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Introduction 

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

place during the second quarter of 1992 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 Indian Basin Treatment Project i s now f u l l y 

operational and functioning as designed per Marathon's March 1992 

technical submittal to OCD. Combined withdrawals from the Lower 

Queen and shallow horizons are averaging approximately 1000 barrels 

a day and continue t o be cleansed through the a i r stripper 

f a c i l i t y . Water discharged from the a i r stripper i s u t i l i z e d by 

the plant f o r process water. Water analyses from rancher wells and 

nearby surface springs have not exceeded any drinking water 

standards f o r hydrocarbons. The loc a l ranchers are kept aware of 

treatment project a c t i v i t i e s v i a a quarterly update l e t t e r . 

I n i t i a l problems associated with high water levels a f f e c t i n g the 

s o i l venting wells have been resolved and venting i s ongoing. 

Continued operation of the treatment system w i l l increase the 
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apparent posit i v e impacts on contaminant containment and 

hydrocarbon reduction. 

Quarterly Point-in-time Sampling and Results 

A point-in-time sampling of the Indian Basin Treatment Project 

monitor wells was conducted A p r i l 14, 15, 16 and 23, 1992. Forty-

f i v e wells were sampled by Southwestern Laboratories using EPA 

sampling protocol. The attached f i e l d log i n Appendix A was 

prepared by Southwestern Laboratories from f i e l d notes taken during 

sample acquisition. I t i d e n t i f i e s the f l u i d levels, purge volumes 

and other f i e l d analysis data. 

Marathon's Petroleum Technology Center (PTC) L i t t l e t o n , 

Colorado, performed BTEX and chloride analyses f o r the quarterly 

point-in-time samples. High performance l i q u i d chromatography 

(HPLC) was used t o analyze water samples f o r BTEX concentrations 

and a t i t r a t i o n method was used f o r chloride analysis. Numerous 

rep l i c a t e analyses were made f o r each well sampled. Core 

Laboratories, Aurora, Colorado, performed four BTEX analyses using 

EPA method 8020 purge and trap gas chromatography as a q u a l i t y 

assurance comparison of PTC's HPLC an a l y t i c a l techniques. Core 

Labs also conducted four chlorides analyses using EPA method 325.2. 

The r e s u l t s from the point-in-time analyses are contained i n 

Appendix B. The following four wells (three shallow and one Lower 

Queen) were analyzed f o r BTEX concentrations using both HPLC and 

purge and trap a n a l y t i c a l techniques: BH-41, BH-61, BH-67 and 

BH-83. A chart comparing the BTEX an a l y t i c a l results from the two 
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analysis techniques i s attached i n Appendix C. The resul t s of t h i s 

comparison indicate that the HPLC analysis technique generally 

portrays an accurate representation of BTEX concentration when 

compared with Core Labs analysis technique f o r the same samples. 

Eight wells (four shallow and four Lower Queen) were also 

selected f o r comparative analysis based upon sample acquisition 

technique: Bailer sampling versus variable speed low volume pump 

sampling. The shallow wells were BH-61, BH-67, BH-73 and Sump 16A 

and the Lower Queen wells were BH-83, BH-86, BH-90 and BH-92. 

Results of the comparison are provided i n the attached table and 

corresponding graph i n Appendix D. The table summarizes re p l i c a t e 

sample analyses performed on each monitor well and provides a 

calculated average concentration f o r each BTEX component. The 

corresponding graph compares the benzene re p l i c a t e composite 

averages f o r b a i l e r and pump sampling methodologies on each of the 

eight wells sampled by both methods. 

Appendix E compares the results of the September 1991, 

December 1991 and A p r i l 1992 point-in-time benzene concentration 

data f o r the Lower Queen and shallow wells. The continued 

reduction of benzene concentrations i n the Lower Queen suggests the 

contaminant plume i s being contained by the present withdrawal 

program from s i x Lower Queen wells. 

Monthly Sampling 

Monthly water samples of nearby rancher water wells and 

springs were taken on A p r i l 16, May 13, and June 9. Analysis of 
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these water samples continue t o indicate the water i s w i t h i n 

standards f o r hydrocarbons and chlorides as established by EPA f o r 

drinking water. The attached table i n Appendix F provides a 

summary of the monthly analyses performed on the Lyman water w e l l , 

the closest down gradient water we l l t o the leak s i t e , and the 

surface water spring i n Rocky Arroyo. The quarterly analysis for 

the Biebelle water w e l l , the second closest down gradient w e l l , 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 w e l l samples and 

surface water springs i s provided t o the lo c a l ranchers each month 

with a l e t t e r of explanation. Copies of these l e t t e r s are sent to 

the New Mexico O i l 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. This data also indicates the 

plant water remains w i t h i n EPA drinking water standards. 

Analytical reports f o r a l l the rancher wells, springs and plant 

wells are also included i n Appendix F. 

Water and Condensate Recovery 

Water withdrawals from Lower Queen wells 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. The reports f i l e d with the State 

Engineer's Office f o r the second quarter of 1992 are attached i n 

4 



Appendix G. Appendix G 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 withdrawal 

from the Lower Queen and shallow zone. 

Six Lower Queen wells (BH-84, BH-85, BH-87A, BH-88, BH-91A, 

and BH-94) were routinely pumped for water withdrawal during the 

quarter. Monthly water withdrawals for each Lower Queen well are 

l i s t e d below (withdrawal data i n B a r r e l s ) : 

WELL NUMBER 

BH-84 

BH-85 

BH-87A 

BH-88 

BH-91A 

BH-94 

LQ TOTAL 

APRIL 

4,226 

6,363 

2,912 

3,216 

6,085 

2.671 

25,473 

MAY 

586 

1,183 

1,072 

1,069 

4,654 

1.558 

10,123 

JUNE 

4,282 

5,260 

3,245 

3,326 

7,402 

1.324 

24,839 

QTR. TOTAL 

9,094 

12,806 

7,229 

7,611 

18,141 

5.553 

60,434 BBL. 

Five shallow water wells (BH-14, BH-36, BH-37, BH-44 and 

BH-59) were pumped during the second quarter. Only three wells are 

presently connected to the shallow water withdrawal system (BH-36, 

BH-37 and BH-59) . Water withdrawals from the shallow horizon began 

May 1 from BH-14, BH-44 and BH-59. In mid-May, BH-3 6 and BH-37 

were substituted for BH-14 and BH-44 to provide additional water 

removal i n the v i c i n i t y of s o i l venting operations and because of 
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low pump volumes from BH-44. Monthly shallow water withdrawals f o r 

each shallow w e l l are l i s t e d below (withdrawal data i n B a r r e l s ) . 

WELL NUMBER 

BH-14 

BH-36 

BH-37 

BH-44 

BH-59 

SHALLOW TOTAL 

APRIL MAY 

160 

5 

437 

5 

0 

607 

JUNE 

160 

3438 

901 

4,499 

QTR. TOTAL 

160 

165 

3875 

5 

901 

5,105 BBL. 

Fl u i d s from the Lower Queen and shallow withdrawal w e l l s are 

piped t o an a i r s t r i p p e r f a c i l i t y f o r hydrocarbon separation and 

eventual p l a n t usage. An o i l / w a t e r separator i s used t o remove any 

f r e e product p r i o r t o sol u b l e hydrocarbon removal. The f r e e 

product i s t r a n s f e r r e d t o a hol d i n g tank which i s gauged on a 

weekly basis. The measured volume of condensate recovered d u r i n g 

the second quarter of 1992 i n t h i s h o l d i n g tank was 17.1 b a r r e l s . 

Potentiometric Mapping 

Lower Queen f l u i d l e v e l s were measured once a month f o r a l l 

non-pumping w e l l s . The t a b l e s i n Appendix H l i s t the Lower Queen 

f l u i d l e v e l s (depths and eleva t i o n s ) obtained d u r i n g the second 

quarter of 1992 as w e l l as the cumulative monthly r a i n f a l l as 

measured a t the gas p l a n t . Monthly Lower Queen p o t e n t i o m e t r i c 

maps, based on these monthly f l u i d l e v e l readings are also attached 
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i n Appendix H. The March and A p r i l potentiometric maps exh i b i t 

very simil a r characteristics. The May and June potentiometric maps 

r e f l e c t s the s i g n i f i c a n t volume of r a i n f a l l during these months. 

A shallow water potentiometric map based on data accumulated 

during the A p r i l point-in-time sampling round i s attached i n 

Appendix I . 

Soil Venting Activities 

The Phase I s o i l venting program o r i g i n a l l y included three 

wells: BH-39, BH-40 and BH-59. During i n i t i a l t e s t i n g of the 

Phase I vent program i n l a t e March, i t was determined th a t shallow 

water levels were too high t o operate the system on a continuous 

basis. Two of the three o r i g i n a l l y selected Phase I wells produced 

too much water f o r the s o i l blower t o operate, r e s u l t i n g i n 

automatic shut down of the blower w i t h i n short time periods ( i . e . 

1 hour t o 24 hours). To overcome the high water levels, shallow 

water withdrawal had t o be implemented to lower the water table i n 

the v i c i n i t y of the Phase I s o i l vent wells. By lowering the water 

table, more s o i l would be exposed f o r hydrocarbon extraction by 

venting. As a consequence, shallow water withdrawals were 

i n i t i a t e d on May 1. The occurrence of unusually large r a i n f a l l 

during May required further adjustments t o the shallow water 

withdrawal system i n order t o impact the shallow water levels i n 

the v i c i n i t y of the venting program. Changes made included the 

exchange of BH-44 f o r BH-59 as a vent well with BH-59 becoming a 

shallow water withdrawal w e l l , and the s u b s t i t u t i o n of BH-36 for 
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BH-14 as a shallow water withdrawal well. This shallow water 

withdrawal scheme focused a l l three shallow withdrawal points close 

to the s o i l vent wells, thus providing maximum r e l i e f to the 

unseasonably high water table. 

The present Phase I s o i l vent wells are BH-39, BH-40 and 

BH-44. When f u l l scale water withdrawals from the shallow horizon 

commenced in mid June, s o i l venting operations improved. 
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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 consultation, fundamental testing and analytical services 
P.O. Box 2150 • 1703 West Industrial • Midland. Texas 79702 • 915/683-3348 

A p r i l 3 0 , 1992 

Mr. J e f f Lynn 
Marathon O i l Company 
P. 0. Box 552 
Midland, Texas 79702 

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

Dear Mr. Lynn: 

The mo n i t o r i n g p r o j e c t was s t a r t e d a t 3:00 a. m. on 
A p r i l 14, 1992. Due to a mal f u n c t i o n i n the purge 
pumping system, the decis i o n was made t o sample only the 
shallow w e l l s and the Lower Queen w e l l s equipped w i t h a 
pump d u r i n g t h i s sample event. T h i r t y - s e v e n (37) we l l s 
were checked du r i n g t h i s three (3) day p e r i o d . 

The m a l f u n c t i o n was corrected i n the pump system and the 
remaining s i x (6) Lower Queen w e l l s were sampled on 
A p r i l 23, 1992. I n a d d i t i o n BH 29 and BH 30 was located 
at t h i s time and the c o n d i t i o n r e p o r t e d . 

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

JHB:j j c 

n 

H O U S T O N • D A L L A S • P O R T W O R T H • A R L I N G T O N • B E A U M O N T • T E X A S C I T Y • T E X A R K A N A • M O L A N O 
S A N A N T O N I O • A U S T I N • B R Y A N • S H R E V E P O R T • M O N R O E • M O R G A N C I T Y • L I T T L E R O C K 
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APPENDIX B 

APRIL POINT-IN-TIME 
ANALYTICAL RESULTS 



1 

INDIAN BASIN ENVIRONMENTAL SAMPLING RESULTS 
April, 1992 

Chlorides (ppm) By Titration BTEX (ppb} BY HPLC 
Well No. Date Chlorides NOTES Benzene Toluene E-benzene Xylenes BTEX 

BH-33 4/15/92 319 1840 106 nd 2415.3 4361.3 
BH-3 3 4/15/92 1720 50 nd 2334.3 4104.3 

BH-34 4/15/92 653 D i l 2600 2710 484 4700 10494 
BH-3 4 4/15/92 D i l 3573 2979 0 6714 13266 

BH-36 4/15/92 1240 D i l 3501 121.5 0 7137 10759.5 
BH-36 4/15/92 D i l 3483 142.2 0 6903 10528.2 

BH-41 4/15/92 455 2280 66.4 653 1033.3 4032.7 
BH-41 4/15/92 461 D i l 2934 141.3 704.7 1298.7 5078.7 
BH-41 4/15/92 D i l 2934 333.9 618.3 1143 5029.2 
BH-41 4/15/92 Dup,Dil 2817 180 690.3 1161 4848.3 
BH-41 4/15/92 Dup 2230 96 623 984. 4 3933 . 4 

BH-42 4/15/92 463 D i l 3150 347.4 723.6 199.8 4420.8 
BH-42 4/15/92 D i l 3240 333 807.3 325.8 4706.1 

BH-61 4/14/92 142 B a i l 105 13.2 94 8.5 220.7 
BH-61 4/14/92 B a i l 98 16.9 75.2 7.5 197.6 
BH-61 4/14/92 151 33 21 8.1 5.5 67.6 
BH-61 4/14/92 50 3.1 3.3 4.9 61.3 
BH-61 4/14/92 30.4 14.4 6.8 1.4 53 
BH-61 4/14/92 Dup 33.4 11.7 6.6 0 51.7 
BH-61 4/14/92 Dup 30.7 18.5 5.4 5.5 60.1 
BH-61 4/14/92 B a i l 98.6 4.6 95.3 5.8 204.3 

BH-67 4/14/92 1190 B a i l 22.2 16.3 12.4 3.1 54 
BH-67 4/14/92 218 11 15.2 13.4 4.8 44.4 
BH-67 4/14/92 B a i l 15.3 16.8 12.9 3.9 48.9 
BH-67 4/14/92 Dup 11.6 16.5 15.9 0 44 
BH-67 4/14/92 16.7 16.5 11.4 3 47.6 
BH-67 4/14/92 16 17.7 14.3 2 50 
BH-67 4/14/92 Dup 10.9 41.5 35.2 0 87.6 
BH-67 4/14/92 B a i l 10.7 6.9 12.6 2.7 32.9 

BH-73 4/14/92 369 6.9 6.6 nd 0 13.5 
BH-73 4/14/92 397 B a i l 3.6 6.8 nd 4.2 14.6 
BH-73 4/14/92 Bail 5.2 6.7 nd 3.6 15.5 
BH-73 4/14/92 5.1 7.8 nd 11.4 24.3 
BH-73 4/14/92 1.1 17.9 nd 16.7 35.7 
BH-73 4/14/92 B a i l 3.9 7.5 nd 4.7 16.1 

BH-80 4/16/92 151 7.8 9.6 nd 13.6 31 
BH-80 4/16/92 10.4 8.5 nd 11.9 30.8 

BH-81 4/16/92 385 297 23.5 14.9 33.7 369.1 
BH-81 4/16/92 294 23.3 14.1 26.3 357.7 



INDIAN BASIN ENVIRONMENTAL SAMPLING RESULTS 
April, 1992 

Chlorides (ppm) By Titration BTEX (ppb) BY HPLC 
Well No. Date Chlorides NOTES Benzene Toluene E-benzene Xylenes BTEX 

BH-83 4/23/92 89 B a i l 12.9 16.1 nd 15.1 44. 1 
BH-83 4/23/92 117 127 24.8 nd 5.3 157.1 
BH-83 4/23/92 Dup 122 29.1 nd 9.2 160.3 
BH-83 4/23/92 B a i l 14.5 8.2 nd 16.4 39.1 
BH-83 4/23/92 125 24 nd 5 154 
BH-83 4/23/92 B a i l 11.3 8.6 nd 15.3 35.2 
BH-83 4/23/92 Dup 126 23.3 nd 4.9 154.2 
BH-83 4/23/92 127 23.5 nd 5 155.5 

BH-84 4/14/92 156 203 32.2 55.8 68 359 
BH-84 4/14/92 201 29.8 43.4 60.5 334.7 

BH-85 4/14/92 52 39.1 11. 5 19. 7 20.1 90.4 
BH-85 4/14/92 41.7 8.7 17.6 16.3 84.3 

BH-86 4/23/92 8.3 2.8 5.2 nd 3.6 11.6 
BH-86 4/23/92 9.5 B a i l 3.5 7.2 nd 0 10.7 
BH-86 4/23/92 B a i l 2 8.9 nd 1.4 12.3 
BH-86 4/23/92 4.6 7.5 nd 3.5 - 15.6 
BH-86 4/23/92 B a i l 2.7 8.2 nd 0 10.9 
BH-86 4/23/92 3 6.4 nd 2.4 11.8 

BH-87A 4/14/92 12 4.4 6.5 nd 13 23.9 
BH-87A 4/14/92 5.5 6 nd 10.3 21.8 

BH-88 4/14/92 218 263 39 170 297.6 769.6 
BH-88 4/14/92 252 48.1 160 291.6 751.7 

BH-89 4/23/92 14 4.5 6.2 nd 7.2 17.9 
BH-89 4/23/92 3.7 5.3 nd 8 17 

BH-90 4/23/92 10.4 68.5 7.3 18.9 77.7 172.4 
BH-90 4/23/92 13 B a i l 245 10.9 81.8 293.8 631.5 
BH-90 4/23/92 69.2 5.4 14 66.5 155.1 
BH-90 4/23/92 B a i l 219 32.3 nd 330.7 582 
BH-90 4/23/92 68.6 7 nd 77 152.6 
BH-90 4/23/92 Dup 65.3 4.8 nd 75.7 145.8 
BH-90 4/23/92 Dup 69.9 7.1 nd 80.9 157.9 
BH-90 4/23/92 B a i l 235 9.3 nd 311.4 555.7 

BH-91A 4/14/92 33 25 9.6 nd 11.2 45.8 
BH-91A 4/14/92 25.6 14.8 nd 11.9 52.3 

BH-92 4/23/92 B a i l 2.3 6.5 nd 0 8.8 
BH-92 4/23/92 4.6 B a i l 3.5 6.8 nd 0 10.3 
BH-92 4/23/92 8.2 2.7 5.4 nd 3.4 11.5 
BH-92 4/23/92 4 6 nd 3.6 13.6 
BH-92 4/23/92 B a i l 3 6 nd 0 9 
BH-92 4/23/92 3.1 5.1 nd 2.3 10.5 



3 

INDIAN BASIN ENVIRONMENTAL SAMPLING RESULTS 
April, 1992 

Chlorides (ppm) By Titration BTEX (ppb) BY HPLC 
Well No. Date Chlorides NOTES Benzene Toluene E-benzene Xylenes 3TEX 

BH-93 4/14/92 6.3 3.5 7.1 nd 4.22 14.82 
BH-93 4/14/92 5 8.14 nd 11.6 24.74 

BH-94 4/14/92 82 1260 2910 444 3668 8282 
BH-94 4/14/92 2470 3370 550 3866 10256 

BH-97 4/23/92 8 nd 16.5 nd 7.6 24.1 
BH-97 4/23/92 3.3 4.5 nd 4.1 11.9 

Sump 11A 4/15/92 433 2600 2860 306 3373 9139 
Sump 11A 4/15/92 D i l 3465 3303 0 4158 10926 

Sump 16A 4/15/92 521 1240 119 nd 3052 4411 
Sump 16A 4/15/92 1220 119 nd 2887 4226 
Sump 16A 4/15/92 1240 189 nd 3376 4805 
Sump 16A 4/15/92 522 B a i l 1110 92.8 nd 3207 4409.8 
Sump 16A 4/15/92 B a i l 1150 109 nd 3137 4396 
Sump 16A 4/15/92 B a i l 1150 105 nd 3122 . 4377 

SW-1 4/14/92 16 5.4 5.9 nd 13.7 25 
SW-1 4/14/92 4.6 5.4 nd 13.8 23.8 
SW-2 4/16/92 10.3 4.4 6.6 nd 4.6 15.6 
SW-2 4/16/92 11.3 11.7 nd 1.4 24.4 

Equip. Blk. 4/14/92 0 2.4 22.1 nd 0 24.5 
Equip. Blk. 4/14/92 16 4 11.4 nd 0 15.4 
Equip. Blk. 4/15/92 23.6 14.3 nd 245.4 283.3 
Equip. Blk. 4/23/92 3.7 3.5 8 nd 12.2 23.7 
Equip. Blk. 4/16/92 0 9 26.1 nd 71.3 106.4 
Equip. Blk. 4/23/92 0 5.4 29.4 nd 15.6 50.4 
Trip Blank 4/23/92 0 2.3 26.4 nd 0 28.7 
Trip Blank 4/16/92 0 3.4 5.9 nd 0 9.3 
Trip Blank 4/14/92 0 3 9 nd 0 12 
Trip Blank 4/23/92 0 3.3 6.1 nd 0 9.4 
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INDIAN BASIN ENVIRONMENTAL SAMPLING RESULTS 
April, 1992 

Well No. 

Instrument 
Instrument 
Instrument 
Instrument 
Instrument 
Instrument 

Chlorides (ppm) By Titration 
Date Chlorides NOTES 

blank with reagent water 
blank with reagent water 
blank with reagent water 
blank with reagent water 
blank with reagent water 
blank with reagent water 

BTEX (ppb) BY HPLC 
Benzene Toluene E-benzene Xylenes 

HPLC C e r t i f i c a t i o n Standards 
C e r t i f i e d Solution .005ml/20 ml Dilution 
Calculated amount taken 
Recovery % 

benzene 
487 

500.8 
97.2% 

5.4 
6.8 
4.9 
4.9 

5 
4.6 

toluene 
494 

500.9 
98.6% 

nd 
nd 
nd 
nd 
nd 
nd 

0 
0 
0 
.9 
0 
7 

BTEX 
0 
.5 
3 
2 
1 
9 

14.5 

8 
14 
7 

e-benzene o-xylene m,p-xylene 
483 509 996 

500.9 500.8 1001 
96.4% 102% 99.5% 

Notes: B a i l = b a i l e r sampled, Dup=duplicate, D i l = d i l u t i o n by 9-fold 

The following data are from Core Lab, 

Chlorides (mg/l) By 325.2 
D. McWharter, 5/1/92 

BTEX (ug/l) BYP&T 8020 
Well No. Date Chlorides NOTES Benzene Toluene E-benzene Xylenes 

BH-61 MW38 04/14/92 127 67 17 55 7 
BH-67 MW44 04/14/92 660 6 22 ' 24 2 
BH-41 MW18 04/15/92 464 2900 82 750 1200 
BH-83 MW57 04/23/92 90 150 10 nd 15 
#1 04/16/92 12.6 nd nd nd nd 
#2 04/16/92 16.2 nd nd nd nd 
#4 04/16/92 13.5 nd nd nd nd 

BTEX 
146 
54 

4932 
175 
0 
0 
0 
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I n t e r n a t i o n a l 

L A B O R A T O R Y " 5 S T S R E S U L T S 
35/01/92 

OB NUMBER: 920669 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

r 
LIENT I.D : MARATHON OIL CO. 
lATE SAMPLED : 04/14/92 
I ME SAMPLED : 16:25 
IRK DESCRIPTION—: 3H61 MU38 

LABORATORY I . D . . . : 920669-0001 
DATE RECEIVED : 04/21/92 
TIME RECEIVED : 09:32 
REMARKS : 

EST DESCRIPTION FINAL RESULT LIMITS/*D!LUTIONIUNITS OF MEASURE TEST METHOD ! DATE TECHN 
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3020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
E t h y l Benzene 
Xylenes 

127 

67 
17 
55 

7 

mg/L 

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

325.2 (1) 

8020 (2: 

04/22/92 DTJ 

04/24/92 KRB 
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"CONFIDENTIAL BUSINESS STATEMENT" 

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

••on • ijr»5s<if t_,r*T>r:ar,v 

A 8 0 R A T 0 R Y T E S T S 
05/01/92 

R E S U L T S 

08 NUMBER: 920669 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

r 
LI ENT I.D : MARATHON OIL CO. 
ATE SAMPLED : 04/14/92 
IME SAMPLED : 11:45 
K DESCRIPTION...: BH67 MW44 

LABORATORY I.D...: 920669-0002 
DATE RECEIVED : 04/21/92 
TIME RECEIVED : 09:32 
REMARKS : 

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

Ihtoride (Unfilt.) 

3020 • AROMATIC VOLATILE ORGANICS 

660 5 mg/L 

»i 

325.2 (1) 

8020 (2) 

04/22/92 

04/24/92 

DTJ 

KRB 

:enzene 
"-Huene 
E:hyl Benzene 
wlenes 

22 
ZU 

Z 

ug/L 
ug/L 
iug/L 
|ug/L 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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"CONFIDENTIAL BUSINESS STATEMENT" 

L A B C S A T C H I E S 
W e s t e r n A d 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 TESTS 
05/01/92 

R E S U L T S 

JOB NUMBER: 920669 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

IL I ENT I.D : MARATHON OIL CO. 
lATE SAMPLED : 04/15/92 
'IME SAMPLED : 17:30 
,'ORK DESCRIPTION...: BH41 MU18 

LABORATORY I.D...: 920669-0003 
DATE RECEIVED : 04/21/92 
TIME RECEIVED : 09:32 
REMARKS : 

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

hloride (UnfiIt.) 

020 - AROMATIC VOLATILE ORGANICS 

Senzene 
Toluene 
Ethyl Benzene 
Xylenes 

464 - mg/L 

*5Q 

2900 50 ug/L 
32 50 ug/L 
750 ; 50 ug/L 
1200 ! 5 0 ug/L 

325.2 (1) 

2020 (2) 

04/22/92 DTJ 

04/24/92 KRB 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:3 
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"CONFIDENTIAL BUSINESS STATEMENT' 

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

LABORATORY 

OS NUMBER: 920716 CUSTOMER: MARATHON OIL COMPANY 

LI ENT I.D : MARATHON OIL 

ATE SAMPLED : 04/23/92 
!ME SAMPLED : 17:15' 
ORK DESCRIPTION...: BH83MW57 

T E S T S 
05/13/92 

R E S U L T S 

ATTN: JEFFREY S. LYNN 

LABORATORY I.D...: 920716-0001 

DATE RECEIVED : 04/28/92 
TIME RECEIVED : 09:35 
REMARKS : 

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

hlcnde (Unf i I t . } 

020 • AROMATIC VOLATILE ORGAN ICS 

:-enzene 
'. o I uene 
Ethyl Benzene 
X yIenes 

90 

150 
10 
ND 
15 

mg/L 

ug/L 
:ug/L 
,ug/L 
jug/L 

325.2 (1) 

S020 (2) 

04/29/92 

05/07/92 

MU i 

KR8 I 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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APPENDIX C 

APRIL POINT-IN-TIME 
ANALYSIS TECHNIQUE 

COMPARISON 

r 
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APPENDIX D 

APRIL POINT-IN-TIME 
SAMPLE ACQUISITION 

TECHNIQUE COMPARISON 
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APPENDIX E TABLE 1 
LOWER QUEEN BENZENE ANALYSES 

POINT-IN-TIME SAMPLINGS 
(Data in PPB) 

Well Number September 1991 A December 1991* A p r i l 1992# 

BH-83 1600 350 12.9*@ 

BH-83 - 290 125.4* 

BH-83 - - 150.* 

BH-84+ 40 90 202.* 

BH-85+ 540 420 40.4* 

BH-86 33 <1 2.7*@ 

BH-86 - - 3.5 

BH-87A+ 190 10 5.0* 

BH-88+ 2200 1400 257.5* 

BH-89 <1 <1 4.1* 

BH-90 150 130 233.*@ 

BH-90 - - 68.3* 

BH-91A+ 680 150 25.3* 

BH-92 <1 <1 2.9*@ 

BH-92 - - 3.3* 

BH-93 280 320 4.3* 

BH-94+ 240 1900 1865.* 

BH-97 <1 <1 1.7* 

+ Withdrawal Well 

* Analysis by Core Labs 

* Analysis by PTC HPLC method except as noted 

* Average of more than one analysis 

@ Ba i l e d sample; a l l others c o l l e c t e d by pump 



APPENDIX E TABLE 2 
SHALLOW WELL BENZENE ANALYSES 

POINT-IN-TIME SAMPLINGS 
(Data in PPB) 

Well Number September 1991 A December 1991 A A p r i l 1992# 

BH-14 250 200 NS 

BH-3 3 2300 2300 1780.*@ 

BH-3 4 3000 3800 2971.*@ 

BH-3 5 3800 Dry NS 

BH-36 3100 3000 3492.*@ 

BH-38 5100 Dry NS 

BH-3 9 1700 Dry NS 

BH-41 4300 NS 2639.* 

BH-42 4700 Dry 3195.*@ 

BH-44 1000 1100 NS 

BH-4 5 4 NS Dry 

BH-49 3100 3000 NS 

BH-55 <1 NS Dry 

BH-61 15 15 36.* 

BH-61 - - 101.*@ 

BH-6 4 200 170 NS 

BH-6 5 <1 <1 NS 

BH-67 59 NS 13.* 

BH-67 - - 16.*@ 

BH-6 8 <1 <1 NS 

BH-70 2600 2000 NS 

BH-71 <1 <1 Dry 

BH-73 <1 <1 4.* 

BH-73 - - 4.*@ 

BH-74 800 <1 NS 

BH-80 <1 <1 9.* 

BH-81 940 400 296.* 

BH-82 2200 1000 NS 

Sump A l l 1400 2900 3033.* 

Sump 16A 240 2000 1233.* 

Sump 16A - - 1137.*@ 

Note: See footnotes on following page. 



* 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 



APPENDIX F 

RANCHER WATER WELLS, 
PLANT WATER WELLS 

AND SPRINGS ANALYSES 



APPENDIX F 
RANCHER WATER WELL SAMPLE RESULTS 

SECOND QUARTER 1992 

LOCATION APRIL MAY JUNE 
JUNE 

DUPLICATE 
JULY 

LYMAN WATER WELL 

BENZENE ND ND ND ND ND 

TOULENE ND ND ND ND ND 

ETHYLBENZENE ND ND ND ND ND 

XYLENE ND ND 2 ND ND 

CHLORIDE 12.6 12.9 12.8 - -

UPPER INDIAN HILLS SPRING WEST 

BENZENE ND ND ND - -

TOULENE ND ND ND - -

ETHYLBENZENE ND ND ND - -

XYLENE ND ND ND - -

CHLORIDE 16.2 11.3 4.6 - -

BIEBELLE WATER WELL 

BENZENE ND - - - -

TOULENE ND - - - -

ETHYLBENZENE ND - - - -

XYLENE ND - - - -

CHLORIDE 13.5 - - - -

BTEX GIVEN IN PPB 
CHLORIDE GIVEN IN PPM 

ND - BELOW DETECTION LIMIT 



"CONFIDENTIAL BUSINESS STATEMENT" 

C C R E L A B C R A T C 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 
05/01/92 

OB NUMBER: 920669 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

JLIENT I.D : MARATHON OIL CO. 
;0ATE SAMPLED : 04/16/92 
WlME SAMPLED : 09:27 
|ORK DESCRIPTION...: #1 \ _ y ̂  u M \ 

LABORATORY I.D...: 920669-0004 
DATE RECEIVED : 04/21/92 
TIME RECEIVED : 09:32 
REMARKS : 

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

hloride (Unfilt.) 

020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

12.6 

ND 
ND 
ND 
ND 

0.5 

"1 

1 
1 

mg/L 

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

;325.2 (1) 

8020 (2) 

04/22/92 DTJ 

04/24/92 KRB 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:4 

~"e analyses, comers or interoretatirjns contained n ttvs reoort are cased upon ooservstions and materia supodea Dy tne client tor wnose exclusive and contioerrai use tnis reccn "as Deen mace. The interpretations or optmons expressed 
so resent tne Dest fudgement of Cora LaDoratones. Core Laooratones, nowever. assumes no fespons*j*ty and makes no warranty or representations, express ty -motied, as :c tne rxoouctrviry. orooer operations, or profitableness of any 

j i . o ^ , coal a citwrr»rierai. proper^ Tnis reoort anaB not be recroiixeo. except r. is 



"CONFIDENTIAL BUSINESS STATEMENT" 

: C R E L 4 B C B A 7 C 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 
05/01/92 

R E S U L T S 

JOB NUMBER: 920669 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

LI ENT I.D : MARATHON OIL CO 
DATE SAMPLED : 04/16/92 
I ME SAMPLED : 09:50 
ORK DESCRIPTION...: #2 

LABORATORY I.D...: 920669-0005 
DATE RECEIVED : 04/21/92 
TIME RECEIVED : 09:32 
REMARKS : 

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

hlor ide ( U n f i l t . ) 

3020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

16.2 

ND 
ND 
ND 
ND 

0.5 

*1 

!mg/L 

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

325.2 (1) 

3020 (2) 

04/22/92 DTJ 

04/24/92 KRB 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:5 

The analyses, contorts or •veroreiattons contained n tnis rerjort are based upon observations ano materia suooifeo oy tne cueni lor wnose exclusive ano con'oentiai use tms reoon nas Deen mace. ~-e nteroretators :- rcrnons exoressed 
-eoresent tne best judgement of Core Lacoratonee. Core Laboratories, nowever, assumes no responsesFTY ana makes no warranty or representations, express or imonea as to tne productrvitv. crcoer operations, c crsmaDteness of any 
oil, gas. ccator other iTwierai,oroparTy.w«w This reoon snau not oe reororjucea, except m ns entirety, witnout ;ne wnnen aocx cva> c* Core Laboratones. 



I 
I 
I 

"CONFIDENTIAL BUSINESS STATEMENT" 

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

3 C P E L A B C R A T C R I E S 

1 L A B O R A T O R Y T E S T S 
05/01/92 

R E S U L T S 

JOB NUMBER: 920669 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

I PENT I.D : MARATHON OIL CO. 
DATE SAMPLED : 04/16/92 
TIME SAMPLED : 10:12 

|0RK DESCRIPTION...: #4 ^ ; c U \ U L J J 

LABORATORY I .D . . . : 920669-0006 
DATE RECEIVED : 04/21/92 
TIME RECEIVED : 09:32 
REMARKS : 

1 
I 
I 
i 
i 
i 
i 
i 
i 
i 
i 
j — 

i 
i 

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

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

_3020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

13.5 

ND 
ND 
ND 
ND 

0.5 

•1 

1 
1 
1 
1 

mg/L 

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

325.2 (1) 

S020 (2) 

04/22/92 DTJ 

04/24/92 <RB 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:6 

9 ararvses. opinions or interpretations contained in this report are oesed uoon ooservanons ano material suppixw Dy Tie cuent tor whose exclusive and con'-cenTrai use tnis reoon nas Deen maae. The interpretations or opinions expressed 
ecfesent the Dest judgement ot Core Laporatonas. Core Laboratories, rcwever. assumes no responsJCWrty and maKes no warranty or representations, express or imoiiea. as ic :-e proouctivrrv, proper operations, or profrtaDteness of any 

gas. ccai or otrw mineral rxoper^^ Tha report snail not oe recooucea. exceoi r\ .is entirety, wunout ine wrmen approval of Core LaGoratones. 



I 
I 

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

1 L A B O R A T O R Y T E S T S 
06/12/92 

R E S U L T S 

J08 NUMBER: 920864 
i 

CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

•LIENT I.D : MARATHON OIL 
(DATE SAMPLED : 05/13/92 
I TIME SAMPLED : 10:15 

r 
RK DESCRIPTION. #1 

LABORATORY I . D . . . : 920864-0001 
DATE RECEIVED : 05/15/92 
TIME RECEIVED : 10:05 
REMARKS : 

ST DESCRIPTION FINAL RESULT LIMITS/*DILUTI0ti (UNITS OF MEASURE TEST METHOD DATE TECHN 

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

8020 - AROMATIC VOLATILE ORGANICS 

I 

i 
Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

12.9 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 
1 

;mg/L 

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

i 
i 

i 

325.2 (1) 

8020 (2) 

06/08/92 PJM 

05/19/92 KRB 

PAGE:1 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 



- C R E L 4 B C R A T C P I E S 
A/estern A t l a s 
i rvternafcianai 

I L A B O R A T O R Y T E S T S 
06/12/92 

R E S U L T S 

JOB NUMBER: 920864 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

|.1ENT I.D : MARATHON OIL 
DATE SAMPLED : 05/13/92 
TIME SAMPLED : 10:40 
|3RK DESCRIPTION...: #2 l4i IU 5 uJwt 

LABORATORY I.D...: 920864-0002 
DATE RECEIVED : 05/15/92 
TIME RECEIVED : 10:05 
REMARKS : 

EST DESCRIPTION 

BUoride (Unfilt.) 

3020 - AROMATIC VOLATILE ORGANICS 

FINAL RESULT LIMITS/*DILUTIONIUNITS OF MEASURE TEST METHOD DATE TECHN 

I 
I 
I 
I 
I 
I 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

11.3 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 

!mg/L 

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

325.2 (1) 

3020 (2) 

i06/08/92 PJM 
! 
'05/19/92 KRB 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

I 
? rx'sr 'uauemeni <y, : . „ F J Laco*sieves ^ . ; f e L. 

funeral D'ODeiy * e » <y ?ana i connection * 

PAGE:2 



3CJ=5E L A B C R A T C S 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 L A B O R A T O R Y T E S T S 
06/12/92 

R E S U L T S 

JOB NUMBER: 920864 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

LIENT I.D : MARATHON OIL 
[DATE SAMPLED : 05/13/92 
iTIME SAMPLED : 13:15 . . 
BORK DESCRIPTION...: #7 P l o ^ v V U . - V t ^ L J a \ \ - 5 u j | 

LABORATORY I . D . . . : 920864-0003 
DATE RECEIVED : 05/15/92 
TIME RECEIVED : 10:05 
REMARKS : 

I 
a 

| 

I 

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

fchloride ( U n f i l t . ) 

3020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

18.8 

ND 
ND 
ND 
ND 

i 

I 

I 

0.5 mg/L 

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

325.2 (1) 

3020 (2) 

06/08/92 PJM 

05/19/92 KRB 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:3 
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L A B C P A T I Z n i E S 
W e s t a m A t l a s 
: n t e m a t i o n a l 

L A B O R A T O R Y T E S T S 
06 /12 /92 

R E S U L T S 

JOB NUMBER: 920864 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

FLIENT I.D : MARATHON OIL 
j DATE SAMPLED : 05/13/92 

t
iTIME SAMPLED : 11:30 

DRK DESCRIPTION...: #8 P U -."V TBte-k. i/ p U c U 5U) • L 

LABORATORY I .D . . . : 920864-0004 
DATE RECEIVED....: 05/15/92 
TIME RECEIVED : 10:05 
REMARKS 

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

hlor ide ( U n f i l t . ) 

3020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

104 

ND 
ND 
ND 
ND 

img/L 

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

325.2 (1) 

3020 (2) 

06/11/92 PJM 

05/19/92 KRB 

I 
I 

C L , „ . - . . f .. • j . t j r e i d t o n s comi.i.ned u- "> s -ODor mn r 

res : > , f j 3 e ^ , , i o ' Core LaDoratones C u * LaUO' U

;<vn- ;; 

" neta' c ' c e n v we« or sand in connect ion * . tn wnicn si 

PAGE:4 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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I 
I 
I 

Irttomatienal 

L A B O R A T O R Y T E S T S R E S U L T S 
06/30/92 

CUSTOMER HARM HOW OIL COMPANY. ATTN; JEFFREY S. LYNN 

I SENT I.D ; WATER 
TE SAMPLED : 06/09/92 
NE SAMPLED : 13:00 •nut s w u e u : u :gu , . v I » 

yrjftK DESCRIPTION,..: #1 L ^ > v ^ t o ^ W U 3 t \ l 

LABORATORY I . D . . . : 921071-0001 
DATE RECEIVED....: 06/11/92 
TIME RECEIVED : 10:15 
REMARKS : 

! TEST fl€SCRlPMOK 

| 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

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

20 - AROMATIC VOLATILE ORGAN ICS 

fiMAt RESULT 

Bcnxene 
Toluene 
Ethyl Beruene 
Xylenes 

12.a 

NO 
ND 
ND 
2 

UMlTS/nULUTION UNIT'S OF MEASURE 

0.5 

"1 

1 
1 

TEST METHOD 

mg/L 

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

325.2 (1) 

8020 (2) 

DATE TECHN 

06/30/92 KOS 

06/12/92 RAD 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

I 
PAGE:1 
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I 
I 

I 

I n t e r n a t i o n a l 

U O U T o n T E S T S R E S U L T S 
06/30/92 

08 NUMBER:- 92107t CUSTOMERS' MARATHON QI t. COMPANY * ATTN: JETFREY S;. LYNN 

•LIEHT 1.0 : WATER 
•ATE SAMPLED : 06/09/92 
~IME SAMPLED : 13:25 TIME SAMPLED : 1J:25. , I IV C \ ^ TIME RE1 

WORK DESCRIPTION...: #2 [ J n H i I U C ^ r i ^ - U J * > - i T REMARKS 

LABORATORY I . D . . . : 921071-0002 
DATE RECEIVED : 06/11/92 
TIME RECEIVED : 10:15 

TEST BESCRrrTtOHf 

S

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

020 - AROMATIC VOLATILE ORGANICS TS02 

I 
i 

p 
I 
I 

I 
I 
I 
I 
I 
I 
1 

FIBAL RESULT LIMITS/«DtCUTtON UNITS Of MEASURE .TEST METHOD jDATE T£CHN! 

4.6 0.5 mg/L 1325.2 (1) '06/30/92 KDS 

i8020 (2) 06/12/92 RAD 

Benzene 
Toluene 
bthyl Benzene 
xylenes 

ND 
NO 
ND 
ND 

J9/L 

ug/L 
ug/L 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PACE:2 

I f t 
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I 
I 
I 

I n t i c i • n c n s t o n a i 

L A B O R A T O R Y T E S T S R E S U L T S 
06/30/92 

38 jiuuBfRs.:.:92i07i: CUSTQMEftt MARATtfOM OIL COMPANY ATTN: JEFFREY S. • LYNN. . •LIENT I.D •ATE SAMPLED 
W i n SAMPLED 

WORK DESCRIPTION.. 

WATER 
06/09/92 
15:05 

I 

LABORATORY i . D . . . : 921071-0003 
DATE RECEIVED....: 06/11/92 
TIME RECEIVED....; 10:15 
REMARKS : 

iTe&rOEfPSfMJO* 

lor ide ( U n f i l t . ) 

20 - AROMATIC VOLATILE ORGANICS 

Bcnicne 
Toluene 
Ethyl Beniene 
Xylenes 

FINAL RESULT 

20 

ND 
ND 
KO 
ND 

L1MITS/*0ILUTI0M UNITS OF MEASURE | TEST METHOD 

| mg/L 

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

325.2 (1) 

8020 (2) 

DATE Tfc'ChN 

06/24/92 K0S 

06/12/92 RAD 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303 ) 751-1780 

PAGE:3 
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I 
I 
I 

I n t e r n a t i o n a l 
A i «*ori r> ssxi Ccitiparv 

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

06/30/92 

NUMBER: 921071 •• CUSTOMER;:: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

H - I ENT ( . 0 : WATER 

W T E SAMPLED : 0 6 / 1 0 / 9 2 

TIME SAMPLED : 10:55 ~ . 

WORK DESCRIPTION...: #3 Y \ 

I 

LABORATORY I . D . . . : 921071-0004 
DATE RECEIVED : 06/11/92 
TIME RECEIVED....: 10:15 
REMARKS 

TEST DESCRIPTION FINAL RESULT UHITS/*DILUTI0» UNITS OF MEASURE TEST METHOD i DATE TECHN' 

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

™020 - AROMATIC VOLATILE ORGANICS 

I 
i 

i 
< 

I 
I 
I 

I 
I 
I 
I 

Benzene 
Toluene 
Ethyl Benzono 
xylenes 

28 

2 
ND 
ND 
ND 

mg/L 

iug/L 
!ug/L 
ug/L 

jug/L 

325.2 (1) 

3020 (2) 

106/24/92 KDS 
! 
06/12/92 RAD 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:4 

I iCfMCi:«!ril Un: IA.HI pa* ir i C'taiM MuunMwmm I : i » * I .' i lmrwhitu*: ivwitMtif , ,»'. |i.ii»>r. r 

f 'Mi l , j f cwiorff lmuQi. flnMft Y «CH ui &iU*J m i M t t K a J w t i « r t * w l I I S I :tn»< n ; u > l m 

iiiiWYi.K •<»tni»Yi |ty . 1 , ' ."irj-tf HV f " ' V 

r. (Ill i t*-\ t***:+*nY ?it*iin.itf"*; l in ».il*:if ify rtf ro,)(rv, 

m nMHNI n t * H I KM j#fv N W M » I wtunjB/ iy i i t i n * r imt t " >»vei n 

i* iiiif'lir*! ,iCh) tUforfWuciMiy w i r * tT»/.(»K^. 

*u»:>v1 itmvifil in in; i HUM My. " " I f * •** ^ • l i t U D I l l If MM 



InYCornotaonsI 

1 L A B O R A T O R Y T E S T S R E S U L T S 
07/02/92 

jj.08 NUM8EK: 92 W t CUSTOMER? MARATHON 01L COMPANY ATTN: JEFFREY S. LYNN 

i • CLIENT r.O : MARATHON OIL 
DATE SAMPLED : 06/30/92 
TIME SAMPLED : 15:50 
WORK DESCRIPTION...: #1 

LABORATORY I .D . . . : 921191-0001 
DATE RECEIVED....: 07/02/92 
TIME RECEIVED : 09:19 
REMARKS : 

rESTflESCRJPnOH FINAL RESULT LIKITS/'DILUTIOM UNITS OF MEASURE TEST METHOD DATE TECHN 

,020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

[ 
I 

NO 
UD 
NO 
NO 

S020 (2) 07/0Z/92 MAD 

ug/L 
ug / l 
ug/L 
ug/ l 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 
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L A B O R A T O R Y I E S T S R E S U L T S 
07/02/92 

CUSTOMER* MARATHON- OIL COMPANY 

•CLIENT I.D : MARATHON OIL 
•>ATE SAMPLED : 06/30/92 
•PriME SAMPLED : 14:50 . 

jWORK DESCRIPTION...: Hi P U r t t b a x V ^ p v.i «_U - S U 3 

ATTN: JEFFREY S. LYNN 

TlEST DESCI 

LABORATORY I .D . . . : 921191-0002 
DATE RECEIVED....: 07/02/92 
TIME RECEIVED ; 09:19 
REMARKS : 
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20 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
xylenes 
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UNITS OF MEASURE TEST METHOD 
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ug/L 
ug/L 
ug/L 
ug/L 
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L A B O R A T O R Y T E S T S R E S U L T S 
07/15/92 

£^owi3^j|t»«»ait-orL COMPANY-- ATTII: JEFFREY S. LYNX: 

E I E N T I.D : MARATHON OIL 
dfVE SAMPLED s 07/08/92 
TIME SAMPLED : 11:00 
| K DESCRIPTION...: #1 L y ^ l J 

LABORATORY I . D . . . ; 921250-0001 
DATE RECEIVED....: 07/H/92 
TINE RECEIVED....: 09:35 
REMARKS 

068CRIT*n0lt UNITS?'* itimar KH^ECWII 

|ori<to (Unfilt.) 

1020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
xylenes 

N/A 

ND 
ND 
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mg/L 

ufl/L 
ug/L 
U8/L 
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325.2 (1) 

5020 (2) 

N/A N/A 
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LU Mid-Continent Region 
Production United States 

/ Marathon 
Oil Company 

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

May 5, 1992 

Robert R. Marr 
Roswell Basin Watermaster 
State Engineer Office 
1900 West Second Street 
Roswell, New Mexico 88201 

Dear Mr. Marr: 

The below l i s t i n g of monitor wells (MW)/boreholes (BH) indicates the 
meter reading of fluid removed from the Lower Queen as of Hay 4, 
1992. 

SERIAL METER 
LOCATION NUMBER DATE READ READING WATER REMOVED 

MW-58/BH-84 10239118 5/4/92 774721. 6 774721 6 GALS. 
MW-59/BH-85 10259114 5/4/92 39652. 3 39652 3 BBLS. 
MW-61A/BH-87A 10239116 5/4/92 574623. 3 574623 3 GALS. 
*MW-62/BH-88 10239115 5/4/92 473281. 3 667212 0 GALS. 
MW-65A/BH-91A 10239117 5/4/92 986801. 4 986801 4 GALS. 
MW-68/BH-94 10239114 5/4/92 623523. 5 623523 5 GALS. 

TOTAL 5 292.278 4 GALS. 

Cumulative Lower Queen fluid removal as of 5/4/92 is 5.613.746.4 
GALS. This number reflects the 321,468 gallons removed prior to 
installation of the present meters in December, 1991. 

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

Very truly yours, 

Jeffrey S. Lynn 
Advanced Environmental Representative 

JSL/cb 

cc: J. L. Benson 
D. E. Kenyon 
R. F. Unger 

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

^ ^ j ^ s t i i a r v ^ ^ S X Corporation An Equal Opportunity Employer 



Mid-Continent Region 
Production United States 

AtylX Marathon 
\ MARATHON / Oil Company 

June 4, 1992 

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: 

P.O. Eox 552 
Midland. Texas 79702 
Teleonone 915/682-1626 

The below l i s t of monitor wells (MW)/boreholes (3H) indicates the 
meter readings for f l u i d removed from the Lower Queen as of J une 1, 
1992. 

SERIAL METER 
LOCATION NUMBER DATE READ READING WATER REMOVED 

MW-58/BH-84 10239118 6/1/92 799340. 7 799340 .7 GALS. 
MW-59/BH-85 10259114 6/1/92 40834 5 40834 .5 BBLS. 
MW-61A/BH-87A 10239116 6/1/92 619649 0 619649 .0 GALS. 
*MW-62/BH-88 10239115 6/1/92 518144 8 712075 .5 GALS. 
MW-65A/BH-91A 10239117 6/1/92 1182277 8 1182277 .8 GALS. 
MW-68/BH-94 10239114 6/1/92 688957. 2 688957 .2 GALS. 

LOWER QUEEN TOTAL 5 , 717.349 .2 GALS. 

* The volume of water removed from BH-88 reflects an additional 
193,930.7 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. 

Cumulative Lower Queen f l u i d removal as of 6/1/92 i s 6.038.817.2 
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 for f l u i d removed from shallow wells under permit 
RA-8015 as of June 1, 1992. 

LOCATION 

MW-l/BH-14 
MW-13/BH-36 
MW-14/BH-37 
MW-21/BH-44 
MW-35/BH-59 

SERIAL 
NUMBER 

02209213 
02209213 
02209214 
02209212 
02209212 

DATE READ 

5/18/92 
6/01/92 
6/01/92 
5/18/92 
6/01/92 

METER 
READING 

6712.5 
6909.0 
22150.2 
188.8 
188.8 

WATER REMOVED 

6712.5 GALS. 
196.5 BBLS. 

22150.2 GALS. 
188.8 GALS. 
0 GALS. 

SHALLOW TOTAL 29.248.0 GALS. 

A subsidiary of USX Corporation An Equal Opportunity Employer 



Robert R. Marr June <+, 1992 

The meter on MW-l/BH-14 ( s e r i a l number 02209213) was moved to 
MW-13/BH-36 on May 18, 1992. The t o t a l f l u i d withdrawal from 
MW-l/BH-14 p r i o r to pump removal was 6712.5 gallons. 

The meter on MW-21/BH-44 ( s e r i a l number 02209212) was also moved to 
MW-35/BH-59 on May 18, 1992. The t o t a l f l u i d withdrawal from 
MW-21/BH-44 p r i o r to pump removal was 188.8 gallons. 

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

Very t r u l y yours, 

Jeffrey S. Lynn \ 
Advanced Environmental Representative 

JSL/cb 

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 
Proauction United States 

' Marathon 
MARATHON I i Oil Company 

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

July 10, 1992 

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 below l i s t of monitor veils (MW)/borehoIes (BH) 
meter readings for f l u i d removed from the Lower 
Julv 6, 1992. 

indicates the 
Oueen is of 

SERIAL METER 
LOCATION NUMBER DATE READ READING 

MW-58/BH-84 10239118 7/6/92 979200. 0 
MW-59/BH-85 10259114 7/6/92 46094. 5 
MW-61A/BH-87A 10239116 7/6/92 755936. 0 
*MW-62/BH-88 10239115 7/6/92 657821. 8 
MW-65A/BH-91A 10239117 7/6/92 1493169. 4 
MW-68/BH-94 10239114 7/6/92 744543. 9 

LOWER QUEEN TOTAL 

WATER REMOVED 

979200.0 GALS. 
46094.5 BBLS. 
755936.0 GALS. 
851752.5 GALS. 
1493169.4 GALS. 
744543.9 GALS. 

6.760.570.8 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 pr 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. 

Cumulative Lower Queen fluid removal as of 7/6/92 is 7.082.038.8 
GALS. This number reflects the 321,468 gallons removed prior to 
installation of the present meters in December, 1991. 

The below l i s t of monitor wells (MW)/boreholes (BH) indicates the 
meter readings for fluid removed from shallow wells under permit 
RA-8015 as of July 6, 1992. 

LOCATION 

** MW-13/BH-36 
MW-14/BH-37 

*** MW-35/BH-59 

SERIAL 
NUMBER 

02209213 
02209214 
02209212 

DATE READ 

7/6/92 
7/6/92 
7/6/92 

METER 
READING 

13627.4 
166538.3 
38017.0 

WATER REMOVED 

6914.9 GALS. 
166538.3 GALS. 
37828.2 GALS. 

SHALLOW TOTAL 211.281.4 GALS. 

1 
A subsidiary of USX Corporation An Equal Opportunity Employer 



Robert R. Marr July LO. 1 992 

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

*** The meter reading on MW-35/BH-59 reflects 188.8 gallons 
attributed to MW-21/BH-44 prior to removal and reinstallation 
on MW-35/BH-59. 

The cumulative shallow f l u i d removal as of July 5. 1992 is 
218.182.7 GALS. This number re f l e c t s the 6901.3 gallons removed 
from MW-l/BH-14 and MW-21/BH-44 prio r to mecer removal. 

The June 4, 1992 report erroneously identified MW-13/BH-36 as naving 
removed 196.5 BBLS. of water. The correct volume is 196.5 GALS. of 
water. 

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

Very truly yours, 

Jeffrey S. Lynn 

Advanced Environmental Representative 

JSL/cb 

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

LOWER QUEEN 
FLUID LEVEL DATA 

AND 
POTENTIOMETRIC MAPS 
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MARATHON OIL COMPANY 
INDIAN BASIN TREATMENT PROJECT 

QUARTERLY REPORT 
OCTOBER 1992 

INTRODUCTION 

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

place during the t h i r d quarter of 1992 related to 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 o v e r a l l Indian Basin Treatment Project i s f u l l y 

operational and functioning as designed per Marathon's March 1992 

technical submittal to OCD. Combined withdrawals from the Lower 

Queen and shallow horizons are on going and an a i r stripper 

f a c i l i t y i s used t o remove v o l a t i l e hydrocarbons. 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. Soil venting operations continue to 

remove v o l a t i l e hydrocarbons from the s o i l horizon. Water analyses 

from rancher wells and nearby surface springs have not exceeded any 

State or Federal drinking water standards f o r hydrocarbons or 

chlorides. Local ranchers are informed of treatment project 

a c t i v i t i e s via a quarterly update l e t t e r . 



QUARTERLY POINT-IN-TLME SAMPLING AND RESULTS 

A point-in-time sampling of the Indian Basin treatment project 

monitor wells was conducted July 7 - 10, 1992. Forty-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 field 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) 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. Replicate 

BTEX analyses were made for each well sampled. The results from 

the point-in-time analyses are contained in Appendix B. 

Core Laboratories, Aurora, Colorado, performed four BTEX 

analyses using EPA method 8020 purge and trap gas chromatography as 

a quality assurance comparison of PTC's HPLC analytical techniques. 

Core Labs also conducted four chlorides analyses using EPA method 

325.2. The following four wells (3 shallow and 1 Lower Queen) were 

analyzed for BTEX concentrations using both HPLC and purge and trap 

analytical techniques: BH-41, BH-42, BH-49 and BH-97. A chart 

comparing the BTEX analytical results from the two analysis 

2 



techniques i s attached in Appendix C. The results of this compar

ison indicate that the HPLC analysis technique portray an accurate 

representation of BTEX concentration when compared with the EPA 

method 8020 purge and trap analysis technique for the same samples. 

Three wells were sampled by the OCD for duplicate analysis 

(BH-93, BH-86, and BH-87A). The results for the three well 

comparison are attached in Appendix C. 

Appendix D (Tables 1 and 2) compares the results of the 

September 1991, December 1991, April 1992 and July 1992 point-in-

time benzene concentration data for the Lower Queen and shallow 

wells. Graphs of the benzene, BTEX and chloride concentrations 

from the various point-in-time samplings for each 

borehole/monitoring well are also included in Appendix D. 

MONTHLY SAMPLING 

Monthly water samples of nearby rancher water wells and 

springs were taken on July 8, July 28, August 19, and September 10. 

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 si t e , and a surface water spring in Rocky Arroyo. The 

3 



quarterly analysis f o r the Biebelle water w e l l , the second closest 

down gradient w e l l , i s also reported. A l l rancher water w e l l 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 l o c a l 

ranchers each month with l e t t e r s of explanation. Copies of these 

l e t t e r s are provided to the New Mexico O i l Conservation Division 

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

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

The plant water supply well and backup well 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 also included i n 

Appendix E. 

WATER AND CONDENSATE RECOVERY 

Water withdrawals from Lower Queen wells and shallow water 

wells are i n d i v i d u a l l y metered and reported to 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 State Engineer's Office f o r the t h i r d quarter of 

1992 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 withdrawal from the Lower Queen and shallow zone. 

4 



Six Lower Queen wells (BH-84, BH-85, BH-87A, BH-88, BH-91A, 

and BH-94) were ro u t i n e l y pumped fo 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: 

LOWER QUEEN MONTHLY WATER WITHDRAWALS 

WELL NUMBER JUL AUG SEP QTR. TOTAL 

BH-84 3,845 3,005 3,764 10,614 BBL. 

BH-85 2,967 3,124 3,870 9,961 BBL. 

BH-87A 1,833 3,154 6,568 11,555 BBL. 

BH-88 2,378 4,565 4,208 11,151 BBL. 

BH-91A 4,713 7,033 7,219 18,965 BBL. 

BH-94 1. 607 3.580 4.622 9.269 BBL. 

LQ TOTAL 16,803 24,461 30,251 71,515 BBL. 

Three shallow water w e l l s (BH-36, BH-37 , and BH--59) 

pumped during the t h i r d quarter. Monthly shallow water withdrawals 

f o r each wel l are l i s t e d below: 

SHALLOW SOIL WATER MONTHLY WITHDRAWALS 

WELL NUMBER JUL AUG SEP [A QTR. TOTAL 

BH-3 6 813 1,338 195 2,346 BBL. 

BH-37 1,535 1,407 1, 664 4, 606 BBL. 

BH-59 15 341 54 410 BBL. 

SHALLOW TOTAL 2,363 3,086 1,913 7,362 BBL. 

5 



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 any 

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 third quarter of 1992 i s 13 barrels. The cumulative 

free product recovery for the second and third quarters i s 32 

barrels. This brings the cumulative free product recovered to date 

(not including volumes volatilized by the a i r stripper and s o i l 

vent) to 3319 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 third quarter of 

1992. 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 3.13 

inches. Monthly Lower Queen potentiometric maps, based on these 

monthly fluid level readings are also attached in Appendix G. The 

July Lower Queen potentiometric map i s indicative of the unusually 

high r a i n f a l l during May, June and July. Lower Queen water levels 

reflect this significant influx of water through higher fluid 

levels. The August and September Lower Queen potentiometric maps 

reflect lower fluid levels due to decreased precipitation. 

6 



A shallow water potentiometric map based on data accumulated 

during the July point-in-time sampling round i s attached in 

Appendix H. 

SOIL VENTING ACTIVITIES 

The Phase I s o i l venting program i s operational and includes 

wells: BH-39, BH-40 and BH-44. Venting during the third quarter 

was discontinuous due to mechanical d i f f i c u l t i e s with the blower 

and the generator as well as natural conditions creating high water 

levels in the vent wells. The shallow water withdrawal wells were 

selectively located in the vicinity of the s o i l vent wells to help 

promote s o i l venting by lowering the water table, thus more s o i l 

would be exposed for hydrocarbon vapor extraction. The occurrence 

of unusually large r a i n f a l l s during May, June and July required 

these adjustments to the shallow water withdrawal system in order 

to impact water levels in the vicinity of the venting system. 

Venting i s presently ongoing as water levels are receding and 

mechanical d i f f i c u l t i e s have been corrected. 
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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 consultation, fundamental testing and analytical services 
P.O. Box 2150 • 1703 West Industrial • Midland. Texas 79702 • 915/683-3348 

A u g u s t 1 0 , 1992 

Mr. J e f f Lynn 
Marathon O i l Company 
P. 0. Box 552 
Midland, Texas 79702 

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

Dear Mr. Lynn: 

The monitoring p r o j e c t was s t a r t e d a t 8:00 a.m. on 
July 7, 1992. From July 7, 1992, t o J u l y 9, 1992, a 
t o t a l of f o r t y f o u r (44) wel l s were checked. A mal
f u n c t i o n i n the c o n t r o l box was encountered on July 9, 
1992, which prevented the sampling of two (2) w e l l s . 

The malfunction was corrected w i t h a new c o n t r o l box, 
and the two (2) remaining w e l l s (Sump 16£ and Sump A l l ) 
were checked and sampled on July 10, 1992, 

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

Sincerely, 

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

LLC:jjc 

H O U S T O N • D A L L A S • F O R T W O R T H • A R L I N G T O N • B E A U M O N T • T E X A S C I T Y • T E X A R K A N A • M I D L A N D 
S A N A N T O N I O • A U S T I N • B R Y A N • S H R E V E P O R T • M O N R O E • M O R G A N C I T Y • L I T T L E R O C K 
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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 
Internat ional 

i 

I 
1 

L A B O R A T O R Y T E S T S 
08/11/92 

R E S U L T S 
i 

t o . NUMBER: 921250 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

fcllENT I.D : 
DATE SAMPLED : 

MARATHON OIL 
07/09/92 
10:10 

LABORATORY I.D... 
DATE RECEIVED 

921250-0005 
07/14/92 
09:35 TIME SAMPLED : 

MARATHON OIL 
07/09/92 
10:10 TIME RECEIVED 

921250-0005 
07/14/92 
09:35 

IWORK DESCRIPTION...: BH-41/MW-18 REMARKS. 

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

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

"3020 - AROMATIC VOLATILE ORGANICS h 
v 

I 
Benzene 
Toluene 
E thy l Benzene 
Xylenes 

109 

2700 
22 

600 
55 

i 

1 

* i 

100 

1 
100 

1 

mg/L 

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

325.2 (1 ) 

3020 ( 2 ) 

07/29/92 KDS 

07/16/92 MAD 

1300 South Potomac, S u i t e 130 
Auro ra , CO 80012 
(303) 751-1780 

PAGE:5 

Tie analyses, opinions Of interD'eiatons contained .n tms reDori are oasea uoon ooservanons and matenai s_ooi>ed ov tr*? cuent i c A^C_i? *-'~'i.sive ana ccrt.-ientiai use mis 'eoorl nas _een maoe fhe interpretations CK oom>ons e-o 'esseo 

'epresent tne Oesi (uogerment oi Core LaOoatone. Core Laocxato- >es nowever assumes no resoonsioiiitv ano manes no warranty tv representations express or implied as io ine oroauciiviiy proper operations or protnaoteness ot any o» qas 

coai ot other m*ierai propeny. well of sand « connecton witn «r»cti such report * used ot nmea upon tor anv reason whatsoever This rooon snan not pe r eprooucea except <n us entirely without tne written approval oi Core laboratories 
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I 
I 

W e s t e r n A t l a s 
International 

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 

1 08/11/92 

|DB NUMBER: 921250 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

•LIENT I.D MARATHON OIL LABORATORY I.D 921250-0007 
llUE SAMPLED 07/09/92 DATE RECEIVED 07/14/92 
flME SAMPLED 09:53 TIME RECEIVED 09:35 
1WORK DESCRIPTION...: BH-42/MW-19 REMARKS. 

TEST DESCRIPTION FINAL RESULT LIMITS/*D1LUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

S

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

020 - AROMATIC VOLATILE ORGANICS I 
I 
i 

f 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

90 

3000 
40 

800 
41 

i 

50 
1 

50 
1 

;mg/L 

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

325.2 (1) 

8020 (2) 

i 07/29/92 KDS 

07/16/92 MAD 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:7 

I analyses oomons c r"e*oretations contained m this reoort are oasea uoon observations ana ^ate^ai suoo-eo c. -re cueni mr *nose «_)T'_<iive ana crmhaentiai use inii repcr - • 

(eciresent tne oest luagemeni ot Core Laooratones Core Laboratories, however assumes no 'esDonsiomiv ano ma»e_ no .vanamy or teceseniaitons e-D'ess or imoi>ea as to me o'caucuv.:. .;_ _ 

coai or otner mmerai orooenv wen or Sana n connecnon with when such reoon ra usea or reneo uDon tor any reason w-arsoever This reoort snail not De 'eo'Oducea e*c eot 'n ns enirefv wi""*/ 

• -"e'-'etaiions or colons enoressea 

:ce*a<ons or c'o'rtaDieness ot any o>i gas 

n- HP" .cc'ovai ot Core iaoo*aior«s 
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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 

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

08/11/92 
R E S U L T S 

03B NUMBER: 921250 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

f .IENT I.D : MARATHON OIL 

UE SAMPLED : 07 /09 /92 
[ME SAMPLED : 08:40 

iWORK DESCRIPTION.. . : BH-49/MW-26 

LABORATORY I . D . . . : 921250-0006 
DATE RECEIVED : 07 /14 /92 
TIME RECEIVED : 09:35 
REMARKS : 

TEST DESCRIPTION iFINAL RESULT LIMITS/'DILUTIONIUNITS OF MEASURE 'TEST METHOD DATE TECHN 

I 
^ 3 2 

I 
I 

! 

i 
f 

i 

Uoride (Unf i l t . ) 

320 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 

164 

2000 
48 

390 
1400 

1 

*1 

100 

1 
100 
100 

:mg/L 

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

325.2 ( 1 ) 

3020 ( 2 ) 

07/29/92 KDS 

07/16/92 MAD 

1300 South Potomac, S u i t e 130 
Au ro ra , CO 80012 
(303) 751-1780 

I 
PAGE:6 

' - I - ^ngivses. opinions or interpretations conta-neo r\ tr.s 'erxn are oasea uDon observations ana n-iatenai sunniiea ov me cnem tor *mose vc.<us^e v a ccr rw-trai use rms repon nas ceen maae [ne 'nter chelations or oomorw exyessea 

'eoreseni ine best njagement ot Cote Laboratories Core Latxyaiones however a s s i e s no <esoons»oiMy ann makes no warranty or lecesenianons e«o'f^ r» Tnouea as to me DfOductwuy cooef operations or prairtaoleneM oi any o» gas. 

;oai or other mineral property, well or sand *i connection win wmcn sucn teport is usea or reiwa uoon lor any reason wnatsoever This rpoon sr.a» rot ne reo'oaucea e«ceot m us ennrety wiinout tne written approval ol Core Laboratory 
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W e s t e r n A t l a s 
I n t e m a t i o n a l 

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

"of >"sse» Corf nary 

L A B O R A T O R Y T E S T S 
08/11/92 

R E S U L T S 

JOB NUMBER: 921250 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I.D : MARATHON OIL 
DATE SAMPLED : 07/08/92 
TIME SAMPLED : 09:30 
WORK DESCRIPTION : BH-97/MW-70 

LABORATORY I .D . . . : 921250-0004 
DATE RECEIVED : 07/14/92 
TIME RECEIVED : 09:35 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIMITS/*DILUTION|UNITS OF MEASURE 
i 

TEST METHOD DATE TECHN 

Ichlor ide ( U n f i l t . ) 

's020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

9.2 

ND 
3 
1 

13 

0.5 mg/L 

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

325.2 (1) 

3020 (2) 

08/03/92 PJM 

07/17/92 MAD 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:4 

• re analyses oomions o* .rvefcuetaions contained « this reoort are based upon ooservanons ana "-aw.ai <u,opi>eo c/ TP cient 'or wnose t fcus^e dm <:oni>cieniiai use mis reoort -as cee" - ' -• •"•.•'LT'etdtcos or opinwns enpressea 

• epreseni tne oest judgement o« Core Laboratories Core Laboratories nowever assumes no resoonscMv ana mawes no warranty or representaions e>oress or imoned as to me productivity coc*- oce'dt'ons or ornrnabteness ot anv al gas 

coat or omer mineral property wen or sand « connection with which such report rs used or re*«eo upon tor any reason whatsoever Tnis reoort snai" noi oe reproduced e»ceot m ,ts enwerv *'inoui "e« ipconai CM Core Laboratories 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

• Q l i r P K I N R POST OFFICE BOX 2088 
r j S r j n STATE LANO OFFICE BUILDING 

VtHf*JH C „ „ _ „ ™ K Q V . - , C T Q Q - 7 SANTA FE. NEW MEXICO 8750d 

September 25, ±99 2 (5OSB27-S8OO 

J e f f r e y S. Lynn 
Marathon O i l Company 
P.O. Box 552 
Midland, Texas 79702 

RE: WATER QUALITY SAMPLING 
MARATHON INDIAN BASIN GAS PLANT 
EDDY COUNTY, NEW MEXICO 

Dear Mr. Lynn: 

Enclosed you w i l l f i n d a copy of the New Mexico O i l Conservation 
Division's (OCD) analytic r e s u l t s of ground water samples t h a t OCD 
s p l i t with Marathon on July 7, 1992. I f you have any questions, 
please contact me at (505) 827-5885. 

Sincerely, 

William C. Olson 
Hydrogeologist 
Environmental Bureau 

Enclosure 

xc: Mike Williams, OCD Artesia D i s t r i c t Office 

I a Safety 
MM Cl—fcmit Ragion 

Route Action 
CKC 
JOH 
JNK 
RFM 
BAS 
JSL 

. SECY . 

. FILE _ 

. Return. 

. TOSS 

SEP 2 9 1232 

Einiio—nli l & S-fety 



MAifc Uf INtW MEX1CU DEPARTMENT OF HEALTH 

SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 700 Camino de Salud. NE 

Albuquerque. NM 87196-4700 [5051-841-2500 
- - , ORGANIC CHEMISTRY SECTION (505|-*41-2570 

juij in i99^ 8 "° ^"""•^^^"•••^•'"•"•^ Distribution 
I ANALYTICAL REPORT I l^ZJT™ 
• 1 [•) Submitter 260 

IDNO" 014362 I S L D Accession No. OR-92-1596 I USLDFU-

To: D. Boyer From.- Organic Chemistry Section 
NM Oil Consv. Div. Scientific Laboratory Div. 
State Land Office Bldg. 700 Camino de Salud. NE 
P.O. Box 2088 Albuquerque, NM 87106 
Santa Fe, NM 87504-2088 

Re: A water, purgeable sample submitted to this laboratory on July 8. 1992 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 7-Jul-92 By: Ols . . . BH-93 
At: 13:00 hrs. In/Near: Carlsbad 

ANALYTICAL RESULTS; Aromatic St Halogenated Purgeable (EPA-601/2J Screea (754) 
Parameter Value Note MDL. Unit! 

Benzene 69.10 10.00 ppb 
Ethylbenzene 19.60 10.00 ppb 
p- & m-Xylene 79.20 10.00 ppb 
o-Xylene 3 6.60 10.00 ppb 
1,2,4-Trimethylbenzene 38.90 10.00 ppb 

See Laboratory Remarks for Additional Information 
Notations A Comments.' 
MDL = Minimal Detectable Laval. 
A = Approximate VaJua; N = Nona Detected abort Oataetioo Limit; P = Compound Preaent, but not quantified; 
T = Traca (<Oataction Limit); U = Compound Identity Not Confirmed. 
Evidentiary Seal*: No* Sealedjg; Intact: NoQ, Y*»Q it Broken By. Oate: 

Laboratory Rcmarki; 

Twenty late eluting compounds in the C3 substituted benzene region 
at trace-40 ppb were detected by the photoionization detector, but not 
identified. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
Lab Code: UIL Case No.: N/A SAS No.: N/A SDG No.: N/A 
Matrix: (soil/water) Water Lab Sample ID: QR-92-1596 
Sample wt/vol: 50.0 (a/mL) mL SLD Batch No: 196 
Level: (low/med) Low Date Received: 7/8/92 
% Moisture: not dec. N/A dec. N/A Date Extracted: N/A 

(Continued on page 2.) 



ANALYTICAL REPORT 
SLD Accession No. OR-92-1596 
Continuation. Page 2 of 4 

Extraction: (SepF/Cont/Sonc) N/A Date Analyzed: 7/9/92 
GPC Cleanup: (Y/N) No pH: Dilution Factor: 10 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) : ua/L 

This sample was analyzed for the following compounds 
using EPA Methods 601 & 602 

CAS NO. COMPOUND CONC. OUALIFIER 
67-64-1 Acetone 50.0 u 
71-43-2 Benzene 69.1 
108-86-1 Bromobenzene 10.0 u 
74-97-5 Bromochloromethane 10.0 u 
75-27-4 Bromodichloromethane 10.0 u 
75-25-2 Bromoform 10.0 u 
78-93-3 2-Butanone fMEK) 50.0 u 
104-51-8 n-Butvlbenzene 10.0 u 
135-98-8 sec-Butvlbenzene 10.0 u 
98-06-6 tert-Butvlbenzene 10. 0 u 
1634-04-4 tert-Butvl methvl ether (MTBE} 50. 0 u 
56-23-5 Carbon tetrachloride 10. 0 u 
108-90-7 Chlorobenzene 10.0 u 
67-66-3 Chloroform 10.0 u 
95-49-8 2-Chlorotoluene 10.0 u 
106-43-4 4-Chlorotoluene 10.0 u 
96-12-8 1.2-Dibromo-3-chloroDrooane 10.0 u 
124-48-1 Dibromochloromethane 10.0 u 
106-93-4 1.2-Dibromoethane 10.0 u 
74-95-3 Dibromomethane 10.0 u 
95-50-1 1.2-Dichlorobenzene 10.0 TJ 
541-73-1 1.3-Dichlorobenzene 10.0 •u 
106-46-7 1.4-Dichlorobenzene 10.0 u 
75-71-8 Dichlorodifluoromethane 10.0 u 
75-34-3 1.1-Dichloroethane 10. 0 u 
107-06-2 1.2-Dichloroethane 10.0 u 
75-35-4 1.1-Diehloroethene 10.0 u 
156-59-4 cis-1.2-Dichloroethene 10.0 u 
156-60-5 t r a n s - l . 2-Dichloroethene 10.0 u 
78-87-5 1.2-DichloronroDane 10.0 u 
142-28-9 1.3-DichloroDronane 10.0 u 
590-20-7 2.2-DichloroDronane 10.0 u 
563-58-6 1.1-DichloroDronene 10.0 u 
1006-01-5 cis-1.3-Dichloroorooene 10.0 u 

(Continued on page 3.) 



ANALYTICAL REPORT 
SLD Accession No. CR-92-1596 
Continuation, Page 3 of 4 

1006-02-6 trans-1.3-DichloroDroDene 10.0 u 
100-41-4 Ethvlbenzene 19. 6 i 
87-68-3 Hexachlorobutadiene 10. 0 TT 

98-82-8 IsoDroovlbenzene 10.0 U 
99-87-6 4-Isonronvltoluene 10.0 u 
75-09-2 Methylene c h l o r i d e 10.0 u 
90-12-0 1-MethvlnaDhthalene 10.0 u 
91-57-6 2-MethvlnaDhtha1ene 10.0 u 
91-20-3 Naphthalene 10.0 u 
103-65-1 ProDVlbenzene 10.0 u 
100-42-5 Stvrene 10.0 u 
630-20-6 1.1.1.2-Tetrachloroethane 10.0 u 
79-34-5 1.1.2.2-Tetrachloroethane 10.0 u 
127-18-4 Tetrachloroethene 10.0 u 
109-99-9 Tetrahvdrofuran (THF1 50.0 u 
108-88-3 Toluene 10.0 --

87-61-5 1.2.3-Trichlorobenzene 10. 0 ' T 
'~l 

120-82-1 1.2.4-Trichlorobenzene 10. 0 "T 

71-55-6 1.1.1-Trichloroethane 10. 0 u 
79-00-5 1.1.2-Trichloroethane 10. 0 TT 

u 
79-01-6 T r i c h l o r o e t h e n e 10.0 u 
75-69-4 Trichlorofluoromethane 10.0 u 
96-18-4 1.2.3-TrichlorooroDane 10.0 u 
95-63-6 1.2.4-Trimethvlbenzene 38.9 
108-67-8 1.3.5-Trimethvlbenzene 10.0 u 
75-01-4 V i n v l c h l o r i d e 10.0 u 
95-47-6 o-Xvlene 36.6 
N/A D- & m-Xvlene 79. 2 

Qualifier Definitions: 
B - Indicates compound was detected in the Lab Blank as well 

as in the sample. 
D - Indicates value taken from a secondary (diluted) sample analysis 
E - Indicates compound concentration exceeded the range of the 

standard curve. 
J - Indicates an estimated value for tentatively identified compound 

or for compounds detected and identified but present at a 
concentration less than the quantitation limit. 

N - Indicates that more than one peak was used for quantitation. 
U - Indicates compound was analyzed for, but not detected above the 

concentration listed (Quantitation Limit). 

(Continued on page 4.) 



ANALYTICAL REPORT 
SLD A c c e s s i o n .'io. : 7.-9 2-1596 
Conunuaiion. rzse •» -1 r -

QUALITY CONTROL SUMMARY FOR "OT iTILZS SCREEN 

METHOD BLANK: A laboratory method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from l a b reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reoorted d e t e c t i o n l i m i t . 

COMPOUND DETECTED 
No Compounds Detecred 

CONCENTRATION (PPB) 

SURROGATE RECOVERIES: 
SURROGATE 

Sromofluorobenzene 
2-Bromo-l-chlcroprcpane 

CONCENTRATION 
2 5.0 ccc 
25.0 ppo 

-.Z CO VERY 

SPIKE RECOVERY: The % recoveries f o r compounas :r. zr.e catch 
spike were from 60% t c 120% w i t h the exception :r z'r.e compounds 
l i s t e d below: 
COMPOUND CONCENTRATION % RECOVERY 

1,1,2,2-tetrachloroethane 25.3 ppb y ^129.1 
Naphthalene 25.3 ppb ~̂1166.5 

Analyst: Reviewed Bv 
Gary C. Ecten 
Analyst, Organic Chemistry 

Richard-F. Mevernein 07/17/92 
Supenvtsor. Or/amc Chemistry Section 



TATE OF NEW MEXICO DEPARTMENT OF HEALTH 
: ; > SCIENTIFIC LABORATORY DIVISION 

P.O. Box 4700 "10 Camino ete Saiua. - n 
Albuquerque. NM S7196-4700 |505)-841-:500 

^ ORGANIC CHEMISTRY SECTION £051-841-2570 

Request 
ID No. 014361 

ANALYTICAL REPORT 
SLD Accession No. OR-92-1595 

Distribution 
_ UMC 70320 

• ) Submitter 260 

SJ SLD Filei 

To: D. Boyer .- rom: Organic Chemistrv Section 
NM Oil Consv. Div. Scientific Laboratory Div. 
State Land O f f i c e Bldg. "00 Camino de Salua. N E 
P.O. Box 2088 Mbuaueraue. NM •; • : 06 
Santa Fe, NM 87504-2088 

-Cv A water, purgeable sample suomi ttea to ihis iaboratorv m Juiv 8. 1992 

DEMOGRAPHIC DAT A 

COLLECTION . J C : — ; 

: • "-Jui-92 3v: C'is . . . ~. H - i r 

.2.00 hrs. In/Near: Carlsbad 

ANALYTICAL RESULTS: Aromatic & Halogenated Pureeaole ' EP ^-oO 1 2! Screen (754) 

Parameter Viiue ote MDL nits 
Halogenated V o l a t i l e s (42) 0. 00 N 1.00 ppb 
Benzene 16. 60 1.00 ppb 
Toluene 0 . 80 T 1.00 ppb 
p - & m-Xylene 0 . 90 T i . : o ppo 
1 , 2 , 4 - T r i m e t h y l b e n z e n e 0 .90 T 1.00 ppb 
Naphthalene 1.80 1.00 ppb 

See Laboratory Remarks for Additional Information 
dotations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit: P - Compound Present, cut not auantniea: 
? = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seai»: Not SealedfJEJ; Intact: Nof - ! , Yei(_j ^ Broken By: - it«: 

Laboratory Remarks: 

Thirty-five l a t e e l u t i n g compounds i n the C3 substituted benzene region 
at trace levels were detected by the photoionization detector, but not 
i d e n t i f i e d . 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: N/A 
Matrix: (soil/water) Water Lab Sample ID: OR-92-1595 
Sample wt/vol: 5.0 (a/mL) nL SLD Batch No: 196 
Level: (low/med) Low Date Received: "7/8/92 

IContinued on page 2.i 



SLD Accession Nc. :7.--~-i^95 
Zjnunuation. rzze - ; • -

? Moisture: not dec. .''/A dec. N/A rate Extracted: N/A 
Extraction: fSeoF/Cont/Sonci NV A Date Analyzed: " 9/92 
3 PC Cleanup: fY/N) No cH: Z i l u t i c n Factor: _ I 

3CNCENTRATICN UNITS: 
;ug/L or ug/Kg) : ua/L 

This sample was analyzed f o r the following compounds 
using EPA Methods 601 * 502 

CAS NO. COMPOUND CO NC. QUALIFIER 
67-64-1 Acetone . 0 U 
71-43-2 Benzene 15 . 6 
108-86-1 Bromobenzene -.: -r 

74-97-5 Bromochloromethane 

•-
75-27-4 Bromodichloromethane 1.3 J 
75-25-2 Bromoform -
"3-93-3 2-Butanone (MEK) r • 
104-51-8 n-Butvlbenzene -
135-98-8 sec-Butvlbenzene .: - • 
98-06-6 tert-Butvlbenzene -. J •T 

1634-04-4 t e r t - B u t y l methvl e t h e r 'MTBE) -
56-23-5 Carbon t e t r a c h l o r i d e -. 0 u 
108-90-7 Chlorobenzene 1 . 0 . u 
67-66-3 Chloroform 1 . 0 ! u 
95-49-8 2-Chlorotoluene . 3 u 
106-43-4 4-Chlorotoluene -. 0 u 
96-12-8 1.2-Dibromo-3-chloroDrooane 1 . 0 : u 
124-48-1 Dibromochloromethane -. 0 u 
106-93-4 1.2-Dibromoethane -. 3 u 
74-95-3 Dibromomethane -. 0 ; ry 

95-50-1 1.2-Dichlorobenzene - * \J u 
541-73-1 1.3-Dichlorobenzene "J 
106-46-7 1.4-Dichlorobenzene -. 0 
75-71-8 Dichlorodifluoromethane . 0 u 
75-34-3 1.1-Dichloroethane I . 0 I u 
107-06-2 1.2-Dichloroethane 1 .0 1 u 
75-35-4 1.1-Dichloroethene 1 .0 1 u 
156-59-4 cis-l . 2 - D i c h l o r o e t h e n e 1 . 0 j u 
156-60-5 t r a n s - i . 2-Dichloroethene 1 .0 i u 
78-87-5 1.2-DichloroDroDane 1 .o j u 
142-28-9 1.3-DichloroproDane 1 .0 1 u 
590-20-7 2.2-DichloroDroDane 1 • o ! u 
563-58-6 1.1-DichloroDroDene . o : u 

(Continued on page 3.1 



ANALYTICAL REPORT 
SLD Acces s ion No. OR-9 2-1595 
Continuation. Page 3 or -> 

1006-01-5 cis-1.3-DichloroDrooene 1.0 *" T 

1006-02-6 trans-l.3-DichlorooroDene 1. 0 - T 

100-41-4 Ethvlbenzene 1.0 • T 

37-68-3 Hexachlorobutadiene 1.0 f T 

98-82-8 IsoDroDvlbenzene 1. 0 u 
99-87-6 4-IsonroDVltoluene 1.0 u 
75-09-2 Methylene chloride 1.0 u 
90-12-0 1-MethvlnaDhthalene 1.0 u 
91-57-6 2-MethvlnaDhthalene 1.0 •J 
91-20-3 NaDhthalene 1.8 
103-65-1 Proovlbenzene 1.0 u 
100-42-5 Stvrene 1.0 -J 
630-20-6 1.1.1.2-Tetrachloroethane 1.0 'T 

•J 

79-34-5 1.1.2.2-Tetrachloroethane 1.0 fJ 
127-18-4 Tetrachloroethene 1. 0 
109-99-9 Tetrahydrofuran CTHF) - . \J -• 
108-88-3 Toluene 1 . 3 -
87-61-5 1.2.3-Trichlorobenzene 1.0 
120-82-1 1.2.4-Trichlorobenzene 1. 0 * J 

71-55-6 1.1,1-Trichloroethane 1 . 0 
79-00-5 1.1.2-Trichloroethane 1.0 u 
79-01-6 Trichloroethene 1.0 u 
75-69-4 Trichlorofluoromethane 1.0 u 
96-18-4 1,2.3-TrichloroDroDane 1.0 u 
95-63-6 1.2.4-Trimethylbenzene 0.9 J 
108-67-8 1.3.5-Trimethvlbenzene 1.0 u 
75-01-4 ( Vinvl chloride 1.0 TJ 
95-47-6 o-Xvlene 1.0 u 
N/A | D- & m-Xylene 0 . 9 J 

Qualifier Definitions: 
B - Indicates compound was detected in the Lab Blank as well 

as in the sample. 
D - Indicates value taken from a secondary (diluted) sample analysis. 
E - Indicates compound concentration exceeded the range of the 

standard curve. 
J - Indicates an estimated value for tentatively identified compounds, 

or for compounds detected and identified but present at a 
concentration less than the guantitation limit. 

N - Indicates that more than one peak was used for quantitation. 
U - Indicates compound was analyzed for, but not detected above the 

concentration l i s t e d (Quantitation Limit). 

(Continued on page 4j 
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QUALITY CONTROL SUMMARY FOR VOLATILES SCREEN 

METHOD BLANK: A la b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from l a b reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

COMPOUND DETECTED 
No Compounds Detected 

rONCENTRATION (PPB) 

SURROGATE RECOVERIES: 
SURROGATE 

Bromofluorobenzene 
2-Bromo-l-chloropropane 

CONCENTRATION 
2 5.0 =po 
25.0 ppo 

:co VERY 

SPIKE RECOVERY: The % recoveries f o r compounds 
spike were from 80% to 120% w i t h the exception c: 
l i s t e d below: 
COMPOUND CONCENTRATION 

1,1,2,2-tetrachloroethane 25.3 ppb 
Naphthalene 25.3 ppb 

:r.e racch 
rhe compounds 

% RECOVERY 
._129 . 1 

166.5 

aiyst: 
Gary C. Eden 
Analyst. Organic Chemistry 

Reviewed Bv?i~ rl 
v Richard F. Meyernein 07/17/92 

Supervisor. O/gamc Chemistry Section 



SCIENTIFIC LABORATORY DIVISION 
P.O. Box 4700 "00 Camino de Saiua. \ E 

Albuquerque. NM 87196-4700 [5051-841-2500 
ORGANIC CHEMISTRY SECTION 5051-841-2570 

Distribution 

" ANALYTICAL REPORT i 
iRDNoSt 014360 I SLD Accession No. OR-92-1594 1 aysLDFii. 

To: D. Boyer From: Organic Chemistry Section 
NM Oil Consv. Div. Scientific Laboratory Div. 
State Land Office Bldg. "00 Camino de Salua. NE 
P.O. Box 2088 Albuquerque, NM 37106 
Santa Fe, NM 87504-2088 

Re: A water, purgeable sample submitted to this laboratory on July 8. 1992 

_ _ _ _ D E M O G R A P H I C DATA 
COLLECTION 

Jn: T-Jul-92 By: Ols . . . 
•A: 8:45 hrs. In/Near: Carlsbad 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable |EPA-o01/2| Screea <7S4) 
Parameter Value Note MDL Vnits 

Halogenated V o l a t i l e s (42) 0.00 N 10. 00 ppb 
Benzene 59.80 10. 00 ppb 
Ethylbenzene 2.50 T 10. 00 ppb 
p- & m-Xylene 3. 10 -n 10. 00 ppb 
1 ,2 ,4 -Tr imethy lbenzene 4 .10 -n 10. 00 ppb 
Naphthalene 27.30 10. 00 ppb 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 
Notations & Comments: 
MDL = Minimal DtUctabU Laval. 

A = Approximate Value; N = Nona Detected abova Da tact ion Limit: P - Compound Preaant, but not quantified: 
T = Trace (<Detection Limit); U = Compound identity Not Confirmed. 

Evidentiary Seaia: Not SealedjVJ; Intact: NofJ, YeaQ It Broken By: -ate: 

Laboratory Remarks: 

LOCATION 
MW 6i (BH-S7A) 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
Lab Code: UIA Case No.: N/A SAS No.: N/A SDG No.: N/A 
Matrix: (soil/water) Water Lab Sample ID: OR-92-1594 
Sample wt/vol: 50.0 (g/mL)_mL___ SLD Batch No: 196 
Level: (lov/med) Low Date Received: 7/8/92 
% Moisture: not dec. N/A dec. N/A Date Extracted: N/A 
Extraction: (SepF/Cont/Sonc) N/A Date Analyzed: 7/9/92 
GPC Cleanup: (Y/N)_No_ pH: D i l u t i o n Factor:_JJ2 

(Continued on page 2.) 
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CONCENTRATION UNITS: 
'ug/L or ug/Kg) : ua/L 

This sample was analyzed for the following compounds 
using EPA Methods 601 * 5 02 

CAS NO. COMPOUND i CONC.; QUALIFIER 
67-64-1 Acetone i 50.01 u 
71-43-2 Benzene 59.8! 
108-86-1 Bromobenzene ! 10.01 u 
74-97-5 Bromochloromethane 10.0 1 u 
75-27-4 Bromodichlorcraethane 10.0! u 
75-25-2 Bromoform 10.0! " T 

'.J 

78-93-3 2-Butanone (MEK) 50.0! TT 

104-51-8 n-Butvlbenzene 10.01 * T 

135-98-8 sec-Butvlbenzene 10.0; •] 

98-06-6 tert-Butvlbenzene • r\ ~-

•• 
1634-04-4 tert-Butvl methvl ether (MTBE) 3 0.: 
56-23-5 Carbon tetrachloride 

•• 
108-90-7 Chlorobenzene 10.0! •T 

67-66-3 Chloroform 10.0 
95-49-8 2-Chlorotoluene 10. 0 i •J 
106-43-4 4-Chlorotoluene j 10.0| u 
96-12-8 1. 2 -Dibromo-3 -chloroDroDane I 10.oi u 
124-48-1 Dibromochloromethane 10. 0 1 u 
106-93-4 1. 2-Dibromoethane 10. 0 1 u 
74-95-3 Dibromomethane 10. 0 1 u 
95-50-1 1.2-Dichlorobenzene 10.0 1 u 
541-73-1 1.3-Dichlorobenzene 10.0! u 
106-46-7 1.4-Dichlorobenzene 10.0 1 u 
75-71-8 Dichlorodifluoromethane 10. 0 1 r T 

U 

75-34-3 1.1-Dichloroethane 10.0! u 
107-06-2 1.2-Dichloroethane 10. 0 i U 
75-35-4 1.1-Dichloroethene 10. 0 1 U 
156-59-4 cis-1.2-Dichloroethene 10.0 | u 
156-60-5 trans-i.2-Dichloroethene 10. 0! u 
78-87-5 1.2-DichloroDroDane 10.0| u 
142-28-9 1.3-DichloroDroDane 10.0| u 
590-20-7 2.2-DichloroDropane 10.01 u 
563-58-6 1.1-DichloroDrooene 10.ol u 
1006-01-5 cis-1.3-DichloroDroDene 10.oi u 
1006-02-6 trans-i.3-DichloroDroDene 10. 0 | u 
100-41-4 Ethvlbenzene 2.5! J 

(Continued on page 3.) 
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87-68-3 1 H e x a c h l o r o b u t a d i e n e 10.0 1 'J 
98-82-8 IsoDroDVlbenzene 10.0 1 rJ 
99-87-6 4 - I s o D r o p y l t o l u e n e 10.0 
75-09-2 Methylene c h l o r i d e 10.0 1 u 
90-12-0 1 -Methvl naDhtha 1 ene 10. 0 1 u 
91-57-6 2 -Methvl naDhtha 1 ene 10.0 1 IT 
91-20-3 NaDhthalene i 27.3 
103-65-1 ProDylbenzene 10.0 i u 
100-42-5 Stvrene i 10.0 1 TJ 
630-20-6 1. 1 . 1 . 2 - T e t r a c h l o r o e t h a n e 10.0 1 TJ 
79-34-5 1.1 . 2 . 2 - T e t r a c h l o r o e t h a n e 10.0 
127-18-4 T e t r a c h l o r o e t h e n e 10.0 1 U 
109-99-9 T e t r a h v d r o f u r a n CTHF1 50. 0 U 
108-88-3 Toluene 10.0 u 
87-61-5 1,2.3-Trichlorobenzene 10.0 u 
120-82-1 1.2. 4 - T r i c h l o r o b e n z e n e 10. 0 
71-55-6 1 . 1 . 1 - T r i c h l o r o e t h a n e 10.0 

•; 79-00-5 1 . 1 . 2 - T r i c h l o r o e t h a n e 10 . 0 rr 

79-01-6 T r i c h l o r o e t h e n e 10.0 IJ 
75-69-4 T r i c h l o r o f l u o r o m e t h a n e 10 . 0 TT 

96-18-4 1 . 2 . 3 - T r i c h l o r o n r o o a n e 10. 0 u 
95-63-6 1.2.4-Trimethvlbenzene 4.1 J 
108-67-8 1.3.5-Trimethvlbenzene 10.0 u 
75-01-4 v i n v l c h l o r i d e 10.0 u 
95-47-6 o-Xvlene 10. 0 u 
N/A j D- & m-Xylene 3.1 J 

Q u a l i f i e r Definitions: 
B - Indicates compound was detected i n the Lab Blank as well 

as i n the sample. 
D - Indicates value taken from a secondary (diluted) sample analysis. 
E - Indicates compound concentration exceeded the range of the 

standard curve. 
J - Indicates an estimated value f o r t e n t a t i v e l y i d e n t i f i e d compounds, 

or f o r compounds detected and i d e n t i f i e d but present at a 
concentration less than the quantitation l i m i t . 

N - Indicates that more than one peak was used for q u a n t i t a t i o n . 
U - Indicates compound was analyzed f o r , but not detected above the 

concentration l i s t e d (Quantitation Limit) . 

(Continued on page 4.) 
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QUALITY CONTROL SUMMARY FOR VOLATILES SCREEN 

METHOD BLANK: A lab o r a t o r y method blank was analyzed aicng w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from l a b reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reoorted d e t e c t i o n l i m i t . 

COMPOUND DETECTED 
No Compounds Detected 

CONCENTRATION (PPB) 

SURROGATE RECOVERIES: 
SURROGATE 

Bromofluorobenzene 
2-Bromo-l-chloroorcDane 

CONCENTRATION 
2 5.0 ppo 
2 5.0 ppb 

:COVERY 

:0 . 0 

5PIKE RECOVERY: The -5 recoveries f o r compounds 
spike were from 8 0% ro 12 0% w i t h the excepcic: 
l i s t e d below: 
COMPOUND CONCENTRATION 

1,1,2,2-tetrachlorcethane 25.3 ppD 
Naphthalene 25.3 ppb 

:cnpounds 

Analyst: 
Gary C. Eden 
Analyst: Organic Chemistry 

Reviewed By: 
Richard r/.^cycrncin 07/17/92 
Supervisor/ Organic Chemistry Section 
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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# 

J u l y 
1992# 

BH-83 1600 350 12.9*@ 948* 

BH-83 - 290 125.4* -

BH-83 - - 150. A -

BH-84+ 40 90 202.* 178* 

BH-85+ 540 420 40.4* 268* 

BH-86 33 <1 2.7*@ 19* 

BH-86 - - 3.5 16.6-

BH-87A+ 190 10 5.0* 359* 

BH-87A+ - - - 59.8-

BH-88+ 2200 1400 257.5* 357* 

BH-89 <1 <1 4.1* 12* 

BH-90 150 130 233.*@ 115* 

BH-90 - - 68.3* -

BH-91A+ 680 150 25.3* 413* 

BH-92 <1 <1 2.9*@ 8* 

BH-92 - - 3.3* -

BH-93 280 320 4.3# 103* 

BH-93 - - - 69.1-

BH-94+ 240 1900 1865.* 160* 

BH-97 <1 <1 1.7* 15* 

BH-97 - - - < 1 A 

+ Withdrawal Well 

A 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 
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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 
1992# 

BH-14 250 200 NS NS 

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

BH-3 4 3000 3800 3087.*@ 2199*@ 

BH-3 5 3800 Dry NS NS 

BH-36 3100 3000 3492.*@ 2708* 

BH-38 5100 Dry NS NS 

BH-3 9 1700 Dry NS NS 

BH-41 4300 NS 2639.* 3105* 

BH-41 - - - 2700" 

BH-42 4700 Dry 3195.*@ 2742* 

BH-42 - - - 3000" 

BH-44 1000 1100 NS NS 

BH-45 4 NS Dry NS 

BH-4 7 3400 - - 4353* 

BH-49 3100 3000 NS 1939*@ 

BH-49 - - - 2000 A 

BH-55 <1 NS Dry 332* 

BH-61 15 15 36.* 37* 

BH-61 - - 101.*@ -

BH-64 200 170 NS NS 

BH-6 5 <1 <1 NS NS 

BH-67 59 NS 13.* 97*@ 

BH-67 - - 16.*@ -

BH-68 <1 <1 NS NS 

BH-70 2600 2000 NS NS 

BH-71 <1 <1 Dry 47*@ 

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

BH-73 - - 4.*@ -

BH-74 800 <1 NS NS 

BH-75 <1 - - 5*@ 

BH-80 <1 <1 9.* 8* 

BH-81 940 400 296.* 483* 



Well Number September December A p r i l July 
1992# 

BH-82 2200 1000 NS 1114* 

Sump A l l 1400 2900 3033.* 1258* 

Sump 16A 240 2000 1233.* 1495* 

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 
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APPENDIX E 

RANCHER WATER WELLS, 
PLANT WATER WELLS 

AND SPRINGS ANALYSES 



APPENDIX E 
RANCHER WATER WELL SAMPLE RESULTS 

THIRD QUARTER 1992 

LOCATION JULY 
JULY 

DUPLICATE 
AUGUST SEPTEMBER 

LYMAN WATER WELL 

BENZENE ND ND ND ND 

TOULENE ND ND ND ND 

ETHYLBENZENE ND ND ND ND 

XYLENE ND ND ND ND 

CHLORIDE 14.6 13.2 13.8 13.8 

UPPER INDIAN HILLS SPRING WEST 

BENZENE ND - ND ND 

TOULENE ND - ND ND 

ETHYLBENZENE ND - ND ND 

XYLENE ND - ND ND 

CHLORIDE 8.5 - 9.0 14.3 

BIEBELLE WATER WELL 

BENZENE ND - -

TOULENE ND - -

ETHYLBENZENE ND - -

XYLENE ND - -

CHLORIDE 7.8 - -

BTEX GIVEN IN PPB 
CHLORIDE GIVEN IN PPM 

ND - BELOW DETECTION LIMIT 



I ^MlMwm* 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 

<.V,cr Oessf* Company 

L A B O R A T O R Y T E S T S 
08/11/92 

R E S U L T S 

DB NUMBER: 921250 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

. I ENT I.D : MARATHON OIL 
|ATE SAMPLED : 07/08/92 
|lME SAMPLED : 11:00 

iUORK DESCRIPTION...: #1 L ^ ~ » . « U ~ V ~ r 

LABORATORY I . D . . . : 921250-0001 
DATE RECEIVED : 07 /14 /92 
TIME RECEIVED : 09:35 
REMARKS : 

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

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

020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 

14.6 

ND 
ND 
ND 
ND 

0.5 

*1 

mg/L 

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

325.2 ( 1 ) 

8020 (2 ) 

08 /03 /92 PJM 

07 /17 /92 MAD 

1300 South Potomac, S u i t e 130 
A u r o r a , CO 80012 
(303) 751-1780 

PAGE:1 

I 
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. •• Zs'p. Laooratones 



I 
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 Lino" L>essef 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 
08/11/92 

R E S U L T S 

[oB NUMBER: 921250 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN [ 
.CLIENT I.D : MARATHON OIL 
TATE SAMPLED : 07/08/92 
JIME SAMPLED : 11:30 
WORK DESCRIPTION...: #2 

LABORATORY I . D . . . : 921250-0002 
DATE RECEIVED : 07/14/92 
TIME RECEIVED : 09:35 
REMARKS : 

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

i 
i 
i 
i 

i 

hlor ide ( U n f i l t . ) 

020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

8.5 

ND 
ND 
ND 

0.5 

*1 

1 
1 
1 

mg/L 

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

325.2 (1) 

8020 (2) 

08/03/92 PJM 

07/17/92 MAD 

I 
I 1300 South Potomac, Suite 130 

Aurora, CO 80012 
(303) 751-1780 

PAGE:2 

I 
' - e analyses c o l o n s or in ter re la t ions contained in tms report are caseo utiot 

eoreseni ine Desi judgement ot Core Laboratories Core Laboratories nowever 

~ :ai or other mineral property *e i l or sand m connection with wn. r " sucn re con 

p no r^SPOnsiOilily anc 

>r rfjhfid upon tor any 

pro I 

ions or opinions exp 

iiahleness ol any o 

Core Laooratones 

I 



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 
International 

1 L A B O R A T O R Y T E S T S 
08/11/92 

R E S U L T S 

DB NUMBER: 921250 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I .D : MARATHON OIL 

PTE SAMPLED : 07/08/92 

ME SAMPLED : 11:48 
RK DESCRIPTION...: #4 B i t W U a U - W U j i U 

LABORATORY I . D . . . : 921250-0003 
DATE RECEIVED : 07 /14 /92 
TIME RECEIVED : 09:35 
REMARKS : 

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

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

•20 - AROMATIC VOLATILE ORGANICS 

I 
I 
I 
I 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 

7.8 

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 ) 

08/03/92 PJM 

07/17/92 MAD 

1300 South Potomac, S u i t e 130 
A u r o r a , CO 80012 
(303) 751-1780 

PAGE:3 

' "e analyses opinions or nie'o'eiations ccntaineo in this report are basea upon observations ana 'ndionai Si.opiiea ov ;*'<? i.nt."1! 'or A 

'eo 'eseni (he best judgement O' Core LaDoraiones Core Laooraiones. tiowever assumes no responsibility ana maum no warranty or >s\ 

'• i a l or other miner ai p'OCerTv weii or Sana ^ connecnon with which sucn report is used or relied upon lor any reason wnatsoever This n 

' LW' ianons i 

c'" 'Oe"Hai use ;ms report i a s oet 

s o< >mo><i>a as io tha proaucuvnv 

^•duceo f - ' ceo i m its ent^'otv wiih 

• ^:eforeiatror-s or opm-ons expressed 

3i>ons or pronraoeness oi any oil gas. 

n ,'ipr;rt;.a' o' C.-ve Laooratones 

T 



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 
08/23/92 

R E S U L T S 

08 NUMBER: 921360 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I.D : MARATHON OIL 

IATE SAMPLED : 07/28/92 

I ME SAMPLED : 14:35 . . . 
wORK DESCRIPTION...: #1 V J * W 

LABORATORY I . D . . . : 921360-0001 
DATE RECEIVED : 07 /30 /92 
TIME RECEIVED : 09:30 
REMARKS : 

I 

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

I 
I 
I 
I 
I 
I 
I 

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

,020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 

13.2 

ND 
ND 
ND 
ND 

mg/L 

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

325.2 (1 ) 

:8020 (2 ) 

08 /20 /92 KDS 

07/31/92 MAD 

1300 South Potomac, S u i t e 130 
Auro ra , CO 80012 
(303) 751-1780 

PAGE:1 

I 
j " .) 'vses opimons or interpretations contained in [his repon are cased upon ocse''.ations ano ."-.amrsdi supO"eo L . " - I ; Z • 'n 

• jc-esent tne Dest judgement ot Core Laooratones Core Laboratories nowever assumes no responsibility ano r ra*es warranty or 

". a cir'e- mmerai property wen or sano in connection with which such reoon •s ..sec c 'ened upon 'or any 'easo^ A-aisoever ' ni 

eidl.ons or opinions expressed 

i' prolitapleness ol any oil qas 

w.n oi Core Laboratories 

T 



I 

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 8 0 R A T 0 R Y T E S T S 
09/02/92 

R E S U L T S 

DB NUMBER: 921595 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

jU I ENT I.D : MARATHON 
• J E SAMPLED : 08/19/92 
• ME SAMPLED : 15:15 
|U0RK DESCRIPTION...: 1 

I 

LABORATORY I.D...: 921595-0001 
DATE RECEIVED : 08/21/92 
TIME RECEIVED : 17:01 
REMARKS : 

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

I 
i 

I 
i 

f 
I 
! 

I 

I 

ploride (Unfilt.) 

20 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

13.8 

ND 
ND 
ND 
ND 

I 
il 
I 

0.5 

M 

1 
1 
1 
1 

;mg/L 

iug/L 
ug/L 
ug/L 
ug/L 

325.2 (1) 

8020 (2) 

08/31/92 PJM | 

08/26/92 MAD 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:1 



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 
09/02/92 

OB NUMBER: 921595 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

LIENT I .D : MARATHON 
ATE SAMPLED : 08/19/92 
IME SAMPLED : 15:32 
WORK DESCRIPTION...: 2 

LABORATORY I.D...: 921595-0002 
DATE RECEIVED : 08/21/92 
TIME RECEIVED : 17:01 
REMARKS : 

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

hloride (Unfilt.) 

020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

9.0 

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) 

08/31/92 PJM 

08/26/92 MAD 

PAGE:2 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 



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 

L A B O R A T O R Y T E S T S 
09/02/92 

R E S U L T S 

ATTN: JEFFREY S. LYNN 

LABORATORY I . D . . . : 921595-0003 

DATE RECEIVED : 08 /21 /92 
TIME RECEIVED : 17:01 
REMARKS : 

B NUMBER: 921595 CUSTOMER: MARATHON OIL COMPANY 

IENT I .D : MARATHON 
TE SAMPLED : 08/19/92 
ME SAMPLED : 14 :50 . •mnc oHnrLcu I*+;JU. . * 

WORK DESCRIPTION...: 7 S*»lv \ \ W W 

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

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

20 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
E thy l Benzene 
Xylenes 

20 

ND 
ND 
ND 
ND 

mg/L 

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

1325.2 ( 1 ) 

^ 0 2 0 ( 2 ) 

08/27/92 PJM 

08/26/92 MAD 

1300 South Potomac, S u i t e 130 
A u r o r a , CO 80012 
(303) 751-1780 

PAGE:3 

'• .-• analyses opinions 0 ' 'nie'oreia;'G."s "eo T r s -ecor; are oasea upon onservahons ,ino rTi.iten.ii supplied ov ;••<•• • > • • - ' < . : • — • • . .. r i , j . \ • ,n n,/ , i i . r u " , , . . ] , . i:,. r u - u y ^ . i ' ' "•- < 'Pm.oris >r ••.;'essea 

••'[.•resent tne best ludqement ot Cere LaDca--r es Core Laooratones howeve' assumes no resnonsmin.v ano m,i.-i-;s nr; A , i r r ; l r : v -.,< - - \ y - ' •• s .-.[;-.••,.,. • < e:: ' • •-• p"H!i,t t.vty i , f ; i i>- > >pi",i'n,("-, ; • • \,r. eness ot a -̂v o > qas 



I 
I 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 

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

09/02/92 
R E S U L T S 

ATTN: JEFFREY S. LYNN 

LABORATORY I.D...: 921595-0004 

DATE RECEIVED : 08/21/92 
TIME RECEIVED : 17:01 
REMARKS : 

OB NUMBER: 921595 CUSTOMER: MARATHON OIL COMPANY 

tL I ENT I.D : MARATHON 
ATE SAMPLED : 08/19/92 
IME SAMPLED 

j]WORK DESCRIPTION 

I 

i 
'! 

I 
I 

il 

I 
] 

I 

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

hloride (Unfilt.) 

020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

172 

3 
ND 
1 
ND 

mg/L 

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

325.2 (1) 

8020 (2) 

08/27/92 PJM 

08/26/92 MAD 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:4 

I 



I 
I 
I 

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 R E S U L T S 
10/07/92 

SOB NUMBER: 921734 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

|LIENT I.D : LAKEUOOD,NM 
UTE SAMPLED : 09/10/92 

| TI ME SAMPLED : 10:01. 
iUORK DESCRIPTION...: 1 Ly*vxa Well 

LABORATORY I . D . . . : 921734-0001 
DATE RECEIVED : 09/17/92 
TIME RECEIVED : 09:30 
REMARKS : 

TEST DESCRIPTION 

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

hloride (Unfilt.) 

8020 - AROMATIC VOLATILE ORGANICS 

I 
I 

i 

i 
i 
i 
I 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

13.8 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 

mg/L 

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

325.2 (1) 

8020 (2) 

10/01/92 KJA 

09/18/92 MAD 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:1 



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 
10/07/92 

OB NUMBER: 921734 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

LI ENT I.D : LAKEWOOD, NM 
ATE SAMPLED : 09/10/92 
iME SAMPLED : 09:30 
WORK DESCRIPTION...: 2 \ J 

LABORATORY I.D...: 921734-0002 
DATE RECEIVED : 09/17/92 
TIME RECEIVED : 09:30 
REMARKS : 

TEST DESCRIPTION !FINAL RESULT .IMITS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

hloride ( U n f i I t . ) 

020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
To Iuene 
Ethyl Benzene 
Xylenes 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 

mg/L 

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

325.2 (1) 

3020 (2) 

10/01/92 KJA 

09/18/92 MAD 

PAGE:2 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(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 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 
10/07/92 

R E S U L T S 

IJOB NUMBER: 921734 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

LI ENT I.D : LAKEWOOD,NM 
ATE SAMPLED : 09/10/92 
TIME SAMPLED : 11:57" 
ORK DESCRIPTION...: 7 

LABORATORY I.D...: 921734-0003 
DATE RECEIVED : 09/17/92 
TIME RECEIVED : 09:30 
REMARKS : 

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

hloride (UnfiIt.) 

8020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

21 

ND 
ND 
ND 
ND 

:mg/L 

ug/L 
I ug/L 
iug/L 
ug/L 

325.2 (1) 

8020 (2) 

'09/30/92 KJA 

09/18/92 MAD 

PAGE:3 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(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 R E S U L T S 
10/07/92 

OB NUMBER: 921734 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

LI ENT I.D : LAKEWOOD, NM 
ATE SAMPLED : 09/10/92 
I ME SAMPLED : 11:00 
ORK DESCRIPTION. .. : 8 j ^ . ^ W cl| 

LABORATORY I.D...: 921734-0004 
DATE RECEIVED : 09/17/92 
TIME RECEIVED : 09:30 
REMARKS : 

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

hloride (UnfiIt.) 

8020 - AROMATIC VOLATILE ORGAN ICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

183 

13 
ND 
3 
ND 

mg/L 

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

325.2 (1) 

3020 (2) 

09/30/92 KJA 

09/18/92 MAD 

PAGE:4 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 



APPENDIX F 
r 

STATE ENGINEER'S 
WATER PRODUCTION 

REPORTS 



Mid-Continent Region 
Production United States 

Y MARATHON / 

Marathon 
Oil Company 

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

J u l y 10, 1992 

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 below l i s t of monitor wells (MW)/boreholes (BH) indicates the 
meter readings for f l u i d removed from the Lower Queen as of 
July 6, 1992. 

SERIAL METER 
LOCATION NUMBER DATE READ READING 

MW-58/BH-84 10239118 7/6/92 979200 0 
MW-59/BH-85 10259114 7/6/92 46094 5 
MW-61A/BH-87A 10239116 7/6/92 755936 0 
*MW-62/BH-88 10239115 7/6/92 657821. 8 
MW-65A/BH-91A 10239117 7/6/92 1493169 4 
MW-68/BH-94 10239114 7/6/92 744543 9 

WATER REMOVED 

979200. 
46094. 
755936. 
851752. 
1493169. 
744543. 

0 GALS. 
5 BBLS. 

GALS. 
GALS. 
GALS. 
GALS. 

LOWER QUEEN TOTAL 6.760.570.8 GALS. 

* The volume of water removed from BH-88 re f l e c t s an additional 
193,930.7 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. 

Cumulative Lower Queen f l u i d removal as of 7/6/92 is 7.082.038.8 
GALS. This number reflects 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 for f l u i d removed from shallow wells under permit 
RA-8015 as of July 6, 1992. 

LOCATION 

** MW-13/BH-36 
MW-14/BH-37 

*** MW-35/BH-59 

SERIAL 
NUMBER 

02209213 
02209214 
02209212 

DATE READ 

7/6/92 
7/6/92 
7/6/92 

METER 
READING 

13627.4 
166538.3 
38017.0 

WATER REMOVED 

6914.9 GALS. 
166538.3 GALS. 
37828.2 GALS. 

SHALLOW TOTAL 211.281.4 GALS. 

A subsidiary of USX Corporation An Equal Opportunity Employer 



Robert R. Marr -2- Julv 10, 1992 

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

*** The meter reading on MW-35/BH-59 reflects 188.8 gallons 
attributed to MW-21/BH-44 prior to removal and reinstallation 
on MW-35/BH-59. 

The cumulative shallow f l u i d removal as of July 6, 1992 is 
218.182.7 GALS. This number refl e c t s the 6901.3 gallons removed 
from MW-l/BH-14 and MW-21/BH-44 prio r to meter removal. 

The June 4, 1992 report erroneously identified MW-13/BH-36 as having 
removed 196.5 BBLS. of water. The correct volume is 196.5 GALS. of 
water. 

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

Very truly yours, 

Jeffrey S. Lynn 

Advanced Environmental Representative 

JSL/cb 

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



Mid-Continent Region 
Production United States 

' 4 A \ Marathon 
'Oil Company 

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

August 10, 1992 

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 below l i s t of monitor wells (MW)/boreholes (BH) indicates the 
meter readings for f l u i d removed from the Lower Queen as of August 
3, 1992. 

LOCATION 
SERIAL 
NUMBER DATE READ 

METER 
READING WATER REMOVED 

MW-58/BH-84 
MW-59/BH-85 
MW-61A/BH-87A 
*MW-62/BH-88 
MW-65A/BH-91A 
MW-68/BH-94 

10239118 
10259114 
10239116 
10239115 
10239117 
10239114 

8/3/92 
8/3/92 
8/3/92 
8/3/92 
8/3/92 
8/3/92 

1128454.8 
48561.2 
827163.2 
777270.0 

1693484.0 
791085.7 

LOWER QUEEN TOTAL 

1128454.8 GALS. 
48561.2 BBLS. 
827163.2 GALS 
971200.7 GALS. 
1693484.0 GALS. 
791085.7 GALS. 

7.450,958.8 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 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. 

Cumulative Lower Queen f l u i d removal as of 8/3/92 is 7,772.426.8 
GALS. This number re 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 August 3, 1992. 

LOCATION 
SERIAL 
NUMBER DATE READ 

METER 
READING WATER REMOVED 

** MW-13/BH-36 
MW-14/BH-37 

*** MW-35/BH-59 

02209213 
02209214 
02209212 

8/3/92 
8/3/92 
8/3/92 

75600.0 
186038.9 
37760.9 

68887.5 GALS. 
186038.9 GALS. 
37828.2 GALS. 

SHALLOW TOTAL 292.754.6 GALS. 

A subsidiary of USX Corporation An Equal Opportunity Employer 



Robert; R. Marr 
August 10, 1992 
Page 2 

** The meter reading on MW-13/BH-36 r e 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 Co meter removal and 
r e i n s t a l l a t i o n on MW-13/BH-36. 

*** The meter reading on MW-35/BH-59 i s below the J u l y reading of 
38017.0. This w e l l has been s h u t - i n t h i s past month and the 
volume of water removed should be i d e n t i c a l to l a s t month. 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 August 3, 1992 i s 
299.655.9 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 p r i o r to meter removal. 

I f more i n f o r m a t i o n i s required, please free zo concact me ac 1,915) 

J e f f r e y S. Lynn 
Advanced Environmental Representative 

JSL/nrt 

xc: T. C. Lowrv - Midland 
D. E. Keny'on - PTC, L i t t l e t o n 
R. F. Unger - Midland 
R. A. Biernbaum - Midland 
C. M. Schweser - IBGP, A r t e s i a 

687-8312. 



Mid-Continent Region 
Production United States 

/ ] V f \ Marathon 
\ MARATHON / Oil Company 

September 9, 1992 

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 September 8, 1992. 

LOCATION SERIAL 
NUMBER 

DATE READ METER 
READING 

WATER REMOVED 

MW-58/BH-84 10239118 9/8/92 1271510.1 1271510.1 Gals 

MW-59/BH-85 10259114 9/8/92 52290.0 52290.0 Bbls 

MW-61A/BH-87A 10239116 9/8/92 1017505.0 1017505.0 Gals 

*MW-62/BH-88 10239115 9/8/92 977623.0 1171553.7 Gals 

MW-65A/BH-91A 10239117 9/8/92 2070112.0 2070112.0 Gals 

MW-68/BH-94 10239114 9/8/92 987929.0 987929.0 Gals 

LOWER QUEEN TOTAL 8,714,789.8 Gals 

* 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 9/8/92 is 9.036.257.8 Gals. 
This number r e f l e c t s the 321,468 gallons removed pri 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 



I n d i a n Basin Treatment P r o j e c t 
September 9, 1992 
Page 2 

The below l i s t of monitor w e l l s (MW)/boreholes VBH) i n d i c a t e s the meter 
readings f o r f l u i d removed from shallow wells under permit RA-8015 as of 
September 8, 1992. 

LOCATION SERIAL 
NUMBER 

DATE READ METER 
READING 

WATER REMOVED 

** MW-13/BH-36 02209213 9/8/92 112157.9 105445.4 Gals. 

MW-14/BH-37 02209214 9/8/92 267630.0 267630.0 Gals. 

*** MW-35/BH-59 02209212 9/8/92 52593.3 5 2660.6 Gals. 

SHALLOW TOTAL 425,736.0 Gals. 

The meter reading on MW-13/BH-36 r e 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. 

The meter on MW-35/BH-59 has been repaired. As 
indi c a t e d i n the August 1992 monthly satement the 
August meter reading of 37760.9 was below the J u l y 
reading of 38017.0. The d i f f e r e n c e between the two 
readings i s 256.1 g a l l o n s . 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 September 8, 1992 i s 432.637.3 
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 p r i o r to meter removal. 

I f more infor m a t i o n i s r e q u i r e d , please f e e l free to contact me a t (915) 
687-8312. 

Very t r u l y yours, 

J e f f r e y S. Lynn ' 

Advanced Environmental Representative 

JSL020/nrt 



Indian Basin Treatment Project 
September 9, 1992 
Page 3 

T c. Lowry - Midland 
D. 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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MARATHON OIL COMPANY 
INDIAN BASIN TREATMENT PROJECT 

QUARTERLY REPORT - FEBRUARY 1993 

INTRODUCTION 

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

place during the fourth quarter of 1992 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 to 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. 

In response t o cold weather freezing of the shallow w e l l pumps, 

shallow water withdrawals have been temporarily halted; Lower Queen 

withdrawals are unaffected. 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. Soil 

venting operations continue t o remove v o l a t i l e hydrocarbons from 

the s o i l horizon. Water analyses from rancher wells and nearby 

surface springs have not exceeded any State or Federal drinking 

water standards f o r 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 l e t t e r . 



QUARTERLY POINT-IN-TIME SAMPLING AND RESULTS 

A point-in-time sampling of the Indian Basin treatment project 

monitor wells was conducted October 13 - 15, 1992. Forty-six wells 

were sampled by Southwestern Laboratories using EPA sampling 

protocol. The attached f i e l d log i n Appendix A was prepared by 

Southwestern Laboratories from f i e l d notes taken during sample 

acquisition and i d e n t i f i e s the f l u i d levels, purge volumes 

and other f i e l d analysis data of a l l wells evaluated. 

Marathon's Petroleum Technology Center (PTC) i n L i t t l e t o n , 

Colorado, performed BTEX and chloride analyses f o r the quarterly 

point-in-time samples. High performance l i q u i d chromatography 

(HPLC) was used t o analyze water samples f o r BTEX concentrations 

and a t i t r a t i o n method was used f o r chloride analysis. The resul t s 

from the point-in-time analyses are contained i n Appendix B. 

Core Laboratories, Aurora, Colorado, performed four BTEX 

analyses using EPA method 8020 purge and trap gas chromatography as 

a q u a l i t y assurance comparison of PTC's HPLC a n a l y t i c a l 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 f o r BTEX concentrations using both HPLC and purge and trap 

a n a l y t i c a l techniques: BH-33, BH-41, BH-67 and BH-90. A chart 

comparing the BTEX an a l y t i c a l results f o r the two analysis 

techniques i s attached i n Appendix C. The resul t s of t h i s 

2 



comparison indicate that the HPLC analysis technique portrays an 

accurate representation of BTEX concentration when compared with 

the EPA method 8020 purge and trap analysis technique f o r the same 

samples. 

Appendix D (Tables 1 and 2) compares the resu l t s of the 

September 1991, December 1991, A p r i l 1992, July 1992 and October 

1992 point-in-time benzene concentration data f o r the Lower Queen 

and shallow wells. Graphs depicting benzene concentrations over 

time f o r each r o u t i n e l y sampled borehole/monitoring well are also 

included i n Appendix D. 

MONTHLY SAMPLING 

Monthly water samples of nearby rancher water wells and 

springs were taken on October 12, November 11, and December 10. 

Analyt i c a l r e s u l t s from the monthly water samples indicate the 

water t o be w i t h i n standards f o r hydrocarbons and chlorides as 

established by EPA f o r drinking water. The attached table i n 

Appendix E provides a summary of the monthly analyses performed on 

the Lyman water w e l l , the closest down gradient water we l l t o the 

leak s i t e , and a surface water spring i n Rocky Arroyo. The 

quarterly analysis f o r the Biebelle water w e l l , the second closest 

down gradient w e l l , i s also reported. A l l rancher water w e l l 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 

3 



well samples and surface water springs i s provided t o the l o c a l 

ranchers each month with l e t t e r s of explanation. Copies of these 

l e t t e r s are also provided t o the New Mexico O i l Conservation 

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

upon d i s t r i b u t i o n to 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 to 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 with the SEO fo r the fourth quarter of 1992 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 (BH-84, BH-85, BH-87A, BH-88, BH-91A, 

and BH-94) were rou 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: 

4 



LOWER QUEEN MONTHLY WATER WITHDRAWALS 

WELL NUMBER OCT NOV DEC QTR. TOTAL 

BH-84 5,425 4,891 6,956 17,272 BBL. 

BH-85 1,970 2,413 2,916 7,299 BBL. 

BH-87A 7,093 5,379 6,839 19,311 BBL. 

BH-88 3,658 1,790 3,035 8,483 BBL. 

BH-91A 6,875 6,289 8,967 22,131 BBL. 

BH-94 5.474 5.059 7 .413 17.946 BBL. 

LQ TOTAL 30,495 25,821 36,126 92,442 BBL. 

Three shallow water w e l l s (BH-36, BH-37, and BH-59) were 

pumped du r i n g the f o u r t h quarter. I n December, the shallow 

withdrawal w e l l s were t e m p o r a r i l y s h u t - i n due t o c o l d weather 

f r e e z i n g the pneumatic pumps. Shallow withdrawals w i l l resume as 

warmer weather allows. Monthly shallow water withdrawals f o r each 

w e l l are l i s t e d below: 

SHALLOW SOIL WATER MONTHLY WITHDRAWALS 

WELL NUMBER OCT NOV DEC QTR. TOTAL 

BH-36 181 68 0 249 BBL. 

BH-37 258 0 0 258 BBL. 

BH-59 36 1.009 0 1.045 BBL. 

SHALLOW TOTAL 475 1,077 0 1,552 BBL. 

F l u i d s from the Lower Queen and shallow withdrawal w e l l s are 

piped t o an a i r s t r i p p e r f a c i l i t y f o r hydrocarbon separation and 

5 



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

free product p r i o r to soluble hydrocarbon removal. The free 

product i s transferred t o a holding tank which i s gauged on a 

weekly basis. The measured volume of free condensate recovered 

during the fourth quarter of 1992 i s 6 barrels. The cumulative 

free product recovery f o r the second through fourt h quarters of 

1992 i s 38 barrels. This brings the cumulative free product 

recovered to date (not including volumes v o l a t i l i z e d by the a i r 

stripper and s o i l vent) t o 3325 barrels. 

POTENTIOMETRIC MAPPING 

Lower Queen f l u i d levels were measured once a month f o r a l l 

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

f l u i d levels (elevations) obtained during the fourth quarter of 

1992. 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 f o r the quarter was 0.92 

inches. Monthly Lower Queen potentiometric maps, based on these 

monthly f l u i d l e v e l readings are also attached i n Appendix G. The 

Lower Queen potentiometric maps r e f l e c t lower f l u i d levels due to 

decreased p r e c i p i t a t i o n . 

A shallow water potentiometric map based on data accumulated 

during the October point-in-time sampling round i s attached i n 

Appendix H. 

6 



SOIL VENTING ACTIVITIES 

The Phase I s o i l venting program i s f u l l y operational and 

includes wells: BH-39, BH-40 and BH-44. Venting during the fourth 

quarter was continuous. 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, help 

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

s o i l t o hydrocarbon vapor extraction. Water levels i n the area of 

the s o i l vent wells have dropped from the high levels encountered 

during the previous two quarters benefiting the ongoing venting 

program. Additionally, the mechanical d i f f i c u l t i e s associated with 

the s o i l venting program described i n the previous quarterly report 

have been corrected. 

7 
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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 

1 7 D 3 W e s t Industr ia l • P . O . Box 2 1 5 0 • Midland, Texas 7 9 7 0 2 
Fax 9 1 5 / 6 8 6 - 0 4 9 2 9 1 5 / 6 8 3 - 3 3 4 9 

October 27, 1992 

Mr. Jeff Lynn 
Marathon O i l Company 
P. O. Box 552 
Midland, Texas 79702 

Re: Marathon Indian Basin Remediation Project 

Dear Mr. Lynn: 

The quarterly monitoring project was started at 7:00 am 
on October 13, 1992. During a three (3) day period, a 
t o t a l of f o r t y - s i x (46) wells were checked. The 
monitoring project was completed on October 15, 1992, at 
1:00 pm. 

Due to a malfunction i n the portable pH and Conductivity 
meter, analysis were not performed on location. Samples 
were put on ice and analyzed f o r pH and Conductivity as 
soon as possible. 

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

Sincerely, 
1/ - >/ r r 

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

LLC:j j c 
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ANALYTICAL RESULTS 
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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# 

BH-83 1600 350 12.9*8 948* 15.1 

BH-83 - 290 125.4* - -

BH-83 - - 150.* - -

BH-84+ 40 90 202.* 178* 190 

BH-85+ 540 420 40.4* 268* 98.8 

BH-86 33 <1 2.7*8 19* 31.7 

BH-86 - - 3.5 16.6- -

BH-87A+ 190 10 5.0* 359* 470.1 

BH-87A+ - - - 59.8- -

BH-88+ 2200 1400 257.5* 357* 212.3 

BH-89 <1 <1 4.1* 12* 4.3 

BH-90 150 130 233.*8 115* 37.1 

BH-90 - - 68.3* - 14.* 

BH-91A+ 680 150 25.3* 413* 10.6 

BH-92 <1 <1 2.9*8 8* 12.1 

BH-92 - - 3.3* - -

BH-93 280 320 4.3# 103* 2.6 

BH-93 - - - 69.1- -

BH-94+ 240 1900 1865.* 160* 2208.2* 

BH-97 <1 <1 1.7* 15* 10.7 

BH-97 - - - <1* 

+ 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 
1992# 

October 
1992# 

BH-14 250 200 NS NS NS 

BH-33 2300 2300 1780.*@ 1842.*@ 1668.@ 

BH-33 — — — — 2100.6* 

BH-34 3000 3800 3087.*@ 2199.*@ 2942.@ 

BH-3 5 3800 Dry NS NS NS 

BH-36 3100 3000 3492.*@ 2708.* NS 

BH-38 5100 Dry NS NS NS 

BH-3 9 1700 Dry NS NS NS 

BH-41 4300 NS 2639.* 3105.* 3923.6 

BH-41 - - - 2700.* 3300.@* 

BH-42 4700 Dry 3195.*@ 2742.* 3032. 

BH-42 - - - 3000.* — 

BH-44 1000 1100 NS NS NS 

BH-45 4 NS Dry NS Dry 

BH-4 7 3400 - - 4353.* Dry 

BH-49 3100 3000 NS 1939.*@ 1992.@ 

BH-49 - - - 2000.* — 

BH-55 <1 NS Dry 332.* 9.@ 

BH-61 15 15 36.* 37.* 166.6 

BH-61 - - 101.*@ — — 

BH-6 4 200 170 NS NS NS 

BH-6 5 <1 <1 NS NS NS 

BH-67 59 NS 13.* 97.*@ 41.® 

BH-67 - - 16.*@ — 12.6* 

BH-6 8 <1 <1 NS NS NS 

BH-70 2600 2000 NS NS NS 

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

BH-73 <1 <1 4.* 4.*@ 8.6 

BH-73 - - 4.*@ — — 

BH-74 800 <1 NS NS NS 

BH-75 <1 - - 5.*@ Dry 

BH-80 <1 <1 9.* 8.* 62. 



Well 
Number 

September 
1991* 

December 
1991* 

April 
1992/ 

July 
1992# 

October 
1992/ 

BH-81 940 400 296.* 483.* 215. 

BH-82 2200 1000 NS 1114.* 1026. 

BH-95 2400 2100 — 568. 1598. 

Sump 
A l l 

1400 2900 3033.* 1258.* 2815. 

Sump 
16A 

240 2000 1233.* 1495.* 632. 

Sump 
16A 

- - 1137.*e - -

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 
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' APPENDIX E 

RANCHER WATER WELLS, 
PLANT WATER WELLS 

AND SPRINGS ANALYSES 



INDIAN BASIN TREATMENT PROJECT 
RANCHER WATER WELL SAMPLE RESULTS 

FOURTH QUARTER 1992 
LOCATION OCTOBER NOVEMBER DECEMBER 

LYMAN WATER WELL 

BENZENE ND ND ND 

TOULENE ND ND ND 

ETHYLBENZENE ND ND ND 

XYLENE ND ND ND 

CHLORIDE 15.5 13.2 13.9 

UPPER INDIAN HILLS SPRING WEST 

BENZENE ND ND ND 

TOULENE ND ND ND 

ETHYLBENZENE ND ND ND 

XYLENE ND ND ND 

CHLORIDE 13.5 10.6 11.3 

BIEBELLE WATER WELL 

BENZENE ND - -

TOULENE ND - -

ETHYLBENZENE ND - -

XYLENE ND - -

CHLORIDE 10.1 - -

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 
11/10/92 

R E S U L T S 

!0B NUMBER: 921917 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

[CLIENT I.D : INDIAN BASIN GAS PLANT 
I A T E SAMPLED : 10/12/92 
JI ME SAMPLED : 17:10 
wORK DESCRIPTION...: 1 L.^WNa„ UJ.V*,-

LABORATORY I.D...: 921917-0001 
DATE RECEIVED : 10/20/92 
TIME RECEIVED : 10:20 
REMARKS : 

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

[Chloride (Unfilt.) 

P020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

15.5 

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) 

11/02/92 KJA 

10/23/92 MAD 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:1 



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 
11/10/92 

R E S U L T S 

IOB NUMBER: 921917 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I.D : INDIAN BASIN GAS PLANT 
lATE SAMPLED : 10/12/92 
TIME SAMPLED : 17:33 

\ 

i 

WORK DESCRIPTION...: 2 u 

LABORATORY I.D...: 921917-0002 
DATE RECEIVED : 10/20/92 
TIME RECEIVED : 10:20 
REMARKS : 

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

hloride (Unfilt.) 

020 - 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) 

11/02/92 KJA 

10/23/92 MAD 

PAGE:2 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 



U K 
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 LitiotvDresser Company 

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

I 
I 
I 
I 
I 
I 

I 
\ 

LABORATORY T E S T S 
11/10/92 

R E S U L T S 

ATTN: JEFFREY S. LYNN 

LABORATORY I.D...: 921917-0003 

DATE RECEIVED : 10/20/92 
TIME RECEIVED : 10:20 
REMARKS : 

JOB NUMBER: 921917 CUSTOMER: MARATHON OIL COMPANY 

CLIENT I.D : INDIAN BASIN GAS PLANT 
DATE SAMPLED : 10/12/92 
TIME SAMPLED : 17:55 
WORK DESCRIPTION...: 4 "g^^Wt L k U , L J * U 

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

Chloride (UnfiIt.) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

10.1 0.5 

*1 

ND 1 
ND 1 
ND 1 
ND 1 

mg/L 

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

325.2 (1) 

8020 (2) 

11/02/92 KJA 

10/23/92 MAD 

PAGE:3 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 



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 [..non • L>essef Company 

L A B O R A T O R Y TESTS R E S U L T S 
12/07/92 

JOB NUMBER: 922080 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

LI ENT I .0 : MARATHON OIL 
ATE SAMPLED : 11/11/92 
I ME SAMPLED : 12:05 
WORK DESCRIPTION...: 1 Ly, ~, \,J._Vvv 

LABORATORY I.D...: 922080-0004 
DATE RECEIVED : 11/13/92 
TIME RECEIVED : 10:15 
REMARKS : 

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

Chloride (Unfilt.) 

9020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

13.2 

ND 
ND 
ND 
ND 

j 

0.5 mg/L 

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

325.2 (1) 

8020 (2) 

12/01/92 KJA 

11/19/92 MAD 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:4 
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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 R E S U L T S 
12/07/92 

JOB NUMBER: 922080 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CL I ENT I .D : MARATHON OIL 
IDATE SAMPLED : 11/11/92 
iTIME SAMPLED : 11:40 
WORK DESCRIPTION...: 2 C'pjw 

LABORATORY I.D...: 922080-0005 
DATE RECEIVED : 11/13/92 
TIME RECEIVED : 10:15 
REMARKS : 

TEST DESCRIPTION FINAL RESULT LIM!TS/*DILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

Chloride (Unfilt.) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

10.6 

NO 
ND 
ND 
ND 

0.5 

*1 

1 
1 

mg/L 

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

325.2 (1) 

8020 (2) 

12/01/92 KJA 

11/19/92 MAD 

PAGE:5 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 



I 
I 
I 
I 

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 

A L rrt on.'Dresser Company 

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

LABORATORY T E S T S 
12/07/92 

R E S U L T S 

ATTN: JEFFREY S. LYNN 

LABORATORY I.D...: 922080-0006 

DATE RECEIVED : 11/13/92 
TIME RECEIVED : 10:15 
REMARKS : 

OB NUMBER: 922080 CUSTOMER: MARATHON OIL COMPANY 

I 
ji v 

I 

LIENT I.D : MARATHON OIL 
ATE SAMPLED : 11/11/92 
I ME SAMPLED : 12:31 
WORK DESCRIPTION... : 7 p \ ^ \-• 

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

12/01/92 KJA 

11/19/92 MAD I 
j 

I 
I 
3 
II 

i 
l! 

ii 

I 
I 

I 
I • i :i l || ll l 

hloride (Unfilt.) 

020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

21 

ND 
ND 
ND 
ND 

mg/L 

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

325.2 (1) 

8020 (2) 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 

PAGE:6 
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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 
12/07/92 

R E S U L T S 

JOB NUMBER: 922080 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I.D : MARATHON OIL 
DATE SAMPLED : 11/11/92 
TIME SAMPLED : 08:08 _ 
WORK DESCRIPTION...: 8 \~'\0 , u 

LABORATORY I.D...: 922080-0007 
DATE RECEIVED : 11/13/92 
TIME RECEIVED : 10:15 
REMARKS : 

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

Chloride (UnfiIt.) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

28 

57 
ND 
7 
3 

mg/L 

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

325.2 (1) 

8020 (2) 

12/01/92 KJA 

11/19/92 MAD 

PAGE:7 

1300 South Potomac, Suite 130 
Aurora, CO 80012 
(303) 751-1780 



W e s t e r n A « t m 
In ternat ional 

L A B O R A T O R Y T E S T S 
01/07/93 

RESULTS 

JOB NUMBER! 922227 CUSTOMER: MARATHON OIL COMPANY ATTN; JEFFREY S. LYNN 

CLIENT I . D , . , . , , . 
OATE SAMPLED..... 
TIME SAMPLED 
WORK DESCRIPTION. 

MARATHON, MIDLAND 
12/10/92 
10:10 

LABORATORY I.D. 
DATE RECEIVED.. 
TIKE RECEIVED.. 
REMARKS 

9Z2227-0001 
12/U/92 
08:45 

TEST DESCRIPTION FINAL RESULT LIMHS/'OILUTION UNITS OF MEASURE TEST METHOD DATE TECHN 

ChigHde (Unfilt.) 

8020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Beniene 
xylenes 

13.9 

ND 
ND 
ND 
ND 

0.5 

M 

1 
1 
1 
1 

ua/L 
ufl/L 
ug/L 
ug/L 

121.1 (1) 

3020 (25 

12/31/92 PJM 

12/16/92 MLD 

10703 East Bethany Drive 
Aurora, CO BOOH 
(303) r5l-1780 

PAGE:1 
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W e s t e r n A t l a s 
Internat ional 

L A B O R A T O R Y T E S T S 
01/07/93 

RESULTS 

JCB NUMBERt 922227 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S, LYNN 

CLIENT I.D : MARATHON, MIDLAND 
DATE SAMSLED : 12/10/92 
TIME SAMPLED : 10:36 
UORK DESCRIPTION...: #2 (J f ^ XsAlc- \A'.\U Sf.-^ [jdesf 

LABORATORY I.D. 
DATE RECEIVED.. 
TIME RECEIVED.. 
REMARKS 

922227-0002 
12/14/92 
08:45 

IEST DESCRIPTION FINAL RESULT X1MITS/*DILUTI0N UNITS OF MEASURE TEST METHOD DATE. TECHN 

Chloride CUr.fi It.) 

3020 - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
Xylenes 

11.3 

ND 
ND 
ND 
ND 

3.5 mg/L 

us/L 
U8/L 
U9/L 
uo/L 

325.2 (1) 

S020 (2) 

12/31/92 PJM 

12/16/92 MLD 

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

PAGE:2 
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Internat ional 

LABORATORY TESTS RESULTS 
01/07/93 

JOB NUMBER: 922227 CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN 

CLIENT I.D MARATHON, MIDLAND 
OATE SAMPLED : 12/10/92 
11M£ SAMPLED : 09:38 
WORK DESCRIPTION...: #7 p \ - . 

LABORATORY I.D..,: 922227-0003 
DATE RECEIVED : 12/14/92 
TIME RECEIVED....: 08:45 
REMARKS 

TEST DESCRIPTION :FINAL RESULT UMITS/*0ILUTI0N UNITS DF MEASURE TEST METHOD DATE TECHN 

:hloride (Unfilt.) 

8020 • AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 

s Ethyl Benzene 
1 Xylenes 

1 

i • 
t 

I 

20.0 

ND 
ND 
ND 
ND 

0.5 

*1 

1 
1 
1 
1 

mg/L 

ug/L 
ufl/L 
ug/L 
ug/l 

325.2 <1) 

8020 (2) 

12/31/92 

12/16/92 

PJM 

MLD 

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

PACE; 3 

I i.."^'.'Ci»( L *"••-'*'>-•»•: 'V^'W' rt».;.ii"<i'K *v;> „fi:i « r 

,(• '.y -i - , • • • * . " i f j f * r '•i-"t-'vin*'; i' or i,h<: ..LM' ' •' [in, u.y. 



I 
W w t a m A t 
International 

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 

01/07/93 
R E S U L T S 

[|0B NUMBER: 92222/ CUSTOMER: MARATHON OIL COMPANY ATTN: JEFFREY S. LYNN -

|CL 1 ENT I.D . : MARATHON, MIDLAND 
DATE SAMPLED : 12/10/92 

•i |Mfc SAMPLfcD : 09:10 
"WORK DESCRIPTION...: #8 

I 
?U^V \OA<LVUO - S(jO ~L 

LABORATORY I.D... 
DATE RECEIVED.... 
TIME RECEIVED 
REMARKS 

922227-0004 
12/14/92 
08:45 

TEST DESCRIPTION 

i 
I 

i 
;i 

I 

FINAL RESULT 1JM|TS/*DILUTJ0N UNITS OF MEASURE I TEST METHOD DATE TECHN 

.Chloride (Unfit:,) 

IfiDZO - AROMATIC VOLATILE ORGANICS 

Benzene 
Toluene 
Ethyl Benzene 
xylenes 

i 

i 
ii 

I 

326 

u 
ND 
5 
1 

me/L 

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

325.2 <1> 

8020 (2) 

12/28/92 PJM 

12/16/92 MLD 

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

PAQE:4 
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APPENDIX F 

STATE ENGINEER'S 
WATER PRODUCTION 

REPORTS 



Mid-Continent Region 
Production United States 

JWV\ Marathon 
MARATHON / ' Oil Company 

November 4, 1992 

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 o f mon i to r w e l l s (NW)/boreholes (BH) i n d i c a t e s the meter 
readings f o r f l u i d removed f rom the Lower Queen as o f November 2, 1992. 

LOCATION;:-::::;: SERIAL 
NUMBER 

DATE READ :;' METER!!!! 

•; READING 
WATER REMOVED 

MW-58/BH-84 10239118 11/2/92 1614809.0 1614809.0 Gals 

MW-59/BH-85 10259114 11/2/92 56746.0 56746.0 Bbls 

MW-61A/BH-87A 10239116 11/2/92 1509952.0 1509952.0 Gals 

*MW-62/BH-88 10239115 11/2/92 1258615.0 1452545.7 Gals 

MW-65A/BH-91A 10239117 11/2/92 2582635.0 2582635.0 Gals 

MV-68/BH-94 10239114 11/2/92 1362631.0 1362631.0 Gals 

LOWER QUEEN TOTAL 10,905,904.7 Gals 

* The volume o f water removed f rom BH-88 r e f l e c t s an a d d i t i o n a l 193,930.7 
gal lons which was metered p r i o r to the i n s t a l l a t i o n o f an automatic sampling 
device on 1/25/92. 

Cumulative Lower Queeen f l u i d removal as o f 11/2/92 i s 11.227.372.7 Gals. 
This number r e f l e c t s the 321,468 gal lons removed p r i o r to i n s t a l l a t i o n o f 
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 
November 4, 1992 
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 
November 2, 1992. 

• : ̂  LOCATION SERIAL:: : K 
NUMBER 

DATE READ ,,: METER 
•:• READING 

WATER REMOVED 

** MW-13/BH-36 02209213 11/2/92 119771.6 113059.1 Gals. 

MW-14/BH-37 02209214 11/2/92 323965.0 323965.0 Gals. 

*** MW-35/BH-59 02209212 11/2/92 55862.4 55795.1 Gals. 

SHALLOW TOTAL 492,819.2 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-35/BH-59 has been repaired. As 
indicated i n the August 1992 monthly satement 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 ref l e c t s 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 November 2, 1992 is 499.720.5 
gals. This number reflects the 6901.3 gallons removed from MW-l/BH-14 and 
MW-21/BH-44 prior to meter removal. 

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

Very t r u l y yours, 

Jeffrey S. Lynn 

Advanced Environmental Representative 

JSL035/nrt 
xc: T. C. Lowry - Midland 

D. F. 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 V Marathon 
\ MARATHON / Oil Company 

December 7, 1992 

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 December 7, 1992. 

LOCATIOW SERIAL. 
NUMBER 

DATE READ METER WATER REMOVEEE* 

MW-58/BH-84 10239118 12/7/92 1865266.2 1865266.2 Gals 

MW-59/BH-85 10259114 12/7/92 59853.0 59853.0 Bbls 

MW-61A/BH-87A 10239116 12/7/92 1779830.4 1779830.4 Gals 

*MW-62/BH-88 10239115 12/7/92 1333371.7 1527302.4 Gals 

MW-65A/BH-91A 10239117 12/7/92 2904668.7 2904668.7 Gals 

MW-68/BH-94 10239114 12/7/92 1623269.8 1623269.8 Gals 

LOWER QUEEN TOTAL 12,214,163.5 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 pri 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. 

Cumulative Lower Queeen f l u i d removal as of 12/7/92 i s 12.535.631.5 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 Project 
December 7, 1992 
Page 2 

The below l i s t of monitor wells (MW)/boreholes (BH) indicates the meter 
readings for fluid removed from shallow wells under permit RA-8015 as of 
December 7, 1992. 

LOCATION |i|;si||||i|| l l l l l i l l l l ^ ! 
READING 

WATER REMOVED 

** MW-13/BH-36 02209213 12/7/92 122623.9 115911.4 Gals. 

*** MW-14/BH-37 02209214 12/7/92 323788.1 323977.1 Gals. 

****MW-35/BH-59 02209212 12/7/92 98236.2 98303.5 Gals. 

SHALLOW TOTAL 538,192.0 Gals. 

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

*** The meter on MW-14/BH-37 is below the November 
reading of 323965.0. This well has been shut in 
the majority of the month and has only produced 
12.1 gallons. The meter w i l l be repaired. The 
difference between the two monthly readings i s 
<176.9> gallons. The water removed volume reflects 
the known 12.1 gallons removed in November. 

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

The cumulative shallow fluid removal as of December 7, 1992 i s 545.093.3 
gals. This number reflects the 6901.3 gallons removed from MW-l/BH-14 and 
MW-21/BH-44 prior to meter removal. 

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

Very truly yours, 

Jeffrey S. Lynn\ 

Advanced Environmental Representative 



Indian Basin Treatment Project 
December 7, 1992 
Page 3 

JSL039/nrt 

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



Mid-Continent Region 
Production United States 

/ A A \ Marathon 
\ MARATHON / Oil Company 

January 5, 1993 

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

Attention: Robert R. Marr 

Re: Indian Basin Treatment Project 

Dear Mr. Marr: 

The below 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 January 4, 1993. 

LOCATION 
NUMBER 

DATE READ METER 
READING 

WATER REMOVED 

MW-58/BH-84 10239118 01/4/93 2112320.0 2112320.0 Gals 

MW-59/BH-85 10259114 01/4/93 62073.5 62073.5 Bbls 

MW-61A/BH-87A 10239116 01/4/93 2023050.0 2023050.0 Gals 

*MW-62/BH-88 10239115 01/4/93 1460824.0 1654754.7 Gals 

MW-65A/BH-91A 10239117 01/4/93 3223348.0 3223348.0 Gals 

MW-68/BH-94 10239114 01/4/93 1886436.0 1886436.0 Gals 

LOWER QUEEN TOTAL 13,506,995.7 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 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. 

Cumulative Lower Queeen f l u i d removal as of 01/4/93 i s 13.828.463.7 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 

n 

A subsidiary of USX Corporation An Equal Opportunity Employer 



Indian Basin Treatment Project 
January 5, 1993 
Page 2 

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 
December 11, 1992 when meters and pumps were removed from these wells due to 
pump freeze p o t e n t i a l . The meters and pumps w i l l be reinstalled 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 r e 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. 

*** 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 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 i s 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 at 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 p r i o r to meter removal. 



Indian Basin Treatment Project 
January 5, 1993 
Page 3 

I f more information i s required, please f e e l 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 
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APPENDIX G 

LOWER QUEEN 
FLUID LEVEL DATA 

AND 
POTENTIOMETRIC MAPS 
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APPENDIX H 

SHALLOW SOIL WATER 
POTENTIOMETRIC MAP 
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