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MARATHON OIL COMPANY 

INDIAN BASIN TREATMENT PROJECT 

QUARTERLY REPORT - MAY 1993 

INTRODUCTION 

This report summarizes treatment a c t i v i t i e s which have taken 

place during the f i r s t quarter of 1993 related t o environmental 

problems r e s u l t i n g from a produced l i q u i d gathering l i n e leak 

discovered i n A p r i l 1991 near the Indian Basin Gas Plant. 

Preparation of t h i s report i s i n accordance with the A p r i l 2, 1992 

New Mexico O i l Conservation Division (OCD) d i r e c t i v e f o r quarterly 

reporting on Indian Basin Treatment Project a c t i v i t i e s . 

QUARTERLY REPORT SUMMARY 

The ov e r a l l Treatment Project i s f u l l y operational and 

functioning as designed per Marathon's March 1992 technical 

submittal t o OCD. Water withdrawal from the Lower Queen horizon i s 

on-going with an a i r stripper used to remove v o l a t i l e hydrocarbons. 

Shallow water withdrawal has been r e - i n i t i a t e d with withdrawal 

volumes commingled with Lower Queen withdrawals. Water discharged 

from the a i r stripper continues t o be u t i l i z e d by the plant f o r 

process water. S o i l venting operations continue t o remove v o l a t i l e 

hydrocarbons from s o i l 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 a c t i v i t i e s 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 f i e l d log in Appendix A was prepared by 

Southwestern Laboratories from fi e l d notes taken during sample 

acquisition and identifies the fluid levels, purge volumes 

and other f i e l d analysis data of a l l 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 PTCs 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 



techniques i s 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 s i t e , and a surface water spring in Rocky Arroyo. The 

quarterly analysis for the Biebelle water well, the second closest 

down gradient well, i s also reported. A l l 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 i s provided to the local 

ranchers each month with letters of explanation. Copies of these 

letters are also provided to the New Mexico Oil Conservation 

Division (Santa Fe) and the Bureau of Land Management (Roswell) 



upon d i s t r i b u t i o n t o the ranchers. 

The plant water supply well and backup wel l are also sampled 

and analyzed on a monthly basis. Analytical reports f o r a l l the 

rancher wells, springs and plant wells are included i n Appendix E. 

WATER AND CONDENSATE RECOVERY 

Water withdrawals from the Lower Queen and shallow water 

wells are i n d i v i d u a l l y metered and reported t o the State Engineer's 

Office (SEO) on a monthly basis, per SEO d i r e c t i v e . The reports 

f i l e d w i t h the SEO f o r the f i r s t quarter of 1993 are attached i n 

Appendix F. Appendix F also contains stacked bar graphs depicting 

weekly water withdrawals from Lower Queen and shallow s o i l water 

wells. A t h i r d 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 ro u t i n e l y pumped f o r water withdrawal during the 

quarter. Monthly water withdrawals f o r each wel l are l i s t e d i n the 

following table. 
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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 

f i r s t quarter. Shallow withdrawal wells were previously shut-in 

due t o cold weather freezing the pneumatic pumps. Shallow 

withdrawal resumed at B-37 i n February and B-36 i n March. 

In addition, Sump A l l was rou t i n e l y pumped and/or bailed 

during the f i r s t quarter of 1993. Free product was i d e n t i f i e d i n 

the sump during the January Point-in-Time sampling. Monthly 

shallow water withdrawals f o r each we l l are l i s t e d i n 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 1,646 BBL. 
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Fluids from the Lower Queen and shallow withdrawal wells are 

piped to an a i r stripper f a c i l i t y for hydrocarbon separation and 

eventual plant usage. An oil/water separator i s used to remove 

free product prior to soluble hydrocarbon removal. The free 

product i s transferred to a holding tank which i s gauged on a 

weekly basis. The measured volume of free condensate recovered 

during the f i r s t quarter of 1993 i s 9 barrels. This volume also 

reflects free product recovered from Sump A l l . The cumulative free 

product recovery for the second quarter of 1992 through the f i r s t 

quarter of 1993 i s 47 barrels. This brings the cumulative free 

product recovered to date (not including volumes volatilized by the 

air stripper and s o i l vent) to 3,334 barrels. 

POTENTIOMETRIC MAPPING 

Lower Queen fluid levels were measured once a month for a l l 

non-pumping wells. The table in Appendix G l i s t s the Lower Queen 

fluid levels (elevations) obtained during the f i r s t quarter of 

1993. Cumulative monthly r a i n f a l l as measured at the gas plant i s 

also recorded. The cumulative r a i n f a l l 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 i s attached in 

Appendix H. 
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SOIL VENTING ACTIVITIES 

The Phase I s o i l venting program, which included wells B-39, 

B-40 and B-44, i s complete. Venting during the f i r s t quarter was 

continuous during January and February. Shallow water withdrawal 

wells, s e l e c t i v e l y located i n the v i c i n i t y of the s o i l vent wells, 

helped promote s o i l venting by lowering the water table and 

exposing more s o i l t o hydrocarbon vapor extraction. 

The s o i l vent has been relocated t o BH-82, a shallow bedrock 

wel l approximately 2000 feet east of the Phase I venting wells. 

Prior t o i n s t a l l a t i o n of the Phase I s o i l venting program a p i l o t 

s o i l venting t e s t was conducted at B-82. The wel l indicated i t has 

excellent a i r permeability t o allow f o r s o i l venting remediation 

techniques. 

OTHER ACTIVITIES 

An interference t e s t u t i l i z i n g four observation wells was 

conducted at BH-87A i n February, 1993. 
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APPENDIX A 

JANUARY POINT-IN-TIME 
FIELD NOTES 



ENVIRONMENTAL SERVICES 

1703 West Industrial 
P.O. Box 2150 
Midland. Texas 79702 
Phone: 1915) 683-3349 

Fax: (915) 68&0492 

January 29, 1992 

Mr. Jeffrey s. Lynn 
Marathon O i l 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 t o t a l of f i f t y 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 i n the cooler at the 
plant were frozen, which caused them to break. The broken v i a l s 
are as follows: 1 BTEX v i a l from BH-92 MW-66, 1 chloride v i a l from 
SW-1, 1 chloride v i a l from BH-95 MW-69, and 1 BTEX v i a l from sample 
No. 1 which was sent to Core Laboratories. 

I f you have any questions, please do not hesitate t o c a l l . 

Sincerely, 

L o r r i L. Church 
Project Manager, Midland EAS 

LLC:abj 

FEB 11 1383 
Environmental & Safely 

SOUTHWESTERN LABORATORIES, INC. 

A member of the HIH group of companies 
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COMPARISON 
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APPENDIX D TABLE 1 
LOWER QUEEN BENZENE ANALYSES 

POINT-IN-TIME SAMPLINGS 
(Data in PPB) 

Well 
Number 

September 
1991* 

December 
1991* 

A p r i l 
1992# 

July 
1992# 

October 
1992# 

January 
1993/ 

BH-83 1600 350 12.9*@ 948* 15.1 21 

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 <1 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.*e 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 j 
BH-97 — — — <1* — ~ I + Withdrawal Well 

Analysis by Core Labs 

# Analysis by PTC HPLC method except as noted 

* Average of more than one analysis 

@ Bailed sample; a l l others collected by pump 

- Analysis by State Dept. of Health 





























APPENDIX D TABLE 2 
SHALLOW WELL BENZENE ANALYSES 

POINT-IN-TIME SAMPLINGS 
(Data in PPB) 

Well 
Number 

September 
1991" 

December 
1991* 

A p r i l 
1992/ 

J u l y 

IIIIIIIIIIII 
October 

l l i i l l i i i i l l i 
January 
1993/ 

BH-14 250 200 NS NS NS NS 

BH-3 3 2300 2300 1780.*@ 1842.*@ 1668.@ QNS 

BH-3 3 — — — — 2100.6* — 

BH-3 4 3000 3800 3087.*e 2199.*6 2942.@ 27466 

BH-3 5 3800 Dry NS NS NS NS 

BH-3 6 3100 3000 3492.*6 2708.* NS NS | 

BH-38 5100 Dry NS NS NS NS 

BH-3 9 1700 Dry NS NS NS NS 

BH-41 4300 NS 2639.* 3105.* 3923.@ QNS 

BH-41 — — — 2700.* 3300.6 A — 

BH-42 4700 Dry 3195.*e 2742.* 3032. QNS 

BH-42 — — — 3000.* — — 

BH-44 1000 1100 NS NS NS NS 

BH-4 5 4 NS Dry NS Dry Dry 

BH-4 7 3400 — — 4353.* Dry Dry 

BH-49 3100 3000 NS 1939.*e 1992.6 17086 

BH-49 — — — 2000.* — — 

BH-55 <1 NS Dry 332.* 9.e QNS 

BH-61 15 15 36.* 37.* 166.@ QNS 

BH-61 — — 101.*e — — — 

BH-6 2 — — — — — 66 

BH-6 2 — — — — — 14* 

BH-6 4 200 170 NS NS NS NS 

BH-6 5 <1 <1 NS NS NS NS 

BH-6 7 59 NS 13.* 97.*@ 41.@ 216 

BH-6 7 — — 16.*e — 12.6 A 146* 

BH-68 <1 <1 NS NS NS NS 

BH-70 2600 2000 NS NS NS NS 

BH-71 <1 <1 Dry 47.*@ Dry QNS 



Well 
Number 

September 
1991* 

December 
1991* 

A p r i l 
1992/ 

J u l y 
1992/ 

October 
1992/ 

January 
1993/ 

BH-73 <1 <1 4.* 4.*@ 8.@ 8.@ 

BH-73 — — 4.*@ — — — 

BH-74 800 <1 NS NS NS NS 

BH-75 <1 — — 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 A l l 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 

@ Bailed sample; a l l others collected by pump 

NS Not sampled 

QNS Water quantity not s u f f i c i e n t t o sample 
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APPENDIX E 

RANCHER WATER WELLS, 
PLANT WATER WELLS 

AND SPRINGS ANALYSES 



INDIAN BASIN TREATMENT PROJECT 
RANCHER WATER WELL SAMPLE RESULTS 

FIRST QUARTER 1993 

LOCATION JANUARY FEBRUARY MARCH 
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 11.7 10.7 

BIEBELLE WATER WELL 

BENZENE ND - -

TOLUENE ND - -

ETHYLBENZENE ND - -

XYLENE ND - -

CHLORIDE 10.8 - -

BTEX GIVEN IN PPB 
CHLORIDE GIVEN IN PPM 

ND - BELOW DETECTION LIMIT 



W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S 
02/08/93 

R E S U L T S 

JOB NUMBER: 930097 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I.D : MARATHON OIL CO 
DATE SAMPLED : 01/18/93 
TIME SAMPLED : 14:05 
WORK DESCRIPTION...: #1 L y \*i v W U U \ 

LABORATORY I . D . . . : 930097-0001 
DATE RECEIVED : 01/26/93 
TIME RECEIVED : 10:00 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTIOM UNITS OF MEASURE TEST METHOD DATE TECHN 

Chloride ( U n f i l t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

13.2 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 
1 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

02/01/93 KJA 

01/29/93 HAD 

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

PAGE:1 

The analyses, opinions or interpretations contained in this report are based upon ooservations and material supplied bv the client tor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best iuagment ot Core Laboratories. Core Laboratones. noweve' assumes no responsibility and makes no warranty or representations, express or implied, as lo the productivity, proper operations, or profitableness ot any oil. gas. coai or 

other mineral, property, well or sand in connection with when sucn repon is used or renee upon lor any reason whatsoever. This report shall not be reproduced eiceot m its entirety, without the written approval ot Core Laboratories. 



W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S R E S U L T S 
02/08/93 

JOB NUMBER: 930097 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I.D : MARATHON OIL CO 
DATE SAMPLED : 01/18/93 
TIME SAMPLED : 14:28 
WORK DESCRIPTION...: #2 O p p ^ T U J U 14. Ill 

LABORATORY I . D . . . : 930097-0002 
DATE RECEIVED : 01/26/93 
TIME RECEIVED : 10:00 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Chloride ( U n f i l t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

11.4 

ND 
ND 
ND 
ND 

0.5 

M 

1 
1 
1 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

02/01/93 KJA 

01/29/93 MAD 

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

PAGE:2 

The analyses, opinions or interpretations contained in this repon are based upon observations and material supplied by the client tor whose exclusive and contdential use this report has been made. The interpretations or oomons expressed repre

sent the best ludgment ot Core laboratories Core Laooratones. however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or Drontaoieness of any oil. gas. coal or 

other mineral, property, well or sana m connection with which such report is used or relied upon tor any reason whatsoever This report shan not be reproduced except in its entirety, without the written approval ot Core laboratories. 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
i n t e r n a t i o n a l 

non i>esser Cornpanv 

LABORATORY T E S T S R E S U L T S 
02/08/93 

JOB NUMBER: 930097 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I.D : MARATHON OIL CO LABORATORY I.D...: 930097-0003 
DATE SAMPLED : 01/18/93 DATE RECEIVED : 01/26/93 
TIME SAMPLED : 14:50 TIME RECEIVED : 10:00 
WORK DESCRIPTION...: #4 DUWWt U ) A W U)<1| REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DlLUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Chloride ( U n f i l t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

10.6 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 
1 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

02/01/93 KJA 

01/29/93 MAD 

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

PAGE:3 

*~e analyses, opinions or interpretations contained in this repon are based upon observations ana material supplied by tne client tor whose exclusive and confidential use tnis reoon n.as rjeen made. The interpretations or opinions expressed repre

s s ; ">e Dest judgment of Core Laboratories. Core Laboratories, however, assumes no fesoonsioiuTy and makes no warranty or representations, express or impneo. as :o me Droooc:̂  rv proper operations, or profitableness ot any oil. gas. coal or 

rne' 'nmerai, properly, well or sano in connection with which such repon is used or teneo upon irjr any reason whatsoever This reoort sr.au noi oe reproduced exceof in us entirely w.^out tne written approval ot Core Laboratories. 



W e s t e r n A t l a s 
I n t e r n a t i o n a l 

LABORATORY 

JOB NUMBER: 930250 CUSTOMER: MARATHON OIL COMPANY 

CLIENT I.D : MARATHON OIL 

DATE SAMPLED : 02/12/93 
TIME SAMPLED : 11:44 
WORK DESCRIPTION...: LYMAN #1 

T E S T S 
03/16/93 

R E S U L T S 

ATTN: JEFFREY S. LYNN 

LABORATORY I.D...: 930250-0003 
DATE RECEIVED : 02/17/93 
TIME RECEIVED : 13:00 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Chloride ( U n f i l t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

13.1 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 
1 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

03/05/93 PJM 

02/19/93 MAD 

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

PAGE:3 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this repon has been made. The interpretations or opinions expressed repre

sent the best judgment ot Core Laboratories, Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implred. as to the productrvrty, proper operations, or profitableness of any oil, gas. coal or 

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



I 
I 
I 

W4 
W e s t e r n A t las 
I n t e r n a t i o n a l 

A imon Oesset Comoanv 

L A B O R A T O R Y T E S T S 
03/16/93 

R E S U L T S 

UOB NUMBER: 930250 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I.D : MARATHON OIL 
JATE SAMPLED : 02/12/93 
[TIME SAMPLED : 11:22 
WORK DESCRIPTION —: ARROYO #2 Uffp^r IwCvW f / - / / / / Sf> r.'/i^, UJui~ 

LABORATORY I . D . . . : 930250-0004 
DATE RECEIVED : 02 /17/93 
TIME RECEIVED : 13:00 
REMARKS : 

TEST DESCRIPTION FINAL RESULT: LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Ch lo r i de ( U n f i l t . ) 

18020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
E t h y l Benzene 
Xylenes 

10.8 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 
1 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 ( 1 ) 

8020 ( 2 ) 

03/05/93 PJM 

02/19/93 MAD 

10703 East Bethany D r i v e 
A u r o r a , CO 80014 
(303) 751-1780 

I 
PAGE:4 

The analyses, opinions or interpretalons contained in this report are based upon observations and material supplied by the dent tor whose exclusive and conhdential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment of Core laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oil. gas. coal or 

other mineral, property, well or sand <n connection with which such report is used or relied upon for any reason whatsoever This repon shall not be reproduced except m rts entirety, without the written approval ot Core Laooratones. 



W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S R E S U L T S 
03/16/93 

JOB NUMBER: 930250 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

•CLIENT I.D : MARATHON OIL 
IDATE SAMPLED : 02/12/93 
TIME SAMPLED : 10:48 

[WORK DESCRIPTION...: SW-1 S l A t f l y L J l l f 

LABORATORY I . D . . . : 930250-0002 
DATE RECEIVED : 02/17/93 
TIME RECEIVED : 13:00 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

C h l o r i d e ( U n f i I t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

21 

ND 
ND 
ND 
ND 

1 mg/L 

*1 

1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 

325.2 (1 ) 

8020 ( 2 ) 

03 /05 /93 PJM 

02/19/93 MAD 

10703 East Bethany D r i v e 
A u r o r a , CO 80014 
(303) 751-1780 

PAGE:2 

The analyses, opinions or irterpretatons contained in this report are based upon observations and material suppled by me client for whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment ot Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or profitableness ot any oil. gas. coal or 

other mineral, property, well or sana m connection with which such report is used or relied upon tor any reason whatsoever This report shall not be reproduced except in its entirety, without the written aooroval ol Core Laboratories. 



I 
I 
I 

W i 
W e s t e r n A t l a s 
Internat ional 

A Lrtion / Dresser Company 

1 L A B O R A T O R Y T E S T S 
03/16/93 

R E S U L T S 

TJOB NUMBER: 930250.: CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

I 

(CL I ENT I.D : MARATHON OIL 
DATE SAMPLED : 02/12/93 
(TIME SAMPLED : 09:56 
[WORK DESCRIPTION...: SW-2 V\Gr\ +- \SacM-^f> ^ - t l ( 

LABORATORY I . D . . . : 930250-0001 
DATE RECEIVED : 02/17/93 
TIME RECEIVED : 13:00 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION 

4 mg/L 

*1 

1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 

UNITS OF MEASURE TEST METHOD DATE TECHN 

•Chloride ( U n f i l t . ) 

'8020 - AROMATIC VOLATILE ORGANICS 

I Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

300 

9 
ND 
ND 
ND 

325.2 (1) 

8020 (2) 

03/05/93 PJM 

02/19/93 MAD 

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

PAGE:1 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this report has been made. The interpretations or opinions expressed repre

sent the best judgment of Core Laboratories. Core Laboratories, nowever. assumes no responsibility and makes no wananty or representations, express or implied, as to the productivity, proper operations, or profitableness of any oil, gas, coai or 

other mineral, property, well or sand m connection with which such reoort is used or relied upon for any reason whatsoever. This report shall not be reproduced except m its entirety, without the written approvai of Core Laboratories. 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S 
04/20/93 

R E S U L T S 

1 JOB NUMBER: •930389 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I.D : MARATHON OIL LABORATORY I.D...: 930389-0001 
DATE SAMPLED : 03 /04/93 DATE RECEIVED.. . . : 03/12/93 
TIME SAMPLED : 11:03 . , TIME RECEIVED....: 13:30 
WORK DESCRIPTION. ..: S1 CyKl~<&* W S t / tc'{.M REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Ch lo r i de ( U n f l i t . ) 

8020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
T oIuene 
Ethy l Benzene 
Xylenes 

12.5 

ND 
ND 
ND 
ND 

AMI 

0.5 

"1 

1 
1 
1 
1 

ENDED R 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

EPORT 

325.2 (1) 

8020 (2) 

03/30/93 KJA 

03/17/93 MLD 

10703 East Bethany D r i v e 
Auro ra , CO 80014 
(303) 751-1780 

PAGE:1 

The analyses, opinions or interpretations contained in this report are Dased upon observations and material spooned Dy Ihe client tor whose exclusive and confidential use this report has been r-aoe Tne interpretations or opinions expressed repre

sent the best judgment ot Core Laboratories. Core Laboratories, however, assumes no responsibility ana ^anes no warranty or representations, express or implied, as to the productivity prooer operations, or profitableness ot any oil. gas. coal or 

other mineral, properly wen or sand in connection with wrncn such report is used or reded upon tor any reasc* *naisoever This report shall not be reproduced except in its entirety without t^e *"^en aDO'Oval of Core Laboratories. 



W e s t e r n A t las 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S R E S U L T S 
04/20/93 

JOB NUMBER: 930389 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I.D : MARATHON OIL LABORATORY I . D . . . : 930389-0002 
DATE SAMPLED : 03/04/93 DATE RECEIVED : 03 /12/93 
TIME SAMPLED : 10:30 . TIME RECEIVED : 13:30 
WORK DESCRIPTION...: s2 H f ~ O y O ~~ W ^ > 4 v I W / < i y u H f / l f S p d / I C ^ REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUT10N UNITS OF MEASURE TEST METHOD DATE TECHN 

C h l o r i d e ( U n f i I t . ) 

3020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 

11.7 

ND 
ND 
ND 
ND 

AM 

0.5 

*1 

1 
1 
1 

ENDED R 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

EPORT 

325.2 (1 ) 

8020 (2 ) 

03/30/93 KJA 

03/17/93 MLD 

10703 East Bethany D r i ve 
A u r o r a , CO 80014 
(303) 751-1780 

PAGE:2 

The analyses, opinions or interpretations contained in this report are based upon observations and material supplied by the ci^ni for wnose exclusive ana confidential use this report has been made Tne interpretations or opinions expressed repre

sent the best judgment of Core Laooratones Core Laooratones. however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity, proper operations, or promapieness of any oil. gas. coal or 

other mineral, property, wen or sa'xi rn connecton with which such report is used or reded upon for any reason whatsoever Tnis repon snail not be reproduced except in its entirety, without the written aoprovai ot Core Laooratones 



W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S R E S U L T S 
04/20/93 

JOB NUMBER: 930389 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I.D : MARATHON OIL 
DATE SAMPLED : 03/04/93 
TIME SAMPLED : 08:45 ~ s . 
WORK DESCRIPTION...: #7 ( <G.Y) p £ \pp l> \ k / i ( I 

LABORATORY I.D...: 930389-0003 j 
DATE RECEIVED : 03/12/93 
TIME RECEIVED : 13:30 ' I 

W ~ i REMARKS : || 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN1 

! 
Chloride ( U n f i l t . ) 

302: - AROMATIC VOLATILE ORGANICS 

Benzene 
"oluene 
Ethyl Benzene 
Xylenes 

18.9 

ND 
ND 
ND 
ND 

0.5 mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 ( 1 ) 

3020 (2 ) 

03/30/93 KJA i 

03/17/93 MLD " 

L 
AMENDED REPORT 

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

PAGE:3 

The analyses, opinions or interpretations contained in this report are Daseo upon ooservatons ano material supplied py the client tor wnose exclusive and conttfentiai use m.s report has oeen made The interpretations or opinions eiuressed repre

sent tne Dest lodgment ot Core Laboratories. Core Laboratories, however assumes no 'esoonsiDiltty ano makes no warranty or representations express or implied as to tne prooucrvitv. proper operations or profitableness ot any ott. gas. coal or 

other mineral, property, well or sand in connection with which such reoort is used or 'e ec .con tor any reason whatsoever i his reoort shall not be reproduced except in ;s entirety * f o u l the written approval ot Core Laboratories 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S R E S U L T S 
04/20/93 

JOB NUMBER: 930389 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT i.D : MARATHON OIL 
DATE SAMPLED : 03/04/93 
TIME SAMPLED : 08:00 
WORK DESCRIPTION...: #8 P jc^f R £ (if ty> V\Jll( JVJ ~X 

LABORATORY I.D...: 930389-0004 
DATE RECEIVED : 03/12/93 
TIME RECEIVED : 13:30 
REMARKS : 

"EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

uc-'.cc- 1-nf i I t . ) 

:2G - i?3MAT!C VOLATILE ORGANICS 

3cnzene 
"Giuene 
Etnyi Benzene 
Xylenes 

364 

17 
ND 
ND 
ND 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

2020 (2) 

03/23/93 PJM 

03/17/93 MLD 

AMENDED REPORT 

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

PAGE:4 

T-e a r i s e s opinions or interpretations contained in this report are based upon ooser.a:ons and material supplieo ov tne cuent tor whose exclusive and contxaentiai use this repo- -as been made The interpretatipns or opinions expressed repre

sent me pest ludgment pt Core Laboratories Core Laboratories, however, assumes nc •esponsiDility and makes no wa'ranrv or representations express or implied as to the prpc-ct-. rv proper ooeranpns. or profitableness ot any oil gas. coal or 
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C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S 
04/30/93 

R E S U L T S 

ATTN: JEFFREY S. LYNN 

LABORATORY I . D . . . : 930580-0001 

DATE RECEIVED : 04/14/93 
TIME RECEIVED : 09:30 
REMARKS : SAMPLES RECEIVED 3 10C 

JOB NUMBER: 930580 CUSTOMER: MARATHON OIL COMPANY 

ICLIENT I.D : MARATHON OIL -- INDIAN BASIN 
DATE SAMPLED : 04/13/93 
i! TI ME SAMPLED : 07:55 . 
WORK DESCRIPTION...: #1 Lyr*<M* ^p-f t*- Ove/I 

I 
ji 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

C h l o r i d e C U n f i I t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 

12.7 

ND 
ND 
ND 
ND 

I 

\ 

I 
I 

] 

I 

i 
f 

0.5 

*1 

1 
1 
1 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

04/28/93 

04/14/93 

VKN 

MLD 

10703 East Bethany D r i ve 
A u r o r a , CO 80014 
(303) 751-1780 

PAGE:1 

The analyses, opinions or irternretations contained tn this report are based upon observations and material supplied by the client tor whose exclusive and confidential use this report has been made Tne interpretations or opinions expressed repre

sent the best (Udgment ol Core Laooratones. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, exoress or implied, as to the productivity, proper operations, or profitableness of any oil, gas. coal or 

other mineral prooerty. wen c sana m connection with which such report is used or relied upon for any reason wnatsoever Tms report shall not De reproduced except m its entirety, without the wntten acorovai ot Core Laooratones. 



W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A Litton/Dresser Company 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
04 /30 /93 

R E S U L T S 

t]JOB NUMBER: 930580 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

(CLIENT I.D : MARATHON OIL -- INDIAN BASIN 
DATE SAMPLED : 04/13/93 
:TIME SAMPLED : 08:38 
WORK DESCRIPTION...: #2 U^n*/* JL.yyAt'a^y Y\ t l \ f Spring t-lAff-

LABORATORY I . D . . . : 930580-0002 
DATE RECEIVED : 04/14/93 
TIME RECEIVED : 09:30 
REMARKS : SAMPLES RECEIVED 3 10C 

iTEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Chloride ( U n f i I t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

10.7 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

04/28/93 VKN j 

04/14/93 MLD 

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

PAGE:2 

The analyses, opinions or interpretations contained in this report are based uoon ooservations and matenal suppl ied by the client tor whose exclusive and confidential use tnis repon has been made The interpretations or opinions expressed repre

sent the best judgment ot Core Laboratories. Core Laboratories, however, assumes no responsibility and makes no warranty or representations, express or implied, as :o tne productivity, proper operations, or profitableness ol any oil, gas, coal or 

otner mineral, property, well or sand in connection with which such recon is used or rened upon lor any reason whatsoever This report shall not be reproduced e iceo i r ts entirety, without the written approval of Core Laboratories. 
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Mid-Continent Region 
Production United States 

/ J V k \ Marathon 
\ MARATHON / Oil Company 

February 5, 1993 

Roswell Bas in Watermaster 
State Engineer O f f i c e 
1900 West Second S t r e e t 
Roswell , New Mexico 88201 

A t t e n t i o n : Robert R. Marr 

Re: I n d i a n Bas in Treatment Pro jec t 

Dear Mr. Marr : 

The below l i s t of monitor wells (NW)/boreholes (BH) indicates the meter 
readings f o r f l u i d removed from the Lower Queen as of February 4, 1993. 

LOCATION SERIAL 
NUMBER 

DATE READ METER 
READING 

WATER REMOVED 

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 

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

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 r e f l e c t s an additional 193,930.7 
gallons which was metered prior to the i n s t a l l a t i o n of an automatic sampling 
device on 1/25/92. 

Cumulative Lower Queeen f l u i d removal as of 02/1/93 i s 15.013.627.3 Gals. 
This number r e f l e c t s the 321,468 gallons removed p r i o r to i n s t a l l a t i o n of 
the present meters i n December, 1991. 

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

A subsidiary of USX Corporation An Equal Opportunity Employer 



Indian Basin Treatment 
February 5, 1993 
Page 2 

Proj ect 

The below l i s t of monitor wells (MW)/boreholes (BH) indicates the meter 
readings for f l u i d 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 w i l l be r e i n s t a l l e d upon the 
a r r i v a l of warmer weather. 

LOCATION SERIAL 
NUMBER 

DATE READ METER 
READING 

WATER REMOVED 

** 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 re f l e c t s 6712.5 
gallons a t t r i b u t e d to MW-l/BH-14 p r i o r to removal 
and r e i n s t a l l a t i o n on MW-13/BH-36. 

*** xhe meter on MW-14/BH-37 has been repaired. As 
indicated i n 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 t o t a l water removed 
volume. 

**** The meter on MW-35/BH-59 has been repaired. As 
indicated i n 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 t o t a l water withdrawal volume. The 
meter reading on MW-35/BH-59 also r e f l e c t s 188.8 
gallons a t t r i b u t e d to MW-21/BH-44 p r i o r to meter 
removal and r e i n s t a l l a t i o n on MW-35/BH-59. 

The cumulative shallow f l u i d removal as of December 11, 1992 is 545.093.3 
gals. This number r e f l e c t s the 6901.3 gallons removed from MW-l/BH-14 and 
MW-21/BH-44 prior to meter removal. 



Indian Basin Treatment Project 
February 5, 1993 
Page 3 

I f more information i s required, please feel free to contact me at (915) 
687-8312. 

Very t r u l y yours, 

Jeffrey S. Lynn 
Advanced Environmental Representative 

JSL039/nrt 

xc: T. C. Lowry - Midland 
D. E. Kenyon - PTC, L i t t l e t o n 
R. F. Unger - Midland 
R. A. Biernbaum - Midland 
C. M. Schweser- IBGP, Artesia 



Mid-Continent Region 
Production United States 

' A A \ Marathon 
MARATHON I i 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 l i s t of monitor wells (NW)/boreholes (BH) indicates the meter 
readings f o r f l u i d removed from the Lower Queen as of March 1, 1993. 

LOCATION SERIAL 
NUMBER 

DATE READ METER 
READING 

WATER REMOVED 

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 r e f l e c t s 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 re f l e c t s an additional 193,930.7 
gallons which was metered prior to the i n s t a l l a t i o n of an automatic sampling 
device on 1/25/92. 

Cumulative Lower Queeen f l u i d removal as of 03/1/93 is 15.861.914.6 Gals. 
This number r e f l e c t s the 321,468 gallons removed prior to i n s t a l l a t i o n of 
the present meters i n December, 1991. 

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

A subsidiary of USX Corporation An Equal Opportunity Employer 



Indian Basin Treatment Project 
March 2 
Page 2 

The below l i s t of monitor wells (MW)/boreholes (BH) indicates the meter 
readings for f l u i d 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 
r e i n s t a l l e d to date. 

LOCATION SERIAL 
NUMBER 

DATE READ METER 
READING 

WATER REMOVED 

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

****MW-14/BH-37 02209214 03/1/93 342081.1 342270.1 Gals. 

*****MW-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 a t t r i b u t e d to MW-l/BH-14 prior to removal 
and r e i n s t a l l a t i o n on MW-13/BH-36. 

**** The meter on MW-14/BH-37 has been repaired. As 
indicated i n 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 i s 176.9 gallons while the 
actual withdrawal was 12.1 gallons. The 12.1 
gallons has been added to the t o t a l water removed 
volume. 

***** The meter on MW-35/BH-59 has been repaired. As 
indicated i n 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 t o t a l water withdrawal volume. The 
meter reading on MW-35/BH-59 also reflects 188.8 
gallons a t t r i b u t e d to MW-21/BH-44 prior to meter 
removal and r e i n s t a l l a t i o n on MW-35/BH-59. 

The cumulative shallow f l u i d removal as of March 1, 1993 is 563.386.3 Gals. 
This number reflects the 6901.3 gallons removed from MW-l/BH-14 and MW-
21/BH-44 pr i o r to meter removal. 



Indian Basin Treatment Project 
March 2 
Page 3 

I f more information i s required, please feel free to contact me at (915) 
687-8312. 

Very t r u l y yours, 

Jefffey S1. Lynn 
Advanced Environmental Representative 

JSL039/nrt 

xc: T. C. Lowry - Midland 
D. E. Kenyon - PTC, L i t t l e t o n 
R. F. Unger - Midland 
R. A. Biernbaum - Midland 
C. M. Schweser- IBGP, Artesia 



Mid-Continent Region 
Production United States 

M . a r a t h o n 

\ MARATHON / Oil Company 

A p r i l 9, 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 l i s t of monitor wells (MW)/boreholes (BH) indicates the meter 
readings f o r f l u i d removed from the Lower Queen as of A p r i l 5, 1993. 

LOCATION SERIAL 
NUMBER 

DATE READ METER; 
READING 

WATER REMOVED?: 

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 

***MW-68/BH-94 10239114 
02209213 

03/24/93 
04/05/93 

2421888 
181568 

2,480,838 Gals 

LOWER QUEEN TOTAL 16,921,466 Gals 

* The volume of water removed from BH-87A r e f l e c t s 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 r e f l e c t s an additional 193,931 
gallons which was metered prior to the i n s t a l l a t i o n of an automatic sampling 
device on 1/25/92. 

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

A subsidiary of USX Corporation An Equal Opportunity Employer 



Indian Basin Treatment Project 
Page 2 

*** On March 24, 1993 the meter on MW-68/BH-94, was replaced. The f i n a l 
reading on meter s e r i a l no. 10239114 was 2,421,888 gallons. The 3/24/93 
i n i t i a l reading of 122,618 gallons on replacement meter s e r i a l no. 02209213 
re f l e c t s 6,713 gallons attributed to MW-l/BH-14 and 115,905 gallons 
a t t r i b u t e d to MW-13/BH-36. 

Cumulative Lower Queeen f l u i d removal as of 04/5/93 is 17.183.984 Gals. 
This number r e f l e c t s the 321,468 gallons removed p r i o r to i n s t a l l a t i o n of 
the present meters i n December, 1991. 

The below l i s t of monitor wells (MW)/boreholes (BH) indicates the meter 
readings f o r f l u i d removed from shallow wells under permit RA-8015 as of 
A p r i l 5, 1993. Meter 02209213, previously i n s t a l l e d on MW-13/BH-36, was 
re i n s t a l l e d on MW-68/BH-94. Meter 02209212, previously i n s t a l l e d on MW-
35/BH-59, was r e i n s t a l l e d on MW-13/BH-36. 

LOCATION SERIAL 
NUMBER 

DATE READ METER 
READING 

WATER REMOVED 

**** MW-13/BH-36 02209212 04/05/93 99722.5 117397.7 Gals. 

***** MW-14/BH-37 02209214 04/05/93 393202.1 393391.1 Gals. 

****** MW-35/BH-59 98303.5 Gals 

SHALLOW TOTAL 609,092.3 Gals 

**** Meter 02209212 on MW-13/BH-36 r e f l e c t s 98,236 
gallons pumped from other locations p r i o r to 
r e i n s t a l l a t i o n on BH-36, including 189 gallons 
a t t r i b u t e d to MW-21/BH-44. Refer to the March 1993 
statement for further discussion. 

***** xhe volume of water removed from MW-14/BH-37 
re f l e c t s an additional 189 gallons not included on 
the meter reading as discussed i n the December 1992 
monthly statement. 

****** The meter and pump are not i n s t a l l e d i n MW-35/BH-59 
at t h i s time. The previous meter, s e r i a l no. 
02209212, has been moved to MW-13/BH-36. 

The cumulative shallow f l u i d removal as of A p r i l 5, 1993 is 615.994.3 Gals. 
This number r e f l e c t s the 6,902 gallons removed from MW-l/BH-14 and MW-21/BH-
44 p r i o r to meter removal. 



Indian Basin Treatment Project 
Page 3 

I f more information is required, please feel free to contact me at (915) 
687-8312. 

Very t r u l y yours, 

Al Learned 

A0L93412/nrt 

xc: T. C. Lowry - Midland 
D. E. Kenyon - PTC, L i t t l e t o n 
R. F. Unger - Midland 
R. A. Biernbaum - Midland 
C. M. Schweser- IBGP, Artesia 





< 

IU 
tr 

< 

CQ 

z 
< 

o 

o 
111 

o 
Es 

< 
tx 
D 
X co 
tX DC 
UJ IU 

x 

Ul 

(0 O 

co o 

U31VM dO Sn3ddV9 

cn 
o> o 

IQ 

O O 

IA 
CO O 
CO 

o o 

o o 

O O 

o o 

o o 

CO CO • • 
I I 
CQ CO 

OJ 

< 

O 
CC 
0. 
I 
I f ) 

Ml 

§ 

Q 
CC 
o 
o 
LLI 
CC 
cc 
LLI 
I-
LU 



(0 

h- LL. 

5 o 
»-

o 
- J 
- J 
< 
I 

< 
H 
O 

LU 
UJ 
3 

O 
rr 
UJ 

O 

3-

O 00 CO <f CN O 

S13UUV8 dO SQNVSnOHl 

0> CO 

§ * 
o CO 
T - CD 
CO S 
T - i n 
O CO 

r- T -
co co 
CM r-~ 
6 co 

o> co 
CD CO 
CM co 
6 CO 

t - IO 
r- CD 

o r-» 
6 CD 

CM r -
IA CO 
O CM 

O IA 

CO 

O o 

l A 

I 9 
lA 

IA 

CO 

o 9 

co 
o CO 

r-
IA 

o g 

5 

3 
—J 
< 
I 
C/5 

UJ 
LU 

0 
rr 
LU 

O 

5 
o 
cc 
tx 
co 

UJ 

< 

Q 

O 

Q 
CC 
O 
O 
LU 

cc 
cc 
UJ 
r -
UJ 



ENDIX 

LOWER QUEEN 
FLUID LEVEL DATA 

AND 
POTENTIOMETRIC MAPS 
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SHALLOW SOIL WATER 
POTENTIOMETRIC MAP 
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Indian Basin Gas Plan! 
Treatment Project Quarterly Report 

August 11, 1993 
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 
A10), 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 April l l l l ^ y l i l June Quarter Total (Bbls) . 

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 A l l 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. 

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

SHALLOW ZONE FLUID RECOVERY 

Well Number 
•APMIII 

Cond./Water Cond./Water 
|fc:iruj>#-':.-''l 

Cond./Water 
Quarter Total 

(Bbls) 
Cond./Water 

MW-13 (BH-36) 228* 116.2* 56.6* 400.8* 

MW-14 (BH-37) 121* NP NP 121* 

Sump A l l 0.6/0.7 0.1/0.2 NP 0.7/0.9 

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 

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 
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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 pis. 
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TABLE 3 
INDIAN BASIN REMEDIATION PROJECT 

HISTORICAL SUMMARY 
SHALLOW ZONE BENZENE CONCENTRATIONS VS TIME 

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-I (BH-14) 260 200 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-3I) NS NS NS NS NS NS NS 
MW-9 (BH-32) 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** 219&** 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-15 (BH-38) 5100 NS NS NS NS NS NS 
MW-14 (BH-39) 1700 NS NS NS NS NS 514* 
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 3 1 9 5 " 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 (BH-45) 4 NS NS NS NS NS NS 
MW-23 (BH-46) NS NS NS NS NS NS NS 
MW-24 (BH-47) 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* 8 6 1 * 
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-JO (BH-54) NS NS NS NS NS NS NS 
MW-31 (BH-55) <1 NS NS 332 ** 9* NS NS 
MW-32 (BH-54) 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-56 (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 5 1 * * 37* 166** NS NS 
MW-39 (BH-42) 880 NS NS NS NS 14 29* 
MW-40 (BH-63) NS NS NS NS NS NS NS 
MW-41 (BH-44) 200 170 NS NS NS NS NS 
MW-«2(BH-65) <1 <1 NS NS NS NS NS 
MW-43 (BH-66) 320 NS NS NS NS NS NS 
MW-44 (BH-<7) 59 NS 10** 97 * * 12 14 7* 
MW-45 (BH-48) <1 <1 NS NS NS NS NS 
MW-46 (BH-49) 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 (BH-74) 800 <1 NS NS NS NS NS 
MW-52 (BH-75) <1 NS NS 5 * * NS NS NS 
MW-53 (BH-77) <1 NS NS NS NS NS NS 
MW-54 (BH-80) <1 <1 9 * * 8 * * 62* 14* 10* 
MW-55 (BH-81) 940 400 296** 483 ** 215* 390 412* 
MW-56 (BH-82) 2200 1000 NS 1T14* * 1026* 1128* NS 
MW-41 (BH-87) <1 NS NS NS NS NS NS 
MW-45 (BH-91) <1 NS NS NS NS NS NS 
MW-69 (BH-95) 2400 2100 NS 568* 1598* 1284* NS 

SUMP A l l 1400 2900 3033** 1258** 2815* NS NS 
SUMP A -16 240 2000 1233** 1495* ' 632* 741 * * 707* 

U. l a h u H a . SpnnR W. <1 <1 <1 <1 <1 <1 <1 

* High Performance Liquid Chromatography (HPLC) 
** Average of more than one sample result U6ing HPLC. 
NS = Not Sampled. 
FP = Free Product 
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APPENDIX A 

APRIL 1993 GAUGING, PURGING, AND SAMPLING FIELD SUMMARY 



SWL 
ENVIRONMENTAL SERVICES 

1703 West IndusPai 
PO Box 2150 
Midland, Texas 79702 

April 28, 1993 Phone: >3151 m-3349 

Fax. i315i BS&0492 

Mr. A l Learned 
Marathon O i l Company 
P. O. Box 552 
Midland, Texas 79702 

Re: Marathon I n d i a n Basin Remediation P r o j e c t 

Gentlemen: 

The q u a r t e r l y monitoring p r o j e c t was s t a r t e d a t 7:00 a.m. 
on A p r i l 13, 1993. During a th r e e (3) day period, a t o t a l 
of f i f t y (50) w e l l s was checked. The monitoring p r o j e c t 
was completed a t 11:00 a.m. on A p r i l 15, 1993. 

Sampling of the w e l l s which were pumped are l i s t e d below 
i n the order i n which they were pumped. 

A p r i l 13, 1993 

T r i p Blank 
Equipment Blank No. 1 
BH-85 MW-59 
Equipment Blank No. 2 
BH-90 MW-64 
BH-93 MW-67 
Equipment Blank No. 3 
Water out of Fresh Water tank 
Equipment Blank No. 4 (w/water 

out of tank) 
BH-89 MW-63 
BH-92 MW-66 
Equipment Blank No. 5 

A p r i l 14, 1993 

T r i p Blank 
Equipment Blank No. 6 
BH-97 MW-70 
BH-86 MW-60 
Equipment Blank No. 7 
Changed water i n Decon 

Bar r e l s 
BH-83 MW-57 
BH-81 MW-55 
Equipment Blank No. 8 
BH-80 MW-54 
Sump 16A 

When samples were prepared t o be shipped t o Core and PTC 
Laboratories on Monday, A p r i l 19, 1993, the Corrossive 
l a b e l on the side of the PTC cooler was not removed, and 
Federal Express brought the PTC cooler back t o SwL on 
Tuesday, A p r i l 20, 1993. At t h a t time an o f f i c e employee 
knew what was i n the box, so she removed the s t i c k e r and 
sent Federal Express back on t h e i r way w i t h the package. 
Later t h i s same day, I received a phone c a l l from Charlie 
Kerley acknowledging t h a t PTC had not y e t received t h e i r 
samples. He also had concern over whether or not we had 
repacked the samples on i c e . A f t e r t h i s , I c a l l e d Federal 
Express t o see i f they could b r i n g my package back t o me hit*-* 
t o insure us t h a t our samples were s t i l l c o l d . Upon MCJC 

APR 3 0 1303 

^vironmental & Saiety 

SOUTHWESTERN LABORATORIES, INC. 

A member of the HIH group of companies 



a r r i v a l , we took a temperature i n s i d e the coo l e r which was 
43°F. Before shipping samples on Tuesday, A p r i l 20 1993, 
we re-packed them w i t h frozen cold packs. 

I f you have any f u r t h e r questions, please do not h e s i t a t e 
t o c a l l . 

Thank you. 

Sincerely, 

L o r r i L. Church 
Project Manager 
Midland EAS 

LLC:j j c 
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W4 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

_-esser OcTJanv 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S R E S U L T S 
05/11/93 

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

CLIENT I .0 : MARATHON OIL 
IDATE SAMPLED : 04/13/93 
TIME SAMPLED : 14:45 
,W0RK DESCRIPTION...: BH-89 MW-63 

LABORATORY I . D . . . : 930603-0007 
DATE RECEIVED : 04/20/93 
TIME RECEIVED : 10:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Ch lo r i de ( U n f i I t . ) 

8020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 

5.6 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 
1 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

05 /05 /93 KDS 

04/25/93 MLD 

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

PAGE:7 
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C O R E L A B O R A T O R I E S 
W e s t e r n At las 
i n t e r n a t i o n a l 

L A B O R A T O R Y . TESTS R E S U L T S 
05/11/93 

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

LI ENT I .D : MARATHON OIL 
ATE SAMPLED : 04/13/93 
IME SAMPLED : 15:00 
/ORK DESCRIPTION...: BH-94 MW-68 

LABORATORY I.D...: 930603-0008 
DATE RECEIVED : 04/20/93 
TIME RECEIVED : 10:15 
REMARKS : 

EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD i DATE TECHN 

hi oride (UnfiIt.) 

020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

27 

650 
1900 
330 
4000 

1 

*10 

10 
100 
10 
100 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

j05/06/93 KDS 

'04/25/93 MLD 

PAGE:8 

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



C O R E L A B O R A T O R I E S 
W e s t e r n At las 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S 
05/11/93 

R E S U L T S 

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

CLIENT I .D : MARATHON OIL 
OATE SAMPLED : 04/15/93 
TIME SAMPLED : 07:50 
WORK DESCRIPTION...: BH-73 MW-50 

LABORATORY I.D...: 930603-0009 
DATE RECEIVED : 04/20/93 
TIME RECEIVED : 10:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHNI 

Chloride (Unfi I t . ) 

3020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

955 

ND 
ND 
ND 
ND 

5 

*1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

05/05/93 KDS 

04/27/93 MLD 

PAGE:9 

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



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
i n t e r n a t i o n a l 

LABORATORY T E S T S 
05/11/93 

R E S U L T S 

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

CLIENT I.D : MARATHON OIL 
OATE SAMPLED : 04/15/93 
TIME SAMPLED : 09:22 
.WORK DESCRIPTION...: BH-40 MW-17 

LABORATORY I.D...: 930603-0010 
DATE RECEIVED : 04/20/93 
TIME RECEIVED : 10:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LlMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN| 

Chloride (UnfiIt.) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
XyIenes 

306 

1500 
ND 

230 
2900 

3 

MOO 

100 
100 
100 
100 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

05/05/93 KDS 

04/27/93 MLD 

PAGE:10 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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S O U T H W E S T E R N L A B O R A T O R I E S 

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

Report of tests on 
Client 
Delivered by 

Water 
Marathon O i l Company 
L o r r i Church 

File No. 
Report No. 
Report Date 
Date Received 

6546001 
80653 
04-29-93 
04-15-93 

Identification Indian Basin 

REPORT OF 
ORGANICS ANALYSIS 

Date of BTEX Analysis 04-19-93 
BTEX Analyst L. Duty 

Method SW846 5030/8020A 
MDL 0.004 mg/L 

Report Sample Results, mg/L 
Number Identification Benzene Toluene Ethylbenzene Xvlenes 

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 

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 approval. 
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APPENDIX C 

BENZENE CONCENTRATION VS TIME GRAPHS 





























































APPENDIX D 

RANCHER WELL, PLANT WELL, AND SPRING LABORATORY REPORTS 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

LABORATORY T E S T S 
05/11/93 

R E S U L T S 

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

LI ENT I.D : MARATHON OIL 
ATE SAMPLED : 04/15/93 
IME SAMPLED : 08:45 
WORK DESCRIPTION...: #2 ARROYO 

LABORATORY I.D...: 930603-0002 
DATE RECEIVED : 04/20/93 
TIME RECEIVED : 10:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMI TS/*DILUTION UNITS OF MEASURE TEST METHOD DATE 

hloride. (Unf j I t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

13.5 

ND 
ND 
ND 
ND 

0.5 mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

05/06/93 

04/24/93 

PAGE:2 

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



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
i n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S 
05/11/93 

R E S U L T S 

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

I 

CLIENT I.D : MARATHON OIL 
DATE SAMPLED : 04/15/93 
TIME SAMPLED : 09:07 
ORK DESCRIPTION...: =4 BIEBBLE 

LABORATORY I.D...: 930603-0003 
DATE RECEIVED : 04/20/93 
TIME RECEIVED : 10:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Chloride (Unfilt.) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
XyIenes 

11.4 

ND 
ND 
ND 
ND 

0.5 mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

05/06/93 KDS 

04/24/93 MLD 

PAGE:3 

10703 East Bethany Drive 
Aurora, CO 80014 
(303) 751-1780 
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W 4 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

G C R E L A B O R A T O R I E S 

1 L A B O R A T O R Y TESTS 
05/11/93 

R E S U L T S 

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

CLIENT I .D : MARATHON OIL 
BATE SAMPLED : 04/15/93 
TIME SAMPLED : 08:25 
iWORK DESCRIPTION...: #1 LYMAN 

LABORATORY I.D...: 930603-0001 
DATE RECEIVED : 04/20/93 
TIME RECEIVED : 10:15 
REMARKS : 

DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

ide (UnfiIt.) 

- AROMATIC VOLATILE ORGAN ICS 

13.0 0.5 

*1 

mg/L 325.2 (1) 

8020 (2) 

05/06/93 

04/24/93 

KDS 

MLD 18020 

I 
a 
•I 

! 
:i 

I 
I 

i 
!i 
il 

i 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

ND 
ND 
ND 
ND 

ug/L 
ug/L 
ug/L 
ug/L 

PAGE:1 

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



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
i n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S 
05/11/93 

R E S U L T S | 
i 
I 

JOB NUMBER: 930603 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 'j 

L I ENT I.D : MARATHON OIL 
t>ATE SAMPLED : 04/15/93 
IME SAMPLED : 07:38 
ORK DESCRIPTION...: #7 SW-1 

LABORATORY I.D...: 930603-0004 
DATE RECEIVED : 04/20/93 
TIME RECEIVED : 10:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE 

hi oride (Unfi I t . ) 

020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

20 

ND 
ND 
ND 
ND 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

05/05/93 KDS 

04/24/93 MLD \ 

\ 

PAGE:4 

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



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

LABORATORY T E S T S R E S U L T S 
05/11/93 

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

CLIENT I.D : MARATHON OIL 
DATE SAMPLED : 04/15/93 
TIME SAMPLED : 07:45 
WORK DESCRIPTION...: #8 SW-2 

LABORATORY I.D...: 930603-0005 
DATE RECEIVED : 04/20/93 
TIME RECEIVED : 10:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Chloride (Unf i l t . ) 

8020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

363 

4 
ND 
ND 
ND 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

05/05/93 KDS 

04/24/93 MLD 

PAGE: 5 

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

W4 
W e s t e r n A t las 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

jl 

1 
L A B O R A T O R Y T E S T S 

06/04/93 
R E S U L T S 

p ) B NUMBER: 930780 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

H . I ENT I .D : MARATHON OIL 
K T E SAMPLED : 05/12/93 
jlTIME SAMPLED : 08:15 
IIWORK DESCRIPTION...: #1 LYMAN 

I 

LABORATORY I . D . . . : 930780-0001 
DATE RECEIVED : 05/13/93 
TIME RECEIVED : 09:45 
REMARKS : 

I TES • 
• i I or ide ( U n f i l t . ) 

|S020 - AROMATIC VOLATILE ORGANICS 

I Benzene 
Toluene 

j E t h y l Benzene 
Xylenes 

I TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

13.0 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 
1 
1 

mg/L 

! ug/L 
;Ug/L 
| ug/L 
!ug/L 

325.2 (1 ) 

8020 ( 2 ) 

j05/19/93 

05/14/93 

KDS 

KJA 

10703 East Bethany D r i v e 
A u r o r a , CO 80014 
(303) 751-1780 

PAGE:1 

'he analyses, opinions or interpretations cor:air>ea in this report are Dased upon orjservations and material supplied Dv f e c:« nl 'cr *nose exclusive ana conrtaential use this report nas Deen made The interpretations o r ocnions expresses repre

sent the best judgment ot Core Laooratones Core Laboratories, nowever. assumes no responsipilitv and manes no warranty or representations, express or implied, as lo the productivity, proper operations, or protuaixe^ess QI any oil. gas. coai or 

other mineral, property, wen or sand in connector with which such repon is used oi relied upon lor any reason whatsoever This report shall not De reproduced encepl in its entirety. wilhov.it Ihe wntten approval ot Core Laooratones 



W4 
W e s t e r n At las 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
06/04/93 

R E S U L T S 

B NUMBER: 930780 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

I ENT I .D : MARATHON OIL 
TE SAMPLED : 05/12/93 
ME SAMPLED : 08:40 
RK DESCRIPTION...: #2 ARROYO 

LABORATORY I . D . . . : 930780-0002 
DATE RECEIVED : 05/13/93 
TIME RECEIVED : 09:45 
REMARKS : 

EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD ! DATE TECHN 

l o r i d e ( U n f i I t . ) 

8020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 

11.0 

ND 
ND 
ND 
NO 

0.5 

*1 

1 
1 
1 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1 ) 

8020 (2 ) 

05/19/93 KDS 

05/14/93 KJA 

10703 East Bethany D r i ve 
A u r o r a , CO 80014 
(303) 751-1780 

PAGE:2 

The analyses, opinions or mteTyeratons cc-ained m tms repon are Dasea upon observations ana material supplied by the client tor wnose e«ciusive ana contoential use mis report nas been made Tr:e interpret 3:0-5 : r camions expressed repre

sent the best judgment ot Core Laoofatones Core Laporatones. however, assumes no responsibility and makes no warranty or representations, express or implied, as to tne productivity, proper operations, cr p'c^aoeness ot any on. gas, coal or 

other mineral, property, wen or sane n connection with wntch such reoort is used or relied upon lor any reason wnatsoever This reoort snail not be reproduced except in its entirety, without the written approval ot Cere uaporaiories 
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W4 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

1 L A B O R A T O R Y T E S T S 
06/04/93 

R E S U L T S 

W B NUMBER: 930780 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

II ENT I .D : MARATHON OIL 

TE SAMPLED : 05 /12 /93 
TIME SAMPLED : 09:51 
RK DESCRIPTION... : #7 SW-1 

LABORATORY I . D . . . : 930780-0003 
DATE RECEIVED : 05 /13 /93 
TIME RECEIVED : 09:45 
REMARKS : 

TEST DESCRIPTION 

f 
so; 

I 
I 
ii 

I 
i 

i 
I 
i 
i 
ij 
:i 
H 

I 
i 
i 
!| 
il 

I 
I 

FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

j l o r i d e (Unf i I t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
E thy l Benzene 
xy lenes 

19.5 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 ( 1 ) 

8020 ( 2 ) 

05/19/93 KDS 

05/14/93 KJA 

10703 East Bethany D r i v e 
Auro ra , CO 80014 
(303) 751-1780 
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The anaivses, opinions of interpretations contained in :nis reoon are leased upon ooservations ana material supplied bv tne client for whose exclusive and contoe~: a use mis report has been made The interpretations or oomions expressed '• 

sent the best |udgment pi Gore Laboratories. Core Laboratories iowever assumes no responsolity and maKes no warranty or representations, express or imo>ea as :o tne productivity proper operations, or orontaoieness ot any on cas cc 

other mineral. property, well or sand m connection witn wncn sucn reoort is used or relied upon tor any reason whatsoever. This report shall not be reproduced except m its entirety, without the written approval of Core Laboratories 
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W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

II LABORATORY T E S T S 
06/04/93 

R E S U L T S 

>B NUMBER: 930780 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

1 I ENT I.D : MARATHON OIL 
_ J E SAMPLED : 05 /12 /93 
'~~ME SAMPLED : 09:18 

RK DESCRIPTION...: #8 SW-2 
jlTIM 

LABORATORY I . D . . . : 930780-0004 
DATE RECEIVED : 05/13/93 
TIME RECEIVED : 09:45 
REMARKS : 

TEST DESCRIPTION 

J i l o r i d e (Unf U t . ) 

;;8020 - AROMATIC VOLATILE ORGANICS 

FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

I 
ii 
I! F 
i 
I 
ij 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 

522 

3 
ND 
ND 
ND 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

05 /18 /93 VKN 

05/19 /93 KJA 

i • 10703 East Bethany D r i v e 
Au ro ra , CO 80014 
(303) 751-1780 

PAGE:4 

The analyses opinions or interpret a'K>ns contained in this report are based upon DDse^a'.ors ano maienai supplied Dy the cueni tor wnose exclusive and confidential use this repon nas r>e~'" ~aae i he interpretations or opinions expressed repre

sent the best juogment ot Core Laboratories. Core Laboratpnes, however, assumes no 'esponsiourty and manes no warranty or representations, express or implied, as to the proauctivir. c c « r operations, or profitableness ot any oil, gas. coal or 

other mmerai property, well or sand m connection with whicn such repon is used or renee upon tor any reason wnatsoever Tnis repon snail not be reproduced except in its entirety, without :-e written approval ot Core Laboratories. 
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W i 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A Urion'Dresser Company 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
07/27/93 

R E S U L T S 

jJOB NUMBER: 931230 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

• CLIENT I.D : MARATHON OIL CO. 
IDATE SAMPLED : 06/28/93 
TIME SAMPLED : 11:39 

lUORK DESCRIPTION...: SW-1 

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

TEST DESCRIPTION FINAL RESULT LIHITS/*DILUTION UNITS Of MEASURE TEST METHOD DATE TECHN 

[Chloride ( U n f i l t . ) 

|8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

20.2 

ND 
ND 
ND 
ND 

108 

1.0 

*1 

0.5 
0.5 
0.5 
0.5 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

325.2 (1) 

8020 (2) 

Limits (85-115) 

07/19/93 SLS 

07/12/93 CLT 

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

PAGE:1 

The analyses, opinions or interpretations contained m tnis repon are oaseo upon observations ano material supplied Dy the client tor wnose e> i „E ana contioent-ai use tnis repon has oeen made Th*; interpretations or opinions e»oressoc ' e c e -

sent tne Pest ludgment ot Core Laboratories. Core Laooratones nowever. assumes no responsibil ity and makes no warranty or reoresentauons e g r e s s or implied, as to tne productivity, proper operations, or profitableness ot any oil. qas. coa; or 

other mineral , property, well or sand in connection wrrh whicn sucn repon is used or relied upon to ' any reason whatsoever This repon shan no! oe 'eoroduced e>cept m its entirety, witnout the written approval ot Core Laooratones 
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W e s t e r n A t l a s 
I n t e r n a t i o n a l 

•"• L"W Dresser Company 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
07/27/93 

R E S U L T S 

IjOB NUMBER: 931230 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

•CLIENT I.D : MARATHON OIL CO. 
KATE SAMPLED : 06/28/93 
{TIME SAMPLED : 12:12 
IWORK DESCRIPTION...: #1 

LABORATORY I . D . . . : 931230-0002 
DATE RECEIVED : 06/29/93 
TIME RECEIVED : 10:18 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LiMITS/*DlLUTION UNITS Of MEASURE TEST METHOD DATE TECHN 

Ichlor ide ( U n f i l t . ) 

18020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

12.5 

ND 
ND 
ND 
ND 

103 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
X Recovery 

325.2 (1) 

8020 (2) 

Limits (85-115) 

07/19/93 SLS 

07/13/93 CLT 

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

I 
PAGE:2 

~- i analyses, opinions or interpretatipns contained in this report are Dasea upon observations and material supplied Dy the client tor whose exclusive ano confident^1 „se :--s report nas Deen made The interpretations or opinions expressed repre

sent tne Dest judgment ot Core LaDoratones. Core Laooratones. however assumes no resoonsiDiltty and makes no warranty or representations, express or impned as :o ^ productivity, proper pperations, or profitableness ot any oil. gas, coai or 

otner mineral, property, well pr sand in connection with which such repon is used or rened upon tor any reason whatsoever. Tnis repon snail not be reproduced e<cept >n .is entirety without the written approval ot Core Laboratories. 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S 
07/27/93 

R E S U L T S 

JOB NUMBER: 931230 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

LI ENT I.D : MARATHON OIL CO. 
ATE SAMPLED : 06/28/93 

TIME SAMPLED : 12:30 
K DESCRIPTION...: #2 

LABORATORY I .D . . . : 931230-0003 
DATE RECEIVED : 06/29/93 
TIME RECEIVED : 10:18 
REMARKS 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Chloride ( U n f i l t . ) 

|8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

11.4 

ND 
ND 
ND 
ND 

102 

0.5 

•1 

0.5 
0.5 
0.5 
0.5 
1 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
X Recovery 

325.2 (1) 

8020 (2) 

Limits (85-115) 

07/19/93 SLS 

07/12/93 CLT 

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

PAGE:3 

The analyses cc-^icrs J "lerpieiations contained in this repon ate based upon observations and matenat supplied oy Itie client tot wnose eiciustve ana comaentiat use tins tepon nas Deen ^^c-e ~~~ --.6relations ot opinions expressed repre

sent tne oesi luogne^ ci Core Laooratortes. Core Laboratories, however, assumes no responsibility and maxes no warranty or represeniations, express or implied, as to the productivity prooer ooe'aicns or protitaoieness o) any oii. gas, coal or 

other mineral pfooerv *e« or sand in connection with which such repon is used or relied upon tor any reason whatsoever This repon snail not be reproduced except in its entirety, without tne wr-ne^ approval ot Core Laboratories 
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APPENDIX E 

STATE ENGINEER'S FLUID RECOVERY REPORTS 



Mid-Continent Region 
Production United States 

/ J V l \ Marathon 
\ MARATHOM / Oil Company 

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 l i s t of monitor wells (NW)/boreholes (BH) indicates the meter 
readings for f l u i d removed from the Lower Queen as of May 3, 1993. 

LOWER QUEEN 

LOCATION SERIAL 
NUMBER 

DATE READ METER 
READING 

WATER REMOVED 

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 re f l e c t s 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 re f l e c t s an additional 193,931 
gallons which was metered p r i o r to the i n s t a l l a t i o n of an automatic sampling 
device on 1/25/92. 

*** Meter 00209213 on MW-68/BH-94 re f l e c t s 122,618 gallons previously 
a t t r i b u t e d to other locations (6,713 gallons to MW-l/BH-14 and 115,905 
gallons to MW-13/BH-36. 

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

A subsidiary of USX Corporation An Equal Opportunity Employer 



Indian Basin Treatment Project 
Page 2 

Cumulative Lower Queeen f l u i d removal as of May 3,1993 is 18,371.171 Gals. 
This number r e f l e c t s the 321,468 gallons removed prior to i n s t a l l a t i o n of 
the present meters i n December, 1991. 

The below l i s t of monitor wells (MW)/boreholes (BH) indicates the meter 
readings for f l u i d removed from shallow wells under permit RA-8015 as of May 
3, 1993. 

SHALLOW WELLS 

LOCATION SERIAL DATE METER WATER REMOVED 
NUMBER READ READING 

**** NW-13/BH-36 02209212 05/03/93 109305.9 126.981.1 gals. 

***** NW-14/BH-37 02209214 05/03/93 398213.3 398.402.3 gals 

******MW-35/BH-59 98303.5 gals. 

SHALLOW TOTAL 623,686.9 gals. 

**** Meter 02209212 on MW-13/BH-36 re f l e c t s 98,236.2 gallons 
previously a t t r i b u t e d to other locations (188.8 gallons 
to MW-21/BH-44, 98,047.4 gallons to MW-35/BH-59). 

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

****** A meter and pump are not i n s t a l l e d i n MW-35/BH-59 at 
this time. The previous meter, s e r i a l No. 02209212, has 
been moved to MW-13/BH-36. 

The cumulative shallow f l u i d removal as of May 3, 1993 is 630.588.9 
Gals. This number refl e c t s the 6,902 gallons removed from MW-l/BH-
14 and MW-21/BH-44 prior to meter removal. 

I f more information is required, please f e e l free to contact me at 
(915) 687-8312. 

Very t r u l y yours, 

QjL •jfjL4jyr<IL^ 

Al Learned 

AL935l0/nrt 



Indian Basin Treatment Project 
Page 3 

xc: T. C. Lowry - Midland 
D. E. Kenyon - PTC, L i t t l e t o n 
R. F. Unger - Midland 
R. A. Biernbaum - Midland 
C. M. Schweser- IBGP, Artesia 



Mid-Continent Region 
Production United States 

M a r a t h o n PO. BOX 552 
J ^ f R \ n ; | p M i d l a n d . TX 79702-0552 

l * * " ™ " ' 0 , 1 C o m p a n y Telephone 915/682-1626 

June 14. 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 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. 
Cumulative Lower Queen fluid removal as of June 1, 1993 is 19.478.506 Gal. 

WELL/ 
BOREHOLE 

SERIAL 
NUMBER 

INIT'L 
METER 
START 

6/01/93 
METER 

READING 

WATER 
REMOVED 

(Gal) 

PER-WELL 
WATER 

REMOVED 
(Gal) 

MW-58/ 
BH-84 

10239118 
36285324 

0 3240692 3,240,692 
26,922 3,267,614 

MW-59/ 
BH-85 

10259114 
45120581 

0 71108.2 71,108.2* 
83,454 3,069,998 

AJ 
BH-87A 

10239116 

36285325 

0 2933008.0 2,933,008 
84,272' 
46,578 3,063.858 

MW-627 
BH-88 

10239115 

45473975 

0 2057529.9 2,057,529.9 
193.9312 

62,622 2,314,083 

MW-65A7 
BH-91A 

10239117 
45473977 

0 4773486.0 4,773,486 
39,774 4,813.260 

MW-68/ 
BH-94 

02209213 
10239114 
45473979 
45473978 

122618 
0 

588234.6 465,616.6 
2,421,888 

57,862 
4,326 2.949.693 

LOWER 
QUEEN TOTAL 19,478,506 

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

A suDsidiary ot USX Corporation 



Indian Basin Treatment Project 
Page 2 

The following list of SHALLOW ZONE monitoring 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 removal as of Tuesday June 1. 1993 is 634.270.8 Gal. 

WELL/ 
BOREHOLE 

SERIAL 
NUMBER 

INIT'L 
METER 
START 

06/01/93 
METER 

READING 

WATER 
REMOVED 

(Gal) 

PER-WELL 
WATER 

REMOVED 
(Gal) 

MW-l/BH-14 3 02209213 0 — 6,712.5 6.712.5 

MW-13/BH-36 02209212 
02209213 

98236.2 
6712.5 

113000.6 14,764.4 
115,911.4 130.675.8 

MW-14/BH-37 02209214 0 398203.7 398.203.7 
9.64 

176.9s 

398,390.2 

MW-21/BH-443 02209212 0 — 188.8 188.8 

MW-35/BH-593 02209212 188.8 — 98.047.4 
256.16 

98,303.5 

SHALLOW TOTAL 634,270.8 Gal 

4 Meter reading indicated reverse flow equaling this volume (5/93 report). 
5 Meter reading indicated reverse flow equaling this volume (12/92 report). 
6 Meter reading indicated reverse flow equaling this volume (8/92 report). 

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

Very truly yours, 

n» Tr V Robert T. Menzie, Jr.1 

RJM93614/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 

/ A A \ Marathon 
\ 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 f o l l o w i n g table indicates the recorded meter readings fo r f l u i d removed from 
the Lower Queen monitoring wells as o f Tuesday, July 6, 1993. Cumulative Lower 
Queen f l u i d removal through that date i s 20,757,729 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

7/06/93 
METER 
READING 

WATER REMOVED 
(Gal) 

PER-WELL 
WATER. 
REMOVED 
(Gal) 

MW-58 10239118 0 3461016 3,451,016 
26.9221 

3,487,938 

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 
193,931s 

62.6221 2,436,701 

MW-65A 10239117 0 5102850 5,102,850 
39.7741 5,142,624 

MW-68 02209213 122618 802032 679,414 
2,484,0761 3,163,490 

LOWER QUEEN TOTAL 20,757,729 gallons 

* Metered uni ts are barrels. " 
1 Previously metered recovered volumes. 
2 Water recovered during interference t e s t conducted 2/19-24/93. 
3 Tota l p r i o r to automatic sampling device i n s t a l l a t i o n on 1/25/92. 

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

A subsidiary of USX Corporation 



Indian Basin Treatment Project 
Page 2 

The fo l lowing table indicates the meter readings f o r f l u i d removed from Shallow 
zone monitoring wel ls under permit RA-8015 as o f Tuesday, July 6, 1993. The 
cumulative shallow f l u i d removal through tha t date i s 637,835 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

07/06/93 
METER 
READING 

WATER 
REMOVED 
(Gal) 

PER-WELL 
WATER 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 116564.2 18,328 
115,9111 134,239 

MW-14 02209214 0 398203.7 398,204 
1871 398,391 

MW-21 1891 189 

MW-35 98.3031 98,303 

SHALLOW TOTAL 637,835 gallons 

Previously metered recovered volumes. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings f o r the meters current ly i n s t a l l e d on each we l l . Ear l ie r 
readings from meters tha t have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to s impl i fy the tables 
and associated footnotes . 

I f more informat ion i s required, please contact me at (915) 687-8312. 

Very t r u l y yours, 

Robert J. Menzief 

RJM93714/nrt 

xc: T. C. Lowry - Midland 
D. E. Kenyon - PTC, L i t t l e t o n 
R. F. Unger - Midland 
R.. A. Biernbaum - Midland 
C. M. Schweser- IBGP, Artesia 
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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 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 
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 I I 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. 
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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-61 A). 

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 wells 
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 verify 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 is 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 
chloride, 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 (SEO) 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 

Well Number July August September Quarter Total (Bbls) 

MW-58 (BH-84) 3,300 6,859 4,643 14,802 

MW-59 (BH-85) 3,125 3,914 2,275 9,314 

MW-61 A (BH-87A) 4,929 6,747 4,824 16,500 

MW-62 (BH-88) 3,355 4,712 3,263 11,330 

MW-65 A (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 

* A verage 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 

wells (MW-13 and MW-69). 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 
barrels. 

SHALLOW ZONE FLUID RECOVERY 

Well Number 
JULY 

Cond./Water 
AUGUST 

Cond./Water 
SEPTEMBER 
Cond./Water 

Quarter Total 
(Bbls) 

Cond./Water 

MW-13 (BH-3 6) 9.6* 10.5* 12.9* 33* 

MW-14 (BH-3 7) NP (DRY) NP (DRY) NP (DRY) 0* 

Sump A l l NP (DRY) NP (DRY) NP (DRY) 0/0 

Sump 16 A 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-3 9), 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 pis. 
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TABLE 3 
HISTORICAL SUMMARY OF BENZENE IN SHALLOW ZONE GROUNDWATER 

THIRD QUARTER 1993 

Benzena ug/L) using EPA Method 8020 unless indicated otherwise 
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-Z4) NS NS NS NS NS NS NS DRY 
MW-4 (BH-261 NS NS NS NS NS NS NS DRY 
MW-5 (BH-2J) NS NS NS NS NS NS NS DRY 
MW-4 (BH-29) NS NS NS NS NS NS NS DRY 
MW-7 (BH-30) NS NS NS NS NS NS NS DRY 
M W - I (BH-3I) NS NS NS NS NS NS NS DRY 
MW-»(BH-32) NS NS NS NS NS NS NS DRY 

MW-10 (BH-33) 2300 2300 1 7 8 0 " 1 8 4 2 " 2100 NS NS DRY 
MW-11 (BH-34) 3000 3800 3 0 8 7 " 2 1 9 9 " 2942* 2746* FP FP 
MW-12 (BH35) 3800 NS NS NS NS NS NS DRY 

MW-13 (BH-34) 3100 3000 3 4 9 2 " 2 7 0 8 " NS NS PUMP PUMP 
MW-14 (BH-37) 5 1 0 0 " NS NS NS NS NS PUMP PUMP 
MW-15 (BH-38) 5100 NS NS NS NS NS NS DRY 
MW-16 (BH-J9) 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 2 6 3 9 " 2700 3300 NS NS DRY 
MW-19 ( B H - O 4700 NS 3 1 9 5 " 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 4 3 5 3 " NS NS NS DRY 
MW-23 (BH-«) 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-53) NS NS NS NS NS NS NS DRY 
MW-30 (BH-54) NS NS NS NS NS NS NS DRY 
MW-31 (BH-55) <1 NS NS 332 " 9* NS NS DRY 
MW-32(BH-56) 200 NS NS NS NS NS NS DRY 
MW-33 (BH-57) 6300 NS NS NS NS NS NS DRY 
MW-34 (BH-38) 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* 1 6 6 " 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-«4) 200 170 NS NS NS NS NS 22* 
MW-42 (BH-45) <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 1 0 " 9 7 " 12 14 7* 6* 
MW-45 (BH-48) <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-71) <1 <1 NS 4 7 " NS NS NS DRY 
MW-49 (BH-72) 35 NS NS NS NS NS NS 210* 
MW-50 (BH-73) <1 <1 4 " 4 " 8* 8* <1 < 3 * 
MW-51 (BH-74) 800 <1 NS NS NS NS NS DRY 
MW-52 (BH-75) <1 NS NS 5 " NS NS NS DRY 
MW-S3 (BH-77) <1 NS NS NS NS NS NS DRY 
MW-54 (BH-80) <1 <1 9 " 8 " 62* 14* 10* < 3 * 
MW-55 (BH-81) 940 400 2 9 6 " 4 8 3 " 215 ' 390 412* 625* 
MW-56 (BH-83) 2200 1000 NS 1 1 1 4 " 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 

SUMPA-10 FP FP FP FP FP FP FP DRY 
SUMP A l l 1400 2900 3 0 3 3 " 1258 ' * 2815* NS NS DRY 
SUMP A-16 240 2000 1 2 3 3 " 1 4 9 5 " 632* 741 " 707* DRY 

U. tnlmn HiDi Sprint W. <1 <1 <1 <1 <1 <1 <1 <1 

Bolded wel number* = Designated wells for quarterly sampling in Marathon Treatment Plan I 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 

3QTABI.E3.XLS 



X 

3 
CO 

a. 
S < 
ca 

5 
o 2 

™ S ca z < 
a 

Ul o 

5 I 
3 
O 
CC 

o 

X 
CJ 
z < 
CC 

r t LO 
CN ^ 

a a 
z z 

a 
z 

»- CO 

Q a cn 
Z Z Z 

Q Q U5 
Z Z Z 

a a 
z z 

cn n 
o i cn 

z z z 

o o o 
z z z 

o o o 

Q Q Q 
Z Z Z 

a 
z 
£ 
CL
IO 

X 

E o. -S 
> a. .S 
i 3 co 

ca < 
r -
O 
co 

.£ E 

© K . 2 
= c S o-
£ o " E 
2 a e B 
0 c a « 
- ° o o 
1 5 2 Z 
£ '5 11 « 
r . 2 
c X O U) 
CO u z z 



FIGURES 





QC 
LU 
r-
< 

Q 

O 
CC 
o 
z 
LU 
LU 
D 
O 
LT 
UJ 

o 

cvj 
LU 
QC 
D 

g 
LL 

LU 

(0 
> 

< 

> 

LU 

UJ 

(0 
B 

8 o 
q s 
ra 

( j_33d) ISrN 3 A 0 8 V N O U V A 3 1 3 
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APPENDIX A 

JULY 1993 GAUGING, PURGING, AND SAMPLING FIELD SUMMARY 



J u l y 21, 1993 

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

Re: Indian Basin Remediation Project 

Dear Mr. Menzie: 

On Tuesday, J u l y 12, 1993 at 7:00 a.m., Southwestern 
Laboratories (SwL) began the q u a r t e r l y sampling p r o j e c t a t 
the Indian Basin Gas Plant. This sampling p r o j e c t was 
completed on Thursday, Ju l y 15, 1993 a t 1:00 p.m. During 
the 3 day per i o d , 30 we l l s were examined and 23 w e l l s were 
sampled. Of these 23 sampled w e l l s , 9 were pumped using 
the Grundfos pump. The order i n which they were sampled 
was based on the January data and discussion w i t h you. 
The order i s as f o l l o w s : 

Tuesday, July 13, 1993 

MW-70 
MW-67 
Equipment Blank No. 1 
MW-64 
MW-66 
MW-63 

Wednesday, J u l y 14, 1993 

MW-54 
MW-60 
Equipment Blank No. 2 
MW-55 
MW-57 

On Tuesday, J u l y 20, 1993, the samples were shipped t o PTC 
and Core Laboratories. The samples shipped t o 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. 1 

Equipment Blank No. 2 

The samples shipped t o Core Laboratories are: 

MW-41 dup. 
MW-60 dup. 
MW-64 dup. 

MW-68 dup. 
Sample No. 1 
Sample No. 2 

Sample No. 
SW-1 dup. 



SWL 

I f you have any questions, please f e e l f r e e t o c a l l me at 
(915) 683-3340. 

Sincerely, 

A l l a n B. Johnston 
P r o j e c t Manager 
Southwestern Laboratories - Midland EAS 

ABJ/jjc 
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CLIENT: Marathon O i l 
LOCATION: Indian Basin 

NOTES: 

MW-39 - Bailed dry a f t e r 

MW-41 - Bailed dry a f t e r 

MW-43 - Bailed dry a f t e r 

MW-65 - Bailed dry a f t e r 

Company 
Gas Plant 

approximately 3 gals, 

approximately 5 gals, 

approximately 3.5 gals, 

approximately 1 g a l . 



APPENDIX B 

JULY 1993 LABORATORY REPORTS 
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SOUTHWESTERN LABORATORIES 
1703 West Industrial Avenue * P.O. Box 2150, Midland, Texas 79702 * 915/683-3349 

Client Marathon Oil Company 

P.O. Box 552 

Midland, Tx. 79702 

Attn: Bob Menzie 

Project Indian Basin Gas Plant 

Client No. 6546001 
Report No. M3-09-025 
Report Date 09/07/93 12:38 

Oate Sampled 09/01/93 

Sample Type Water 

P.O. # 

Sampled By SwL Field Services 

Transported by SwL Field Services 

Oate Received 09/02/93 

Lab No. 

M3-09-025-01 

M3-09-025-02 

Sample Ident i f i ca t ion 

Equipment Blank 

MW-71 

iewed By 

SOUTHWESTERN LABORATORIES 

ALLAN B. JOHNSTON 



loUTHUESTERN LABORATORIES 
Order * M3-09-025 Page 2 
09/07/93 15:00 TEST RESULTS BY SAMPLE 

Client: Marathon Oil Company 

Sample: 02A MW-71 Collected: 09/01/93 14:21 

Detection Date 

Test Name Method Result Units Limit Started Anal vst 

CHLORIDE SM 4500-CL.B 9 mg/L 09/02/93 WJJ 



WESTERN LABORATORIES 

Order # M3-09-025 

09/07/93 12:38 

Client: Marathon Oil Company 

Page 3 

TEST RESULTS BY SAMPLE 

Sample Description: Equipment Blank Lab No: 01A 

Test Description: BTEX - WATER SAMPLE Method: EPA 602 

Collected: 09/01/93 

Test Code: BTEX U 

Date Started 09/02/93 

Detection Limit 0.004 

Method EPA 602 

Analyst LWD 

Units mg/L 

Compound Results 

BENZENE < 0.004 

TOLUENE < 0.004 

ETHYLBENZENE < 0.004 

XYLENE < 0.004' 

Sample Description: MU-71 Lab No: 02A 

Test Description: BTEX - WATER SAMPLE Method: EPA 602 Test Code: BTEX_W 

Collected: 09/01/93 14:21 

Date Started 09/02/93 Analyst LWD 

Detection Limit 0.004 Units mg/L 

Method EPA 602 

Compound Results 

BENZENE < 0.004 

TOLUENE < 0.004 

ETHYLBENZENE < 0.004 

XYLENE < 0.004 





C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y * E S T S R E S U L T S 
33/17/93 

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

CLIENT I.D : 
ATE SAMPLED : 07/15/93 
I ME SAMPLED : 10:50 
(ORK DESCRIPTION. . .: MU-41 

LABORATORY I.D...: 931392-0001 
DATE RECEIVED : 07/21/93 
TIME RECEIVED : 10:25 
REMARKS : 

EST DESCRIPTION I FINAL RESULT LIMITS/'DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Chloride ( U n f i I t . ) 

020 - AROMATIC VOLATILE CRGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 
4-Bromofluorobenzene (surrogate) 

242 

12 
ND 

22 
ND 

112 

jmg/L 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

325.2 (1) 

8020 (2 ) 

L i m i t s (85-115) 

07 /28/93 DME 

;08 /02 /93 CLT 

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

-AGE : 1 

Tne analyses, opinions ^leureianons coniamea in mis report are oased upon observations anc Tatena s.DGi-ea Dv !ne cueni ior wnose eiciusive ana confidential use tnis reoort nas oeen maae i ne -•.er~u!e:a;-c^s or opinions expressed repre

sent the best lUdgment o' Core Laooratones Core LaDoratones, however, assumes no responsibility ana ma-es no warranty or representations, eipress or implied, as to tne productivity, proper operations c o~ruaoieness ol any on. gas, coal or 

otnef mineral, property. «*en or sana in connection with wmch such report is used or relied uoon tor any reason whatsoever This report shall not be reproduced except in its entirety witnout me written approval c Cce Laboratories 



W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S R E S U L T S 
08 /17 /93 

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

;LIENT I.C •. 
iATE SAMPLED : 07/14/93 
• I ME SAMPLED : 10:50 
(ORK DESCRIPTION. . . : MW-60 

LABORATORY I . D . . . : 931392-0002 
DATE RECEIVED : 07/21/93 
TIME RECEIVED : 10:25 
REMARKS : 

EST DESCRIPTION FINAL RESULT LlMiTS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

hI or i de (Unf i 1 1 . ) 

020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
Ethy l Benzene 
XyIenes 
^-Bromof luorobenzene ( s u r r o g a t e ) 

10.7 

ND 
ND 
ND 
ND 

107 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 

< mg/L 

ug/L 
•ug/L 
ug/L 
ug/L 
% Recoverv 

325.2 (1 ) 

3020 (2 ) 

im i t s (35-115) 

08/02/93 DME 

07/26/93 CLT 

10703 East Bethany D r i v e 
Aurora, CO 80014 
(303) 751-1780 

PAGE: 2 

- snaivses, opinions ot mifemieiaiions contained m inis iepon are Dasea upon observations ara material succi>eo bv ine cr.em tor wnose exclusive ano coriioe'-i a „Se s 'epcr. nas been maoe The interpretations or opinions exoressea repre-

me best |udqment ot Core Laboratories. Core Laboratories, nowever. assumes no responsibility ana mawes no wananrv or representations, express or .mpiiea as :c me oroauctivity. proper operations, or protitaoleness ot any on, gas, coal or 

::~^r mineral, property, wen or sane in connection with wmcn sucn report is useo or re^ed upon 'or any reason wnatsoever Tnis report snail not be reproduced e>ceot 'ft :S entirety, witnout the written approval ot Core Laboratories. 



W A 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
08/17/93 

R E S U L T S i 

[JOB NUMBER: 931392 CUSTOMER: MARATHON Oi L COMPANY ATTN: BOB MENZIE \ 

CLIENT I.D : 
ATE SAMPLED : 07/13/93 
I ME SAMPLED : 13:05 
|J0RK DESCRIPTION. . . : MW-64 

LABORATORY I.D...: 931392-0003 
DATE RECEIVED : 07/21/93 
TIME RECEIVED : 10:25 
REMARKS : 

EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE :TEST METHOD DATE 

Ch t o r i d e (Unr I i t . ) 

020 - AROMATIC VOLATILE ORGANICS 

Benzene 
To Iuene 
Ethy l Benzene 
Xylenes 
4-Bromof luorobenzene ( s u r r o g a t e ) 

ND 
ND 
ND 

106 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

ug/L 
ug/L 
I ug/L 
jug/L 
% Recovery 

325.2 (1) 

:8020 (2) 

L i m i t ; (85-115) 

08 /02/93 

07/26/93 

10703 East Bethany D r i v e 
Aurora , CO 80014 
(303) 751-1780 

PAGE:3 

-c ana'*ses. ooimuns or "Tern ret at ions coniainea in tnis reoort are cased uoor ::£c~.a; ons ana material supplied oy tne cuent tor wnose exclusive ana confidential use ims reoo-r - z *~e~ "iaae 'ne interpretations or opinions expressed repre

sent tne oest ludqment ot Core Laooratones Core Laboratories, noweve' ass ies -c -esponsiOmty ano maKes no warranty or representations, express or implied, as to tne product". "> proper operations, or profitableness ot any oil. gas, coai or 

diner mmerai property, wen or sano in connection with which sucn repon is useo c' -~ eo uoon lor any reason wnatsoever. This report shall not be reproduced except m its entirety wT-c*,! 'ne written aooroval ol Core Laboratories. 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n te r -na t iona l 

L A B O R A T O R Y T E S T S R E S U L T S 

08/17/93 

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

CLIENT I.D : 
[DATE SAMPLED : 07/13/93 
TIME SAMPLED : 14:50 
IWORK DESCRIPTION...: MW-68 

LABORATORY I.D...: 931392-0004 
DATE RECEIVED : 07/21/93 
TIME RECEIVED : 10:25 
REMARKS : 

[TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Ch lo r ide ( U n f i I t . ) 23 1 mg/L 325.2 (1) 07/28/93 DME 

3020 - AROMATIC VOLATILE ORGAN ICS *50 8020 ( 2 ) 08/02/93 CLT 

Benzene 150 25 ug/L 
Toluene 230 25 ug/L 
E thy l Benzene 110 25 ug/L 
Xylenes 1100 25 ug/L 
4-Bromof luorobenzene ( s u r r o g a t e ) 1 13 0 % Recovery L i m i t s (85-115) 

10703 East Bethany D r i ve 
Aurora, CO 80014 
(303) 751-1780 

PAGE:4 

The analyses, opinions or inieroretations ccmainea in tnis -eoc-r a:y oasea uoon oDservat'Ons ana material sucolied by the client tor wnose e<c^sive ano coi'oential use tnis report nas Peen maoe I ne interpretations or opinions eicressea reo'e-

sent tne best judgment of Core Laboratories Core Laooratones nowever assumes no responsibility ana manes no warranty or representations express or implied, as to the productivity, proper operations, or crotitableness ot any oil. gas. coai or 

other mineral, property, well or sand in connection witn when s^cn repon is used or renea upon tor any reason whatsoever This report shan not pe reoroduced except in its entirety, without the written approval ot Core Laboratories. 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
i n t e r n a t i o n a l 

LABORATORY T E S T S R E S U L T S 
08/17/93 

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

'CLIENT I.D : LABORATORY I.D...: 931392-0005 
•KATE SAMPLED 07/15/93 DATE RECEIVED • 07/21/93 
• I ME SAMPLED 08:50 TIME RECEIVED • 10:25 
WORK DESCRIPTION. . . : SAMPLE NO'. 2 REMARKS : 

EST DESCRIPTION INAL RESULT L!MITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

hI or i de ( U n f i I t . ) 

020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 
-. - Bromof luorobenzene ( s u r r o g a t e ) 

12.9 

ND 
ND 
ND 
ND 

106 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

] 325.2 ( 1 ) 

18020 ( 2 ) 

L i m i t s (85-115) 

08/02/93 DME 

07/26/93 CLT 

10703 East Bethany D r i ve 
Aurora, CO 80014 
(303) 751-1780 

PAGE: 5 

'~e analyses, opinions ot interpretations containec >r $ -reo'" are oaseo upon ooservaiions ano material supplied by ine cuent ror wnose exclusive ana ccntoer^ jse tnis repon nas oeen maae Tne interpretations or opinions e*D*essec 

sent tne best judgment ot Core Laboratories. Core Laoora.ces nowever. assumes no responsibility ana maKes no warranty or representations, express or irrc,ea as to tne productivity, proper operations, or protitaoleness of any a:' cas : 

otner mineral, property, well or sand in connection w>tn w^tcr ^.cn -econ is used or rened upon tor any reason whatsoever This report shall not be reproduced eiceot m its entirety, witnout tne written approval ot Core Laboratories 



APPENDIX C 

BENZENE CONCENTRATION VS TIME GRAPHS 
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APPENDIX D 

RANCHER WELL, PLANT WELL, AND SPRING LABORATORY REPORTS 



W i 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

. A B O R A T O R Y T E S T S 
08/17/93 

R E S U L T S 

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

LI ENT I.D : 
ATE SAMPLED : 07/15/93 
IME SAMPLED : 08:31 
ORK DESCRIPTION...: SAMPLE NO. 1 

LABORATORY I . D . . . : 931392-0006 
DATE RECEIVED : 07 /21/93 
TIME RECEIVED : 10:25 
REMARKS : 

EST DESCRIPTION :'NAL RESULT J L1MITS/*DILUTI ON I UN ITS OF MEASURE I TEST METHOD DATE TECHN 

Ch lo r i de ( U n f i I t . ) 

B020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 
4-Bromof luorobenzene ( s u r r o g a t e ) 

15.0 

ND 
ND 
ND 
ND 

104 

0.5 

M 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
» Recovery 

325.2 (1 ) 

18020 (2) 

^L im i t s (85-115) 

08/02/93 DME 

07/27/93 CLT 

10703 East Bethany D r i v e 
Au ro ra , CO 80014 
(303) 751-1780 

PAGE:6 

'"rt ^naivses. opinions or interpretations conU'i'eo m 'us ~ h'e oasea uaon ooservations ann material supplied Ov ine cient ' c ŵ osfe elusive ano coi"<:entiai use mis repon nas been marie IN; .nseipreiauons or opinions exoressec 'eore-

sent tbe best ludgment ot Core Laboratories Core Laooratorirs "owever. assumes no responsibility ana maKes no warranty or 'eoresentations. exoress or implied, as 10 tne productivity, proper operations, or provableness oi any oil. gas. ccai or 

otner mineral, property, well or sand in connection with wncn -eoon is used or rened UDon tor any reason wnatsoever. Tnis -econ snan not be reproduced except m its entirety, without the written approval ot Core Laboratories 
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W4 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
08/17/93 

R E S U L T S 

[JOB NUMBER: 931392 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE 

I ICLIENT I.D : 
•bATE SAMPLED : 07/15/93 
BriME SAMPLED : 09:44 
miORK DESCRIPTION...: SAMPLE NO. 3 

LABORATORY I.D...: 931392-0007 
DATE RECEIVED : 07/21/93 
TIME RECEIVED : 10:25 
REMARKS : 

TEST DESCRIPTION FINAL RESULT 1M1TS/*D1LUT10N UNITS OF MEASURE TEST METHOD DATE TECHN 

Ch lo r i de (Unf l I t . ) 

3020 ~ AROMATIC VOLAT1.E ORGANICS 

I 
I 
I 

i 
i 
i 
i 

ij 

i 
i 
i 
i 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 
4-Bromofluorobenzene ( s u r r o g a t e ) 

13.3 

ND 
ND 
ND 
ND 

109 

mg/L 

ug/L 
!ug/L . 
j ug/L 
•ug/L 
% Recovery 

I325.2 (1) 

8020 (2) 

Limits (85-115) 

08/02 /93 DME 

07 /27 /93 CLT 

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

PAGE:7 

' 'rv anaivses. opinion1; o~ '••e'cetations contained m tnis report are DaseO upon ooserva;ior-c ~ " e ' o- v.cc eo Dv tne client tor wnose exclusive ano contiaential use mis 'eoon nas own —-̂ oe T~-r "e'Dr etal tons or opinions expressed repre

sent tne oest luogment c --ce ^aooratones Core Laooratones, nowever. assumes no resoonsiDmtv ana "^a^es no warranty or representations, express or implied, as to the productivity, oroper operations, or profitableness ot any oil. gas. coal or 

other mineral, prooertv we" y sano in connection with which such repon is used or reued upon tor any reason wnatsoever. Tnis report snail not be reproduced except m its entnetv, without the wntten approval ot Core Laboratories 



I 

I 
I 
s 

i 

W i 
W e s t e r n At las 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y ' E S T S 
:S/17/93 

R E S U L T S 

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

(CLIENT I.D : 
3ATE SAMPLED : 07/15/93 
11 ME SAMPLED : 07:42 
IJORK DESCRIPTION... : SW-1 

LABORATORY I . D . . . : 931392-0008 
DATE RECEIVED : 07/21/93 
TIME RECEIVED : 10:25 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTI ON I UN ITS OF MEASURE TEST METHOD DATE TECHN 

i lChtonde (Unf i I t . ) 

^3020 - AROMATIC VOLATILE ORGAN ICS 

I 
| 

I 
ij 

ii 

! 

I 
I 
i 
I 
•i 

I 
i 
r 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 
4-Bromofluorobenzene ( s u r r o g a t e ) 

21 

ND 
ND 
ND 
ND 

104 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

325.2 (1 ) 

8020 (2 ) 

i L i m i t s (35-115) 

08/05/93 DME 

07/27/93 CLT 

10703 East Bethany D r i ve 
Aurora, CO 80014 
(303) 751-1780 

PAGE : 

' -it1 analyses, opinion c • '-'oretatc ; :c":aineo m ims reoon are oaseo uoon observations ana mate- a ec 're cnem tor wnose exclusive ano confidential use tnis reoon nas been maoe f ie •nte'preiatiO'"? cr opinions expressed repre

sent the Dest ludamem ot ^cre LaDO'Sices Core Laooratones, nowever, assumes no responsibility ano ""~*es no wafrantv or representations, express or implied, as to tne productivity, proper operations, or Drotitar>eness ot any on. gas, coai or 

other mineral, property, wen or sano m co-nectidn witn wnicn sucn repon is used or reneo upon for any reason wnafsoever Tnis report shall not be reproduced except in its entirety, without tne written approval ot Core Laboratories. 



W4 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
08/17/93 

R E S U L T S 

1JOB NUMBER: 931392 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE 

CLIENT I.D : 
[DATE SAMPLED : 07 /13 /93 
TIME SAMPLED : 13:05 
WORK DESCRIPTION...: TRIP BLANK 

LABORATORY I.D...: 931392-0009 
DATE RECEIVED : 07 /21 /93 
TIME RECEIVED : 10:25 
REMARKS : 

TEST DESCRIPTION FINAL RESUL iLIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethy l Benzene 
Xylenes 
4-Bromofluorobenzene ( s u r r o g a t e ) 

ND 
KD 

ND 
I 09 

*1 

0.5 
0.5 
0.5 
0.5 
0 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

8020 (2) 

' L i m i t s (85-115) 

07/26/93 CLT 

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

PAGE : 9 

' - ?."a .Ees ootmons or interpretations contained in mis reoon a'n iiastfO ..cc~ :cs = -. = ' o~s ana material supplied Dv the cnent tor whose exclusive and confidential use ir-ns 'econ ra; -naae T~e 'nte'pretalions or oomions expressed recre

ment tne Dest luogment ol Core Laboratories. Core Laboratories, nowever ass ies --c 'esconsionity and manes no warranty or representations, express or implied, as to me prpouctivr* pooer operations, or profitableness ot any oil. gas, coai or 

other mineral, property, weU or sand in connection with whicn sucn reoon is useo or -e-eo uoon tor any reason wnatsoever This report shall not be reproduced except m its entirety, witnout :-e written aoorovai of Core Laboratories. 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

Q U A C O N 1 S 0 
08/17/93 

R E P O R T 

JOB NUMBER : 931392 CUSTOMER: MARATHON OI'. COMPANY ATTN: BOB MENZIE 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT 'ORIGINAL SPIKE PERCENT 
TYPE SUB-TYPE 

I 
I .0. VALUE (A) '.ALUE (B) ( |A-B ) VALUE RECOVERY i VALUE ADDED RECOVERY 

PARAMETER: Chlo r ide ( U n f i I t . ) 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 

BLANK ICB 930728 <1 
BLANK jCCB 930728 <1 
STANDARD ICV G930728B 49 50 98 
STANDARD CCV S160 171 160 107 
SPIKE MS 931381-2 61 10 50 102 
DUPLICATE MD 931381-2 10 ' 0 0 

PARAMETER:ChI or i de (Unfilt.) 
REPORTING LIMIT/DF: 0.5 UNITS:rog/L 

DATE/TIME ANALYZED:08/02/93 10:47 
METHOD REFERENCE :325.2 (1) 

QC BATCH NUMBER:275671 
TECHN1CIAN:DMEl 

BLANK ICB 930802 <0 5 ;j 
BLANK CCB 930802 <0 5 
BLANK CCB 930802 <0 5 'i 

!j BLANK CCB 930802 <0 5 
STANDARD ICV G930728C 5 0 5 0 100 
STANDARD CCV S16.0 16 5 16 0 103 i 

STANDARD CCV S16.0 16 5 16 0 103 
STANDARD CCV S16.0 15 2 16 0 95 
SPIKE MS 931367-2 5 1 •| <0.5 5 0 102 
SPIKE MS 931381-28 12 0 7 5 0 92 
SPIKE MS 931381-38 12 0 .. 7. - 5 0 92 
DUPLICATE MD 931367-2 <0 5 <0.5 NC 
DUPLICATE MD 931381-28 7 4 7. * 0 
DUPLICATE MD 931381-38 7 4 7.4 0 

PARAMETER:ChI or i de (Unfilt.) 
REPORTING LIMIT/DF: 1 UNITS:mg/L 

DATE/TIME ANALYZED:08/05/93 07:39 
METHOD REFERENCE :325.2 (1) 

QC BATCH NUMBER:275890( 
TECHNICIAN:DME 

BLANK 
BLANK 
BLANK 
STANDARD 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

| ICB 
| CCB 
| CCB 
ICV 
CCV 
CCV 
MS 
: MD 

930805 
930805 
930805 
G930728B 
S160 
S160 
931373-4 
931373-4 

<1 
<1 
<1 
53 

155 
159 
60 

7 

50 
160 
160 

106 
97 
99 

50 106 

10703 East Bethany D r i v e 
Auro ra , CO S0014 
(303) 751-1780 

PAGE:10 

"' analyses op:- c~ v nt era relations contained m mis reoort a>e oased uoor 

sent tne best luogmen 0' Core Laooratones. Core Laooratones, however, assume 

other mineral, propery wed or sand m connection wnn which such report is used or 

:-*.=• ;r= ?.rc ~a'e* ai supplied Ov tne client tor wnose exclusive ana confidential use tnis reoon na; r>?e'" ~ = : 

E -c 'esoonsiDiiitv ano manes no warranty or representations, express or implied, as to tne productivity crow 

•~ ec uoon tor any reason whatsoever This report shall not be reproduced except in its entirety without tne w 

: - ' s interpretations or opinions expressed repre-

- cocrations. cr profitableness bl any oil, gas, coal or 

'"*»" aporovai ot Core Laboratories. 



WA 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

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 1980 

(5) 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 W8ter And Fluvial Sediments, Book 5, Chapter A l , 1985 

(9) Federal Register, Friday, June 7, 1 9 9 1 , (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 ( I I , 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) A S T M , Section 5, Petroleum Products, Lubricants, and Fossil Fuels, Volume 0 5 . 0 5 , 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 f rom final results due to digestion and/or dilution of sample into analytical ranges. 

The "Time Analyzed" in the QA report refers to the start t ime of the analytical batch wh ich 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 "Technic ian" 

using the fo l lowing codes: 

Subcontract Laboratory Code 

Core Laboratories - Anaheim, CA • A N 

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 •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 8 0 0 1 4 
(303) 7 5 1 - 1 7 8 0 

"" T? analyses, opinions or interpretations containeo m t-'s -ec-:~ casec upon ooservations ana material supplied Oy tne client tor wnose exclusive ana ccn'Cr-' .se tnis reoor na:, Deen made ! he interpretations or opinions eio'esseo rece-

sent tne Dest judgment ol Core Laooratones Cere Laooratones ~owever. assumes no responsiomtv and makes no warranty or representations, eipress or imp-iec as to the productivity, proper operations, or profitableness ot any on gas coai Of 

mineral, property. w#H or sand in connection with wn.cn soc.~- 'eoon is used or reneo upon tor any reason whatsoever. This report snail not Oe reproduced eiceot >n its entirety without tne written approval ot Core Laboratories 



WA 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
08/17/93 

R E S U L T S 
! 

JOB NUMBER: 931392 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE j 

CLIENT I.D : 
DATE SAMPLED : / / 
TIME SAMPLED : : 
WORK DESCRIPTION...: METHOD BLANK-1 

LABORATORY I.D...: 931392-0010 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION :NAL RESULT L I MITS/*DILUTI ON UNITS OF MEASURE TEST METHOD DATE TECHNI 
- I 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene ND 
"o luene ND 
Ethy l Benzene ND 
Xylenes ND 
•*-Bromofluorobenzene ( s u r r o g a t e ) 100 

*1 

0.5 
0.5 
0.5 
0.5 

•ug/L 
I ug/L 
ug/L 
ug/L 
% Recovery 

8020 (2 ) 

L i m i t s (85-115) 

07/26/93 CLT 

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

PAGE:1 

~"H analyses opinions OT mteroretattons contained >n n>s -hzc c-iisec uoon Observations ana material suboneo Dy die client tor wnose exclusive ana connoentiai use ids r̂ oon nas r>een maoe The interrelations or opinions eioressec •ece-

:,om tne pest judgment ot Core Laboratories Core iacora:or-es -cwever assumes no responsibility ana rnaKes no warranty or representations, express or .monea. as io ;ne orooucuv-ry oroper operations, or protitabieness ot anv on gas cca. cr 

other mineral, orooerty. well or sana in connection with wn>cr s -̂cr -eoon is used or relied upon tor any reason whatsoever. Inis repon shall not be reproduced except m us entirety, without the written approval ot Core Laboratories. 



C O R E L A B O R A T O R I E S 
W e s t e r n At las 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S R E S U L T S 
08/17/93 

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

CLIENT I.D : 
DATE SAMPLED : / / 
TIME SAMPLED : : 
WORK DESCRIPTION...: METHOD BLANK - 2 

LABORATORY I.D...: 931392-0011 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

8020 - AROMATIC VOLATILE ORGAN ICS *1 8020 (2 ) 08/02/93 CLT 

Benzene ND 0.5 ug/L 
Toluene ND 0.5 ug/L 
Ethy l Benzene ND 0.5 ug/L 
Xylenes ND 0.5 ug/L 
4-Bromof luorobenzene ( su r roga te ) 105 0 % Recovery L i m i t s (85-115) 

10703 East Bethany Dr ive 
Au ro ra , CO 80014 
(303) 751-1780 

PAGE:2 

analyses, opinions c --~<ca'a:tOri x - a nea m this reoon are cased upon oDservations and material suponea by tne client tor w-.cse ^elusive ano ccnnaennai use tms reoon nas Deen maoe . Tr,e -,?r;ye,a:'0"s z-r opinions expressed repre

sent the best judgment or Cce Lacerates Core Laboratories, nowever assumes no responsibility ana makes no warranty or representations, express or implied, as to tne productivity, proper operations cr provaceness ot any on. gas, coal or 

otner mineral, property, wen or sand in correction with whicn such repon is used or relied upon tor any reason wnatsoever This repon snail not be reproduced except in its entirety, without the written approval ot Core Laboratories. 
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C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

LABORATORY T E S T S R E S U L T S 
08/27/93 

JOB NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

CLIENT I.D : MONTHLY 
DATE SAMPLED : 08 /03/93 
TIME SAMPLED : 11:50 
WORK DESCRIPTION...: #1 

LABORATORY I . D . . . : 931479-0001 
DATE RECEIVED : 08 /04 /93 
TIME RECEIVED : 09:40 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Chlo r ide ( U n f i l t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 
4-Bromof luorobenzene ( s u r r o g a t e ) 

13.1 

ND 
ND 
ND 
ND 

106 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

325.2 ( 1 ) 

8020 ( 2 ) 

L i m i t s (85 -115) 

08/25/93 VKN 

08/17/93 CLT 

10703 East Bethany D r i v e 
Aurora , CO 80014 
(303) 751-1780 

PAGE:1 

The analyses, opinions or interpreialions contained in tnis reoon are Dased uDon observations ano material suppneo Dy the client tor wnose exclusive ana cc^ceHiai use this rerjon ias oeen made. The interpretations or opinions expressed repre

sent the best judgment ot Core Laboratories. Core Laooratones. nowever assumes "o responsibility ano manes no warranty or representations eio<ess c ~z>e<3 as to the productivity, proper operations, or profitableness ot any on. gas. coai or 

other mineral, property, well or sand in connection witn which such report is used or re'red upon tbr any reason wnatsoever. This repon shall not be reproduced except in its entirety, without the written approval ot Core Laboratories. 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S 
08/27/93 

R E S U L T S 

l o s NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

(CLIENT I.D : MONTHLY 
IATE SAMPLED : 08/03/93 
J I ME SAMPLED : 12:15 
HORK DESCRIPTION...: S2 

LABORATORY I . D . . . : 931479-0002 
DATE RECEIVED : 08/04/93 
TIME RECEIVED : 09:40 
REMARKS : 

[EST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE TEST METHOD DATE TECHN 

|Chi o r i d e ( U n f i I t . ) 

B020 - AROMATIC VOLATILE ORGANICS 

j 
Benzene 
Toluene 
E thy l Benzene 
Xylenes 
4-Bromofluorobenzene ( s u r r o g a t e ) 

11.1 

ND 
ND 
ND 
ND 

110 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

jug/L 
! ug/L 
jug/L 
lug/L 
% Recovery 

325.2 (1 ) 

8020 (2 ) 

L i m i t s (85-115) 

08/25/93 VKN 

08/16/93 CLT 

I 
I 
I 

10703 East Bethany Dr i ve 
Au ro ra , CO 80014 
(303) 751-1780 

PAGE:2 

The analyses, oonions cr ~e relations contained in this repon are Cased upon ODservations and material supplied Dy tne Client tor wnose exciusi.e a^xi confidential use this repon nas Deen mace -e'oreiatwns or opinions expressed repre

sent the best luaomem c- Zee car-oratories Core Laboratories, however, assumes no responsibility and maxes no warranty or reo'esentations eo'ess or implied, as to tne productivity, proper ^oe'aicns or orontaoieness ot anv on. gas. ooai or 

other mineral, property wen or sand m connection with wnicn such repon is used or relied upon tor any reason wnatsoever This repon snail not be 'ecoauced except m its entirety, without tne wr•ne" acorovai ot Core Laboratories-
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W4 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
08/27/93 

R E S U L T S 

IJOB NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

LABORATORY I . D . . . : 931479-0003 
DATE RECEIVED : 08 /04/93 
TIME RECEIVED : 09:40 
REMARKS : ICLIENT I.D : MONTHLY 

DATE SAMPLED : 08/03/93 
TIME SAMPLED : 13:50 
WORK DESCRIPTION...: SW-1 
ITEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

I 
i 
I 

C h l o r i d e ( U n f i l t . ) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 
4-Bromof luorobenzene ( s u r r o g a t e ) 

j 
I 
J 

I 
! 

i 

r 
i 

21.0 

ND 
ND 
ND 
ND 

105 

1.0 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

;ug/L 
ug/L 

|ug/L 
iug/L 
% Recovery 

325.2 ( 1 ) 

8020 ( 2 ) 

L i m i t s (85-115) 

08/25/93 VKN 

08/16/93 CLT 

10703 East Bethany D r i v e 
Au ro ra , CO 80014 
(303) 751-1780 

PAGE:3 
* 

The analyses, opinions or interrelations contained in tnis 'eoon are oaseo upon ooservations ano material supplied Dv me ci-en <0' wnose exclusive ano confidential use tnis report has Deen maoe The interpretations or opinions expressed repre

sent the best |udqment ot Core Laboratories Gore LaDoratones nowever assumes no resoonsiomtv and makes no warranty or 'eoresenianons. express or implied, as to the productivity, proper operations, or profitableness ot any on gas. coai or 

other mineral, property, well or sano in connection witn wncn sucn report is used or relied upon tor any reason wnatsoever !>, 5 reoon snan not be reproducea except in its entirety, without tne written approval ot Core Laboratories. 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S 
08/27/93 

R E S U L T S 

IJOB NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

I CLIENT I.D : MONTHLY 
DATE SAMPLED : 07/20/93 
[TIME SAMPLED : 14:55 
WORK DESCRIPTION...: TRIP BLANK 

LABORATORY I . D . . . : 931479-0004 
DATE RECEIVED : 08/04/93 
TIME RECEIVED : 09:40 
REMARKS : 

[TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

18020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 
4-Bromofluorobenzene ( s u r r o g a t e ) 

ND 
ND 
ND 
ND 

107 

*1 

0.5 
0.5 
0.5 
0.5 
0 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

8020 (2) 

L i m i t s (85-115) 

08 /16/93 CLT 

10703 East Bethany D r i v e 
Auro ra , CO 80014 
(303) 751-1780 

PAGE:4 

The analyses, opinions or interrelations contained in this repon are Daseo upon observations ana material suppiiea Dy me cuent tor wnose exclusive ana contidentiai use this repon nas oeer ^ace *•« "leroretations or opinions expressed repre

sent the Dest luogment ot Core Laooratones. Core Laboratones. however, assumes no responsibility and makes no warranty or representations, express or implied, as to the productivity proper ooerauons. or profitableness ot any oil. gas, coal or 

other mineral, prooertv. weil or sand in connection with which such repon is used or rehed upon lor any reason wnatsoever This repon snail not be reproduced except in its entirety wnnout tne writer aoorovai ot Core Laboratories. 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S R E S U L T S 
08/27/93 

JOB NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

i 
i 
i 

I 
i 

CLIENT I.D : 
IDATE SAMPLED : / / 
|T I ME SAMPLED : : 
IwORK DESCRIPTION...: METHOD BLANK 

LABORATORY I . D . . . : 931479-0005 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*D1LUT10N UNITS OF MEASURE TEST METHOD DATE TECHN 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 
4-Bromof luorobenzene ( s u r r o g a t e ) 

ND 
ND 
ND 
ND 

106 

*1 

0.5 
0.5 
0.5 
0.5 
0 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

8020 (2 ) 

L i m i t s (85-115) 

08/16/93 CLT 

10703 East Bethany D r i v e 
Au ro ra , CO 80014 
(303) 751-1780 

PAGE:5 

"ne analyses, opinions or interpretations coriameo m mis report are oaseO upon ooservations and material suponec cv —e cuent io: wnose exclusive ana conttoentiai use trus repon nas Deen maoe 1 re 'nierpretations or spoors expressed repre

sent the best ludgment ot Core Laboratories Core Laooratones. nowever. assumes no responsibility ano manes no warranty or representations, express or imolied, as to tne productivity, proper operations, or profitableness ot any on. gas, coal or 

other mineral, property, wen or sand in connection with which such repon is used or relted upon tor any reason wnatsoever This repon shall not be reproduced except m its entirety, without the written approval ot Core Laboratories. 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

L A B O R A T O R Y T E S T S 
08 /27 /93 

R E S U L T S 

(JOB NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

CLIENT I.D 
DATE SAMPLED 
iTIME SAMPLED 
WORK DESCRIPTION. 

/ / 

METHOD BLANK 

LABORATORY I . D . . . : 931479-0006 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

EST DESCRIPTION FINAL RESULT ;LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

8020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
Ethy l Benzene 
Xylenes 
4-Bromofluorobenzene ( s u r r o g a t e ) 

ND 
ND 
ND 
ND 

109 

"1 

0.5 
0.5 
0.5 
0.5 
0 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

8020 (2 ) 

L i m i t s (85-115) 

08 /17/93 CLT 

10703 East Bethany D r i v e 
Aurora , CO 80014 
(303) 751-1780 

PAGE:6 

~"~e anaivses. oomions or interpretations contained in tnis report are cased upon ooservations ana material suocueo Dy tne cnent tor wnose exclusive ano contoerva. use ir- s -?oct nas Deen maoe Tne interpretations or opinions expressed repre

sent the oest judgment ot Core Laooratones. Core Laboratories, however, assumes no responsibility and maKes no warranty or representations, express or imbued as :c "he ryoouctivity. proper operations, or profitableness ot any oil. gas, coal or 

other mineral, property, well or sand in connection with which sucn repon is useo or rened upon tor any reason wnatsoever Tnis repon snail not be reproduced exceot n us e": 'ery without the written approval ot Core Laboratories. 
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W 4 
W e s t e r n A d a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

Q U A L I T Y C O N T R O L 
08/27/93 

R E P O R T 

•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 

R E F E R E N C E S T A N D A R D S 

JLTEST 
INSCRIPTION 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I.D. 

DILUTION 
FACTOR 

ANALYZED 
VALUE 

TRUE 
VALUE 

PERCENT 
RECOVERY 

(DETECTION 
•LIMITS 

UNITS OF 
MEASURE 

I 
Benzene 

Toluene 

'Ethyl Benzene 

SB 
SBD 
SB 
SBD 
SB 
SBD 

[I 

I 

I 
I 

V930816J 
V930816J 
V930816J 
V930816J 
V930816J 
V930816J 

19.3 
20.0 
19.1 
19.4 
20.6 
20.3 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

97 
100 
96 
97 

103 
102 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

10703 East Bethany D r i v e 
Auro ra , CO 80014 
(303) 751-1780 

PAGE:1 

" "e analyses. oon.or; cy interpretations contained tn tms report are cased upon ooser^a-ons ano material supplied by the cuent tor wnose exclusive and confidential use this reoon njs oeen mace interpretations or opinions expressed repre

sent tne best judgment o' Core Laboratories. Core Laboratories, however, assumes nc •esoonsiOUiTV and manes no warranty or representations, express or implied, as to tne productivity, proper operations, or profitableness oi any oil. gas, coal or 

other mineral, property weil or sand in connection witn which such repon is useo or re^eo upon tor any reason wnatsbever. This reoon snail noi be reproduced except in its entirety, without tne written approval ot Core Laboratories. 



C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A L i t i o n / C r e s s e t LAXTi iMfT, 

QUA L I T Y CONTROL REPO 
08/27/93 

R T 

JOB NUMBER: 931479 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

'ANALYSIS 
I TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I .D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
( | A-B | ) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

I PARAMETER:Chi o r i d e ( U n f i l t . ) 
REPORTING LIMIT/DF: 0.5 UNITS:mg/L 

DATE/TIME ANALYZED:08/25/93 19:00 
METHOD REFERENCE :325.2 (1 ) 

QC BATCH NUMBER:277230 
TECHNICIAN:VKN 

(BLANK 
I BLANK 
STANDARD 
STANDARD 
SPIKE 
DUPLICATE 

ICB 
CCB 
ICV/LCS 
CCV 
MS 
MD 

SO 
SO 
G930728C 
S16.0 
931479-3 
931479-3 

<0.5 
<0.5 

5.0 
17.0 
15.8 
10.5 10.5 0 

5.0 
16.0 

100 
106 

10.5 5.0 106 

10703 East Bethany D r i v e 
Aurora , CO 80014 
(303) 751-1780 

PAGE: 7 

The analyses, opinions or interpretations contained in this reoon are Dased upon ODservations ano material suooneo Dy the client tor wnose exclusive ana cc-'oennai use tms repon nas Deen maoe. Ihe interpretations or opinions expressed repre

sent the best judgment ot Core Laboratbnes. Core Laooratones. nowever assumes no resbonsiomty and maKes no warranty or representations express or imoneo. as to tne productivity, proper operations, or profitableness ot any on. gas, coai or 

other mineral, property, well or sand in connection with whicn sucn reoon >s used or relied upon tor any reason whatsoever. This report shail not be reproduced except m its entirety, without the written approval ot Core Laboratories. 



W4 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

"- Linon/Oressei Company 

C O R E L A B O R A T O R I E S 

QUALITY CONTROL FOOTER 

METHOD REFERENCES 

(1) EPA 6 0 0 / 4 - 7 9 - 0 2 0 , 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 6 0 0 / 4 - 8 0 - 0 3 2 , Prescribed Procedures For Measurement Of Radioactivity In Drinking Water, August 1980 

(5) 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 6 0 0 / 4 - 8 8 - 0 3 9 , 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 A 1 , 1985 

(9) Federal Register, Friday, June 7, 1 9 9 1 , (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 

(1 2) Methods Of Soil Analysis, American Society Of Agronomy, Agronomy No. 9, 1 965 

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

(14) ASTM, Sect ion 5, Petroleum Products, Lubricants, and Fossil Fuels, Volume 0 5 . 0 5 , 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 "T ime Analyzed" in the QA report refers to the start t ime of the analytical batch which may not reflect the 

actual t ime 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 "Technic ian" 

using the fo l lowing codes: 

Subcontract Laboratorv Code 

Core Laboratories - Anaheim, CA • A N 

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 "LB 

Other Subcontract Laboratories "XX Laboratory ID Provided Upon Request 

' The asterisk in the "Technic ian" data field signifies that the analysis was performed by a subcontract laboratory. 

10703 East Bethany Drive 
Aurora, CO 8 0 0 1 4 
(303) 751-1780 

T-e analyses, opinions or interpretations contained in this repon a-e cased upon oose'vations ana material subpneo by tne cuent tor wnose exclusive ana connaennai use mis repon "35 Deen maoe ' h e interpretations or opinions expressed repre

sent tne best judgment ot Core Laboratories. Core Laooratones. nowever assumes no responsibility and makes no warranty or representations, express or implied, as to the o roouCv tv . proper operat ions, or protitabieness ot any oil, gas, coal or 

other mineral, property, weil or sand m comiect icn with which sucn 'eoon is usee or reneo uoon tor any reason whatsoever. This report Shall not be reproduced except m its entirety wr^out the written abproval ot Core Laboratories. 



JUN-26-1993 09:42 FROM IBGP - .22 

> 

c 

I 
s 

ft \ ^ 1 

J "n > » . 
5 r- w 

c/i u 
>- _ 

1,8 

- N P " , 

2 

vt 
as 

d 
23 

1 
3 

Si 
a 

v j 

o 

> 

fl 
u 
rt 

a 

C/3 

Ol 

3 

40 
w 
C 

] 
s 

'vo 

i f 
CA51 

r 
" 3 
u 

^5 ~ 

-a u 

'T 

x: 
"3 
u 
*1 

jT .£ ^ 

TT 

."9 
TJ 

w 
h> 

(J 
CO 

c 

" 5 w > 

c 

rl 

.O 



W4 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
10/14/93 

R E S U L T S 

ATTN: BOB MENZIE, JR. 

LABORATORY I . D . . . : 931871-0001 

DATE RECEIVED : 09 /24/93 
TIME RECEIVED : 12:05 
REMARKS : 

JOB NUMBER: 931871 

(CLIENT I.D : 
iDATE SAMPLED : 09/21/93 
ITIME SAMPLED : 12:29 
IWORK DESCRIPTION...: SW-1 

CUSTOMER: MARATHON OIL COMPANY 

ITEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

i 
C h l o r i d e ( U n f i l t . ) 

8020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
I Toluene 

E t h y l Benzene 
Xylenes 
4-Bromof luorobenzene ( s u r r o g a t e ) 

19.0 

ND 
ND 
1 
0.6 

94 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

325.2 ( 1 ) 

624 ( 1 ) 

L i m i t s (85-115) 

10/12/93 DME 

110/05/93 CLT 

10703 East Bethany D r i ve 
A u r o r a , CO 80014 
(303) 751-1780 
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C O R E L A B O R A T O R I E S 
I W e s t e r n A t l a s 
• I n t e r n a t i o n a l 

W i 

L A B O R A T O R Y T E S T S 
10/14/93 

R E S U L T S 

[JOB NUMBER: 931871 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

DCLIENT I.D : 
pATE SAMPLED : 09/21/93 
f I ME SAMPLED : 12:55 
IJORK DESCRIPTION...: #1 

k 
C 

LABORATORY I . D . . . : 931871-0002 
DATE RECEIVED : 09/24/93 
TIME RECEIVED : 12:05 
REMARKS : 

EST DESCRIPTION 

C h l o r i d e ( U n f i l t . ) 

•8020 - AROMATIC VOLATILE ORGANICS 

FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

li 

I 
II 
l 

I 
| 

i 

! 

i 
i 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 
4-Bromofluorobenzene ( s u r r o g a t e ) 

12.4 

ND 
ND 
ND 
ND 

97 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

325.2 (1 ) 

624 (1 ) 

L i m i t s (85-115) 

10/12/93 DME 

10/05/93 CLT 

10703 East Bethany D r i v e 
Auro ra , CO 80014 
(303) 751-1780 
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I 
I 

W4 
W e s t e r n At las 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

L A B O R A T O R Y T E S T S 
10/14/93 

R E S U L T S 

UOB NUMBER: 931871 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

ICLIENT I.D : 
3ATE SAMPLED : 09/21/93 
IIME SAMPLED : 13:40 
MORK DESCRIPTION...: #2 

LABORATORY I . D . . . : 931871-0003 
DATE RECEIVED : 09/24/93 
TIME RECEIVED : 12:05 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

( C h l o r i d e ( U n f i I t . ) 

B020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 
4-Bromofluorobenzene ( s u r r o g a t e ) 

11.5 

ND 
ND 
ND 
ND 

97 

0.5 

*1 

0.5 
0.5 
0.5 
0.5 
0 

mg/L 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

325.2 (1 ) 

624 (1 ) 

L i m i t s (85-115) 

10/12/93 DME 

10/05/93 CLT 

10703 East Bethany D r i ve 
Au ro ra , CO 80014 
(303) 751-1780 
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[he anatvses. opinions or ^ tenoreta: ions contained in tnis report are Dased upon ooservations ano material suoonea ov the ci!ent tor wnose e«cius".e ana confidential use tnis report nas oeen mace -^•c^eiations or opinions expressed repre
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I 

WWk 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

LABORATORY T E S T S 
10/14/93 

R E S U L T S 

•JOB NUMBER: 931871 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

I CLIENT I.D : 
DATE SAMPLED : 08 /23 /93 

[TIME SAMPLED : 12:29 
•WORK DESCRIPTION...: TRIP BLANK 

LABORATORY I . D . . . : 931871-0004 
DATE RECEIVED : 09 /24 /93 
TIME RECEIVED : 12:05 
REMARKS : 

ITEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN • i i I i i i 

II8020 - AROMATIC VOLATILE ORGANICS 

Benzene j ND 
Toluene j ND 
Ethy l Benzene ] ND 
Xylenes j ND 
4-Bromof luorobenzene ( s u r r o g a t e ) j 100 

I 
I 

"1 

0.5 
0.5 
0.5 
0.5 
0 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

1624 (1 ) 

L i m i t s (85 -115) 

10/05/93 CLT 

10703 East Bethany D r i v e 
Auro ra , CO 80014 
(303) 751-1780 
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"t> analyses, oomions or interpretations contained in tms reoon are casec ^ocn ooscvations ano material supplied DV Ihe cuent tot whose exclusive ano contwentiai use tnis reoc" ~is been made Tne interpretations or opinions e 
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W4 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

1 

L A B O R A T O R Y T E S T S 
10/14/93 

R E S U L T S 

'JOB NUMBER: 931871 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

CLIENT I.D 
IDATE SAMPLED •TIME SAMPLED 
luORK DESCRIPTION. 

/ / 

METHOD BLANK 

LABORATORY I . D . . . : 931871-0005 
DATE RECEIVED : / / 
TIME RECEIVED : : 
REMARKS : 

ITEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION UNITS OF MEASURE !TEST METHOD DATE TECHN 

i 
I 

i • 
i 

i 
i 

ilS020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethy l Benzene 
Xylenes 
4-Bromofluorobenzene ( s u r r o g a t e ) 

ND 
ND 
ND 
ND 

99 

*1 

0.5 
0.5 
0.5 
0.5 
0 

ug/L 
ug/L 
ug/L 
ug/L 
% Recovery 

!624 (1 ) 

' L i m i t s (85-115) 

10/05/93 CLT 

10703 East Bethany D r i v e 
Aurora , CO 80014 
(303) 751-1780 
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~r analyses, opinions or interpretations contained in this reoort are based upon observations ana materia. Sooonec Dv tne cient tor whose exclusive ano.contoentiai use '" s -eoct "as oeen ~ace The interpretations or opinions expressed repre
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WA 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

C O R E L A B O R A T O R I E S 

Q U A L I T Y C O N T R O L R E P O R T 
10/14/93 

OB NUMBER: 931871 CUSTOMER: MARATHON OIL COMPANY ATTN: BOB MENZIE, JR. 

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES 

ANALYSIS 
TYPE 

ANALYSIS 
SUB-TYPE 

ANALYSIS 
I .D. 

ANALYZED 
VALUE (A) 

DUPLICATE 
VALUE (B) 

RPD or 
( | A - B | ) 

TRUE 
VALUE 

PERCENT 
RECOVERY 

ORIGINAL 
VALUE 

SPIKE 
ADDED 

PERCENT 
RECOVERY 

[PARAMETER:Chloride ( U n f i l t . ) 
[REPORTING LIMIT/DF: 0.5 UNITS:mg/L 

DATE/TIME ANALYZED:10/12/93 08:32 
METHOD REFERENCE :325.2 (1 ) 

QC BATCH NUMBER:280750 
TECHNICIAN:DME 

t 
LANK 
LANK 
BLANK 
TANDARD 
TANDARD 
TANDARD 
SPIKE 
DUPLICATE 
UPLICATE 

ICB 
CCB 
CCB 
ICV/LCS 
CCV 
CCV 
MS 
MD 
MD 

931012 
931012 
931012 
G921222H 
S16.0 
S16.0 
931865-4 
931837-4 
931865-4 

<0.5 
<0.5 
<0.5 

5.0 
15.8 
16.8 
6.0 

18.4 
1.1 

18.0 
1.1 

2 
0.0 

5.0 
16.0 
16.0 

100 
99 

105 
1.1 5.0 98 

10703 East Bethany D r i v e 
A u r o r a , CO 80014 
(303) 751-1780 
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C O R E L A B O R A T O R I E S 
W e s t e r n A t l a s 
I n t e r n a t i o n a l 

Q U A L I T Y C O N T R O L F O O T E R 

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 Tha 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 

(5) EPA 600 /8 -78 -017 , Microbiological Methods For Monitor ing 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 A l , 1985 

(9) Federal Register, Friday, June 7, 1 9 9 1 , (40 CFR Parts 141 and 142) 

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

(11) A S T M , 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) A S T M , Section 5, Petroleum Products, Lubricants, and Fossil Fuels, Volume 05 .05 , Geseous Fuels, Coal and Coke 

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

(16) A S T M , Part 19, Soils and Rock; Building Stones, 1981 

COMMENTS: Data in QA report may differ f rom final results due to digestion end/or dilution of sample into analytical ranges. 

The "Time Analyzed" in the QA report refers to the start t ime of the analytical batch which may not reflect the 

actual t ime 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 "Technic ian" 

using the fo l lowing codes: 

Subcontract Laboratory Code 

Core Laboratories - Anaheim, CA ' A N 

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 "LB 

Other Subcontrect Laboratories ' X X Laboratory ID Provided Upon Request 

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

10703 East Bethany Drive 
Aurora, CO 8 0 0 1 4 

(303) 7 5 1 - 1 7 8 0 

ihe analyses, opinions or interpretations contained in this report are cased upon observations ana material subdued oy tne cnent tor whose elusive ana conroent-a. use mis reoon nas been maae. Ihe interpretations or opinions e«pressed reore-

sent the best lodgment of Cdre Laboratories. Core Laboratories, nowever. assumes na responsibility and makes no warranty or representations, eipress or impneo as to tne productivity, proper operations, or profitableness ot any on. gas. coal or 

other mineral, property, well or sand in connection with which sucn reoon JS useO or re»eo upon tor any reason whatsoever This report shall not De reproduced e«ceot m its entirety, without the written approval ot Core Laboratories. 





APPENDIX E 

STATE ENGINEER'S FLUID RECOVERY REPORTS 



Mid-Continent Region 
Production United States 

Marathon 
Oil Company 

RO. Box 552 
Midland. TX 79702-0552 
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 f l u i d removed from 
the Lower Queen monitoring wells as of Monday, August 2, 1993. Cumulative Lower 
Queen f l u i d removal through that date i s 21.873.758 eallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

8/02/93 
METER 
READING 

WATER REMOVED 
(Gal) 

PER-WELL 
WATER 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 3599596 3,599,596 
26.9221 

3,626,588 

MW-59 
(BH-85) 

10259114 0 78061.9* 3,278,600 
83.4541 3,362,054 

MW-61A 
(BH-87A) 

10239116 0 3372324 3,372,324 
46.5781 

84,2722 3,503,174 

MW-62 
(BH-88) 

10239115 0 2321046 2,321,046 
193,9313 

62.6221 2,577,599 

MW-65A 
(BH-91A) 

10239117 0 5375263 5,375,263 
39.7741 5,415,037 

MW-68 
(BH-94) 

02209213 122618 1027848 905,230 
2,484,0761 3,389,306 

LOWER QUEEN TOTAL 21,873,758 

* Metered units are barrels. 
1 Previously metered recovered volumes. 
2 Water recovered during interference test conducted 2/19-24/93. 
3 Total p r i o r to automatic sampling device i n s t a l l a t i o n on 1/25/92. 

A subsidiary of USX Corporation 



Indian Basin Treatment Project 
Page 2 

The following table indicates the meter readings f o r f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, August 2, 1993. The 
cumulative shallow f l u i d removal through that date i s 638.238 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

08/02/93 
METER 
READING 

WATER 
REMOVED 
(Gal) 

PER-WELL 
WATER 
REMOVED 
(Gal) 

MW-1 6,7131 6,713 

MW-13 
(BH-36) 

02209212 98236.2 116967.5 18,731 
115,9111 134,642 

MW-14 
(BH-37) 

02209214 0 398203.7 398,204 
1871 398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

SHALLOW TOTAL 638,238 gallons | 

Previously metered recovered volumes. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings for the meters currently i n s t a l l e d on each well. E a r l i e r 
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. 

I f more information i s required, please contact me at (915) 687-8312. 

Very t r u l y yours, 

Robert J. Menzie7, Jr. 

RJM93714/nrt 

xc: T. C. Lowry - Midland 
D. E. Kenyon - PTC, L i t t l e t o n 
R. F. Unger - Midland 
R. A. Biernbaum - Midland 
C. M. Schweser- IBGP, Lakewood 



Mid-Continent Region 
Production United States 

/ A A \ Marathon 
\ MARATHON / Oil Company 

September 9, 1993 

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

Robert R. Marr 
Roswell Basin Watermaster 
State Engineer Of f i ce 
1900 West Second Street 
Roswell, New Mexico 88201 

Re: Indian Basin Remediation Project 

Dear Mr. Marr: 

The following table indicates the recorded meter readings f o r f l u i d removed from 
the Lower Queen monitoring wells, as of Tuesday, September 7, 1993. Cumulative 
Lower Queen f l u i d removal through that date i s 23.395.524 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

9/07/93 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 3887687 3,887,687 
26.9221 

3,914,609 

MW-59 
(BH-85) 

10259114 0 81975.4* 3,442,967 
83.4541 

3,526,421 

MW-61A 
(BH-87A) 

10239116 0 3655711 3,655,711 
46.5781 

84,2722 3,786,561 

MW-62 
(BH-88) 

10239115 0 2518946 2,518,946 
193,9313 

62.6221 2,775,499 

MW-65A 
(BH-91A) 

10239117 0 5748650 5,748,650 
39.7741 5,788,424 

MW-68 
(BH-94) 

02209213 122618 1242552 1,119,934 
2,484,0761 3,604,010 

LOWER QUEEN TOTAL 23,395,524 Gallons 

* Metered units are barrels. " 
1 Previously metered recovered volumes. 
2 Water recovered during interference test conducted 2/19-24/93. 
3 Total p r i o r to automatic sampling device i n s t a l l a t i o n on 1/25/92. 

A subsidiary of USX Corporation An Equal Opportunity Employer 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings for f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Tuesday, September 7, 1993. 
The cumulative shallow f l u i d removal through that date i s 638.903 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

09/07/93 
METER 
READING 

FLUID 
REMOVED 
(Gal) 

• 
PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 
(BH-36) 

02209212 98236.2 117408.7 19,173 
115,9111 135,084 

MW-14 
(BH-37) 

02209214 0 398204.3 398,204 
1871 398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 2232 223 

SHALLOW TOTAL 638,903 Gallons | 

Previously metered recovered volumes. 
Well i s pumped o f f once or twice daily and gauged i n portable fiberglass 
tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings f o r the meters currently i n s t a l l e d on each w e l l . Earlier 
readings from meters that have been replaced or switched to other wells have 
been summarized as "previously metered recovered volumes" to s i m p l i f y the tables 
and associated footnotes. 

I f more information i s required, please contact me at (915) 687-8312. 

Sincerely, 

Robert//. MenzieyJr. 

RJM93909/nrt 

xc: T.C. Lowry - Midland 
D. E. Kenyon - PTC, L i t t l e t o n 
R. F. Unger - Midland 
R. A. Biernbaum - Midland 
C. M. Schweser- IBGP, Lakewood 



Mid-Continent Region 
Production United States 

Mara thon PO BOX 552 
Midland, Texa 
Telephone 915/682-1626 

J J * ] Oil Company M i d l a n d ' T e x a s 7 9 7 0 2 

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 f o l l o w i n g table indicates the recorded meter readings fo r f l u i d removed from 
the Lower Queen monitoring wells as of Monday, October 4, 1993. Cumulative 
Lower Queen f l u i d removal through that date i s 24.432.430 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

10/4/93 
METER 
READING 

FLUID REMOVED 
(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-58 
(BH-84) 

10239118 0 4082687 4,082,687 
26.9221 

4,109,609 

MW-59 
(BH-85) 

10259114 0 84250* 3,538,500 
83.4541 

3,621,954 

MW-61A 
(BH-87A) 

10239116 0 3858306 3,858,306 
46.5781 

84,2722 3,989,156 

MW-62 
(BH-88) 

10239115 0 2656002 2,656,002 
193,9313 

62,6221 2,912,555 

MW-65A 
(BH-91A) 

10239117 0 6001716 6,001,716 
39.7741 6,041,490 

MW-68 
(BH-94) 

02209213 122618 1396208 1,273,590 
2,484,0761 3,757,666 

LOWER QUEEN TOTAL 24,432,430 Gallons 

* Metered un i t s are barrels . 
1 Previously metered recovered volumes. 
2 Water recovered during interference tes t conducted 2/19-24/93. 
3 Tota l p r i o r to automatic sampling device i n s t a l l a t i o n on 1/25/92. 

A subsidiary ot USX Corporation An Equal Opportunity Employer 



Indian Basin Remediation Project 
Page 2 

The following table indicates the meter readings for f l u i d removed from Shallow 
zone monitoring wells under permit RA-8015 as of Monday, October 4, 1993. The 
cumulative shallow f l u i d removal through that date i s 640.441 gallons. 

MONITORING 
WELL 

METER 
SERIAL 
NUMBER 

INIT'L 
METER 
START 

10/04/93 
METER 
READING 

FLUID 
REMOVED 

(Gal) 

PER-WELL 
FLUID 
REMOVED 
(Gal) 

MW-1 6.7131 6,713 

MW-13 02209212 98236.2 117952.1 19,716 
115,9111 135,627 

MW-14 02209214 0 398204.3 398,2041 

1871 398,391 

MW-21 1891 189 

MW-35 02209212 188.8 98.3031 98,303 

MW-69 12182 1218 

SHALLOW TOTAL ' 640,441 Gallons 

Previously metered recovered volumes. 
Well is pumped o f f once or twice daily and gauged i n portable fiberglass 
tank. 

Please note the above tables have been revised to show only the meter s e r i a l 
numbers and readings for the meters currently i n s t a l l e d 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. 

I f more information i s required, please contact me at (915) 687-8312. 

Sincerely, 

Men^^^^^! 

RJM93909/nrt 

xc: T.C. Lowry - Midland 
D. E. Kenyon - PTC, L i t t l e t o n 
R. F. Unger - Midland 
R. A. Biernbaum - Midland 
C. M. Schweser- IBGP, Lakewood 


