1 4°°* 4°* 8* 8* <1 <3°*
MW-51 (BH-74) 800 <1 NS NS NS NS NS DRY
MW.-$2 (BH-75) <1 NS NS 5 * NS NS NS DRY
MW-S3 (BH-77) <1 NS NS NS NS NS NS DRY
MW-S4 (BH-30) <1 <1 9 8** 62* 14°* 10°* <3°*
MW-SS (BH-81) 940 400 296** 483°** 215* 390 412°* 625°*
MW-56 (BH-82) 2200 1000 NS 1114** | 1026° 1128° VE DRY
MW-61 (BH-87) <1 NS NS NS NS NS NS NS
MW-65 (BH-91) <1 NS NS NS NS NS NS <3*
MW-69 (BH-95) 2400 2100 NS 568* 1598°* 1284°* FP FP
SUMP A-10 FP FP FP FP FP FP FP DRY
SUMP A-11 1400 2900 3033°** 1258** 2815°* NS NS DRY
SUMP A-16 240 2000 1233** 1495°** 632° 741°° 707° DRY
U. Indian Hills Spring W. <1 <1 <1 <1 <1 <1 <1 <1

Bolded well numbers = Designated wells for quarterly sampling in Marathon Treatment Plan {April 1992)

DRY = Dry well FP = Free Product (condensate)

* High Performance Liquid Chromatography {HPLC) NS = Not Sampled.

** Average of more than one sample result using HPLC. VE = Vapor Extraction well
3QTABLE3.XLS
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APPENDIX A

JULY 1993 GAUGING, PURGING, AND SAMPLING FIELD SUMMARY




July 21, 1993

Mr. Bob Menzie
Marathon 0il Company
P. O. Box 552
Midland, Texas 79702

Re: Indian Basin Remediation Project
Dear Mr. Menzie:

On Tuesday, July 12, 1993 at 7:00 a.m., Southwestern
Laboratories (SwL) began the quarterly sampling project at
the Indian Basin Gas Plant. This sampling project was
completed on Thursday, July 15, 1993 at 1:00 p.m. During
the 3 day period, 30 wells were examined and 23 wells were
sampled. Of these 23 sampled wells, 9 were pumped using
the Grundfos pump. The order in which they were sampled
was based on the January data and discussion with you.

The order is as follows:

Tuesday, July 13, 1993 Wednesday, July 14, 1993
MW-70 MW-54

MW-67 MW-60

Equipment Blank No. 1 Equipment Blank No. 2
MW-64 MW-55

MW-66 MW-57

MW-63

On Tuesday, July 20, 1993, the samples were shipped to PTC
and Core Laboratories. The samples shipped to PTC are:

MW=-37 MW-54 MW-65

MW-39 MW-55 MW-65A

MW-41 MW~-57 MW-66

MW-43 MW-58 MW-67

MW-44 MW-60 MW-68

MW-45 MW-62 MW-70

MW-49 MW-63 SW-1

MW-50 MW-64 Equipment Blank No.

N =

Equipment Blank No.

The samples shipped to Core Laboratories are:

MW-41 dup. MW-68 dup. Sample No. 3
MW-60 dup. Sample No. 1 SW-1 dup.
MW-64 dup. Sample No. 2

SWL




If you have any questions, please feel free to call me at
(915) 683-3340.,

Sincerely,

Allan B. Johnston
Project Manager
Southwestern Laboratories - Midland EAS

ABJ/jjc

SWL
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CLIENT:

LOCATION:

NOTES:
MW-39
MW-41
MW-43

MW=-65

Marathon 0il

Bailed dry
Bailed dry
Bailed dry
Bailed dry

Indian Basin

after
after
after

after

SWL

Company
Gas Plant

approximately 3 gals.
approximately 5 gals.
approximately 3.5 gals.

approximately 1 gal.
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JULY 1993 LABORATORY REPORTS
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&
S

S SOUTHWESTERN LABORATORIES

1703 West Industrial Avenue * P.0. Box 2150, Midland, Texas 79702 * 915/683-3349

Client  Marathon 0i1 Company Client No. 6546001
P.0. Box 552 Report No. M3-09-025
Midland, Tx. 79702 Report Date 09/07/93 12:38

Attn: Bob Menzie

Project Indian Basin Gas Plant

Date Sampled 038/01/93 Sampled By SwlL Field Services
Sampie Type Water Transported by SwlL Field Services
P.O. # Date Received 09/02/93

Lab No. Sample Identification
M3-09-025-01 Equipment Blank

M3-09-025-02 MW-71

SOUTHWESTERN LABORATORIES

Rééi ewed By

ALLAN B. JOHNSTON




IOUTHHESTERN LABORATORIES

Order # M3-09-025
09/07/93 15:00
Client: Marathon 0i1 Company

Sampie: 02A MW-71

Test Name
CHLORIDE

TEST RESULTS BY SAMPLE

Collected: 09/01/93 14:21

Method Result Units
SM 4500-CL,B 3 mg/L

Page 2

Detection Date

Limit Started Analyst
09/02/93 WJd




HJESTERN LABORATORIES
Order # M3-09-025
09/07/93 12:38

TEST RESULTS BY SAMPLE

Client: Marathon 0il Company

Sample Description: Equipment Blank

Test Description: BTEX - WATER SAMPLE

Collected: 09/01/93

Date Started 09/02/93
Detection Limit 0.004
Method EPA 602

Compound

BENZENE

TOLUENE

ETHYLBENZENE

XYLENE

Sample Description: MW-71

Analyst

Units

Results

A

0.004
< 0.004
< 0.004

< 0.004

Test Description: BTEX - WATER SAMPLE

Collected: 09/01/93 14:21

Date Started 09/02/93
Detection Limit 0,004
Method EPA 602

Compound
BENZENE

TOLUENE

ETHYLBENZENE

XYLENE

Analyst

Units

Results

< 0.004

< 0.004

< 0.004

< 0.004

Lab No:
Method:

Lab No:
Method:

01A
EPA 602

r
o
=

02A
EPA 602

—

WD

L

Test Code: BTEX_W

Test Code: BTEX_W

Page 3
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sent the best juagment ot Core Laporatories  Core Laboratones. however. assumes no responsiointy and maxes N0 warranty or representations. express or impiied, as 1o the Productivily, DIODEr 0DEratons or o«
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ine ~iarDre1alons Of OPINIONS exoressed repre-
abieness of any ou. gas, coal or

Western Atlas
Internationai
l LABORATORY TEST RESULTS
| 28/17/93
IOB NUMBER: 931392 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE
ICLIENT 1.D.........: LABORATORY I.D...: 931392-0001
@ATE SAMPLED.......: 07/15/93 DATE RECEIVED....: 07/21/93
IME SAMPLED.......: 10:50 TIME RECEIVED....: 10:25
ORK DESCRIPTION...: MW-41 REMARKS..........¢
i
b}
lEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
Chloride (Unfilt.) 242 3 img/L 325.2 (1) 07/28/93  DME
IOZO - AROMATIC VOLATILEZ CRGANICS 7 8020 (2) 508/02/93 CLT
Benzene | 12 s ug/L ;
Toluene ND 5 ug/L '
Ethyl Benzene ‘i 22 s ug/L
Xylenes ‘ ND s ug/L !
4-Bromofluorobenzene (surrogate) 112 z % Recovery Limits (85-115) ‘
|
i |
! i ;
' | i ! !
i |
I i |
‘ \ |
‘ i
| '
| 1
| H
| |
: |
{ |
!
!
i |
3 |
\ 1
i |
l \ i
; i
i ‘
‘ i i
‘ ! !
‘ ? |
l J : !
{ y :
l 10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
l SAGE: ]




Wi

Western Atlas
nternationai

CORE LABORATORIES

s nne Dresser Company

2201 tme best judgment ot Core Laboratories. Core Laboratones, however. assumes ng responsiDIiy 2nd MaKkes NQ warmanty Of representalions, express Or .mpiea as i¢ Ine proauctivity. Droper operations. or profitabieness ot any oil, gas, coal or
ZIner mIneral, property. well 0f Sanda IN CONNECtion WIth whICh SUCH rfeport (S USeo OF reved upon fOf any reason wnatsoever  Tms repor shall not be reproduces excep: 1 s entiretv, without the written approval ot Core Laboratories.

% LABORATORY TESTS RESULTS
08/17/93
/0B NUMBER: 931392 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE
CLIENT T.0. ...t : LABORATORY 1.D...: 931392-0002
ATE SAMPLED.......: 07/14/93 DATE RECEIVED....: 07/21/93
IME SAMPLED.......: 10:50 TIME RECEIVED....: 10:25
ORK DESCRIPTION...: MW-60 REMARKS..........:
IE:ST DESCRIPTION }FINAL RESULT LlMITS/*DlLUTIDN‘UNITS OF MEASURE TEST METHOD DATE TECHN
Chieoride (Unfilt.) ’ 10.7 0.5 img/L 325.2 (1) 08/02/93 DME
I:OZO - ARCMATIC VOLATILE ORGANICS *1 i 3020 (2) 07/26/93 CLT
3enzens ND 0.5 ;ug/L
Totuene ND 0.5 ‘ug/L
Ethyl 3enzene ND 0.5 Lug/L
Xylenes ND 0.5 fug/L !
~-Bromofluorobenzene (surrogate) 107 3 % Recovery _imits (85-115)
‘ i
|
I !
| |
i
|
i
: |
i |
|I ! i
i
|
|
1 i
- i
II |
l , |
' i
\ z
i
I 10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
l PAGE: 2
7o . 3NAVSES, ODIMONS OF IMETDISIAN0NS COMANed N IMs TERON Are DASEd uPoN ODSENVATIONS ardg matenal sulched Dy \Ne Cient 107 wNOSEe exClusive ans COThge™ a .Se 1™ § "&DON Nas Deen Made The erpreta Of COIMONS epre-

l



“w ANa@VSES. ODINIUNS Of MErDrefanons CoNtaNeda in this repor are based uoor TIE™ai 0Ns and malenat Suppled Dy the clent 1or wnose exclusive and conhdential use (NIS reoe™

sent the Dest iuagment of Core Laboratories  Core Laboratones, nowever asse™es ~¢ "2SDONSIDHily and Makes no warranty or representations, express or Impheq. as to the produs

Jther minera) property. weil O Sand 1IN CoNNECTION with which SUCN report 1S uSaa of "= 0 uPon for any reason whatsoever. This report shall not be reproducea except in its entirety wr~out "ne written approval of Core Laboratories.

=" mage  Tne nlerpretatons of OpInoNs expressed repre-

« 2roper operatons. of probtableness ot any oil. gas. coal or

' L] -
| l”‘ CORE LABORATORIES
‘ Western Atlas
Internationai
‘ - T L eser Oty
I LABORATORY TESTS RESULTS
: 08/17/93
IJOB NUMBER: 931392 CUSTOMER: MARATHON CilL COMPANY ATTN: BOB MENZIE
JCLIENT I.D...vuiouu LABORATORY 1.D...: 931392-0003
DATE SAMPLED.......: 07/13/93 DATE RECEIVED....: 07/21/93
IXME SAMPLED.......: 13:05 TIME RECEIVED....: 10:25
WORK DESCRIPTION...: MW-64 REMARKS..........:
” |
lEST DESCRIPTION [FINAL RESULT %LIMITS/*DILUTXON UNITS OF MEASURE ;ETEST METHOD DATE TECHN
O . [ H
‘Chtoride (Unfilt.) 12.¢ : 0.5 mg/L S 1325.2 (D 08/02/93 DME
! i i
' 1
I'JOZO - AROMATIC VOLATILE ORGANICS *1 8020 (2) 07/26/93 CLT :
Benzene 2 0.5 lug/L : ‘
‘ Toluene ND 0.5 lug/L : !
Ethyl Benzene ND 0.5 fug/L ;
Xylenes ND 0.5 fug/L : !
' 4-Bromofluorobenzene (surrogate) 106 0 "% Recovery Limits (85-115) ’
i !
i
| 1 |
i |
| | :
| | i
| | i
I | | |
1 3 i
| |
l !
l | :
! .
1‘
I 10703 East Bethany Drive
‘ Aurora, CC 80014 :
: (303) 751-1780 ;
l PAGE:3
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CORE LABORATORIES

Y Limon  Dresser Lamoan.

LABO0ORATORY TESTS RESULTS

08/17/93

JOB NUMBER: 931392 CUSTOMER: MARATHON OIL COMPANY ATTN

: BOB MENZIE

‘CLIENT I.D......uue

DATE SAMPLED....... : 07/13/93
TIME SAMPLED.......: 14:50
WORK DESCRIPTION...: MW-68

LABORATORY [.D...: 931392-0004

DATE RECEIVED....: 07/21/93
TIME RECEIVED....: 10:25
REMARKS ... .......:

ITEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION |UNITS OF MEASURE TEST METHOD DATE TECHN
|
Chioride (Unfilt.) 23 ! 3 img/L 1325.2 () 07/28/93  OME !
i ! )
IBOZO - AROMATIC VOLATILE ORGANICS ! *50 8020 (2) 08/02/93 CLT
Benzene 150 1 25 lug/L
Toluene 230 | 25 1ug/L
Ethyl Benzene 110 } 25 }ug/L
| Xylenes 1100 ! 25 fug/L
4-Bromofluorobenzene (surrogate) 13 : 0 '% Recovery Limits (85-115)
| } i
‘ I | |
‘ | 1
|
; , ;
II ! : \
|
. i
!
i |
: !
I | |
|
i
| |
|
i | |
| I
‘ I
|
\ |
l ] ‘ i
| | !
‘ | ; !
| i ’
‘ ; ; |
II | i \ |
1 | i |
! ! i i
I‘ 10703 East Bethany Drive
. Aurora, CO 80014
‘ (303) 751-1780
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Western Atlas
internationai

CORE LABCRATORIES

Ao Oressec Lomean,

. ABORATORY TESTS

RESULTS

08/17/93
0B NUMBER: 931392 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE
CLIENT 1.D. ... ... LABORATORY [.D...: 931392-0005
ATE SAMPLED.......: 07/15/93 DATE RECEIVED....: 07/21/93
IME SAMPLED.......: 08:50 TIME RECEIVED....: 10:25
MJ/ORK DESCRIPTION...: SAMPLE NO. 2 REMARKS . ... ...u.t
: i
IEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
i ‘ -
Chloride (Unfilt.) 12.9 0.5 mg/L 1325.2 (1) 08/02/93 OME
lsozo - AROMATIC VOLATILE ORGANICS *1 18020 (2) 07/26/93  CLT |
3enzene ND 0.5 ug/L
Toluene ND 0.5 ug/L
tthyl Benzene ND 0.5 ug/L
Xylenes ND 0.5 ug/L i
~-Bromofluorobenzene (surrogate) 106 0 % Recovery Limits (85-115)
i i
l | f
| b
. |
: i
10703 East Bethany Drive
aurora, CO 80014
(303) 751-1780
I PAGE:5
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APPENDIX C

BENZENE CONCENTRATION VS TIME GRAPHS
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APPENDIX D

RANCHER WELL, PLANT WELL, AND SPRING LABORATORY REPORTS




‘!lli'l|li%|||!i.\u CORE LABORATORIES

Western Atlas

international
_ABORATORY TESTS RESULTS
08/17/93
IOB NUMBER: 931392 CUSTOMER: “ARATHON OIL COMPANY ATTN: BOB MENZIE
ICLIENT 1.D..... . ..s LABORATORY 1.D...: 931392-0006
ATE SAMPLED.......: 07/15/93 DATE RECEIVED....: 07/21/93
IME SAMPLED.......: 08:31 TIME RECEIVED....: 10:25
| : ORK DESCRIPTION...: SAMPLE NO. 1 REMARKS.......... :
lEST DESCRIPTION SINAL RESULT ’ELIMITS/*DXLUTION\UNHS OF MEASURE !iTEST METHOD BATE TECHN
1 ‘Chloride (unfilt.) 15.0 ! 0.5 mg/L 1325.2 (@) 08/02/93 DME
EOZO - ARQOMATIC VOLATILE ORGANICS *1 18020 (2) 07/27/93 CLT
‘ Benzene ND 0.5 ug/L
Toluene ND 0.5 ug/L i
I Ethyl Benzene ND 0.5 ug/L :
‘ Xylenes ND | 0.5 ug/L i i
4-Bromofluorobenzene (surrogate) 104 0 “ Recovery iLimits (85-115) '
1 |
‘ ' . i
|
. I
|
|
| |
< |
|
l { |
| i i
| i |
! t
H i
I \ |
| |
| |
| i
| !
! ! )
I |
I |
i | %
‘ i |
! |
I 1 i
* \
| |
) |
3 i
i z
1 |
i
|
; |
i | |
|
, \
I | |
j I
. |
; |
I 10703 East Bethany Orive
! Aurora, CO 80014
(303) 751-1780
l PAGE: 6
"o anaivses, GRINIONS Of INTRrDretations coNtamed N tMig rall =~ 2@ Sased upon 0DSevations ANt Matenal suppied Dy tNe cient '27 ¥0se »12Iysive and Con'cential use this report Nas been maae Thi: \mefpretauons of QoINIONS expressec r2ore
sént the best mdgmem of Core Laboralones Core Laboratores “owever. assumes no responsiniity and makes no warranty or 'e0resentanons, express of impued. ds 10 the productivity, proper operations. or prelitableness of dny o4, Qas. ccal or
l othar mineral, property, well 0 Sand IN CONNECTION with WNiCr 5<% "ePON (S Used Of fened Upon for any reason whatsoever. This repon shall not be reproduced excent In its entirety, without the written approvai of Core Laboratones
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m CORE LABORATORIES

Western Atlas

lnternadonal

et N,

|I LABORATORY TESTS RESULTS
: 0

08/17/93
OB NUMBER: 931392 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE
!
JCLIENT I.D.........: LABORATORY 1.D...: 931392-0007
ATE SAMPLED.......: 07/15/93 DATE RECEIVED....: 07/21/93
IME SAMPLED....... 1 09:44 TIME RECEIVED....: 10:25
" ORK DESCRIPTION...: SAMPLE NO. 3 REMARKS..........:
i
| i
T I
EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION{UNITS OF MEASURE ]TEST METHOD DATE TECHN
‘Chloride (Unfilt.) ; 13.3 05 img/L 1325.2 (1) 08/02/93  DME
3020 - AROMATIC VOLATi_E ORGANICS % . . 18020 (2) 07/27/93 CLT
: Benzene 1 ND .5 ug/L ‘
‘ Toluene ' ND s.5 ug/L -
gthyl Benzene i ND 3.5 ug/L
Xylenes ! ND z.5 ug/L ‘
4-Bromofluorobenzene (surrogate) | 109 Z % Recovery jLimits (85-115)
| |
| i
| |
I | |
i |
‘ ‘ !
i ; i ) !
II ! ‘
. i
5
;
I |
t i
I ;
. i |
ol ; i
f ! !
: ‘ !
l i
" |
: { | :
“ | | 1
' 10703 East Bethany Drive
i Aurora, CO 80014
| (303) 751-1780
l PAGE:7
The anavses. ODINIONS o7 <t Srnetalions contained in INis 1eport are based upon ODServaiiors 3t & 3.¢ 84 Dy the client 1or whose exclus.ve anad contdentia) use tms "epon Nas deer ~ 302 Tms ~erpre1alions Of DDIMONS expresset repre-
- sent the Dest luagment ¢t Laboratones (Core LADOrAIONES, ROWRVEr, asSUMes NG responsiDinty 3n0 ™akes No warranty of representations, express of implied. as 1o the productivity. proper oberatons. or profitableness ot any oil. gas. coal o
I other mineral. property we: 3 5and in connection with wnich such £epor 1S Used Or relied upon I0f ary reason wnatsoever This Yemﬂ shall not be reproouced except inns entirety, without the written approval of Core Lanoratones
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Western Atlas

CORE LABORATORIES

International
LABORATORY TESTS RESULTS
28/17/93
OB NUMBER: 931392 CUSTOMER: MARATHON OIL COMPANY BOB MENZIE
LIENT I.Deerunn...s LABORATORY 1.D...: 931392-0008
ATE SAMPLED.......: 07/15/93 DATE RECEIVED....: 07/21/93
IME SAMPLED.......: 07:42 TIME RECEIVED....: 10:25
WJ/ORK DESCRIPTION...: SW-1 REMARKS. ....vuonn:

EST DESCRIPTION FINAL RESULT }LIMITS/*DILUTIONIUNITS OF MEASURE TEST METHOD iDATE TECHN
- . ; 1
iChioride (Unfilt.) ! 21 mg/L ;325.2 (@b 08/05/93 DME
1 !
020 - AROMATIC VOLATILE ORCANICS 3 ;8020 (2) 07/27/93 CLT
\
Benzene ‘ ND ) ug/L ;
Toluene | ND ) ug/L !
Ethyl Benzene ‘ ND .5 ug/L i
Xylenes f ND 5 Lug/L {
4-Bromofluorobenzene (surrogate) { 104 % Recovery \Limits (85-115)
| |
‘ |
|
I
| |
| |
|
! |
| I
i i
| |
| |
‘ |
i
! !
i i
| !
|
|
i
1 . i
i
i
|
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:8
Tre ANAYSES, OmMOns §° 7 C+Drelalst § s iAnead in inis repart are Daseo LpoN ubServanons and matera .oC eC Sy 're cient tof whose exclusive anda contential use this repor Nas been mage [ ne nterprelahors °r JpINoNs repre-
sent the best judgmem o ware Labor se5  Lore LADOralones, NOWEvEr, dSsuimes No responsininty ang =~ 3<es NQ warranty or representations. express or impued, as to e procuctivity. proper operanons. of protiamseness of any oll. gas, coat of

other mineral, property, we!l or 5and In ornection with which SUCH report 1S used of relied UPON for any reason wnatsoever  This repart shall not be reproduced except In its entirety, without the written aporoval of Care Laporatones
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Western Atlas
International

SN et Laannadny

TESTS RESULTS
08/17/93
JOB NUMBER: 931392 CUSTOMER: MARATHON O:L COMPANY ATTN: BOB MENZIE
[CLIENT 1.D......... : LABORATORY 1.D...: 931392-0009
DATE SAMPLED.......: 07/13/93 DATE RECEJVED....: 07/21/93
TIME SAMPLED....... : 13:05 TIME RECEIVED....: 10:25
WORK DESCRIPTION...: TRIP BLANK REMARKS.......... :
BTEST DESCRIPTION FINAL RESULT ;LIMITS/*DILUTION UNITS OF MEASURE {TEST METHOD DATE TECHN
i i ;
.8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 07/26/93 CLT '
}
Benzene ND 0.5 lug/L :
Toluene ND 0.5 iug/L
Ethyl Benzene ND 0.5 jug/L
Xylenes ‘ ND 0.5 ug/L . 1
4-Bromotluorobenzene (surrogate) | 109 0 % Recovery ;Limits (85-115)
|

10703 East Bethany Drive
Aurora, CC 80014
(303) 751-1780

PAGE : 9

T- 373 ySeS OONHONS Of ANIETDIetations CoNtaned in IS repon a'e Lassd LOC™ TIE27 27 0NS and MAlenal supphied Dy the ciient 1or whose exciusive and coNtKIRNtAI USe s "200R "as S--=- mage T e nteroretalions or opINNS exoressed repre-

~ent the best judgment ot Core Laboratonies. Core LADOratones, nowever ass.™es "C "espoNnsiDility and makes no warranty of representations, express or imphed, as 10 the product: oroper operations, or proftableness of any oil. gas, coal or

other minerai. property, weil or sand In connection with WRICh SUCh repon IS USEa or “21€G yDoN 1or any reason wnatsoever This report shall not be reproduced except In its entirety, wiinowt (e written approvai of Core Laboratories.
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Western Atlas

CORE LABORATORIES

- GRAses oDt oTs

NErDrEtatons contained In tMis repart are 0aseq LEOr T7<=" 3 JME Ara ™2'2” 2l SUDPPHE DY INe ClieNnt 1Or whoSe exCIUSIiVE ana connhaential use INis repor ras deer — 212

T g INteroretations oF OINIONS eXpressed renre-
sent the pes! lvagmenrt ot Core Lapboratornes. Core Laporatones, however, assurmes -c "2500NSiDiity and Makes no warranty of repfesentalions, Bxpress or IMphed, as 10 (e Productvily Croper Cerauons. Cf protiableness of any oil, gas, coal of
other minerat. Property weil of Sand IN CONNECHON WIth whICh SUCN report 1S useq of *e 2C uDON 10r any feason whatsoever  This report shall not be reproduced except IN 1S entirely without e w*~en approval ot Core Laboratones.

I Internationai
i
d QUA.:TY CONTROL REPORT
: 08/17/93
i hd
luos NUMBER: 931392 CUSTOMER: MARATHON O1. COMPANY ATTN: BOB MENZIE
@ ANALYSIS DUPLICATES | REFERENCE STANDARDS MATRIX SPIKES
I
| i i
ANALYSIS  ANALYSIS  |ANALYSIS  [ANALYZED  CUPLICATE RPD or TRUE PERCENT ~ ORIGINAL  |SPIKE PERCENT
L TYPE |suB-TYPE 1.D. VALUE (A)  ALUE (8) . (|A-B]) VALUE RECOVERY | VALUE ADDED RECOVERY
;PARAMETER:Chloride (Unfilt.) DATE/TIME ANALYZED:07/28/93 12:34 QC BATCH NUMBER:275349
|REPORTING LIMIT/DF: 1 UNITS:mg/L METHOD REFERENCE :325.2 (1) TECHNICIAN:DME
i
liBLANK 1C8 930728 <1
|BLANK ccs 930728 <1
{STANDARD lev 1GP307288 & 49 50 98
i STANDARD ‘cev 15160 P 160 107 | ]
ISPIKE iMS .931381-2 ;6] i 10 |50 102
\DUPLICATE  MD [931381-2 & 10 ge 0 i i | |
&PARAMETER:Chloriae Wnfitt.) DATE/TIME ANALYZED:08/02/93 10:47 QC BATCH NUMBER:275671
I}REPORHNG LIMIT/DF: 0.5  UNITS:mg/L METHOD REFERENCE :325.2 (1) TECHN1C1AN:DME
| ki
{BLANK 1c8 930802 | <0.5 F @ |
| BLANK ices 930802 <0.5 :
| BLANK ccs 930802 <0.5 :
1BLANK ces 930802 <0.5 ;
| STANDARD f1cv G930728C | 5.0 5.0 100 ‘
|STANDARD ~'CCV $16.0 16,5 16.0 | 103 :
o STANDARD ‘cev [516.0 L1625 16.0 - 103 ;
|STANDARD . CCV 1516.0 | 1s.2 1o16.0 |95 |
| SPIKE Ius 931367-2 | S.1 | | <0.5 L5.0 102
ISPIKE iMs 931381-28 12.0 ; ; 7. I 5.0 92 ‘
ISPIKE IMS 931381-38 12.0 ; ; T ¢ 5.0 92 <
"DUPLICATE  iMD 931367-2 y <0.5 <G.5 NC ; ; : j
DUPLICATE  IMD [931381-28 | 7.4 7. 0 : ;
|DUPLICATE  MD [931381-38 | 7.4 T 0 ! g
|PARAMETER:Chloride (Unfilt.) DATE/TIME ANALYZED:08/05/93 07:39 QC BATCH NUMBER:275890
I‘REPORTING LIMIT/DF: 1 UNITS:mg/L METHOD REFERENCE :325.2 (1) TECHNICIAN:DME
| BLANK i1c8 1930805 <1
I8LANK iccs 930805 <1 )
BLANK fces 930805 <1 :
STANDARD ' 1CV 169307288 53 50 106 ‘
'STANDARD ~,CCV |s160 155 160 97 ‘
ISTANDARD cev 15160 159 160 99 |
| SPIKE 'MS {931373-4 60 L7 50 106
IDUPLICATE 1MD 1931373 -4 7 7 0 | ]
i é | ‘
i f !
il I i i
o ‘ 11
f : 3 ; ‘
Iii | | | |
i 1 ! ‘ |
i | | | ! .
| i i u f
| ; | : : ;
| 1 i j
Il% ! é ﬁ l
: | | |
' 10703 East Bethany Drive ‘
: Aurora, CO 23014
i (303) 751-1780
l PAGE: 10




V'/" CORE LABORATORIES

Western Atlas
Internationai

L L norOresser Corrpans

QUALITY CONTROL FOOTER

METHOD REFERENCES

(4} EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983

(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986

(3) Standard Methods For The Examination Of Water And Wastewater, 17th Edition, 1989

(4) EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980

(S) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978

(6) Federal Register, July 1, 1990 (40 CFR Part 136)

(7) EPA 600/4-88-039, Methods For The Determination Of Organics Compounds In Drinking Water, December 1988
(8) U.S.G.S. Methods For The Determination Of Inorganic Substances In Water And Fluvial Sediments, Book 5, Chapter A1, 1385
(9) Federal Register, Friday, June 7, 1991, (40 CFR Parts 141 and 142)

{10)  Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1385

an ASTM, Section 11 Water And Environmental Technology, Volume 11.01 Water (1), 1991

(12) Methods Of Soil Analysis, American Society Of Agronomy, Agronomy No. 9, 1965

(13) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, Revision 1, November 1990

(14) ASTM, Section 5, Petroleum Products, Lubricants, and Fossil Fuels, Volume 05.05, Gaseous Fuels, Coal and Coke

(15) EPA 600/2-78-054, Field and Laboratory Methods Applicable To Overburdens and Mine Soils, March 1978

COMMENTS: Data in QA report may differ from final results due to digestion and/or dilution of sample into analytical ranges.
The "Time Anaiyzed” in the QA report refers to the start time of the analytical batch which may not reflect the
actual time of each analysis. The "Date Analyzed” is the actual date of analysis.

NC = Not Calculable Due To Value(s) Lower Than The Detection Limit.

Analyses performed by a subcontract laboratory are indicated on the analytical and/or quality control reports under "Technician”

using the following codes:

Subcontract Laboratory Code

Core Laboratories - Anaheim, CA *AN

Core Laboratories - Casper, WY *CA

Core Laboratories - Corpus Christi, TX *CcC

Core Laboratories - Houston, TX *HP

Core Laboratories - Lake Charles, LA *LC

Core Laboratories - Long Beach, CA ‘LB

Other Subcontract Laboratories *XX Laboratory ID Provided Upon Request

* The asterisk in the "Technician" data field signifies that the analysis was performed by a subcontract laboratory.

10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780

o2 ANalyses, ODINIONS Of NIETPIEtalions Containeg in 171s *2C.0" 32 ZaSaG uPON ODSENVANIoNS and material subplied by e chent 1or Whose ExCiuSive and Con'Cs=" 2 _se Ihis 1eporn Nas been made | he interpretations of opINIONS exoresses repre-

sent tne best juogment ot Core Laporatories Core LapOraiones “owever. assumes no responsiniity and makes No waranty of representalions. express of imor=c as 1o the produchivilty. proper operations, or protitableness ot any ou gas coas or

stner mineral. property. well Or sand 1n cONPECoN with which Such report 15 USEd OF rehed upon 1or any reason whatsoever. This repon shall not be reproducea eszeot N 1ts entirety  withaut the written approval ot Core Laboralones
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Western Atlas
Internationai

Ty

CORE LABORATORIES

LABORATORY TESTS RESULTS

TrH 3Nanses cuinions Of INETDretations contaneg «n (s

3w 2A3eC JDON 00SEVANONS and MAl&Mal SURDHEd Dy (the client 1or WhOSE BxCIUSIVE and COnHaaNtial Lse (Ms rapon NAs 74N made  The INterpretalions or OPINIONS exsressec "ewve-

other mineral. oroperty. weil Of Sand 1N CONNECHION with wNiCH s.Cr 200 15 used Of relied upon 1o any reason whatsoever. [nis repart shall not be reproducea except m 1ts entirety, without the witten approval of Core Laboratories

3eN0 the pest juagment of Core Laboratones Lore Laporaiones ~Caever assufMes No (espansibility and makes ne warianty or representalions. express 0f .moned. as 10 N 0roductiv-hy DrOPer Operalions. of protitableness of any on gas oa. of

08/17/93
JOB NUMBER: 931392 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE :
i
ICLIENT 1.D.......uu LABORATORY 1.D...: 931392-0010
DATE SAMPLED.......: /o DATE RECEIVED....: /o
TIME SAMPLED.......: H TIME RECEIVED....: H
‘NORK DESCRIPTION...: METHOD BLANK-1 REMARKS . .........:
lTEST DESCRIPTION SINAL RESULT iLIMITS/*D[LUTION UNITS OF MEASURE TEST METHOD DATE TECHNj
‘ | 1
8020 - AROMATIC VOLATILE ORGANICS *1 . 8020 (&) 07/26/93 CLT
: : i
l senzene ND \ 0.5 Eug/L
Taluene ND ‘ 0.5 fug/L :
Sthyl Benzene ND ‘ 0.5 lug/L H
Xylenes ND : 0.5 ug/L !
I +-Bromofluorobenzene (surrogate) 100 i 0 % Recovery Limits (85-115) /
i '- ‘ :
I | !
i
i | | |
I |
I §
| i
l i\
i
| ‘
T )
]
10703 East Bethany Drive !
Aurora, CO 80014 1
(303) 751-1780 4
l PAGE:1
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Western Atlas

CORE LABORATORIES

Internationai
LABORATORY TESTS RESULTS
: 08/17/93

lJOB NUMBER: 931392 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE

CCLIENT I1.D.vve.. .t LABORATORY 1.D...: 931392-0011

DATE SAMPLED....... . DATE RECEIVED....: / /
ITIME SAMPLED. ...... Lo TIME RECEIVED....:

METHOD BLANK-2 REMARKS. . ........:

[WORK DESCRIPTION...:

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD ;DATE TECHN
18020 - AROMATIC VOLATILE ORGANICS i *1 8020 (2) 308/02/93 CLY
l Benzene | ND 0.5 Tug/L ‘
Toluene 1 ND 0.5 Lug/L
Ethyl Benzene ; ND 0.5 ‘ug/L
Xylenes : ND 0.5 lug/L
I 4-Bromof luorobenzene (surrogate) 105 0 % Recovery Limits (85-115)
!
g i
A | :
' | |
| j
: ! i
i !
| | |
I 1 ' :
| | |
l | | |
|
\ |
' i
| |
. | |
i ‘ !
| i
H i 1
I ?
. i
l 10703 East Bethany Drive
‘ Aurora, CO 80014
(303) 751-1780
I PAGE:2
Th o GNAYSES. GINIONS C7 ~TEroratanors 1T -va-ned N this fepon are based uDon observanons and materal suppied by the Chent 1or wrose 2aciLsive and Conngential use tnis 1epon Nas been mace | ire 2rO0TANOTS D7 JDNONS o eg repre-
sent the best ]uogmen( of CCre LaDOralores  Lore Laboratones, howevel assumes no responsinility ana makes no warranty of represertations. express of \mpied. as (o the Droguctivity. proper 0perfabons Cr Lratlabeness ot any o, gas. coal or
l otner mineral, property. wen of sand in Cornechon with which such report 1S usea of relied upon tor any reason whatsoever This repon snall not be reproguced except In its entirety. without the wriften approval ot Core Laboratores
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Western Atlas
international

CORE LABORATORIES

A Lnon: Dresser Company

LABORATORY TESTS

08/27/93
 JOB NUMBER: 931479 CUSTOMER: MARATHON GIL COMPANY ATTN: BOB MENZIE, JR.
CLIENT I.D.........: MONTHLY LABORATORY I.D...: 931479-0001
\DATE SAMPLED.......: 08/03/93 DATE RECEIVED....: 08/04/93
' TIME SAMPLED.......: 11:50 TIME RECEIVED....: 09:40
jNORK DESCRIPTION...: #1 REMARKS..........:
|
' TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
]
iChloride (Unfilt.) 13.1 0.5 mg/L 325.2 (D 08/25/93 VKN
‘8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 08/17/93 CLT
Benzene ND 0.5 ug/L
Toluene ND 0.5 ug/L
: Ethyl Benzene ND 0.5 ug/L
! Xylenes ND 0.5 ug/L
4-Bromofluorobenzene (surrogate) 106 0 % Recovery Limits (85-115)
I
]
|
‘i
]
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE : 1

The analyses, ODINIONS Or INterpretations contained in this report are based UPON ODSENALONS ANA Matenal supplieo by the client 1or wnose exciusive and co” Gertal use this report Nas deen made.  The Interpretalions of ODINIONS expressed repre-

sant the best judgment ot Core Laboratones. Core Laboratores. nowever assumes ~0 responsibiily ana Makes no warranty or representations express - ~oied as [o the productivity, proper operalions, or protitableness of any oif. gas. ¢oal o

other mineral, property, weil or sand In connection with which such report (s Used or reéd upon 1of any reason wnatsoever. This report shall not De reproaucec excent N its entirety. without the writien approval ot Core Laboratories.
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Internationat
: LABORATORY TESTS RESULTS
‘ 08/27/93
OB NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR.
CLIENT T.D.........: MONTHLY LABORATORY I.D...: 931479-0002
ATE SAMPLED.......: 08/03/93 DATE RECEIVED....: 08/04/93
IME SAMPLED.......: 12:15 TIME RECEIVED....: 09:40
ORK DESCRIPTION...: #2 REMARKS..........:
EST DESCRIPTION FINAL RESULT LIMITS/*DILUTIONiUNITS OF MEASURE TEST METHOD DATE TECHN
!
Chloride (Unfilt.) 11.8 0.5 'mg/L 325.2 (1 08/25/93 VKN
020 - AROMATIC VOLATILE ORGANICS *1 : 8020 (2) 08/16/93 CLT
Benzene ND 0.5 ug/L
Toluene ND 0.5 ug/L
Ethyl Benzene ND 0.5 ug/L
Xylenes ND 0.5 ug/L
4-Bromofluorobenzene (surrogate) 110 0 i% Recovery Limits (85-115)
|
z 10703 East Bethany Drive
Aurora, CO 80014
“ (303) 751-1780
PAGE:2

The analyses. pimoNns St ~*gTretatians contained In this repor are based upon observations and materat suppnied Dy the cient 10f whgse exclusive and conhdential use this repart nas peen mace

T~ ~terDretabions of OpINIONS expressed repre-

cent the best wogment ¢* .2cre Laporatones  Core Laboratones, however. assumes no responsibiity and maxkes no warranty of fepresentatons 2:30ess or IMpied, as 10 Ihe proauctivity., Proper Sieratens Of 0rot1ableness of any oil. gas. coal or

ather mineral, DroberTy wen 3r $ang in CONNECTIoN with wNICh SUCh report 15 used Or eiled upon tor any reason wnatsoever This repon snail not be “eproauced excepl In Its entirety, without the wrtter aporovas ot Core Laboratones
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LABORATORY TESTS

RESULTS

{ 08/27/93
JOB NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR.
CLIENT I.D.........: MONTHLY LABORATORY 1.D...: 931479-0003
DATE SAMPLED.......: 08/03/93 DATE RECEIVED....: 08/04/93
TIME SAMPLED.......: 13:50 TIME RECEIVED....: 09:40
WORK DESCRIPTION...: SW-1 REMARKS. ...... ...t
TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION{UNITS OF MEASURE TEST METHOD DATE TECHN
Chloride (Unfilt.) 21.0 1.0 img/L 325.2 (1) 08/25/93 VKN
8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2 08/16/93 CLT
Benzene ND 0.5 %ug/L
Toluene ND 0.5 iug/L
Ethyl Benzene ND 0.5 ug/L
Xylenes ND 0.5 fug/L
4-Bromofluorobenzene (surrogate) 105 0 % Recovery Limits (85-115)
|
%
i
|
|
i i
I
3 i
|
i
i
i
l |
1
E
| ‘ |
bl ;
i
I
10703 East Bethany Drive
Aurora, CO 80014
; (303) 751-1780
PAGE:3

.

The analyses, opINions of interpretations contained in this #poM are Dased uooN ODSErValons and material SuppIIen Dy the CLeNt 107 ¥NOSE BXCILSIve ana contidential use this repon has been mace  The nterpretalions of OPINIONS exressed repre-

sent the best judgment ot Core Laboratones Cole Laboratones NOwever assumes No responstonity and Makes no warranty or *eoresentalions. express of iMolied, as 1o the productivily. proper operatons, or protitableness of any o gas. coal or

other mineral, property, well o Sand IN CONNECIION With wNIC SUCN report 1S Lsed Of TeIed upon 1o any reason wnatsoever

Th s report shan Ot be reproaucea except in its entirety, without the written approval ot Core Laberatories.
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LABORATORY TESTS

RESULTS

08/27/93
0B NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR.
CLIENT I.D.........: MONTHLY LABORATORY 1.D...: 931479-0004
ATE SAMPLED.......: 07/20/93 DATE RECEIVED....: 08/04/93
TIME SAMPLED.......: 14:55 TIME RECEIVED....: 09:40
ORK DESCRIPTION...: TRIP BLANK REMARKS..........:
TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
\8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 08/16/93 CLT
Benzene ND 0.5 ug/L
Toluene ND 0.5 ug/L
\ Ethyl Benzene ND 0.5 ug/L
Xylenes ND 0.5 ug/L
4-Bromofluorobenzene (surrogate) 107 0 % Recovery Limits (85-115)
1
i 10703 East Bethany Drive
‘ Aurora, CO 80014
1 (303) 751-1780
PAGE:4
The anaiyses. opnions or interdretations contained in this report are based upon ODServalions and materar supplied Dy tne CleNnt tor wnose exclusive and contidential use this report nas peer mace "¢ 1S Of ORINIONS €XPl a repre-

sent the best ruogment of Core Laporatonies. Core Laboratones, however, assumes no responsibiity ang makes no warranty or representations. express or imphied. as to the proauctivity Droper 0oeranons. of profilableness of any oil. gas, coal or
other minerai. propery. wed or Sand 1IN CONNBCHION with which SUCh report 1s used of reiled upon for any feason wnatsoever This report shall not be reproguced except i Its entirety witnout the wrtter aporoval of Core Laboratonies
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LABORATORY TESTS

RESULTS

08/27/93
JOB NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR.
I
CLIENT I.D.c..oe...: LABORATORY I.D...: 931479-0005
DATE SAMPLED.......: / 7/ DATE RECEIVED....: /7
TIME SAMPLED.......: : TIME RECEIVED....: H
WORK DESCRIPTION...: METHOD BLANK REMARKS..........:
TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
| 8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 08/16/93 CLT
Benzene ND 0.5 ug/L
‘ Toluene ND 0.5 ug/L
B Ethyl Benzene ND 0.5 ug/L
i Xylenes ND 0.5 ug/L
4-Bromofluorobenzene (surrogate) 106 0 % Recovery Limits (85-115)
li
|
l 10703 East Bethany Drive
Aurora, CO 80014
(303> 751-1780
PAGE:5

TNe anaiyses. OPINIONS o INterprelalions cortainea in IS repon are oased uPon ODSENvaloNs and Malenal SUDOBEC Sy *~& Ciient 107 wNCSe exciusive and confidential USe ivs repon Nas Deen Maae e NIerprelations Of SDINIOTS exDIEeSSEn repre-

sent the best jJudgment ot Core Laboratones Core Laboratones. nowever. assummes no responsibility ana Makes no warranty o representalions, express of 1moiied, as to the Droductivity. Propef 0Deralions. or prontabieness ot any oK. gas, coat of

other mineral, property, well or sand 10 CoNNecton with which such report 1s used ot relied upon for any reason whatsoever This repart shall not be reproduced except In its entirety. withou? the written approvat of Core Labaratones.
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1
1
I

LABORATORY TESTS

RESULTS

! 08/27/93
'iB NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR.
LCLIENT T.D....e...us LABORATORY 1.D...: 931479-0006
WDATE SAMPLED.......: /7 DATE RECEIVED....: /7
IME SAMPLED.......: : TIME RECEIVED....: H
' ORK DESCRIPTION...: METHOD BLANK REMARKS..........:
|
!
TEST DESCRIPTION FINAL RESULT iLIMITS/*DILUTION UNITS OF MEASURE ETEST METHOD DATE TECHN
‘8020 - AROMATIC VOLATILE ORGANICS *1 18020 (2) 08/17/93 CLT
' Benzene ND 0.5 ug/L
Toluene ND 0.5 ug/L
. Ethyl Benzene ND 0.5 ug/L
' Xylenes ND 0.5 ug/L
l 4-Bromofluorobenzene (surrogate) 109 0 % Recovery Limits (85-115)
i
:
1 !
j . |
;
|
| i ;
| ;
l | |
| i
! i
;
[
l 10703 East Bethany Drive
i Aurora, CO 80014
: (303) 751-1780
[ PAGE:6
T~ anaivses. 0DINoNs O INferpretations contained i this report are Dasea UPON ObServalions ard Matenal suDPIEa Dy the Client tor wnose exclusive ana contoerta, use i § "20C7 Nas been made  Tne Dre1ations of opINIONS expressea repre-
sent the best juogment ot Core Laboratones. Core Laboratones, however, assumes no responsidiity and Makes no warranty or representations, express or Imphed as 'C ine ¥ d0uctivity. proper operations. or profitableness of any o4, gas, coal or
l other mineral. property, well of sand 1IN connection with which SUCh report 1$ USed or Tened upon 1or any reason wnaisoever  This report shall not be reproduced except 'n 1ts ent-ely wihout the whntten approvai ot Core Laboratories
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QUALIT
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CONT

ROL REPORT
08/27/93

JOB NUMBER: 931479

CUSTOMER:

MARATHON OIL COMPANY

ATTN

: BOB MENZIE, JR.

‘8020 - AROMATIC VOLATILE ORGANICS

DATE ANALYZED: 08/16/93

TIME ANALYZED:

11:19 METHOD: 8020 (2)

QC NUMBER:276607

REFERENCE

STANDARDS

fl

TEST ANALYSIS ANALYSIS ?DILUTION ANALYZED TRUE PERCENT lDETECTION UNITS OF
ESCRIPTION SUB-TYPE 1. D. %FACTOR VALUE VALUE RECOVERY iLIMITS MEASURE
|Benzene SB V9308164 1 1 19.3 20.0 97 % 0.5 ug/L
I SBD V9308164 1 20.0 20.0 100 | 0.5 ug/L
Toluene SB V9308164 1 19.1 20.0 96 : 0.5 ug/L
SBD V9308164 1 19.4 20.0 97 1 0.5 ug/L
methyl Benzene SB V9308164 1 20.6 20.0 103 ; 0.5 ug/L
E SBD V9308164 1 20.3 20.0 102 ! 0.5 ug/L
l 1
| |
!
[
|¥
Iﬂ
é }
| ;
|
? !
i i
i
|
|
10703 East Bethany Drive
Aurora, CO 80014
i (303) 751-1780
PAGE:1

The2 anaiyses. onons O NETPretatons Contanea 1N (NIs report are based UDON ODSETv3 NS ana malerar sLpphed by the ciient tor wnose exclusive and contidential use This r200M Nas Deen mace

Tne interpretations or opINIoNS expressed repre-

s€Nt the best juogmem of Core Laboratones. Core Laboratones, however. assumes "c “2300oNsIbity and Makes No warranty of representations. express of implied. as (o the PrOSUCTIVity. Droper operations, or protitableness of any o, gas, coal or

other mineral. propery weil Or sand IN CONNECHoN WIth which SUCh report is LSeQ Of sesea LDoN 10f any reason whatsoever. This report shall not be reproduced except in s entirgly. without the wntten aporoval of Core Laboratones.
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QUALITITY

CONTROL

REPORT

|JOB NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTIN: BOB MENZIE, JR.
!
: ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES
g
IANALYSIS ANALYSIS ~ |ANALYSIS  |ANALYZED  [DUPLICATE [percent ORIGINAL  |SPIKE PERCENT
| TYPE SUB-TYPE 1.0. VALUE (A) |VALUE (B) |RECOVERY VALUE ADDED RECOVERY
|
iPARAMETER:Chloride (Unfilt.) DATE/TIME ANALYZED:08/25/93 QC BATCH NUMBER:277230
IREPORTING LIMIT/DF: 0.5  UNITS:mg/L METHOD REFERENCE TECHNICIAN:VKN
i T
lEBLANK 1cB S0 <0.5 1
IBLANK ccB s0 <0.5 \
! STANDARD 1cv/LCS G930728C 5.0 5.0 ' 100
|STANDARD cev $16.0 17.0 6.0 106
'SPIKE MS 931479-3 15.8 10.5 5.0 106
DUPLICATE  |MD 931479-3 10.5 10.5

10703 East Bethany Drive
co 80014
(303) 751-1780

Aurora,

3ent the best

Core L

gl ot Core L

The analyses, opinions of interprelatons contained In this repon are DASEC LRGN ODSErvations and matenas suppied by the cient tor whose exciusive ang coroenuar use INis report has been macde. The interpretalions or opINIONS expressea reore-
5. Nowever assumes Nno (espoNSIDIlity and Makes no warranty or representations exoress or mpued. as ta the productivity. proper operanons. or profitableness of any on. gas, coal or
other mineral, property. well or sand 1n connecticn with which sucn report «s used or relied upon for any reason whatsoever. This report shail not be reproduced except In its entirety, without the written approval of Core Laboratonies.
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(6) Federal Register, July 1, 1990 (40 CFR Part 136)

(7) EPA 600/4-88-039, Methods For The Determination Of Organics Compounds In Drinking Water, December 1988

{8) U.S.G.S. Meathods For The Determination Of Inorganic Substances In Water And Fluvial Sediments, Book 5, Chapter A1, 19885
(9) Federal Register, Friday, June 7, 1991, (40 CFR Parts 141 and 142}

(10} Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985

(11} ASTM, Section 11 Water And Environmental Technology, Volume 11.01 Water (1), 1991

(12) Methods Of Soil Analysis, American Society Of Agronomy, Agronomy No. 9, 1965

(13) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, Revision 1, Navermber 1990

{(14)  ASTM, Section 5, Petroleum Products, Lubricants, and Fossil Fuels, Volume 05.05, Gaseous Fusls, Coal and Coke

(15) EPA 600/2-78-054, Field and Laboratory Methods Applicable To Overburdens and Mine Soils, March 1978

COMMENTS: Data in QA report may differ from final results due to digestion and/or dilution of sample into analytical ranges.
The "Time Analyzed” in the QA report refers to the start time of the analytical batch which may not reflect the
actual time of each analysis. The "Date Analyzed” is the actual date of analysis.

NC = Not Calcuiable Due To Value(s) Lower Than The Detection Limit.

Analyses performed by a subcontract leboratory are indicated on the analytical and/or quality control reports under "Technician™
using the following codes:

.Subcontract Laboratory Code
Core Laboratories - Anaheim, CA *AN

Core Laboratories - Casper, WY *CA
Core Laboratories - Corpus Christi, TX *CC
Core Laboratories - Houston, TX *HP
Core Laboratories - Lake Charles, LA *L.C
Core Laboratories - Long Beach, CA *LB
Other Subcontract Laboratories *XX Laboratory ID Provided Upon Request

* The asterisk in the "Technician” data field signifies that the analysis was performed by a subcontract laboratory.

10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780

~2 analyses, Opnons or INterpretations ceNIAINEs in this repon ae Sasec upen 00Sevalons and Materal Suppued by the Cient 10T wNOSE BxXCIUSIVE and CONNGENTi3l use 1S Tepor ~1s deen mage Trhe inerpretations or opiNIonNs expressed repre-
sent the best Judgment of Core Laboratories. Core Laboratones. nowevert assumes no responsiDility and Makes no warranty of representations, express or Impied. as (o the DrosuCtviTy. Proper 0peratons. or protitableness of any ok, gas, coal of
Sther minerat, property. weil or sand 1n ConNBCtion with which SLCn epon s USeO Of reneg upon 10f any reason whatsoever. This report shall not be reproduced except in its entirety wiinoul the written approval of Core Laboratornes.

QUALITY CONTROL FOOTER
METHOD REFERENCES
(1) EPA 600/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983
(2) EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986
(3) Standard Methods For The Examination Of Water And Wastewater, 17th Edition, 1989
(4} EPA 600/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1380
(5) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978
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other mineral. oroperty, well Or $and IN CornecTion with which Such report is usea of rehied upon tor any reason whatsoever. This report shail not be reprocuced excent n its entirety, without the written aporoval of Core Lanoratories

N EE__=.

International
LABORATORY TESTS RESULTS
‘ 10/14/93
‘JOB NUMBER: 931871 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR.
”CLIENT I.Divuvunnn. : LABORATORY I.D...: 931871-0001
‘ DATE SAMPLED.......: 09/21/93 DATE RECEIVED....: 09/24/93
TIME SAMPLED.......: 12:29 TIME RECEIVED....: 12:05
WORK DESCRIPTION...: SW-1 REMARKS..........:
|
i
| TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
Chloride (Unfilt.) 19.0 0.5 mg/L 325.2 (1) %10/12/93 DME
I8020 - AROMATIC VOLATILE ORGANICS i *1 624 (1) 510/05/93 CLT
g Benzene é ND 0.5 ug/L |
f Toluene i ND 0.5 ug/L ‘
£thyl Benzene 1 0.5 ug/L
Xylenes 0.6 0.5 ug/L i
4-Bromofluorobenzene (surrogate) 94 0 % Recovery Limits (85-115)
|
| l |
i
[ |
| | :
‘ | |
I ]
I
| |
! |
| |
l |
. ;
|
[ ‘
| :
10703 tast Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:1

The analyses, OPINIONS f INterDetatons SC~12,0ed N tNis repcr are Dased upoN ODSErvalions ana Matenal SUPphed by the chent for whose exciusive anc contdential use IS repor NAs been mace  The INterpretations of J0IMONS eroressed reore-
sent the best judgment of Core Laboratones  ore Laboratones, nowever. assumes No responsidility and makes no warranty of representations express of imolied. as 0 the DIodUCTIVILy. Proper Operations. o Drorilabieness Of any on cas. coal o
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Western Atlas
International

CORE LABORATORIES

LABORATORY TESTS

RESULTS

10/14/93
OB NUMBER: 931871 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR.
CLIENT I.D...... ..t LABORATORY 1.D...: 931871-0002
ATE SAMPLED.......: 09/21/93 DATE RECEIVED....: 09/24/93
IME SAMPLED.......: 12:55 TIME RECEIVED....: 12:05
ORK DESCRIPTION...: #1 REMARKS..........:
*EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
Chloride (Unfilt.) 12.4 0.5 mg/L 325.2 () 10/12/93 DME
020 - AROMATIC VOLATILE ORGANICS *1 624 (1) 10/05/93 CLY
i ﬂ Benzene ND 0.5 ug/L
o Toluene ND 0.5 ug/L
Ethyl Benzene ND 0.5 ug/L
Xylenes ND 0.5 ug/L
4-Bromofluorobenzene (surrogate) 97 0 % Recovery Limits (85-115)
[
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:2

R e .

other mineral. property, we: & sand 1N CONNECHION WIth which SUCH repon IS USEC Or reliea upon 107 any reéason wnatsoever This report shall not be reproduced except In its entirety without the wntien approvai ot Core Laboratones

ine analyses, opinions or ~'2TrE1AUONS CONMAINEG IN NS 1EPOT are DAsed UPON ODSErvalions ang TI:era: $.0PHed Dy Me CIeNt [or wNOSe BXCIUSIvE aNd CONNIential use this repor has Deen Made ime ~1erorelalions Of OPINIONS expressed repre-

sent the best juagment or Core Laporatones. Core Laporatores, Nowever. assumes no fesponsidiily and ™axes no warranty of representations express of imphed. as 1o the productivity. proper coeraliors. or profitableness of any oil, gas, coal or
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LABORATORY TESTS RESULTS
10/14/93
OB NUMBER: 931871 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR.
CLIENT I.D.........: LABORATORY 1.D...: 931871-0003
ATE SAMPLED.......: 09/21/93 DATE RECEIVED....: 09/24/93
IME SAMPLED.......: 13:40 TIME RECEIVED....: 12:05
ORK DESCRIPTION...: #2 REMARKS..........:
\
‘ EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN
{Chloride (Unfilt.) 1.5 0.5 mg/L 325.2 (1) 10/12/93 DME
020 - AROMATIC VOLATILE ORGANICS *1 624 (1) 10/05/93 CLT
H Benzene ND 0.5 ug/L
| Toluene ND 0.5 ug/L
Ethyl Benzene ND 0.5 ug/L
Xylenes ND 0.5 ug/L
I 4-Bromofluorobenzene (surrogate) 97 0 % Recovery Limits (85-115)
|
"l
[
I‘ 10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:3
e analvses. OOITONS Or T1BMDIEtAlons contaned n ths repert are based upoN ODSENValions and Maleriar SuppHed Dy e Crent 1or #NDSe excius e and conhaential use tNIs report has peen mac-= Tms -rareglations or opINIoNS expressed repre-

sent the best juogment of Core Laporaicnes  Core Laboratones, however, assumes na responsiniity ang makes no warranty or representations, express or impued. as 10 the productivily. Droper 20eraucne o° Drettableness of any ol gas. coal or
I other mineral. property. wei Of $and in connection with which such report 1s used or reiied Upon for any reason whatsoever This report shall not De reproauced except in s entirely, without the wr =2 2ppr0va 3t Core Laboratones.
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LABORATORY TESTS RESULTS
10/14/93
JOB NUMBER: 931871 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR.
CLIENT T.D.uounuenn: LABORATORY [.D...: 931871-0004
ATE SAMPLED.......: 08/23/93 DATE RECEIVED....: 09/24/93
TIME SAMPLED.......: 12:29 TIME RECEIVED....: 12:05
WORK DESCRIPTION...: TRIP BLANK REMARKS..........:
TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|{UNITS OF MEASURE TEST METHOD DATE TECHN
18020 - AROMATIC VOLATILE ORGANICS ; *1 624 (1) 10/05/93 CLT
Benzene § ND 0.5 ug/L
Toluene I ND 0.5 ug/L
Ethyl Benzene ! ND 0.5 ug/L
Xylenes ; ND 0.5 ug/L ]
4-Bromofluorobenzene (surrogate) | 100 0 % Recovery Limits (85-115)
t
|
i
|
10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
PAGE:4

a

Tne anavses. 0pINIoNS Of INterpretanons centained In INis 1epan are Cased LOCN 00Sevalions anad matenal supoied by the client 1or whose exclusive and Contaential use tis repc = ~as teen made  The INIErpretanons of OPINIONS exDresseo repre-
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10/14/93
JOB NUMBER: 931871 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR.
CLIENT I.D...cnue LABORATORY 1.D...: 931871-0005
DATE SAMPLED.......: / / DATE RECEIVED....: / /
TIME SAMPLED.......: : TIME RECEIVED....: :
WORK DESCRIPTION...: METHOD BLANK REMARKS..........:
I
TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION{UNITS OF MEASURE iTEST METHOD DATE TECHN
8020 - AROMATIC VOLATILE ORGANICS *1 }624 n 10/05/93 CLT
Benzene ND 0.5 ug/L
Toluene ND 0.5 ug/L
Ethyl Benzene ND 0.5 ug/L
Xylenes ND 0.5 ug/t
4-Bromof luorobenzene (surrogate) 99 0 % Recovery 'lLimits (85-115)
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QUALITY CONTROL REPORT
10/14/93
'os NUMBER: 931871 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR.
ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES
NALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or PERCENT ORIGINAL SPIKE PERCENT
TYPE SUB-TYPE I.D. VALUE (A) IVALUE (B) C|a-B]> RECOVERY VALUE ADDED RECOVERY
PARAMETER:Chloride (Unfilt.) DATE/TIME ANALYZ2ED:10/12/93 08:32 QC BATCH NUMBER:280750
REPORTING LIMIT/DF: 0.5 UNITS:mg/L METHOD REFERENCE TECHNICIAN:DME
LANK ICB 931012 <0.5
LANK cce 931012 <0.5
iBLANK ccB 931012 <0.5
TANDARD ICV/LCS G921222H 5.0 100
TANDARD ccv $16.0 15.8 99
TANDARD cev $16.0 16.8 105
1SPIKE MS 931865-4 6.0 1.1 5.0 98
{DUPLICATE MD 931837-4 18.4 18.0 2
lUPLICATE MD 931865-4 1.1 1.1 0.0
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(6) Federai Register, July 1, 1990 (40 CFR Part 136)

(7) EPA 800/4-88-039, Methods For The Determination Of Organics Compounds In Drinking Water, December 1988
(8) U.S.G.S. Methods For The Determination Of Inorganic Substances In Water And Fluvial Sediments, Book 5, Chapter A1, 1985
(9) Federal Register, Friday, June 7, 1991, (40 CFR Parts 141 and 142)

(10)  Standard Methods For The Examination Of Water And Wastewater, 16th Edition, 1985

{(11)  ASTM, Section 11 Water And Environmental Technology, Volume 11.01 Water (1), 1991

(12) Methads Of Soil Analysis, American Society Of Agronomy, Agronomy No. 9, 1965

(13) EPA SW-848, Test Methods For Evaluating Solid Waste, Third Edition, Revision 1, November 1990

(14) ASTM, Section 5, Petroleum Products, Lubricants, and Fossil Fuels, Volume 05.05, Gaseous Fuels, Coal and Coke
(15} EPA 600/2-78-054, Field and Laboratory Methods Applicable To Overburdens and Mine Soils, March 1978

(16) ASTM, Part 19, Soils and Rock; Building Stones, 1981

COMMENTS: Data in QA report may differ from final resuits due to digestion and/or dilution of sample into analytical ranges.
The "Time Analyzed” in the QA report refers to the start time of the analytical batch which may not reflect the
actual time of each analysis. The "Date Analyzed" is the actual date of analysis.

NC = Not Calculable Due To Value(s) Lower Than The Detection Limit,

Anslyses performed by 8 subcontract laboratory are indicated on the analytical and/or quality control reports under "Technician”

using the following codes:

Subcontract L aboratory Code

Core Laboratories - Anaheim, CA "AN

Core Laboratories - Casper, WY *CA
Core Laboratories - Corpus Christi, TX *CC
Core Laboratories - Houston, TX *HP
Core Laboratories - Lake Charles, LA *LC
Core Laboratories - Long Beach, CA ‘L8
Other Subcontract Laboratories * XX Laboratory ID Provided Upon Request

* The asterisk in the "Technician™ data field signifies that the analysis was performed by a subcontract laboratory.

10703 East Bethany Drive
Aurora, CO 80014
(303) 751-1780
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QUALITY CONTROL FOOTER
METHOD REFERENCES
(1 EPA 800/4-79-020, Methods For Chemical Analysis Of Water And Wastes, March 1983
(2} EPA SW-846, Test Methods For Evaluating Solid Waste, Third Edition, November 1986
(3) Standard Methods For The Examination Of Water And Wastewater, 17th Edition, 1989
(4) EPA 800/4-80-032, Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980
{(S) EPA 600/8-78-017, Microbiological Methods For Monitoring The Environment, December 1978
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APPENDIX E

STATE ENGINEER'S FLUID RECOVERY REPORTS




Mid-Continent Reqion
Production United States

arathon E)!%I B%X ??(279702 0552
d- “I. idland. -
wenon/ Oil Company Telephone 915/682-1626

August 9, 1993

Robert R. Marr

Roswell Basin Watermaster
State Engineer Office
1900 West Second Street
Roswell, New Mexico 88201

Re: Indian Basin Treatment Project
Dear Mr. Marr:
The following table indicates the recorded meter readings for fluid removed from

the Lower Queen monitoring wells as of Monday, August 2, 1993. Cumulative Lower
Queen fluid removal through that date is 21,873,758 gallons.

MONITORING METER INIT'L | 8/02/93 WATER REMOVED PER-WELL
WELL SERIAL METER METER (Gal) WATER
NUMBER START READING REMOVED
(Gal)
MW-58 10239118 0 3599596 3,599,596 3,626,588
(BH-84) 26,9221
MW-59 10259114 0 78061.9% 3,278,600
(BH-85) 83,4541 3,362,054
MW-61A 10239116 0 3372324 3,372,324
(BH-87A) 46,5781
84,2722 3,503,174
MW-62 10239115 0 2321046 2,321,046
(BH-88) 193,9313
62,6221 2,577,599
MW-65A 10239117 0 5375263 5,375,263
(BH-914) 39,774} 5,415,037
MW-68 02209213 | 122618 | 1027848 905,230
(BH-94) 2,484,076! 3,389,306
LOWER QUEEN TOTAL 21,873,758
* Metered units are barrels.

Previously metered recovered volumes.
Water recovered during interference test conducted 2/19-24/93.
Total prior to automatic sampling device installation on 1/25/92.

W N -

A subsidiary of USX Corporation




Indian Basin Treatment Project

Page 2

The following table indicates the meter readings for fluid removed from Shallow

zone monitoring wells under permit RA-8015 as of Monday, August 2, 1993. The
cumulative shallow fluid removal through that date is 638,238 gallons.
MONITORING METER INIT'L 08/02/93 WATER PER-WELL
WELL SERIAL METER METER REMOVED WATER
NUMBER START READING (Gal) REMOVED
(Gal)
MW-1 | --ee--- R 6,713! 6,713
MW-13 02209212 98236.2 116967.5 18,731
(BH-36) 115,911! 134,642
MW-14 02209214 0 398203.7 398,204
(BH-37) 187! 398,391
MW-21 | ----. cee- e 189! 189
MW-35 02209212 188.8 ---- 98,303! 98,303

Previously metered recovered volumes.

Please note the above tables have been revised to show only the meter serial
numbers and readings for the meters currently installed on each well. Earlier
readings from meters that have been replaced or switched to other wells have
been summarized as "previously metered recovered volumes” to simplify the tables
and associated footnotes.

If more information is required, please contact me at (915) 687-8312.
Very truly yours,
bt P

Rober¥ J. Menzié, Jr.

RIM93714/nrt
xc: T. C. Lowry - Midland
D. E. Kenyon - PTC, Littleton
R. F. Unger - Midland
R. A. Biernbaum - Midland
C. M.

Schweser- IBGP, Lakewood
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Mid-Continent Region
Production United States

PO. Box 552
Midland, Texas 79702
Telephone 915/682-1626

Marathon
Oil Company

September 9, 1993

Robert R. Marr

Roswell Basin Watermaster
State Engineer Office
1900 West Second Street
Roswell, New Mexico 88201

Re: Indian Basin Remediation Project
Dear Mr. Marr:
The following table indicates the recorded meter readings for fluid removed from

the Lower Queen monitoring wells as of Tuesday, September 7, 1993. Cumulative
Lower Queen fluid removal through that date is 23,395,524 gallons.

MONITORING METER INIT'L | 9/07/93 FLUID REMOVED PER-WELL
WELL SERIAL METER METER (Gal) FLUID
NUMBER START READING REMOVED
(Gal)
MW-58 10239118 0 3887687 3,887,687 3,914,609
(BH-84) 26,9221
MW-59 10259114 0 81975.4% 3,442,967 3,526,421
(BH-85) 83,454}
MW-61A 10239116 0 3655711 3,655,711
(BH-87A) 46,5781
84,2722 3,786,561
MW-62 10239115 0 2518946 2,518,946
(BH-88) 193,9313
62,6221 2,775,499
MW-65A 10239117 0 5748650 5,748,650
(BH-91A) 39,7741 5,788,424
MW-68 02209213 | 122618 | 1242552 1,119,934
(BH-94) 2,484,0761 3,604,010

W N -

A subsidiary of USX Corporation

Metered units are barrels.
Previously metered recovered volumes.
Water recovered during interference test conducted 2/19-24/93.

Total prior to automatic sampling device installation on 1/25/92.

An Equal Opportunity Employer
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Indian Basin Remediation Project
Page 2

The following table indicates the meter readings for fluid removed from Shallow
zone monitoring wells under permit RA-8015 as of Tuesday, September 7, 1993.
The cumulative shallow fluid removal through that date is 638,903 gallons.

— ]
MONITORING METER INIT'L 09/07/93 FLUID PER-WELL
WELL SERIAL METER METER REMOVED FLUID
NUMBER START READING (Gal) REMOVED
(Gal)
MW-1 | - ae-- . 6,713} 6,713
MW-13 02209212 98236.2 | 117408.7 19,173
(BH-36) 115,9111 135,084
MW-14 02209214 0 398204.3 398,204
(BH-37) 1871 398,391
MW-21 | ----- ---- .- 1891 189
MW-35 02209212 188.8 ——-- 98,303! 98,303
MW-69 | ----- - ---- 2232 223

1

Previously metered recovered volumes.
2 yell is pumped off once or twice daily and gauged in portable fiberglass
tank.

Please note the above tables have been revised to show only the meter serial
numbers and readings for the meters currently installed on each well. Earlier
readings from meters that have been replaced or switched to other wells have
been summarized as "previously metered recovered volumes" to simplify the tables
and associated footnotes.

If more information is required, please contact me at (915) 687-8312.

Sincerely,
Robertzi;f . Mﬁ?ﬁ:.
RIM93909/nrt
Xc: T. C. Lowry - Midland
D. E. Kenyon - PTC, Littleton
R. F. Unger - Midland
R. A. Blernbaum - Midland
C. M. Schweser- IBGP, Lakewood




Mid-Continent Region
Production United States

PO. Box 552
Midland, Texas 79702
Telephone 915/682-1626

j} Marathon
wanarvon | Qil Company

October 6, 1993

Robert R. Marr

Roswell Basin Watermaster
State Engineer Office
1900 West Second Street
Roswell, New Mexico 88201

Re: Indian Basin Remediation Project

Dear Mr. Marr:

The following table indicates the recorded meter readings for fluid removed from

the Lower Queen monitoring wells as of Monday, October 4, 1993. Cumulative
Lower Queen fluid removal through that date is 24,432 430 gallons.
MONITORING METER INIT'L | 10/4/93 FLUID REMOVED PER-WELL
WELL SERIAL METER METER (Gal) FLUID
NUMBER START READING REMOVED
(Gal)
MW-58 10239118 0 4082687 4,082,687 4,109,609
(BH-84) 26,922!
MW-59 10259114 0 84250% 3,538,500 3,621,954
(BH-85) 83,454!
MW-61A 10239116 0 3858306 3,858,306
(BH-87A) 46,5781
84,2722 3,989,156
MW-62 10239115 0 2656002 2,656,002
(BH-88) 193,9313
62,6221 2,912,555
MW-65A 10239117 0 6001716 6,001,716
(BH-91A) 39,7741 6,041,490
MW-68 02209213 | 122618 | 1396208 1,273,590
(BH-94) 2,484,076 3,757,666
LOWER QUEEN TOTAL 430 Gallons -

W -y

Metered units are barrels.

Previously metered recovered volumes.
Water recovered during interference test conducted 2/19-24/93.
Total prior to automatic sampling device installation on 1/25/92.

A subsidiary of USX Corporation

An Equal Opportunity Employer

”_ﬁ
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Indian Basin Remediation Project
Page 2

The following table indicates the meter readings for fluid removed from Shallow
zone monitoring wells under permit RA-8015 as of Monday, October 4, 1993. The
cumulative shallow fluid removal through that date is 640,441 gallons.

——————————]
MONITORING METER INIT'L 10/04/93 FLUID PER-WELL
WELL SERIAL METER METER REMOVED FLUID
NUMBER START READING (Gal) REMOVED
(Gal)
MW-1 | -ee---- R 6,713 6,713
MW-13 02209212 98236.2 | 117952.1 19,716
115,911° 135,627
MU-14 02209214 0 398204.3 398,204
1877 398,391
MW-21 | ----- ce-- a--- 1891 189
MW-35 02209212 188.8 a—-- 98,303 98,303
MW-69 |  -e--- - cee- 12182 1218
. SHALLOW TQTAL = i 640,441 Callons

1
2

Previously metered recovered volumes.
Well is pumped off once or twice daily and gauged in portable fiberglass

tank.

Please note the above tables have been revised to show only the meter serial
numbers and readings for the meters currently installed on each well. Earlier
readings from meters that have been replaced or switched to other wells have
been summarized as "previously metered recovered volumes" to simplify the tables

and associated footnotes.

If more information is required, please contact me at (915) 687-8312.

Si

ncerely,

M Menzie/ /Jr.

RJ

M93909/nrt

Xc: . Lowry - Midland

. Kenyon - PTC, Littleton
. Unger - Midland

. Biernbaum - Midland

Schweser- IBGP, Lakewood
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